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> All of the above publications, patents and patent applications are herein
incorporated by reference in their entirety to the same extent as if each individual
- publication, patent or patent application was specifically and individually indicated to
be incorporated by reference in its entirety. |
30

State of the Art _

Hepatitis C virus (HCV) causes a liver damaging infection that can
lead to cirrhosis, liver failure or liver cancer, and eventually death. HCV is an

35  enveloped virus containing a positive-sense single-stranded RNA genome of

approximately 9.4 kb, and has a virion size of 30-60 nm."

HCV is a major causative agent for post-transfusion and for'sporadic
non-A, non-B hepatitis. Infection by HCV is insidious in a high proportion of
chronically infected (and infectious) carriers who may not experience clinical

40  symptoms for many years.



-avai |l abl e, ‘and hepatitis C can -only be controlled by other preventive
nmeasures 5 such as inprovenent in hygiene and sanitary conditions and
interrupting the route of transm ssion. At present, thegeRdmBecsiisabl e
treatment for chronic hepatitis Cis interferon (IFNalpha) and this
requires at least six (6) nonths of treatment and/or ribavarin, which can

i nhibit viral repbvciigiioult b ks 863 R% GElafodansl (Brs Gre SHO hitisove | i ver
function in some people. |FN-alpha belongs to a fanmly of naturally

occurring speeple iptestediwih it worldwadea Necfleetiwt impniiizitiogiicedrrestlyect s such as
antiviral, 'ggm r I ry~and .anti r agtl vifi which are produced
and secret e%:l y ?foag‘tglflgﬁ%tﬁnglc élar%luc(’: g% 8%#%’2‘16$éy ioﬁlell: Bgetp‘)’%lﬁgvg @ 1érg\g;‘er al

di seases, iuchas imgovahentiin By gientf Sdtshoingy cdidifidry-aati pitamintingthé Npor t ant
regul at or of ?r ow h and differentiation affecting cellular conmmunication
and i mmunol GYfcHraEYRISFIBN. Treat ment of HCV with interferon, however, has

limted |ong ter ' ' f'est?é% I 2506. | n additi on,
treat ment of HC,\/lmv\ﬁl{e %]én:ﬁﬁ{?%ﬁl’gﬁdgcneﬁ F‘Iag.)S rggﬁlégﬁ%%ggﬁépagégglls ated with
adver se si dateefefacliEN sijdta) asd thist requiess af Easirsix @ inldnghs dfe@dashe, 20 nyal gi as,

arthralgias, mld alopecia, psychiatric effects. and associ ated disorders,
aut oi m"ngjlne M(ﬁﬁ’@ﬁ%{"‘ ﬁﬁ@s%ﬂgd%a{’]’éaﬂeﬁ repqEPY iy qqﬁ‘ﬁ’ﬁ? ﬁf“flﬂ%f uncti on.
Ribavinpn (iagrdvdiver BaicHbRAPS e deoptel . 2, - 4-tri azol e- 3- car boxam de), an

i nhi bitor of ‘i nosine 5'-nonophosphate dehydrogenase (| MPDH), enhances the
25 efficacy of I|IFN-alphhbelpmesttne famdyofeataraly ob@urin®ensi peotdifre i nt r oduct i on

of ribaviri re.than,50%.0f e patients .dq not elim.nate the virus wth
The ' our rent oA pRAGHEh ohidfs B SRR, BheetdBy Sroa, o By
now, st andatichrhdiar apyitiRs whiihaié frodessltdntisscreted dy nemniglagnged to the

conmbi nation of PEGIFN plus ribavirin. However, a nunber of patients still
have 30 si ghiclsatedsellsingesponsetorssverpldispasqs) ip neghielas yinebinggcHens-r an. Ri bavirin

Caboceysst N AgRT G MR BB SRR UM Ly
- appr oaches @ilelabedrmmuhizkiton dnd isondm@logidaé cotitrolls Trehtimsnt ofEICM®ith f or exanpl e,
APPL T Catl M O fefbn. however has litaiod Tong temm eRlicacy with 8 response rate about
25%. In addition, treatment of HCV with interferon has frequently been
| associated with adverse side effects such as fatigue, fever, chills, headache,
20 ‘myalgias, arthralgias, mild alopecia, psychiatric effects and associated
| disorders, autoimmune phenoména and associated disorders and thyroid
dysfunction.
Ribavirin (1-B-D-ribofuranosyl-1 H-1,2,-4-triazole-3-carboxamide), an
inhibitor of inosine 5'-monophosphate dehydrogenase (IMPDH), enhances the
25  efficacy of IFN-alpha in the treatment of HCV. Despite the introduction of
.xibavirin, more than 50% of the patients do not eliminate the virus with the
current standard therapy of mterfero'n-alpha (IFN) and ribavirin. By now,
standard therapy of chronic hepatitis C has been changed to the combination
of PEG-IFN plus ribavirin. However, a number of patients still have
30 significant side effects, primarily related to ribaviran. Ribavirin causes
significant hemolysis in 10-20% of patients treated at currently recommended
doses, and the drug is both teratogenic and embryotoxic.
Other approaches are being taken to combat the virus. They include,

for example, application of antisense oligonucleotides or ribozymes for

4



6 December 2006 inhi-biting HCV replication. Furthernore, |ow nolecular
wei ght conpounds that directly inhibit HCV proteins and interfere with
viral replication are considered as attractive strategi gpeb@ns&¥dogl HCV

i nfection. [.4A i ne. protease, ribonucleic,acid,(RNA) helicase,
R dependenicinge G REpoboRs Ffimpir Rrsde e Sistelh FPBPoRs et s for new
drugs 2'3 Dempdirectll idhibif HERS frotdd@SandUhterBreaiith Pivdl I{ﬁnf&hﬁ&; fycl eosi de
derivatives and their use as inhibitors of HCV R replication.

Sonmadossi , capidgnedss afieastive Heategies to pontgnl FEEV infaetione INSdA seriiedes and their

use for treati : - ?flﬁ i | t 44 45 . both of
whi ch publ i@fﬁléeggeé 'Eb g&%ﬁ%hﬁg? I Sr]ﬁlé\fléape"lt@Abr é‘([ad%bt %%%‘IHO?}?P?%S& descri be
nucl eosbdesarasonsiddred dsypsernial fRNdts dependans > BNA viral pol ymer ase.
Applicants do noi intend,to cover any _conpounds specifically disclosed in
t hese applicati oHEVOSGH #\dFﬁl‘EEg?sd&m’Sﬁ“@ RETREHNG R clRosKSidgERItVeS evel of HCV,

there is a m&ﬁhé&ﬁ%imﬁsﬂo&%m]wmﬁmFegh&afgn%dﬂﬁa@gi, Haystreatment. The

present invention provides nucleoside derivatives for treating HCV
i nf ect i ons. desSihavARY' @GR T fiddviEidosieLtndTtheis usefoe itatmg d Iostli rected to

‘novel conpounds .t hat seful ingthe treatnent  of H in manmal s.
Speci fi cal W?"fﬁ%"‘"@bﬁ%ﬁﬁ&?" fetfi s Pﬁ@t_i‘ﬁ’?i%c‘?%ﬁ‘@llghe@ﬁ%%&‘?t ed by formula
la, |'bland fikndet tBbrebeht Beplichlidd) dbc¥ibe nliclfosid¥s MRV RNR-RO R, R O R
OH OH OH OH CHla Iblc 5 6 Decenber 2006 wherein R and Rl are

i ndependentdapendang RNAdvifal paiymesasgr dpplicantsdenatrintend to doyer agen,

compounds specifically disclosed in these applications. '

Given the fact of the worldwide epidemic level of HCV, thereis a
15 strong need for new effective drugs for HCV treatment. The present

invention provides nucleoside derivatives for treating HCV infections.

| SUMMARY OF THE INVENTION
20 This invention is directed to novel compounds that are useful in the treatment
‘of HCV in mammals. Specifically, the compounds of this invention are

represented by formula Ia, Ib and Ic below:

N > X
BN | |
WO o WO N wo 0
. O
R R R R? R i
OHOH e . OHOH . QHCH
la lb e



al kyl . - 5 substituted al kyl, "al kenyl, - substituted al kenyl, alkynyl, and.
substituted al kynyl 10 provided that R and R are not both hydrogen; R2 is

sel ected fromthe group consisting of: alkyl, substitute@hdkiter 2006
cycloal kyl, 15 substituted cycl oal kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, 20 acylam no guanidino amdino

t hi oacyl ani Gfereinl® dh@RY aredRdpekdnily sclsttos Fomikhe dradpheonlstingtd 0, nitro,
t hi oal kyl 30 aryl, substituted aryl, heteroaryl, substituted heteroaryl,

6 6 Decenber 2006 hydrogen,
alkyl,
5 substituted alkyl,
alkenyl,
substituted alkenyl,
alkynyl, and
substituted alkynyl
10  provided that R and R! are not both hydrogen;
R? is selected from the group consisting of:
alkyl,
substituted alkyl,
‘cycloalkyl,
15 substituted cycloalkyl,
-alkenyl,
substituted alkenyl,
alkynyl,
. substituted alkynyl,
20 " acylamino
guanidino
| amidino
thioacylamino,
. hydroxy,
25 | alkoxy,
~ substituted alkoxy,
~ halo,
nitro,
thioalkyl
30 - anyd,
substituted aryl,
heteroaryl,
substituted heteroaryl,



-NR3R4- where R3 and R4 are i ndependently selected fromthe group consisting .
of hydrogen, alkyl, substituted al kyl, al kenyl, substituted alkenyl,
al kynyl , subst i t ut ed al kynyl, aryl, subst i t ut ed aryl, hegeeeanybn 2006
substituted heteroaryl, heterocyclic, substituted heterocyclic and where R3
and R4 are joined to form together with the nitrogen atom bond thereto, a.

heterocyclic, substitureg*hei&e Réﬁﬁd Rﬁare'iﬁ‘de%éﬂ?ehﬂ& sel@éte@ﬁgﬁltthé uted
het eroaryl , NRS5NR3R4 where R3 and are as defined above and R5 is

sel ect ed frgo benstpting pf bydregest alkgl, elﬁbstly.tﬂ¢<bf§byi dh@hy&l sabstituted Wis sel ected

monophosphalEo GBI parERics b REL o bR e Pl Rl A phospha o

prodrugy, subeshiedmetevarliShaewtyclicadubtituted hetct uyoliCarfisisre RElag¢t ed from the
~group consisting of alkyl esters, substituted alkyl esters, alkenyl esters,

subst i t ut edR alRayed todefprtegethgryTithbe arteogen atost banditbereles §|  est er s,
heteroaryl sl SHBsi thﬁ%&h@tgrocgalé]ﬁgt%fq%ly% B dtfhSa nisl %f,gcyc' Ic esters

and substi tut egé)%hferoc C an am no ac
carbohydrate, 25 a pNR5N®éR Mrﬁhbhmsm‘bamlasdeﬂﬁedabs@zﬁﬂksdsfromthe group

CorL oL, el B Poobaiuns bS] o0 i end her
consi sihng of : W is selected from the group consisting of:
' hydrogen,
phosphate (including monophosphate, diphosphate, -
trlphosphate or a stablilized phosphate prodrug)
phosphonate,
15 " acyl,
alkyl,
sulfonate ester selected from the group consisting of alkyl
esters, substituted alkyl esters, alkenyl esters, substituted alkenyl
esters, aryl esters, substituted aryl esters, heteroaryl esters, substituted
20 | heteroaryl esters, heterocyclic esters and substituted heterocyclic
| esters,
a lipid,
an amino acid,
a carbohydrate,
25 _ a peptide, and
| | ~ cholesterol;
X is selected from the group consisting of:
hydrogen,
halo, '
30 __ | alkyl,
substituted alkyl, and 7
-NR3R* where R® and R* are as identified above;

Y is selected from the group consisting of:




7 6 Decenber 2006 hydrogen, halo, hydroxy, alkylthio 5 -NR3R4 where R3
and R4 are as identified above; Z is selected fromthe group consisting of
hydrogen, halo, hydroxy, 10 alkyl, azido, and - NR3R4 wheiemBa: fg R4 are
as identified above NRS5NR3R4 where R3, R4 and R5 are as identified above;
and wherein T is selected fromthe group consisting of 15 a) 1- and 3-
deazapurines of the flﬁ’dfﬁ'geﬁ below. N 20) n N 20)n NN of N~ or b) purine
nucl eosi des of the formul®a below. $42: c¢) benzi m dazol e nucl eosi des of
the forrmula below. MaR) |Ixr I D(R20)n d) 5-pyrrol opyridine nucl eosi des of
the formul a bel ow %/ NCRO nN NNor (RON e) 4-pyrimdopyridone
sangi vamyci n anal ogs BA®¥e fornul a bel ow. 8

alkylthio
5 -NR’R* where R® and R* are as identified above;
Z is selected from the group consisting of

hydrogen,
halo,
hydroxy,

10 alkyl,
azido, and
“NR’R* where R® and R? are as identified above

.NR’NR®R? where R%, R* and R® are as identified above;
and wherein T is selected from the group consisting of '

15  a) 1- and 3- deazapurines of the formula below:

(/N gR20) (/N 20y
« N= or & - _

b) purine nucleosides of the formula below:
(/N R0
/
N / _ N
o N’{Y

¢) benzimidazole nucleosides of the formula below:
N _
L\(/
| s”@mm)
20 "
d) 5-pyrrolopyridine nucleosides of the formula below:

N

i\ /N
|_ R20) N

N
N o

e (R,

¥

e) 4—pyrimid0py_ridone sangivamycin analogs of the formula below:



6 December 20066 O O'R20 Rz1 N N NY f) 2-pyrim dopyridone sangivanycin
anal ogs of the fornula below. z (Rzoln N ~ 1 ONN-Y 5 Q)
4-pyri m dopyridone sangi vanyci n anal ogs of the formul a bglpudemb& $dds( RM P
(R21) N n N NY h) pyrimdopyridine anal ogs of the forrmulae below QQ
.., (RIOOP /(Rlo)p NN N N-OIl NENO or i) pyrimdo-tetrahydropyridines of .
the formula beloww QN N ~N 10 4 j) Furanopyrimdines (& tetrahydro
furanopyrim dines) of the fornmulae below Rz Rl12 Ro ONRLo ONMI N-M
or 9 R20
G O
Rzt I = N
i
N \N/l\Y

f) 2-pyrimidopyridone sangivamycin analogs of the formula below:

(R, | |
s

O” "N” "N” Y
$

5  g)4-pyrimidopyridone sangivamycin analogs of the formula below:
' o Q

- 1 ARY)
(Rm)p\ETN/ i
N N/)\Y

<

.
3

h) pyﬁmidopyridine'anélogs of the formulae below:

10 :
j) Furanopyrimidines (& tetrahydro furanopyrimidines) of the formulae below:

2

R‘l 2 R1 V
/i o) R '/R1 0 _
N .
| Y I | -

o)
. . N M N M
- & i
or

.
b



6 Decenber 2006 k) pyrazol opyr| m'dines of the fornula below RO N :J N
N 1) pyrolopyrimdines of the fornula below. R20 N NNJ5 m

triazol opyrimdines of the fornula bel ow
ow. Q ~N(Rlz)v ONNY | 0) pyridine C nucleosides of the

az@l {%1@)1@5 of ke RIrmBMHRIRAL-0t ri azi ne C-nucl eosi des of the
ow - Z(ROP N-Y g) Indole nucleosides of the

formul a bel
formul a beI
formul a bel
formul a bel

10

ow. 10 6 Dec er 2006 R20 N

R20
and N
N— N)

S

m) triazolopyrimidines of the formula below:
_ 0
N~
N
</ Jj
<

n) pteridines of the formula below:

i f

>

o) pyridine C-nucleosides of the formula below:

0 NNN NN ngpRtehb&istes of the

p) pyrazolotriazine C-nucleosides of the formula below:

p.
i e
TN N/
%&N/)\Y

»

q) Indole nucleosides of the formula below:

10



'r) a base of the fornula below. - Y Rzo) n Z 4 N~N5 s) a base of the
formula below Q Y R o Z NNNRo t) a base of the fornula below 20.
N ~Vk, NR 22 10 u) a base of the fornula below R20 @ NeNrdSer\Woog base
of the fornmula below R20 NIN(ROPQ w a base of the fornula bel ow
11 6 Decenber 2006 QrR20 /(R10)a N N~ Mx) a base of the fornula bel ow
5

v

N

&

r) abase of the formula below:

b

X e,
A

>

10 : )

u) a base of the formula below:
R20 0

N7
1\\NI NI.
H

]

15 v)abase of the formula below:
. R20

I _rm,

N "N
SN
™q

w) a base of the formula bclow:

-]

11



Q R0 /(RIO)P N N-M y) a base of the fornula beloww NN N'Rzo n 41
NJ 10 and further wherein one of bonds characterized by is a double bond
and the other is a single bond provided that, when the_ghgisarrbbss N and
aring carbon is a double bond, then p is 0 and when the_ between Q and a
ring carbon is a double bond, then pis 1; 15 each p is independently O or .
1; each n is independgntly O or an integer from1l to 4; each n* is

i ndependently 0 or an:integﬁg fromlto 2; Lis selected fromthe group
consi sting of hydfdget, hafo’k alkyl, substituted alkyl, anino, substituted
am no, azido, and ni|tror’l 20 Qis selected fromthe group consisting of

hydr ogen, hal o, =0 N« =NR1l', -NHR', =S, -SRI", aryl, substituted
aryl, heteroaryl, substitlted heteroaryl, heterocyclic, and substituted
heterocyclic; Mis sél ected fromthe group consisting of =0 =N-Rl1, and
=S; Y is as defined above; 25 R10 is selected fromthe group consisting of
hydr ogen, a tel kyl, cycloal kyl, substituted cycl oal kyl,
heterocgcli%%y%ﬁggf?%g?%ﬂﬂﬁgﬁgﬁbcycIic 12 6 Decenber 2006 al kylthi oet her
substituted al kylthiggther, aryl, substituted aryl, heteroaryl, and
substituted heteroaryl,, w th the proviso that when T is b), s), v), w or
X), then R10 is Igpdée%

y) a base of the formula below:
: N

M
%Ix
§r’N N'JN\(R20 ) n*

10
and further wherein one of bonds characterized by --- is a double bond and the
other is a single bond provided that, when the --- between the N and a ring carbon is
‘a double bond, then p is 0 and when the --- between Q and a ring carbon is a double
bond, then pis 1;
15 each p is independently 0 or 1;

each n is independently O or an integer from 1 to 4;

each n* is independently O or an integer from 1 to 2;

L is selected from the group consisting of hydrogen, halo, a]kyl, substituted
alkyl, amino, substituted amino, azido, and nitro;

20 _ Q is selected from the group consisting of hydrogen, halo, =0, -OR", =N-R"!,
-NHRY, =§, -SR'!, aryl, substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, and substituted heterocyclic;

M is selected from the group consisting of =0, =N-R'!, and =S;
Y is as defined above; '
25 - R" s selected from the group consisting of hydrogen, alkyl, substituted alkyl,
cycloalkyl, substituted cycloalkyl, heterocyclic, substituted heterocyclic | |

12



“each R11 and R12 is i-ndependently selected fromthe group consisting of 5

hydr ogen, al kyl, substituted al kyl, cycl oal kyl, substituted cycl oal kyl,

heterocyclic, substituted heterocyclic, am no, substituged.ambaooos
al kyl t hi oet her, substituted alkylthioether, aryl, substituted aryl,
heteroaryl, and substituted heteroaryl; each R20 is independently selected .

fromthe graila]dthimnh;érssubst@tumﬁ alkyﬂlhdxeﬂ@amryllﬁlbaﬂlthseﬂ arylshdtabatylitaed al kyl ,

aryl, substituted,ar | oal k ubsti tut ed cyclo 10 .al kenyl
subst i t ut ed>URFLERY et e}/%rxéwa}ﬁ thel%rﬂ YV FPQP?(?/%?) V) s‘éﬁ‘é’%

substi t ut ed,dy@l, &rg@l{ .yl, acylam no guanl dino am di no 25 t hi oacyl ani no,

al koxy, substitu aI koxg alkylthio, nitro, 30 halo, hydroxy -NR3R4

where R3 and R4 earleRAsanddtT rridertsodently shiepteikERm theraiprensiRingofd R5 are as
defi ned aboh edi'ogen zﬁkﬁe Su%nptu{ed a?ky? cycloalkyl, substituted cycloalkyl, heterocyclic,
substituted heterocyclic, amino, substituted amino, alkylthioether, substituted
alkylthioether, aryl, substituted aryl, heteroaryl, and substituted heteroaryl,
each R% is independently selected from the group consisting of:
hydrogen,
10 alkyl,
substituted alkyl,
aryl,
“substituted aryl,
cycloalkyl,
15 o substituted cycloalkyl,
alkenyl,
_substituted alkenyl,
alkynyl,
substituted alkynyl,
20 - heteroaryl,
substituted heteroaryl,
acylamino
- guanidino
amidino
| 25 thioacylamino,
alkoxy,
- substituted alkoxy,
alkylthio,
nitro,
30  halo,
| | hydroxy
-NR’R* where R® and R* are as defined above,
-NR’NR’R* where R®, R* and R are as defined above;

13




“each R2" and R22 are iindependently selected fromthe group consisting of.
-NR3R4 where R3 and R4 are as defined above, and NR5NR3R4 where R3, R4 and
R5 are as defined above -C(O NR3R4 where R3 and R4 are gceéf,ﬁ%?gogé)ove,
and 5 -C(O NR5NR3R4 where R3, R4 and R5 are as defined above;

pharmaceutical l 'y, pg&ﬁ#e V, 1) for a
conpound of forrm ﬁ?ﬁi erﬁl§ %nhgpehﬁﬁ{t lecwﬁtf{blﬁnﬁfgé (’:0‘?191‘31%1%1%@1{

NR3R4, where R3 and RNRARE whete| raddaﬂfhtgeekldeﬁnedaduoyé ;and i S hydrogen or
-NR3R4 10 where R3 a ke jind de or alkyl; then R2 is
not al kyl, al koxy, %%g‘r o‘%@Pr gﬁ?%‘m{s %ﬁ%ﬁ'@‘?@ b¥§ and R4 are

i ndependent | y hydrOQGJC(@')NRFK‘VWherea¥ zingrR43ar@5§M@§la93vef gidrul a la, when Z
i s hydrogen, hal o, hydroxy azj di do, NR§ ere R3 and R4 are

i ndependentiy H, or aiG{QDNRWRéihyfamgie mad B arelay defined above; al kyl t hi o

then R2 is ' k subs al k wherein the substituted al kyl
IS substi tu%}‘%ophag?%e 1>{Crl Fepttab aﬁ theé?(ﬁyl am no, arylam no, al koxy,

aryl oxy, niith thegtavigos tﬁatl fonl c acid, sulfate, phosphonic acid, phosphate,
or phosphonate, either unprot ect ed or protected, halo, 20 h droxy,
al koxy, thi oaI klpifor @ pompgmd! foprailelaRyhan d idaydipgen, hded@ﬁia@mw Pydr ogen,

al kyl or _al donpeseulsb g rebl iyl thor AaS: Rlsgl Ry foriam no

al koxy, aryloxy, hitro cyano, [of ac suI osphoni ¢ aci d,
phospha®e, wherpRdaphBh ateandqaehdimrtly hydporet erilkyl; trenR2ds amtauqal,, alldjxyf or a

conmpound of I wh S dr hal, o CF3 or -NR3R4
where R3 i ot qfkga&?é@éﬁ By SRR Sie RO Hilln oo indepsielity Ryfrogen ¥ hal o,
hydroxy, CF3, orp)f\R3 }!Zmﬁe%f%ﬁwh%haﬁzlmﬂﬁ dﬁﬂ&'ﬁg«a | RL&5 Of

al kyl ;and 14 6 Decenber for a compound of fornula R2 i's not,
" hal 0, al koxyr,NR\Rdy whete R*and R I&Ll;ﬁllndependentlyH or alkyl; Y is hydrogen, halo

hydroxy, or alkylthio; then R? is not
15 alkyl,
substituted alkyl, wherein the substituted alkyl is substituted with hydroxyl,
amino, alkylamino, érylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate,
-phosphonic acid, phosphate, or phosphonate, either unprotected or protected,
halo,
20 hydroxy,
| alkoxy,
thioalkyl, or
-NR’R*, where R® and R* are independently hydrogen, alkyl or alkyl
substituted with hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro,
25  cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, either
unprotected or protected);
3) for 2 compound of formula Ib, when X is hydrogen, halo, alkyl, CF; or
-NR’R* where R® is hydrogen and R* is alkyl, then R? is not alkyl, alkoxy, halo,
‘hydroxy, CFs, or -NR’R* where R® and R* are independently hydrogen or alkyl;and

14




“or -NR3R4 (where R3 and R4 are independently hydrogen, al kyl or alkyl
substituted wth hydroxyl, am no, alkylam no, arylam no, al koxy, aryl oxy,

nitro, cyano, sulfonic 5 acid, sulfate, phosphonic acid or
phosphonat e, either unprotected or protected) And furthsepgggrﬁglg?edg)et hat

t he conpound of Forrual la, Ib or Ic is not a)
2- Hydr oxynet hyl - 5- (6- phenyl - puri n-9-yl) -tet rahydro-furan-3,4-diol; or 10
b) b) 2-Hydr oxyn#xieyh cempeundmfdpinana B, R ipuotj el@-ajitoxyt letdrertyy thiealkylr an- 3, 4-

diol. In a pr ned, embadi meat Rl .is sel.ected fromthe group congisting of
Yo, | Ors, SRR BnGRRC e R retngerndn s iy el 05 sl UBREERA,
preferred ?thﬁtﬁllydﬁ%ﬁyl wWheld, diklyRnind)abRardinof Akexy, arddxyt AR, cyanbSsudfonic
3-deazapurine. In a first aspect of the present invention, there is

provi ded cowpdsatateqaphosplanig 2¢id, phpgphate, or-phgsphonate] eifpenmnpratec@d oR R1 OH OH
20 la mherﬁjﬂﬁg ?nd R are independently selected fromthe group

consi sting f yg ogen, alkyl, 25 substituted al kyl, al kenyl,

substituted al kenyl, al kynyl, and 15

And further provided that the compound of Formual Ia, Ib or Ic is not
a) 2-Hydroxymethyl-5-(6-phenyl-purin-9-yl)-tetrahydro-furan-3,4-diol; or
10 b) b) 2-Hydroxymethyl-5-{6-thiophen-3-yl-purin-9-yl}-tetrahydro-furan-3,4-
diol.

In a preferred embodiment R’ is selected from the group consisting of
-CHjs, -CF3, -CH=CHj,, and —C=CH, more preferrably CHs.
15 In another preferred embodiment when T is a base of formula a) then

T is a 3-deazapurine.

In a first aspect of the present invention, there is provided compound

. of Formula Ia
R2
./N N
Z_<N | N//I\Y
WO ]
o
R R!
OHOH
20 | la
. wherein R and R' are independently selected from the group
consisting of: |
| hydrogen,

alkyl,
.25 | B substituted alkyl,

alkenyl,

~ substituted alkenyl, |

alkynyl, and :
s - 15



.6 Decenber 2006 substituted al kynyl; provided that R and Rl are not both
hydrogen; R2 is selected fromthe group consisting of cycloalkyl, 5

substituted cycl oal kyl, alkenyl, substituted al kenyl, | kynyl
substituted al kynyl, 10 acyl anmi no, guanidino, anidi no,Bﬁteﬁ%/'géﬁrgﬁogﬁi no,

aryl, 15 substituted giMkmnted paryl, substituted heteroaryl, -NR3R4
where R3 and R4 are j% netaetoﬁéggm together with the nitrogen atom bond

thereto, a het ermoyidkd that Buaiod Ri' tacet e botitlerdoegeo] i ¢, 20 heteroaryl, or

substituted hetegparyl d SNR3R4 where R3 and R4 are independently
selected from t b GedsHel BRe BF RGP SPISTHGE utod al kyl . al Konyl

substituted al kenyl, @llymyl,, substituted al kynyl, aryl, substituted aryl,
het eroaryl, substituted heferoaryl, heterocyclic, substituted 25

het erocyclic and whersabsBugddydaalkyle j oined to form together with the
nitrogen atom bond th%%éfp, a heterocyclic, substituted heterocyclic,

het eroaryl, or subst i t Ut ed heteroaryl, and R5 is selected fromthe group

consi sting of hydrogesubsitotedlalichyl, Wis sel ected fromthe group consisting
of : 30 hydrogen, phosﬂEhaEe (i ncl udi ng nonophosphat e, di phosphat e,
alkyn .

3

substituted alkynyl,
10 acylamino,
guanidino,
~amidino,
‘thicacylamino,
| aryl,
15 substituted aryl,
heteroaryl,
substituted heteroaryl,
“NR’R* where R® and R* are joined to form, together with the
. nitrogen atom bond thereto, a heterocyclic, substituted heterocyclic,
20 hetefoaryl, or substituted heteroaryl, and
-NR’NR’R* where R® and R* are independently
selected from the group consisting of substituted alkyl, alkenyl,
_substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, .
heteroaryl, substituted heteroaryl, heterocyclic, substituted
- 25 | heterocyclic and where R? and R* are joined to form, together with the
~ nitrogen atom bond thereto, a heterocyclic, substituted heterocyclic,
heteroaryl, or substituted heteroaryl, and R®is selected from the group
consisting of hydrogen and alkyl; '
- W is selected from the group consisting of:
_30 o hydrogen, '
. phosphate (including monophosphate, diphosphate,
~ triphosphate or a stablilized phosphate prodrug),
| phosphonate, |
acyl,
~15a



T T e e s
“triphosphate or a stablilized phosphate prodrug), phosphonate, acyl, 15a 6

§

Decenber 2006 al kyl, sulfonate ester selected fromthe group consisting of

al kyl esters, substituted alkyl esters, alkenyl esters, t]
al kenyl esters, aryl esters, substituted aryl esters, H%@gg%gb%ﬁkﬁgters,

substituted heteroaryjfyy esters, heterocyclic esters and substituted
heterocyclic esters, a lipid, an amino acid, a carbohydrate, a peptide,
and 10 chol est ersilfonate estesselastaddibri thengrotpecapsistipg obalkylssistersy of ' hydr ogen,

hal 0, hyd , 15, t hi - NR3R4 4 i nd dent |
el ected”trom i SRSt EIS iers ke Lty B Red AR cSETDEDT ¢ ut o0 al Kyl
al kenyl , ‘substi testepel sustik@aYAnyl tdsy, MeterodiVilRsterd, W@ naékyeibaryr y! |

substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,

substi t it ed het etsbes; dicterocyelic eatrss andibgtifgted ierRaocyelc gsiirhed to form
together with the nitjpdgn atombond thereto, a heterocyclic, substituted
het er ocycl i c, heteroarf@,’or substituted heteroaryl; Z is selected from

t he group consisting sfamihydeidgen, hal o, 25 hydroxy, alkyl, azido

a carbohydrate,
a peptide, and
10 cholesterol;
| Y is selected from the group consisting of:
hydrogen,
 halo,
hydroxy,
15  alkylthio, 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, aryl, substituted aryl, heteroaryl,
~ substituted heteroaryl, heterocyclic, substituted heterocyclic and where R® and
20 Rare joined to form, together with the nitrogen atom bond thereto, a
heterocyclic, substituted heterocyclic, heteroaryl, or substituted heteroaryl;
Z is selected from the group consisting of: |
hydrogen,
halo,
25 hydroxy,
alkyl,
azido,
-NR’R* where where R® and R* are independently selected
from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,

30  substituted alkényl, alkynyl, substituted alkynyl, aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic and
where R? and R* are joined to form, together with the nitro gen atom bond.
fhereto, a heterocyclic, substituted heterocyclic, heteroaryl, or éubstitut_ed
heteroaryl, and

| 15b



.-NR3R4 where where R3 and R4 are independently selected fromthe group _
consi sting of hydrogen, alkyl, substituted alkyl, alkenyl, 30 substituted
al kenyl, al kynyl, substituted al kynyl, aryl, substitutedgg Embepgﬁﬁgoaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic an wher e
R3 and R4 are joined to form together with the nitrogen atom bond
“thereto, a heterocyclic, substituted heterocyclic, heteroaryl, or
substituted heteroarNR’NRiR* MiteréR DeskRbar iRRPéndehiRp MR ftver e R3 and R4

are independently selected fromthe groyp. copsjsting of hydrogen, alkyl,
substituted al kyf® ZHURERPYISIn lB‘é’@FOBg%éﬁ(YéISHgﬂwt?daﬁ‘W?ﬁW}W ubsti t ut ed
al kynyl, aryl, Séﬁgﬁ'ithtteﬂtaﬁéénﬁ% Mkynyl?sulﬂﬁt’itﬁfeg%\f/%hyl, %Sﬁlb&ﬁﬁt%&l afigteroaryl,

het erocyclic, substituted heterocyclic an ere and R4 are joined to

form tdgether wietdroaryle substituteshlenterasrymhbiertytlive sehstifuted het er ocycl i c,

substituted heterocycli.c het ergaryl 4 or. suhsti.tuted heterparyl, and R5 is
Selscted from i HEGPOGHS b REPEIT Aot o' ot iarisg i st bl B3,

phar maceut i cal | ynig6gpnRia bend Heteio, laRX@Odyclid Rubstitité€ Retedydife, f ur t her
directed to a conpound of Fornula I1: b.Y2 N A tl N» WO0 RRL

OH OH 15 wher ei rheteregigl, msﬁﬁ@ﬂ#qmﬁﬁé%ﬂmﬂm%wsﬁlsé'@?@ém%mpgr oup
consi sting of: JMQE&%&hﬂH@%mdﬁﬂ?ﬁ“ tuted al kyl, al kenyl,

10 . and pharmaceutically acceptable salts thereof.

This invention is further directed to a compound of Formula II:

C(H)b Y2
~ .
N
sy I \E
\N D//F
wo
O
R R1
OHOH

15 wherein R and R! are independently selected from the group consisting of:.
hydrogen,
alkyl,
substituted alkyl,
alkenyl,
20 substituted alkenyl,
alkynyl,

15¢




.20 substituted al kenyl, ~alkynyl, 15¢ 6 Decenber 2006 substituted al kynyl,
hal ogen, azido, amno, and 5 substltuted am no; provided that R and R
are not both hydrogen; Y2 is CH2, N, S, SO or S@; N t@@%&@ﬁbeﬁ#dd% C(Hb
and Y2 forns a heterocyclic, substltuted heterocycllc het er oary
substituted heteroaryly in each of said heterocyclic, 10
substituted heterocycé{l%lit(a gfggﬁggyl or substituted heteroaryl group is
optionally fused to Habegena bi- or nmulti-fused ring system (preferably no
nore than 5 fused rlrgha with one or nore ring structures selected from

t he group consisting %ycl oal kyl, cycl oal kenyl, heterocyclic, aryl and
het eroaryl group whi chininpanidur n, each of such ring structures is

" optionally substituted with 1 to 4 substituents selected fromthe group 15
consi st¥ng of hydr oxydubstialed amdimkoxy, substituted al koxy, thioal kyl,

substi t ut egr-go‘%lﬁe&) aﬁ(land?{”%reixﬂ(or%%%ﬁlrhgﬁﬁéée het erocyclic, nitro, cyano,

car boxyl , oxy esters |’tut ed al kyl, aI kenyl, substituted

al kenyl , al kynyly? ﬁlﬂHZ'QNLSIQO @Hst(yznyl am no, and substituted an no; bis
an integer equal_to ; and E are |ndependently sel ect ed

fromthe group clﬁﬁ%%e&er Wgtho (thﬁndyclfpmlﬁ@-@@m%@lw stifted |hggrocyclic,

22 St g AN o S AR g
>C- (|, 30 ox abstitlteyt hpteroe@elic] h@terdai‘ylaz suhbsﬁmyéd)hemrdary[;gr@umsimohalwﬁaked 25 F
S sel ected from>N, >C >C >C-su |t

L& NN 0 SRR o6 R tised Gorriiem i o s shon Sqtesangn Bty )

>C- (1, 3- th'cﬁé%h%?é’hh%st?&tﬁﬂem&'é&éﬂfr&nﬂé oﬁﬁ'gor?sﬁ'tMgofWa@kﬂ i s sel ected

fromthe gr ouF consi sting of hydrogen, hal o, hydroxy
, cycloalkenyl, heterocyclic, aryl and heteroaryl group which, in turn, each of such ring

structures is optionally substituted with 1 to 4 substituents selected from the group

15 consisting of hydroxyl, halo, alkoxy, substituted alkoxy, thioalkyl, substituted
thioalkyl, aryl, heteroaryl, heterocyclic, nitro, cyano, carboxyl, carboxyl esters, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, amino,
andsubsﬁuﬂedanﬁno;

b is an integer equal to Q or 1;

20 A, B, D, and E are independently selected from the group consisting of
>N, >CH, >C-CN, >C-NO,, >C-alkyl, >C-substituted alkyl, >C-NHCONH,,
>C-CONR"R', >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);

25 F is selected from >N, >C-CN, >C-NO,, >C-alkyl, >C-substituted
alkyl, >C-NHCONH,, >C-CONR'’R'¢, >C-COOR"?, >C-alkoxy,
>C-(1,3-oxazol-2-yl), >C~(1,3-thiazol-2-yl), >C-(imidazol-2-yl), and >C-Y,
where Y is selected from the group consisting of hydrogen, halo, hydroxy,
alkylthioether, and -NR’R* where R® and R* are independently selected from

30  the group consié.ting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,

16



~al kyl thioether, -and -=NR3R4 where R3 and R4 are independently selected from
30 the group consisting of hydrogen, hydroxy, alkyl, substituted al kyl,

al kenyl, substituted al kenyl, al kynyl, substituted al ky |
substituted al koxy, aryl, substltut ed aryl, heteroaryl, B)B Ce&bép%%c?

het er oaryl ,suhaitﬁ{eﬁ%éf&dc%cl1clﬁld6wﬂ§€ RGBS Rﬂ%gomé&'{?ﬁfohh%ééih%ﬁ{ ocyclic and

where R3 and R4 are joined to form together wth the nitrogen atom bond
thereto, a ﬂlenmugcyeﬂomb@ddhgempa bvtﬁmmcltcrgoumnvlrwldﬁddhatomlmeand R4 are

hydr oxy, al 4 |tut d_al kox nd R16 are independently

sel ected fr %r%% Shsi? E(to?‘?ﬁ’gorgpygt @ n, aI kyl, substituted

al kyl, cycl Oa| kH‘S,andRUfbﬁEhﬁdébéﬂéleﬁﬁ' é@@t&yfr@mtﬂ@ E@nsﬁé&iﬁ%bf:t uted aryl,
heteroaryl substituted heteroaryl, and R15 and R16 together with the atom

to which they are attheren, 15 nmay form a cycl oal kyl, substituted
cycl oal kyl, hetercycl jkyl, substituted heterocylcoalkyl, het eroaryl, or
substituted heteroaryl;”Wis selected fromthe group consisting of:

hydr ogen, phosphat e (imﬂhudﬂmgynonophosphate, di phosphate, 20 triphosphate
or a stablilized phos F Brodrug), phosphonate, acyl, alkyl, sulfonate
ester selected from tH&Q 6&6 p consisting of alkyl 25 esters, substituted

al kyl esters, al kenylsugﬁtﬁtregc vAAR{l tuted al kenyl esters, aryl esters,
substituted aryI esters etefoaryl esters, substituted
10

substituted aryt,
heteroaryl,
“substituted heteroaryl, and
13 and R'® together with the atom to which they are attached

15 may form a cycloalkyl, substituted cycloalkyl, hetercycloalkyl;

substituted heterocylcoalkyl, heteroaryl, or substituted heteroaryl;

W is selected from the group consisting of:

hydrogen,
_ phosphate (including monophosPhate diphosphate,
20 | triphosphate or a stablilized phosphate prodrug),
| phosphonate,
acyl,
alkyl,
: _ sulfonate ester selected from the group consisting of alkyl
25 - esters, substituted alkyl esters, alkenyl esters, substituted alkenyl
' - esters, aryl esters, substituted aryl esters, heteroaryl esters, substituted
* heteroaryl esters, heterocyclic esters and substituted heterocyclic
esters, _ |
a lipid,
30 an amino acid,
| a carbohydrate,

a peptide, and

17



“heteroaryl - esters, heterocyclic esters and substituted heterocyclic

esters, a lipid, 30 an anino acid, a carbohydrate, a peptide, and 17 6
Decenber 2006 . chol esterol; and pharmaceutically accept gbhg.sabdSobBer eof .
In a preferred enbodi nent, the conpounds of formula Il are represented by
5 formula 1A C(Hb Y2 N N~N NN \Y ZWO RRL CHOHIIA wherein
R and R are independently selected fromthe group consisting of 10
hydrogen, al kyl, subsholestetdd al kyl, al kenyl, substituted al kenyl, 15

al kynyl,  substi ta,l“rlitdep af%rllelt( Q‘X(.!,aﬂy an%p?a%?enSaltgﬁ{egé%’ﬁ
In a preferred embodiment, the compounds of formula II are represented by

5 formula IIA:

27N
C(H)b  v2
~_
N
N =
N
z— ||
wo
Q
R R1
OHOH
A

wherein R and R' are independently selected from the group consisting of:
10 hydrogén,
alkyl,
substituted alkyl,
alkenyl,
substituted alkenyl,
15 alkynyl,
substituted alkynyl,
halogen,
azido,
amino, and
20 substituted amino;
provided that R and R' are not both hydrogen;
Y?is CHy, N, S, SO, or SOy;
N together with -C(H), and Y? forms a hetérocyclic, substituted heterocyclic,
heteroaryl or substituted heteroaryl group wherein each of said heterocyclic,
25 -substituted heterocyclic, heteroaryl or substituted heteroaryl grbup is optionally fused
to form a bi- or multi-fused ring system (preferably no more than 5 fuéed rings) w1th

one or more ring structures selected from the group consisting of cycloalkyl,

18




‘ani'no, -and -20 substituted anino; provided that Rand R are not both =
hydrogen; Y2 is CH2, N, S, SO or SO2; N together with -C(H b and Y2 forns

a heterocyclic, substituted heterocyclic, heteroaryl org @gp r%,‘ %r“%ﬁg
het eroaryl group wherein each of said heterocyclic, 25 su

het er ocycl I@clameﬁgpﬁéwéoc9é11§h&$55ﬁ& hi&dalyE LRk g%mzéh ﬂmﬁpe'flal SRUERPARS

fused to forma bi- mul t 1 sed ring“system (pfeferably no m)rethan5
fused ring sstmnmw is opgomatly msattrtcd]g'lthtl rtu étsubstrtufsm sebected ffanothetgreugr oup

consisting Q 8 cenber,. 20 o | .. heferocyclic,
aryl and hef% éllslgé ﬁ&'rya\é(ﬂﬁé’l’\]m} SOR Y ﬁ?tﬁutegﬁlé(ﬂx%%@%hfﬁle#%{:}m ructures is
optional |y gt tdﬂyleﬁletmaﬂyl heieﬁ)c‘}rcﬁél Bsttd, Tc?ﬁ{bt . SarbE 1R CdaftsbxfyT Exterk Ndkyar oup
consi sting of hydroxyl, halo, dv)d substituted al kox t hi oal kyl

substi t it edS‘lbﬁ‘FﬁJ@élaﬂwl alkgny), Sub'f»éltvé¢ kenyl, allems}, sulstifted alkm)floamléiyano

car boxyl , c tut@%&x‘[fﬁxﬁy al kyl, 5 substituted al kyl, al kenyl, substituted
al kenyl , yny ated al kynyl , amno, and substi tuted amno; b is
an int eger equalbismnenmgerlequé&\/tbﬁosel ected fromthe group consisting of:
hydr ogen, 10 ph hat e ncl udi ng nnnophosphate di phosphate, triphosphate
or a stablilized ﬁé@ﬁﬁé‘i@mﬁﬁgﬂg’i‘?ﬁ? copRBgibnat e, acyl, alkyl, 15

sul fonate ester sel egf y%ﬁ) khom t he group consisting of aI kyl esters,
“substituted al kyl esters, a’I kenyl esters, substituted al kenyl esters, aryl
esterslOsubsti tut ed aimbpmm(mdudln@mnq&myphmﬂ@msp}mtdasti tut ed heteroaryl

esters, hete C|IC esiers .a stituted heterocyclic esters, a |lipid,
20 an ami no™ ategtgaﬁa%@wgrpgf)g% epm&mg) _

phosphonate,
. acyl,
alkyl,

15 sulfonate ester selected from the group consisting of alkyl
esters, substituted alkyl esters, alkenyl esters, substituted alkenyl esters, aryl
esters, substituted afyl esters, heteroaryl esters, substituted heteroaryl esters,
heterocyclic esters and substituted heterocyclic esters,

a lipid,

20 an amino acid,
a carbohydrate,
a peptide, and
cholesterol; .

Y is selected from the group consisting of Y is selected from the group 7
. 25 consisting of’
hydrogen,
halo,
hydroxy,
. alkylthioether |

30 -NR’R* where R? and R* are independently selected from the
group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,

| substituted-alkenyl, alkynyl and substituted alkynyl, aikoxy, substituted

19



~a peptide, and - cholesterol; Y is selected fromthe group consisting of Y
is selected fromthe group 25 consisting of hydrogen, halo, hydroxy,

al kyl t hi oether 30 -NR3R4 where R3 and R4 are independeng g {)%%gg from
the group consisting of hydrogen, hydroxy, alkyl, substitute kyl,

al kenyl, s yitok,ai1eshbaliteRryl, RksRl, sapdlitstdR chedrkayaub, al koxy,
substituted 19y6 cenber 2006 al Ebgll / Bsgrti.%/tllglép éétgltggf)?t ue'?éeng}ry

het er oar y| , substitted heteearyhlee @m&hﬁwR B! axsyieined to fosmbweethert with het er ocyclic
and where [ t oget her the.nitrogen atom
and et oIS aPhrpht BEel Rp LI SER R bl 0% 20m,
are hydroxyofIa’IakﬁW‘ar@hyc&b@&hlﬂoﬂ&,&ﬂsﬁl)dfmydalﬁoiyl s selected fromthe group
consisting of: hydrogen, hal o, hydrox al kyl, 10 azido, and - NR3R4
where R8 and R4 %}Séel%@ém&@tgrwwné@{%o fromthe group consisting of
hydr ogen, hydroxy, lﬁﬁ Eubstl tuted al kyl, al kenyl, substituted al kenyl,
al kynyl and substit ut a% ynyl, al koxy, substi tuted al koxy, aryl,
substituted aryl, hdtabroaryl, substituted heteroaryl, heterocyclic,
substituted heterocychlr c and 15 where R3 and R4 are joined to form
together with the nit 5‘89( atom bond thereto, a heterocyclic group,

provi ded that only ON{ikvA f R3 and R4 are hydroxy, al koxy, or substituted

al koxy; and pharnmaceutica acceptabl e salts thereof. Conpounds incl uded
wi t hi nl@he scope of tﬂmd@,ﬁmi;enti on include, for exanple,

-NR*R* where R* and R* are independently selected from the
_ group consisting of hydrogen, hydroxy, alkyl, substituted alkyl, alkényl, substituted
alkenyl, alkynyl and substituted alkynyl, alkoxy, substituted alkoxy, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic, substituted heterocyclic and
15  whereR? 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; .

and pharmaceutically acceptable salts thereof.

Compounds included within the scope of this invention include, for example,

20  those set forth below (including pharmaceutically acceptable salts thereof):

| cmpd# Structure Name
s
[/
1 <,N [N 9-(2’-C-methyl-B-D-ribofuranosyl)--
HO o N N’J 6-(thiophen-3-yl)-purine
HO OH
5 .
) T 9-(2’-C-methyl-B-D-ribofuranosyl)-
HO= o N N’J\NHZ 6-(thiophen-2-yl}-2-aminopurine
HO OH

20



.20 those set forth bel ow (includi ng pharmaceutically acceptable salts-
thereof): Cnpd# Structure Name S 1 <~N N

9-(2'-C net hyl - (3- Drlboflrranosyl) HOBN; ~~, N NJ 6- ('t higqphe purine
H~0Oy/H S 2 ~N N 9-(2'-C net hyl - (3-D—r|bof|uanosyl) 8 ﬁlib%riﬁ?

6- (t hi ophén-Z2-yTIy=2-am nopurlne ~_IT7 HO OF 20 6 L)ecermer 2006] H 3 <1" N
9-(2'-C- et hyl {(3-D-ribofura yl)- HG1 ,, N N 6-(pyrrol-3-yl)-purine 4
<N 'N 9-(2'-C—rrethy|-(3 D-ri bpfuranosy|)- HoN N~NH 2-am no- 6- phepyl - puri ne
-1

o HOMH)Y CN 5 <" Nm 3 - G met hghR(-8~bethiybfluribofusartopyl)-Hp N NJ
6- ( 3- cyangphenyl ) - pur iya AHO OH /| 6 <N é-(pyrrol-3-yl)-purine
9-(2'-Cmethyl 4{(3-D-ri bo anosyl) HO~ o N N 6-(pyridin-3-yl)-purine H\
On:~ O-H[N 9-(2' - C—mat@ 3-D-ribofuranosyl)- 7 </
6- (benzo[ k1t hi gphen- 3-yl L

4 an 9-(2’-C-methyl-B-D-ribofuranosyl)-
HO NERSEN _ 2-amino-6-phenyl-purine

9-(2’-C-methyl-B-D-ribofuranosyl)-

> HO 6-(3-cyanophenyl)-purine
HO OH
)
6 (,N SN 9-(2’-C-methyl-p-D-ribofuranosyl)-
I 6-(pyridin-3-yl)-purine
HO OH
s
7
: Nk 9-(2°-C-methyl-p-D-ribofuranosyl)-
7 A j‘\ 6-(benzo[b]thiophen-3-y1)-2-
HOT o N7 "N, aminopurine
HO OH
3 9-(2’-C-methyl-B-D-ribofuranosyl)-
Ho 6-(1H-indol-5-yl)-purine

21



. HO-n; ™" N N NH2 aminopurine H\~OOy/H HN 8 N
9-(2'-Cnethyl -[3-D-ribofuranosyl)- HO o N 6-

21 6 Decenber 2006 9-(2'-GC nethyl-(3-D-ribofuranosyl)-N 8 {Nobndr 2006

6- (napht hal en-2-yl)-purine HO-1 0 N

HO OH 0

9-(2' -G nméthyl {(3-D-r11i bofuirgposyt)- 10 I'N6- (di benzofuran-4-yT)-2- HO~ N
N~NH am nopurlhne z HO CH s S/ 11 "I °N
9-(2'-Cnethyl {[ 3-D-ri bof uraficgyl )- HG 7 N NJ 6-(thianthren-1-yl)-purine
H ~On; ~Oy/fH N 13 HO <Nx 9- (2~C- net hyl } [ 3-D-ri bof nosyl)- o N NH2
6- cycl opr opy - 2- ami nopuri neg OH N 14b‘<(zl'd"|ne'%yﬂﬁ' '“ﬁgil‘“?nosyl)'
9- (2= C met hyl {( 3- Drngof o dbosyl ) - Fip- N KRHngphtBalegApyewine ne HO OH 1 S
7-(2' -G nethyl {[ 3-D-ri bof g arfbsyl ) -
9-(2’-C-methyl-B-D-ribofuranosyl)-
10 6-{dibenzofuran-4-yl)-2-
aminopurine
HO OH
X,
s
11 N N 9-(2’-C-methyl-p-D-ribofuranosyl)-
HO-) o N N/J 6-(thianthren-1-yl)-purine
HO OH
13 (NEJN\ 9-(2’-C-methyl-B-D-ribofuranosyl)-
How N™ "NH, 6-cyclopropyl-2-aminopurine
HO OH
I
14 R ¥ 9-(2’-C-methyl-B-D-ribofuranosyl)-
How N 6-(ethynyl)-purine
HO' OH
o
e~y 7-(2°-C-methyl-B-D-ribofuranosyl)-
15 o " E B 4-thiophen-3-yl-7H-pyrrolo[2,3-
N T
W d]pyrimidine
HO OH '
L 7-(2’-C-methyl-B-D-ribofuranosyl)-
16 7 T i 4-phenyl-7H-pyrrolo[2,3-
How N "NH, d]pyrimidin-2-ylamine

22
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115 HO N 4-t-hi ophen-3-yl - 7Hpyrrolo[2,3- " d]pyrinidine HO OH
7-(2' -G nethyl -[ 3- Drlbofuranosyl) 16 / I "N 4-phenyl -7H pyrrol of 2, 3 HOO
" N~NH2 d] pyri mdi n-2-ylam ne HO OH 22 6 Decenber 2006

1-(2' -G nethyl - (3-D-ri bof uranosyl ) - HO N-~-O § Odeshiber 2006

4-t hi ophen-3-yI[- TH pyri m di g 2- one OH 1 18 CN
1-(2'-Cnmgthyl -{(3-D-ri bofu osyl)- HO N1,, o0 4-phenyl-| H pyrim dj|n-2-one
HO OH s 1-(2'-C-Methyl -[3-Diribo fiuanpsyl)- 19 ~N 4-benzo

b thl ophe |- 1 HHO I‘N!o pyri m d| i-@2:-6hecthyl-&-HaofOknNsyl)-

[ b] -y

1-(2' - C gt &)%/ | 4(3-D-ri bo yl) - 21| HEhidbphddA® yi-1H-pyrimidin-2-one
4- cyclopertyl-ll—l—pyrim’d' -one N N~ 22 110- < DI -
9-(2'-Cnmethyl {(3-Dri bof %nosyl )- O N6- (2-dinet hyl am noet hyl ) - adeni ne

HO\ JJJ~~~~I OH-HN-NH2  ~' RP©
18 N 1-(2’-C-methyl-B-D-ribofuranosyl)-
HO— o NJ§0 4-phenyl-1H-pyrimidin-2-one
HO OH
S .y
1-(2’-C-Methyl-B-D-ribofuranosyl)-
19 N 4-benzo[b]thiophen-2-yl-1H-
HOWKO pyrimidin-2-one
HO OH
21 | "‘i 1-(2’-C-methyl-B-D-ribofuranosyl)-
HO— SN0 4-cyclopentyl-1H-pyrimidin-2-one
HO OH
N'\/N’\
. N <>
22 o «pr:j | 9-(2°-C-methyl-B-D-ribofuranosyl)-
w NP°-(2-dimethylaminoethyl)-adenine
HO OH
HN’\’_NH
i
’ oy Situ? | 9:(2’-C-methyl-p-D-ribofuranosyl)-
—w N® —(2-aminoethyl)adenine
HO CH
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.23 'HO OCN~ 9- (2! - C-net hyl - (3-D-ribofuranosyl)- N6 -(2-aninoet hyl)adenine HO

OH 23 6 Decenber 2006 HN N 9-(2'-Cnethyl-(3-D-ribofuranosyl)- 24 110- <N

J N6 -[2-(1Hindol-3-yl) o ethyl]adenine HO///~~~~ OH £nk-NHMNool

9-(2' - C-met hyl - (3-D-ri bof uranosyl )- 25 HO (N NJ 6 cemmbe

-[ 2-am nocar bonyl - (pyrrolidine-I- yl)]-purine HO OH HHNN yNH, 26 HO'N -0

1-(2'-Cmethyl 4(3-D-ri bofura:gl )- N t (am nocar bonyl net hyl )cyti gi ne HO CH
y

N /1 PAN 27 N1-(2' -C-neth 8- D-ri pof uranosyl )- HO N~o

NA-[ (pyridin-14yl)-methyl] T ne  HJY GEhNFAL etk N-Dribsffasvy-H H N
(adeni n-84yl') - am noetdyyl ] adeni ne HJ OH OH ;

ethyl]adenine
HO OH
(,NIAN 9.(2’-C-methyl-B-D-ribofuranosyl)-
25 Ho— NN 6 —[2-aminocarbonyl-(pyrrolidine-1-
' —k-—? ' yl)]-purine
HO  OH
HN /Y NH, .
=N o] )
26 HO— (: o l-SZ’-C-methyl-B-D-ribofuranosyl)-
. w ‘ N"-(aminocarbonylmethyl)cytidine
- HO OH .

1-(2°-C-methyl-p-D-ribofuranosyl)-

27 'ﬁ N*{(pyridin-1-yl)-methyl]cytidine

HO OH
NH,
o |
{Nf‘N NN 9-(2’-C-methyl-B-D-ribofuranosyl)-
30 HO— W N/) N°¢ —[ (adenin-8-yl)-aminoethyl]
: ' adenine '
HGO OH
OH
OH
OH )
NH - 9-(2’-C-methyl-p-D-ribofuranosyl)-
31 . «Nr‘\‘)N _ NS¢ —[(benzene-3,4,5-
HO—) NN triol)methyljadenine
HO OH
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COH NH 9-(2'-C-rnethyl-(3-D-ribofuranosyl) 31 N1 N6 -[(benzene-3,4,5- HO\N

NJ tr oI)rrethyI]adenine HO PH 24 6 Decenber 2006 0 H2N c / NH N/N]N
9-(2'-CGnethyl -(3-Dribofuranosyl)- 32 HO N N~

N6-[ 1- at ni nocar bonyl - 2- (3Hi ndol - 3-yl)-ethyl]adeni ne HGOD CerIf—‘IbNerJzJ006
9-(2'-C-nethyl -(3-D-ribofuranosyl)- 33 CNY'N

6-(1,3,4,9-tetrahydro-beta carb Ho N N 2-yl)purine HO OH N HN NH2
1-(2' - C et hyl {( 3- Drlbgfw- 34f O M4-[ 1- am nocar bonyl - 2- (BHi ndol -
HO-1 N o 3-yl){ethyl]cytosi ~"~~Y IN F FI F FFNH

1-E2'-C— met hyl 4(3- D-ri bofuranosyl ) - 35| 9;2’-8-methyl-3-D-ribofuranosyl)-

4-(p _

ent af | ugnophenzol - hyd”fN L,po) - HO mﬁ_[pmmacgyban}a =0m-tdol-~| 0 H OH CH
: 0 3-yl)-ethyl]adenine

N 9-(2’-C-methyl-B-D-ribofuranosyl)-
33 N SN 6-(1,3,4,9-tetrahydro-beta-carbolin-
4 2-yD)purine

NH, '
At I 1-(2’-C-methyl-p-D-ribofuranosyl)-
34 : ﬁ”‘ ‘N* —[1-aminocarbonyl-2-(3H-indol-
HOW © 3-yl)-ethyl]cytosine
HO OH
F
F F
ped
o 1-(2’-C-methyl-p-D-ribofuranosyl)-
35 : fm 4-(pentafluorophenyl-hydrazino)-
- HO INJ‘\O imidin-2-
o | ~ pyrimidin-2-one
HO OH
CH
- OH
o g
1-(2’-C-methyl-B-D-ribofuranosyl)-
37 o _ "iN 4-[4-(3,4-dihydroxy-benzyl)-6,7-
NI B ~ dihydroxy-3,4-dihydro-1H-
e isoquinolin-2-yl]-pyrimidin-2-one
HO OH
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.26

"HO i 1-(2"-Crnethyl-(3-Dribofuranosyl)- HO ~"
4-[4-(3, 4-di hydroxy-benzyl)-6,7- 37 H I" "o dlhydroxy 3, 4- di hydro-1H
i soqui noI in-2-yl]-pyrimdin-2-one Ho off 25 6 Decenber @0@6smbPbrtHdos
1-(2' -G nethyl - (3-D-ribofuranosyl)- 38 HO, N4 -[ 2-(3Hindol-3-yl) -1 o0
et hyl ] cyt osine HO OH NH3HHN 39 Ho N ~0
1-(2'-Cnmethyl 4(3-D-ri bofura yl)- 0 -(2-am noet hyl ) cyt osi nejHo off
ONH2 H-N N 1-(2' - G net hyl 53¢ i bof aranosyl )- 40 HO N-to
N4- (ami nodar bonyl -i sopr opﬂJ met hyl )cy i 1e2MHE-mEDy B INribo fulkidogy 1} -
9-(2' -G et Bgl {[ 3-D-rg Fanosyl ) - <N j N*NG 2-(BH(R#bliNg) - 3-y|) - acetic
acid]- Ho |[IN N] hydrazi ¢&Jadeni ne HO O—| N N pethiiNylsine ,
9-(2'-C-nmgthyl 4(3-D-rib ranosyl ) - <' | N6-[2-(5-fluoro-benzim dazol -1 -
HO OH
L NH,
HN
39 Ho (:i o 1-(2’ -4C-methy!-B-D-riboﬁ1raposyl)-
e N" —~(2-aminoethyl)cytosine
HO OH
O NH,
o g
Ay 1-(2°-C-methyl-B-D-ribofuranosyl)-
40 o L Ag N*-(aminocarbonyl-isopropyl-
© methyl)cytidine
HO OH
/N::
W o 9ug2’-C—methyl—B—D-ribofuranosyl)-
53 ¢ T ) —{[(3H-indol-3-yl)-acetic acid]-
HO— NN hydrazide}adenine
HO CH
r,N
,—/N‘D"F
L 9-(2°-C-methyl-B-D-ribofuranosyl)-
54 y (’NI ,JN N° —[2-(5-fluoro-benzimidazol-1-
S yl)-ethyl]adenine
HO OH
_ "
NH
T
55 AW 9-(2’-C-methyl-B-D-ribofuranosyl)-
~0 : 6 —~hydrazino-purine
HO  OH



HO o N N yl)-ethyl]adenine HO OH NH2 NH <N N 55 HO N N~

9-(2'-C-nmethyl -[3-D-ribofuranosyl)- 6 hydrazi no-purine HO OH 26 6 Decenber
2006 HNr C2FS Ho NN j 9-(2'-Cnethyl -(3-Dri bofuranosyl

pent af | uor opropyl ropyl)ad adenine HOIH N N 57 (' ©DecafhbRr Sob6
9-(2'-Cnethyl-[i-Dribofuranosyl)- HO N N 6-(pi per|d| n-1-yl)puri ne HO OH
60 HO -W~O~/ \|/~\/ 1H benzi m4defple HO OH NH2 61 HO \ N
3-(2' - C net hyl [ 3- Drlbofur I?“\bsyl) 3H i mi dazo[ 4, 5-b] pyridm 7-yl am ne HO

OH H\NY, NH2 N « 11 J 9- (2' i f1 uor ot Byl £3mbr 82 iHShL )
ri bof urangsyg) {N6- (2o ’T (*2 N6?I(2[323r313 ) ams;%
—w pentafluoropropyl)adenine

( 9-(2’-C-methyl-B-D-ribofuranosyl)-
w N 6-(piperidin-1-yl)purine

o0 '
60 w"‘ 1-(2°-C-methyl-B-D-ribofuranosyl)-

57

1H-benzimidazole

R
/
61 Ho— <Nj]\)mJ 3-(2’-C-methyl-B-D-ribofuranosyl)-
| _w 3H-imidazo[4,5-b]pyridin-7-ylamine

HO CH
HN/\/NHZ
TN 9-(2’-C-trifluoromethyl-B-D-
62 O o NN ribofuranosyl)-N°-(2-
‘ CF, aminoethyl}adenine
HQO  OH
N
_ A 9-(2’-C- tnﬂuoromethyl B-D-
63 o @Nf:j’ ribofuranosyl)-N°-[2-(3H-indol-3-
' w‘” ' ~ yD)-ethyladenine
HO OH )
0
<,N (N 9-(2’-C-trifluoromethyl-p-D-
64 HO— N N ribofuranosyl)-6-[2-aminocarbonyl-
‘ _QCF : (pyrrolidine-1-yl)]-purine
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-\ CF, aninoethyl)adeni ne HO OH HNN 9-(2'-C-trifluoronmethyl-(3-D 63 HO (,
| N ribofuranosyl)-N6-[2-(3Hindol-3- ~ yl)-ethyl]adenine HO} OH N NH2 N
9-(2'-C-trifluoromethyl-(3-D- 64 HO -ON N 6 December 2006
ri bofuranosyl)-6-[2-am nocarbonyl - CF3 (pyrrolidine-1-yl)]-purine HO CH 27
6 Decenber 2006 NH 66 HO N N' 'NH 9-(2'-C-trifluoromethyl-[i-D- O

O

NJ

ri bof uranaosyl ) guani ne HO CH 1-(2'-Ctrifluoronmethyl-[i-D 67;F,
ri bof uranosyl)-1H benzi m H HOC]—IHN NH2 N " N68 HO o<, N
9-(2' - Cetlhenyl|- (3-D-ribof ujangsyl )- N - eHooff
J~=-SI'N HNG669 |9- ( 24o—€- et WenyW”- pu-r i bofura og(}/ﬁ?los | N
-[2-(3Hindol -3-yl)-et adenine HJ oH o™ yijgh 1
. ) HQ OH
N
(1
67 HO— ' 1-(2’-C—triﬂuorometh'yl-'B-D-
FiC ribofuranosyl)-1 H-benzimidazole
HO OH
N/\,NH
N N
68 HO 0<N |N’J 9-(2’-C-ethenyl-p-D-ribofuranosyl)-
—w\ N6—{2-aminoethyl)a_denine
. HO OH
K<
HN '
6o (’Nf” 9-(2’-C-ethenyl-B-D-ribofuranosyl)-
Ho—ﬁ\u/ g N®—[2-(3H-indol-3-yl)-ethyl]adenine
HO OH
0
(_)—”—NH2
N
(,NfN 9-(2’-C-ethenyl-p-D-ribofuranosyl)-
70 HO— NN 6 2-aminocarbonyl-(pyrrolidine-1-
_k—%ﬁ | - yl)}-purine
HO  OH |
N .
(10 |
73 Ho— N 1-(2’-C-ethenyl-p-D-ribofuranosyl)-
% 1H-benzimidazole
HO OH
HN/\/NHZ
STy
74 HO— N N’) , 9-(2’-C-ethynyl-f-D-ribofuranosyl)-
—k_?ah N°~(2-aminoethyl)adenine
HO OH

- 28




J-LNH2- N NIN9-(2'-G-ethenyl - (3-Dribofuranosyl)- 70 HO (N | NJ
6- [2 ami nocar bonyl - (pyrrolidine-1- y yl)]-purine HO OH HO "

1-

N

(
[

-C-ethenyl - (3-D-ri bofuranosyl)- \ 73 1H benzi m dazoggeckApSkbddd ~ NH2
74 HOo ~N NJ 9-(2'- Cethynyl-(3-D-ribofuranosyl)- N

m noet hyl ) adeni ne HO OH 28 6 Decenber 2006 I~ ~ N HN 75 ("D

' ethyn)I-(3 Drlbofua%syl) HO N N N

(2°
N
2-
X

@ 1

- 3H—|rdol- -yl)-ethyl]adenFkne HO OH CO J---LNH. N NT N
2' - C-ethynyli- (3-D-ri bof ukarosyl )- 76 HO N NJ

2- ami ngcagbaonyl - (pyrrg Eiﬁune 1- y Y| ¥ %(QDGrdtMQYH@D&riIbaﬁlranosyl)
2' - Cetlhynyl|- ( 3- Dudﬁkti)% énosyl ) - N"—{2-(3H-indol-3-yl)-ethyl]adenine

HO OH

-Al\)mﬂ

2
(
a!
- (

I—‘CD@'

¢ f\ b 9-(2°-C-ethynyl-p-D-ribofuranosyl)-
76 : : 6—[2-aminocarbonyl-(pyrrolidine-1-
—k_% | yl)]-purine

79, ‘w: : 1-(2’-C-ethynyl-B-D-ribofuranosyl)-

/\z

1 H-benzimidazole

HO o

N\
L .
30 5-(2’-C-methyl-B-D-ribofuranosyl)-
w 5H-pyrrolo[3,2-c]pyridin-4-ylamine
W 4-Amino-8-(2’-C-methyl-B-D-
J ribofuranosyl)-5-0x0-5,8-dihydro-

81 pyrido[2,3-d]pyrimidine-6-
carboxylic acid amide
HO OH
(o] (o] NH»
HZNWP 2.4-Diamino-8-(2’°-C-methyl-p-D-
82 "o N \N*NH ribofuranosyl)-5-0x0-5,8-dihydro-
0 Lo pyrido[2,3-d]pyrimidine-6-
‘carboxylic acid amide
HO ~ OH
HN__O
. NH;
7N iN 4-Amino-8-(2’-C-methyl-B-D-
- PPN ribofuranosyl)-7-oxo-7,8-dihydro-
HO— _ pyridof2,3-d]pyrimidine-5-
. ' carboxylic acid amide
HO OH

29



.79 1H benzi m dazol e’
HO 5H pyrrol o] 3, 2-c] pyri di n-4-yl am ne

'HO OH N 80 N'NH2 5-(2' -

G et hyl
OH O O NH2 H2N N

-(3-D-ri bofuranosyl) -

4- Am no- 8- (2' - G- et hyl - (3-D- Nri bof uranosyl ) - 5- oxo- 5, 8- dﬁb)égérﬁb rl\iob ., 81
HO- pyrido[ 2, 3-d] pyri m di ne-6- carboxylic acid an de ] NH2 H2N'
N 2,4-Di amino-8-(2' -C-nethyl-[3-D 82 HO N NNH2 _
ri bof urangsyl ) 15- oxo- 5/'8-dthydr o- pyrito[ 2, 3-d] pyri m di ne-6 carbpxylic acid
am de HOJ{OH HZN O NH2 N A n08(2' Cmethyl-(3-D- 83 0 NN
ri bof urangsyl)-7- oxo- 7, ygﬁ\ - HO pyr2.dapiamarodd-0y rC-miathylg-b- car boxyl i ¢
acid amde _HO O—l 29 6, ﬁ ng006  HfbddufihBsyN-7-0xo-7,8-dihydro-
~ 2,4-Diam no38- (2 Cypet hyl-(3-D- 84 ONN %J{Q@Q{}bgﬁqﬁmp 7 DXO- 7+8
- di h5' dro- w carboxylic acid amide
HO OH
8] Q O
”zNWﬁ 8-(2-C-methyl-B-D-ribofuranosyl)-
85 N7 N e 2-methylsulfanyl-4,5-dioxo-3,4,5,8-
HO— tetrahydro-pyrido[2,3-d]pyrimidine-
6-carboxylic acid amide
HO OH
8]
s NH
| « 8-(2’-C-methyl-p-D-ribofuranosyl)-
86 o NOoN o 8H-pyrido[2,3-d]pyrimidine-2,4-
° dione
HO OH
0
| @ N,go 1-(2’-C-methyl-B-D-ribofuranosyl)-
87 Ho w 1H-pyrido[2,3 -.d]pynmldme~2,4-
dione
HQ OH
S/
# N
(ILJ 8-(2’-C-methyl-B-D-ribofuranosyl)-
88 Ho N7 OUNT 4-methylsulfanyl-5,6,7,8-tetrahydro-
w pyrido[2,3-d]pyrimidine
HO _ OH
/ 0
' ~(2’-C-methyl-pB-D-ribofuranosyl}-
[ 3-(2’-C-methyl-p-D-ribofuranosyl)
89 NS 6-methyl-3,7a-dihydro-1H-furof2,3-
HO g
w d]pyrimidin-2-one
HO OH
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o pyrido[2,3-d] pyfimdine-5 carboxylic acid amni de
8-(2'-Cnethyl-(3-Dribofuranosyl)- ~~s 2-nethyl sul fanyl
85 HO, tet rahydro pyrido[ 2, 3-d] pyri m di ne 6-carboxylic a
NH 8-(2'-C nethyl-(3-Dribofuranosyl)- 0~1~-~ 86 86 HO
8H pyri do[2 3-d]pyrimdine-2,4- dione HO OH O NH

HO OH O 0- O H2N:I
-4, 5-di oxo-3, 4,5, 8-

ﬁlid'%cgm)gezooléo off 0

NH.

1-(2' - G net hyl q1 3- Drlbofur nosyl)- 87| HO 1H pyrido[2, 3-d] pyri n di ne-2, 4-
0 dione HO OH|S 8-(2'- | -13-D-r| bofuranosyl)- N 88 HO N N
4- et hyl syl f anyl -5, 6, 7, 8 tbt riahydro- pyBH@oL2methstl-p-ribwiiramesylHQ / ~VOH O NH
3-(2'-C gt 891 1(3-D-ri ur nogyl ) - 89 N 3¢5, GrBa-taptah drdal iy b- | H-f ur o 2, 3-
HO~ o | d]pyrim din-2-on d)pyrimidin-2-one
@L/L\‘ ] 7-(2’-C-methyl-8-D-ribofuranosyl)-
92 HO— NN 4-methylsulfanyl-7H-pyrrolo[2,3-
w dpyrimidine
HO OH
N_ N 1-(2’-C-methyl-B-D-ribofuranosyl)-
93 . 4-methylsulfanyl-1H-pyrrolo[2,3-
w dlpyrimidine
HO OH
N-. )H
3-(2’-C-methyl-B-D-ribofuranosyl)-
94 HO 3H-[1,2.4]triazolo[1,5-a]pyrimidin-
w 7-one
HO OH
0
N N~ )
/E - - 3-methyl-8-(2’-C-methyl-8-D-
95 N ribofuranosyl)-2-methylsulfanyl-
w 3H,8H-pteridine-4,7-dione
HO OH
\N .
96 Ho | = 5-(2’-C-methyl-B-D-ribofuranosyl)-
_ 0 pyridin-2-ylamine
5-(2’~C-methyl-3-D-ribofuranosyl)-
97 i
1H-pyridin-2-one
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=3

OH 30 6 Decenmber 2006 0O NH 3-(2'-C-nethyl-B-D-ribofuranosyl)- 90 HON 0

OOOO_HA\IOO

, 5,6, 7a-tetrahydro-1Hfuro[2,3- d]pyrinidin-2-one HOOH S/ N
-(2'-Cmethyl -B-D-ri bofuranosyl)- 92 HO N N~ 00
_met hyl sul fanyl - 7H pyrrol o[ 2, 3- d] pyrimidine HO oH s ©gecember2006
-(2'-Cnmethyl -B-D-ribofuranosyl)- 93 N 4-net hyl sul fanyl -1H pyrrol o[ 2,3 HO
dl pyrimijdine| HOOH O ) 3-(3H: C net 1y| B—Dri bofuranosyl) 941 HO NN
H[1, 2, 4]jitriazol o[ 1, 5-a] pyrigaxdjn 7-on HOOHO NN XI
-met hyl - §- (2' -|C-methyl -B-&_195 JHO 0 N rﬂ @G- m@ﬁwkﬁﬂb@ypﬁmmﬁm-hn sul f anyl -
1~ 3H, 8H pt @8i di ne- 4HP-dip D pyrazolof1,5-a][1,3,5]triazin-4-
ylamine
HO OH
O
N‘NJ\NH > ' ;
4 J 8-(2’-C-methyl-B-D-ribofuranosyl)-
99 HO— 4 N 3H-pyrazolo[1,5-a][1,3,5]triazin-4-
one
2-Amino-8-(2°-C-methyl--D-
100 ribofuranosyl)-3H-pyrazolo[1,5-
a][1,3,5]triazin-4-one
104 HO— o N 1-(2 -C—m_ethyl-—B—p-nboﬁlranosyl)-
U 4-nitroindole
HO GH
NH,
, |
108 HO—y o N 1-(2 -C—methyl-f?»-l?-nbofuranosyl)-
4-aminoindole
HO OH
106 i 9-(2’-C-methyl-B-D-ribofuranosyl)-
<:1 I NE-[2-(1H-imidazol-4-y1):
ethyl}purine
_ HN
N
% =N
HO O<N _,N’J
HO OH
107 -6 9-(2’-C-methyl-p-D-ribofuranosyl)-
- N 6-(azetidin-1-yl)purine
N
7 N
Ho@:ﬁ‘l;
HO OH
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--5-(2' -G net hyl - B—Drlbofuranosyl) 0 96 Ho pyridin-2-ylanine HOOH 0 NH 97
5-(2'-C-nethyl -B-D-ri bofuranosyl)- Ho o 1H pyridin-2-one HO OH 31 6
Decenmber 2006 NH2 N,N-L 8-(2'-Cnethyl-B-D-ri bofuranosyh)Decgﬁlb@Qdﬁ)e,
pyrazolo[l 5-a][1,3,5]triazin-4- ylamine HO OH O N~N~N

8-(2'- thyt-B—b+ibeturanegyt-)—99+HO o NJ -
3H pyr azol J[b? 5-a][1,3,5]tri {?’u 4- one 9 %me@ﬂﬁ@ﬂlmﬁnﬁmsﬂ)'
2- Am no-8-{(2' - G- nethyl -B-D- 100 HO O NiNH2 Or(pyrelidind syIpurizer pyr 4zol o[ 1, 5
al[1, 3, 5]tjri aziin-4=one ) 104/HO N
1-(2' - Gt hyl -|B-D-ri hetpr ¥l )- 4-nitroindole HO OH NH2 i
HO OH
110 . o (2’-C-methyl-p-D-ribofuranosyl)-
¢ )NH hypoxanthine
HO— o N7 WP
Ho  ©OH
112 j - 9-(2°-C-methyl-B-D-ribofuranosyl)-
HN 6- N-methylhydrazinopurine
i N
HO <N i N/)
HO OH
113 @ 9-(2’-C-methyl-B-D-ribofuranosyl)-
N 6-(1,2,3,4-tetrahydropyridin-1-
'yD)purine
4 SN
o .0( JN _
HO OH
114 | 9-(2°-C-methyl-B-D-ribofuranosyl)-
' 6-(1,2,3,4-tetrahydroisoquinolin-2-
: _ - yl)purine '
N
N~
p
WO OH
150 - SCH, 9-(2’-C-methyl-B-D-ribofuranosyl)-
: N Xy _ 6-methythio-purine
L)
ol N
mﬁ
HO O
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105 HO N 1-(2' -C nethyl - B-D-ri bof uranosyl )- Yo 4-am noi ndole HO O—l 106 H

9-(2'-Cnethyl -(3-D-ribofuranosyt)- NI N6-[2-(1H i m dazol -4-yl)-

et hyI]puri ne HNNI N \( HO-~~-N HO CH 107 <3 GDecemberZOOG
9-(2'-Cnethyl -(3-D-ribofuranosyl)- N 6-(azetidin-l-yl)purine N < Hot NN

HO OH 32 6 Decenber 2006 108 9-(2'-C nethyl-f3-D-ribofuranosyl) \N

6-(pyrrolidin-l-yl)purine ~NJ FIO- N HO OH 110 ~0

(2' - C et iyg1 (B-D-1i bof @ anosyl ) - ~N 1j Qs_(l;inqy qﬁuﬂebﬂ&ganlagw_d}hc“ OH 112
I NN- 9- (2-C met hydhifsf- O ri bof | uanosyl) - HN 6 met hyl hydr azi nopuri ne N
_ | N
N/&o
o] .
<IN
Hos OH
152 Chiral o) 2'-C-methyl-B-D-ribofuranosyl-
H,C thymine
| N
N /j% 0 _
o]
HOS OH
155 : 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
© phenyladenine
Chiral '
NH
N
ot
o<N N/)
<Y ,
Ho oH
156 o N 9-(2'-C-methyl-B-D-ribofuranosyl)-6-
Chiral ,v( 2 " (2-(1H-imidazol-d-yl)-
HN N ethylamino)purine
<A
HO o NN
Ho  om
157 9-(2'-C-methyl-B-D-ribofuranosyl)-6-
Chiral O (2-piperidin-1-yl-ethylamino)purine
HN/\/N
N N
)
Ho ‘oM
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NN HO-~--

- G- net hyl -

HOBOM M OH 113 n 9- (2" (3-D-ribofuranosyl)- N <
6-(1, 2, 3,4-tetrahydropyridin-1- N yI)puri ne i HO1 " NN HO '~/ OH 114
9-(2'-Cnethyl-(3-D-ribofuranosyl ) - (1234tetrahydr [ 2- N9
yl)purine << NHON O HO OH 150 SCH3 9-(2'-C- n®et hyl - 8Eﬁeg:g%%lgradﬁd(g;syl)
N 6-nmethythio-purine I/ \NI J ON HC)”‘\~ HO OH 33 6 Decenber
0 2'-Cnethyl-(3-Dribofuranosyl-uracil Chiral NIO 0 HO HO OH 152
Chiral 0 2'-C nethyl-3-Dribofuranosyl- HC thym ne

158 Chiral 9-(2'-C-methyl-B-D-ribofuranosyl)-6-
p {cyclopropylamino) purine
HN
N =
¢1 )
Ho oM
159 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
Chiral /O (cyclopentylamino)purine
N ~
1)
HO OH
160 _ 9-(2'-C-methyl-B-D-ribofuranosyl)-6-
: /O (cyclohexylamino)purine
Chiral
HN
N \N
¢ |
oA
HO OH
1161 c o o 8-(2’-C-methyi-B-D-ribofuranosyl)-
' ‘ 4,5-dioxo-3,4,5,8-tetrahydro-
N ] NH, pyrido[2,3-d]pyrimidine-6-carboxylic
L\ - acid amide
N” N
0
7Y
OH Ot
162 G 7-(2'-C-methyl-B-D-ribofuranosyl)-4-
/7 |N ch]oro~pyrro!o[2,3—d]pyr|m:d1ne
B
”|-.[0_\“‘ 'OH
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3\

‘N 0ONO HQ HOOH 155 9-(2' -

-C-net hyl -

(3-D-ri bof uranosyl) - 6-

HOOH 34 6

phenyl adenine Chiral 9 NH INNI N HO HO OH 156 ' Chiral N
9-(2' -G nethyl-(3-D-ribofuranosyl)-6- (2-(1Him dazol - 4-ypbheerhbiibod!
ethylam no)purine N NDN HOc N HO OH 157
9-(2' - G ndhRgyT [(3- - ri mf uranosyt ) -6- hy_falc. X
(2- pi peridin-1-yl - et hyl 0) purine H (za emyﬁ%i%ﬁ?ﬁ
Decenber 2006 |158 chir (2" -C et hy A
N
~
N
N
y f“
m“G(z" ’
HO OH :
164 ' Z 9-(2’-C-methyl-p-D-ribofuranosyl)-
O ' 6-(3,6-dihydro-2H-pyridin-1-
N yl)purine
N Xy
)
Ho oM
165 N, 4-amino-8-(2’-C-methyl-p-D-
Nz N ribofuranosyl)-2-methylsulfanyl-8H-
/l\ _ pyrido[2,3-d]pyrimidin-7-one
N7 SN N Yo '
e
HO _= ™ on
O
166 N 6-(2’-C-methyl-3-D-ribofuranosyl)-
(/ \ 1,3a,5,6-tetraaza-as-indacene
Pk
\N N
0
HO .~ oH
OH ‘
168 - NOy 3-(2’-C-methyl-p-D-ribofuranosyl)-
- <,N i x 7-nitro-imidazo[4,5-b]pyridine
HO VooN
7 .0
H
~OH OH
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P (cycl opropyl ani no) - purlne HN NN HO ONN HO CH 159 : '
9-(2'-Cnethyl -p-D-ribofuranosyl )-6- chiral HN (cycl opentyl am no) purine
NN HO ONN HO OH 160 9-(2'-Cnethyl -p-D-ri bofuranosyIéDgcemberzo 6

(cycl ohexylam no)purine chiral HN NN </ 11 "'), HO Vo 8 1000
8-(2' -G nethyl -p-D (bofuranosyl) 4,5-dioxo-3,4,5,8-tet rahydro- N NH2
pyrido[ 2, 3-d] pyri m di ne-6-carboxylic acid amde NN O 'yINHO\ \/ OH
162 cl 7-(2'-C nethyl -p-Dribofuranosyl)-4- N

chl oro-pyrralo[ 2, 3-d] pyrin dine HOV_OHO 1 OH 35

169 o 2-(2’-C-methyl-B-D-ribofuranosyl)-

HL 2H-[1,2,4itriazine-3,5-dione
N
|

170 ' 9-(2’-C—methyI~B-D-ribofuranosyi)—6—
phenyl-purine

OH CH
171 " Chiral NH, 4-amino-7-(2’-C-methyi-B-D-
j ribofuranosyl}-pyrrolof2,3-
dlpyrimidine

172 ' 5-amino-2-(2'-C-methyl-B-D-
ribofuranosyl)-4,5-dihydro-2H-
[1,2,4)triazine-3-thione
173 6-amino-9-(B-D-ribofuranosyl)-7,9-

dihydro-purin-8-one
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Decenber 2006 163 F 9-(2'-C methyl-(3-D-ribofuranosyl)

OoT hbozZzoO

-(6-fluoro-1, 3,4,9-tetrahydro-(3- carbolin-2-yl)purine NN NN HO ONN
HO OH 164 /~ 9-(2' -G nethyl -(3-D-ri bofuranosyl)- Jl g pecember 2006

- (3, 6-di hydro-2Hpyridin-1- Nyl)purine NNHOON- "~0 N HO OH 165 NH2
-amno-8-(2' -C-methyl -(3-D- N ri bofuranosyl)-2-net hyl sul f anyl - 8H _

yrido[2, 3-1dfpyrimidinM.one S NNO D Hanbhb-2Qef-CaGethyN3-D-

-(2' -G ngt hyl {(3- Drhégf i ranosyl ) - 1} 3ehdhp@ndsgl2dhyn2 dfrinsifadcene N N N
HO , ' OH OH| 168

/J&B (2'-Cnethyl - 3-Dri bogayg anosyl ) -

N
HO ~
W

OH OH

175 NO, 1-(2’-C-methyl-B-D-ribofuranosyl)-
N 4-pitro-benzoimidazole
¢
HO
N
o
OH OH _
176 NH, 4-amino-1-(2°-C-methyl-B-D-
N ribofuranosyl)-benzimidazole
HO </
N
O

177 1-(2°-C-methyl-B-D-ribofuranosyl)-
4-hydroxy-1H-pyridin-2-one
178 9-(2°-C-methyl-B-D-ribofuranosyl)-
6-{tetramethylguanidino)purine
179 4-amino-1-(2’-C-methyl-B-D-

ribofuranosyl)pyrrolo[2,3-b]
pyridine
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NI L -7-ni

tro-inmidazo[4,5-b]pyridine r NN HO 1-r0 H H 36 6 Decenber 2006
169 0 2-(2'-C rrethyl [3-D-ribofuranosyl) 2H[1,2,4]triazine-3,5-dione N N
11~ HONO OH OH 170 9-(2'-Cnethyl-[3-D-ri furanosyIéD@cerpm%bspurl ne
NNHO NN OHOH 171 Chiral NH2 4-am no-7-( met hyl - (3-D- ribofura

olo[2,3- ~ 1 ~/JINd]pyrimdine HOO N N HOO—|172 NH2

11
bo
2I

5- ani no- 2-|(182- ¢- mefy| - (3-D- ri bof ur anpsyh)Adtink-8(3 Hydietry2if-DN
[1, 2, 4] trijazi ne- 3N- diege HOIN i v N B rbofuranosyl)-8H-pyrido[2,3-
' t _ djpyrimidin-7-one
N TN o
Ho’\{’j
w"OH
OH
183 a 1-(2’-C-methyl-B-D-ribofuranosyl)-
N N 4,6-dichloro-1H-imidazo[4,5-
</ ’ N . clpyridine
HO— o M e
OH OH _
184a <,~J©/“‘= y 1-(2-C-methyl-B-D-ribofuranosyl)-
184b N ¢ :©\ 5-aminobenzimidazole
N
1-(2’-C-methyl-p-D-ribofuranosyl)-
6-aminobenzimidazole
185 6-amino-8-(N'-methyl-hydrazino)-9-
(B-D-ribofuranosyl)-purine
186 -6-(B-D-ribofuranosyl)-1,3a,5,6-
tetraaza-as-indacene
188 Q 7-(2’-C-methyl-B-D-ribofuranosyl)-
' N | \ . 3,7-ddihy(.1ro.;11?yrzolo[2,3-
k\N . Jpyrimidin- -lone
A
"\ o
OH
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. OH OH 173 NH2 6-ami no-9- ([ 3-D-ri bof uranosyl )-7,9- N N di hydro-purin-8-one

I ~NO NO.,..OH HO CH 37 6 Decenber
5-am no-2-(2'-C-nethyl-[3-Dr
- NO SOH OH 175 1-(2'-C et

4-nitro-benzoi m dazol e

i bof uranosyl)-2H[ 1,2,4]tr
hyl - (3- D-ri bof uranosyl ) -
HO OH OH 176 NHZ 4-amno-1-(2'-Cnethyl-(3-D- N

2006 174 NH2
N

@Eﬂ"ngér Joggne HO

Lo 01 N O

ri bofurangsyl.).-benzim dazole HO N H 177 H i
1-(2' - G metB91 {(3-D-ri m(‘ur anosyl ) - 4- hy dramipo-b-(Bytibefdianosdlodre
\Av OH O 1781 | 9-§2' IC met hyl - ( 3- Dt ri bélfluk4bigeglyl)-pyrimidine
N _
NJ\N
~ |
HO o NH
.| 190 4-methylamino-5-(B-D-
ribofuranosyl)-2-([1,2,4]triazolyl)-
pyrimidine
200 | 4-methylamino-5-(B-D-
~NH ribofuranosyl)-2-(N-methyl-
HN . .y
)\ _ hydrazino)-pyrimidine
N "N
G
HO o N
HO OH
201 NH, 1-(2'-C-methyl-B-D-ribofuranosyl)-6-
N X amino-1H-imidazo[4,5-c]pyridine
< |
_
HO o N
OH OH
203 ' NH - o 7-(2’-C-methyl-B-D-ribofuranosyl)-4-
- HN oxo-4,7-dihydro-3H-pyrrolo]2,3-
/ | NH d]pyrimidine-5-carboxamidine
 wo om |
204 20 4-amino-5-(furan-2-yl}-7-(B-D-
== NH, ribofuranosyl)-pyrrolo[2,3-
| _ I~ N d]pynmldline
HObN \N )
HO OH
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" N 6-(tetranethyl guanidino)purine Y N' NN HONN HO OH 179 NH

4-amino-1-(2'-CGnethyl-(3-D- / ribofuranosyl)pyrrol o 2, 3-b]
N ON OH OH 38 6 Decenber 2006 182 NH2 4- Ami no- 8- (2'
ri bofuranosyl)-8H pyrido[2,3- d]pyrimdin-7-one

N NO

HO ~ pyri di ne

e T

1-(2' -G nethyl -(3-D-ribofuranosyl) N 4,6-dichloro-1Himdazo[4,5- ~ N

c] pyridi ng2050|{O N o OH OH 184a N 1-( 2'4-dmineShipkadoB2B34)-746pD-ua
184b| (N (N 5-am nob Rzl m gazole HO -j| o ribofuranosyl)-pyrrolo[2,3-
1-(2' -G methyl {p-D-ri b osyl) - d]pyrimidine
HO OH
206 A 4-cyclopropylamino-1-(2°-C-
HN methyl-p-D-ribofuranosyl)- 1H-
f‘“N pyrimidin-2-one
HO OH
207 NH, 1-(2’-C-methyl-p-D-ribofuranosyl)-
- HN 4-hydrazino-1H-pyrimidin-2-one
B
HO. OH :
208 AN 20 9-(2’-C-methyl-p-D-ribofuranosyl)-
</N 2N purine-6-carboxamide
HO OH
209 ' HN 9-(2’-C-methyl-B-D-ribofuranosyl)-
' N~y 9H-purine-6-carbothioic acid amide
Ho_k37/<N \NJ
HO O -
210 Cl. 1-(2’-C-methyl-p-D-ribofuranosyl)-
y ‘ SN 4,6-dichloro-pyrrolo[3,2-c]pyridine
I
HO— o NT N
OHOH
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"N H 6-ani-nobenzi ni dazole a b 185 NH2:H 6-ani no- 8- (N - net hyl - hydr azi no) - 9-.
N NN-=- (O-Dribofuranosyl)-purine NNH 0 CH HO OH 186 r°

6- (3-D-ri bofuranosyl)-1, 3a,5, 6- tetraaza-as-indacene N §peMfpedigoH OH
188 0 7-(2'-C nethyl-(3-D-ribofuranosyl)- HN 3, 7-di hydro-pyrrol o[ 2, 3-
dlpyrinmdin-4-one NN 'OHd HO O 39 6 Decenber 2006 189 ~N

4-am no-5-((3-D-ribofuranosyl)-2 N _([1,.2 4ltriazolyl)-pyrimdin N N N
HO NH2 HO20H 190 | N 4- met¥l ami no- 5- (| 3=(®-Chmethyl-B-D-tibofuranosyl)-

ri bof uranosyl){2-([ 1, % iNazoI yl) - 4-amino-6-chloro-pyrrolo{3,2-
P clpyridine

OHOH

4la




N.pyrimdine NNHON H HO OH 200 ~ 4-nethylam no-5-((3-D NH

ri bof uranosyl)-2-(N -net hyl -

NN\ T/

am no-1H i m dazo[ 4, 5-c] pyri di ne

hydr azi no) - pyri m di ne

hydr azi no) - pyri mi di ne

HO H HO OH 201 NH2 1-(2'-Grethyl-(3-D-ribofusanosybd-RnsN N

HON

OH OH 203 NH o

7-(2' -Gret hyl - 3-D-ri bofuranosyl ) -4- H2N oxo-4, 7-di hydro-3H pyrrol o[ 2, 3- ~

4- ami no- 54 @12r &

d] pyri m di

NH d] pyri m.di ne-5-carhoxamdine HO ~o N.J HO CH 204 ﬂ
n-2-yl)-7-03-D NH2 ri péf@rarsethylBpyribefuemesd)- N
ne HOi\" N-cNINHO OH 40 6 De ceathino-00é0[3 204 pyredine
4- am no-5{(oxazol -2-y{)-i- ((j3-D N NH2 ri bof uranosyl)-pyrrolo[2,83- i N
d] pyri m diine HOW _ : .
OHOH
213 Cl 4-Chloro-7-fluoro-1-(2’-C-methyl-p-
N N D-ribofuranosyl)imidazo[4,5-
¢ | c[pyridine
HO— o NN
Ik
CHOH
214 NH, 4-Amino-7-fluoro-1-(2’-C-methyl--
D-ribofuranosyl)imidazo
[4,5-c]pyridine
215 4-amino-7-(2’-C-methyl-p-D-
ribofuranosyl)-SH-pyrrolo[3,2-
d]pyrimidine
216 4-Amino -1-(B-D-
ribofuranosyl)imidazo[4,5-
HO— o NTNF cIpyridine
OHOH
217 al 4-Chloro-7-fluoro-1-(p-D-
<,N | =N riboﬁ}ranosyl).imidaz_o[4,5-
HO— o N c]pyridine
F
OHOH
218 NH, 4-Amino-7-fluoro-1-(B-D-
N ribofuranosyl)imidazo[4,5-
¢ ] c]pyridine
HO N 2 ‘
O
F
OHOH
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_HO N NJ HO OH 206 4-cycl opropyl ani no-1-(2'

-G HN

N O HO CH 207

met hyl - (3-D-ri bofi uanosyl)-1H , N pyrim din-2-one HOn ~) I
NH2 1-(2'-C nethyl-(3-Dribofuranosyl)- 4 hydr azi no- | H pB’Pe@bl‘Ab@r gene \N
HO1,p, Nill O HO CH 208 H2N o 9-(2'-C nethyl -(3-D-ri botfuranosyl)- ~N N
purine- 6- car boxam de HON NJ HO OH 209 H2N
9-(2'-C- Th\/l-(? D-rlhnfllrannqvl\- ~N_i~1\N9H purine-6-carbhothioic acid
am de  HO [RIRU [HO OH 210 CAH4- (2" - C nel hyl “@ninor6-meth-Zhbdyi ) - N
4, 6-di chl gro-pyrrol o[ 3 ridi ne HO ( Gbofosmdsyl)-rgrrflebeiber p006 211
NH2 1-(2'H{C nethyl - [ bC)JGuranosyl )| 4- am no- élpghinidioe pyrrol o[ B, 2- N
c]pyriding HOB N Cl { N '
0
HO " on
: "oH _
220 NH, 4-amino-6-methyl-7-(2’-C-methyl-
p-D-ribofuranosyl)-pyrrolo[2,3-
J |pyrimidine
N
>
: “oH
221 _ 4-Amino-8-(B-D-ribofuranosyl)-7-
N7 NN S oxo-7,8-dihydro-pteridine-6-
M carboxylic acid amide
N7 TN o ,
[o]
HO "
“oH
222 NH, a 4-Amino-8-(2°-C-methyl-g-D-
: N TN ribofuranosyl)-7-oxo0-7,8-dihydro-
N, ‘ N pteridine-6-carboxylic acid amide
et
223 NH, O O 4-Amino-8-(B-D-ribofuranosyl)-5-
N/ NH, 0x0-5,8-dihydro-pyrido[2,3-
d]pyrimidine-6-carboxylic acid
/\O amide
224 NH, O O 4-Amino-8-(2°-C-methyl-B-D-
NF NH ribofuranosyl)-5-o0x0-5,8-dihydro-
Wl pyrido[2,3-d]pyrimidine-6-
NN Nl .
o carboxylic acid am1de
HO[@%’OH
: ‘o
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_41a 6 Decenber 2006 212 NH2 1-(2"-C-nethyl-(3-Dribofuranosyl) N

4- am no- pyrrol o[ 3, 2-c] pyri di ne

HO ON OHOH 213 d

4-Chloro-7-fluoro-1-(2'-Cnethyl-G3- N 41~ D-ri bof uranosg@ehgp’nﬁgg , B
cl]pyridine HO ON F OHOH 214 NH2 4-Am no-7-fluoro-1-(2'-Grnethyl-(3- <
41-- D-ribofuranosyl)imdazo HOO N [4,5-c]pyridine F OHOH 215 H NH2
4- am no-7-(2' - C-nmet hyl - [ 3-D A\ | " Nribof ||r.aan\/I \-.QI—L [01VA rol n[ 3. 2- Ho
d] pyri ni di| B85 0 > 216 NH2 4- A no- [L-4-81mno-8NBHp-ribofuranosyl)-5-
ri bof urangsyl ) i mi ~5 HoN c] pyri di pe @acH8alilyd@-pyrido[2,3-
4-Chl oro-7-f 1 ugro- - [3J0 <N 17N ri bof ur anosyl dJppriiadind 4, 5- Ho~N ~
c]pyriding F OHOH 218YNH2 4- Anino-7-fluoro-1-((3-D- NN '
ri bof uranosyl)im dazp[ 4,5- K c]pyridine
HO - "oH
“oH _
226 NH, © 4-Amino-8-(2°-C-methyl-B-D-
NZ : ribofuranosyl)-8H-pyrido[2,3-
< M d}pyrimidin-5-one
N N
o]
HO : z’OH
“oH
227 NH, . 4-Amino-8-(B-D-ribofuranosyl)-8H-
NZ ! Nl pteridin-7-one
k.\N‘ N 0]
o]
HO . “"OH
oH ‘
228 NH, 4-Amino-8-(B-D-ribofuranosyl)-8H-
NZ l N pyrido[2,3-d]pyrimidin-7-one
K\N N 8]
o]
HO . “oH
“oH
229 NH, 4-Amino-8-(8-D-ribofuranosyl)-2-
NP SN methylsulfanyl-8H-pyridof2,3-
s )\\N | N d]pyrimidin-7-one
8]
HO , “oH
“oH
230 NH, 8/ 4-Amino-8-(B-D-ribofuranosyl)-2-
NE NN NH, © | methylsulfanyl-7-0x0-7,8-dihydro-
~ /l%N I A . pteridine-6-carboxyliq acid amide
) _
HO ¢ ,‘,‘bH
" oH

This invention is also directed to pharmaceutical compositions

comprising'a pharmaceutically acceptable diluent and a therapeutically
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“HO-ON F OHOH 42 6 Decenber 2006 - 219 NH2 4-ami no-6-nethyl -7-((3-D -

ri bofuranosyl)-pyrrolo[2,3- j dlpyrimidine NN OHO,"OH OH 220 NH2
4-am no-6-net hyl -7-(2' -G et hyl - [3-D-ri bof uranosyl) - pyr g @etehBer200B
dlpyrimdine NHN OHOO OH 221 NHz O 4- Amino-8-([3-Dribofuranosyl)-7-
NC N\ NH2 oxo-7, 8-di hydro-pteridine-6- carboxylic acid amde NNO OHOH

OH 222 NH2 0,.4-Am no-8-(2' - Cnet hyl.-( 3- N~ N
i bofuranosfﬁ%gtwgﬁg)ng%ﬁwpﬂd%tF‘éﬂ"% %%J%gri]&ﬂli‘ér%’c?rd amide N NO

mixtures of one or more of such compounds.

In a second aspect of the invention, there is provided the use of a
5  composition as defined above, in the preparation of a medicament for the
treatment of hepatitis C virus in a mammal diagnosed with hepatitis C virus,

or at risk of developing hepatitis C virus.

In a third aspect of the invention, there is provided the use of any one
10 of the compounds as defined above, or a pharmaceutically acceptable salt
thereof; in the preparation of a medicament for the treatment of hepatitis C
virus in a mammal diagnosed with hepatitis C virus, or at risk of developing

hepatitis C virus.

15 Disclosed herein is a method for treating HCV in mammals which
methods comprise a’dniinistering to a mammal diagnosed with HCV or at risk
of developing HCV a pharmaceutical composition comprising a
~ pharmaceutically acceptable diluent and a therapeutically effective amount of
a compound of Formula Ia, Ib, Ic, II, ITA, III, or IV or mixtures of one or

20  more of such compounds.

In a fourth aspect of the invention, there is provided a process of
preparing 2°C and/or 3°C branched ribonucleosides of Formula Ia as defined
in the first aspect, comprising coupling an optionally protected sugar to a

.25 purine base.

In a fifth aspect of the invention, there is provided a process of
preparing 2°C and/or 3°C branched ribonucleosides of Formula 1a as defined
in the first aspect, comprising coupling an organometallic carbon nucleophile

30  with a ketone, said ketone having been produced by oxidizing an optionally

protected nucleoside.

43



O HO'OH 0OH 223 NHz O O 4-Ami no-8-(3-D-ribofuranosyl)-5- n NH
0Xx0- 5, 8-di hydro-pyrido[2,3- | d]pyrimdine-6-carboxylic acid N N am de HO
H SOH 224 NHz 0 0 4-Ami no-8-(2'-Cnethyl-3-D- N' | NH g pecember 2006
ri bofuranosyl)-5-o0x0-5, 8-di hydro- pyrido[2,3-d]pyrimdine-6- NNO
carboxylic acid amde HO'OH 'pH 43 6 Decenber 2006 225 NH2 O
4- Am no- 8- ((3-D-ri bofuranosyl)-5 N oxo-5, 8-di hydro-pyrido[2,3- | |
dpyrimdine NN O HO'"OH OH 226 NH2 0 4-Am no-8-(2'-Cnethyl-(3-D N' |
ri bofuranosyl) - [ . y&iLm-di n- ' OH 227 NH2
4- Ani no- 8- ([ 3- D%{%’Fth%gé‘u%ts él%li' 1}1_0%’&09, ﬁthylgbﬁvﬁfeag%omgo{ﬂ% 0t0_|

Formula Ia as defined in the first aspect, uses thereof, pharmaceutical

composition thereof, methods and uses involving said pharmaceutical
5  compositions and/or processes of preparing said compounds substantially as

herein described with reference to the examples herein.

An embodiment may be directed to a method for preparing the
compounds of formula III:

10
NR3R4

OHOH

I

" where R, R, R*, R*, W, X, Y and Z are as defined above which method comprises:’

(@  oxidizing a compound of formula IV

SRé&
N N/)\Y
wo
0]

R : R*

15

OH OH

 where R is selected from the group consisting of alkyl and aryl
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"N " pteridin-7-one NNN'O OHOH OH 228 NH2
4- Am no- 8- ((3-D-ri bofuranosyl )-8H N~ pyrido[2,3-d]pyrimdin-7-one NNO O
HO OH . OH 229 NH2 4- Ami no-8-([3-D-ribofuranosyl)-2- N~ | 5 December 2006
n'ethylsulfanyl-8H—pyrido[2,3- S,NNo dlpyrimdin-7-one 0O HOH OH 230 "H2
4- Am no- 8- ((3-D-ri bofuranosyl )-2- " NH2 net hyl sul fanyl - 7- oxo- 7, 8-di hydro- 1
pteridi ne-6-carboxylic acid amde NNOO HO""OH OH This invention is
al so directed to pharmaceutical conpositions conprising a pharmaceutically

accept abl e diluent ang.a tgﬁ&?ﬁﬁﬂ%‘*ﬁ%ﬁ%}%% ?JIB%F&'H%%P fglpeogn effective

anount ‘of a conpound For V or m xtures
of one or nore of sucfe)conmardsg tHervxidiseibmnthoasdecpaet it (1:9 i nvention,
there is pr %\Qvg %v%ht Qteleéjs?g st%gchmmetnc equivalent of HNR’R* under conditions
5  which result in formation of a compound of formula II
wherein R® and R* are independently selected from the group

consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl,

alkynyl and substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic, substituted heterocyclic and where R’ and R* are

10 joined to form, together with the nitrogen atom bond thereto, a heterocyclic

group.

DETAILED DESCRIPTION OF THE INVENTION

15
The invention is directed to compounds, compositions and methods

- for treating hepatitis C virus infections. However, prior to describing this

invention in detail, the following terms will first be defined:

20  Definitions
As used herein, "alkyl" refers to alkyl groups having from 1 to 10 carbon
atoms, preferably from 1 to 5 carbon atoms and more preferably 1 to 3 carbdn atoms.
This term is exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, »-
butyl, -butyl, n-pentyl and the like.
25
"Substituted alkyl" refers to an alkyl group having from 1 to 3, and preferably
1 to 2, substituents selected from the group consisting of alkoxy, substituted alkoxy,
acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aryl, substituted aryl,
aryloxy, substituted .aryloxy, cyano, halogen, hydroxyl, nitro, carboxyl, carboxyl
30  esters, cycIoalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl,

heterocyclic, and substituted heterocyclic.
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5 conposition as defined above, in the preparation of a nmedicanent for the

treatment of hepatitis Cvirus in a manmmal diagnosed wth hepatltls C
virus, or at risk of developing hepatitis Cvirus. In aGFg % ashRet of
the invention, there is provided the use of any one 10 or the conpounds as
defined above, or a pharmaceutically acceptable salt thereof, in the
preparation of a nedicanent for the treatnent of hepatitis C virus in a
manmal di agnosed with hepatitis C virus, or ri sk of devel opi ng

hepatitis C vir sy 2 Duagl 096C Nl SRS '-wat Rl Oh Sy [

manmal s whi ch npri’s ter|n d with

HCV or at rﬂnsthoxﬁfeﬂdﬁyet—pﬂjppgy,hﬁvpmppmmmw = baﬂoxy,eapbﬁuoky,onpmm| sing a
phar maceuti cal | y accept able diluent and a therapeutically effective anount

of a conpoiidhelkeornulia la, Ib, Ic, I, 1A 111, or IV or mixtures of
one or 20 nore of such compounds. In a fourth aspect of the invention,
there is provided a process of preparing 2'C and/or 3' C branched

ri bonucl eosi des 'Bubfitntet abkokg' méersltf tha gcbupi "sutishatdd alkyl-@Spect, conpri si ng
coupling an optionally protected sugar to a -25 purine base. In a fifth
aspect of the invention, there is provided a process of preparing 2'C

and/ or 3' C br ancheg|fieRAMSGhegvLEER- lo)E M0 2 sastideld aed.cio). Lhe fir st

aspect, conprising coupling an organonetalI'i c carbon nucl eophl €’30 with a

ketone, saitlkwoi-600)-habstigiadadisnh GO eyl 60N st Jpbe0)y
There 1€ prasl ABI S Tob R R R RS E e RSB Mol “Dspect.

uses t her edfeterpit91-CROR Kubsiathted GORRRSHILEW), kdieberiic-aenhans SLﬂiSdtuﬂaBS
i nvol ving sai d pharmaceutical 5 COHBOSItIOﬂS and/ or processes of preparing

sai d conpodﬁ@@o%){ﬁbstcéﬂh wherginatkyl,rupstitpied alkyl jalenylsubstiutsdallssigh to the
exanpl es hefigdi. Lk AIBeMIRI! o/ TRAIRE, SblRAbE dydiSuRylM BT bstiBlicPh§RAr | NG

the conmpounds
heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocychc are as

15 defined herein.

"Acylamino" refers to the group -C(O)NRR where each R is independently
- selected from the group consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl, cycloalkyl,
20 . substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, substituted
heterocyclic and where each R is joined to form together with the nitrogen atom a
heterocyclic or substituted heterocyclic ring wherein alkyl, substituted alkyl, alkenyl,
- substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted.cycloalkyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted

25  heterocyclic are as defined herein.

"Acyloxy" refers to the groups alkyl-C(O)O-, substituted alkyl-C(0)O-,
alkenyl-C(0)O-, substituted alkenyl-C(O)O-, alkynyl-C(0)O-, substituted alkynyl-
C(O)O-, aryl-C(0O)0-, substituted aryl-C(O)O-, cycloalkyl-C(O)O-, substituted

30  cycloalkyl-C(O)O-, heteroaryl-C{O)O-, substituted heteroaryl-C(O)O-, heterocyclic-
- C(©)0-, and substituted heterocyclic-C(O)O- wherein alkyl, substituted alkyl, -
alkenyl, sﬁbstituted alkenyl, alkynyl, substituted alkynyl, cycloelkyl, substituted
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10 NRBR4 N Z-<~1 NNi/ \Y WORR 0 OHOHIII where R R, R3, R4, W
X, Y and Z are as defined above which nmethod conprises: (a) oxidizing a
conmpound of forrmula IV 15 SRE N NNY WROR OH i's
selected fromthe group consisting of alkyl and aryl %gbgcﬁgfﬂﬁ er 2006
(b) oxidizing the thio group to a sul foxide or sulfone; and (c) contacting
t he oxidi zed conpound prepared in (b) above with at |east a stoichionetric
equi val ent @FlosiiRB Raylusitietituted aeilt hederearyk swbstictied keterioeryl,hetesoqygli¢ ard of a

- compound of rulia |l reLn R4 are independently selected from
the group sgé%}stﬁ%g%ﬁtgmgmﬁcy%?8%%Rgfnfn%al ’§ﬁm substituted al kyl, al kenyl,

substituted al kenyl, alkynyl and substituted al kynyl, aryl, substituted
aryl, heteroaryl, substituted_ heteroaryl, heterocyclic, substituted

h eterocyclic and Alkawt' efersiieqplikenyhgroup preferably having Trom 2 to 6 carbon atoms
5 and more preferably 2 to 4 carbon atoms and having at least 1 and preferably from

1-2 sites of alkeny] unsaturation.

"Substituted alkenyl" refers to alkenyl groups having from 1 to 3 substituents,
and preferably 1 to 2 substituents, selected from the group consisting of alkoxy,
10 substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
aryl, substituted aryl, aryloxy, substituted aryloxy, cyano, halogen, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted

heteroaryl, heterocyclic, and substituted heterocyclic.

15 "Alkynyl" refers to alkynyl group preferably having from 2 to 6 carbon atoms
and more preferably 2 to 3 carbon atoms and having at least 1 and preferably from 1-

2 sites of alkynyl unsaturation.

"Substituted alkynyl" refers to alkynyl groups having from 1 to 3 substituents,
20  and preferably 1 to 2 substituents, selected from the group consisting of alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
aryl, substituted aryl, aryloxy, substituted aryloxy, cyano, halogen, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloalkyl, substituted cycloalkyl, heteroaryl, substituted
heteroaryl, heterocyclic, and substituted heterocyclic.
25
“Amino” refers to the group -NH,.

“Substituted amino” refers to the group -NR'R” where R’ and R" are -
independently selected from the group consisting of hydrogen, alkyl, substituted
| 30  alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl, substituted aryl,"
cycloalkyl? substituted cycloalkyl, heteroaryl; substituted heteroaryl, heterocyclic,

~_substituted heterocyclic and where R’ and R” are joined, together with the nitro gen
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10 joined to form together with the .nitrogen atom bond thereto, a
heterocyclic group. DETAI LED DESCRI PTION OF THE I NVENTION 15 The
invention is directed to conpounds, conpositions and netBefs..af o4deat i ng
hepatitis C virus infections. However, prior to describing tRIS Tnvention
in detail, the following terns wll fi rst be defined: 20 Definitions As
used hereln "al kyl" refers to al kyl rogg_‘s having from1l to 10 carbon

atons, pref @?@mﬂ;ﬁrﬂ%ﬁfm %hger@a}’%mra%* tethleteropdiograpprapidgd that B' 3

carbon, Aoy S BNE LR BAAERUBF R HE Tty

" Subst it ut ednmblgydup is e(f)meu‘mesa'eﬁam'edltdx Yibremras lamyﬂuimmng WhenrR'knd & 3re and

preferably tg 2, substituents sel ected fr m t he si sting of
al koxy, b8k e Sis iﬁmmoa%wp 1S SEPPERPH ToTEEy P B Sl ﬁ@yla@uwst. t ut ed
am no, am noacyl, aryl, substituted aryl, ar yl oxy, substituted aryl oxy,

cyano, hal ogen, hydroxyl, nitro, capboxyl, carboxyl 30 esters, cycloal kyl,
substituted cycl 'dahiding refstsde gaoups withithe farmulae CHNRE)NRRY wherelt BF ocycl i c,

and vt O N S R BBn 5Re  SBR 0 1

n-pr 0I00Xy m‘b@utﬁfed@ﬂés&’ alIEbn?lJtsﬁHs}itutéd m&:@xmkﬁ@psﬁwmw alRyP8 HroXy and the
Ilke 5 "Substituted al koxy" refers to the group substltuted aIkI-
"Acyl " ref efubstitgtet geyl g%lp@ﬁcms@mtuted ayql«gﬁlk& @teroaryh @gbsw%hpt@nokm,- ( 0)

:: t;zz 0 o %e'ter&%”z@ Byc tﬁfgfl %é%%{l%hccir@\?lﬁrut{k%{m %ﬁl&@(‘ X %e} %Vlfﬁ‘le{j
aryl - C( O) the nhﬂ)rgem bcbumﬂ thery&totﬁ(f@)n a h&tetoey eIy yllbsﬁh@d-hetﬁu&;&hc [Heteesbryl

het er oaryl - g‘ﬁﬁr ocycl ic-C(Q.,-, and suybsti tut ed heter ocycl ic-C(O -
wherein al. I&TIS“ tigwed hetgroary! groupr | The team pmidiang, plse refers seirexpiee AN o) kyny!| |

substi t ut edsu%kiﬁ}‘é&ﬂfthé:ﬁbﬁhﬁﬁl kyl, substituted cycloal kyl, aryl, substitut ed
aryI , :
NR'

<

15 where R™ is an alkyl or substituted alkyl group as defined above and R™ and R’ are
. as defined above.

"Guanidino" refers to groups with the formula -NHC(=NR™)NR'R" where R’,
R" and R™ are as defined above for amidino.
20 - .
| "Aminoacyl" refers to the groups -NRC(O)alkyl, -NRC(O)substituted alkyl,
-NRC(O)cycloalkyl, -NRC(O)substituted cycloalkyl, -NRC(O)alkenyl, '
.-NRC(O)substituted alkenyl, -NRC(O)alkynyl, -NRC(O)substituted alkynyl,
-NRC(O)aryl, -NRC(O)substituted aryl, -NRC(O)heteroaryl, -NRC(O)substituted
25 heteroaryl, -NRC(O)heterocyclic, and -NRC(O)substituted heterocyclic where R is
| hydrogen or alkyl'and wherein alkyl, substituted alkyl, alkenyl, substituted alkenyi,
alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl,
_ heteroaryl, substituted heteroaryl, heterocyclic and substituted heterocyclic are as

defined herein.
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" heteroaryl, substituted heteroaryl heterocycllc and substituted
heterocycllc are as 15 defined hereln "Acyl am no" refers to the group
-C{O NRR where each R is independently selected fromthg fu.@MBecait Sting

of hydrogen, al kyl, substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, aryl, substltuted aryl, cycloal kyl, 20

substituted cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic,

substituted heterocyclic and where each Ris joined to formtogether with

L, LEogen, BLOMB Goher ARKEL nlho SR L E LaELAIOMSl & (418 her ol

al kyl, substitute Itute

substi t ut edléactdﬂgmydtoms hetingh l&mgle ringnslg, tphteyd) oyabbvipldoondensad ylhgs @ghstituted
aryl, heteroa ubstijt teraryl, heterocyclic and stfituted 25
et e ocyol | P! S Dt Sherar el Tl gl g+ TALFUT & fr9TeRE G otips

al kyl - C§O) Gronzstsasidné! 2 a-botlro QR QH4E)- Gl b HHOURY) psfefayeaw £d

al kenyl -C(O O, al kynyl -C(O O, substituted kynyl- C(OO, aryl-C(O O,
‘substi t ut ednalltl51¢P1®(I]®)@dn9¢’hﬁ'IYbal kyl -C(O) O, substituted 30

cycloal kyl -C(O O, heteroaryl-C(O O, substl tuted heteroaryl-C(O O,
heterocyclic- (OO, and substituted heterocyclic-C(OO wherein alkyl,

substituted al kyiSubstahieeaml’ refeth s a@ug@dps?dvhﬁﬁ)ﬁi‘e subktktfed lwithsfadga tli tb gt ed
al kynyl, cycloal kyl, substituted 47 Decenber 2006 cycl oal kyl , aryI

- substitut eoﬁuéﬁtweﬂtﬁ@flép@&?f?ﬁﬂy 149 B@P%ﬂﬂ‘@@a selected Hpi the B corsjeingefand
substi jyt eghljagcf@f g% @itg;? gi@;%uﬁ%ﬁ‘ﬁe@ alkyﬂgﬁ&%lsubgtﬁ{lt%ﬁs to alkenyl

group pref rbon atons nore preferably 2

to 4 car bonalladxynslkemd, shlhwttr@datkehyﬂaslkyﬂylamﬂstﬁm&:ﬂ@ﬂqdnw aﬁllhmj‘subbﬂﬁltai tes of
al kenyl unsat.urati.on. tut eg al_ken fers to al ken roups havi ng

“from1 to ﬂﬁ%ﬂlﬁ%ﬁ%@r ﬁF‘fB'ie @@fleP&V Xx, stiuted BeyloXyy & %ag@@b ect ed

fromthe gr ééﬂa.g[
acyl am no, Sgg%tg@g?y%&rﬁlﬁ%quﬂggﬁi ute <I';1m no, dyghn{? ﬁ%&ggw Qﬂl(yl sﬁ)\éimghegst ituted

~ar yIb aryl dhl}bﬁllksfh lﬂsomwhiseld;tlang(} ﬂnxtlgal;;ylcghmimtermylogmutuk:;dlcihmhzﬂefoaryrllx ro, I
Subst: T edtorgitasdr st Fistirdion Bikelnable s sl o ooycti o 15

"A kynyl " rtﬁlfoﬁétérowlm %@a&u?grmanafeafc%lamkyl Rasi Mol KAyt @u@stl@lﬁéd)on
atonms and nore prefera carbon atons and having at |east 1 and
pr ef er abl y Hetesoaryl, heterocychc substituted heterocyclic, heteroaryloxy, substituted

“heteroaryloxy, heterocyclyloxy, and substituted heterocyclyloxy.

20 "Aryloxy" refers to the group aryl-O- that includes, by way of example,
phenoxy, naphthoxy, and the like.

"Substituted aryloxy" refers to substituted aryl-O- groups.

25 "Aryloxyaryl" refers to the group -aryl-O-aryl.

"Substituted aryloxyaryl" refers to aryloxyaryl grbups substituted with
- from 1 to. 3 substituents on either or both aryl rings as defined above for substituted
aryl. '
30 |
E “Carboxyl” refers to ~COOH or salts therof.
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|
:

fromthg group C'Qg}léioag{eﬂg"g%feﬁw Eg&ﬁ’hlk&érféﬂlows

.2 sites of -al kynyl unsaturation. "Substituted al kynyl" refers to al kynyl

groups having from1l to 3 substituents, 20 and preferably 1 to 2
substituents, selected fromthe group consisting of al koypecembsSidosut ed
al koxy, acyl, acylam no, acyloxy, am no, substituted am no, am noacyl,
aryl, substituted aryl, aryloxy, substituted aryl oxy, cyano, hal ogen,
hydroxyl, nitro, carboxyl, carboxyl esters, cycloal kyl, substituted
cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic, and
substituted het e+ QGHGII esterPrafATkNBe SR O LIS QBRI itutepubst i t ut ed
am no" refers to the rofjg -rNeR' R’ %ﬁ:&?ep% éng)Rn&a’%gt mgepencfently
sel ect ed frdkyl Re(@Oauyl, awh<C(E)Orybsitute dryd gdwrreimblkyl, sutstitwsed dlkileatyBO
al kyl, al kenyd , . sybstituted enyl , .al kynyl, substituted al kynyl, aryl,
subst i t ut edarélr%}‘P?tﬂu@éaygﬁTWﬁeﬁgf%%?Flput ed cycl oal kyl , heteroaryl,
substitgted heteroaryl, heterocyclic, substituted heterocyclic and where
R and R' are joined, together with the nitrogen 48 6 Decenber 2006 bound
thereto to form &yetaalipdoreéars o eyelie albst groupeef frase drtod§carboyplens provi ded
that R a ' ar h, et hydr.ogen. en, R_ischydrage n " is alkyl,
the subst ;e Hdle BN TRRE R bF weh B ASHANLS Lyt ami o
Wien R andeyilopasps/l, agtloylityl, tchelopenpgl! ecliore and i 1keoup is soneti nes
referred to herein as dialkylamno. 5 "Am dino" refers to groups with the
formula -C(=NR'"*)NR R'" where R, R* and R'' are independently sel ected

it Lt al kenyl ,
substituted al ken n substitute n@q@&gﬁwlsggﬁh}gﬁo{n&t ed aryl,
cycl oal kyl , hasuipstingleivemiultiptd oalikyihgs dret fartharhavingst batt I antdgqaefentoby oaryl , 10
het er ocycl i g, bst.i tuted heterocyclic and where R and R' are joined,
t oget her w%ﬂnﬁﬁﬂélﬂﬁeﬂagﬁgﬁo 8@%@ lq{gf_«gﬁb‘n%“rﬁﬂ?% a heterocyclic,
substituted heterocyclic, heteroaryl or substituted heteroaryl group. The
termam dino also refers to reverse amdino structures of the fornmula: NR

\\N R 11) 15 whelSgbsiituted sydoalkylkghd trubstithted icycloalieryil kaefergtooancysloaliod i ned

- above ?gd R'' n

Or cyc oglkgnyl ag&?up, having from 1 to 5 substituents selected from the group
consisting of oxo (=0), thioxo (=S), alkoxy, substituted alkoxy, acyl, acylamino,
acyloxy, amino, substituted amino, aminoacyl, aryl, substituted aryl, aryloxy,
_substituted aryloxy, cyano, halogen, hydroxyl, nitro, carboxyl, carboxyl esters,
cycloalkyl, substituted cycloalkyl, heteroaryl, substituted heteroaryl, heterocyclic, and
20  substituted heterocyclic.

"Cycloalkoxy" refers to -O-cycloalkyl groups.

"Substituted cycloalkoxy" refers to -O-substituted cycloalkyl groups.
25 _
"Halo" or "halogen" refers to fluoro, chloro, bromo and iodo and preferably is

fluoro or chloro.

"Heteroaryl" refers to an aromatic group of from 1 to 15 carbon atoms,
30 - preferably from 1 to 10 carbon atoms, and 1 to 4 heteroatoms selected from the group
consisting of oxygen, nitrogen and sulfur within the ring. Such heteroaryl groups can .

have a single ring (e.g., pyridyl or furyl) or multiple condensed rings (e.g., indolizinyl
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.as defined -above. "Guanidino" refers to groups with the fornula-
-NHC(=NR'"')NR R' where R, R' and R'' are as defined above for am dino. 20

"Am noacyl " refers to the groups -NRC(O al kyl, -NRC(O) su j kyl ,
-NRC( O cycl oal kyl, -NRC(O) substituted cycl oal kyI - NRC( O)E%Iél?%lﬁ@ﬁdzo’ﬁﬁ
-NRC(O) substituted al kenyl, -NRC(O al kynyl, - NRC( O substituted al kynyl,

e B Torred e SR b i Tl Ghaage L =

" where Ris ig gen or al kyl and wherein al kyl, substituted alkyl,
al kenyl , substituted al kenyl, alkynyl, substi t ut ed al kynyl , cycloalkyl,
substituted cycloalkyl aryl, substituted aryl, heteroaryl, substituted

o oo A L P 1 B B B e LR o

carbocysl i cfrghaug %bitft@éﬁt@sdl&teﬂ‘k‘r&ﬂﬂ%n@tﬁJ?% dEvbaBudhtSddTHe foi N9 (e. 9.,
phenyl) or rrultlgde condensed rings (e.qg. napht hyl or anthryl) which

condensed rwl?g%tu Wdr nmay not be aronati c (e.g., 2 5 benzoxazol i none,

2H 1, 4- benzoxazi n-3(4H)-one-7-yl, and the like). Preferred aryls include

'phenyl and naphthyl. "Substituted aryl"™ refers to aryl groups which are
substituted w t "Heteroaryloxe" ffers ubthicigratpriCBhetanodryb aef Bubdityted to 2
substituents, selected fromthe group_ consisting of 10 hydroxy, acyl,

acyl ani no, %VPW{PXYEWWF to thg gEquby-(-Bipsupfadi hetesparylyy,  substi tut ed al koxy,

al kenylg substituted al kenyl, alkynyl, substituted al kynyl, am no,

- substituted am no, am noa.cyl , aryl, substi tuted aryl, a_ryl oxy, substituted
aryl oxy, cycl oal Eiﬁkgrpcycinjb)sthettcmeyblicyodfmaltdwxgturatfdrdnm;dmratedrgmmpyI esters,

ano, -t hi t hi oal.k btt t.hi oal kyl , .t bsti.t ut ed
Chioaryl | e Sres ik of BB el Mnghdidn 545 00 Sbn bR BRI Kyl
subst.i t ut edi foly ﬁ&é&@'aﬂﬁﬁskéélecteﬁfﬁd?ﬂﬁﬁeﬁ%r @dﬂsﬁtm Hﬂﬁ&bééht 8élfur or oxygen
St

t hi oheterocyclic, cycloal kyl, sub ut'ed cycl oa kyl? halo, nitro,

“het er oar y| , Within §hq ting whereineindbsrdryg sysemss ensywimare tharingsicanbedryl or
heterog Cl'ham§F Froaryloxy, substltuted heteroaryloxy, het er ocycl yl oxy,
and substitute éterocyclyloxy 20 "Aryl oxy" refers to the group aryl -
that. includes, by way of exanple,

"Substituted heterocyclic" refers to heterocycle groups that are substituted
~with from 1 to 3 of the same substituents as defined for substituted cycloalkyl.

20 Examples of heterocycles and heteroaryls include, but are not limited to,
azetidine, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,
indolizine, isoindole, indole, dihydroindole, indazole, purine, quinolizine,
isoquinoline, quinoline, phthalazine, naphthylpyridine, quinoxaline, quinazoline,
cinnoline, pteridine, carbazole, carboline, phenanthridine, acridine, phenanthroﬁne,

25  isothiazole, phenazine, isoxazole, phenoxazine, phenothiazine, imidazolidine,

' imidazbline, piperidine, piperazine, indoline, phthalimide, 1,2,3,4-tetrahydro-
isoquinoline, 4,5,6,7-tetrahydrobenzo[b]thiophene, thiazole, thiazolidine, thiophene,
benzo[b]thiophene, morpholinyl, thiomorpholinyl (also referred to as
thiamorpholinyl), piperidinyl, pyrrolidine, tetrahydrofuranyl, and the like.

30 '

"Heterocyclyioxy refers to the group -O-heterocyclic and "substituted

'heterocyclyloxy“ refers to the group -O-substituted heterocyclic.
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-phenoxy, naphthoxy, and the like. "Substituted aryl oxy" refers to
substituted aryl-O groups. 25 "Aryloxyaryl" refers to the group
-aryl-Oaryl. "Substituted aryloxyaryl" refers to aryl oxgy@etbm8EOrps
substituted with from1l to 3 substituents on either or both aryl rings as
defined above for substituted aryl. 30 "Carboxyl"™ refers to -COCH or salts.
therof. 50 6 Decenber 2006 "Carboxyl esters" refers to the groups
-C(0)0-al kyl, -C(0)0O-substituted al kyl, -C(O Garyl, and -C(O) O substituted

aryl wherein al kyfihos Ebs’trbfei%tt%% % s—@Pw)(OﬁBQﬁﬂgﬁl{ds#ﬁﬁt%d aryl are as
defined herein. 5" | oal kyl " refers to cyclic alk groups of from3 to

1]9 car boln a@ﬂf@)(@i&)ﬂﬂﬁ@)(ﬂfﬁg (&plosphatk) dndl @;’C(QHQ[{)OP((PEQH)QEFQNOH@' by vviay
(6] exa e cl opent , cycl ooct
and the | k@‘%@cﬂ*&%}f% SPER o phfs® Rlsthere kenyl gt oups. of from 4

to 10 carbon atons having single or multiple cyclic rings and further
having at least 1 and preferably from1 to 2 internal sites of ethylenic

(C=C) unsat ur at i amosphop#et rafers éeitheyesouns HAPN(ORN U s PR(ORMQAR) argeltval kenyl ™
refers to al kenyl group, having from1 to 5
substltuenftge%éﬁgglt%gg%fpﬁgm {eStg%(rg{)ﬁ) consi sting of oxo (=0), thioxo (=9),
-al koxy, substituted al koxy, acyl, acylam no, acyloxy, am no, substituted
am no, am noacyl , aryl, substitut egi_ﬁryl , aryloxy, substituted aryl oxy,
cyano, hal ogen, 3}]691 1S thfhe @50uPeaflhoxy| , carboxyl esters, cycloal kyl,
substi jgit ed cycl oal kyl, heteroaryl, substituted heteroaryl, heterocyclic,
and 20 substituted heterocycl iC. "Cycl oal koxy" refers to -0-cycl oal kyl
groups. "Substi t'Theslkycorsalkyithictthest arshibalkexd” sufest totthi grdup yR-hlkal. ky |
groups. 25 "Halo" or "halogen" refers to fluoro, chloro, bronmo and iodo
and preferably is fluoro or chloro.

"Substituted thioalkyl" or “substituted alkylthloether” or “substltuted

thioalkoxy™ refers to the group -S-substituted alkyl.
15 7
"Thiocycloalkyl" refers to the groups -S-cycloalkyl and "substituted
thiocycloalkyl" refers to the group -S-substituted cycloalkyl.

"Thioaryl" refers to the group -S-aryl and "substituted thioaryl" refers to the
20 group -S-substituted aryl.

"Thioheteroaryl" refers to the group -S-heteroaryl and "substituted:
- thioheteroaryl" refers to the group -S-substituted heteroaryl.

25 "Thioheterocyclic" refers to the group -S-heterocyclic and "substituted
thioheterocyclic" refers to the group -S-substituted heterocyclic.

The term “amino acid” refers to a-amino acids of the formula

H>NCH(R7)COOH where R’ is alkyl, substituted alkyl or aryl. Preferably, the

30 a-amino acid is one of the twenty naturally occurring L amino acids.
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"Heteroaryl" refers to .an'a_romati c group of from1l to 15 carbon -atons, 30
preferably from1l to 10 carbon atons, and 1 to 4 heteroatons selected from

the group consisting of oxygen, nitrogen and sul fur V‘“@lﬁbée%er Ay Such
het eroaryl groups can have a single ring (e.g., pyridyl or fury ? or

mul tiple condensed rings (e.g., indolizinyl 51 6 Decenber 2006 or
benzothienyl). Preferred heteroaryls include pyridyl, pyrrolyl, indolyl,

t hi ophenyl, and furyl. "Substituted heteroaryl" refers to heteroaryl

roups that areflﬁ!ebt'é it b e . j. ected from
tg he g ane group o suﬁgt %ﬁ%ﬁégeﬁ‘eﬁe%o@@% Satc?%%‘sdt%lblp %g@g@%ﬁmﬁo
" Het er oar yl 2ksatchragide wgité. oThd pangicalapsacChariicamdta eydployed atesndistititalt ed ‘
het er oar yl oxy,". er e UR+r.0-substi t u teroaryl .. 10
"Het er ocgcl ﬁe(&ﬁ %élﬁ&%e@e&%&%ﬁa%{p?‘?’g lel}agurgganél i gﬁlﬁgﬁpgrdv%lrv eijéé%l{’lﬁor%’t ed group
having & sigaldotose] Nepcotylgiudasampine, domaeigdattosamgss, facosen sdalicoacid) andtion at ons

d f 1 . t 1Sl f

and Lrom ke th kA0 kRt IEEHARLLIBI P BhokRCTAfE Lakkig: ©

ni trogen, sulfur of ring wherern, 1nfused ring systens,

one or nor ehereid apg Hyfbeis dn fase exoppt for ﬂmswﬂ@a&uyﬂs Lfgunst i t ut ed

het erocyclic" refers to heterocycle groups that are substituted wth from
1to 3 of the s substituents as defined for substituted cycloal kyl. 20

" Exanpl es of het :ﬁg’c Bl e diPkh s BB a8 Tsergpized ftorm defmedpfpr eé?'@P]ﬁogyl imted to,

- azeti dipe, Ipahniipes, Bibtheddzn), 4 970yAtpageel 890t lsedli witich Ryimaedipbatedheréif di ne,

pyri dazi ne,, 1indolizine, Zs?indole, I ndol e, di hydroi ndol e, indazol e,

puri ne, quit?‘yoll'e?eff’ ,mlﬁssec'}h{ﬁ Yol i ne, quinoline, phthal azi ne,

napht hyl pyri di ne, qui noxal i ne, quinazoline, cinnoline, pteridine,
carbazol.e, carbaqline, phenanthridine, acridine, phenanthroline, 25
Tt azol e phoredfin PRLaRAGroto Fikunos o) prigiing ASAS R pectom

im dazol i diggut 2 iocHbdaZal o aPidAits GirBRrabB} REMABLIE tol MBERY 10N Bror@t hal i ni de,
1, 2,3, 4-tetrahydro- isoquinoline, 4,5, 6, 7-tetrahydrobenzo[b]thi ophene,

t hi azol®, tmelawbly @emaboetd ophewtsS. benzo[ b] t hi ophene, nor phol i nyl,
t hi onor pholinyl (also referred to as thianorpholinyl), piperidinyl,
pyrrolidine, tetrahydrofuranyl, and the |ike. 30

The term “stablilized phosphate prodrug” refers to mono-, di- and
tri-phosphate groups having one or more of the hydroxyl groups pendent
 thereto converted to an alkoxy, a substituted alkoxy group, an aryloxy or a

20 substituted aryloxy group.

"Pharmaceutically acceptable salt" refers to pharmaceutically
acceptable salts of a compound, which salts are derived from a variety of
organic and inorganic counter ions well known in the art and include, by

25 way of example only, sodium, potassium, calcium, magnesium, ammonium,
| tetraalkylammonium, and the like; and when the molecule contains a basic
- functionality, salts of organic or inorganic acids, such as hydrochloride,

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

30 Itisunderstood that in all substituted groups defined above,
| polymers arrived at by defining substituents with further substituents to
‘themselves (e.g., substituted aryl having a substituted aryl group as a
substituent which is itself substituted with a substituted aryl group, etc.) are
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. "Het erocycl yl oxy" refers to the group -0-heterocyclic and "substituted

het erocycl yl oxy" refers to the group -0-substituted heterocyclic. 52 6
Decenber 2006 "Phosphate" refers to the groups -OP(O (G2

(monophosphat e), OP(O) (CH) OP(O) (OH) 2 (di phosphat ) and cember 2006
-OP(O(OHOP(O (OHOP(O (OH)2  (triphosphate) or salts thereof including
partial salts thereof. 5 "Phosphonate" refers to the groups -OP(OR)(OH) or
- OP( OR) ( OR) ng¥rintgpdaddfor inglusioperers | nduplycisss theamaximun iyper &bt . " Thi ol

refers tot ~SH rrht qal ’ " | q%h? Y]y

"t hi oal koxy™ Pg@%ﬁg” T g IP ﬁhééegr%h}gisf)[ Séﬂ?ﬁ %Ch'pgh}t%{blk?%?e ! %nlségl kyl" or
"substi t ut ecbnairkiyied by o &itrtiation that, fendxatnpley bwlatititdd ol goups'areef ers to the
group -S-supstituted al kyl. 15 "Thiocycloal kyl" refers to the groups
-S-cycl oal k te&ﬁﬂ*‘ﬂﬁﬁ@f%ﬂi"é@““ﬁ‘ﬂ#@%‘é’b&‘ ’?ﬁ}\“ed ers to the group
-S-subsgituted cycloal kyl. "Thioaryl" refers to the group -S-aryl and

“substituted thioaryl" refers to the 20 group -S-substituted aryl.
" Thi ohet er oar y| "Singfagysit isocundkestopd dhas theSshowe detiaitighs aadot'igighded t ut ed

thioheteroaryl " refers to,the, qroup -S-substitute et.eroaryl . 25

Thi ohe er dgyhsipd€inispisSnles S i raeig 1 ke o] M RLEIRE L Lbac ¢ ut ed

t hi ohet er ocy glid1o 'oré6@fs@r 8 hiv@roxREae G ha & icorh@gvibgter ocyclic. The term
"am no acid" ref egrrslq{o a- Zm‘ ng gérgi%g]@of t he ornul?dyHZNCH( R7) COOH where R7

i's al kyl, sunssturationkdSughiigaperspissibly substipgionrpaeras arerell pwitani no acid is
one of ;fhe ally occurring L am no acids. 53 6 Decenber 2006
The terI?n " c%%\glgﬂé%?g%g{' refers to oligosaccharides conprising from2 to 20
saccharide units. The particul ar saccharide units enpl oyed are not critical

and include, by way of ex | e, all natural and synthetic derivatives of
gl ucose Genelal Sv¥1theﬁc Met s y

The compounds of this invention may be prepared by various methods known
in the art of organic chemistry in general and nucleoside and nucléotide analogue
15 synthesis in particular. The starting materials for the syntheses are either readily
available from commercial sources or are known or may be prepared by techniques
known in the art. General reviews of the preparation of nucleoside and nucleotide

~ analogues are included in the following:

20  Michelson AM. “The Chemistry of Nucleosides and Nucleotides,” Academic Press,
New York, 1963.

Goodman L. “Basic Principles in Nucleic Acid Chemistry,” Academic Press, New
York, 1974, vol. 1, Ch. 2. '

25 _

: “Synthetic Procedures in Nucleic Acid Chemistry,” Eds. Zorbach W. & Tipson R.,
Wiley, New York, 1973, vol. 1 & 2.

30 - The synthesis of carbocyclic nucleosides has been reviewed by Agrofoglio et

al. (Tetrahedron, 1994, 50, 10611).
The compounds of the present invention may be prepared using methods

outlined in U.S. Provisional Application Serial Number 60/378,624, incorporated

35  herein by referenence in its entirety.
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5 gal act ose,. N-acetyl‘gllucosam ne, N acetyl gal actosam ne, fucose, sialic
acid, and the like. In addition to being in their pyranose form al
saccharide units described herein are in their D form esganibar 280 0Se
which is inits L form The term"lipid' is an art recogni zed term defi ned,
for exanple, by 10 Lehninger, Biochem stry, 1970, at pages 189 et seq.
mhich is incorporated herein by reference inits entirety. The term
"peptide" refers to polynmers of a-am no acids conprising from about 2 to
-about 20 ami no aphdlstkhfd Zgﬁe% av@iﬂ@ﬁ@fo@b&ﬁthésﬁm RBpelinds dfehidBehtiddincRBES 15
preferably f rom about t o about The term “stablilized phosphate
prodrug" refers to nono-, di- and tri-phosphate groups having one or nore

of the hydr gxyle,gr,pd h&%&%tc-swl%ﬁg&ﬁu&%%g@v sted to an alkoxy, a
substitute *subst it ut ed aryl oxy group.

"Pharnaﬁeutlcally acceptable salt" refers to pharmaceutically acceptable
salts of a ountli_]6 which_salts are derived froma variety of organic and
i nor gani c thabomidleogidenpt the fellawing stragieresincl ude, by 25 way of
exanpl e only, sodlun1 pot assi um cal cium nagnesi um anmoni um
tetraal kyl ammoni um and the |ike; and when the nol ecul e contains a basic
functionality, sal ts ofRorganic or inorganic geids, such as hydrochl oride,
hydr obr om de, Y_té\?te nesyl ate, acetate, naleat oxal ate and the |ike.

30 It is unders at>§n all substituted defined above, polyners
arrived at by d su stltuents with fu substituents to

t hensel ves ) NibstNT ut¥d aryl havi ng tituted aryl group as a

ils itself substitut&Owth
nber 2006 not intende ©
cases, the maxi er of such substituyent
that each of thg apove definitions is con
for exanple, sulstQHuted aryl groups are @y
aryl -(substituted aryl)-substituted aryl. 5
~that the above defjgnitions are not intended p

uft hel
N

substituted aryl group,

i nclusion herein. In such
Rs three. That is to say
ined by a limtation that,
ed to -substituted
imlarly, it is understood

substi t uent
etc.) are 54 6

10 where R, R%, W, X, Y and Z are as defined above, can be prepared by one of the

following general methods.

1 Convergent approach: Glycosylation of Nucleobase with Appropriately
Modified Sugar |

15

The key starting material of this process is an appropriately substituted sugar

with 2°-OH and 2°-H with the appropriate leaving group, for example an acyl gfoup
or a chloro, bromo, fluoro or iodo. The sugar can be purchased or can be prepared by
any known means including standard epimerization, substitution, oxidation and

20 reduction techniques. For example, commercially available 1,3,5- tri-O-benzoyl-a-
D-ribofuranose (Pfanstiel Laboratories, Inc.) can be used. The substituted sugar can
then be oxidized with the appropriate oxidizing agent in a compatible solvent at a
suitable temperature to yield the 2°-modified sugar. Possible oxidizing agents are, for
example, Dess-Martin periodine reagent, Ac;O+ DCC in DMSO, Swern oxidation

_25 (DMSO, oXalyl chloride, triethylamine), Jones reagent (a mixture of chromic acid and
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-to include inpermssi-ble substitution patterns (e.g., nethyl substituted
with 5 fluoro groups or a hydroxyl group alpha to ethenylic or acetylenic
unsaturation). Such inpernissible substitution patterns @pacaibér Jonewn to
10 the skilled artisan. General Synthetic Methods The conpounds of this

I nvention may be prepared by various nethods known in the art of organic
chem stry in general and nucl eoside and nucl eotide anal ogue 15 synthesis in
par ti cul ar . sufygicaeigh.1Gollinsypreagsni (dipyiting GE(VA) ortife Sosoyas eeagether readily
avail abl e f QBRG] CES: O . r . by
“techni ques (pgﬁg@n | nmt% t%hﬁo?'?#é) e@guﬁ{(g\(}]{frg@smbg&? ﬁgo%ﬁér?'gaﬁgfrpg’?a? %ﬁglof

nucl eosi de” pardhangmmateoMndB, rutdheaiung teexalecphase trardéid chnalystsesutlohd cwbmiy: 20

M chel son A "The Chenistry of Nucl eosid an( .Nuglj otides," Academ c
Press, New' P&Perﬁ%@m@%@/ﬂﬁdﬂ“ A IRNTED %ﬁ.m e 2531‘%819“8% Aci d

Chem st gy, " mé%@ﬁlgj GBS SCANNYOCY 6 Ko A® &BppeY Shromit Qi)gel_zroxiaé Rapyyt heti c

Procedures in"Nucleic Acid Chem stry, " Eds. ZorbacheW . I pson R°,  Wley,
New Yor k, 19@¢kel, padladium getate, Meeimia-Rondotfedérieyatagenr (abuyiohing-bwtaxtidosi des has

been revi ewed, b r.of ogl i al . (.Tetr.ahedron, 1994, 50, 10611). The
conpounds o‘f’ﬂ]flﬁ%(’t %é‘ggoﬁ‘gi Mﬁ?{qrgﬁsu Bi8eor epar ed usi ng nethods  outl i ned
in U S Provisional Application Serial Nunmber 60/378,624, incorporated 35

herein by referenence in its entirety. 55 6 Decenber 2006  The strategies
avail abl e for sywreuiagef an oxcaperpeiabis carbopmuelepphilentuchgs piirignge A General

T R e R
. ketone with the appropriate non-protic solvent at a suitable temperature, yields the 2’-
alkylated sugar. For example, R'MgBr/TiCly or RlMgBr/CeCh can be used as
described in Wolfe et al. 1997. J. Org. Chem. 62: 1754-1759. The alkylated sugar can
be optionally‘protected with a suitable protecting group, preferably with an acyl,
15  substituted alkyl or silyl group, by methods well known to those skilled in the art, as
taught by Greene e¢ al. Protective Groups in Organic Synthesis, John Wiley and

Sons, Second Editi.on, 1991.

The optionally protected sugar can then be coupled to the purine or
20  pyrimidine base by methods well known to those skilled in the art, as tanght by
Townsend Chemistry of Nucleosides and Nucleotides, Plenum Press, 1994. For
example, an acylated sugar can be coupled to a silylated base with a Lewis acid, such
_ as tin tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the appropriate
solvent at a suitable temperature. Alternatively, a halo-sugar can bé coupled to a

25  silylated base with the presence of trimethylsilyltriflate.

Scheme 1 below describes the alternative synthesis of a protected sugar that is
useful for coupling to bases where the connection to the base is on a carbon atom
instead of a nitrogen atom.

30 '
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NYNON WW OORLR, OHOHOHOH la Ib 10 where R, R2, W X, Y.and .
Z are as defined above, can be prepared by one of the follow ng general

nmet hods. 1. Convergent approach: dycosyl ation of Nucl eohaseembédr006
Appropriately Mdified Sugar 15 The key starting material of this process
is an appropriately substituted sugar wth 2'-OH and 2'-Hwth the :
appropriate | eaving group, for exanple an acyl grou or a chloro, brono,
fluoro or iodo. The sigasmedn Adsrtive RuswdyathesiaandEoppli®ar ed by any known
means i ncl udi ng standard epinerization, substitution, oxidation and 20
reduction techni quagp—For exanpPren comerci Bt avai l able 1, 3, 5-

“tri-Obenzoyl-a- D-ri jr ranose ( pstiel Labo ories, Inc.) can be
used. The substituted syg@r eam—the oxi-di»ze % propriate
8l
o)

oxi di zing agent in a @® i ble | van Efal a pSuifapble temperature to yield
the 2'-nodified sugar. Possible oxidizi nig

—

agents are, for exanple,
Dess-Martin periodi ne raagent, Ac20+bBDCC i n DMSO,¢ Swem oxi dati on 25 ( DMSO,
oxal yl chloride, triethylamne), Jones reagent (a m xture of{chromc acid
and 56 6 Decenber, 2006 sulfuric acid), Collins's reagent (dipyridine

Cr (V1) oxide, Cor ey'_éojeavgent (pBhdi ni gm chl or ofhrymate), pyridi ni um
f

dichromate, acid dichr e, potassPu per manganat €, 2, rut heni um ‘
tetroxide, phase transfled xatehysts sucfi"&s=chronic ( Br per manganat e
supported on a pol yrer .o GLZ2rpyri dine, :HZOP- amoni ugy, 5 groyybdat e,

NaBr O2- CAN, NaOCl in HOAc, copper P8t e, copper oxide, Raney nickel,

pal | adi um acetate, Meerw n- Pondorf-Verl ey reagent (alunj.numt-butoxide

wi th anot her ketone) and N-bronosuccinifide. Coupling an organonetal lic
carbon nucl eophile, such as a Gignard
5 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. Protection of the hydroxyl groups to form sugar b is described in Wiity,
D.R., etal, Tet. Lett,, 1990, 31, page 4787. Sugar ¢ and d are prepared using the
method of Ning, J. et al., Carbohydr. Res., 2001, 330, page 165, and methods

10 described herein. R, in Sugar e can be hydrogen, alkyl, substituted alkyl, alkenyl,

- ' substituted alkenyl, alkynyl, and substituted alkynyl. Particularly preferred R groups
are methyl, trifluoromethyl, alkenyl and alkynyl. Sugar e is prepared by using a
modification of the Grignard reaction withn RMgBr or other appropriate '
organometallic as described herein (with no Titanium/cerium needed). Finally.the

15  halogenated sugar used in the Subsequént coupling reaction is prepared using the
same protection method as used in to make sugar b above. The halogehatio_n is

described in Seela.'”
Subsequently, any of the described nucleosides can be deprotected by
20  methods well known to those skilled in the art, as taught by Greene et al. Protective
' Groups in Organic Synthesis, Jon Wiley and Sons, Second Edition, 1991.
~ In a particular embodiment, the 2’-C-branched ribonﬁcleos_ide is desired.

25 2 Linear Approach: Modification of a pre-formed nucleoside

58



.10 reagent; an organolithium [ithium dialkylcopper or R1-Si Me3-in TBAF
with the ketone with the appropriate non-protic solvent at a suitable

tenperature, yields the 2'- alkylated sugar. For exanpl egpB:.MyBE/sbog! 4 or
R MgBr/ CeCl3 can be used as described in Wlfe et al. 1997. J. Og. Chem

62: 1754-1759. The al kyl ated sugar can be optionally protected with a

suitabl e protecting group, preferably with an acyl, 15 substituted al kyl or
silyl group, by %glfﬁy(ﬁa ma@ﬁaw%rﬂbs PIOSESS 153 afpeepriately pubstifed a5  t aught

by G eene : o bl ' 3 j {l ey and
Sons, Secoﬁ%ucgég |Sltd Fgﬁ{hea%g%ﬁ a‘%\lg Jg%t :Tg(ra\g‘ ?%ﬁ%o%@%@g@ﬁﬁgﬁ’??%}\% hen be

coupl ed t o prhparpdiby aey krovaOmpansiindlading steedved bgupliag hexdisiqued. | THenown t o t hose

skilled in the art, t qught b ownsend em stry of Nucl eosi.des and

Ncl eot | dastHReSHE FpPe QIR ByIotgelE W SHaPL PR e FRPRIPSIGEY can be

coupl edst 0 it hdyt] subeduiedafkyNbi éily@ﬁieﬁp&,%yaﬁétﬂmds%@fknﬁﬁl foitRose@kiliag il or i de,
sily

titaniumtetrachloride or trinethy /Itriflate in the appropriate
sol vent at - the 8ii asdpaht by fseangetele Projecéveardupe inOrganfcahwiiesigalohgan be

coupled to @: ' ated . Wi t he presence of trinmethylsilyltriflate.
11\%;581% éé’Asbggcoglﬁé%%iﬁr i) t169

Scheme 1 bel' o escribes alTernati ve synthesis of a protected sugar
that is wuseful for coupling to bases where the connection to the base is
on a carbon atom_ instead of a nitrogen atom 30 57 6 Decenber 2006 Schene

17 Alternative StRgAPPIpReisbspiotested negleptidaeporberhs oxidizedritbtho o - Phvo Oh
Ph~O O a éﬁpﬂ)prigﬁ O'X\Idiﬁnglﬁ'géntlﬁl P Borh]\ryatﬁ;l@éol%n@aﬁ%uﬂ%ﬁi‘é%rﬁb@&uﬁ&o}Ql&.H PhvO 0
' the 2’-modified sugar. Possible oxidizing agents are, for example, f)ess—Martin ‘
periodine reagent, Ac,O+ DCC in DMSO, Swern 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 chiorochromate),
15 pyridinium dichromate, 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, NaOCl in |
-HOACc, copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-
Pondorf-Verley reagent (aluminum ¢-butoxide with another ketone) and N-
20  bromosuccinimide. Coupling of an organometallic carbon nucleophile, such as a
Grignard reagent, an organolithium, lithium dialkylcopper or R'!-SiMe; in TBAF with
the ketone with the appropriate non-protic solveﬁt at a suitable temperature, yields the

appropriate substituted nucleoside.

25 - 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 Edition, 1991.

Ina parﬁcular embodiment, the 2’-C-branched ribonucleoside is desired.

© 30 In another embodiment of the invention, the L-enantiomers are desired. Therefore,

the L-enantiomers can be corresponding to the compounds of the invention can be
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.f e d 5 Formation of -sugar a in Schenme 1, above, is . acconplished as
described by Mandal, S.B., et al., Synth. Commun., 1993, 9, page 1239,
starting fromcomercial D-ribose. Protection of t he hy gl iR L&Y s to
formsugar b is described in Wtty, D.R, et al., Tet. Lett., 1990, 31,
page 4787. Sugar ¢ and d are prepared using the nmethod of Ning, J. et al.,
Car bohydr. Res. 2001 330, e 165, and nethods 10 described herein. R
in Sugar e praparBd followinghe salaP peoing peneral pratkpds) heginning wehihe,  substi t ut ed
al kenyl, al kyny |k eferred R groups
are nethyl, tr|¢?ﬁ%§%%e %ﬁ%th (%H%HJxﬁﬁhMFggﬁgt&“ggé%%&%?ls prepared by
using a noRi Genafalﬁimtbésmtdfé @-Bomehdl Nededsidea wi t hn RMgBr or ot her -
appropriate organonetallic as described herein (with no Titanium cerium

. needed). Finally the 15 hal ogenated sugar used in the subsequent coupling
reactiop isyprepai@dd webMeiddiRies SOHE fRIRNA %gir@ﬂurezet hod as used in to make
sugar b above. The hal ogenation is described in Seela.'7 Subsequently, any
of the described nucl eosi des can be deprotected by 20 net hods well known to
those skilled in the ard, as taught by Geene et al. Protective Goups in
Organi ¢ Synthesis, Jon Wley and Sons, Secon@Edition, 1991. In a
particul ar enbodi 2' - C-branched rib nucxe03|de is desired. 25 2.
Li near' Approachz di ion of a pre forigd [ucleoside 58 6 Decenber 2006
‘The key starting na; vor this processl\s n appropriately substituted
nucl eosi de wici-h a 2' - and 2'-H. ThQNB eodi de can be purchased or can be
prepared by any wn nmeans including stdndard coupling techniques. The
nucl eosi de ca | uitabl e protecting groups,
preferably 5 w silyl groups, by methods well
known to those 3ik%ied in the art, as ta ﬁ b by Greene et al. Protective
G oups in Oganic Synthesis, John W]ley Sons, Second Edition, 1991.
The appropriately protected nucl eoside can jhen be oxidized with the 10

- appropriate OX|d|2|ng agent in a conpatible solvent at a suitable
tenperature to yield the 2'-nodified sugar. Possible oxidizing agents are,

I))(Z: d:i( ?gﬁ & (ﬁyg%ﬁs Bw&/a‘fi’;#(ngrﬁggz %g Seﬁn%ﬁ%gove can e prepared lby one of the Swer n

10 following general methods.

acyl, substituted alk

' 1. Convergent approach: Glycosylation of the nucleobase with an appropriately
modified sugar

15 The starting material for this process is an appropriately substituted sugar with
a 3’-OH and 3’-H, with the appropriate leaving group, for example an acyl group,
methoxy group or a chloro, bromo, fluoro, iodo. The sugar can be purchased or can
be prepared by any known means including standard epimerization, substitution,
oxidation and reduction techniques. The substituted sugar can then be purchased or

20  can be prepared by any known means including standard epimerization, substitution,
oxidation and reduction techniques. The substituted sugar can then be oxidized with
the appropriate oxidizing agent in a compatible solvent at a suitable temperature to
yield the 3’-modified sugar. Possible oxidizing agents are, for example, Dess-Martin .
periodine reagent, Jones reagent (a mixture of chromic acid -and sulfuric acid),

25  Collins’s reagent (dipyridine Cr(VI) oxide, Corey’s reagent (pyridinium
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. triethyl am ne), Jones reagent (a mxture of chromc acid and sulfuric

acid), Collins's reagent (dipyridine C(VI) oxide, Corey's reagent
(pyridinium chl orochromate), 15 pyridinium di chronate, a@b@c&h?@ﬂ)@@t e,

pot assi um per manganat e, M2 rut henium tetroxide, phase transfter catalysts
such as chromi c acid or pernanganate supported on a polynmer, Cl2-pyridine, .
H202- anmoni um nol ybdat e, NaBr O2- CAN, NaOCl in copper chromte,

copper oxi dalorpglisampate), @R{@ﬂlmtﬁaﬂ}cammﬁw,e@@@tcaﬂgomwepwwumawgw&| ey

Lfg%ﬁgbcg?'n%i%b” (Eérgl&H{ t%!)ﬂﬁ W4y t%@?e?@ﬁt?%ﬁt% G as2 gﬂmll\fc 20id or

an organone I'c carbon nuc eophil e, such as
a Gignar Q)elnﬁa:@nate sappomuegan(alpolymmncu -pyridinenHd Oadakyd omiyop @xolybdate] - Si Me3 i n

{omer at ur VSR NEDCL b RS BRt pier e apernde benticnasg, © =171 ©

Subsequent Iyanagilg d&lﬁ'ﬁ{ee%egﬁn%ﬁdgﬁ' @E&?&&%ﬁ%lﬁﬁnﬂﬁ&%ﬂﬁud@dﬁth known to
those skilled in the art, as taught eene et al. Protective Goups in

Organi ¢ Sy&npﬂ@skﬁvnﬁ)@hdumrbm}bsmml , Second Edition, 1991. In a
particul ar enbodi nent, the 2'-C-branched ribonucl eoside is desired. 30 In
~-anot her enbodi nent of the invention, the L-enantioners are desired.

Therefore, the TiefRandlin@HERE ofg’ﬂﬂob@taﬂﬁfdaﬂ&ﬂﬁ@leﬁ?hﬂ@sﬁdh&as%@ﬁﬂ@@ﬁﬁﬁs of the
i nvention can be 59 6 Decenber 2006 prepared foll ow ng'Ft he sane foregoing

general metaest abetganelithiymwilithiuerdalkylcepres onBi Hlyles s TBAF vofh Bigc eosi de
Nl oot dedisa e bR B E b protieRul iR iRl vidgs e e
R2  N.N / XC-bidnbhed\s¥gs. \WOr xjmplle\FMNBOTI®, Br Rﬂgmeﬂlﬂ:ﬂrﬂtm usbdas
described in Wolfe et al. 1997.-J. Org. Chem. 62: 1754-1759. The 3’-C-branched
sugar can be optionally protected with a suitable protecting group, preferably with an
acyl or silyl group, by methods well known to those skilled in the .art, as taught by
15 Greene et al. Protective Groups in Organic Synthesis, John Wiley and Sons, Second

Edition, 1991.

| The optionally protected sugar can then be coupled to the base by methods
well known‘to those skilled in the art, as taught by Townsend Chemistry of
20  Nucleosides and Nucleotides, Plenum Press, 1994, For example, an acylated sugar
can be coupled to a silylated base with a Lewis acid, such as tin tetrachloride,
titanium tetrachloride or trimethylsiltyltriflate in the appropriate solvent at a suitable
temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the

presence of trimethylsilyltriflate.

25
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 Edition, 1991.
30 ~ Inaparticular embodiment, the 3°-C-branched ribonucleoside is desired.

Alternatively, deoxyribonucleoside is desired. To obtain these nucleosides, the

formed ribonucleoside can optionally be protected by methods well known to those
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~where R, R2, W X, Y-and Z are as defined above, can be prepared by one of
the 10 follow ng general nethods. 1. Convergent approach: dycosyl ation of
t he nucl eobase with an appropriately nodified sugar 15 ghRcs8indet 2008
material for this process is an appropriately substituted sugar with a
3'-OH and 3'-H, with the appropr| ate | eaving group, for exanple an acyl

group, 0 ou | or.0 bro fluoro, iodo. The sugar can be
pur chased o‘g‘lﬁ%‘dg %%ffb b re&ﬁw oo RERR STPHeS HArRGIIS SHIETY
epi meri zati Riin Wﬂaﬁﬁddts&'s Hbcon®EHHBH! U124 h&fHe b oM LA YeaWaE withhe

~substituted sugar ‘can then be purchased or 20 can be prepared by any known
means i ncl u@lsmtgbbtrachwa‘rghgpn reptionally,éhe 2'shyslsoiy van bmactiveteld dafactiatand -
reducti on teeé ni ﬁues IS‘ #s[aﬂbst uted sugar can then be oxidized with the
appr opri at € oI di zi%é’laa BAECPR LU Hhat i bl e sol vent at a suitable

tenperasure to yield the 3 -nodified sugar. Possible oxidizing agents are,

for exanmple, Dess-Martin periodine reagent, Jones reagent (a mxture of
chromic acidl @ﬁﬁm’s‘iﬂpmﬁqhe Medifiyatiopf aavefareied nuelaede  (di pyridine Or (V)
oxi de, Corey's r e | hr omat e)
pyri di ni um di chroma am%‘lng{eﬁht#%}rrg?%prgc gssmag)%m %%%gﬁgu%{%@%%

rut heni um tmtcteoxiiddw,lthmrms&HtandﬂstrT}ﬁaatmleyssltls cﬁﬂﬁd’pt&&he@éﬂ 6i'daf baci d or

per manganat e supported on a pol y . Cl2- yr| di ne, H202- anmpni um nol ybdat e,
NoBr C2- CAN, PIRER DY #13ieen Tagigs hcledingpiradn égt igues. fHlifey ni ckel, 5

pal | adygm atgiatiae c&lp&r tﬁnﬁ n@%ﬁ%cﬁ\%@'ﬂ?% Oup frt%j géllgllflﬁ.éu cberiil, 0X1 de wi th

anot her ketone) and N-b om)s orgahonetal lic

- car bon nuclwdphdl er simhgh)uas, b;rr@thgdfwdi kmceﬂgterthoseahﬂhdgpaﬁmlam hd tanghtl i t hi um
di al kyl cop or AF Wi, t et o appr opriate
non- prot i cqg’o(ﬁ’{?gﬂtit eté’ll I@Oﬁ?ﬁf“fa [&rf ‘irgj’é’ﬂi(es?‘isef gﬁ‘%’h (@ branched
sugar. For SxesPE&itioRMyBI/ Ti C14 or RWyBr/ CeCl3 can be used as described in
Wlfe et al. 1997. J.” Org. Chem 62: 1754-1759. The 3'-C-branched sugar
can be optionally pr otected with a suitable protecting group, preferably

1 s 2oyl o BN B TR TR Bt B LT L
John W ey appbpHierexidiEngagent brlh témpatibl®lvent at a suitable temperature to yield

the 3’-modified sugar. Possible oxidizing agents are, for example, Dess-Martin

_periodine reagent, Jones reagent (a mixture of chromic acid and sulfuric acid),

Collins’s reagent (dipyridine Cr(VI) oxide), Corey’s reagent (pyridinium

20 chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate,

MnQ,, ruthenium tetroxide, phase transfer catalysts such as chromic acid or

permanganate supported on a polymer, Cl,-pyridine, H»O,-ammonium molybdate,

NaBr0,-CAN, NaOC1 in HOAc, copper chromite, copper oxide, Raney nickel,

palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum #-butoxide with

25  another ketone) and N-bromosuccinimide.

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 Edition, 1991,

30 ' |
In a particular embodiment, the 3°-C-branched ribonucleoside is desired.

Alternatively, deoxyribonucleoside is desired. To obtain these nucleosides, the
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..The optionally protected sugar can then be coupled to the base by nethods
well known to those skilled in the art, as taught by Townsend Chem stry of

20 Nucl eosi des and Nucl eotides, Plenum Press, 1994. For e{fR®er fibs

acyl ated sugar can be coupled to a silylat ed base with a Lew s acid, such

as tin tetrachloride, titaniumtetrachloride or trlrrethyIsHyItrlfIate in

the appropriate_solvent at a suitable tenperature. Alternatively, a

hal o- sugar foammesEbeginosidecan aptignally ke peotesiadbymethodnwell pes cthosst

trinmet hyl si f [ ot ect ed
by net hods \%\%H Ibr%%r?tag Fﬁg@%ﬁ?%‘}o’f ﬁ\d?%ﬁgy?r a{g%)t %&Hﬁ?ﬁgg& eene et
al . Prot ect joha Wilepasl SonsBaand Editﬁnnlgﬂésarm, théothe ZWOIéxzarabmreﬁom wiffecond

i bonucl cost Aiiaple abufbent APpEinallyi ber yhotneei AR B ATERsad A Eedesi r ed

- To obtakn thas&iduse. Q@@ih@%rtoﬁlﬂ&lucﬁ&{ rred ri bonucl eosi de can optional Iy be
protected by methods wel| known to those 61 6 December 2006 skilled in the

art, as taught by Greene et al. Protective Groups in Organic Synt heS| S,
John Wl ey and Seco d..Editi 1991 n then t he 2
educed vt a DUPPUBTERPRHE A e iwentiin, Bed bRl omER oS oyt can be

activated tDhdrefotd, tHedl-enantiveieed dafbe corrBspordliag th theBafipBindsadded i on. 5 2.
Li near Approach; Mbdi fi cation of a pre forned nucl eoside The key starting

mat erial f ol1venHiod can be peepated fallovaips thsametferogoiog zeneral methodsy hegiawsg de wi t h
%a”dwﬁhtﬂécoﬁiaﬁaéﬁuﬁl' Qgﬂ%&gﬂ&é&%&‘ﬂ&{%ﬁﬁﬁm q%s et l%a rafpar ed by

any known neans -1 ncl udi ng & coupl1 ng es. | nucle03|de
can be optionally protected with suitable protectlng groups preferably
w th acyl |yl @ eg met hods wel | to those sk|IIed in the
art, as taue ol ylloe LSS L : A ASES Wynt hesi s,

John Wl ey p&ﬁ!@ S, | Second Ed| tion, 1991 15 The approprl ately protected
nucl eosi de can en be oxidized with the appropriate oxidizing agent in a

- conpati bl e sol vehhe mninabsxﬁistoﬁlﬁirmdaehﬁéeratdmyeimidinyi basds of foem@ta-Iiydifor ed
sugar . g’osm bl e 0)8 %l ng agents re, for, exanpl.e, Dess-Martin
1 bove condensafion reactions can be obtained commeicially or can be prepared by

procedures known to the art.

The preparation of purine bases of formula I-IVa is reviewed by G. Shaw in
“Comprehensive Heterocyclic Chemistry,” Pergamon Press, Vol. 5, chapter 4.09, p.
20 . 449 and “Comprehensiﬁe Heterocyclic Chemistry I’ Pergamon Press, Vol. 7, chapter
7.11, p. 397.

The preparation of pyrimidines bases of formula I-IVb is reviewed by Brown
D. “The Chemistry of Heterocyclic Compounds — The Pyrimidines *“ 1962 and -
25  Supplement 1, 1970 John Wiley and Sons, New York, by Brown D. in
' “Comprehensive Heterocyclic Chemistry,” Pergamon Press Vol. 7, chapter 4.09, p.
499 and by K. Unheim and T. Benneche in “Comprehensive Heterocyclic Chemistry
IF’ Pergamon Press Vol. 6 chapter 6.02, p. 93.

30 For example, the appropriate purine base of formula I-TVa may be prepared

from the corresponding purine wherein the 2, 6 or 8 position of the purine base is

substituted with a suitable leaving group such as halogen or sulphonate. Such purine
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..periodine reagent, Jones reagent (a mixture of chromic acid and sulfuric -
acid), Collins's reagent (dipyridine C(VlI) oxide), Corey's reagent
(pyridinium 20 chl orochromate), pyridiniumdichronate, aﬁitﬂecg%‘BFF% e,

pot assi um per manganate, M2, rutheniumtetroxi de, phase transter

catal ysts such as chromc acid or pernmanganate supported on a pol yner,
Cl12- pyri di ne, H202-an’m)r]i um nol ﬁbdat e, . gl]aBrOZ- CAN,. NaOCl in HOAc, copper
chrom te, cOEPESOTBRFULE lpayng enfesaar availshle coamsrrialle e &;chloropurine

Meer w n- Po n@ﬂﬂlficjhv_@ﬁétﬁﬁéalr(‘?tﬁﬂﬁihg),Q%-Hﬁhl&%ﬂutri'n@'ﬂ}l\%cﬂ@h\éintié&l éémggl%l) her ket one)

and N-bronosucci ni m de. Subsequently, the nucleoside can be rotected by
met hods wel ¢hl¢menwamingpurtidrolddEi ChemicalCansany), t8;bramordanitet (Skgmac eene et al .

Protective L in Organic.. Synthesis, John Wley a Son Second

i 1 on, * 198aeBTopfbaty BB P YR okt ah Blhe i Bppcpano

ri bonucseosi-dmdié&mtﬁ@isﬁ@sﬂiwte&bﬁ:ﬁ{e@@bﬂy@i[))ﬁgpme@@whlloﬁﬁmtﬁicﬁaﬁé de is desired.
To obtain these nucl eosides, the 62 6 cenber 2006 forned ribonucl eoside

can opt i onatarsgspandiiest e Ghydroxyrurinewrespastively by ke ess of sblegnatingagetd i n t he

art, as ta : et e u in | t hesi s,
John W eyu%g%a%%lh(g)ﬁ@gggﬁd: h@éﬂdf: :?%%&&%@m%?ﬁ?gﬁmf g&?u%ﬂ’gégn be
reduced w t1286alaMbhtaphecetrat Al Hargoage ThenfNo8128] 295) vihile irodoyiisoxfid can be
activated to facilit tg 5 ,r,edugtion; i.e. via the ﬁg{éon reduction. In

anot her entSamsintogne pasitiny ehpygies cambe fecemplished yydirest bropanatipay

| _Therefgge, ﬁsﬁ]ﬁgbﬂrbﬁﬂﬁﬁhé gg&?szﬁéﬁ@s,tf@r &\ﬁh{p?é B%I?ﬁlr@ glédgil?o Ehe, @}Pé?iP‘FH&W? of the

I nvention can be prepa owng the'sane fo ng general nethods,
“begi nni ng 18283, 3 hS464y ord$-bomabsugeihinsdg {Kebey ctat | Fosode!l |Clenadd9@mer as

tarting. ial. . C General thesis of. Pyrj f Fornula | d
Pyri m di noc By’ TP PRGRIRY s (Rt prcs HHERE Sofeno SREPUREbVG and

- pyrini di nesir{ghie,lBflatho ¥ coaliciainb Maturded @gaﬁ%nﬁﬁ&%@ég%hilﬂked eactions can
‘be obtained cormercially or can be prepared by procedures known to the

art. The prigpapaomehc, ydigulaming abexylemin hyddaging.-dlkdhydrazieeineybe by G,
Shaw 1 0 " CoRR NS Rl el oSk pine 3 BRTRoBEGES: VOl - 5
alkoxides, thiols, amines, nitrogen containing heterocycles, hydroxylamines and
hydrazines, (for example, Chae et al. J Med Chem, 1994, 37, 342; Niebch and
‘Schneider, Z. Naturforsch. B.Anorg. Chem. Org. Chem. Biochem. Biophys. Biol.
1972, 27, 675; LaMontagne et al., Heterocycl Chem 1983, 20, 295; Estep et al J Med

.20 Chem 1995, 38, 2582). Similarly, 2-substituted purines can be prepared from the

corresponding 2-halopurine, for example, purines where the 2-substituent is élk()xy,
aryloxy, SH, alkythio, arylthio or NR’R* can be prepared from the corresponding 2-
halopurine by treatment with alkoxides, thiols or amines (e.g. Barlin and Fenn, Aust J
Chem, 1983, 36, 633; Nugiel et al., J Org Chem, 1997, 62, 201). Similarly, 8-

25  substitued purines can be prepared from the corresponding 8-halopurines. For
example purines where the 8-substituent is alkoxy, aryloxy, SH, alkythio, arylthio or
NR*R* can be prepared by treatment of the corresponding 8-bromopurine with the
appropriate alkoxides, thiols or amines (Xing et al, Tetrahedron Lett, 1990, 31, 5849;
Mano et al, Chem Pharm Bull 1983, 31, 3454). Where the 2, 6 or § substituent is a

-30  cyclic amine moiety the purine can be prepared from the 6-aminopurine by reaction
with an appropriate dialkylating agent such as dihaloalkane. In some cases where the

6-substituent is a nitrogen containing heteroaromatic linked through the nitrogen
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.20 449 and " Conprehensive Heterocyclic Chem stry IT Perganmon Press, .Vol.

7, chapter 7.11, p. 397. The preparation of pyrimdines bases of fornula o

l-1Vb is reviewed by Brown D. "The Chenmistry of Heteroc%lg Cémg‘? nds -
The Pyrinidines " 1962 and 25 Supplement 1, 1970 John W i ons, New
York, by Brown D. in Corrprehensive Het erocyclic Chem stry," Perganon
Press Vol . 7, chapter 4.09, p. 499 and by K Unheimand T. Benneche in

" Conpr ehensi9® thépemerclgﬂéy P%P@H%fﬁil &op the Gramipepuiiedly 19csies Willa 6 chapt er
6.02, p. 934 of; l-1Va
may be pr epare Olll:j? ﬁ%’ta e ‘?’oar‘r%g@ﬁ’gﬁgf’ﬂgwﬁa’??ﬁg%ﬁ%é? %5&?11 FE& Q%ﬁﬂghé

posi ti on of 64 Hé-pyuol-helpHS@uiise cmbtqircpanecbﬂom a Grcldospiutiabberdaetavi wigh gr oup

beari ng | car AP P ARIaR PAOREREBHRBRErRFt 9.7 0 ChgAdRP s Bpur i no.
(Al drich Cheggocal Conpany), 2 6- di chl oropurine (Al drich Chem cal Conpany),

2- chl oro-6-am nopurine (Al dr| ch Chem cal Conpany), 8-bronopadeni ne (Si gna-
Al drich Conpany Linited) or obt a| ned by procedures known in the art. For

exanple 5 2y and. 01 SHIRLR FUBSHIGEEd O Sk ARG, R ERAE €d by
chlorinati or S T ot Y| espectively by
the use of chl ori nat i Fref ¥ Glyl-substipted puading, o o or i de (Bakuni et
al. Indian J. Chem, Sect B 1984 23, 1286; LaMontagne et al. J.

Het erocycl. Chem 1983, 20, 295) while introduction of a bromne into the

8- posi-#Pon of pﬁﬁﬁh@isdérﬁ b@l(a@t@mml)/glkﬁlds@gﬁqu@@ﬁnmmdi nation 10 using

brom nating Chem Pharm’
Bul I 1983, %%9?@%2%?%%/ %'F%%gugéé‘g dtlj’%sﬁ){?hpl%gﬁygn&n?ézmterocycl Chem
1990, 27, 1505). The purines where sdsjenﬁ—gsubstl tuent is al koxy, aryl oxy,
-SH, al kyl t hi D,_aLyJ_LhLQ,_aJJqLaJﬁ_n&_cw_an_kyJ_aJﬁ_n@,_saLuLaLed_cjlcl iC

am no, nit rogen | i nked heteroaromatic, hydroxylam no, alkoxylam no,
hydrazi ne, a E‘w ﬁy@ﬁﬁ(no may be 15 prepared by treatment of the
correspondi ng fne with the appr hFr ate al koxi des, thkols; am nes,
ni trogen cont ai m\ﬂngorhet erocycl es, Imy@tr oxy i

mines and hydrazi , (for
exanpl e, Chap et aal. JMed Chem 1994 anz“,NH Ni_ebch an nei der, Z.
Nat ur f or sch. | B. Anor g34Chem Qg. Chem ochem Biaphys. Bl . " 1%y2, 27,

675, LaMontagne et la_l ., Heterlocycl 983, 20, 295; EsF10 et al } JMed
i 3 ° ¢ 346
Ph’ﬂ\owo}LP“ 345
Ph\n,(é) Cé)\n,F'h o
o 0 R
342 o NH e
Ph—¢. fi\ (kN
1 o I O‘W“AO Ho On’go
O N : R-M
m{ ¢}
0 R N N’J PhIO,O\g/Ph HO OH
o 0 oo | 347 - 348
e} 0 343
\R-M
R

HO OH

344

.  Commercial 341 is converted to the 2’methyl-ribose derivative 342 as
.' 15 described in Wolfe, et al., J. Org. Chem., 1997, 62, 1754. 6-Bromopurine 2’
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20 “Chem 1995, 38, '72582)7. Simlarly, 2-substituted purines can be prepared
fromthe corresponding 2-hal opurine, for exanple, purines where the
2-substituent is al koxy, aryloxy, SH, alkythio, arylthi n be
prepared fromthe correspondi ng 2- hal opurine by treat mﬁtﬁvﬂewgﬁm@ii des,
thiols or amnes (e.g. Barlin and Fenn, Aust J Chem 1983, 36, 633; Nugi el

et al., JOg ChernP 1997, 62, 201). Simlarly, 8 25 substitued purines can
be prepar edRetaykiborideGA3)s pematedgsmerihae progeduse for tregpynthesis ®bPe puri nes
where the 8; i oS r , , ygohi i Q. or
NR3R4 can b%}ﬁ%i?g%%ée;{%@ yﬂetarngawtﬂﬁeﬁyﬁte g %f’w{ ﬁ?(%}t?ﬁéslggﬁ’ﬁ%%%égé %llr?oh%:t}?i ne with
the appr opsubstitetediponé desethyhitoisglen 844 spsth¢sizadgsaig the profeblsahedr on Lett,
1990, 31, 5849; o et al, e har | | 3,.,31, 3454). W t he 2,
5 or 8 subsEPOHY e es§h v, L Chrtin Vbt B8 R AE el bl pa e
from the 6-girbRieRsds (R-MYn B&REtd DN 6-McF1buBitaRl hRRkd 2LacliRibeyiial 3430 agent
such as di hal oal kane. In sone cases where the -substituent is a nitrogen
cont ai ni ng #esyErtbesizedasing madafieationheiohe hraterel ripprtedbn BexzsGombendnber 2006
atomthe pugi y p romthe 6-aminopurine by .reaction with a
di car bonyl u%%dr;é%bg‘% ‘32;1‘3’ @r SrE ’e%:tﬁ ??/lfe éégrrqrr\l/aglﬁs\l}@%\%e‘?'gf%nlgﬂé’ﬁnﬁesign acetal . For
-exanpl e  6-hddhyRibosibs 345ydr¢ sylithRized NSing atbddfcapioR pathe prdtbeoR ﬂagﬁrtédlb)@r opurine
y

by reaction with 2,5-dinmethoxytetrahydrofuran as. descr.i bed Estep et al
JVed Chem 1lcrkshmamer ai., kg aletty, 2¢2q dy K479yt ¢raapercigily available boronic acids

6-aryl (het ef0 /; = SANDSE 1 Lt ipe. and _4- . o
aryl ( hgdt?er g‘&‘?@@%ﬁ@?% %%5%%% t%Léfle g‘g"rsp%&%?%é‘ﬁ‘?’g ‘é}ﬁehzes‘f? %th%IPbOSIdGS
6- aryl (het e34Saary byntledsiopd using atodificatidngufitheypstantireferted by Bergstrom and

aryl (heteraoaryl)/fal kyl - stjtuted pyrimdines is shown in Schenme 2.
Scheme 2. glgec‘ém@’é%’@@-gg }él»ﬁﬁ‘R Phyb OH Ph__ ~N: NN N O O-0 ~N N-NHz
--~HOONNHz 341\ R M

(=

In similar manner, but using the appropriate pyrimidine baées, 4-

.15 aryl(heteroaryl)/alkyl-substituted pyrimidines 348 are synthesized.

According to this protocol, the following nucleosides are prepared.

# Structure Name
' $
[/
11 | (/N [N 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
HO— o N N’) ' (thiophen-3-yl)-purine

9-(2’-C-methyl-B-D-ribofuranosyl)-6-

2 (thiophen-2-yl)-2-aminopurine
3 <,N N 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
© HOM o N N”J (pyrrol-3-yl)-purine
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“Ph YOO(PhII Y11 HOOHO PhOi " ~Ph 0 346 345 Ph uOOClJOPhIO O0R
342 PAn NHN 9r 0 ~~'}'/71 OHOIl 0 Ph <N IN PhOOPhRMI NI\L]OOH
O CH O 14 PhyO oyPh 347 348 0 0 343 RMRR <N II HOl C be 0?

344 Commercial 341 is converted to the 2' methyl-ri bose erivarrve 342 as
15 described in Wife, et al., J. Og. Chem, 1997, 62, 1754. 6-Bronopurine

2' 65 6 Degetrber—2006 ret-hy+bgstde (343, +s—prepared—usi-ng— he
procedure far tjhe synt hes f 6 chloropurine described in Wilfe| et al.,
J. Og. Chem, 1997, 62, 4. 6-arlomatic- substituted purine

2' -nmet hyl ri Qosi|des 344 areAsynt hesi|z A4S . BB AES reported by
Hocek et al ., 4J. Mg, Chetn [ 2000, 4?(1?%@%ﬁ BI% lléﬁypyfavau | abl e 5
su

boroni ¢ acids (R—Mln heHe"Z‘) 6-al kyl urlne
2' -met hyl ri hosi|des 34 are synt hegi zed usi ng nodi f| cations of the protocol
reported by Ber|gstroricagtd Reday, Tet. Lett., 1982, 23, 4191.
6-aromati c- subgti t ut ed- 2- on purifne 2' - rrethylribosides 345 ar
synt hesi zed |usiing nodi fic on of tlhe protocols reported by

14

5 9-(2’-C-methyl-B-D-ribofuranosyl)-6-(3-
' cyanophenyl)-purine

HO OH
6 <,N N 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
H - (pyridin-3-yl)-purine
HO OH

9-(2’-C-methyl-B-D-ribofuranosyl)-6-

7 HO (benzo[b]thiophen-3-yl)-2-aminopurine
HO OH
HN—)
o FoLs 9-(2’-C-methyl--D-ribofuranosyl)-6-
o & EN ) - (1H-indol-5-yl)-purine
o
HO OH
9 N o 9-(2’-C-methyl-p-D-ribofuranosyl)-6-
wo O(f& IN’JN (naphthalen—Z-yl)-purine
HO OH
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Lakshman et al .,
boronic acids 10 (R- B(CH) 2 |n Scherre 2)

Og.- Lett.

6- al kyl -

2002, 4, 1479 with commercially avail able

substituted-2-am no-purine 2'-nethylribosides 345 are s | i ng
nodi fications of the protocol reported by Bergstrom and g@e%%@tbé%qésmtt -
1982, 23, 4191. In simlar manner, but using the appropriate pyrimdine
bases 4- 15—ar \/I { heteroar \/I \ / al Iz\/l substituted pyrl m-dines 348 re
synt hesi zed. Accordl 4 to th| S prot ocol, the follow ng nucl eosi des are
prepared. #|Strjucture™Namg Jis 1 <N N 9-(2'-C-nethyl-(3-Dribof uranosyl) -6-
HO, "N N (thiophen-3-yl)¥pyine HO[OH\ S 2 <IN N
9-(2' -G nethyp{(3-D-ribg anosyl ) { 6-9-HO Grinetlylfi-P-ribofuranosyl)-6-
(t hi ophen-24yl')[- 2- gpinoputi e  HO OH Hdibenzafurah-4nylN2-aminopurine
9-(2' -C-nethyl {(3-D-r fu'?aﬁ“&syn 6 HO-1 N N (pyrrol -3-yl)-purihe
H-O,}OyH 66 6 Decenb 2006 4 N i|~N 9-(2'-Cnethyl-(3-D-ribofuranosyl)-2
'HO o N NJ, NH_ari no- 6-H9h@hy| -purine| HO OH CN 5 <IN YN
9-(2'-Cnethyl {(3-Drj osyl)46-(3- HoN Ncyanophenyl)-puringe HN 6 ~N
9-(2'-C et hyl - (3- 0 anosyl) - 6-
11 N 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
(thianthren-1-yi)-purine
HO OH
, Neprs
13 S gj‘\ 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
How NTONH, cyclopropyl-2-aminopurine
VHO OH
)
14 9-(2’-C-methyl-B-D-ribofuranosyl)-6-
(ethynyl)-purine
7-(2’-C-methyl-B-D-ribofuranosyl}-4-
15 thiophen-3-yl-7H-pyrrolo[2,3-
d]pyrimidine
HO CH
L 7-(2’-C-methyl-p-D-ribofuranosyl)-4-
16 77 ,)N\ phenyl-7H-pyrrolo[2,3-d]pyrimidin-2-
HO N .
—W NH, ylamine
HO OH -
S
[ |
17 i \l 1-(2’-C-methyl-p-D-ribofuranosyl)-4-
HO— SNTT0 . thiophen-3-yl-1H-pyrimidin-2-one
HO OH
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JHo-i "y N (pyridin-=3-yl)-purine HOOHS 7 <N 1 AN

9-(2'-C net hyl - (3- Dribofur‘anosyl') 6- Ho N Nt NH

(benzo[b]thl ophen-3-yl)-2-am nopurine -10 1 HO OH HN cember. 2006
9-(2'-Cnethyl -(3-D-ribofuranosyl)-6- 8 N Ho <N ) (II—I—mdoI‘“‘):}m‘ie -purine N

HOO-IQ N 9- (2' C-met hyl - (3-D-ri bof uranosyl )-6- Ho <N
(napht hal en-2-yl)}-purin r 2006 0O 10 N

9-(2' - C et hyl - (3 Drlbo anosyl ) - 6 Ho <N
(di benzof uran-4-yl)-2-am~gapuri ne NNz HOOHS S 11 C' ~N
f

9- (2' =C net hyl -{( 3- Drlbo aﬂgfyl[?-l}}@({: ?%%BIA anth e‘p 1tyl)-purine

H ~On; ~Oy/ H|{18Q' 9- (2'
-pynmldm 2 one

g :
Y 1-(2°-C-Methyl-B-D-ribofuranosyl)-4-
19 N . benzo[b]thiophen-2-yl-1H-pyrimidin-2-
HO~ o NAO one
HO OH
| 51 Oy  1-(2’-C-methyl-B-D-ribofuranosyl)-
HO— SNTT0 4-cyclopentyl-1H-pyrimidin-2-one
HO OH
E. General Synthesis of N6-substituted adenine and
5 N4-substituted cytosine -

Synthesis of - 6-aryl(heteroaryl)/alkyl-substituted purines and
4- aryl(heteroaryl)/alkyl-substituted pyrimidines is shown in Scheme 3.
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13 HON. O N NHz cycl opropyl - 2-aminopurine HOOH Il N 14 ~~ -1l N
9-(2'-C-nmethyl-[3-D-ribofuranosyl)-6- Ho-o N N (ethynyl)-purine HOOH/ S
[ 7-(2'-C-methyl-(3-Dribofuranosyl)-4- 15 Ho N N

t hi ophen-3-yl -7Hpyrrolo[2,3- 0 N1 d] pyrim di ne HO CH 6 December 2006
7-(2'-CGnethyl -(3-D-ribofuranosyl)-4- 16 / 1 "

phenyl - 7H-pyrrol o[ 2, 3-d] pyrim din-2- HO N N~NH2 ylamne HOOH /s 17 1 'N
1- (2" - G et hyl - (3- D-ri bof ur anosyl ) - 4IRS - 0 t hi ophen- 3- yl<Jx.

H pyrimdin-2-one HO OH 68 6 Decenber 2006 I~ i 18 ~NNfN

1-(2' -G nethyl - (3-D-ri bof uranosyl )-4- HO o N)1-O phen I-<’IN prr'im'di n- 2- one
HO OH S 1-(2' -G Methyl -[ 3-D-ri bofuranosyl )-4- 19 N lw

benzo[ b] t hi ophen-2-yl -1 H pyrim din-2 322
' HO OH
Ry Nz
/N \N
323

v 8
N L HO  OH
<1ii; %“Iij‘
HO— o NN HO NN _ ,-\<©
- ] HM 1
" HO OH HO OH HO N" N .
349 351 . —Q 394

HO oM
.y
o HO <N ]N/J '
=T oge — w 325
] : HO OH
- BZO 0Bz ‘ NH2
a2 - | 1H ‘?‘]’/
' ‘ HO N’l*o
326
. HO  OH
l Ry
N/
) J

820 N0 . HO N0 HO N0
o 0
347 352

B0 OBz HO . OH HO  OH
NHz NHz NHz
é" N AN A Y
: | J e~ | cHso—<¢ 1 ]
HO—3 o NTONT H o NN o NTON
HC  OH : OH , HO OH
350 328 L 329
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'Ho 0 N)~-Oone HO OH N 1-(2' -G nethyl-(3-Dribofuranosyl)- 21 HOo N'--0O
4-cycl opentyl- 1 Hpyrimdin-2-one HO OH E. CGeneral Synthesis of

N6- substituted adenine and 5 N4-substituted cytosine Sygthgsh®ePboos
6-aryl (heteroaryl)/al kyl -substituted purines and 4-

aryl (heteroaryl)/al kyl -substituted pyrimdines is shown in Schene 3. 69 6
Decenber 2006 Schene 3 HW'iN N HOB _N N 322 HO OH HN - NH, (NJ HON N
-QO0O323J$ HOOH N(J~1 y HONP N: HO N N 349 351 324 HOOH -INHz N

<ry N HON NJ Bzﬂrﬁﬂes%‘s 0\{93(%5-C|-r'néth§p Bqﬁ-ribofuranosyl)— 6-methylthio-purine 49, 9-
(2’-C—methjrl- B -D-ribofuranosyl)-uridine 347, and 9-(2’-C-methyl- p -D- H
ribofuranosyl)- 6-methylthio-adenine 350 are performed as described by R. Harry-

5  Okury, J. Smith, and M. WolfJ. Org. Chem. 1997, 62, 1754-1759. Methylthio-
purine is oxidized to methylsulfonyl-purine using the procedure described by Y-Z.
Xu Tetrahedron, 1996, 52, 10737-10750; Y-Z. Xu, Q. Zheng, and P, Swann
Nucleosides Nucleotides 1995, 14, 929-934. For substitution of methylsulfonyl and |
triazolyl groups for amine, protocols similar to the protocol reported for-

10 deoxynucleosides by P.Srivastava, G.Revankar, R.Robins, and R.Rousseau J. Med.
Chem, 1981, 24, 393-398, can be used. Synthesis of 4—triazoly1—uridine and it
substitution with amines can be performed as described for 2’-deoxythymidine by
Y.-Z. Xu, Q. Zheng, and P. Swann J. Org. Chem.1992, 57, 3839-3845. Bromination
of purine nucleosides can be performed as described by J.Gerster et al. J. Org.

15 Chem.1968, 33, 1070-1073.

# Structure Name
l N~ I\‘l’\
N = ' :
49 o (foN,)N 9-(2’-C-methyl- B -D-ribofuranosyl)-
o N°-(2-dimethylaminoethyl)-adenine
HO  OH
HN ™ NH,
N TN .
- Ho O‘NI:*J 9-(2’-C-methyl-B-D-ribofuranosyl)- N°
—(2-aminoethyl)adenine
HO  OH
HN ' ,
24 o f“ - 9-(2’-C-methyl-B-D-ribofuranosyl)- N°®
HO— N N7 —[2-(1H-indol-3-yl)-ethyljadenine
HO CH
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"BzO OBZ -,

327 Sac OBZ 347 HO OH 352 HO OH [~N NHZ NHp NH2 Br

"YNH2 342 C-HON 0326 HOOHN N NHNBzONIOHO~N10OHONO O
<NJ: CHaO /

HOB N N

HOB _N N HON N HO OH HO OH HO OH 350 328 329 70 6 DecenBefoc2QB6r 203Nt hesi s

of 9-(2'-
(2'- Gwmthw
ri bof uranosyH)

met hyl -

Harry- 5 Olkuru,| J.
Met hyl t hi o- puri
described Ry Y-
and P. Swarn 25Nycl e
of net hyl syl f onyl
pr ot ocol
R Robins, dnd R

fdgsy
and
rgportad for
Rousseau ad. Med.

i azol yl

deoxynucl eo
Chem 1981, 24, 393-398,

R -D-ri bof uranosyl)- 6-
(3 -D-ribofuranosyl)-uridine 347, and 9-(2'-
6 nrnfh\/lfhln adeni he

sm th, (‘)1_&_4;{1
ne i s oxidi¥ed to met hyl sul f onyl -

4. Xu Tewjﬁﬁ?dr on, 1996250 maindP-Dedimdurayosyl)- K,

7l eoti des. [2988n0carbon9P2@vE8UdinE-drylEub

gragups for am ngyringr ot ocols simlar to the

Wl f J.

si des

met hyl t hi o- puri ne 49,

O g. Chem 1997,62,175
purine using the

by P. Srivastava, G Re
can b

C-nethyl - fi

-D
bed by R

A- 1759.
procedur e
Q Zheng,
stitution

vankar ,
e used.

Synthesis qf 4-t

Swann J. QO1g.

can be perflo2éed as H%s b
33, 1070-1Q73. # Struct

riazol yl
performed ds degcribed for
Chem 1992, 5,'1?

HO

- m,i\%anze an

Name

deoxyt
3839- 3
e by J.Ge

It

hym di ne by Y.-Z Xu

8415 2’%8{% td 99,

substitution wth am ne

Q Zh
|ne

-aminocar Olly me 11'16

1-(2-

C-methyl- B -D-ribofuranosyl)-

5 can be
eng, and P.
hucl eosi des
em 1968,

27 | N
"o _k_{(v:& o N* -[{pyridin-1 -yl)-methyl]cytldlne
HO OH
. NH,
‘ N A
HN  N—¢ N
N H_<H IN’J
30 | o (AP 9-(2’-C-methyl-B-D-ribofuranosyl)- N°
‘W N —[ (adenin-8-yl)-aminoethyl]adenine
HO OH
- OH
OH
OH
NH p
31 N N - | 9-(2’-C-methyl-B-D-ribofuranosyl)- N”
o ¢ | @ —[(benzene-3,4,5-triol)methyljadenine
OH
0
HQNJY\(Q
NH =N _ '
NrLN | 9-(2’-C-methyl-B-D-ribofuranosyl)- N
32 <’N-| NJ —{1-aminocarbonyl-2-(3H-indol-3-yl)-
o

ethyl]adenine
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UNAL NN 22 HO L NI1) 9-(2' -G methyl - (3 -D-ribofuranosyl)- / -
N6- ( 2- di rrethylam noet hyl )-adenine HO/// OH HN~, NH2 N -N 23 HO NJI Nd
9-(2' - G et hyl - (3 D-ri bofuranosyl)- N6 -(2-am noet hyl )aggycg@,be,l-@dg-i IJ

HN~ N JN 9-(2'-Cnethyl -(3-D-ribofuranosyl)-N6 24 HO TN
-[ 2- (1Hi ndol - 3- yI) ethyl]adenine HO OH 71 6 Decenber 2006 L J-u-NH2 NN
9-(2' - G nethyy—-3-B-+iboefuranosyl) 25 HO o N-NJ
[ 2- am nocar|bonyl{- (pyrrol i di - purine HOOH HN(NH2 N O R6 HO o No
1-(2' - G metihyl - {(3 -D-ri bof - N4- (am nocar bonyl net hyl )cytidine HO
OH N HN 27 N 1-(2! - C net hit I bof uranosyl )- HO
NA-[ (pyridijn-1-yl)-methyl]cyli HO OH ' .
9-(2°-C-methyl-B-D-ribofuranosyl)- 6-
33 @N (1,3,4,9-tetrahydro-beta-carbolin-2-
How N ylpurine
HO  OH
—
NH,
H“‘" I 1 (2 -C-methyl- B -D-ribofuranosyl)-
34 fkj; : N* —[1-aminocarbonyl-2-(3H-indol-3-
”Ow © yl)-ethyl]cytosine
7 HO OH
F
F F
pod
. 1-(2’-C-methyl-B-D-ribofuranosyl)- 4-
35 : E*N (pentafluorophenyl-hydrazino)-
HOW *o pyrimidin-2-one
HO OH
OH
OH
HO O .
O ‘ | 1+(2’-C-methyl-B-D-ribofuranosyl)- 4-
37 Ho f'i” [4-(3,4-dihydroxy-benzyl}-6,7-
: o Lo dihydroxy-3,4-dihydro-1H-isoquinolin-
_w © 2-yl}-pyrimidin-2-one
HO OH
=M ]
HNN/(Q
18 ey 1-(2’-C-methyl- p -D-ribofuranosyl)-
”°—kj © N* [ 2-(3H-indol-3-yl)-ethyljcytosine
HO CH
NH,
N _
39 "o ' Nio : 1-(2’-C—.methyI-— B -D—ribofure_mosyl)—
: ‘ki? N* —(2-aminoethyl)cytosine
HO OH | 7
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“NP- N HNN-(Nj N H=-FITI1 30 Ho <N I N~

9-(2' -C-nethyl -(3-D-ri bof uranosyl )- N6
(adeni n- 8-yl ) -am noet hyl ] adeni ne
9-(2'-Cnethyl -(3-D-ribofuranosyl) -

/1 -]

N6 Ho <' N*NJ

-[ (benzene-
9-(2'-C net
-[1-am nocq
2006 HN N

1-(2' - C et

3,4,5-triol)net
hyl - (|3- D-ri bof uj

9-402' |- C- et fa

hyl - |- D-ri bof

Ntadeni n
syl ) -
rbony|l - 2- (3H-i nqu -3-yl)-

-$3D-ri bof
(1, 3, 4, 9-t gt r ahyldr o- bet a+€gdr bol i n- 2-
nosyl ) -
car bdnyl - 2- (3¢t iondol - 3-

34 NO
HO- N o vyl)-ethyl

e HOOHO HzN NH _N N:N
N6 32 Ho <N I N i

HO OH OH OH - OH  NH 315 Neberhber 2006

et-f3/ H-addhylng -DHibo@HarByl- Decenber

ur and8y(hminoBarb&l-idptopyl-
HO NNyl Jpthiyi)pgidil@ OH N HN

cyt osi ne HGO

N4- [ 1- am na

HN O 9-(2’-C-methyl-B-D-ribofuranosyl)- N°
53 ¢ T N —{[(3H-indol-3-yl)-acetic acid]-
HOW N hydrazide}adenine
HO  OH
N
N
—
HN
(’NI N 9-(2°-C-methyl-B-D-ribofuranosyl)- N°
54 | o NND _{2-(5-fluoro-benzimidazol-1-yl)-
w ethyl]adenine
HO  OH
NH,
NH
N ' .
55 HO (,N! N7 9-(2’-C-methyl-p-D-ribofuranosyl)- 6 —
0 . .
_w hydrazino-purine

| HO
| ;
56 Ho_kj N

9-(2’-C-methyl-B-D-ribofuranosyl)- NS
—(2,2,3,3,3,-pentafluoropropyl)adenine
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F F*F F 1 FNH 1- (2 -Cnethyl-(3-D-ribofuranosyl)- 4- 35 N

( pent af | uor ophenyl - hydrazi no)- No o Nko pyrim din-2-one HO OH ON OH Hot |,
1-(2'-Cnethyl -(3-Dri bofuranosyl)- 4- "o ~~"' 6 December 2006

[ 4- (3, 4-di hydr oxy-benzyl)-6,7-N 37 Ho Nko

di hydr oxy- 3, 4-di hydro-1 Hisoquinolin 2-yl]-pyrimdin-2-one HO OH N 38 Ho .

(ko 1-(2'-Crethyl -.(3 -D-ribofuranosyl)- -0 N4 -[
2- (3H i ndol|- 3-yl|)-ethyl ] cyt ggi™ge HO OH NHz HHN 39 HO O 1- (2'-Gnethyl- 3
-D-ribofurgnosyl|)- N4 -(2-am_nget hyl|)cytosine Ho off 73 6 Decenbpr 2006 O
~NHz HN 1-(2" C -jnethyl- -D-ripofuranosyl)- 40 Ho o N"'o N _
- (am nocar Hon! - sopr opy! N-geRiy! ) oyt bene-mRYiDibéturanosyl)- 6
How N/) {(piperidin-1-yl)purine
O
HO  OH
106 i
< jlj
N
ek 9-(2’-C-methyl- B -D-ribofuranosyl)-
<1 j‘ . N8-[2-(1H-imidazol-4-yl)-ethylJpurine
HOW = ‘
HO OH
107 O
N -
<’ ) 9-(2’-C-methyl- B -D-ribofuranosyl)- 6-
Ho_k_j N (azetidin-1-yl)purine
HO ' OH
108
»
(’ ) 9-(2’-C-methyl- p -D-ribofuranosyl)- 6-
HO _k_q ~ (pyrrolidin-1-yl)purine
HO OH
110 ' ? :
N
a8
Hom o NP (2°-C-methyl-B-D-ribofuranosyl)-
—k_q hypoxanthine
HO OH
112 N—
. HN
Na _ :
¢ T Y | 9-(2’-C-methyl-p-D-ribofuranosyl)- 6-
HO N J
0 N N- methylhydrazinopurine
HO OH
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"NHjNo 9-(2'-Cnethyl-(3-Dribofuranosyl)- N6 53 <j' : : _
{[(3Hindol -3-yl)-acetic acid] HO N N hydrazi de}adenine HOOHA N rr / \ F
HNN "N 9-(2'-Cnethyl -(3-D-ribofuranosyl)- N6 54 HO (&pkcdWber 2006
-[2-(5-fluoro-benzi mdazol -1-yl)- ethyl]adenine HO OH NH2 NH N 55 Ho IN

<I' NN 9-(2'-Cnethyl-(3-Dribofuranosyl)- 6 hydrazine-purnme HO OH H\r
C2F5 N N 1_56 0 <N N Q9-(2'-Cnethyl-(3-Dribofuranosyl)- Ng f
-(2, 2,3, 3, 3, 1U3ent af | uor opro adenijne HO OH 74 6 Decenber 2006/ 0 57 j
\'"N9-(2'-C-nmethyl-(3-Drib anosyll )- 6- HO ON NJ (piperidin-|-yl)purine
HH106 H [Q | " ,
i : ¢ =N 9-(2’-C-methyl-p-D-ribofuranosyl)- 6-
HO— o N N’J (1,2,3,4-tetrahydropyridin-1-yl)purine
HO OH
114 (@
N 9-(2’-C-methyl-B-D-ribofuranosyl)- 6-
AT (1,2,3,4-tetrahydroisoquinolin-2-
¢ 1 :
HO~1 o N N’J ylpurine
HO OH

Following procedures set forth above and procedures well-known in the art, as
well as those described by Li et al.*>, 2’-C-trifluoromethyl-B-D-ribofuranosyl

5  derivatives can be prepared.

By following the procedures set forth above, as well as procedures well
" known in the art, including those procedures set forth by Devos®, et al. and

Sommadossi’ ef al., the following compounds can be made.

10
1-Deazapurines can be prepared and coupled to ribofuranosyl
derivatives as described in by Cristalli, e al. in J. Med. Chem., 1987, 30(9) p.
1686 or Seela, F., et al.in Nucleosides Nucleotides, 1998, 17(4), p. 729.
20 '
15

Purine nucleosides can be prepared and coupled to ribofuranosyl

- derivatives using methods and materials described herein.
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N HN N 9-(2'- C et hyl-- (3 -D-ribofuranosyl ) -

N6-[ 2- (1H-i mi dazol -4-yl)-ethyl]purine HO N O HO OH 107 N NT Ho <N"
9-(2'-C net hyl - -Drlbofuranosyl) 6- o N (azetidin-I-yl 108
N N:e N9-(2'-Cnethyl- O -Dribofuranosyl)- 6- HO Oh@j&g{gﬁ%g}‘@d@"
(pyrrolidin- I-yI)purlne HO OH 110 "x Ol <N] NH HO ,~ N\J

(2'-Cnethyl -o-Dribofuranosyl)- /\V~t~/J rnlllypoxanthl ne HO OH 112 NHN N
Ho (NJ 9-(2'-Cnethyl-(3-Dribofuranogyl) , 0~ N N

met hyl hydr azi nopurine HO OH 75 6 Decefib Ig]mesR1°113 O N

& N';<
Y

Benzimidazole nucleosides can be prepared and coupled to

5  ribofuranosyl derivatives as described in by Sagi, G., et al., in J. Med. Chem.

1992, 35(24), 4549.
N
L\(/
s"'@mzm

S-Pyrrblopyridine Nucleosides can be prepared and coupled to ribofuranosyl

10

derivatives as described in Tetrahedron 1976, 32, 773.

L 1S 4-Pyrimidopyridone Sangivamycin Analogs can be prepared and coupled to
ribofuranosyl derivatives as described in J. Org Chem., 1972, 37, 3980, and J. Org.
Chem., 1977, 42,997

- 20 2-Pyrimidopyridone Sangivamycin Analogs can be prepared and coupled to
- ribofuranosyl derivatives as described in J. Org. Chem., 1977, 42, 997.
RZ o Reo
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<N "N 9-(2'-Cnethyl -(3-D-ribofuranosyl)- 6- HO ~ N NJ

(1, 2,3,4-tetrahydropyridin-I-yl)purine HO OH 114 "

9-(2' -G nethyl-(3-D-ribofuranosyl)- 6- j" CN 6 December 2006

(1,2, 3,4-tetrahydroisoquinolin-2- Ho_ " N NJ yl)purine HO OH Fol | ow ng
procedures set forth above and procedures well-known in the art, as well
as those described by Li et al.35, 2'-C-trifluoronethyl-(3-Dribofuranosyl
5 derivatives can be prepared. By followi ng the procedures set forth above,

as well as proceg : : dg‘% - he i i edur es
set forth by Devggﬁé% (.ioan Wg‘ggﬁ’%g‘@a%@‘?%@gﬂ%?’%g%@?ﬁ%ﬁ%
conpounds calrofbmnosnd derivalivés BekzaphediimésOaadibe., 10Eh37ed07End coupled to’

ri bof uranosyl derivatives as desc ib%g il\q by Cristalli, et al. in J. Md.
Chem, 1987, 30(9) p. 1686 or Seefja, fF.,| et n Nucl eosi des Nucl eoti des,
1998, 17(4), p. 729. 20 N{ NRe €l eosi des can be prepared and
coupled to ribofuranosyl derivatives udli ng\met hods and materials described
herein. 76 6 Decenber 2006 M/ /-RioN\NN-/M N\ Y Benzimdazole

nucl eosi des can be prepared and coupl'—%d to

3

Pyrimidopyridine Analogs can be prepared and coupled to the sugar as
described in Chem. Pharm. Bull., 1968, 16, 1076, and J. Org. Chem., 1972, 37, 3975.

10 Pyrimido-tetrahydropyridines can be prepared and coupled to ribofuranosyl
derivatives as described in Biorog. Khim., 1979, 5, 1369.

Furanopyrimidines (& tetrahydro furanopyrimidines) can be prepared and
15 coupled to ribofuranosyl derivatives as described in J. Med. Chem., 1983, 26, 661; J.
Org. Chem., 1983, 48, 1854; and J. Med. Chem., 1985, 28, 1679.

R12 R12

[ IO Q/R1° I e
SN/& N,

M . N
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"5 ribofuranosyl derivatives as described in by Sagi, G, et al., in J. Md.

Chem 1992, 35(24), 4549. N L N (Rzo)n 10 5-Pyrrol opyridi ne Nucl edsi des
can be prepared and coupled to ribofuranosyl derivati veﬁg‘;‘%ﬁ %(;% ed in
Tetrahedron 1976, 32, 773. N 1 N Y 15 4-Pyri m dopyrido ) § cin
Anal ogs can be prepared and coupled to ribofuranosyl derivatives as
described in J. Og. Chem, 1972, 37, 3980, and J. Org. Chem, 1977, 42,
997. Rza O ORzi N N NY 20 2-Pyrim dopyri done Sangi vanyci n Anal ogs can

Og Chom . 1077 43 ifatycins! O b RBARK pidiohRy o RS HERRRL D 7,
4- Pyri m dopasrdedaibed $a6§ere.abarcil@8 Bridkptysl Oc amd /gl €hamedoghdectifil ed to
ri bofuranosyl derivatives as desgribed in J. Og. _¢hem, 1972, 37, 3975.

6
O

OM/R o R2Zi. N ININY Pyrimdopyridine Anal ogs cdn be prepared and coupl ed

to the sugar as

Pyrolopyrimidines can be prepared and coupled to ribofuranosyl derivatives
as described in Liebigs Ann. Chem., 1983, 1576. |

10 Triazolopyrimidines can be prepared and coupled to ribofuranosyl derivatives
as described in J. Heterocycl. Chem., 1971, 8, ‘237, and J. Carbohydr. Nucleosides
Nucleotides; 1976, 3, 281.
O
N-
N
¢ |
N /l%N

<

15. Pteridines can be prepared and coupled to ribofuranosy! derivatives as .
- described in Nucleosides Nucleotides, 1989, 8, 1345, and Chem. Berich., 1974, 107,
3377. | -
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described in Chem Pharm Bull., 1968, 16, 1076, and J. Og. Chem,6 1972,
37, 3975. Q-(Rio)p/1RolP ,N\ NNNOI N~O 10 '

Pyrim do-tetrahydropyridi nes can be prepared and coupl e |.pQf nosyl
derivatives as described in Biorog. Khim, 1979, 5, 1368§b%0é'189%%P6N N

Fur anopyrim di nes (& tetrahydro furanopyri m di nes) can be prepared and 15
coupled to ribofuranosyl derivatives as described in J. Med. Chem, 1983,
26, 661; J. Og. Chem, 1983, 48,1854; and J. Med. Chem, 1985, 28, 1679.

R12 Rl12 ,Ri o | i ) . ?Eg‘% a?‘gg . i, di nes can
be prepared andI\f‘e?udgl?ee(gntggl%%l%egf%ﬁgggﬁ es{p\(}a \es asﬁé@%@?ﬁ\@éﬂ%ﬂ Chem
Ben, - 1981, tbbAaridldd bassds descivbell inClveiew, ChEBIns. Fal, EAH01996,QSRPOHE, Bidd) Nr ~'
N1/ v Nr N N5 Py opyrim di nes can be prepared and coupled to

ri bof ur anos@’y‘*ﬁ%éﬁa‘/@‘ﬁ@i@%@r bed in Liebigs Ann. Chem, 1983, 1576.
QR0 ,(RIO)p N N N N N 10 Tri azol gpyri m di nes can be prepared and
coupled to ribofuranosyl derivatives]

Pyrazolotriazine C-nucleosides can be prepared by coupling ribofuranosyl
derivatives to a variety of bases as described in J. Heterocycl. Chem., 1976, 13, 175,
J. Heterocycl. Chem., 1976, 13, 1305; J. Heterocycl. Chem., 1980, 17, 1435; J. Org.
10 Chem., 1977, 42, 109.
Q

. R,
— —

9-Deazapurine C-nucledsides can be prepared by coupling ribofuranosyl
derivatives to a variety of bases as described in J. Org. Chem., 1977, 42, 109; Chem.
15 Ber., 1968,101, 41; Tet. Lett., 1981, 21, 1013; J. Org. Chem., 1967, 32, 1825; J. |
Heterocycl. Chem., 1978, 15, 353; Tet, Lett., 1981, 22, 25; Tet. Lett., 1986, 27,. 815;
and J. Med. Chem., 1990, 33, 2750. o
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~.as described in J. HeterocycL Chem’, 1971, 8, 237, and J. Carbohydr.

Nucl eosi des Nucl eotides, 1976, 3, 281. 0 r <N N N 15 Pteridines can be
prepared and coupl ed to ribofuranosyl derivatives as

Nucl eosi des Nucl eoti des, 1989, 8, 1345, and Chem Berlch%%k%ggﬁe}@%§

3377. 0O NNRiz ONI NY 79 6 Decenber 2006 Pyridine C nucleosides can be
prepared by coupling ribofaranosyl derivatives to a variety of bases as
described in Angew. Chem Int. Ed. Engl., 1996, 35, 1968, and Helv. Chim
N o Bor it Ghlbe Mok EALRLAE [BERRSCIBLARRL P9 can be
prepared by coupling ri uranos erivativesto a var ases as
descri bed i varil:ty dfahdolobysek as db‘nen’oed ihWdkoyaBa, M7 Bt al.,J. Chlerne&‘oocyaiianChem ,
1976, 13, 1 IJ égﬁﬁﬁkﬁhy Chem, 1980, 17, 1435; J. Og. 10 Chem,
1977, 42, 10 “WD H NP N:-~Y 9- Deazapuri ne C-nucl eosi des can be
prepared by coupllng ri bof uranosyl derivatives to a variety of bases as
described in J. Og. Chem, 1977, 42, 109; Chem 15 Ben, 1968, 101, 41;
Tet. Lett., 1981, 21, 1013; J. Og. 1967, 32, 1825; J.

N

&

Utility, Testing, and Administration
Utility

10 The present invention provides novel compounds possessing antiviral activity,

including hepatitis C virus. The compounds of this invention inhibit HCV
replication by inhibiting the enzymes involved in replication, including RNA
dependent RNA polymerase. They may also inhibit other enzymes utilized in the
activity or proliferation of HCV.
15
The compounds of the present invention can also be used as prodrug
nucleosides. As such they are taken up into the cells and can be intracellularly
phosphorylated by kinases to the triphosphate and are then inhibitors of the
polymerase (NS5b) and/or act as chain-terminators.
20
Compounds of this invention maybe used alone or in combination with other

compounds to treat viruses.

Administration and Pharmaceutical Composition

25 In general, the compounds of this invention will be administered ina
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. The actual amount of the compound of this
invention, i.e., the active ingredient, will depend upon nu_mei‘ouS factors such as the
seveﬁty of the disease to be treated, the age and relative health of the subject, the

30 potency of the compound used, the route and form of administration, and other
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.Heterocycl: Chem, -1978, 15, 353; Tet. Lett., 1981, 22, 25; Tet. Lett.,
1986, 27, 815; and J. Med. Chem, 1990, 33, 2750. Q NZ(Ria) P .~"NNY
80 6 December 2006 Indol e nucl eosides can be prepared by E%%QBBE% 6

ri bofuranosyl derivatives to a variety of indole bases as describedin
Yokoyama, M, et al., J. Chem Soc. Perkin Trans. 1, 1996, 2145 R20 5 1
Uility, Testing, and Adm nistration Uility 10 The present invention
provi des nolrelorse dhp StHesen hs adwinistagd apnre thap sncee days iprsferablycngelphigiierepat i t i s
C virus. The ééprrpounds of this invention inhibit HCV replication by

I nhi biting tg “enzynes involved in replication, including RNA dependent
RNA pol ynerase. They nay al so inhibit other enzynes utilized in the

activity or proljferati.on of, HCV. 15 The. conpounds. of t esent invention
can.al so be used X% _t}&@?u&ﬁeﬁﬁ\ﬁq "’é‘&%‘}”&%‘éf.mﬁg’oé‘ﬁ@wftfi? ugﬁ_évpé’af@eﬂ’ B into
the celks andof Nl rhitle RGBLD _ﬁﬂﬁely?h?ﬁﬁ@@%%ﬁérﬂo&%ﬂdﬂ?%gﬂt%ft he

triphosphate and aré then inhibitors o ynmerase (NSbb) and/or act
as chai n-t ethatesipientper day; Crafgrablydbowf0.91n2 5 migrkgiday, moraurpfeeablis §dmal one or in

phar maceut | PPt 63 A merBe 1R suaghif et o 3 0 enttoR Pe PR nvant  on
will be adriangsweildandshpferitlebapbsllt36a0lnig péf @&t i ve amount by any of the
accept ed nodes of adm nistration for -
10 _ In general, compounds of this invenﬁon will be administered as
pharmaceutical compositions by any one of the following routes: oral, éystemic (e.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 adjustéd abcording tothe
15 degree of affliction. Compositions can take the form of tablets, pills, capsules,
semisolids, powders, sustained release formulations, solutions, suspensions, elixirs,
aerosols, or any other appropriate compositions. Another preferred manner for
~ administering compounds of this invention is inhalation. This is an effective method
for delivering a therapéutic agent directly to the respiratory tract, in particular for the
20  treatment of diseases such as asthma and similar or related respiratory tract disorders

(see U. S. Patent 5,607,915).

The choice of formulation depends on various factors such as the mode of

drug administration and bicavailability of the drug substance. For delivery via
. 25 - inhalation the compound can be formulated as liquid solution, suspensions, aerosol
propellants or dry powder and loaded into a suitable dispenser for administration.
There are several types of pharmaceutical inhalation devices-nebulizer inhalers,
metered dose inhalers (MDI) and dry powder inhalers (DPI). Nebulizer devices
produce a stream of high velocity air that causes the therapeutic agents (which are
30  formulated in a liquid form) to spray as a mist that is carried into the patient’s

respiratory tract. MDI’s typically are formulation packaged with a compressed gas.

Upon actuation, the device discharges a measured amount of therapeutic agent by
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~agents that serve similar utilities. The actual anpunt of the compound of
this invention, i.e., the active ingredient, will depend upon numnerous
factors such as the sever ity of the disease to be tre and
relative health of the subject, the 30 potency of the cgiggﬁ%hgﬁgggs t he
route and formof adm nistration, and other 81 6 Decenber 2006 factors.
The drug can be adm nistered nore than once, a day, preferably once or tw ce

a day. Ther¢opuuessedepsy thus atferdinga rhigblsmacthnd lsdpbnisiganyt setanipuntol a, | b,

lc, I'l, IIA . ; r Oxi drnt . per
ki | .ogram boc%?nﬁ\keﬂl)ﬂémls%%%ﬁsy%%ggegg ?ggéehrtl{ {ng[g% ay@pﬁg%f@%%@%ﬁ@%ﬂ_ 25
ng/ kg/ day, bedispepsedfie Halplayiedttsonspimioy kirGtdan aufifg brpathidglaythe Ghvise. Foor ‘
adm nistratiqn to 70 erson, -the dosage .range .wguld nost. preferably
be- about | 3609e thgeflere plifle Ay Rrpouat iy TodBrs g i Formulaled WBRE | on wi |
be adm i st&kRfer SuchPRaLdIBRE W neMurdlOMRGAR bf BB $hePdpedRY ag€isQlorkdih 4 ol | owi ng
routes: oral, systemc (e.g., transdermal, intranasal or by suppository),
or par ent ercapsyle foym andns digspensediwith eachi antyagipenous or subcut aneous)

adm ni stration. The preferred manner of administration is oral using a

conveni ent daily dosage reginmen that can be adjusted according to the 15
‘degree of affli Récontly, phbapowetticehormalativekisve beerf devieloptd espetielly forpi | | s,

capsul es, em sol . ds, powders st ai ned rel ease. [)‘%F‘ l.at i Qns,., sol utions,
topens: on<Tog (9} 8 peRE PRS0 bk St e PRR Pl b BB B ons
Anot herg pr efeghéreskel By idredsity thesliFraet afealile) desroampneeclotizé NFér dxaM@nt i on s
inhalation. This is an effective method for delivering a therapeutic agent

directly td/ShBat Nept.1 Q1,238 daseralss 2 pharmanentieal Fagmulasion hheing paticleaitrent  of

di seases s : shdn .| ak . [ .k at r,act, di sorders

. (see U. S %E’%?lg%fa%%?% @I@)l.’édph%gérhgfp}{;é?%?a}i@% m%’?aali%ns 05%&2)21 %n various
-factors suchossBnkddanatrig @f facrotol@uid MNG . Jtat. ad. 1 431634 deseaibas thebi | ity of the
drug substance. For de]ivery via 25 inhalation _the conpound can he

f or nul at ed PARAYCtignPfa g reicalsioapulAtionymevhigh thssisne subsigpes 15 aRivenaRd dr y
wd d i ' di _ - i
Dever a1y o SRl o el ok SPARARE) fudfc WAL SFESURRE, | TEPLE 2re

several types nhal at1 on devic ul1zer 1 nhalers,
netered doseodifibredndrtben diicysedrinl a tigyidpoedien to givalagharn{doPitical Neimlatipar _
gg\é:‘fgs(mﬁ{t %%Cﬁiéa?fs %érﬁael‘ﬁégl}ghgﬂlbgogvgj altb(l)l(l:tlyty air that causes the therapeutic

C

The‘compositions are comprised of in general, a compound of Formula Ia, Ib,
20 Ic, I, IIA, III, or IV 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 Formula Ia, Ib, Ic, _II, I1A,
III, or IV. Such excipient may be any solid, liquid, semi-solid or, in the case of an
aerosol composition, gaseous excipient that is generally available to. one of skill in the

25 art.

Solid pharmaceutical excipients include starch, cellulose, tale, glucose,
lactose, sucrose, gelétin, malt, ﬁce, flour, chalk, silica gel, magnesium stearate,
sodium stearate, glycerol monostearate, sodium chloride, dried skim milk and the

30  like. Liquid and semisolid excipients may be selected from glycerol, propylene
~ glycol, water, ethanol and various oils, including those of petroleum, animal,

oil, sesame oil, etc.

vegetable or synthetic origin, e.g., peanut oil, soybean-oil, mineral
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.30 fornulated in a i quid forn) to spray as a mist that is carried into the
patient's respiratory tract. MDI's typically are formul ati on packaged with
a conpressed gas. Upon actuation, the device di schargesgpaBRABES Afhsanount
of therapeutic agent by 82 6 Decenber 2006 conpressed gas, thus affording
a reliable method of adm nistering a set amount of agent. DPl dispenses

t herapeutic _agents in the formof a free flow ng powder that can be

di sper sed |1Fre md&aﬂidecﬁmegs,|pﬁ§1§u¥aalﬂf<f@§/1nmctab&aobﬁwnaumlw& Geteas#ingg by the

devi ce. raer C free fl owi ng powder, the therapeutic agent
is for rrul at qule%%k{a}?\@esme(g%l (f)(lﬁsent such as | actose. A neasured anount of the

therapeutic agent is stored in a capsul e formand is dispensed with each

actuati on. Recen(é(lP , E ar maceut i caI é | ati ons hav n devel o ed
especial ly for %Ef? A ZBSE KW d’é? %RPéﬁelaaHS’in}H B e
principe taﬁ:%sopfo?lﬂvﬁiehaglabés shifatfié for tﬂ-lQ pRfobd s GRtAcEn, %Bdﬁ%&ﬁ&é r@:ﬂ: the
surface area |1.e., decreasing particle size. For exanple No.

4,107, 288 dother $tbieble@hp¢mmcﬁmhexcm1abntﬁ emdn]nleatf“ommldttmmsng:clmeedlms in the

S|ze range 1, 000. nm,i.n mhlc r upported on
a crossli nék ﬁéf’rstpg'a‘a’?ac tl: F’é‘@&leéléeagyga%ﬁam@ﬁ k?ﬂ%l 5%%’5 descri bes

the produc(cd,rﬁﬁh@f]gqugg@ceutl cal formulation in which the drug substance
is pulverized 15'to nanopartlcles (average particle size of 400 nn) in the

presence of a surface nodifier and then di spersed inaliquid nmediumto

gi ve a;pharmace C t-hat g_[gq!; I h

bi oavali (Pabl | tyuﬁ{Fhaéﬂoun%@% ?‘Ij ﬂ&ﬁgunéi lg%cf(c))%mt% @ﬁé%f%fﬁﬁIQan%a

-of- For mul a dngploydd,by tRékelskilleti lin tHelaft, Irypicallg,rthé ibrmalamﬂmwbmahn shhh at I east
one pharmaceutical |y acceBt abl e exci pi ent Accept abl e exci p| ents, are

non-toxi c, ERENterReRt @tred bpan, romm aba Ofd 99 Khvee ekp gompewndofiioamulder apeut i ¢
benefit Of IE% Roﬁpﬁﬂnﬁ Q)EI‘E(UaEQﬂ @tot&lt}‘orr*lﬁatléd Wlﬂhltﬁbhalgﬂée beﬂf(%fdng Such

exci pi ent nay be’ any éo I|qU| ., sem -So e case
aerosol conpasire smtablegﬂmanms:uﬁoai epeiprehtst Ratferablygtheeompbyndais prdseattiabat 0 one

of ski in the rt har mageuti cal, ents i ncl ude starch,
cel T ul bbe. lpial o absip 30t Repieo Bl AL EO e LTS CORBED 1| our
chal k, si | 'c%ﬁm%l'ld ofBFRAE AMbSICar AtAS 111, &QQ" Hf@&&&ﬁieé%@o@' ycerol

nonost earat e, sodi um chloride, dried skimnilk and the 30 |ike. Liquid and

sem sol i d exci pients maybe sel ected from glycerol, propylene

EXAMPLES
20 In the examples below, the following abbreviations have the following

meanings. If an abbreviation is not defined, it has its generally accepted meaning.

| % mol : = mol percent
AcOEt = ethylacetate
DL = microliters
Arg e = arginine amino acid residue
Boc Py 1= - | N-Boc-4-amino-1-methyl pyrrole-2 carboxylic
acid
Boc = t-butoxycarbonyl
Boc-5-Ain ' = N-Bog¢-3-Amino-Indole-2-Carboxylic Acid -
Boc-5- A1n-HBA~AMPS = . | N-Boc-5-Amino-Indole-2-Carboxylic Acid (p-
_ + | Hydroxy benzamide methyl polystyrene)ester
Boc—Py—HBA-AMPS = N-Boc-4-Amino-1-Methyl Pyrrole-2-Carboxylic
: Acid (p-Hydroxy benzamide methyl
‘ . polystyrene)ester
BOP = | Benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium
hexafluorophosphate
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“glycol ,

“wat
ani nal ,
m neral oil,
carriers,

aqueous dextrose

particularly for
and glycol s.

er; et hanol

sesane oil, etc.

‘and various oils,
vegetabl e or synthetic origin,

i nj ect abl e sol uti ons,
Conmpr essed gases nmay be used to disperse a

e.g., peanut oil,

83 6 Decenber 2006 Preferggiecbhﬁgigbos

i ncl ude water,

I ncl.udi ng those of petrol eum
soybean oil,

sal I ne,

conpound of--this invention in 5 gerosol form Inert gases suitable for
this purposBdare nitrogen, cafbon |diresdépublestc.  Qrher suitable
phar maceut | b _exci pi ents andl=t hei|rbréat multiptét ons ar e described in
Rem ngt on' sbPhar maceut.i cal S¢ EencesnoaﬂM@&ﬁ by EE W Martin (Mck
Publ i shi ng| pLonpany, 18th ed|= 199Qroadl@ngilte anmount of the conpound iin a
formul ati opggan vary withim et HenZ A Ptectt gd by those skitted in
the art. Tyé)dn(;édlly, the fUIIIJLatILIé Wl 1 Mﬁ—aﬁm , it
(W% basi H-om-abott—6—64+1+99-9¢C 9?§?g?e corpourd—et—Forma—ta— | b,
e, L, 1 db H™on_t Hjé‘bqnﬁylsdeﬂeﬁpﬁ‘ Pation,.—with the bal ance
bei ng one | BECmre suitable piar nucherclobskylestbodiinides  Preferably. the
conpound i gDfEesent _at a 15 |evel |df2-disbloroethe®® wt % Representative
phar maceut | D&M f or mul ati ons ¢ent ai|@idlforameth@anpound of Fornula la, |b) he,
I'T, 1A llIbcror LV-are desclebed [heNoicyclo@nlde 20 Tn the exanples
bel ow, the[ §pITOW ng aooreVI L ony {13 l%t S oublfs OW 1Y maam mgs. 11 an
“abbrevi at _I EI S—Tot ucl i llcu, |=L Ilc?( eH1 .!a%‘lll ().)ﬁehr \,\..c%t etrreat ||g % ITD|
= mol perc AeOEt—=——-ethylpeetaite J Fg———af-ghRred an no
acid resid I cPy = N-Boc-ATami (dllsomaﬁ’)ﬂ\ﬂzo Q\??ﬁbﬁxﬂa@ (‘ar hoxvlic atid Boc
= t- but oxylcRl%ony| ~Boc- 5: Al n| = N BobNdisseiprepyl earbodiimidear hoxyl i ¢ Aci d
Boc-5- Ai n- HBIREMVPS = N- Boc- 5{ Ani n¢-diissjobmyl@h@ambexyl i ¢ Acid (p- Hydroxy
benzam de [NBMAR pol.yst yr ene) est el 4800~ HynekiBaniilbiSridift Boc- 4- Am no- | 1 Met hyl
Pyrrol e-2-Gagfyoxylic = dimethoxyethane
| DMF = N, N-dimethylformamide
DMSO = dimethylsulfoxide
DP = 3-{Dimethylamino)propylamine
DPPA = diphenylphosphoryl azide
dppf = 1,1N-bis(diphenylphosphino)ferrocene
dt = doublet of triplets
| eq. = _equivalents
1 Et = ethyl radical -
EtOH = ethanol
Fmoc = fluorenylmethoxycarbonyl protecting group
g = gram
Gly for a; = glycine amino acid residue
h = hours :
HBA-AMPS = p-hydroxybenzamide —methylpolystyrene
HBTU O-Benzotriazol-1yl-N,N,N’ N’- '
tetramethyluronium hexafluorophosphate
"HPLC high performance liquid chromatography
LC/MS = liguid chromatography/mass spectroscopy
Lys = lysine amino acid residue
M = molar
‘mM = millimolar
m = mulitplet
Me f = methyl radical
MeOH = methanol
mg = milligram
min. = minutes
mL = milliliter
mm = millimeter
mmol millimole
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. Acid (p-Hydroxy benzanide nethyl pol ystyrene) ester BOP = :

Benzotri azol - 1-yl oxy- tris(di nethyl am no) phos phoni um hexafl uoro hos hat e
84 6 Decenber 2006 brd = broad doubl et brm = broad mul t} %gémbgrztoogroad
triplet bs broad singlet Bzl = benzyl protecting gr oup con

concentr at ed dba = di benzyl edene acetone DCC = dicycl ohexyl car bodi i m de

DCE = 1, 2-dichloroethane DCM =_dichloronethane DCU =
N, N - di cyc| ¥yl urea dd = ¢ioubl dtmeompditnyaysl rnsydiphynymeathylhm no
ethylam ne| DIAD = diiso ro ¥yl azq pidlgeintgamgbmte DIC = NN diiso ro vyl
carbodiim pgmp D PEA = diiso (& yl qtiwltiagpeiat DMAP 4- N, N- di et hyl ani no
yridine DMnpd di methoxyethane DVH rrelfihd\béint@ithubdopipmiiode DVSO =
di met hyl sul{xjofe DP = 3- (D i NYT[gMl0Q)ecffiny! @m ne DPPA ="di henyl | hos
horyl azi dggdppf—= ! , J_I\I- b s{@CTTerfy] [gs 1 o)y ferTocene dt = doubie] of
triplets e equivarents nuclear magnetic resonance spectrum
Np = 4-nitrophenyl radical
Npc(Et) = | 4-nitro-1-ethyl-1H-pyrrole-2-carboxylic acid
residue
Npc(Me) = 4-nitro-1-methyl-1H-pyrrole-2-carboxylic acid
residue
Npe(Pr) - = 4-pitro-1-propyl-1H-pyrrole-2-carboxylic acid
residue
-t Pip ' = pentafluorophenyl radical
Phe = phenyl radical
psi ‘ = pounds per square inch
Py : = . | 4-amino-1-methyl- 1H—py1role—2 carboxyhc acid
residue
Pyr = pyridine
Pzl-Gu-(Boc); ' = N,N’-Bis(fert-butoxycarbonyl)-1 H-pyrazole-1-
. carboxamidine
q = quartet
pm = rotations per minute
R, = retention time
jrt = room temperature
S = singlet
t = triplet
t-Bu = t-butyl protecting group
TEA = triethylamine
TFA = trifluoroacetic acid
| THF = tetrahydrofuran
TLC = thin layer chromatography
Z = benzyloxycarbonyl protecting group
viv = volume/volume
viviv ' = volume/volume/volume
BSA = bis-trimethylsilylacetamide
- TMSOTS .| = - | tri-methylsilyl trifluoromethan sulfonate
nm : = nanometer
RP HPLC = reverse phase HPLC
| NBS ' = N-bromosuccinimide
NIS = N-iodosuccinimide
DI = deionized
| NMP - = N-methylpyrrolidone
PPA ' = polyphosphoric acid
| Hex = hexane i
1 DMEM = Dulbeco’s Modified Eagle’s Medium
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Et = ethyl
protecting

radical EtOH = ethanol Froc = fluoren | nethox carbonyl

group g = gram@y for a; = glycine amno acid residue h

hours HBA- AMPS = hydrox benzami de -nethyl pol ystyrene HBEW$hatember 2006
O Benzotriazol-1yl-N, NN ,N - tetrameth | uroni um hexafl uoro hos hate HPLC =

hi gh performance |iquid chromatography LC/ M5 _ liquid chromatogra by/ nmass
spectroscopy Lys = lysine amno acid residue M= nolar MM = mllinolar
:rmlltplet I\/E . I = mJ.ligram mn.
m nut es ‘FnlrerthMﬁ%q{amaﬁm&n%?éﬁg nn%‘bgrpl%rﬁ' d_o%Jé 6 Decenber

m

2006 MMr —commnme(ﬂm’xgﬁmy{edz (Ep). aﬁllsyéldmgyjsmﬂmlamﬂwhkctad ot ect| ng group m

= nel ting point

ectrumN =

nmelting point wt
nor mal® tﬁﬁx?@lb“ﬂ%%a&wlwgﬁm@d%% %ﬁe@ngﬁmrr%%ﬁndmsaaents

4-ni trophenyl cb@tet@hlly available from any one of Aldrich, Lancaster, Sigma, Specs, TCIL

5

10

15

Maybridge Frontier Scientific and Bachem. The term "Aldrich" indicates that the
compound or reagent used in the procedure is commercially available from Aldrich
Chemical Company, Inc., Milwaukee, WI 53233 USA,; the term "Lancaster" indicates
that the compound or reagent is commercially available from Lancaster Synthesis,
Inc., NH 03087 USA,; the term "Sigma" indicates that the compound or reagent is
commercially available from Sigma, St. Louis MO 63178 USA; the term
"Maybridge" indicates that the compound or reagent is commercially available from
Maybridge Chemical Co. Trevillett, Tintagel, Cornwall PL34 OHW United
Kingdom; and the term "TCI" indicates that the compound or reagent is commercially
available from TCI America, Portland OR 97203; the term "Frontier Scientific"

indicates that the compound or reagent is commercially available from Frontier

Scientific, Utah, USA; the term "Specs" indicates that the compound or reagent is

. commercially available from Netherlands; and "Bachem" indicates that the

" compound or reagent is commercially available from Bachem, Torrance, California,

20

25

USA.

Set forth in the examples below are compounds and intermiediates useful for

making compounds of the present invention.

Example 1
2’-C-methvi- B -D-ribofuranosyl)- 6-bromopurine (41

9-(2’-C-methyl- B -D-riboﬁlrandsyl)— 6-bromopurine (41) can be synthesized

- utilizing the general procedure described in R. Harry-O’kuru, J. Smith, and M. Wolf
J. Org. Chem. 1997, 62, 1754-1759.
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- Npc(Et) ="4-nitro-l-ethyl-IHpyrrole-2-carboxylic acid residue Npc(M) =
4-nitro-l-methyl -1 H pyrrol e-2-carboxylic acid residue Npc(Pr)
4-nitro-1-propyl -1 Hpyrrol e-2-carboxylic acid residue PsDecember2006
pent af | uorophenyl radical Phe = hen 1 radical psi = pounds per square inch
Py = 4-am no-1-nethyl-1H pyrrole-2-carboxylic acid residue Pyr = pyridine.
Pzl -Gu-(Boc)2 = N, N -Bi s(tert-butoxycarbonyl)-1H pyrazol e-1- carboxam di ne
uartet rpm= rotations per mnute Rt = retention time rt = room
tenperature s = singlet t = tripletg-R e t-butyl protecting group TEA =
triethylam ne = tgd _ic-ii‘ 3C = drofuran  TLC

thin layer chrSHRESHH SRy TP I8P HARSX, REPRENe 2 -S-Punge bl ) \,/

vol une/ vol ume v/v/v = vol une/vol unme/ vol une BSA = is-tEinethyIsi

-l acet amsde TMSOTfromehé & |, g [ SO otk L~ NM =
nanoneter RP HPLC = %%gggggh%ﬁgggwh5%8h£kﬂﬂ& Eﬂﬁejﬁ%hr%ﬂﬁ&?(}

' methyl- B -D-ribofuranosyl)- 6-bromopurine (41) (1 mmol), K»CO; (200 mg, 1.5

mmol), 3-thiopheneboronic acid (1.5 mmol) and Pd(PPhs), (59 mg, 0.05 mmol) and

the mixture is stirred under argon at 100-°C for 8 h. After cooling to ambient

temperature the mixture is evaporated in vacuo and the residue is chromatographed
10 on a silica gel column. The residue is then taken up into 10 mL NH; saturated MeOH

and reacted at 55-°C for 12 hours in a sealed tube. The reaction was cooled and

concentrated in vacuo. The product was isolated by column chromatography on silica

gel (chloroform/methanol/ammonia 9:1:0.5 v/v/v).

15 Example 3
' Synthesis of 9-(2°-C-methyl- B -D-ribofuranosyl)- Nz-isobutvrvl-gganosine 42

9-(2’-C-methyl- p -D-ribofuranosyl)- Nz-isobutyryl-guanosine (42) is
~ synthesized utilizing the general procedure described in R. Harry-O’kuru, J. Smith,
- 20 and M. WolfJ. Org. Chem. 1997, 62, 1754-1759 and is isolated by HPLC.

Examplc 4
-D-ribofuranosvl)-

25 ' 9-(2’-C-methyl- B -D-ribofuranosyl)- N*-isobutyryl-guanosine (42) (1 mimol)
is dissolved in dichloromethane (10 mL} under argon and 2,6-di-tert--butyl-4- |
methylpyridine (3 mmol) is added. The solution is cooled to 0-°C and
trifluoromethanesulfonic anhydride (3 mmol) is added and the reaction is allowed to
warm to ambient temperatﬁre. After 12 hours the reaction is concentrated in vacuo

| 30  and chromatographed on silica gel (ethyl acetate/dichoromethane). The product is
dissolved in toluene (10 mL) and then K;COj; (200 mg, 1.5 mmol), phenylboronic
acid (1.5 mmol) and Pd(PPhs)s (59 mg, 0.05 mmol) are added and the mixture is
stitred under argon at 100-°C for 8 h. After cooling to ambient temperature the
mixture is evaporated in vacuo and the residue is chromatographed on a silica gel

- - 35 column. The residuc is then taken up into 10 mL NH; saturated MeOH and reacted at -
_ 8 | _



‘NBS =. N-bronosuccininmde NS = Niodosuccinimide D = deionized NW =

N- et hyl yrrolidone PPA = pol yphosphoric acid Hex = hexane DVEM =

Dul beco's Modified Eagle's Medium 86 6 Decenber 2006 | B&Rttel BoodIVR
data, chem cal shifts are given in ppmand coupling constants (J) given in
Hertz (Hz). Al nelting points are uncorrected. In the foll ow ng exanpl es
and procedures, the starting materials and reagents are comercially

avai | abl e f10f fh{2 Bowes 8t a pgadnd tabe. Thy reagien s cogled gad cagpssptsated g vacug

Maybri dge | i A %91 M " Al drich” indicates that
t he comoun&dﬂé&ﬁ%%cégﬁgﬁﬁ%gfgg%n t gﬂ%?gfégrc%?go{lgﬂlg%ﬁ@erci ally avail abl e
from Al dri ctehlo@rferi/omthaGolipampnialn0.5 WAMpaukee, W 53233 USA;, the term
"Lancaster" indicates that the conpound or reagent is commercially

avai.-l abl e from Lancaster Synthesis, 1Inc., NH 03087 USA; the term"Si gma"

i ndi catgs that the conpound or reagemianhsie 40 conmercial ly avail able from
Sigma, St. Louis MOg 48 5= ' N (illi es that the
conpound or reagent ™1 e Chem cal Co.
Trevillett, Tintagel, Cornwall PL34 OHWUnited Kingdom and the term"TC"
i ndi cates that thg OD-r{bR ARSIyl Sur £PEEY i§ sPhthdsized\udidbRPbeg fr om TC
Anerica, Portland OR 97203; the term "I‘éront ier Scientific" 15 indicates
that the cdifdundOdrurn.dagmith, il MoWadf di Qg Chawai 9%b 63, ¥158rh78Pont i er

Sci entkéi c, Uah, USA; the term " Specs" indicates that the conpound or
reagent is comrercially avail able from Netherlands; and "Bachen indicates
that the conpound or reagent is cormgifplésly avail able from Bachem '

~Torrance, Californi gynthddifor 2B ReineiBIDIHb e SYAIRIESHBE! oW are
conpounds and i nterm edl ates ‘3-?«_&11‘1‘1-;gy;ﬁﬁidiﬂ@-‘%h@?lf}orrpounas of the present

i nvention. Exanple 1. ,

15 ‘ 9-(2’-C-methyl- B -D-ribofuranosyl)-uracil (43) (1 mmeol) is dissolved in
dichloromethane (10 mL) under argon and 2,6-di-tert-butyl-4-methylpyridine (3
mmol) is added. The solution is cooled to 0°C and trifluoromethanesulfonic
anhydride (3 mmol) is added and the reaction is allowed to warm to ambient
temperature. After 12 hours the reaction is concentrated in vacuo and

20 ‘chromatographed on silica gel (ethyl acetate/dichoromethane). The product is
dissolved in toluene (10 mL) and then K,COs (200 mg, 1.5 mmol), 3-
thiopheneboronic acid (1.5 mmol) and Pd(PPhs)s (59 mg, 0.05 mmol) are added and
the mixture is stirred under argon at 100 °C for 8 h. After cooling to ambient

‘temperature the mixture is evaporated in vacuo and the residue is chromatographed

25  onasilica gel column. The residue is taken up into 10 mL NHj saturated MeOH and
is reacted at 55°C for 12 hours in a sealed tube. The reaction is cooled and
concentrated in vacuo. The product is isolated by column chromatography on silica
gel (chloroform/methanol/ammonia 9:1:0.5 v/v/v).

30 Example 7

Synthesis of 1-(2’-C-methyl-B-D-ribofuranosyl
' 1H-pyrimidin-2-one ( 21}

9-(2’-C-methyl- B -D-ribofuranosyl)-uracil (43) (1 mmol) is dissolved in
35 dichloromethane (10 mL) under argon and 2,6-di—tert—butyl-4-methylpyn'dine 3
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.25 Synthesi's of 9-(2'-Cnethyl- 6 -D-ribofuranosy_|)- 6-bronopurine (41)
9-(2'-Cnethyl- 0 -D-ribofuranosyl)- 6-bronopurine (41) can be synthesized
utilizing the general procedure described in R Harry-O Kdtember R8¢ h, and
M WIf J. Og. Chem 1997, 62, 1754-1759. 87 6 December 2006 Exanple 2
Synthesis of 9-(2'-C nethyl-6- Drlbofuranosy )-6-(thio hn en-3-yl)-purine

(1) 5 Toluene (10 dded. to on- urged fl ask contai ning
9-(2'-C melALLls dé@ Fﬁiﬁé‘ﬁﬁ?%’éﬁ?*ﬁgt 0%; rpanethapesylionionp| ) | K2003
(200 ng, 1. ZhyaHBs )3 mﬁlotl)hbﬁ@&%rhﬁﬁ%@ﬂéh&wﬁ% alé&e(ﬁown)to idpd(PPn3) 4 (59
ng, 0.05 mmol ) and the 'mxture is stirred under argon at 13)(5l C for 8 h.
Af t er - cool |t@glpletaﬂanbﬁﬁmuhfmmépaamhmtsrmnmmwdenNacue\aaﬂorat ed in vacuo

and the resi,due 10 o silic col u The residue
is then takSROEge ﬂ?ngg ngq\ﬁé?%g{’kﬁcgttage@w %ﬁ%ﬁrgéeclf@@%t‘ 55-C for 12
hours ip a giealiad 1hldb1@ydraﬁseTHE€lmmE§1aﬂ@Pd(PPHJ)§$9§ﬂgi 0.CPRARINE a&&d in vacuo.
The product was isol ated rﬁ\«{ﬁfﬁm umm chr omat o(qlraph on silica el

(chl or of or RSt A& AENIsRherE epentylzine hrogridy i@x@lan@m/énsﬂéﬁmwms of

9-(2'-C net n n

9-(2' -G net ye@aﬁﬁﬁhgrr |%8§Hé§%&c))§yﬁblenl\éem§&§%{eyyf%*8gﬁ%ng@}er@m Aﬁi

synt hesi zedeuapbﬂatezii1111gactdtoemdemen’e@:kiu@fsmhﬁﬂnutegﬁplseardnhﬁdhtenge%olhlﬂmr Yh@ kur u,
J. Smth, 20 nd, M. Wl f Chem 1997, 62, 1754-1759 and_ is isol at ed
by HPLC. @@tgkegmlﬂ@sllosmgﬁ\l@sta@ra d MAQR fiod fegeted af 55°C for 12 fiours

-D-ri beur aiﬂ%ss)éﬁl)ed %ﬂb@“!ﬁ\%@ai&ﬁ@%&éﬁ hﬂlfcoﬁé%%%gerﬂ %VQ!&.IO %H?H&gkt is (3
-D-ribofuranosyl)- N2-1sobutyryl-guanosi ne Issolved in
di chl or onet iselated Qay@ohm)n ¢hmamatograghy omsitic? gﬂ-(dnletoé‘mmn/rﬂathayd)l#adnmoma

met hyl pyrldéﬂins( ngo is added. The solution is cooled to 0-C and
‘trifluoro e‘g ‘oni ¢ anhydride (3 nmmol) is added and the reaction is
allowed to warmto anbient tenperature. After 12 hours the reaction is
concentrated in vacuo 30 and chromat ographed on silica-gel (ethyl

acet at e/ di chor onet hane). The productExamplelfssol ved in tol uene (10 nL) and
t hen KRE03 (208ymthesisofd- fﬂmmetmﬂ}dhymmﬁmmsvhcﬁmdlﬁﬂﬁmmﬂﬁe @gd Pd(PPh3) 4

(59 ng, 0.05 m"md ?2 %—me e{? ]gn%o}i{]ranosy ;neetllly?thio-purine (49) is synthesized

as described in R. Harry-O’kuru, J. Smith, and M. Wolf J, Org. Chem. 1997, 62,

1754-1759,
20 Example 10
' Synthesis of 9-(2°-C-methyl- § -D-ribofuranosyl)- 6-[2-( 1H—1m1dazol 4-yI)-

cthyl]putine (106) '
Compound 106 was synthesized as described herein from hjstamine.
MS 361.45 (M+H)

25 H'-NMR (DMSO-d6): 0.80 (s, 3H, 2’-CHs), 3.25-3.45 (m, 4H, methylene), -
3.53-4.05 (m, 7H, sugar), 5.99 (s, 1H, 1°-H), 7.48 and 9.09 (s, 1H, purine), 8.35 and
8.65 (bs, 0.7H, imidazole)
Example 11
30.  Synthesis of 9-(2’-C-methyl-B-D-ribofuranosyl
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_stirred under argon at 100- Cfor 8 h. After cooling to anbient tenperature
the mxture is evaporated in vacuo and the residue is chronmatographed on a
~silica gel 35 colum. The residue is then taken up into hdge NEB2 ur at ed
MeOH and reacted at 88 6 Decenber 2006 55C for 12 hours in a sealed tube.
The reaction is cooled and concentrated in vacuo. The product is isolated
by col um chromat.ézqraphy on silica gel (chloroformnethanol/amopnia 9:1:0.5

v/iviv). 5 Exanp$€2sCayaihyldsPstibsfugnosyl)-@- Gmthxl‘ﬁulf@?ﬂ)lmﬂﬂe (1 mmol) is

-D-ri bof C- | |
(23) 15 SyroRebdh pREae L e TR Y ey b B RABR Lt b "V 1
J...Og. ChemixtdR99 ke dverhithfl atlr6. terhPerbuseTihe s@lv&&tﬂi b@pbratedf the product

1-(2'-Cmethyl - R D-ri bofuranosvl) - 4-t hi ophen- 3- yrim din- 2- one (17) 15
9-(2' -G rret (éblslﬁqi,atﬁ Ypﬁmcarma%;pgranma@i siligagpl (qliorﬁfﬁw#m?@a@ ssol ved in
di chl or ) er argon and 2,6-di-tert-butyl-4-methyl pyridi ne
(3 mm |sa %?OlqthVNﬂ%utionis cooledto 0C and

trifl uoronet hanesul fonic anhydride (3 mml) is added and the reaction is
allowed to warmto anmbient tenperature. After 12 hours the reaction is
concentrated in vacuo, and 20 chr ona on SI| i ca gel
- acet at e/ di chor oristthesis pf 9B =Crneihylcl-D-gbofyranesyl 1H3pdeddevl)-10 ni) and
. then K2C3 (200 ny, 1 5 rrm)l) 3 Ethl:ﬂ]ﬁﬁmr_ﬂﬁélomc aci d (1 5 mol ) and
Pd( PPh304 (59 ngCoBp@ndri2dolys sam&eamfeu# desctibet! herem fromrteyptanist.i rred under

argon at 100 C fpo . r cooling to anbient tenperature the m xture
is evaporated i a‘@gt}ga(ﬁhﬁne residue i s chromatographed 25 on a silica

gel colum: The pexMiteDMSO- ab)eomrzslslﬂthmamla@lug@gﬁ%dvém and is

reacted at 55C for 12 hours in a sealed tu he reacfion is cool ed and
concent r at edethylene)e 538 (SHEL, pi-Hub80 (& 1Hs mdaleé,d7 B/ (me.ctilnimdadeys Badrogr aphy on

silica gel | of,0f or n nia 9:1:0.5 v/v/v). 30 Exanple 7
Synt hesi s §£§E‘ ﬁ rﬂt)?a(?);qa ﬁl{:ﬁgiml bof uranosyl) - 4- cycl opent yl -
15

. . Example 13
thesis of 9-(2°:C-methyl- B -D-ribofurancsyl)- 6-[2-aminocarbonyl-

(pyrrolidin-1-yl)]-purine (25)

Compound 25 was synthesized as described herein from L-proline amide.
20 . - MS 380.35 (M+H)
H!-NMR (DMSO-d6): 0.86 (s, 3H, 2°-CH), 2.25-3.95 (m, 4H, pyrrolidine),
3.10-4.10 (m, sugar and pyrrolidine), 5.98 (s, 1H, 1°-H), 8.35 and 8.68 (s, 1H,
purine), 9.25 (s, 1H, amide).

25 \ ' Example 14
Synthesis of 1-(2°.3’.5’-Tri-O-benzovl -2’ -C-methvl-B-D-ribofuranosyl)- uracil (47) .

1-(2°,3°,5°-Tri-O-benzoyl-2’-C-methyl-B-D-ribofuranosyl)-uracil { 47) is
synthesized as described in R. Harry-O’kuru, J. Smith, and M. Wolf J. Org. Chem.
1997, 62, 1754-1759.

30

ample 15
Svnthems of 1-(2°.3°,5°-Tri- O-benzovl 2’-C-methyl- B-D-riboﬁlranosyl)-4-

11,2,4 triazol-1- zl)uracﬂ 1521 ‘
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. and the reac

~1Hpyrimdin-2-one (21) 9-(2'-Cnethyl- (3 -D-ribofuranosyl)-uracil (43) (1
mml) is dissolved in 35 dichloronethane (10 nlL) under argon and
2,6-di-tert-butyl-4-nethylpyridine (3 89 6 Decenber 20Qfpckamidbar 2os added.
The solution is cooled to OC and trifluoronmethanesul fonic anhydr| de (3
mml) is added and the reaction is allowed to warmto anbient tenperature.
AfterI 12 hours(thﬁ4rhﬁzb](cﬁnnjugolth p‘éﬂdﬁdﬁddﬂyrac?]tamuﬁegmhnmhm?mt ogrfaphgd
on silica et hyl acet at e/ di choronet hane). The product i ssolved in
anhydr ous THIESPARTOV 9xyaRarft( 1oAY s tlgwiyasided worh rantd iyrring fa@%fefld Ynder Ar
at mospher e ¢y ¢liQRRRINI T oA 6 fardoll o redbsitn MitdrcibEinl ot Bon  added
tion stlrre -at anbi ent” tenperature ours. The m xture
i's evaporatnatlatloPCuad:thanauded;sim @& {1dusmlh 1&:&dd§tdaInIddrcmpﬂm1’emtloa isilica gel

. 55C Tor s etng) i of Rt Fidling o Pt RBRRY Bhedtiiang T

concentr at eéi:txla&e& B0 D f BRISAHE M. IGrgatis ekPdce & %hé@%vﬁ%%ﬁdﬂﬂﬁt ography on
silica gel (ch]oroformnethanol/amonia 9:1:0.5 v/v/v). Examlie 8 15

Synt hesi s dficabgmte, @atast dnpd-over megrasiyet aﬁplmwd)evaaom@ﬂh}}mquduqm. ne (49)
9-(2'-C 49
sygt hesi gg&gglgtedggscgﬁ e%?&ﬁ&t@%% ?m Slgcﬁg‘%lg?a %eme%nl%%%e&g@g I\/% {Nsil fJ O g.

Chem 1997, 62, 1754-1759. 20 Exam I p a 10 Synt hesis of 9-(2'-C nethyl -
-D-ribofur anosyl )- 6-[2-(1Himdazol-4-yl)- ethyl]nurine (106) Conpound 106
was syh@ hesi zed as described herei nEFi%BJ—dl—stam ne. - M5 361.45 (MrH) 25

H-- NMR (DVBO-d6): 0. 8@yfithesigef 1-1 feraiiesyl ) - net hyl ene)
3.53-4.05 (m 7H, sugar), 5(zp¥n m¢th1 1dihe 36 nd 9.09 (s, 1H,

L o o 391&$°S§1§#%54%&W?¢i%%350?@55ﬂ§% SRl gt RS S O

(5 mM) is added and the reaction mixture is kept for 16 hours at 55°C. The solvent is

15  evaporated. The product (26) is isolated by column chromatography on silica gel
{chloroform/methanol/ammonia 9:1:0.5 v/v/v).

Example 17
Synthesis of 1-(2’-C-methyl- B -D-ribofuranosyl)-
20 | N*-(pyridin-1-yl)methyleytidine (27)

Nucleoside (52) (1 mmol) is dissolved in 95% pyridine (5 mL), pyridin-1-yl-

methylamine (5 mM) is added and the reaction mixture is kept for 16 hours at 55°C.
The solvent is evaporated. The product (27) is isolated by column chromafogr_éphy on

silica gel (chloroform/methanol/ammonia 9:1:0.5 v/v/v).

25
Example 18
Synthesis of 2°-C-methyladenosine (50)
2’-C-methyladenosine (50) is prepared as described in R, Harry-O’kuru, J.
Smith, and M. WolfJ. Org. Chem. 1997, 62, 1754-1759.
30

Example 19
Synthesis of 2°-C-methyl-8-bromoadenosine (28)

Bromine (2 mL) is added fo 50 mL of water and stirred vigorously at room

temperature for 3 min. Nucleoside (50) (5g) is suspended in 30 mL of water and Br; -

35 water is added by aliquots at such a rate that yellow color of the reaction mixture

92



.90 6 Decenber 2006 9-(2'- C— met hyI (3-D-ri bof uranosyl ) - 6
- (et hyl sul fonyl )purine (1 mol) is dissolved in pyridine (5 nL)

et hyl enediamne (5 mV) is added and the reaction mxturgde%e,@%tzdb\éerm ght
at roomtenperature. The solvent is evaporated; the product

i sol ated by col um chromat ography on silica gel (chloroforn nethanol/ 5
ammonia 9:1:0.5, v/v/v). Examlp e 12 Synthesis of

9-(2'-C ”Etdﬁydfp%rgi bét%&vé@ma&iubnNﬁlét&aﬁ &%ﬁm@hﬁ;wme} is £H4y! Tipdeni ne (24)

10 Conpound was synt hesi zed as describ herein fromtryptam ne.
410. 38 ( MrHplidris splirciedbRGliddion d #eished caserfullxzwnm@)i wltera@-t¢.p105.6nThes ugar

dol ), 5. 50kt TPt et o b A0l ot b fjancr s 2, L €1

Synt hesi s of 9-(2'-Cnethyl- (3 -Dribofuranosyi)- 6-[2-am nocarbonvl -
(pyrrolidin-1-vl)]-panne (25) Conpound 25 was synthesized as descri bed

herein $rom L-proline anide. 20 MSE3gmple2l MikH) HI - NVR (DMVBO-d6): 0. 86
(s, 3H, 2'-CH3), 2.25-Bmimsisof S4R-Copethyl-B-d-ribyfuranesBSH-10 (m sugar and

pyrrolidine), 5 98 (s, 1H, M&MMIH purine), 9.25 (s,

il'g . %_mngf %lyl E@ r’[’ﬁ gqo}]jﬁ)g Sel IISIPI%?‘?Q laxﬁhods SImllar 0 t%se set R%tlh by
1-(2',3", 5Dﬂ'drbcq®oh A 37 7—3@ met hyl - (3-D-ri bof uranosyl)-uracil (47) is
syntheS|zed ‘as descrl ed in R Harry-O kuru, J. Smth, and M WIf J. Og.
Chem 10997, 62, 1754-1759. 30 Exam|p a 15 Synthesis of

1-(2',3 ,5 -Tri-0O benzoyl -2' - G net hb¥§h I%'z?ri bof iranosyl)-4-

2’-C—meth I-B-Duriboﬁlranos 1

The t1tle compound can be prepared by methods similar to those set forth by
15  Rizkalla’ on page 3985.

Example 23
Synthesis of 2.4-diamino-8-(2’-C-methvyl-B-D-ribofuranosyl

dihydro-pyrido[2.3-d]pyrimidine-6-carboxylic acid amide (82)

20 The title compound can be prepared by methods similar to those set forth by
Anderson® page 999,
Example 24

Synthesis of 4-am1n0 8- 2’-C-meth I-3-D-ribofuranosvl

25
_ The title compound can be prepared by methods similar to those set forth by
Anderson® page 1000.
Example 25

30 Synthesis of 2.4- d1am1no 8-(2"-C-methyl-§-D- ribofuranosyl)-7-

_ The title compound can be prepared by methods similar to those set forth by -
Anderson® page 1000. '
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. (1,2,4-triazol-1-vl) uracil (52) 91 6 Decenber 2006 1,2,4-Triazol (60
mml ) is suspended in dry acetonitrile (70 nmL) at OC Phosphorous

oxychloride (15 MV is slowy added:\/\n%}glr i d stlrrlngégleheg%&% drog
} |on m xture 1's stlrre

wi se addition of triethyl ne isny ct

for 30 nin at OC—%YEQLK%&EH el _u]?‘ét,']?zﬂ.bp,ﬁlF BOSY¥HEA Asytfand- In 1-hour
the reacti ondPudioxqdehicahydrapaisiopd.3¢ipyakmidingtGeeprbonvliciagid agtide $8) um

bi carbonate. The product is extracted with 50 nmL of chI or of or m Organi c
extract is washed with 5% sodi um bicarbonate, water, dried over magnesi um

sul phat & arﬂtemlraﬁanthlmdof X hmtlmiscmwanﬂ 4.5-digxedl asgaebm@m-gmggg onmat ogr aphy
on silica g . 10 Exanpl e 16 Synt hesi s of

1-(2' - C metHY PF S-S (ani nocar bonyl net hyl ) cyti di ne (26)
Nucl eosi de (52) 4,§~dEB3€%L94558 @ﬁﬁ%&dﬁ%mz%Qﬁgﬁ%ﬁiﬂ&@c@oﬂ}ﬂoaﬁem%ne am de

(5 M) is added and the reaction mxture 1s Kept for 16 hours at C. The
sol vent i s ested way apuhesized as BessripedB.H.RizBylla emdlAsBI Broeth, byOrgClam

chr omat ogr (chl or of or m et hanol /anmmonia 9:1: 0.5 v/v/v).
Exanpl e 178@{7%%%?)55%@1&%2' C-meth O -D-ribofuranosyl)- 20

NA- (pytodin-1-yl)methyl)cytidine (27) Nucl eoside (52) (1 nmol) is dissolved
in 95% pyri d| ne g5 rrL) I’I,dl’n-| -y nmet hyI amne (5 MV _| S added and t he
reaction mi}eR ahol § 65 halsrhenzaviegr? -Cmeth ddi-Datipo i

The product (27 ﬁ%‘&}5§<¢3*ays§
(chl orof or

2' - C net hylzibstbdieser (50) 2' - C- net hyI aden05| ne (50) i's prepar ed as

- d ibed in R O kur Smith, and M J. Chem 1997,
' 6;-80?752_ 1;29_ élg‘)aqrg}éﬁg}sgm (gb;l'the product from Step 1 above (0 2g, 0. 7lmmol) indry -

15 acetonitrile (3.5 mL), BSA (0.385 mL, 1.56 mmol) was added and the mixture

refluxed under argon for 30min. The resulting solution was cooled to room
temperature and 1,2,3,5-tetra-O-benzoyl-2’-C-methyl B-D-ribofuranose (0.32g,
0.55mmol) in dry acetonitrile was added followed immediately by TMSOT{ (0.513
mL, 2.84 mmol). The resulting reaction mixture was heated to reflux for 2 hours.

20  The reaction was allowed to cool to room temperature then was concentrated in

" vacuo to an oily residue. The oily residue was taken up in EtOAc and washed 1X
with saturated NaHCOj3 and the aqueous layer was re-extracted 2X with EtOAc. The
organic fractions were combined, washed with H,O, brine, and dried over Na;SO4
and concentrated in.vacuo. The crude reaction was purified by column
25  chromatography on silica gel using 10% methanol in methylene chloride for elution.

The appropriate fractions were pooled, evaporated, and foamed from methylene
chloride to get 0.406g (100%) of the title compound.

- Step 3. Synthesis of 8-(2’-C-methyl-B-D-ribofuranosyl)-2-methylsulfanvyi-4.5-dioxo-

lic acid amide.
The product from Step 2 above (0.2g, 0.270mmol) was dissolved in 40mLs

- 30

liquid ammonia and stirred at room temperature for 48 hours. The liquid ammonia
was allowed to evaporate and the resulting yellow oily residue was purified by HPLC
0-20% Buffer B over 30min at a flow rate of 10mLs/min. Buffer A —0.1%

35  triethylammonium acetate in water, Buffer B-0.1% triethylammonium acetate in
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.Synt hesi s of 2' -G nethyl - 8- bronbadenosi ne (28) Bromine (2 nL) is added to
50 nL of water and stirred vigorously at room tenperature for 3 mn.

Nucl eosi de (50) (5g) is suspended in 30 nL of water and Bigecedpel®d® | S
added by aliquots at such a rate that yellow color of the reaction m xture
92 6 Decenber 2006 disappeared between each addition. The total amount of
Br2-water is 45 nL. The solid is collected by filtration and washed

caref ul | y wWHCNcEgolgddimetions contapringneleoride and exangtaed & vagee yast diadi zed from
hot t t | el 00 -t ' . t hesi f
52 (2" et B 14 §igbpfch e dRSol @ il PG B GSATBE e BGind)1 P22 2 2 )

The titl e cangwidd. can be prepared by nethods simlar to those set forth by
Ducrocqg 6 on page 7%?‘3 Eo 7%?. 10 Exanpl e 22 Synt hesi s of :

4-am no-8-(2'-C 1-13 M3 i bof ur anosyl ) - 5- oxo

5. 8 di hydr 0- pyr i JuhRaR (BIMBGiG: didle: fi1 CALOIBYS b ¢, 3 ACAD! oA, e title
conpound can be prepared by nethods simlar”to those set”" forth by 15

Ri zkal | a7 omgpage03986n, 3k afpl) .28, $int hE3,i %4 ¢ 1H, -Ar), 8.8 and 9.2 (s, 2H,

2. 4-di am nol-]\ﬁ_%? - C-net hyl -1'3-D-ri bof uranosyl ) - 5- oxo- 5, 8-

di h}dro- pyrT 2, 3-dl pyrimdine-6-carboxylic acid am de (82) 20 The title
conpound can be prepared by nethods simlar to those set forth by Anderson
page 999. Exanple 24 Synthesis of  Eyxample 27 :

?Zagl 3?%§r |(r2n é?ﬁf?ggﬁ&g‘j@%?@ﬁag&% .- _ﬁ)% oS lz.ﬁgﬂgg%gtrjg;jpcan be
pr épar ed by nethods siml a?g{’%%or?%bdjg Sel I%%?“?ifh(g}efsi 1der son page 1000.
‘Exanpl-e 25 30 SyTiietithd @ntplound can be prepared by methods similar to those set forth by
2. 4-di am nq- 8- (12'9- C-nethyl -1 3-D-ri bof uranosyl ) -7-

- Rizkalla” on page 3979. |

15 | Example 28
: Synthesis of 1-(2°-C-methyl-B-D-ribofuranosyl)-1H-
' pyrido[2.3-dlpyrimidine-2.4-dione (87)

The title compound can be prepared by methods similar to those set forth by
Rizkalla® on page 3979.

20

Example 29
Synthesis of 8-(2’-C-methyl-B-D-ribofuranosyl)-4-

- methylsulfanyl-5.6.7.8-tetrahydro-pyrido[2,3-d]pyrimidine (88)
The title compound can be prepared by methods similar to those set forth in
25  Biorog. Khim., 1979, 5, 1369.

Example 30
Synthesis of 3-(2°-C-methyl-B-D-ribofuranosyl)-6-methyl-

3.7a-dihydro-1H-furo[2.3-d]pyrimidin-2-one (89)

- 30 The title compound can be prepared by methods similar to those set forth in

De Clercq12 page 666.
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~.0x0- 7, 8-di-hydro- pyrido[ 2, 3-dl pyrimi di ne-5-carboxylic acid anm de-(84) The
title conpound can be prepared by nethods simlar to those set forth by
Anderson page 1000. 93 Exanple 26 6 Decenber 2006 Synt hg$jese@ber 2005
(2' met hyl - B- D-ri bof ur anosyl ) - 2- net hyl sul f an}|

5-di oxo 3,4,5,8-tetrahydrop r} ido[2,3-d]pyrimdine-6-carboxylic acid
am de (85) 5 Step 1. Synthesis of
2-met hyl sul fanvl - 4, 5- di oxo- 3, 4, 5, 8- E&emgladlr o- pyri dof 2 3-
dl pyri ni di ne- 6- car boxyl W&f_—ﬁm-ﬁ D'ﬂbOfUTaHOSVD'
4, 5-di oxo- 3, 4, 5, 8-t et3.8ly/d+te rmigdirn2-ofe o;‘.ij boxyl ic acid

t hyl t h d d b B
S ot eyttt z%%%ﬁ'i%gwbmgavgwﬁ sheffeighls” 3"

5 -triss berlh@ﬁieﬂib)ﬁs@et‘f&ﬂ'i@&hh‘ﬂenglﬁﬂt flgg@nosyl ) - - o
met hyl sul fanvl - 4, 5-di oxo-3, 4, 5 tetrahydro-pyrido[ 2, 3-d] pyri m di ne-6-car bo

X, acid ethyl ester To a suspension of the product fromStep 1 above

(0.2g, 0.71mmmol) |n dry 15 acetoni lll’lﬂc(é% BSA (0.385 niL, 1.56
mol ) was added he e o x r an .f 30gi,n. The

resul ting sol uti ‘frjquécy ﬂthyj',r; G BandR
1,2,3,5-tetra- Obenzoyl -G 22073 anose (0.32g, 0.55mmmol) in

dry acegonitril erw&ﬁle%ﬂ%uﬁ&!:e{mgﬂ m@slyﬁieﬁions %ﬁmase(sfetmbyrm 2.84

mrol ). The resuy]ting reaction mxture was heated to reflux for 2 hours. 20
The react i oveelgaspagell68®Bd to cool to roomtenperature then was concentr ated
in vacuo to an oily residue. The oily residue was taken up in Et QAc and
washed 1X with saturated NaHCO3 and the aqueous |ayer was re-extracted 2X
with EtOAc. The organic fractions Wea@plkddbi ned, washed with H20, ‘brine,
and dried over NazZdM4is oqrﬂctzc@%@mﬁnrmﬁbbﬁrafﬁﬁﬂm-ﬂaﬁvmm%mactI on was

- purified by colum 25 chromatg% 39 i&a [ "using 10% net hanol in
met hyl ene chloride for elutio e a ro;l)rilqla e fractions were pool ed,

evapor at ed, and Theditedomponndwnbel rregaredly methdds similgeto thostGeyfofth®y%) of t he

title corrp 17 Ste Synt hesi s of
8-(2'- %F E?%of uranosyl ) - 2- met hyl sul f anyl - 4, 5- di oxo- 30
3,4,5, 8 t et rahvdro pyri do[ 2, 3-dl pvri m di ne-6-carboxylic acid am de.

Example 35
_20 Synthesis of 3-(2°-C-methyl-B-D-ribofuranosyl)-3H-

1.2 4ltriazolo[1.5-a] pvrimidin—7-0ne (94)

The title compound can be prepared by methods similar to those set forth in
Winkley'® page 239.

25 Example 36
Synthesis of 3-methyl-8-(2’-C-methyl-B-D-ribofuranosvyl)-2-
methylsulfanyl-3H,8H-pteridine-4,7-dione (95)

The title compound can be prepared by methods similar to those set forth by
Hawkin™, et al. page 2875. |

30 Example 37
Synthesis of 5-(2’°-C-methyl]-§- D-rlbofuranosvl)bvndln-Z vlamme (96)
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- The product from Step 2 above (0.2g, 0.270mmol) was.dissolved in 40nLs
liquid anmonia and stirred at roomtenperature for 48 hours. The liquid
anmonia was allowed to evaporate and the resulting yell due vvas
purified by HPLC 0-20% Buffer B over 30mn at a flowra ?Weg%rln?fe@ti

Buffer A - 0.1 %35 triethylammoniumacetate in water, Buffer B-0.1 %
triethylammoni um acetate in 94 6 Decenber 2006 CH3CN. Pool ed fractions
cont ai ni ng nucl ebks e eomposnd gt be preparad b conpling dhaialieamhtivh phecwganfapor at i on

wi t h absol 2 cle si de. ME5:
sor. 15 (P et e e Ty ﬁﬁpﬁrsﬁ ORTASE s SR o )
~ 3.0-4.0 (m desttibedgiredovsly.520-5.5 (m 3H - , 6.7 (s, 1H, 1'-H), 7.4 (s,
1H, -At), 8.8 and 9.2 (s, 2H, -NH2). Examll e 27 10 Synthe5|s of

8-(2' -Cnethyl -B-D-ribofuranosyl) 8H pyridof2, 3-dl pyrimdine-2, 4-di one

(86) The title compound can be prepgied Rirgret hods simlar to t hose set

forth by R Zka'éi&%aegﬂ B398 39/ dnyiLB. DRI np%ﬁﬁ)?”pv?ﬁm- 508t (97

1-(2' -C et hyl - B=D-1T bof aranosyt ) = 1HF ~PyTi atpvrrnrar ne- 2, 4- di one
(87) The t|tle dﬂmawmnqmun@earweagnapadibyom;ﬂlhgd& aﬂtemalnaésﬁgarfhose set
forth b Ri zkal a90 e _3979. 20 npl e 29 Synt hesji s of
8- (2 - C}lrretmﬁﬂ’ar g%§61§93;q13 1,40 thEﬁ)ase prepared b¥ methods similar to those
met hyl sul fa&génb'@d%gw&s fyeeeahydro- pyrido[ 2, 3-dl pyrim dine (88) The ti tle
conmpound can be prepared by nethods simlar to those set forth in 25
Bi oroglOKhim, 1979, 5, 1369. Exanple 30 Synthesis of
3-(2' -G net hyI -13-D-ri bof uranosyl -6-nethyl -
Example 39
Synthesis of 8-(2°-C-methyl-B-D-ribofuranosyl)-pyrazolo[1,5-a]

[1.3.5]triazin-4-ylamine (98)

‘-m

15 The title compound can be prepared by coupling the alternative sugar f,
prepared as described in Scheme 1, to the base prepared by methods similar to those |
described by Tam25,_et al. on page 1307. Other pyrazolotrazine C-nucleosides, for
example compounds 99 and 100, may be prepared using this sugar (f) and other
techniques well known in the art.>**’

20

Example 41
Synthesis of 9-( 2°-C-trifluoromethyl-B-D-ribofuranosyl)-

N6-§2-amjnoethyl )adenine (62)

The title compound can be prepared by methods similar to those set forth by

25 Li®, et al. and methods described herein. Trifluoromethylated ribofuranosyl
dérivates maybe coupled to a variety of bases, for example compounds 63, 64, 66
and 67, may be prepared by techniques described herein as well as methods well
known in the art.

30 : ' Example 42
' Synthesis of 1-(2’-C-ethenyl-B-D-ribofuranosvl)-1H-benzimidazole (73)

The title compound can be prepared by methods similar to those set forth by

Sa.g_i3 8 et al. and methods described herein. Ethenylafed ribofuranosyl derivates
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.3.7a-di hydro-1 H-furo[.2,3-dl pyrimdin-2-one (89) 30 The title compound can
be prepared by nmethods simlar to those set forth in De Cercgl2 page 666.
95 6 Decenber 2006 Exanple 31 Synthesis of

3-(2' -G net hyl - B-D-ri bof ur anosyl ) - 6 December 2006
3,5, 6, 7a tetrahydro-1 H furo[ 2, 3-dl pyri mdin-2-one (90) The title conpound
can be prepared by paki ng approgri ate nodifications to 5 the nethods set

forth by G Makef eowpisd t‘badéﬂ%gé ases fpprranphe eympaiads 68-310, may be prepared
7-(2' - G net t
pyﬁrol of r2re SB%JI[%%I&JSAQ (e g%%%&ﬁgﬂ%ﬁ%&gé@o&élg%ﬂgg th%e ‘pr epared by

nmethods simlar to those set forth by Seelal7 page 1585. Exanple 34

Synt hesi s of 1-(2'-C—rrethy| B- D-ri bof uraposyl ) - 4- et hyl sul fanyl -1 H 15
pyrrol of 2, 3-d] pyri m'di ne | ound can be preared by net hods
simlar>to thoseyabesis o5 iz 1 Hebeamimidazeke (7B) Synt hesi s

k 2-BD A
of 3-(2'-C nethy tri.az
1, 5-al pyri m din- %ﬁ@‘?@%’wﬁ%ﬁ# ep%ghnggﬁiﬁghocan gargor@ose 5t fQorth br)r’et hods
~simlar to Sdm’é,eetszétanﬂmdtﬁndsﬂescﬁbai Heyih3 Hvl@g@lﬁ@ﬂmbﬁﬁraﬁﬁ@ﬂrﬂéﬁv@& Synt hesi s

of 3-nmet hyl - (2' | - B- D bofuranos
met hyl sul f aRgY2eHq ésﬁ%q 2 %ﬁt)ﬁ@ S?Saé?rdﬁém@éﬂa)mm@n@ﬁ 4-dogpmpbeperash be

repared b t t et at page
587 par ed Eﬁiﬁ&%ﬁ%&g%@yﬁﬁ%%ﬁ@g R RGhethAstelP¥nowiPithh oD

5-(2'-®nethyl -B-D-ri bofuranosvl)pvrldl n-2-yl am ne (96)

Example 44
Synthesis of 1-(2°-C-methyl-B-D-ribofuranosvl

The title compound can be prepared by methods similar to those set forth in

-4-nitroindole (104

Yokoyama®, et al. Other Indole nucleosides can be prepared by coupling
15 ribofuranosyl derivatives to a variety of indole, for example compounds 105, maybe

prepared by techniques-described herein as well as methods well known in the art.®?

Exampie 45
S thesis of 9-(2°-C-methyl- B -D-ribofuranosvyl)- 6-

20 Compound 107 was synthesized as described herein from azetidine.
MS 323.32 (M+H) |

H-NMR (DMSO0-d6): 0.76 (s, 3H, 2°-CHs), 3.25-3.45 (m, 4H, methylene),
3.10-4.10 (m, sugar and azetidine), 5.98 (s, 1H, 1°-H), 8.35 and 8.68 (s, 1H, purine).

25 Example 46
. thesis of 9-(2°-C-methyl- § -D-ribofuranosvl)- 6-

Compound 108 was synthesized as described herein from pyrrolidine.

MS 336.32 (M+H)

H!-NMR (DMSO—dG): 0.77 (s, 3H, 2°-CH3), 2.00 (m, 4H, pyrrolidine), 3.43-
30 4.14 (m, sugar and pyrrolidine), 5.98 (s, 1H, 1°-H), 8.36 and 8.72 (s, 1H, purine).
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.96 6 Decenber 2006 The title conmpound can be prepared by coupling the
alternative the sugar f, prepared as described in Schene 1, to the base
prepared by nethods si m' lar to those described previous anpl e
38 Synthesis of 5-(2'-C methyl-B-D-ribofuranosyl)-1H pyr:ﬁé)ler?%él %;3259%7()

The title conpound can be prepared by coupl ing the alternative sugar f,
prepared as described in Schenme 1, tEx ﬂi@ se prepared by methods si mlar
to those desg thaeﬁls@rge I Qi eYhyl -
8-(2'- C—methy - -nyrazol o
3, 51tri azi n- 4-yl @nmrpeur(@@) Wa_ﬁsyﬁﬂESMcd asedascmhﬁdmtwbm&mhefrmﬂldmr ed by
coupl.ing the al tgfsggﬁtdna\éf@%ﬁgft prepared as described in Scheme 1, to

t he base prepare simlar to those described by Tan5, et al.
on pages51307. O HENMR(BAEOUGR 1)'786&](3}!{1@1@@9@6? (mf €M, pifetRiR) 8. gRnpounds
99 and 100, may be prepared usi ‘? IS su ( ) and ot her t echni ques wel |

known in t h&88fm, sugar s piperidingh 4.91-4.2d sl Kedd) 59, OH( b~H),8-2%4m| uor onet h
ly (3-D-ribgk N - (2-am noet hyl ) adeni ne (62) The title conpound
can be prepgre?bglsé!éﬁ?%ds simlar to those set forth by 25 Li35, et al.
and net hods described herein. Trifluoronethylated ribofuranosyl derivates
maybe coupled to a variety of bases, for_ exanple conpounds 63, 64, 66 and
67, may be prepared b technr ques d herein as well as nethods well
known il t heSxmthesigof &2k Bk, h purine (109

1-(2' -Cethenyl -(3-D-ri bofuranosyl) 1Hambnzr m dazole (73) The title

+ compound can be prepag-@i-GwmeiplBobsimwifithnayl)t BypoRes®iregliorth by Sagi 38,

et al. and nethods descri bed herein. Ethenylated ribofuranosyl derivates
S 9-(2'-C-methyl-B-D-ribofuranosyl)-6-(methylsulfonyl)purine (0.2 mmol) was ‘

dissolved in 3 mL of dry ethanol, solution of hydroxylamine (prepared as described
15 . by P.K.Chang, J . Med.Chem., 1965, 8, 884) was added (2 mM) and the mixture was
refluxed for 1 h and than concentrated in vavuo. The residue was dissolved in DMF
- (5 mL) and purified by HPLC 20-100% B in 30 min, flow 10 mL/min, A—0.2%
triethylammonium acetate in water, B-0.2% triethylammonium acetate in CH3CN,
The fractions contained the mixture of protected nucleosides 109 and 110
20 were evaporated, dissolved in MeOH, treated with HCl/MeOH for 5 min at 0°C and
the mixture of nucleosides 109 and 110 (3:1) was precipitated with ether. The mixture
was separated by HPLC, 0-20% B in 30 min, buffers as described above. |
Corresponding fractions were combined, evaporated, co-evaporated with
water (3 x 10 mL), dissolved in metharlol (1 mL) and precipitated with ether (35 mL)
25 to yield white solid. .
9-(2'-C-methyl-B-D-ribofuranosyl)- N° —(hydroxylamino Jpurine (109)
MS: 283.19 (M+H), |
Amax 261.5nm, )
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.97 6 Decenber 2006  naybe coupled to a variety of bases, for exanple

conpounds 68-70, maybe prepared by techni ques described herein as well as
nmet hods well known in the art. Exanple 43 5 Synthesis of
1-(2' - C et hynyl 1- 0- D-ri bof uanosyl ) - 1 H benzi mi dazol e (79) ® PASEMPPL 746
conpound can be prepared by nethods simlar to those set forth by Sagi 38,
et al. and net hods i erein. ted ri ofu s erjvates
maybe coupl ed to a@iﬁ?@%ﬁ&gé@gs %Q‘%ﬁﬁ&-&&?@% 7% 7‘% 7 (yay be
pr epar ted 1gmt£q@uquﬁz@é&§t@f Hlyecdo@fsr eHN12m), \@qidarﬁ%.mshﬁiispmley known in
e ar amlre ynt heSi s o
1- (2' - G et hyl - | 3(D-Cinpofiydifeliathpfjratesyi)t hgioxdehame (10W) The title conpound
can be prepared mlar to those set forth in Yokoyana43, et
al. O her Indol eﬁﬁ gﬁ,‘g&:ﬁ@@l}’can be prepared by coupling 15 ri bof uranosyl
derivatives to & vapiesuy0f indole, for exanple conpounds 105, maybe
prepared by technlques dedcribed herein as well as methods well known in
the-art. 43 ExaHbNMmﬁDBSSﬁ-ﬂé)susmcﬁ 3, (22:CHG),ifet 24 (@, 3B sughof Gl (ss | ) -
6- (azetidi n:| -y i ne und 107 was synt hesized as descri bed
herein froméfz]e }?ng ﬂ/é%gég 1;@%@@%81413N,\,R (DVBO-d6): 0.76 (s, 3H,
2'-CH3), 3.25-3.45 (m 4H, nmet hylene), 3.10-4.10 (m sugar and azeti di ne),
5.98 (s, 1H, 1'-H), 8.35 and 8.68 ( urine). 25 Examlp e 46
Synt hefds of 9-(2' -G nethyl-13 - DrMsyl) 6- (pyrrolidin-l-yl)purine
(108) Corrpo@@thb@]ﬂ oﬁﬂs&‘s@nﬁét@sj— Bel)-rdbofdmnogyilb dnéthoetamifisyuringY1119! | di ne.

M5 336. 32 (M O d6 Q.77 (s, 3H. 2'-CH3), 2.00 (m 4H, ‘
pyrrolidi n(e) , Hé dﬁ;?’_l\ﬁva(s ) W%ﬁ@%?‘ibﬁ@iﬁ@}m@%@@e 1H, 1'-H),
8.36 and 8.72 (%S%@A}?QM_@E? Decenber 2006 - Exam|p e 47 ‘ :

H'-NMR (DMSO0-d6): 0.91 (s, 3H, 2°-CHs), 3.82-4.04 (m, 7H, sugar), 3.95 (s,
15 O-CHs), 6.01 (s, 1H, 1’-H), 8.22 and 8.88 (s, 1H, adenine). |

- Example 50
.Synthesis of 9-(2’-C-methvl-B-D-ribofuranosyl)- 6-hydrazinopurine

Nucleoside 55 was synthesized as described herein from hydrazine.
20 MS 297.31 (M+H) _
H'-NMR (DMSO-d6): 0.80 (s, 3H, 2’-CHj3), 3.80-4.00 (m, 7H, sugar), 6.02 (s,
1H, 1’-H), 8.47 and 8.77 (s, 1H, purine).

Example 51

25 Synthesis of 9-(2°-C-methyl-B-D-ribofuranosyl)- 6-N-methylhydrazinopurine (112

-Nucleostde 112 was synthesized as described herein from hydrazine,
MS 313.72 (M+H)
- H'-NMR (DMS0-d6):-0.68 (s, 3H, 2°-CHs), 3.80-4.00 (m, 7H, sugar), 3.88 (s,
N- CH3), 5.90 (s, 1H, 1°-H), 7.68 and 8.21 (s, 1H, purine). | |
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- HPLC, 0-20% B

‘Synthesis of 9-(2'-Cnethyl- 6 -D-ribofixranosyl)- 6-(piperidin-I-yl)purine

(57) Compound 57 was synthesized as described herein frompyrrolidine. M5
350.37 (MtH) 5 H -NWR (DMSO-d6): 0.78 (s, 3H, 2'-CH3), 1.
pi peridine), 3.43- 3.88 (m sugar and piperidine), 4.01- flé%éé(ﬁabeeé?ﬂ%?’ - H)
5.97 (s, 1H, 1'-H), 8.28 and 8.58 (s, 1H, purine). Exanple 48 10 Synthesis
of 9-(2'-CGnethyl-R-Dribofixranosyl)- 6 -h oxylam no)purine (109) and
9-(2'-Cnethyl -R-D-ri bofuranosyl ) - hypoxant hi ne (110)
9-(2' -G nethyl -(3-D-ribofizranosyl) -l LIt &yl sul fonyl) purine (0.2 mml) was
di ssol ved i ML QF 0 95 Y SLORNOk S Of xyl a .
descri bed K . JoVEC T, 1909, 6 34 ) WS ALt :
and thesm xture was refluxed for 1 hugR€(fiBgn concentrated in vavuo. The
residue was dissolved in DM (5 nL) and purified by HPLC 20-100% B in 30
mn, flow 10 ni/&PmpoyndoliBoyassynesivedasrdessribgdhersin fem 3.0 wat er, B-0.2%
tri et hyl ammpgaai : te in CH3CN. The fractions contained the m xture of
pr ot ect ed%@?&é&‘é@?ﬁ&gé&log and 110 20 were evaporated, dissolved in MeCH,
treated wi th HCO M#328.32qiM81yin at 0C and the m xture of nucl eosides 109
and 110 (3:1) \Aﬁﬁl eckBitat ed with ether. The m xture was separated by

i 3 MR OM5{-da) 0-88(sHE ey il 2Hbd 40 (pPHeSHENdi ng
fractigps j ) e = BVAaRAL A water (3 -x 10 nL),
i a5l vod | e i D PRt L T 560 25 o
yi el d whi t etegatyddopydid{ie),-60 Intst i) 1°A13), B-23i dnd f8LA8a(n,04Y,| purinklo
- (hydroxyl am no) purine (109) WMs: 283.19 (MtH), 261.5nm ) 99 6 Decenber
2006 H -NWR (DMSO-d6): 0.68 (s, 3H, 2'-CH3), 3.81-4.04 (m 2H, 5 -H 4.07
(t, 1H, 4'-H), 4.17-4.20 (d, 3'-H), Haffle(sy 1H 1'-H, 8.06 and 8.53 (s,
1H, purine). 9-(2'-Cnethyl-)Y-D-ribofuranosyl)- hypoxanthine (110). 5 M
298. 38 (Mt thesis of 9-(2°-C-methyl- B -D-ribofuranosyl)- 6-(1,2.3.4-tetrahydroisoquinolin-2-

15 ylpurine (114)

Compound 114 was synthesized as described herein from 3,4-

dihydroisoquinoline.
MS 398.53 (M+H)
_ H'-NMR (DMSO-d6): 0.88 (s, 3H, 2°-CHs), 2.25-2.31 and 2.90-3.00 (m, 2H,
20 ‘methylene), 3.10-3.40 (m, 6H, CH,-tetrahydropyridine}, 3.80-4.00 (m, 4H, sugar),
5.20-5.35 (m, 3H, OH-sugar), 6.01 (s, 1H, 1°-H), 7.16-7.25 (m, 4H, benzene), 8.27
and 8.53 (s, 1H, purine). |

Example 54
-D-ribofiaranosyl)- 6-(1,3.4.9-tetrahydro-beta-

carbolin-2-yl)purine (33)
Compound 33 was synthesized as described herein from 1,3,4,9-tetrahydro-

25

beta-carboline.
MS 437.43 (M+H)
30 H'-NMR (DMSO-d6): 0.89 (s, 3H, 2’-CHj), 2.98 (m, 2H', methylene), 3.40-
| 4.00 (m, sugar and methylene of tetrahydopyridine), 4.05 (d, 3’-H), 6.05 (s, 1H, 1’-
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Xy, 249.5'nm H -NWR (DMBO-d6): 1.09 (s, 3H, 2'-CH3), 3.85-4.24 (m 3H,
sugar), 6.16 (s, 1H 1'-H), 8.21 and 8.62 (s, 1H, hypoxanthine). 10
Exanpl e 49 Synthesis of 9-(2'-Cnethyl- 0 -D-ribof uranosglDecember 2006
6- met hoxyam nopurine (111) Conpound 111 was synt hesized as descri bed
herein from nmet hoxyam ne. M5 312.41 (MtH); H -NWMR (DVBSO-d6): 0.91 (s, 3H,
T.CHB), 3. H2-69®2.06 rim, 2H, asumpic),, 7.20-390 (s, 2H] Bradeatich.32 60866 <5, 1TH,
1'-H), 8.22_and adeni ne). Exanple 50 Synthesis of
9-(2'-C rret%‘;l/r?n-e ’gp%%r(lg’sl(ﬁ’m%osyl )- 6-hydrazi nopurine 551 Nucl eoside 55
was synt hesi zed as described herein from hydrazine. 20 M5 297. 31 ( M+H)
H-NWR (DVMSO-d6): 0.80 (s, 3H, 2'-CH3), 3.80-4.00 (m 7H, sugar), 6.02 (s,
1H, 1'-H), 8. 47 and 8. 77 (s 1H, purﬂmﬂpl_éanpl e 51 25 Synthesis of
9- (2' - Gret hyf i meibyl-f i yil drox Z )
Nucl eosi de 112 was synt he5| zed asdﬁﬁsnﬁa‘hhedlmeer ein from hydr azi ne. M5
313.72 (MtH) H - NI\/R (DVBO-d6): 0.68 (s, 3H 2'-CH3), 3.80-4.00 (m 7H,
sugar), 3.8 .
purine). 10 iSO -met hyl - R
- =D-ri bof uraﬁn}mﬂmji@ Wﬁpm-pamdraaﬂy@nbpnymwmeﬂgymw 152@43()1 ne (113)
Corrpourﬂg 113 was synt hesi zed as descri bed herein from 3, 6- di hydropyri di ne.
M5 348.32 (MrH) H - NMR (DI\/ISOd6) 0.88 (s, 3H, 2'-CH3), 3.10-3.40 (m 6H,

CH2- 10 tetg; lg@ﬁ()_ngé g@:ﬁ 98 (m 2H,
an S, 1H, purine).

CH tetrahydropyridine),
dlpyrimidine (117).
Nucleoside 141 :(300 mg, 1 mmol) was dissolved in dry ethanol (10 mL), solution of
hydroxylamine (prepared as described by P.K.Chang, J. Med.Chem., 1965, 8, 884) -
15 was added (10 mM) and the mixture was refluxed for 1 h and than concentrated in
vavio. The residue was purified by HPLC 0-30% B in 30 min, flow 10 mL/min. A —

- 0.2% triethylammonjum acetate in water, B-0.2% triethylammonium acetate in
CH;CN. Corresponding fractions were combined, evaporated, co-evaporated with -
water (3 x 10 mL), dissolved in methanol (1 mL}) and precipitated with ether (35 mL)
20  toyield 117 as white solid.

Example 56
2’ -C-methyl-B-D-ribofuranosvl)- 4- methoxylamino-

[2.3-d]pyrimidine (118)
25 ' Nucleoside 118 was prepared from the nucleomde 141 (example 55, step 1)

' substltutmg methoxylamine for hydroxylamine.
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‘Exanpl e 53 Synt hesi s of 9- (2' C net hyI (3 -D-ribofuranosyl) -

6-(1, 2, 3, 4-tetrahydroi soqui nolin-2- 15 yllpurine (114) Conpound 114 was
synt heS| zed as described herein from 3, 4- di hydr oi soqui nglpdaembM2@BS. 53
(MtH) H -NVMR (DMSO-d6): 0.88 (s, 3H, 2'-CH3), 2.25-2.31 and 2.90-3.00 (m
2H, 20 nethylene), 3.10-3.40 (m 6H, CH2-tetrahydropyridine), 3.80-4.00
(m 4H, sugar), 5.20-5.35 (m 3H, O—l—su?ar 6.01 (s, 1H 1'-H), 7.16-7.25
(m 4H, benzene 8. and 8 53 s_—ﬁElPLf‘pii)rx i ne). Exanpl e 54 25 Preparatl on
of 9-(2'-C mByAE ¥ldhBeyhofuragogyl)- 4- Hydyoxda robhug 4

car bol i n- 2 yl ) purine (33) Conpoundhmmmmnhem zed as descrl bed herein
from1,3,4,9-tetrahydro- beta carboline. M5 437.43 (MtH) 30 H - N\R-

( DMSO- d6)’: ] H net hyI ene) 3 40- 4.00 (m
sugar and net e et FOpY P en-he 40 drg-pyrazolef3ded]( s, 1H, 1' -
101 6 Dece mlaﬁpﬁonéi) 14 90 7. 05 (m 2H, aromatl c) 7. 29 7.40 (m 2H,
aromatic), 1 H purine), 10.99 (s, 1H NH). Exanple 55 5

" Synt hesi s of 7- (IEHGIQDSWWIW%SWWIM&SM&M@&)H exemily 8l by sybstitition-ofyr r ol of 2
3- dl th
7-(2' p)c/:r Irre[ntﬁbf %??(PB’:IP'Z K5 ufg%‘ggﬁ%}/élyr@e? O[iﬁTiJPW‘BW?éF(BFZ 3- dlpyrimdine

(141) was prepared as described in WD 02/057287, p 27-30. 10 Step 2. 7-

2'-C-nethyl -[3- Drlbofuranosyl) 4 hydrox Iamno pyrrolo[2 3- deyrlmdlne
(117). Nucl624 ez YI-2ameth) jasg-pyrazdiol3.@tdpanol (10 nl),

sol ution ofmm%g%j%{_ﬁmne (pr epar ed as descri bed by P. K. Chang,
J. Med. Chem™ 884)

Nucleoside 142 was dissolved in toluene, 10 equivalents of SOC]g was added

and the mixture was heated at 50°C for 2 hours. The solvents were evaporated in

15 vacuum, the residue was co-evapotated with toluene and purified by flash
‘chromatography on silica gel (toluene-ethyl acetate, 9:1 v/v). Corresponding fractions
were evaporated, dissolved in 10 mL of methanol and 5 mL NH,OH was added.
Reaction mixture wes-kept at room temperature overnight and evaporated. The titled

nucleoside was isolated by HPLC as described in example 55, step2.

20 ,
Step 3. 1-(2’-C-methyl-B-D-ribofuranosyl)- 4- hydroxylamino-
pyrimidine (120) |
Nucleoside 143 was transformed to nucleoside 120 as it is described in
example 55, step 2. |
25

Example 58
Synthesis of 1-(2’-C-methyl-B-D-ribofuranosvi)- 4- methoxylamino-

[3.4-d]pyrimidine (119)
Nucleoside 119 was prepared from the nucleoside 143 (example 57, step 3)

30 - substituting hydroxylamine for methoxylamme
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15 was added (10 m\) -and the m xture was refluxed for 1 h and than

concentrated in vavuo. The residue was purified by HPLC 0-30% B in 30 mn,
flow 10 nmb/mn. A - 0.2%triethyl anmoni um acetate in wat 8ih,.BrBer606
triethylamonium acetate in CH3CN. Corresponding fracti ons wer e comnbi ned,
evapor ated, co-evaporated with water (3 x 10 nL), dissolved in nethanol (1,
m.) and precipitated with ether (35 nL) 20 to yield 117 as white solid.
Exanpl e 56 Synthesis of 7-(2'-C nethyl-R-D-ribofuranosyl- 4-

met hoxyl am no-pyrrolo 12, 3-dl p3 ri rE gmnf: §%18) 25 Nucl eoside 118 was

prepared from hethnucl | substituting
met hoxyl ami ne #6+ tydte pax B BRI dy 29 DGR IR YABIO Syt hesi s
of 1- (25 Cmethyl -R-Dri bof ur 3-d 3dni no- pyrazol o(3 4-

~d] pyri midine (12Qyq5 osﬁieeg]ﬂ(o 1yrI ?Bi%so%ed%n?)lggt(ﬁklu )beﬁlﬁ gXle_dLi%OB‘ét hyl- 1

5-di hydro-p ffazolo[3 4 I n-4-on eosi
synt hesi zedNaillqjmcmbmde(NCS)(é&rbhmol) dhyscﬂ;tddsnDMFl((mﬁl ndi) is thehmddeipur i ne f or

1. 5- di hydr o | o[.3, 4- 4- 0 Synt h f

3 5 o Y CaBieE ond iR ¥i Bk B iR B v r SR OB et ( 143)

Nucl eosi de mfe?remaﬁmcis q&&bli&ﬂwiﬂg(r)ﬁgﬁ#aﬁ rg:mﬂparﬁ%éﬂ/@drﬁ@ﬁt?at&f Cefdh? Was added
or

and the m xture was heated at hours. The solvents were evaporat ed
in 15 Y8cuuiromplegiaphy (RiL2)wish MeOH/B6A affenisvi2Bh t ol uene and purified by
flash chromatography on silica gel (toluene-ethyl acetate, 9:1 v/v).
Corresponding fractions were evaporated, dissolved in 10 nL of nethanol
and 5 nmL NHACH was added. Reacti onBxhsplérg® Was kept at roomtenperature

overni ght and 90t -CoRethik b ESlribOMEIROR}- UebifD- 4 %o HPLC as
descri bed in exanpl e ste :

15 Nucleoside 124 is prepared in the same manner as for 123, substituting N-
bromosuccinimide (NBS) for NCS.

Example 61
Synthesis of 7-(2°-C-methyl-B-D-ribofuranosvl)- 5-methvl-4-hvdroxvlamino-

20 pyrrolof2,3-d]pyrimidine (125)
| - Step 1: Nucleoside 141 (1 mmol) is dissolved in DMF (5 mL) and cooled to 0°C.
NBS (1 mmol) dissolved in DMF (5 mL) is then added dropwise and the reaction

stirred for 30 min at 0°C and 30 min at room femperature. The reaction is quenched
with methanol (50 mL) and then concentrated. Column chromatography (SiO;) with
25~ MeOH/DCM affording the 7-bromo-6-chloro-7-deazapurine riboside.

Step 2: The nucleoside from Step 1(0.5 mmol) is dissolved in 10% aqueous dioxane -
(2.5 mL) and potassinm carbonate (1.5 mmol) and palladium
tetrakis(triphenylphosphine) are added followed by trimethylboroxine (0.5 mmol).

30 The reaction is refluxed for 18 hrs: then filtered through Celite and concentrated.
Column chrom_atography (5102} with MeOH/DCM affording the 7-methyl-6-chloro-

7-deazapurine riboside.

~ Step 3 Nucleoside 125 is synthesized as described in Example 55, step 2 usmg
35  hydroxylamine.
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~Step 3. 1-(2'-Cnethyl -R-D-ribofuranosyl)- 4- hydroxyl am no- pyrazol of 3 4-dl
pyrimdine (120) Nucl eoside 143 was transforned to nucl eoside 120 as it is
described in exanple 55 step 2. 25 Exanple 58 Synthesi

1-(2' -G et hyl - (3-D-ribofuranosyl)- 4- nethoxyl ani no-p ar% ﬁécfemberzooe
3,4-d]pyrimdine (119) Nucl eoside 119 was prepared fromthe nucleoside 143
(exanple 57, step 3) 30 substituting hydroxylam ne for nethoxylam ne. 103
6 Decenber 2006 Exanple 59 Synthesis of 7-(2'-C nethyl-R-D-ribofuranosvl)-
5-chl oro-4- hydro& ylam no, 5 ppvrr J dlnvrimdine (123) Nucl eosi de

£
117 (0.1 nmol) J s di.ss dlnDI\{F uf’l% 0 to 0, C
N- chl or gsucci nlgﬁwgwik%ﬂ D105 Deribo aau?,s\?ﬁﬂs'ﬁ&‘ g&(ﬂé‘wﬂ;s t hen

added dropw se and the reactﬁﬂéé@ﬂwn at 0C and 30 nin at
room t enper ne: n Enﬁ‘?)t d then
concent r at E%T&ﬁﬁﬂ%Bcﬁ&ﬁ%g%daﬁlgwﬁﬁ ?g&%ﬂ“ t I\}E?J}l?%ﬁgf ords 123.
Exam | p a 6@Lgmd thes psllagiund tqt@kisripkenylphogithifiz)is ibfedr Bnthiyredetich-ibthemo- 4-
hydr oxyl am n rol of 2 di.ne (124) .15 Nucl epsi de .124 is prepared
in the same? (ﬁﬁﬂﬁéﬂ“ igmf’(ﬁlpg%g %ﬁgi‘??tf’%fq ‘?‘?é ?&Lfortﬁ%%f‘fge.ﬂ?ﬁcmla@ (NBS) for
NCS. Exarrpl ﬁJeﬁ&heﬁWﬁ‘ﬁﬁJe@umﬂkl ahd thrH&Né W&k@iﬁ l@ﬁlﬁ!ﬁlﬁ@%ﬂa}ography

5-met h ydroxyl am no- 20 rrol of r|md|ne (125) Step 1:

Nucl eo Qde (ﬁ@z)(\@thﬁvﬁﬁpﬁmgl\@ﬁ @'dmgethe f/'wth)llflﬁ c(h!prnwdm@umohbd&d@ 0C. NBS
(1 mmol) dissolved in DMF (5 nL) is then added dropw se and the reaction
stirred for 30 mn at OC and 30 mn at roomtenperature. The reaction is

quenched vitti2nstdlenide 1230s sintheadd b @escaPaTATEadipRASS, SR 2 MRing

chr omat ograilphroxy an?x%% W th

15 Example 63
Svnthe31s of 7-(2’-C-methyl-B-D-ribofuranosyl)- 5-cyano-4- hvdroxvlammo—

pyrrolo[2.3-d]pyrimidine (126)
Step 1: To the nucleoside from Example 61, step 1 (0.5 mmol) ) is dissolved in THF

(5 mL) and then palladium tetrakis(triphenylphosphine) is added. To this reaction is
20  then added zinc cyanide and the reaction heated to reflux for 6 hours. The reaction is

.quen'ched with aqueous NH4Cl and extractively worked up. Column chromatography

(8107) with MeOH/DCM affording the 7-cyano-6-chloro-7-deazapurine riboside.

Step 2: Nucleoside 126 is synthesized as described in Example 55, step 2 uéing
25  hydroxylamine.
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25 MeCH DCM affording the 7-bronp-6-chloro-7-deazapurine riboside. Step 2:
The nucl eoside fromStep 1 (0.5 nml) is dissolved in 10% aqueous di oxane
(2.5 nL) and potassium carbonate (1.5 nmml) and pal | adi U§pecember 2006
tetrakis(triphenyl phosphine) are added followed by trinethyl boroxine (0.5
mmol ). 30 The reaction is refluxed for 18 hrs. then filtered through Celite
and concentrated. Colum chromatography (SiQ2) wth McOH/ DCM affording the
7-met hyl - 6-chl oro- 7-deazapurine riboside. Step 3: Nucl eoside 125 is

synt hesi zed- as descri bed in Exanpl e&%mﬁtﬁetp 2 using 35 hydroxylam ne. 104

5 g E)gcegb(r'-,‘nret ﬁg? est QB}Z? (5.32 2 et \r/].:[? D[ll:xll Ifurﬂnosyy],)d{f-% roxylamino-pyrrolo
pyrrolo§2 3d|pyr|md|ne 5Y é@fromExanple 61, Step

1 (0.1 mmlgtih 9&1}4
t et r aki s(tr 5 en??1 phosphi néﬁorgs%&g\gléled&}geﬁqg?tgqﬁgo ?%Jgg@s tlﬁen added
“diethyl zi rrmhadmm Hbamd&mnmmm&teadawmtede»i/ithlmﬁ}drom H{uTBe rehtigorrieact i on i s

uenched wi th eous, NHACl and extrac wor ke
ghr omat ogr &P a%g t@?ﬁpe{ﬁﬂrﬁ K%%thgﬂd ’%’F‘F S Wﬁt@at?‘ﬂﬁ‘g rescé)“e 1
- 7-ethyl - 6- cﬂa&i@m}v%lﬁ%&faﬁat{s ine) dnldRR& W&ter 1$hﬁ)zils?add&uﬁidq9§té36u&2§1ﬂea

synt hesi zed as described in Exanple 55, s usi ng ydr oxyl am ne 15

Exanpl &0.63 18y Athers; Bhegfolutionds capcamirated al(diﬂiml?ﬁedlbwfcgh-ano@wr)langhﬁo 4-
hvd | | Lh | d
¥ om Exanpl S MEREORCVENRIIE d Db LT droriged il oo | hen

pal | adi um tetosidel s(tri phenyl phosphine) is added. To this reaction is 20

t hen added zinc cyani de and the reaction heated to reflux for 6 hours. The
reaction |s~.'9_tam% elgosiile ke Hig spphesiagdacdesoried i Examnle 85.\stapck #é®E up. Col um
chr omat ogr a?l ) with MO/ DCM affording the

7-cyano- 6-c 8’ eazapurl ne riboside. Step 2: Nucleoside 126 is

synt het% zed as described in Exanple 55, step 2 using 25 hydroxylam ne. 105

ample 65
Synthesis of 7-(2’~C-methv1 B- D-nboﬂ;ranosvl) 5-bromo-4- methoxvylamino-

pyrrolo[2.3-d]pyrimidine (129)
‘Nucleoside 129 is synthesized from 118 as described in Example 60.

20

Example 66
Synthesis of 7-{2°-C-methyl- -D-ribofuranosyl)- S-methyl-4- methoxylamino-
' pyrrolof2.3-dlpyrimidine (130)

Nucleoside 130 is synthesized as described in Example 55, step 2, substituting

25  methoxylamine for hydroxylamine.

Example 67
thesis of 7-(2°-C-methyl-B-D-ribofuranosyl)- 5-cyano-4- methoxylamino-

pyrrolof2.3-dlpyrimidine (131)

30 The nucleoside from example 61, step 2 is converted to 131 as described in

Example 66.
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6 December 2006 'Exanpl e 64 Synthesis of

7-(2'-Cnethyl -R-D-ri bofuranosyl) 4- hydroxyl am no- pyrrol o]

[ 2, 3-dj pyrimdine 5-carboxyl amde (127) Step 1: The nuclggg %q.fq g(g@
Exanpl e 63, step 1 (0.5 nmmol) is dissolved in anhydrous ethano ? m.)
and then saturated with anhydrous HCI. The reaction is stirred at room ,
tenperature overni ght and then concentrated. The residue is redissolved in
ethanol (5 nmL). and then water (1 niBxampleéled and the reaction stirred 10
for 2 hours. Triynthekisbf $162+6-methylefvD-abefdranngyl pddéthedylinvinogl ol

chromat ography (Si O2) wi t[p3NIPHENdiheas Eﬁbdﬁc\!’ nﬁd&e(lsz

7- car boxani de- 6- ¢chl or o- 7- deazapurine _ri bos 2: Nucl e03| de 127 is
synt hesPzed as dedthyaRogide from sxamnle 6%, Steé‘t]elﬁ CQHY?ﬁeﬁ@O 138 e degpibedine. 15
Exanpl e 65 @(nggg.s of 7-(2'-C-nmethyl-RD-ribofirranosyl)- 5-brono-4-

met hoxyl am no- pyr ol o[ 2, 3-dl pyri m dine (129) Nucl eosi de 129 is synthesized
from 118 as described in Exanple 60. 20 Exanple 66 Synthesis of
7-(2'-CGmeth |y 9-D-ribofuranosyl)- 5-ne -4- met hoxyl am no-

pyrrol of 2, 3- d]Soyrl m di_ne (130) Nucl Ois synt hesi zed_ as descrl bed
in Exanpl e 55, g fl ethyl-BedD RO 8 - 31bsg T

Exanpl €067 Synt hesi s of 7-(2 anosyl)- 5- cyano 4-

et hoxyl am no- : ' en cI osi de from
exanpl e. styﬁg%sgjeégﬁ\}g%&%h% g;? %5%‘@’8& anple 66. 106 6
Decenber 2006 Exarrpl e 69

Example 71
.. Synthesis of 1-(2°-C-methyl-B-D-ribofuranosyl)-3-methyl- 4- hydroxylamino-
15 ‘ pyrazolo[3.4-d]pyrimidine (134)
Nucleoside 134 is synthesized from 143 using conditions described in
Example 61.
. Example 72
20 Synthesis of 1-(2’-C-methyl-B-D-ribofuranosyl)-3-cyano- 4- hydroxylamino-
pyrazolo{3.4-d]pyrimidine (135)
Nucleoside 135 is synthesized from 143 using conditions described in
Example 63.
25 Example 73
Synthesis of 1- 2’ C-methyl-B-D-ribofuranos
' [3.4-d]pyrimidine- 3-carboxamide (136)
Nucleoside 136 is-synthesized from 143 using conditions described in
Example 64.

- 30

ample 74
S thesis of 1-(2’-C-methyl- -D-nbofuranos N-3-bromo- 4- methoxylamino-

- pyrazolo[3.4-d]pyrimidine (137)

Nucleoside 137 is synthesized from 119 using conditions described in
35 Example 61.

Example 75
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:Synthesis of 7-(2'-C-nethyl -R D-ribofuranosyl)-4- methoxyl am no-pyrrolo

[ 22, 3-dl pyri m di ne 5-carboxyl am de (132) 5 The nucl eosi de from exanpl e 63,
step 1 is converted to 132 as described in Exanple 66. Exip

Synt hesis of 1-(2'-C nethyl-(3-Dribofuranosyf-3-brono- 4- hy@?gi%ogm no-
10 pyrazol of 3, 4-d] pyri m di ne (133) Nucl eoside 120 is converted to 133 as
described in Bxamplieoflo: EXAMNI%- PlrisdHIREINS Blethyl- 4. methoxyiamino-

1-(2' -G met hy=RD-rTooturan VA Abdo13 A mid e (14gY OXYT anrmo- =1

pyr azol of 3, 4- dj pyri nmi di ne( 13422t u@l‘ﬂ%}f—(ﬁ@synt hesi zed from 143

usi ng condi ti onsNa@ssideiss ik ByntiRsae enb 43 wkdiednBitRnd destlb&yt hesi s of
1-(2' -G nethyl - (3-D-rj bof uranosyl ) -3-cyano- 4- hydroxyl am no-

pyr azol &( 3, Biample pl . fubstitetingmehonlanins Spideydigelamingy nt hesi zed from 143
using conditions described in Exanple 63. 25 Exam|p e 73 Synthesis of
1-(2' -G nmethyl - R-D-ri bof uranosyl ) - 4- hydroxyl am no-pyrazol o

[ 3,4-di pyri mdine- 3-carboxam de (1¥xambleciéeosi de 136 is synthesized from
143 usi ng. con@yhitess of e$2T-ChgethiIp-DRNBoMtR064)-3-30afeX A0 ethok Hladiitd-nesi s of
1-(2'-Cnmethyl-(3-D-ribofura S B4R RMRdfe @8HHNhoxyl am no- ;

pwazol o[ 3, 4-dl pvrimdine (13 ucleoside 137 1S synthesized from 119 using
condi't 1&ns descriVusdepside 1394s synshesized om Hdamsingroaditi®ns d@griBeddecenber 2006

Example 63, substituting methoxylamine for hydroxylamine.

N+

Example 77
: . Svynthesis of 1-(2’-C-methy]-B-D-ribofuranosyl) - 4- methoxylamino-
.15 N [3.4-d]pyrimidine- 3-carboxamide (140)

Nucleoside 140 is synthesized from 143 using conditions described in

Example 64, substituting methoxylamine for hydroxylamine.

| Example 78
20 Synthesis of 9-(2°-C-methyl-B-D-ribofuranosyl)-6-methylthio-

Step 1. Synthesis of 2°,3°,5°-Tri-O-benzoyl-2’-C-methvl-B-D-ribofuranosyl-6-

methyithio-purine.
6-Methylthio-purine (1.43 g, 8.6 mmolol)) was suspended in 100 mL of dry
_ 25 CH;CN, bis-trimethylsilylacetamide (BSA) was added (5 mL, 20 mmolol) and the
| mixture was refluxed until the clear solution was formed (about 30 min); 1,2,3,5-

- Tetra-O-benzoyl-2’-C-methyl B-D-ribofuranose (4g, 6.9 mmolol) was added
followed by trimethylsilyl trifluoromethane sulfonate (TMSOTT) (5 mL). The mixture
was refluxed for 4 hours, disappearance of the sﬁgar was controlled by TLC in

-30  hexane- ethyl acetate (1:1 v/v).  Solution of 10% NaHCO; was added and the

benzoylated nucleoside was extracted with ethyl acetate, Water fraction was extracted

‘with organic (2 x 30 mL). Combined organic fractions were washed with water, dried

over Na;SO4 and evaporated. The titled nucleoside was isoIatcd by column
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- Synthesis of 1-(2'-C nethyl-R-D-ribofuranosyl)-3-nmethyl- 4- nethoxyl am no
pyrazol o[ 3, 4-dl pvrim di ne (138) Nucl eoside 138 is synthesized from 143
using conditions described in 5 Exanple 61, substituti ngpaedhseroagi ne for
hydr oxyl ami ne. Exanple 76 Synthesis of

1-(2' -Cnmethyl -R-D-ri bof uranosyl ) - 3-cyano- 4- net hoxyl am no-

pyrazol o[ 3, 4-dl pyrimidine (139) 10 Nucl eoside 139 is synthesized from 143
usi ng condi ¢liromstogempby oheidick gel uBiarith ethgBacetaibint totugné aelwent mdty44i ne f or
hydr oxyl am N4 Exanple 77 Synthesis of 1-(2'-C nethyl-(3-Dribofuranosyl) -
4- met hoxyl A no- gyrazolo 15 [3,4-dipyrimdine- 3-carboxam de (140)

Nucl eosi de 140 imISsyrs.heaviz8g, from 143 using conditions described in

Exanpl e_64, substjtuti n& net O\)ﬁ(ﬁ/l am ne for hydroxyl am ne. Exar’rgl e 78 20
Synt hesPs of 9- (B'-NMRkERHA.-5F (5 BY+f Ar@Hes it (6 38k SFH3), 9ufG-480 (150) Step
1. Synthesi 25 08 (22| L A - @~ Vi» ri ukanosyl - 6-

met hyl t hi o%ﬁ%sog(ﬁ%ﬁyﬁtﬁ%gﬁéﬁ%g 6%2_[3%?%5 ﬁSé %’%Sbi joliI\L/ivaj;l suspended
in 100 mL of.284820 (25 16H3Gdzo ), 520 &rfed(his| 2H) purimet am de (BSA) was added (5
m., 20 nmolol) and the mxture was refluxed until the clear solution was
formed (about 30 min). 1,2,3,5- Tetra-Obenzoyl-2'-Cnethyl _

(8- D-ri Dot Ugiposeiifis dFoYanenRbLIpYRsiHARHA ey AL ONGBuliRL et Y1 ST LY
trifluoronmethane sultonate (TVBOIT) (5 nL). The m xtur Was refluxed for 4
hour s, 1di sappearBroenglouhd soktrgian stepd wae dissalvbdih thythdidoCsitoraddd sigikkane- et hyl

acetate (1: V)... Spl ution of 10% NaHCO3 s added and the benzqyl ated
nucl eosi ((:Ie W%mg{) By ??Pl‘é‘iqt]ﬁasﬁﬁ@f’%gmkﬂégépg? FHBPWH ‘Vﬁé’uEfQ(‘F‘il act ed

wth or ganilg,ﬂa%héhfg%e{z%%p@rm@%ﬂﬁﬁ&qﬂicﬁl&gfgﬁﬁj ons were washed with

water, dried. over Na and evaporated. The titled nucl eosi de was
i sol ated by col uv: 3083%(NbedEnber 2006 chronat ography on silica gel using

S%ethyl acetat gu {h ERIHRRO-35). G YU S 2§ B sS4 scmy), 3.62-4.15
15 (m, 4H, sugar), 5.23-5.31 (m, 2H, sugar), 5.40 (s, 1H, H-3"), 6.01 (s, 1H, H-1"), 8.20
& 8.80 (s, 2H, purine).

Example 79
2’-C-methyl-B-D-ribofuranosyl)-6-phenvladenine (155

20 - 6-Phenyl-adenine (315 mg, 1.5 mmol) wés suspended in 20 mL of dry
CH3CN, BSA was added (0.4 mL) and the mixture was refluxed until the clear
solution was formed (about 30 min). 1,2,3,5-Tetra-O-benzoyl-2’-C-methyl B-D-

. ribofuranose was added followed by tﬁmethylsilyl trifluoromethane sulfonate (0.2
mL). The mixture was refluxed for 4 hours, disappearance of the sugar was controlled
. 25 byTLC in hexane- ethyl acetate (1:1 v/v). Solution of 10% NaHCO; was added and
the benzoylafed nucleoside was extracted with ethyl acetate. Water fraction was
extracted with organic (2 x 30 mL). Combined organic fractions were washed with
water, dried over NapSO,-and evaporated. The residue was dissolved in 20 mL of
NHa/methanol and left overnight at ambient temperature. The reaction mixture was
30 concentrated and purified by column chromatography on silica gel using ethyl
| aceta_te/isb-propanol/water (9:1:2, upper phase) as eluent. The title nucleoside was

| dissolved in methanol and precipitated with ether with 75% yield.
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the benzoyl ate

MS: 625.72 (MrH); 5 H -NMR (CDCI3): 1.59 (s, 3H, 2'-CH3), 2.74 (s,

SCH3), 4.70-4.80 & 5.90-5.00 (in, 3H H4' and H5 a,b), 6.23 (d, 1H,
H3), 6.80 (s, 1H H1'), 7.25-8.20 (m 15H benzoyl), §H28n&eB28d8 (S,

2H, purine). Step 2_ Synthesis of

9-(2'-C et hyl -6-D-ri bof uranosyl ) - 6-net hyl t hi o-purine. 10 The conpound :
isolated in step |was dissolved in nethanol saturated wth K2CO3. After 20
mn, the sol vent MiaS5&0aMrded and the title conpound was purified by

(DvEO-d6) 0. 85 CENMR DRISER) Y' o fl” Gid Bl s, TR0 MAL) "
sugar), 5. 2{31154HiJH-@mH-8H.,b S{@ar)) 5.26-0 @S, 3H, H-3HR)-D; tﬁoi?,i), 691 (§-|1H Fﬁ 1)y

8.20 & 8.80 ﬁ ne) r’rgle 79 Synthe5|s of g
3-D-ri béfuan’obﬁS)Q%J ﬁeﬂﬂp‘t Lripbenyie 7 2857532 (12U 6% Prberpil). 29 rﬁdn”fH (2363:5 ng, 1.5

mmol) was s d | was added (0.4 nL) and the
m xtzjre vvasﬂiég?phgg%gpu%tg? ﬁ?ﬁ%‘“ﬁ{%r éa—%cﬁfli on“was forned gabout éo mn).

1,2,3,5-Tetra- O benzoyl -2' -C-nethyl (3-D ribofuranose was added fol | owed
by trinmethylsilyl trifluororrethane ul fopate (0.2 nL). The m xture was
refluxed for 4 hours, di sappear ance ugar was controlled 25 by TLC
i n hexane- L

raction
was exfracted with organic (2 x 30 mly22)Conbi ned organic fractl ons were

washed with,  wat Na2804and evapor at ed. The resi due was
di ssol ved i#=28- AV \ £ 2 Rethuln i -

terrperaturenbomnéﬁﬁc%lgﬁﬂ }]{ﬂsﬂﬂﬁg! ﬂg%l?,o concent r at ed and puri f| ed by

colum chro ng ethyl acetate/iso-propanol/water
(9:1: 2, upper ptﬂmﬁpomﬂ 180 {68, Snlhel) twak ldessolwed #1030 €E ofidsy pylidisg! ved in

58 o RS U o S50
ag'g’) 18- 80teﬂlpgtgturé fBr ZAdﬁXs e solveht v é?/ap(h@eg a)ml tiR-rédaw é&s c(1§'thb§t'éd H3'

between ethyl acetate and water. The organic phase was washed with 10% agueous
NaHCOs, water, dried with NaSO, and evaporated. The crude oil was purified by
column chromatography on silica gel using 5% methanol in chloroform. The fractions
- containing the title nucleoside were combined, evaporated and freeze-dried from
20 benzene to yield 2.1g (74%) of the desired produet as a white solid foam.
MS: 585.96 (M+H), |
H'-NMR (CDCls): 0.99 (s, 3H, 2°-CHa), 2.76 (s, 3H, SCH3), 3.80 (s 3H,
CHi-trityl)3.50-3.55, 4.10-4.18 & 4.20-4.30 (m, 4H, sugar), 5.30 (d, 1H, H-3"), 6.08
(s, 1H, H-1°), 7.20-7.50 (m, 14H, trityl), 8.20 & 8.68 (s, 2H, purine).
25
Step 2. Synthesis of 9-(5°-O-monomethoxytriphenylmethyl-2’-C-methyl-
ribofuranosyl)- 6-(methylsulfonyl)purine

The nucleoside prepared in Step 1 above (2 g, 3.4 mmol) was dissolved in 5

mL of dry acetonitrile, 8.2 mL of 1M solution of 3-chloroperoxybenzoic acid was
30  added and reaction mixture was kept at room temperature for 1 hour. The reaction

mixture was distributed between water and chloroform. The organic fraction was
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‘5 H1), 6.90-7.10 (t, 1H, .4-phenyl),.7.28-7.32 (t, 2H, 3,5-phenyl), 7.90
(d, 2H, 2,6- phenyl), 8.40 & 8.62 (s, 2H, purine), 9.90 (s, 1H NH).
Exanpl e 80 Synt hesis of 9- 6 December 2006

2' -C-net hyl -(3-D-ri bofuranosvl ) - N6- (2-di net hyl am noet hyl ) adenine 10 Step
1. Synthesis of @affedvithn0% apidoox RuHOMER e @kBY bndevaporialdhy lyielRitreD-

ri bofuranOSﬁ é‘b 6- (et hyl sulfanyl) puri ne Conmpound 150 (1.5g, 5mm|) was
di ssol ved i C%P%lpdéﬂ' {994‘? #i ne, p-ani syl chl or odi phenyl met hane (7.5
mol ) was added mgqﬁqga_ggg _vvas kept at room 15 tenperature for 2 days.
The sol vent was evapor at a d the residue was distributed between et hyl
acetate and water. The organic phase was washed wi th 10% aqueous NaHCGB,
wat er, drieg il was purified by

col um Chr o ARTSHESS 21cH nbgturanasgh) N drdimsthylamineatiylln ~ The
fractions g&mlﬁl(ﬁ%g t he t|tIe nucl eosi de wer e conbl ned, evaporated and
freeze-drie rom benzene to yield 2.1g (74% of the deS| red product as
~a white solid fo2d —Omnoﬁ&ﬁlﬁﬁtrﬁﬂbwme&lyl BIVR-1GREHE D -riBo fanosyl)- 3+,

250, bR o oS W T,

7.20-7.50 (dim fbletiillamin® wad add - (8 Snrhsl). %mﬂﬂﬁb%ﬁwﬂ%&eﬁcﬁﬂ 1P
Synthesis of 9-(5'-Ornononmethoxytri phenyl met hyl - 2' - G- et hyl - -D

ri bofuﬂﬁnosmd)fhelscqnﬁ@ltmlmm@rw p tesidve WRsalissolyed osDMF (ﬁneb)amld |n St ep 1

illg/lms/gl l(Jt2| ggﬁ}ﬁggggq_#%%%\%@rlg?z;%g%?@%ﬁg %@Ehg §dd g&%ﬁl‘d’ﬁyl@eact i on o

m xt ur e Wasark@phiuai aceRE I veaigEB ak 2% &riéthylathntt@itim addite HPERLCANTRE Xt Ur e was
di stri but ed between water and chloroform The organl c fraction was 110 6

‘Decenber 20w tioppetniaing] the proterted 60 s-mathidbaB ana$y})eH(2md evapor at ed

toyieldt |n950/y . . 5 .St
L0 4oL Mgl BATRGHAabin R el iR er?ﬁ&@mgmﬁ& ny_1)-
: 15 HCI/MeOH for 5 min at 0°C and the title compound was precipitated with ether. The
title product was separated by HPLC, 0-20% B in 30 min (buffers described above).

Corresponding fractions were combined, evaporated, co-evaporated with water (3 x
10 mL), dissolved in methanol (1 mL) and precipitated with ether (35 mL) to yield
. the title compotund as a white solid.(yield: 55% based on 9-(5’-O-
20  monomethoxytriphenylmethyl-2’-C-methyl-B-D-ribofuranosyl)- 6-
(methylsulfdnyl)purine)
MS 338.92 (M+H)
H!-NMR (DMS0-d6): 0.78 (s, 3H, 2°-CH3), 1.62 (m, 6H, piperidine), 2.76-
_ 2.88 (s, OH, methyl-N), 3.25-3.45 (m, 4H, methylene), 3.53-4.10 (m, 7H, sugar), 5.98
25 - (s, 1H, 1°-H), 8.35 and 8.65 (s, 1H, purine).

Example 81'
-D-ribofuranosyl)-1H-benzimidazole (60) GL048795

The title compound was prepared as described above in Example 79 using
30  benzimidazole as heterocyclic base.
- MS 267.32. (M+H)
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“adeni ne(22) ' B

9- (5" - O nononet hoxytr| phenyl nmet hyl - 2' - G- net hyl - G3-D-ri bof uranosyl ) - 6-

(met hyl sul fonyl)purine (0.2 nml) was dissolved in 3 nL ¢fpsdemmeebenitrile
and 2- di met hyl am no-et hyl am ne was added (2 nmmol). The m xture was
refluxed for 1 h 10 and then concentrated in vacuo. The residue was

di ssol ved in DWF ES m.) and purified by HPLC 20-100% B in 30 mn, flow 10
n/min. A - 0. 29%I-NMR GHMSCrdtio §i8l ris i 6 12248 ) 8. 684 20 (mB4H, ﬁfgm'),szs-

o' (2 - & ot AT BT R oy L b bR R PR ARy pur ne

wer e evaporla,{rﬁﬁ)_ di ssol ved in MeCH, treated with 15 HO./MeCOH for 5 mn at
OC and the title conpound was precipitated with ether. The title product
was separated by HPLC, 0-20% B in 30 mn (buffers described above).
Correspondi ng fractions were conbi nig; ﬁEagt}or ated, co-evaporated with water
(3 x 10 nL), dissolved in nethanol nd precipitated with ether (35

n) to yield tmtﬁdsisloe9ggnmuaﬂyag-mn%ﬁmlo§ - 2 YHShfldazob4ovhased on
9- (5' - O 20 nononet hoxyt ri phenyl g | Sn 0 uranosyl) 6-
(et hyl sul fonyl ) purine) M 338. - DIVBOd6 : 0.78 (s,

2'-CH3), 1.62 (ryorsppungdilas wagisyih emzle adazgle-4- wﬂwlaxmpe agd 25 3. 45

(m  4H; et en AS ® ' - ,835
nd 8, B8 o R Emortediblahobll- bRl POt tign ) B |

-D-ri bofur dnmdgﬂgﬂﬂ)hy]b}ﬂmﬂwmdmbedmanﬂ@%ﬁ&@3 The title corrpound was
prepared as des g%g%g%bove in Exanple 79 using 30 benzi m dazol e as

het erocyclic baﬁ\g M (wkH) 111 6 Decenber 2006 H - NVR ( DVBO- d6) :

- 0.81 (s, 3H, 2 0) enSugar) ,
5.40 (s, 1H, I—l-SﬁJI:m/[RfD E dg)o 0(8‘0 S4I3|H 93 gs 35‘58(“%041{’5%51? g‘lgf@’ purine)

5 Exam pl e 18’53-4 05 (m 7H, sugar), 599 (s, IH I-H), 748 and 9.09 (s, 1H, purine), 8.35 and

15 8.65 (bs, 0.7H, imidazole)

Example 83

Synthesis of 9-(2°-C-methyl-B-D-ribofuranosyl)-6-(2-piperidin-1-vI-
ethylamino)purine (157)

20 The title compound was synthesized from 2-piperidin-1-yl-ethylamine and 9-
(5’-O-monomethoxytriphenylméthyl—Q’-C-methyl-B—D-ﬁbofuranosyl)- 6-

(methylsulfonyl)purine as described in Example 80, step 3.
MS 293.58 (M+H);
H'-NMR (DMSO0-d6): 0.88 (s,- 3H, 2°-CHj3), 1.40 (bs, 2H, methylene), 1.65-
25 1.82 (m, 4H, 3.25-3.45 (m, 4H, methylene), 3.10-4.15 (m, 10H, sugar & piperidine),
3.99 (s, 1H, I’-H), 835 (s, 1H, purine), 8.60 (bs, 1.5H, purine & NH), |
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--Synt hesis of 9-(2'-Cnethyl-13-Dribofuranosyl)-6-(2-(lHimdazol-4-yl)-
et hvl am no) purine (156) Conpound 156 was synt hesi zed from

2-(2H i m dazol e-4-yl)-ethyl am ne and 10 6 December 2006

9- (5' - O nononet hoxyt ri phenyl net hyl - 2' - G- net hyl - (3- D-ri bof uranosyl )- 6-
(et hyl sul fonyl ) purine as described in Exanple 80, step 3. M5 376.78 (MtH)
H-NWR (DVMBO-d6): 0.80 (s, 3H, 2'-CH3), 3.25-3.45 (m 4H, nethyl ene),
3.53-4.05 (m 7H, sugar) 5.99 (s, Lo 7.48 and 9.09 (s, 1H,
purine), 8. and: X :
9-(2'-C-neth |

(157) 20 The tltTIEtaﬂmqmmthnd\mssynhdfsmdmm éychmr@mbammeladdﬁ-(i’ O-
-yl - et hyl am _ne

(5" -0 non@{’m%’fmvmwz S-methylPrl ribafirgnosy i f-(methylsyifonyls.

(et hyl sul f. e)aguégcﬁge(ﬁﬁl]ﬁ@&@ég@%%@ Exanpl e 80, step 3. M5 293.58 (MtH);
H - NMR ( O d6) 88 (s 1.40 (bs, 2H, nethylene), 1.65- 25

1.82 (m 4H, 3. MS32243(MHEH, et hy| ene) 3.10-4.15 (m 10H, sugar &

di 5. 1H 5H,
B:J per :a A nﬁl) }QQNMR éeo(ﬂﬁo%s) 1) 88 ?s %ﬁ (2$CH) ozﬁ‘Ué:ﬂg% 51 @Bio@%an&)

S 9-(2' - c:-meH:)r@ﬁ3 -403. (m VHb%#Q?F)aﬁ@Qﬁ)UN U}%éﬂ Qﬁp@ﬂﬂ“&ﬁg%fﬁ Abl) nurmee)s (158) The
title ggnpound was synthesized from cycl opropyl am ne and 9-(5'-0 5
nononet hoxyt ri phenyl net hyl -2' - C- et hyl - (3-D-ri bof ur anosyl ) -

6- (net hyl sul fonyl ) purine as descr EX@aple$5Exanpl e 80, step 3. M5 322.43

(M:eH) o H - NM3yh{RNGOoE6) 5 élm%%
cycl opr opane), - suga
8.99 (s, 1 H,; pLiFhertébe comomx:hwpst mﬁESBydlﬁ’hmsxyslopéntylamme and 9- (5°-0-

9-(2' - C' met hg lo'm%th% ryl:np%%r‘fﬁ%% YE) 06 mgt%¥ﬁb-%ngo%lra%r§sﬁ?)60 Hmetﬂﬁsélg'o ?r})
15 purine as described in Example 80, step 3.
MS 350.64 (M+H);
H-NMR (DMSO-d6): 0.88 (s, 3H, 2"-CH,), 1.47-1.65 (m, 9H, cyclopentane),
3.86-4.86 (m, 7H, sugar), 6.10 (s, 1H, 1"-H), 8.47 and 8.79 (s, 1H, purine), 11.5 (s,
1H, NH).

20
Example 86

2'-C-methyl-B-D-ribofuranosyl)-6-(cyclohexylamino urine

The title compound was synthesized from cyc!ohexylami_ne and 9-(5-0O-
-monomethoxytriphenylmethyl-2’-C-methyl-B-D-ribofuranosyl)-6-(methylsulfonyt)
25 purine as described in Example 80, step 3.
- MS 364.64 (M+H); ,
H'-NMR (DMSO-d6): 0.86 (s, 3H, 2-CHj), 1.30-1.42 (m, 10H, methylene),
2.58-2.62 (m, 1H, methine), 3.86-4.86 (m, 7H, sugar), 6.10 (s, 1H, 1'-H), 8.24 and
| 8.98 (s, 1H, purine), 11.5 (s, 1H, NH). |
30 '
| Example 87

.. Synthesis of 9-(2°-C-methyl-B-D-ribofuranosyl)-6-(6-fluoro-1.3.4.9-tetrahvdro-8-
. carbolin-2-yDpurine (163)

o ~ The title- compound was synthesized from 6-fluoro-2,3,4,9-tetrahydro-1H-
35 beta-carboline and 9-(5’-O-monomethoxytriphenylm’ethyi-2’-C-MethyI—[3_—D— ‘
ribofuranosyl)-6-(methylsulfonyl)purine as described in Example 80, step 3.
MS 455.69 (M+H);
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The title conpound was synthesized from cycl opentyl anine and 9-(5' -0
nononet hoxyt ri phenyl net hyl - 2' - G- net hyl - (3- D-ri bof uranosyl ) -
6- (met hyl sul fonyl) 15 purine as descri bed i n Exanpl e 80, g 8§e88mBer 2008 350. 64

(M+HH) ;  H1- NWR (DI\/SOdG) 0 88 (s, 3H, 2'- 1.47-1.65 (m 9H,
cycl opent ane), 3,8 7H, suga 0O (s, 1H 1'-H), 8.47 and 8.79
(s, 1H purine), Hﬂ"\@ @MS ‘F@) Ri32. (32@"22%{%'32-2 BE-640t (rosBH, @ethylene),

9- (2" - G et b4, Imm.@anowbmﬁu (cPQI‘Ph-Pf'?)@’d)@fQ nQ) ! ') r@gé é@@)(m The

title conpo ndwassnthesue fromc coe | am ne and 9-'(5'

nononet hoxyﬂ?"l IRERlel F #lt7hst (my ZHeinddeten 3@&@-6 oi'd*%'@@l/ﬂjl%s(%tw}sul f onyl
) 25 purine as descri bed in Exanple 80, step 3. M5 364.64 (MtH); H -NWR
(DVBO-dg): 0.86 (s, 3H 2'-CH3), 1.30-1. 42 (m 10H, nethylene), 2.58-2.62
(m -1 H nethine), 3.86-4.86 (m 7H, sugar), 6.10 (s, 1 H 1'-H), 8.24 and
8.98 (s, 1 H purine), 11.5 (s, 1 ngypeggo Exanpl e 87 Synt hesi s of

9-(2' - C net hyl - R—Drlbofuranos ) -6- uoro-1 3 4 9- tetrahydro 6-
car bol i n- 2- y| PyiiEHs 2yC-methylib-Denbofurane syl -nE3s6-dihytdroe 2] idin
6-fluoro-2, 3, 4, 9- tetrahydro 1H— 35 yhpunnedd64o! i ne and

9-(5 -0 mononet h’th&ttlra qogrophdretibyyntiisized frethl, 2 3(63teBahydro-pyridine and 9-

'r\/:sbzgg nos(ﬁmg'moéﬂlge Isu%gﬁngzg‘gé r@me%w%% ri.b d@!)or;ygx%Z npl e 80 step 3.

@&t}ilylﬁ:@foﬁ?mptﬁiﬂe a@ﬁbi&ﬁb&[‘ﬁﬂExaﬁl @8(51 s% 3(1”1 H6H sugar) 4 18' 4.21

' (d 1H H-3 S, 1H, 1), indole), 7.30-7.35
(m 2H, |ndoI e, M§33 4&(@"‘57 (s, 1 H pur| ne) 11 5(s, . 1H NH. 5
Exanpl e 88 - H'-NMR (DMSO-d6): 0.90 (s, 3H, 2-CHs), 1.50-1.63 (m, 2H, methine), 2.10-

3.20 (m, 6H, tetrahydropyridine), 3.80-4.10 (m. 3H, sugar), 5.20-5.40 (m, 3H, sugar),
15 6.00 (s, 1H, H-1"), 8,22 & 8.55 (s, 1H, purine).

Example 89
thesis of 1-(2’-C-methyl-B-D-ribofuranosyi)-5-aminobenzimidazole (184a) and

20 1-(2’-C-methyl-B-D-ribofuranosyl)-6-aminobenzimidazole (184b) GL048950

Step 1. Synthesis of 1-(2'-C-methyl- B -D-ribofuranosyl)- 5-nitrobenzimidazole and
1-(2-C-methyl-
The mixture of nitronucleosides was prepared with the vyield 82% as
25  described above in Example 79 using 5-nitrobenzimidazole as heterocyclic base.
MS: 310.34 (M+H); o ‘

-D-ribofuranosyl)- 6-nitrobenzimidazole
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- Synt hesi s of 9- (2" - C~rrethy| (3-D-ri bofuranosyl )-6-(3

6-di hydro-2H-ppridin-I- vl)nurine (164) The title conpound was synt heS| zed
from1l, 2, 3, 6-tetrahydro-pyridine and 9- 10 6 December 2006

(5" - O nononet hoxyt ri phenyl met hyl - 2' - G- net hyl - (3-D-ri bof uranosyl )- 6-

(et hyl sul fonyl ) puri ne as described in Exanple 80, step 3. MS 348.49 (MtH);
H - NVR (DMSO-d6): 0. 90 , 3H, 2'-CH3), 1.50-1.63 (m 2H, nethine), 2.10-
3 20 (m 6H, tet Haﬁ{MRé S(ahdﬁb)o 713&@07248,131{,(2(710131)1,3 234 40)m, 329840 (m

S hesns) 151435 GR1tE ek, s é%ﬁgigéﬁgﬁg@ﬁ%éfgc##og%ﬁ% Mo a aany

an d 20 1-7.30-9%0o@H)penzididezale)of ur anosyl ) - 6- am nobenzi m dazol e (184b)
G.04895Q Step 1. Synthesis of 1-(2'-GC net hyI - 0 -Dribofuranosyl) -
5-nitrobBenzi m dazole and 1-(2'-Cnethyl- R -D-ribofuranosyl)-

6-ni t r obenzi gy dagale e (TXIUEE0L. (i 59%94@9 5. S amtBBaphaRAgd W th the
yield 82% a escr 1 oed above osTng oS- r tropenzrm dazol e
as het er ocy@isis) dads : - NMR
(DVM5O-d6): 0.71 & 0.72 (s, 3H, 2'-CH3), 3.23-4.00 (m 4H, sugar), 5.19-5.33
(m 1H sugar), Bheymixgums obgitjopmclepsidesprepared i $1sp & aboveawgsadissolved it 1 )

To0r bof ur sholaRRBEATARE i ovk: R « HHTER AR afh. Coibesrffalitie | ™

. -D-ri bobur amdshdbpuglfy mh&nlhmﬂznmfﬁﬂalpécﬂum‘okﬂﬁks) condéirarddend ftige &fsldfw tro

nucl eosi des red in Step 1 above was di ssol ved in methanol and
hydr ogenat eﬂpﬁg Yro %"?—‘H‘F mptogeaphy ag dgscupedin BxampleQtevigld wseparade eg 10

and thorouglgxxurwg?lgegl 5191d?5‘3hﬁﬁﬂmazoléﬂh LifiksWas concentrated and the

residue purifie o um c romatograp as described in Exarrple 79 to

~yield inseparablMS 2:$D>8t2L(NbL}Bf 5- and 6-am noben2| m dazol e nucl eosi des. M5

280.32 (MH) ptNMR (DMSO-d6): 0.84 & 0.87 (s, 3H, 2’-CHs), 3.23-4.00 (m, SH, sugar),

15 5.19-5.33 (m, 4H, sugar), 4.76 & 4.99 (2s, 1H, H-3), 5.68 & 5.75 (2s, 1H, H-1),
6.49-7.29 (4H, benzimidazole), 8.21 & 8.29 (2s, 1H, NHy).

Example 91
Preparation of 9-(2°-C-methvl-3-D-ribofuranosyl

20 guaniding) purine (178)

The title compound was synthesized from tetramethylguanidine and 9-(5°-O-
- monomethoxytriphenylmethyl-2’-C-methyl-B-D-ribofuranosyl)- 6-(methylsulfonyl)
purine as described in Example 80, step 3.
MS 380.49 (M+H); :
25 H'-NMR (DMSO0-d6): 0.90 s, 3H, 2°-CHjs), 2.90 (s, 12H, CH3), 3.20-4.15
| (m. 7H, sugar), 6.00 (s, 1H, H-1"), 8,48 & 8.85 (s, 1H, purine).

Example 92
Synthesis of 9-(2°-C-methyl-B-D-ribofuranosyl)-purine-6-carboxamide (208) -
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"H-NWVR (DVMBO-d6): 0.84 & 0.87 (s, 3H, 2 -CH3), 3.23-4.00 (m 8H, sugar),
15 5.19-5.33 (m 4H, sugar), 4.76 & 4.99 (2s, 1H, H3'); 5.68 & 5.75 (2s,

1H, H1'), 6.49-7.29 (41-1, benzim’dazole), 8.21 & 8.29

Exanpl e 91 Preparation of 9-(2'-Cmethyl-6-D-ri bofuranos?ﬁecgm(jbteg?%m hyl -
20 guani dino) purine (178) The t|tIe conpound was synt hesi zed from
tetramet hyl guani di ne and 9-(5' -0

monomet hoxyg{eh Rt \ ,
6- (et hyl suTtTony pu 3 S
(MtH); 25 H - NNR)-(DI\!B@&dﬁ))neﬂﬂxx%p&lSnylﬁthE 22 CHB&thylZ Bg@-ﬁbofuﬂaabbylm)
3.20-4.15 ugar), H1), 848 & 8.85 (s, 1H, purlne)
Exanpl e392 @qﬁy{ggfagyﬂp e((gxa.n@_l%() p_l) (624 mg, 1 mmol) was dissolved in 5 mL

gyr?t [ glofs T S8 Yok, ¥inf o?arm\%amlﬁ of 3% oroptokyBeotEIRE Had QR SteP 1.
9-(1',2', 3" g reamonmlﬂub@wam}yépt 2t roﬁhﬂembyﬂamrﬁfmar}twnﬂﬂmwbzeﬂpm mix@re

9-(5' - Om)no riphen -D-ribofuranosyl)- 6- 5
(met hyl sul f‘é{ﬁvﬁlftﬁﬁ ﬂég?‘@ﬁéﬂgfe a%%‘?h%e{ogmhhh@ ractiopygs Washid Witk s ol ved
in.5 L of 1 ¥q@ees NAHUO,! Rated dﬁbd Qlfld @vaiaoMt&ﬁb%él&’@ dsyl-nucleoside with

3-chl oroperoxybenzm c acid was ad and reaction m xture was kept at room
t enper 4@ ur d¥%vwicld-hour. The reactlon m xture was distributed between water
and chl orof orm ,The i racti on was washed with 10% aqueous NaHCCS,
~water, dried anaMgvg%fogﬁﬁgﬁHio yield 6-nesyl-nucl eoside with 10 95%yi el d.
MB 657.83 ( M+-H) Thelgreduet aay gissols] fiDaPane NaON O\quanpwiibddied 2riRaqui v. ) was
added. The reaction m xture was stirred at roomtenperature for 2.5 h to
provi de a y&IHORMIZBIEWADHirrefnb rag (eamerature f@ﬁ/%\ébrfﬁpwldw yallewo to | eave a

: d O
o5 e A L OB BT, 90 5
porti ohS wagaditicewid auith chlcapiorataed walkheOrganitportivh waswashed aitbdvamt, ta%umMm

~chr omat ogr lica gel _us 5% of methanol in_chl oroformfor
el ution. ﬁ‘iﬂq{%ﬁ%@@p WHET 31 Fﬁ»ﬁf: FrforR partiop X178 daied ang gvaporated. The

compound was isolated by column chromatography on silica gel using 5% of

methanol in chloroform for elution. The corresponding fractions were evaporated to
yield the desired product (50%) as foam.
20 . MS: 604.78 (M+H),
H-NMR (CDCl3): 1.85 (s, 3H, 2’-CH3), 4.75-5.00 (m, 3H, sugar),
6.07-6.09 (d,.lH, H-37), 6.81 (s, 1H, H-1°), 7.25-8.20 {m, 15H, benzoyl), 8.60
& 9.08 (s, 2H, purine).

25 . i _C-methyl-B-D-ribofuranosyl)-purine-6-carboxamide

9-(1°,2°,3°,5 -tetra-O-benzoyl-2’-C-methyl-B-D-ribofuranosyl)-6-carbonitrile- |

purine (105 mg) was dissolved in a mixture water/methanol/ hydrogen peroxide
(30%) 1:1:0.05 v/v/v (20 mL). The solution was adjusted to pH 9 with NH;OH. The
mixture was gently heated until a clear solution was obtained and then kept at room
30 temperature overnight. The reaction mixture was evaporated and the residue purified
by RP HPLC as previously described. Corresponding fractions were evaporated, co-
evaporated with water and dried to prowde the desired compound with 60% yleld
MS: 310.78 (M+H),
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yield the desired product (50% as foam 20 MS: 604.78 (MtH), H-NVR
(CDC13): 1.85 (s, 3H, 2'-CH3), 4.75-5.00 (m 3H, sugar), 6.07-6.09 (d, 1H,
H3), 6.81 (s, 1H H1'), 7.25-8.20 (m 15H benzoyl), 86Qenf (s,
2H, purine). 25 Step 2. Synthesis of enfber2606

9-(2' - G et hyl - (QJ@MRQDMS@HQMI%@M@J%ﬁﬁ@%ﬂ%% 48; flgar)25.28. . 5
-tetra-O benzoyl -2'-C-nethyl -(3-D-ri bofuranosyl ) - 6-car boni t ri |'e- purine

(105 nmg) was di s%éﬂzl@d:”ﬂsrﬁuaarﬁn@dhfselﬁaﬁelr) #etdn& 8l (siRimugen). per oxi de

(30% 1:1:0.05 v/v/v (20 nL). The solution was adjusted to pH 9 with NHACOH.
The mxture was gently heated until a clear solution was obtai ned and t hen
kept at room 30 tenperature overni glBxamphedqd eacti on m xture was evapor at ed

and t hesresi Siidﬁh@wdf&i-(gdC-ﬁgth@ﬁ?ﬁ%ﬁ%ﬁ&ﬁX-Q%B I,g(qmﬁfe@j@am@wgs pondi ng
fractions were evaporated, co-.evaporated wth water an ried to provide

t he desired corrpound with 60% vyi eI d. M 310 78 (NH—i) 116 6 Decenber 2006
H - NVR ( DVBQ-.( § , % 2 - GH3 ?I 46 H su%ar) 5. 28-
5,35 (m 3 i ’ urlne)

Exanpl e 94 5 Syrrrmmesm&imadlata Wa@ Fealas(d%sdabea héﬁewa%a%yl) 2H-(1 2
4] triazine-3 5-dione (169) Step Synt hesi s of

1.2,3,5-Tetra- Obenzoyl 2' C-rrethyl (3 Drlbofuranose The title
i nter ngsll ate . \ng > d 2 3 %H Synt hesi s
of 2-( ‘ 5 -

[1, 2, 4]tr|alzllmfelﬁg,zﬁleeﬂﬁndmnﬁl-l-[l 2, 4]Tr|a2| ne- 3, 5- d| one (AI drich) (194.5ny,
172mm|) was di ydro tonitrile (6m). BSA (0.85n,
3 42ml) vas addEUoR LS ong I RRY 08 . TRERH e ESd for 45
| mnuLes. | TR EARMIORNATINERLA BONRY sshulS anthal) 8a APEY (ERARRLT ©

1,2,3,5-Tetra- O benzoyl - 2' D-ri bof uranose 61mmol )
was di ssol wdrca@tlamh*yslmﬂmeéatétoﬁﬁlﬁ)rﬁ mlt(tﬁesL)Tlmmehcadrdsﬂstlrmntalﬂewed aacti on

W e vi% syPPHaoomIETPEAES: oS O han B PoBSERDr 2
-nﬁur . Th 5005, W.$5 1ol %Qdﬁkdl%ﬁﬁ afth{dtold fefonftARBINL) 3RE 2HBINE thev th 200
: - reaction mixture. TMSOTS(0.625mL, 3.44mmol) was then added to the reaction
drop wise via syringe. The reaction mixture was then refluxed at 90°C for 2 hours.
| The mixture was then diluted with EtOAc¢ (200mL) and washed with 200 mL
20 A saturated NaHCO; solution. The organic layer was extracted 2x with 100 mL EtOAc

and the combined organic fractions were washed with brine and dried over
Magnesium sulfate. The reaction was purified via column chromatography on silica
gel (2:4:4 EtOAc:DCM:hexane) to yield a white crystalline product (450mg, '_
0.79mmol, 91%).
25 H'-NMR (CDCl;): 8.13 (m, 4H), 8.00 (dd, 2H), 7.63 (dt, 2H), 7.50 (m, 5H),
~ 7.35(t,2H), 7.29 (s, 1H), 7:11 (s, 1H), 6.04 (dd, 1H), 4.85 (dd, 1H), 4.76 (m, 1H);
4.54 (dd, 1H), 1.80 (s, 3H).

- - Step 3. Synthesis of 2-(2°-C-methyl-B-D-ribofuranosyl)-2H-[1.2.4]triazine-3,5-dione
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.20 saturated NaHCOB sol ution. The organic |ayer was extracted 2x with 100
mL Et QAc and the conbined organic fractions were washed with brine and
dried over Magnesiumsulfate. The reaction was purifiedgfee E]g

chromat ography on silica gel (2:4:4 EtOAc: DCM hexane) to yield a whlt
crystalline product (450ng, 0 79rrrm| 91% . 25 H -NWR (CDC13) 8.13 (m
4H), 8.00 ( dd2 63 (dt, ,750)&ilj 7.35 , 2H), 7.29 (s,
1H), 7.11 (s, mgom-(éddlbmqyl-é 18*132(( ethyltg—meﬂhﬂﬁet( drpHoran-2:yB4 ( dd,

1H), 1.80 (u. ) 23

22 net%%[f’@?“ﬂiﬂ?%ﬁgéﬁ-‘r SRS bt iy aponiaptoated methnghd Omy7 ¢
Decenber 20Dl reﬁﬁlomigmfsfsealed and stirred for 48 hours. The reaction was concentrated in

2- (3, 4- g] benzoyl - 5- benzoyl me{ hyl - 3- met hyl - t et rahydr o-f uran- 2-yl)

2H— [1, 29 4] tYac42 i anesphpusiselidaad thes srcniatadfrominshiagoasdur at ed” et hanol

(1 om_) T PR g r 48 hours. The reaction was
concentr at ggcglﬁl%ﬁ% vag\ggé?tgﬁ ﬁg(glﬁl?p%ﬁ%ggé’?ﬁ?lgpand then precipitated from
met hanol and di MS@&568d@uNaHe t o obt ai n product (12ng, 75%yield). I\/B

155 (o, 119 18N DR gos i Donfl T S i oG 5 10

.Exanpl e 95 ﬁgm(thgq] 3.637(d@ A, 3 95 (&, tzyjz ﬁp(sr Bﬁyf ur anosyl ) - 6- (t hi ophen- 3-yl
- purine (1) Step 1. Synt Resi s of

5 -tribBenzoyl - 2' - C- net hyl - [ 3- Drlboﬂmnh:%‘él) 6- bromp-nuri ne 15

6- Br onp- 9H- purSymehesiblodD+(2 hC-1BeByI3PAR-riboffipannnm-b-(hesphei-Ssd)-petnd (1) anhydr ous
acetonitrile (6nL). BSA (0.85n, 3.44mmvl) was added via syringe, and
reaction was refluxed at 90C for 45 minutes. The reaction was then all owed
to cool tGERPNEiEH _ : ‘

[ 3- D-ri bof Ur anose ng, 0. 861 Mo as d 0 0 OuUsS
acet oni t ri [beohépyinend added to the 20 reactl on m xture. TI\/ISOTf (0.625n,

3.44 ) was th nad dto ion 0 seva rlne The
r eact :ng; )m xt ur rP“PB?k‘gElE&ﬁg% flgrn2 ‘gm\évi) ?‘11181 %1 xture was
then dil ut eghydrbik zﬁe@ﬁﬂ:n(el (6:RYL BSAN@. 95 8hanirhdl) Jva%d via syringe, and

reaction was refluxed dt 90°C for 45 minutes. The reaction was then allowed to cool

to room temperature. 1,2,3,5-Tetra-O-benzoyl-2’-C-methyl B-D-ribofuranose
(500mg, 0.861 mmol} was dissolved in anhydrous acetonitrile (6mL) and added to the
20 | reaction mixture. TMSOTS (0.625mL, 3.44 mmol) was then added to the reaction
drop wise via syringe. The reaction mixture was then refluxed at 90°C for 3.5 hours.
The mixture was then diluted with EtOAc (100mL) and washed with 100mL
saturated bicarbonate solution.- The organic layer was extracted 2x with 100mL
EtoAc and the combined organic fractions were washed with brine and dried over
.°25 . magnesium sulfate. This mixture was then concentrated in vacuo. The reaction was
- purified via column chromatography on silica gel (loaded on 5% EtoAc in DCM,
eluted with 10%EtoAc in DCM) to yield an off white solid (500mg, 0.76mmol, 87%).
H'-NMR (CDCls): 8.75.(s, 1H), 8.40 (s, 1H), 8.12 (dd, 2H), 8.06 (dd, 2H),
8.00 (dd, 2H), 7.65-7.35 (m, 10H), 6.82 (s,1H), 6.21 (d, 1H), 4.95 (m, 2H), 4.75 (m,
30 1H), 1.61 (s, 3H). |
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“.saturat ed ‘bi carbonate sol ution. The organic |ayer was extracted 2x with |
‘OOn.  EtoAc and the conbined organic fractions were washed with brine and

dried over 25 rrane5| um sulfate Thi s mxture was then COBLLL ofhai N
vacuo. The 2leRe g : etipyhis iranosybefi-6hisphiein3-§1jf | ca gel
(1 oaded on toAC|nDCM eluted W|th lo%EtoAcmDCI\/p to yield an off

white soli Onmg, O0.76mmol, 87%. H -NWMR (CDC13): 8.75.(s, IH), 8.40 (s,

1H), 8.12 (dd, 2 sefle®Eeabtich vadkdl, the$olﬂﬂv1f1§|ﬁbagéﬂt§ werk. £ided. @Q’( m, 51, 0H),
6.82 (s, 1H),621 d I-?1 4. 95 (m 2H) , 75 (m 30 1H), 61 (s, 3H.
118 Step 2.t oyl- -C -methyl 6-br0mo- urine from step 1 above

'-tribenz 6‘3%511? \/ =3-v1f 06 anne
I n a segl e(cjrﬂ?%lg t%n veésllg 3(-§11<Rl;r1%h<?§c}ﬂfl%i\%&§§ (&%rg%llgl?ﬁh q{%{éggﬁo%’ 9- (2IO 3",
5 -.tri benmassmm@rbmatqmémg D54 8riuab D)y addSNPThsh-(62 .0 BmepiHBGientholdm step 1

07 Samro1) TheHherdls i DRpAEAMES tATigaoss gy prLdand parerr g

0. 548nn01) i 42. 18ny,
- 0. 0365ml )overnl; Tﬁ@%@ﬁ@n Wl SildiBeRitdiEssRl M@dnmj' aﬁd‘@r&i&fe@@% Wigf uene (9. 6nl)
and stirred at 100C overni ght. The reaction was luted wth EtoAc (100nL)
and washed sgiaratpd Wdllﬁabmﬂdloa@te%bmahﬂﬂoadr)bJhatcernbmledprgamqla'ﬁi@wpxe The
conbi n or were. 10 t he dried oyer sodium
sul f at géj %%Sggﬁﬁéﬁj Sipe ‘ﬁne\gaoérﬁf)so qgag%&f}étc%%g{}%‘ﬁ? ’ﬂ'aéﬁovif col um
chr omat ogr gpbducowaspirificd @£ tolGhnThisnedegra [H?X@f@])l (03 EieAd: FR&hAYNS wer e
concentrat?dﬂ tongl elljd a tan oil (220ny SmmleagStoe % .

0

- 9-(2' - C ety th ﬁllpnwmrc&ﬁ@@,wsedeo theilﬂ ol (32 gr%fmmel)wz 3,
5'-tribenz SN SANE: h&:41 n3y|) 15 puri ne,
from Step ni a saturated
- met hanol (20nl) %,d 315 rribenzal- -2’6Grméthyipf Datiboferagusd Ré-gihiophdipa-yigact i on was
then ncent.r at ed isn \é\ﬂg’uo gnﬁq purified via HPL 6(g% acetagnitrile in water
“to 100 a@&llaﬁ.fm ©PAARPVOdLHimeled mippl) #gs fiseplyelbin ammema sathietfdt es) to
yield &Y Clubed] Lo oo BTEBh ert RMheur A MBI b ol e NV
(DVBO-d6): 8.90 (dd (s, 1H), 8.24 , 7.45
- (m 1H),. 6 cmﬂce(m'atecim vacao 58d pdrifiadia H&LZCB(O(’/dacemmmI&n%at@dd 100%) , 0 96 (s,
3H).

Exam | Qomtrﬂe over 20 minutes. Product eludes at 10.5 minutes) to vield a yellow oil
(92mg, 0.26mmol, 79%).
20 . MS 349.11 (M+H),
H'-NMR (DMSO-d6): 8.90 (dd, 1H), 8.86 (s, 1H), 8.81 (s, 1H), 8.24 (dd, 1H), -
7.45 (m, 1H), 6.17 (s, 1H), 4.53 (d, 1H), 4.18 (d, 2H), 3.98 (dd, 1H), 0.96 (s, 3H).

Example 96
- 25 Synthesis of 9-(2’-C-methyl-B-D-ribofuranosyl)-6-phenyl-
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25 Synthesi's of 9-(2"-C nethyl-(3-Dribofuranosyl phenyl-purine (170) Step
1. 9-(2', 3, 5 -tribenzoyl-2'-C nethyl-S-Dribofuranosyl)-6-(phenyl-purine
119 6 Decenber 2006 In a sealed reaction vessel, the fo§bewihgerrzagents
were added: 9-(2In a skaledTeaction vessel, the following reagents were added: 9-(2°,3°. 5°-
tribenzovl-2'-C rret hyl - R— D- 1 i_bof ur anosvl ) g (brono) - Dunne iprepar ed as
descri bed ;!5‘.'! ‘.‘ ”u‘rv- hi ,ﬁl.l ReAIranos it stakddital (HQ]PQ!@ Ndﬁsq:r@hq}d 54. gn'g
0. 45mmol ), P

0. 02nr nol ) . bfﬁ’g}@ gn? gg@ﬁggéﬁke&gﬂ%?%gg dr}Ch %&Jég,glﬁ élrfu%f)ﬁbne (6enm)
and stirr edp@thssikﬁﬁ)&rbmmtm(@htg, Oﬁﬁmmdi)ead(BRh@)4\(\mﬁng fUB(ﬂEndhbll)Lt The Wagéhtﬁ 0AC

(75nmL) and wash rat ed sodi um_ bi carbonate solutjon (150rnL).
The conBi ne§® ’E?rtg%{h 188 ‘éﬁjié’il st ﬂlgﬁn@,ﬁg‘ﬂé@n@sgnﬁed #rlOReC opernight. o sodi um

sul fate, a“féa&%%ﬁbtth@& &ﬂlté({‘w‘i’tﬁ%‘ﬁ%c Qgc IBraﬂgWétsSl wRﬁ’ﬁdth‘af'eq Yligmc Ol um

chr omat ogr ﬁhy on silica gel ; Hexane), and fractions were
concent r at ebicarbondtesalutipred 5@mLés§h@¢dml:(1ﬂ&Bmman16 13Bremodrg thenSYanhedZwﬂh

9-(2'-Cnmethyl - r|b .uran nurine duct of Step 1
‘above( 153rrg€,;lr¥rff é%?ﬂ% gm&ugs%@;@dzoﬁ "&yﬁ#&dvé{m@aﬁﬂhﬂ&? CH??“hanol (20nL)
~and sti rredp@iﬁeﬂmdl@mﬁeh@&megrwd@mma el (Y84 FEAC: HRRane} indaRe t hen
concentrated in vacuo and purified via HPLC 0% acetonitrile in water to

30% acéPoni fraqtioas wewrcopeentiatndite yieldp eeladess il 83mgt0.23mBoli nut es) to vyiel d
a colorless oil (61ng, 0.18 mmol, 78%. Ms 343.15 (M+H), H -NWR (DVSO d6):
8.93 (s, 1H), 8.68 (m 2H), 8.60 (s, 1H), 7.52 (m 3H), 20 6.23 (s, 1H),
4.47 (d, 1HBtep 4. 932r—ddnetaklyﬁ_mnmﬁdsvm&l)nhel@vl%nﬁs 3H) . Exarml e 97

Synt hesi s of 5- no 2 -C-met hyl -0-D-ri bofuranos |)-2H-[

Altriazin-3-one Thepraguc Qgs@ﬂd absz;(}é%gé)@mn@w@@ﬁgﬁﬁolmdjnrmwa anosyl) -4

5-di hydro- %&e@nﬁﬂaﬁbﬂébﬂ%}ﬁn& Qir%eat Jo%%}eg I}%erejove O%ft ?ﬁ%geagtfion

2-(2',3 ,5 -tris-benzoyl oxy- uran
t hi oxol 51 5-wlastheir menttaa;e;@mwa amil purfﬁed Wﬂi HPLC (0% acetomtnle in Water to

2- ( 2,39 30% I‘ctcsetobn?t?l & Xver)% mzmutgé rﬁ'ocmét el tes at H 9%3&23%3%1 )d a colorless
oil (61mg, 0.18 mmol, 78%).
MS 343.15 (M+H),
H'-NMR (DMSO-d6): 8.93 (s, 1H), 8.68 (m, 2H), 8.60 (s, 1H}, 7.52 (m, 3H),
20 6.23 (s, 1H), 4.47 (d, 1H), 4.15 (dd, 2H), 3.96 (dd, 1H), 0.85 (s, 3H).

Example 97

Synthesis of 5-Amino-2-(2’°-C-methvl-B-D-ribofuranosyl

25

Step 1. Synthesis of 2-( ’,3‘,5’-tn's—benzoyloxy—?’-C-methyl-B-D-riboﬁlranosyl_)i
30 thioxo-4,5-dihydro-2H-[1.2 4]triazin-3-one |
| 2-(2’,3",5°tris-benzoyloxy-2’-C-methyl-B-D-ribofuranosyl)-2H-
[1,2,4]triazine-3,5-dione (450mg, 0.79mmol) was dissolved in anhydrous toluene

(25mL). Lawesson’s reagent was added (1 61mg, 0.4mmol) and the reaction was

refluxed at 120°C for 4 hours. I‘he reaction was then concentrated in vacuo and co-
35  evaporated with 'dichloromethane, and purified via column chromato graphy (3:2:3

DCM:EtoAc:hexane) to yield a yellow oil (160mg, 0.3mmol). '
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- bnyoxnn

[1,2,4]triazine-3, 5- di one (450ng, 0.79nmol ) was dissol ved i n anhydrous

toluene (25nlL). Lawesson's reagent was added (161ng, O0.4mmol) and the
reaction was refluxed at 120C for 4 hours. The reacti ongpasehbB&oos
concent r at egreh D SIS BHS Hanie- 20RO RILA BYD iriboflir Vs 0 QR AR A0
purified via columm chromat ography (3:2: 3 DCM Ef OAC: hexane) 1o yield a
yel l ow oi | 3-080ng, 0.3mmmol). 120 6 Decenber 2006 Step 2. Synthesis of

5- Amino-2-(2'-Cneth R--D-r .bof ur anos 2H[.1 2 4]triazin- ne The
product from Ste é%g;é‘r%ép 8}“?/‘@%5 %hﬁsoé Hlag‘ni"é‘ﬂﬁagfr@ﬁd Hbl
(25nm) and @tsmmaﬂdaﬁrrémrfb&rﬁw@atufe%v%ﬁgml Ak reabfibn Wa@fhehOn was then 5
concentrated in vacuo and pUI’IfI ed via colum chromat ography (1:9 MeOH DCM

to vyiefd acomsenteatedvsrmeuandpiifigd va nghr@zma)phwﬂsl 25\96(112 REMBQ H - NVR

(2|[-)|)N803d?123 ( Eﬁ%#ﬁlt#%%p oggﬁéla{%&%é%é@’%ynt hesi s gf7 (.11, 3.6 (d

5- Am no- 2- (2' - C-nst289l 12((R44B1); i bof ur anosyl ) -4 5-di hydro 2H
[1,2,4Itriazine1f3[rth|oeThetitIe corTFoun was_ col | ect ed separ at e
8 (

fraction during HhEMR PM%@?BH‘W'(&I U (sabidis 8. 7919, N, Q?F’A(dd@{) H) ,

H -NWR ( Qﬁ 37487(?8 1%})%4(553}%1 (s, 1H), 3.81 (dd, 1H), 3.7 (d,IH,

3.60 (d, 1 1.03 (s, 3H) Exanpl e 98 20 Synt hesi s of
1-(2' - @nethyl [3 Drlbofuranosyl) 4-h droxy-| H pyridin-2-one (177) Step

LSyt hesi 9% Semialorith i £ BB AR Tl e 0T
iethyl)-2-( (21 o} 32 %y 20 pyridin-1-yl)-3-nmethyl -tetrahydro-fran- 3-yl

- ro-
ester Pyridine- - drich, 148ny, 1.33mmol) was dissolved in

.~ anhydrous 25 ac"ﬁtedttletconﬂpeu(nﬁwm colBﬁt&d(a@ a6&prate Frabifomdiiringuhs paifitatoni a

syringe, and re tlon was refluxed at 90C for 45 mnutes. The reaction was

then al | owdB® L8Rt o room

15 MS 274.09 (M-H),
HL.NMR (DMS0-d6):7.73 (s,1H), 5.91 (s, 1H), 3.81 (dd, 1H), 3.7 (d,1H),
3.60 (d, 1H), 3.48 (dd,1H), 1.03 (s,3H)

Example 98
20 - Synthesis of 1-(2’-C-methyl-B-D-ribofuranosyl

3-yl ester _
Pyridine-2,4-diol (Aldrich, 148mg, 1.33mmol) was dissolved in anhydrous
25 acetonit:[ﬂe (6mL). BSA (0.66mL, 2.67mmol) was added via syringe, and reaction

was refluxed at 90°C for 45 minutes. The reaction was then allowed to cool to room -
temperature. 1,2,3,5-Tetra-O-benzoyl-2’-C-methyl B-D-ribofuranose (400mg, 0.666

mmol) was dissolved in anhydrous acetonitrile (6mL) and added to the reaction
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tenperature. 1,2, 3,5 Tetra-O benzoyl-2'-C nethyl (3-D-ribofuranose (400ng,

0.666 mmol) was di ssol ved in anhydrous acetonitrile (6rrL) and added to the =

reaction 121 6 Decenmber 2006 mixture. TMSOTf (0.482ni, Y@Ls t hen

added to t Cty e ia sSyrin ectlo ture vvasthen
refluxed at I%B{F%% fo g:gf;@gﬁ\rﬂsﬁ ‘?’hé %é gﬁ%a@g%{? tﬁﬁlfeiaﬁtt“ﬂ'g%%t"ﬂsea 0AC _
(200nL) andwwasmgé Vil et €10 ni Sateli @i tBeh rdfiuged hainat gorsRS HbwreNThd he organic
| ayer was extracted 2x with 200ni Et oAc and the 5 combi ned organic

fractions v@%’%ﬂl&ﬁd@%&@Wlwdmlhﬁt%%@mbhm‘éashﬁ%@Né&OQmL satirsted e. Thi s
m Xt ure wasp; ﬁﬁnﬂﬂ% ANY i a

col um chrobnl%%}ggr}ag% y on'z{ﬁ% %dﬁéell%é(-%%? &%{f@%@tﬂz\ﬁg&%ﬁcéﬁtﬁg &d in
vacuo fo y¢0m’tdna1 @ghroc fra&bnemtere(@as?mj with Heierml dri¢d@&er nBigapsi®m Synt hesi s
of 1-[3 i??t:"?(lﬁldf dlchlor(ﬁ?benz é) 2' C— hyl -6-D- 10

ri bof ur anosACA- IHIRIR RS fheg cqneent; 'F’ﬁ@a‘ﬁ‘t"o treaFP%‘?ﬁ”3§ Byifiedifipye
(312ng, 0. A%miRA thrbAaidkkaphe o @flick el @qtmome@ﬂ%aéﬁ feeRfthidd 81 Hf,fet hanol

(4.6nL) and stirred at roomtenperature overni ght e mxture was then

diluted witth YEtldJA@d@rle@@ﬂL()ﬂémg, QA&%mmdl VDY | OOnL saturated bicarbonate

sol uti on, € ) ulfate. The
magnesi um ~ o . ‘ i EF Reehtrated. in
vacuo i@ arymjfﬁ@n ﬁ dré lI'E dﬁﬁ%ﬁé 100% I\/IS 677 96 (MH). Step 3.

Synt hesi s 1- - ofrrranos |)-4-h} droxy-1H pyri din-2-one
20 The product f%m@i@bfmma?dm/éab@@&&gzmg, (Mﬁmlnbl)) weadissolsebinved in DCM

v a” oo R S SR AR e S L on

st irred at weﬁﬁi@tf Q’he i‘HTxtﬁfbdvvésf’tEéh dRiteeerith o KOG 00 Ah@Whshed @t €eacti on was
gquenched with - 1:1 DCM (20nL) and stirred at OC for 15 m nutes.

NHAOH was J98mL S@“‘ZG% bigarbanate solpfien, thencwashed W@thdmlﬂﬁ apghdriedhexer concent r at ed
t | i
L oact® 1 Snflne@Rh SR, ile mhfesy R QAL MCBYBNE I A oS BriRa R | 99y,

0. 385ml , cBd&éntratel ir2 bfirud @o & MhHE powder (265mg, 0.46mmol, 100%).
| MS 677.96 (M-H).

Step 3. Synthesis 1-(2’-C-methyl-B-D-ribofuranosyl)-4-hydroxy-1H-pyridin-2-one
20 The product from Step 2 above (265mg, 0.46mmol) was dissolved in DCM
(14mL) and the temperature was reduced to -78°C. Boron trichloride (1.0M in DCM,

4.6mL, 4.6mmol) was added to the reaction dropwise. The reaction was stirred at -
78°C for 2h and then warmed to -20°C overnight. The reaction was quenched with
1:1 MeOH:DCM (20mL) and stirred at -20°C for 15 minutes. NH,OH was used to
25 neutralize the reaction, and it was then concentrated in vacuo to a tanish solid. The
produbt was purified via column chromatography on silica gel (1:4 MeOH;DCM) to
yield a white powder (99mg, 0.385mmol, 84%).
MS 256.10 (M-H), ‘
. H'-NMR (DMS0-d6): 7.86 (d, 1H), 6.06 (s, 1H), 5.86 (dd, 1H), 5.54 (d, 1H),
30 . 5.12(dd, 2H), 5.00 (s, 1H), 3.78 (m, 2H), 3.64 (dd, 2H), 0.86 (s, 3H).

122



‘H-NWR (DMSO-d6): 7.86 (d, 1H), 6.06 (s, 1H), 5.86 (dd, 1H), 5.54.(d, 1H),
30 5.12 (dd, 2H), 5.00 (s, 1H, 3.78 (m 2H), 3.64 (dd, 2H), 0.86 (s, 3H).
122 6 Decenber 2006 Exanple 99 Synthesis of 6 December 2006
9-(2'-C et hyl - (3-D-ribofuranosyf - 2-¢hl § 05~ met hoxy_purine Step 1
Synthesis of 9,(2.-Cnethyl 3", 5 - - ,

ri bof uranosyl) Sy 15902 Hetedid-BoldrrihodurenosylieZsehloro-Gme;
1- net hyl - 3, 5- bi s- (2, 4-di chl or o- benzyl oxy) - 2- C-net hyl - (3-D- ri bof uranose
(400nmg, 0.8mmmol), in anhydrous dichloronethane (13nL) at 0C was add HBr
(30% by wei §fep 1i Sypthesis of ¥€2’elC-niatthyl-3’ dF a@vi-diehlofithisenzelon) X-B4a¥ sol uti on was
stirred_at QC , roomtenperature for 3 hours, evaporated
in vacud 10 =8 SR dr ous toluene (3 x 20nmL). They oily
resi due was di sg9l -] i L1163 0 a

ol ution of the Sodramele rRNDSE- BTl beriil) ACARIS D
stirring 2,6bduahoser G10OMgpOBImelY, 4t aitydroud dibitrbmethhindy( 1Sadi) un0tydas de (60%

in mneral ojf, 1 i n. anhydr ous ,acetqnitrile 50nmL). for, 4 hours. The
conbi ned ni A é@% FPBBUIFASPILH 1 hd i ;drpﬁweecfésmsait@a SQBtioy ¥df y nesss.
The resi duestirg agO‘*GJf(ﬁq Mu?,%@&@@orﬁféﬂ&atﬁ&cfo%hgﬁr%gﬁ Lteﬁ-f}l?@ac queous

|'ayer was renoved and re-extracted with EtoAc ( . The conbi ned
or gani &0f r aandi corry aprpied Htranhpdonsitoliienk (bxi2ml()| TSNty meiduewiaed over

rmanes! ot Gl A SRR S R R o
0..61mml ) 247 238-Bichdoro N NRpGE, pr ﬁreabéf%'tirrf%gr@GJ]Dichlom@H-purine (455mg,
| - 13-D-ri bof urangsyl ) - 2-chl or o- 6- net hoxypuri ne The product from Step 1

above was -4wBobaith spdinme hydidafepWdnenipagheil, 110mghinastinidioys restandtniber at ur e
~to.-78C. B ' ' | | £ 1) to the
reaction dr S%Li gdr\%mgggéy?@ﬁ&ém%ﬁ]égq?@% ?‘%?1 St\q/\gr/é%d fé)? ?%Egg‘s’atp ‘é\@%vaj%g%%%f or 2h

and t heh weabpdeghessn FliGesidwewss dihited Whie Bxact75011) Wad watee (196, Wieh 1: 1
MeCH: DCM (B%Hrr};(% ?nd stirred at -20C for 15 ninutes. The sol ution was

neut r al i zedHPUS [RY9E Bs 5P ved Rad - pfasted with Blods (2 & SAntlgarhhe vaabisedduct was
purified by ; ik - 9. ' -yl elding a
Wi te ol JAERG oy VR Ml RRLpiRurtid F0BL) A dicl2Eh mobAiukh

_ sulfate. The reaction was purified by column chromatography on silica gel (1:1

a\_/
v
=
w3
=3
[¢]

rang

EtoAc: hexane) yielding an amorphous solid (400mg, 0.61mmol)
20

2’-C-methyl-B-D-ribofuranosyl)-2-chloro-6-methoxv-purine

The product from Step 1 above was dissolved in dichloromethane (16mL),
and reduced in temperaturé to -78°C. Boron trichloride (1.0M in DCM, 6.1mL,
6.1mmol) was added to the reaction dropwise via syringe. The reaction was stirred at

25 -78°C for 2h and then warmed to -20°C overnight. The reaction was quenched with
1:1 MeOH:DCM (30mL) and stirred at -20°C for 15 minutes. The solution was
neutralized with NH40H and concentrated in vacuo to a foam. The product was
purified by column chromatography on silica gel (1:9 MeOH: DCM) yielding a white

_ solid (161mg, 0.48mmol, 79%).
30 MS 331.09 (M+H),
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30 MB.331.09 (MrH), 123 6 Decenber 2006 H -NMVR (DMSO-d6): 8.76 (s, 1H),
5.92 (s, 1H), 5.40 (s, 1H), 5.24 (t, 2H), 4.09 (s, 3H), 3.99 (m 1 H),
3.92 (m 1 H, 3.69(m 1H, 0.77 (s, 3H) Exanpl e 100 %@d&%ﬁg@@f

7-(2' -G et hyl -13-D-ri bof uranosvl ) - 4- oxo- 4, 7-di hvdr o- 3Hpvrrol of 2 3-
dl pvri m di ne- 5- car boxam di ne (203) Step 1 Synt hesi s of
5-brono-7-(2'- -R— furanos |)-3. 7-di hvdr o-

oyrrolol 2. 3 dl pv TEAMA 1St 878191, 552 (o 16 30 (s, 1), 5.24 (t, 2H),

7-(2' - G methpb 4, Smgg@pﬁunﬁngsy th; B 3@l n iy, yr @l s, 3- d] pyri m di n-4-on
eis dissolved in DMF. NBS is added and the reaction is stirred at room
tenperature. The conpleted reaction is then concentrated to a solid,

di ssolved in EtoAc and washed w t hEyihgé 10dhe organic layer is then washed
W th brine syifihebid &F-@ermetBAB-DMLSErAmIson-410%8-SPHinyHRBH-Byt ISR, 3-
concent r at edipyrimidingRcdrbo@ntidihé (0315 Step 2. Synthesis of

7-(2' -Cnethyl -13-D-ri bof uranosvl) - 4- oxo-4 7-di hvdr o- 3H

pvrrol o[ 2. 3-dl pvrim di ne-5-carbonitrile The product from Step | above is

conbi ned wi $fap 40 (SyMndsis Be B AR gzd@Methy@E@-ﬁE&uFé?a\egﬂi-s,iﬂu;@gge- The reaction
is refluxed at 120C T e corrp eted reaction IS purifre y col um

chr omat ogr ' i yield the product. Step 3. Synthesis of
7-(2' - %”Et hyI W‘@’-@-r‘ﬂ@lfhylt DQ%'ft)rar‘bsng% _AdIFI lb‘{/F}BBI f‘s'#j!pgr:msdln -4-one i .
- car boxam di'ne product above is

pvrrol o(2. vrim di ne-
di ssol ved |q'155§§'tedr'faPME HNBS isrpdsed and ﬁhearﬁactm l%tﬁﬂlrtﬁﬁeﬁi reem ﬁerameratucﬁn

t enper at ur V& c ness. Step
4. Synt hes?]g%of n%ﬂléi@& regbih %Qﬁﬁ*&%ﬁ??tﬁaﬁ%@;‘aﬂ%@@l %J[@J)@HER @L\ dg-Ldel/dr o- 3H

pvrrol ol 2. 3¥aRNGY wit V‘&Tq{e TQ‘*@&W‘QY\@"& Hhen vaghathwith brrriand dieskeverep 3 above
i s di ssol vegddium siifaid. drr%f&’dnn.bﬁ ifREn B6RdcRtatel f@VMg%‘é@ﬁ&ght The reaction

S the1n5 concentrated to yield the final produc cenber 2006
Step 2. Synthesis of 7-(2-C-methyl-B-D-ribofuranosyl)-4-ox0-4,7-dihydro-3H-
pyrrolo[2,3-dipyrimidine-5-carbonitrile
The product from Step 1 above is combined with Zn(CN),, Pdx(dba)s, dppf,
and Zn powder in DMF. The reaction is refluxed at 120°C. The completed reaction

20 s purified by column chromatography on silica gel fo yield the product.

‘Step 3. Synthesis of 7-(2’-C-methyl-B-D-ribofuranosyl}-4-oxo-4,7-dihydro-3H-
pyrrolo[2,3-d]pyrimidine-5-carboxamidine

The product from Step 2 above is dissolved in saturated HCI in ethanol and

25 allowed stir at room temperature overnight. The reaction is then concentrated to
dryness.

Step 4. Synthesis of 7-(2’-C-methyl-B-D-ribofuranosyl}-4-oxo-4,7-dihydro-3H-
pyrrolo[2, 3-d]pyrimidine-5-carboxamidine

30 The product from Step 3 above is dissolved in liquid ammonia and heated in
' a bomb over_nig_ht. The reaction is then concentrated to yield the final product.
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“ Exam | pe101 Synthesis

of 4-am no-5- (furan-2-yl)-7- (R—Drlbofuranosyl) pyrrol of 2, 3-dlI pyrlmdl ne
(204) 5 Step 1. Synthesis of 4-Chl oro-5-iodo-7H pyrrol O[@D%C%Qélfrzmdl ne
4- Chl oro-7H pyrrol o[ 2, 3-d] pyrim din Tne is di ssolved in DMF. NI'S

oo L IR TR NARE 2 i
reaction is SIS O % 5 o0
sodi um sul fate. The solution is conce@ﬂﬂht ed dovvn

solid. 10 Step 2. Synthesis of

4- Chl oro-5-furan-2-yl-7H pyrrol o[ 2, 3-d] pyri m dine The product fromStep 1

above i 8§ diSteplly8enthesisiobkehro-dndde-TE-fytdiaRi3nd]pyrimadient s war e added:

ot ras. e ohihiosh S Ep PSS AR B Al TN e

15 reacti oraddsd fmh&z%@ﬂlcdohﬁ@md%lrd)arﬁte%mrawelf&f Hom! %H?éa@tléﬁlswh&i d a
yellow solid. Step 3. Synthesis of 7-[3 bi s- (2, 4-di chl oro- benzvl oxy) -

- D-ri bof ur atiespime]lin Etedty, graghed-with brfne and dlwéwr saslierh 3ulfate] e sofititime To a
sol ution of o- benzyl oxy) -2-CGnethyl - (3-D- 20
ri bof ur anoslg%?'g%étﬁ ?/%?%‘ggpodwgﬁl%lr%%ﬁeﬁgp at 0C is added HBr (30% by wei ght
in acepic acid, InL), dropwise. The resulting solution is stirred at 0C

for 1 hour, then_ at room terrperature for 3 hours evaporated in vacuo and
co- evapor at i Synth 5 hlorg-3 d peldpyieiding dj ssol ved in

anhydr ous aceto t of the
product from St (raa{)ﬁelIJ rJ)(gjoﬁﬂgmvﬂgxgﬁqPé&zlgd%ggg%drlegi %{?né{]a?lﬁi ??egg"ﬂt ane with

sodi um hydrreaien(s60fe hddedt 2:farah boidnjc doid @dhyd*t)ppt&tassametﬁboﬁate Iaﬁdf or 4 hour S.
The conbi ned xture.is irred for the orated to_dryness.

" The resi dud¥if n;i‘mﬁﬁ thﬁké% eﬁﬁ“ﬁ"&ﬁ(@“&ﬁ’& sﬁé?‘\{.\?nd a”&ié‘%p Gsovernighty The t enpved

-and rerext ragdigh 1é"ﬁ1'ftcli‘e(ﬁ h chiife HAPRHAGH vATEAN: fo bR JeMOW bREE  then

washed with brine and dried over magnesi um sul fate. The reaction is
purified 30 by colum chromatography on silica gel. Step 4_ Synthesis of

i_zghl(ioge)ég_ . AN, 6f77_-‘ DB RR iRy -‘B-n{)ofum_nog]l yrim dine
' chloro-5-furan-2-yl-7H-pyrrolo[2.3-d}pyrimidine
To a solution of 1-methyl-3,5-bis-(2,4-dichloro-benzyloxy)-2-C-methyl-p-D-

20 . ribofuranose in anhydrous dichloromethane at 0°C is added HBr (30% by weight in

" acetic acid, ImL), dropwise. The resulting solution is stirred at 0°C for 1 hour, then

at room temperature for 3 hours, evaporated in vacuo and co-evaporated with
anhydrous toluene. They oily residue is dissolved in anhydrous acetonitrile and
added to a solution of the sodium salt of the product from Step 1 above, which is

- 25  prepared by stirring the same with sodium hydride (60% in mineral oil) in anhydrous
acetonitrile for 4 hours. The combined mixture is stirred for 24 hours, then '
evaporated to dryness. The residue wis diluted with EtoAc and water. The aqueous
layer is removed and re-extracted with EtoAc. The combined organic fractions ware
then washed with brine and dried over magnesium sulfate. The reaction is purified

30 by column chromatography on silica gel.
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“The product from Step. 3 above i's dissolved in dichioronethane and the
tenperature reduced to -78C. Boron trichloride is added to the reaction

dropwi se. The reaction is stirred at -78C for 2 hours, -
i tr?g%skeﬁ"ibrereégd;et - 20C

overni ght. The reactign i.s uenched with 1:1. MQH DCM

for 15 ninutes. fﬁ%ﬂgﬁl f{?gégte_ggtagoﬁ%ﬁtdﬂséf’ Vfé“’cl\%‘équ’gﬁ‘_&ettfﬁac‘?ﬁ,an_ HE it is then
concent r at e@nipratia6 wRlut&d @ -3940 dBordh &ri M QLGS added t8'tid £h@n \kshvrgd. UMM
chromat ography on silica gel. Step 5 Synthesis of

4- ami no- 5- ( Thg mactinnyis ytirved ab- {387C Besr2ulrans Shan)at B Cotvefrigt- THE pepetion idi ne 10.
The product ap. ks dissol Lol qui d. a 1 d sealed in
2 bor. T pERTHEE Lt REDHDOS SoNBt Brab T s o BB
concent fat e rieotraljdeehdrebbtion batlig & theresdiphteatddi vhoudho dutig] Thebroduct

4- am no- 5- (,oxazgl -2-yl ? -7-B-D-ri bofurangsyl -nyrrol o[ 2 3dl pyrim dine (205)
Step 1. SynisRuEfied gpegl ematogsRhy o siicd g§l. 7H pyrr ol of 2, 3- d] pyri mi di ne
4- Chl oro-5-1i 0odo- 7H pyrrol o[ 2, 3-d] pyri m di ne (as prepared above) is 20

di ssolved in THF. Pal |l adi um tetrakis(triphenyl phosphi ne) and

. 2-tri but yl s$taphaSyhthesixaz4hminoss-(iuramk)-yhr e(faDdisb ftranddyd-pyemdd[23n M xt ur e.

The reaction vessegl is sealed and heated at 100C overni ght. The conpound
is purifi eo&y-?ﬂér—'lkﬁ%mw chromat ography on silica gel. 25 Step 2. Synthesis
of 4- chligr o- 5- ( oxBEGroducdy Fbm/Stkg 4 aBovedis dlskblved 1%’9&1 shBhR-anB 884N ) -
D-D-ri bofuranosyl | -7H-pvrrol o[ 2, 3-d] pyrim dine To a sol ution of

1- met hyl - 3, 1B, sTexeactigh dhstisrad-ab 8By dvsuyight - Thermeluitiph i Gnentratdsitour anose i n
anhydr ous di.ghl ane at 0C is added HBr (30% by weight in acetic
acid, 1nl) ,d)h%?élgé\’/&%ggﬁ&The resulting solution is stirred at 0OC for 1 hour,
then 30 at roomtenperature for 3 hours, evaporated in vacuo and
co-evaporated wi th anhydrous tol uene. Theﬁ oily residue is dissolved in
anhydrous acetonitrile and added t ion of the sodiumsalt of the
producld of Synskesis ofidoapainodrlonazadd-vy7-(B4Dribpfuganosy )-psrelofd. 3dipwmmiidis hydri de
(60%in mineral oil) in anhydrous acei2trile for 4 hours. The conbi ned

m xture is stirred for 24 hours, then evaporated to 126 6 Decenber 2006
Step 1. Synthesis of 4-chloro-5-(oxazol-2-

4-Chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidine (as prepared above) is
20  dissolved in THF. Palladium tetrakis(triphenylphosphine) and 2-tributylstannanyl-
oxazole (Aldrich) are added to the reaction mixture. The reaction vessel is sealed and
heated at 100°C overnight. The compound is purified via column chromatography on

silica gel.

25 Step 2. Synthesis of 4-chloro-5-(oxazol-2-v1)-7-[2’.3’,5’-tris-(2.4-dichloro-

benzyloxy)- B-D-ribofuranosyl]-7H-pyrrolo[2.3-d]pyrimidine
To a solution of 1-methyl-3,5-bis-(2,4-dichloro-benzyloxy)-2-C-methyl-B-D-
ribofuranose in anhydrous dichloromethane at 0°C is added HBr (30% by weight in

acetic acid, 1mL), dropwise. The resulting solution is stirred at 0°C for 1 hour, then
30  atroom temperature for 3 hours, evaporated in vacuo and co-evaporated with
anhydrous toluene. They oily residue is dissolved in anhydrous acetonitrile and
added to a solution of the sodium salt of the product of Step 1 above, prepared by
stirring the same with sodium hydride (60% in mineral oil) in anhydrous acetonitrile

for4 _hours; The combined mixture‘is stirred for 24 hours, then evaporated to -
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-dryness. The residue-is diluted with-EtoAc and water. The aqueous |ayer is
renoved and re-extracted with EtoAc. The conbi ned organic fractions are
then washed with brine and dried over magnesi um sul f at eg pER&mb&a®joson 1S
purified by colum chromatography on silica gel. 5 Step 3. Synthesis of
4-chl or o- 5- (oxazol - 2-vl)-7-(R-D-ri bof uranosyl ) - 7H pvrrol of 2 3- dl pvri m di ne
The product of Step 2 above is dissolved in dichloronmethane and the
tenperature is reduced to -78C. Boron trichloride is added to the reaction
10 dropwi se r t e t

over ni ght. dwg&%eagﬁgo}negilagé%ﬁ?ﬁmeﬁ M Lﬁo%g% k@@gbﬁh;naqﬁ :E'rgrle a 20C
for 15 m nulte@ywed WG&-@@ragedletfth@tﬂrihemmﬂmdr@aemcdmctlwsdalret thes t hen
concent r at egladipdv @B rn’ié)aﬁd 4 o764 oy BRI Stk A IeLLASh ! il Wy

chr omat ograp y on si |ca 8 %r i

4-am no- 5- (@;lwz@ph@nwogrammqnwlcsgeuranosyl ) - 7H- pvrrol of 2 3- dl pyri ni di ne
The proguct of Step 3 is dissolved in liquid amonia and sealed in a bonb.

The reaction is stirred at 80C overnight. The solution is concentrated to
yiel d the 2eBi3cdSynthasiscel 4zhlome ol 23l iedfaranpsyl)-7H-pyrrolof2,3-

4-cycl oprow?jﬁl (2' -G et hyl - (3-D-ribofuranosy) - 1H pvrim din-2- one
(206) Step ynt nesi s of
1-(2'.3' .5 -tri sThremrsiuchej-Step @ mbevg |is Rigsohed oinudishioppiethaneHand she

pvrim di n- 2efndifne is %dﬁééd rﬂ)dﬁ@ @ 4BGfo‘?l”?nc(1[%|ngé'|§hQ éieﬁ g %"ﬁao'r%@é?iohn

anhydr ous acetonltrl via syringe, he reactionis
refl uxd® atdrgwseoffhaﬁeaﬁlm&&wred“ﬁé 7$ calor zm@ursSthanem—%n Cowetnight. dbel to

room t enperghitich islgerdney Wil #1 WQ@HZWMd% |rré@ﬁpy%063fop1r5' Rfuganose is

di ssol ved in anhydrous acetonitrile and a reaction mxture.
TVMBOTf - i s tMd/PHdused te newbalizedbe iregetign.opndnit @tmn@oegentra@@ in"maeuo teeact i on

mxture is dhg@nThé&bk f%QQJ&fI RS s then diluted
wi th Et oAc and vvasﬁdé!{S |.éatu}at edg |caFr%0ngate rﬁﬁ'#‘?n‘ The organic

| ayer is extracted 2x W|th Et oAc and the conbi ned organic fractions are
washed g t hgiBp iMe syhihbsis of 4-amino-5-(oxazol-2-yl)-7-(B-D-ribofuranosyl)-7H-pyrrolo[2,3-

dipyrimidine

The product of Step 3 is dissolved in liquid ammonia and sealed in a bomb.

The reaction is stirred at 80°C overnight. The solution is concentrated to yield the
~ desired product.

20 _ Example 103
Synthesis of 4-cyclopropylamino-1-{2'-C-methvl-B-D-ribofuranosyl)-1H-

one {206}

Step 1. Svynthesis of 1{2',3".5tris-benzovloxy-2'-C-methyl-B-D-ribofuranosyl)-1H-
25 pyrimidin-2,4-dione

1H-Pyrimidne-2,4-dione (Aldrich) is dissolved in anhydrous acetonitrile. BSA-

is added via syringe, and the reaction is refluxed at 90°C for 45 minutes. The
reaction is then allowed to cool to room temperature. 1,2,3,5-Tetra-O-benzoyl-2’-C-

‘methyl B-D-ribofuranose is dissolved in anhydréus acefonitrile and added to the

30 reaction mixture. TMSOT( is then added to the reaction drop wise via syringe. The
_reaction mixture is then refluxed at 90°C for 2 hours. The mixture is then diluted

with EtoAc and washed with saturated bicarbonate solution. The organic layer is
extracted 2x with EtoAc and the combined organic fractio‘ns' are washed with brine
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-6 Decenber 2006 and -dried over Magnesium sul fate. The reaction is purified
via columm chromatography on silica gel to yield the desired product. Step
2. Synthesis of _ 6 December 2006
1-(2',3 .5 -tris-benzoyl oxv-2'-C nethyl -R-D-ri bofuranosvl )-4- 5

t hi oxo- 3, 4-di hvdr o- 1H pvri m di n- 2-one The product of Step 1 above is

di ssol ved i n anhydrous tol uene. Lawesson's reagent is added and the
reaction | Sgﬁﬁf b Dot ﬂﬂ%@r%s];tﬂﬁ duiflpalr s. Tht-gh(?'%écft\ﬁﬁt |s® t ed (€ Neolumn
concentrated I n vacuo and Co-evaporated w I chl'oro ane, and purified
via col um @Hﬁmﬁ@g@ympnwh@@g%temldﬂhe desictlroduct0 Step 3. Synthesis of

4- Cvcl opropvl am no-1-(2'.3".5" -tris-benzoyl oxv-2'-C net hyl - (3-D

ri bofuranosvl)-1 H pvri md| n- 2- one The product of Step 2 above is dissolved
in anhydro atept Rangynthesiy cof henzraylokyi2HeymeyiaBienibofuranogyli«l

reacti og |sthr0%J3LQ<§,-p| A48 Mdm- N§,e 15 reaction is concentrated in vacuo
and purlfleﬁ_\/ﬁ'ﬁl‘yWﬁ%Wr_aﬁhy to yield the product. Step 4.

Synt hesis of 4- Gk peeef §fﬁpnb3110\(82|3 dizsakedhin aﬁhymﬂqusb@ﬂmnkﬁ;nﬁsmrlﬁ

pyrim din- &eﬁg@nt@aa&’éﬁ ﬂoot%%a&t)n% F'é?luge@QP‘Yﬂ) ESodh REMsY 'r@a@[?ﬁqr saction

saturated net and stirred roomtenperature overnig
i s then confbemicpatanirales a@gue aaﬁ@omﬂponam wittad@blommetbme;mddgmp@y on

silica gel.iFxamh@nidithtsgtapty/tb Wt theProduct.
1-(2' - C—rre lyI R-Dri bofigrﬁ‘g‘mosvlyﬁd e%?aufl no-1 H pyrimdin-2-one (207)

Step 1 Synt hesi s of
1o)-Chiethyl-3-D-

1-(2".3", 5 stbp '33%%%'0@&30&50965;@%%&(&-1-
hydra2| no- vdr o- pvrim

1-(2'. 3 5%@@%&&5&%@Mmhyl$ Drlbofuranosvl) 4- 30

t hi oxo- 3, 4- di hydy- ]pr&id&’ rbfmﬁ % BBve ”ls“’%‘is%ﬁw?@uxe h?&roﬁ§5emanolﬁ’

solution in V\B.tel’! IS ad reaction is re overn| ght

concent r at o lipg éﬂd”@i)ds @@pa%ﬁr&mmn@ﬁ@@rapwﬂwdswarwahtgthe St ep 2.
Synt hegg s ]reééilonqs EBhcUAtrafdah VabS @ RARNG vid ONRrPEHrBRmibofaptly Y diet 1H 35

rimdin-2-one
Py the product

Step 4. Synthesis of 4-Cyclopropylamino-1-(2’-C-methyl-B-D-ribofuranosyt)-1H-
pyrimidin-2-one
20 ~ The product of Step 3 above is dissolved in ammonia saturated methanol and
stirred at room temperature overnight. The reaction is then concentrated in vacuo
and purified via column chromatography on silica gel.

B Examgfe 104
25 Synthesis of 1-(2"- C-methyi-B-D-ribofuranosvyl)-4-hydrazing-1H-pyrimidin-2-one (207)

Step 1. Synthesis of 1-(2,3,5-tris-benzoyloxy-2’-C-methvl-B-D-ribofuranosyil-4-

hydrazino-3.4-dihydro-1H-pyrimidin-2-one
3 -2'-C-methyl-B-D
- 30 thioxo-3,4-dihydro-1H-pyrimidin-2-one in water, hydrazine (35 wt. % solution in

To a solution of 1-(2',3'.5-tris-benzoylox -ribofuranosyl)-4-

water) is added. The reaction is refluxed overnight, then concentrated and purified
via column chromatography on silica gel.

Step. 2. _Synthesis 1-(2'- C-methvl 8-D-ribofuranosyl)- 4-hydrazino-3, 4—d|hvdro 1H-
35 gynmldm-z-one
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6 Decenber 2006 The.product from Step 1 above is dissolved in anmonia
saturated nethanol and stirred at roomtenperature overnight. The reaction -
Wi s then concentrated in vacuo and purified via colum omaéo hy on
silica gel to yield the desired product. 5 Exanple 106 SyfithHE ?’giogjlg

8-(2' -G neth yl -The fodidd BohiSep 3 \bdvdlis AisdbN¥P indrdmni® shiBtaidethiol
pyrido[ 2, 3-d] pyri m di ne- 6-car boxylic acid am de (161) 8-(2'

3", 5" -tri s-BuHepd akiponr termpergivig pvaraipht. | hsfrerction :is shen concentrated in

e o e A B AR & R O e e

Raney ni cke;brodt(dﬁ 55g wei ghed wet and pre-treated with DI water followed by
et hanol _was added and the suspension s_heated to reflux for 24hours. An
additional 1.8 gr ans Raney ni ckel (wei ghted wet and pr etreated
as above) and Sypigesisal§ reth vl -Det 4, 5:d10x08B.4.5 Sris G
suspensi on was fllter dobd-3-dip) : tyilic laeld ayyne
et hanol . The flowthrough was concentrat ed in vacuo and 1nL DVBO was added
to dissolve nuclage ] Mgl a in methanol

~ (30nLs). The redCH-oA=was—airones ture overnight
~then was copeRylkilengH4] |5EHIM}§5:BIQ- m&u%ﬁ?ﬁbqiyﬁeom afpytmitia@¥daidkotic B 20 over

30nin at a flowrate of 10nis/m n fer A - 1% tri et hyl anmohi um acet ate

i'n water, B§idehylBser (hds Pi2d0mmalhietiaken m@t-’zﬂl@heﬂl&m R@Qbhwelf r act i ons

t ai ni {l
absot ute PRIk SRS AL FHIBRABGHERT R RiloRe RS AR AR 56 16
(5 NBH) 52(5 Hhe Ni¥per(siMERsdRhted o fflus, foﬁlﬂhoars- @hBédduﬁm@l' Pri%réﬁﬁ%Rﬁid S U%ﬁ r),
m - S, :

- -Ar), 9.0 amqj(egwgsq_(%ied Q\piplglgt[qﬁﬂet a@(%@ﬁﬁ@eqwﬂt@;@g&nﬁﬂh@@@m was
- 4- Ami nps 8- (rgﬂu)%dWMAddﬁ%?ggélhg&fsP ﬁ%@g@%ﬂ ﬁ;lgn el ﬁ t!er%g hH‘! Jn%’l}{é R§1'1_éy

p[ 2, 3-d] nyri mdin-7-one
4- Am no- 2- mitkiel vasivasies kwvitiHiop ythiankd| Z“hBﬂd}Npﬂlmuﬁldva?.canmeated 2 Bacuo

and 1mL DMSO was added to dissolve nucleoside then diluted with saturated

ammonia in methanol (30mLs). The reaction was allowed to stir at room temperature
overnight then was concentrated in vacuo and separated on HPLC 0-20% Buffer B

20 over 30min at a flow rate of 10mLs/min. Buffer A —0.1% triethylammonium acetate
in water, Buffer B-0.1% triethylammonium acetate in CH;CN. Pooled fractions
containing nucleoside and evaporated and dried by co-evaporation with absolute
ethanol to yield 7mg (10%) of the desired nucleoside.

MS: 351.16 (M-H). _

25 H'-NMR (DMSO-d6): 0.8 (s, 3H, 2’-CHs), 3.0-4.0 (m, 4H, sugar), 5.0-5.5 (m,
3H, OH), 6.7 (s, 1H, 1’-H), 7.6 (s, 11, -Ar), 8.4 (s, 1H, -Ar), 9.0 and 9.2 (s,-2H;
NH;).

: _ - Example 107
30 Synthesis of 4-Amino-8-(2°-C-methyl-B-D-ribofuranosyl)-2-methylsulfanyl-8H-
B pyrido[2,3-dlpyrimidin-7-one (165)

imidin-7-one,

Step 1. Synthesis of 4-Amino-2-methvlsulfanyl-8H-pyrido[2.3-d
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-6 Decenber 2006 -4- Ani no- 2- et hyl sul fanyl - 84 pyri do[ 2, 3-d] pyri ni di n-7- one
was synt hesized as described in G L Anderson and S. G Ri chardson
J. Heterocyclic Chem 1985, 22, 1735-1737. 5 Step 2. 4- A@meﬁﬂeﬁ)zﬂoe

-bi s-2 4-di chl or obenzvl oxv- 2'-C-nethyl - (3-D-ribof uranosyl
2-met hvl sul fanvl - 8H pvrido[ 2. 3-dl pvrim din-7-one To a sol uti on of
1- met hyl - 3, 5-bi s- (2, 4-di chl oro-benzyl oxy) - 2- G- net hyl - (3-D ri bof uranose
(0.5g, 1.0mmml) in dry nethylene chloride (15nm) cooled to 0C was added

HBr (30% by wei ghta 10| 10

m xture was al | oae "t%oégﬁﬂr]ﬁsﬁﬁbgsﬁf?%% LEGU ﬁ)lyﬁ% ! |omﬁgg%‘a}§*95 g room
t enperat ur ea%ﬁﬂs%lbed ire@.f Andersornduakd SL@;Mhamshowrfietefbhgclméhﬁelm i19§5, 22,

transl ucent 4 sol ution was concentrated in vacuo and co-evapor at ed
with dry toI uene (73 x 15m.) resulting in a brown oil. The oil was taken up

in DVF (8nl) and added to the sodiumsalt solution of

& Al N05.2- 18{dpYd. Sl 1§ 'g'M&_n{eA@nn%ﬂ%gﬁ% (egoiy”

situ by stiTring

di sper si on £ : v h-frod ) at roomtenperature for 3
hours). The resultl ng reactlon was allowed to stir at roomtenperature for
24h then concente @& sdlution viclrmetihd, febis2 4 dichthue-bemzyioxy)2iG-methyb§-De ol umm
chr omat ogr Sinl (gﬁ!i I C e as

t he el uent. “e’ag%ﬁr@éﬂc at Bﬁléﬂr '?'gfn %%@%r:dé%%ﬁﬁ%&n@%ﬁ rQJtde)Wagn vacuo
to give 340&@6@5‘18%306’65 by weithiolw axeftic acit d&&mBﬁﬁhm@) dfopwise. The

4- Am ng nESY. v

8H pvri dof 2'%?&\? rWérsP)éh%&é)H% sltlp%ft LHT@ gb?‘sﬁlhéfl%&o ﬁ%éaagér/&vc?urg‘t 1 of °LY ep 2
above (0. B%mperﬂﬂemmdlgtlrred fmmyﬁd;trmla! 25auid. ol hel eequltibigitjansiogrtcbrown - 78C i n

5. ool ) o i d g B Rl ahe chiuaPoraBE I FoRghgs Sswdy TG, o

I on Was s ours
-20C for 20ehdling in FHEowe odt | Die m:qul takenl uprindPMF g@nibtaind catiled tedbe al | zed
with the a f sQOHEP for
10m n. Thedéryggd"?ﬁaﬁg @oron%za &&iﬁféwm%ﬁh&}"dpﬁ%e]hgm% g?lg and 30

conceni? at ddengrated dnsitu W@tllrrleglﬂr;mgam:{o BH24m 8. Qrpmph |rIDm(E (©®nil) \ﬂahhd\laﬂ | ut ed
wh MO (Bgaapiyhhn MreREh d 76 8158 il BGod ol RAETAL Foguer SOm 1

with fl ow rate fer niam acer
wat er, Buf fhe B“-sut}mm%etapim maISaaHm\mdutn &Uemtreomnt&mmamr@dm adh ftharct i ons
cont ai ni ng'dBHeerﬁl%féodfﬁ 'vacuo. The crude product was purified by column chromatography

on silica gel using 5% methanol in methylene chioride as the eluent. The appropriate

20 fractions were pooled, concentrated in vacuo to give 340mg (51%) of a yellow oil.

Step 3.. Synthesis of 4-Amino-8-(2'-C-methyl-3-D-ribofuranosyl)-2-methylsulfanyl-
8H-pyrido[2,3-d]pyrimidin-7-one . |

_ To a solution of the product of step 2 above (0.34g, 0.506mrhol) in methylene _
25 chioride (16mL) cooled to -78°C in a dry icefacetone bath was added BCl; (1M in
methylene chloride, 5.0mL, 5.0mmol) dropwise. The solution was stirred at -78°C for
1.5 hours, then at -20°C for 20 hours. The reaction was placed in an ice bath and
‘neutralized with the addition of aqueous ammonia and stirred at room temperature
for 10min. The resulting boron salts were washed with methylene chioride and
30 concentrated in vacuo. The residue was taken up in DMSO (3mL) and diluted with
H.O (2mL) and the product isolated on HPLC 1-5% B isocratic over 30min with flow
~rate of 10mL/min. Buffer A — 0.1% triethylammonium' acetate in water, Buffer.B-
0.1% triethylammonium acetate in CHZCN. Pooled fractions containing nucleoside,
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130 6 Decenber 2006 “concentrated in vacuo. The residue was then
precipitated with nethylene chloride and decanted to give 20ng (8% of the
desired nucl eosi de. Ms: 355. 12 (MtH) . Ht-NVR (DVSO-d6) 1 §p3céiiberddos

_2 CH?% 32 ( n(:g_ﬂ_t'ra%e% }n)vacuf) lee res@ﬁ: W%%ﬁgréﬁﬁta%g%gﬁetiy%ﬂaoé&% ?g : 1 H,

- Ar ) Exar’rpiuﬁl dR8nt&Y 11t 5106 20mB (8% ) of the desired nucleoside.
4- Am no-8-(2' - C—mathé% 53 Drlbofuranosyl) 8H pyrido[ 2, 3- 10

dl pyrimi di n- 7- on¥ 3 M+H)sol uti on of

4- Ami no- 8- (2' - C— r f b _ .
met hyl sul f anyl - pyr| ébmdg*)(gygrjﬁrﬁ%?& _?}é?f (ggrPgH 8}]6)43%2)(% n Et OH
(20n) ﬁ/afs éﬂmaﬂaﬁl%ﬁ Srﬁmzkiél OH),CEQ%I édélgifbhgﬂ \rv]vet(s,amﬁlpm,-"z.maaﬁﬂ-vm tg DI
water 15 fo y was added and the suspension was heated to
~reflux for %o%wgg)r@ II'elTI%é suspen5| on was filtered hot and the Raney nickel
was washed with hot ethanol. The flowthrough was concentrated in vacuo.
The crude reaction was dissolved in DMSO (2m.) and diluted with H20 (3nLs)
and purifed on HPLC 13% B i socrati cExampele 189nmin with flow rate of 10nm/mn.
Buffer A - 0.1 S4nthésestdfyl-Amren8-((dEeawdthyled-Paribafursndsyi)-SHBplfids[2B-0. 1%
‘triethybamoni um acetate in Oﬁemvriﬂﬁﬁﬂheﬁoﬁdasgj ons contai ni ng nucl eosi de,
concentrated in vacuo. The residue was then precipitated with nethylene
chl-oride and decp@&@&luﬁ&lgfmnﬁn@ng(.@mthwslmﬁbgﬁﬁdnbﬁcb pucl eosi de. Ms:

309.12 (MtH). 25 Exanpl e 109 Synthesis
6- Ani no- 8- rm@tihyllsu@m(ylSHEPmdo&,ﬁnd%nmﬂm bum ﬁémﬁﬂ@ﬁmeoBymtEﬁ@kﬁ s of

8- Met hyl - ne 13 rimdine
Courars (3 Q0 TR Ry hitkelt MR B RRee S0 s aihisried PP LR 1o

~ 25nm aus oclfau@wapﬁiaema@blh@@mmea endthe GudpRhsién Rasihéated thheflel BE20RBAFUC Was
~then boiled in H20O for 1 hour _and filtered through a small pad 5 of

~ Celite. Thellesyspanpion s filisreddwh ardhihe Raney aiskel prasivashed with bt athapol 09 Buf f er
B

- The flow-through was concentrated in vacuo. The crude reaction was dissolved in
DMSO (2mL) and diluted with H,O (3mLs) and purifed on HPLC 13% B isocratic
over 30min with flow rate of 10mL/min. Buffer A —0.1% triethylammonium acetate

20  in water, Buffer B-0.1% tricthylammonium acetate in CHsCN. Pooled fractions

- containing nucleoside, concentrated in vacuo. The residue was then precipitated with

methylene chloride and decanted to give 2.5mg (-l 5% of the desired nucleoside.
MS: 309.12 (M+H).

25 | Example 109
Synthesis of 6-Amino-8-methyl-9-

Step 1. Synthesis of 8-Methyl-9H-purin-6-ylamine
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.saturated
 met hyl ene’ rTTed
S with H0O (1 x 751’&& susbénslitﬁl dﬂth%proﬂﬁcfﬂn) Stetphea[bodé (Hingyeﬁlﬁ@m MadH

over 30nmin at a flowrate of 1 OrlLs/nin. Buffer A - 0. 1% triethyl ammoni um

acetate in water, Buffer B-0.1 %triethyl ammoni um acetate in CH3CN. Pool ed
the appropriate fractions and concentrated in vacuo to §iDbBeraB o119 of
the title corrpound 10 Ms: 150.08 (M+H). Step 2. Synthesis

of N, N-Di net hyl - N - (8- net hyl - 9H purin-6-yl)-formam di ne To a suspensi on of

the product in Sas -Tri:ahiay ARGl fdte T3 U§01I3)4ﬂnli\o1ytaﬁlﬂace(t&ﬂ1|abn@ d nethyl ene
chloride (7nL) was added N - di net hyl f or mam de di et h£40°€15 acet al (0. 8L,

4.52mol ) aHompelivsee Bd@dﬁéa@éﬂﬂt artedgvehonfomdwated o Her ¢ Bewisi ng

el | ow sol t T, was co
gvaporat eduivahe?ﬁu&n%?rﬁg ene c or| Sanj(}\il[aé?%én%‘ﬂéﬁn(ghhgﬁ%%&h%%}é]ﬁl gﬁbé\'/acuum

f or f 2hdur sof (Tém% c”ghﬂjﬂmg it chugt ﬁmnuafﬂﬁéeﬂi attﬂq:tuhﬁed by SIPlé;pjg(:%&I gw‘ B%ﬁﬁaxtB further
purification tep esis o m no- 8- yl-9-(2', 3

5 -tris- ben%yﬁ@w Owr%?ﬁ%kﬁzrp quﬁ*e—?d /at HAPBANYM 3K8%Dr oduct
of step 2 31%‘%&‘3# %uﬁ‘&?‘?ﬂ % Itﬂhtﬂylmoﬁ{}!fpéor 1 5 ﬁﬁN%&le&"ﬁé added BSA

(0.8, 3.322mo ated to ref ours under argon. The

-sol uti on weappsddriateeliadtions ol ccmmrgmddynazacua(@-@zernijofg{ﬂhmséthb t2ls acetate

2,3,5-tri benzoat e.(0.691g, 1.37mml) dissolved in 1, 2-dichl oroethane (IOn)
was added, Bﬂgd I mredi ately by TMSOTf (InL, 5.48mmvpl). The reaction was

- heatedipo refI umfgpus(ggg ?gtu then an additional 0. 5L TMSOTf was added,

and the reaction was reflux for an additional 48 hours. The reacti on was
cooled to room tenperature, dilut ed wi th net hyl ene chl or| de, washed with
AL . ,

%Bé acted with

wer e washed

concentrated in_vacuo, rudeworoduct was 1Qurlfled by col um

chromat ogr a(pl)f’i‘}ﬂ% ﬁn%mleth&?na &hlogide fanihwreaddsd O N -fimethy{rdamidesdimsthyb cenber
2006 . eql orjcder @sshies. ?iﬂﬁ%ﬂf) and pﬁeerﬁﬁLB{rQ RE4 9& E) fefIRE ?{Jr@l%éo\ﬁ%r 3‘11%?@81@&% _

concentrat Eé: I n°vacuo rve desi re npoun

Step 4. Syntellowisslutibn @a&mmnﬁamdaim\ydcue iq é@ellbw piboThisailosaslcp- nur i ne

evaporated with methylene chloride (2 x 15mL) and held under high vacuum for
-2hours. The crude product was used directly in Step 3, without further purification.

20 - Step 3. Synthesis of 6-Amino-8-methyl-9- 5’-tris-benzovloxy-B-D-

ribofuranosyl)-purine

To a solution of the product of step 2 above (1.51mmol) in 1,2-dichloroethane
- (10mL) was added BSA (0.8mL, 3.322mmol) and heated to reflux for 1.5 hours
under argon. The solution was allowed to cool slightly and B-D-ribofuranose i-
25 - acetate 2,3,5-tribenzoate (0.691g, 1.37mmol) dissolved in 1,2-dichloroethane (IOmL) ,
. Was_'added, followed immediately by TMSOT{ (1mL, 5.48mmol). The reaction was
. heated to reflux for 24 hours, then an additional 0.5mL TMSOT{ was added, and the
- reaction was reflux for an additional 48 hours. The reaction was cooled to room
temperature, diluted with methylene chloride, washed with saturated NaHCO; (1 x
30  75mL). The aqueous layer was back extracted with methylene chloride (2 x 50mL)
and the combined organic layers were washed with H,O (1 x 75mL), brine (1 x
; 70mL), theﬁ dried over Na,;SQ4 and concentrated in vacuo. The crude product was

purified by column chromatography on silica gel using 5% methanol in methylene
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“The conpound from Step 3 above was dissolved in 7Mammonia in MeOH (30nL)

and stirred at roomtenperature for 24 hours. The reaction was concentrated
and the resi due t aken up in DMSO (I mL) and water (4mL) aghddhribkt eghgddy HPLC

0- 10% Buff Bov n-at a flow rate of er A- 0.1 %
10 tr1 et hyl Sl dati 2 atump it Haifond e BRI EDRRERGY ZHHSHP
acetate in togﬂmdgmd@gﬁg@.ﬂ{d ate fractions were pool ed and concentrated
in vacuo to gi ve 60 (16% from Step 3) of the desired conpound. MS:

282.09 (M+H). HIMN§ T{J e 2.6 (s, 3H, -CH3), 3.6-5.0 (m 5H sugar),
5.9 (d,1H, 1'- 15 H), 8.1 (s, 1H, -Ar). Exanple 110 Synthesis of

6- Am no- 8-net hyl -9-(2' -G net hyl - (3-D-ribofuranosyl)-purine 20 Stepl.

Synt hes§ s tefp4/ 8NmitiesB-of6t Athinb-©n{ethyl-93(B-DIibofiirkf@RAQking' - C- et hyl - (3- D-
ri bof ur anosyl) purine To a sol ution of

N, N- Di net hyl - N' - T8 qeptneynd Gpmpiiep 3.a2bovg Wasr(bmhmdem Ak anpmorria imdisIOH (t he
%ﬁdzdﬁéﬁdééimﬁ%éﬁr%%ﬂoﬂ oo oy TG R R AR WRE bt C0 D

argon. The sdlthe fesiduavakemlip ﬁy\BMS@)(n@D] axﬁll waget (I4mlaradd purified by HPLC 0-

1,2,3,5-tetra- C th I Drlbofuranose(o £50g, 1.29mmol)
di ssol ved i4¥"8 1%%8?”}%9%6?@@?1}%% ?Wcl?r‘i_e)(’f 10l mne Bufenfohe® | medi at el y by

(TMBOTT 14 1. Gk BordiotRhol ack€ ifl GaRE bt 24 hour's.
The reaction was cool ed a?o réo%%%n%gég%(r)el P‘g'l&gnélgun%ﬁ{a%{lhyl ene
~chloride, VESi{E¥ W®he¢ ipmepriatatradions MEGBpdoledkaridsvhyentrited imgurous giveayer was
back extracted 1 h. methylene chloride (2 x 50nm) and the conbined organic
| ayers mr@%&géﬁ?m#t% ((%11“355 Fff I'SB‘?WE (1 x 70m.), then dried over
. 133 6 Decenber 2@9628MN2®PAANd concentrated in vacuo. The crude product

- was purified by ol Cﬁ}@}?ﬁ‘étﬁ%rﬂ@hb}ﬁ? 3%-5l04, Sﬁ' sibahngode feghanol in

met hyl gne chl orl}\i}egqs( lﬁf uent. ~ The appropriate fractions wefe pool ed,
concentrat ed in Vacuo to’ g| e the title conpound.. 5

Exa:mpie 110 ‘
Synthesis of 6-Amino-8-methyl-9-(2’-C-methyl-B-D-ribofuranosyl)-purine
20

Stepl. Synthesis of 6-Amino-8-methyl-9-(2°, 3°

5’-tribenzoyl-2’-C-methyl-p-D-
ribofuranosyl)-purine _
To a solution of N,N-Dimethyl-N'-(8-methyl-9H-purin-6-yl)-formamidine
(1.71 mmol) (the crude product of Step 2 in Example 109), in 1,2-dichloroethane (10
25 mL) was added BSA (1.0mL, 4.05 mmol) and heated to reflux for 1.5 hours under
argon. The solution was allowed to cool slightly and 1,2,3,5-tetra-O-benzoyl-2’-C-
methyl B-D-ribofuranose (0.750g, 1.29mmol} dissolved in 1,2-dichloroethane (10mL)
was added, followed immediately by TMSOTS (1.5mL, 8.3mmol). The reaction was |
heated to reflux for 24 hours. The reaction was cooled to room temperature, diluted
- 30 with methylene chloride, washed with saturated NaHCO; (1 x 75mL). The aqueous
- layer was back extracted with methylene chloride (2 x 50mL) and the combined-

organic layers were washed with H>O (1 x 75mL), brine (1 x 70mL), then dried over
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.Step 2. 6-Ani no-8-nethyl-9-(2'-C nethyl-(3-Dribofuranosyl)-purine The
conpound from Step 1 above was dissolved in 7Mammonia in MeOH (30nL) and
stirred at- roomtenperature for 24 hours. The reaction wg$)seQnE&Ydoat ed

o he ¢ esta! ETURARNSD (! ol A el LAl g BT ey

%triethyl amaﬁhtugir ?ﬁﬁbﬁblﬁca BelWBin@rs5%, Bietiafb] iBnibtiyldfct dhil ida)es ABEHMndM
acetate in he appropriate fractions were pooled and concentrated

in vacuo toTlgﬁ wrom@tﬁgﬁqcpe% weicqeedegpneyntpted eaaessiorgive e ffeund. MS:

296. 13 (NHQOEE]D f -NWR (CD30D): 1.05 (s, 3H, -CH3), 2.6 (s, 3H -CH3),
3.6-4:2 ( sugar) 6.1 (s,1H, 1'-H), 8.7 (s, 1H -Ar). Examlp a 111
Synt hesfs of 6-anino-8-(N -net hyI hydr azi no) - 9- (j 3-D-ri bof uranosyl ) - nuri ne
(185) ) A 8 aden(ﬁ3 ne (Al dri CB 0.1 g, 0.289mMmmo1) in
DVF was R <Y e -B-D-riefuranosylmetiige i xt ur e was

neat ed to 85C f oppe c%xﬂb%ﬁﬁéfrofﬁ@eﬂ'dﬁ@vﬁ%%@sblv‘é@?n Mﬁhﬁﬁ By VR

chromat ography on silica gel 5% net hanol 1 n net Iaene ch or| de to
- wash and tk(éOdenrbﬁmdw@e{wrmﬁdmpemwz& Hebdvan oThe r‘Eh\moapmsozpnc@tmteﬂr actions

wer e pool ed ncentrated in gl ve 9% .0of .t tle

conpound. @el '@ %‘H}‘p q—ﬁmﬂ(’%ﬁk@ ter(gl%éé @;ﬁr@fﬁ?dby%#bg 4-4. 2,
4.85 (M SHO%Bqﬂa)B o5e1@0n5nataﬁo%rﬁﬂaof3binmm., Bheé Amo.2¥. NH), 6.35 (d,
1H, 1'-H), 9 (s, -NH2), 7.95 (s, 30 1H, ~-Ar). 134 6 Decenber 2006

Exanpl e 112119}}%@&9@1@1%@&1%@ Weteg Brftan 501 % trichybmmenspuraseleteyin) - pur i ne 5

(25mL) “vas Th6ah TRORATAEETATR: Wokdoi i tafl R BUKC s

heated to &g (f16%, ﬁohmtepl)ahﬁe dedeticompwasl. quenched with Dow X 500 resin
(H-, filtered an Dow washed W th I\/EO—l (15 nL) followed by 7M ammonia in
15 H‘-NMR (CD3;0D): 1.05 (s, 3H, -CH3), 2.6 (s, 3H, -CH3), 3.6-4.2 (m, 4H,

sugar), 6.1 (s,1H, 1°-H), 8.7 (s, 1H, -Ar).

Example 111
ino}-9-(B-D-ribofuranosvl)-

2 - To a solution of 8-bromoadenosine (Aldrich, 0.1g, 0.289mmol) in DMF was
added methyl hydrazine (0.15mL, 2.89mmol) and the mixture was heated to 85°C for
3 hours. The crude product was purified by column chromatography on silica gel
using 2.5% methanol in methylene chloride to wash and the product eluded with 20%

25  methanol. The appropriate fractions were pooled, concentrated in vacuo to gi\}e

90mg (100%) of the title compound,
| MS: 312.16 (M+H).
H-NMR (DMSO0-d6): 3.05 (s, 3H, -CH3) 3.4-4.2, 4.85 (m, 5H, sugar), 5.0-

_ 5.2,5.9 (m, 3H, -0H),47(m 2H, NH),635(d 1H, 1’-H), 6.9 (s, 2H, -NH,), 7.95 (s,

- 30 1H, -Ar).
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. (15m). The flowt hr ough was concentrated and purified by col um:

chromat ography 10 on silica gel using 20% net hanol in nethylene as el uent.
The appropriate fractions were pooled, concentrated in g%g&nf)@rzgjoge 81ny
(94% of the title conpounds. Ms: 298.10 (MtH). H -NWR (DVO-d6): 4.1 (s,
3H, -CH3) 3.4-4.2, 4.85 (m 5H, sugar), 5.1-5.5 (m 3H, -OH), 5.7 (d, 1H,

1"-H), 7.0 (s, 2H -NH2), 8.0 (s, ltkamflehiz15 Exanple 113 Synthesis of
7-(2"-C-nmethyl -1 3- %%QQ@ gf@%ﬁ){bh‘-ﬁeﬁb%-g%_(ﬁ-@ﬁﬂb{ﬁﬁsﬂ{o%?—p&ﬁne
dl pyri m di n-4-one Sof utl

4-amno-7-(2' -G nmethyl -(3-D-ribofuranosyl): Ryrrolo[2,3- dl pyrimdine
(0.09g, 50. 32 1mmrc) a botufidPof 2 biomaadenaaiet(Amirich] 0. eg,((ﬁmg)nmall ?uamgexﬂ{h

chl or oacet a %s Jution in H2O, 40.81, 0.321mmD and the m xture
was heat t@gsﬁx éﬁ? ol Sofgp wethppide (2 4g - %lrma% apd fedpiriure 8@s bepteacuo
diluted wt bR ik 30m n at
“a flow rat ellaogi‘dzg)éfo 20n1_d§§J nI:h %r tl?%{ h&&%@ﬂ tr| Ojl.(l)?) g‘g%@p:{? gl\étf%d

wat er, Buf fand B>w-Xlweshed mifhl Me©Had émIc) faﬁmded oy TM3AGNinoih én mpthiangr i at e

titre compalRRLiNER Besien ORI SO APEC LYY QRS CROTEAEBY. )
-3.5-4. 9o ( morﬂsl‘hcasgé@ﬂﬁﬂ 25@%%&‘&%1101 %@ﬁ{leﬁe aé‘?_l&lelﬁ Thé Q%pr%hate Piadtiong- S (d

1H, -Ar) 7.9 (s, nber 2006 Exam
~lnelils Synt\rei@rgipgol@d ' conegiitatedgn (v@@w@olgiwlm@(ﬁé%ybf thrf: J{Blediompdrmadspur i n- 8- one

(SIZ)?ZJNDSGSE(ZEF)ZIZME %W@% aietvl amno)-9-(2'. 3 -bis-(2,2,2-

trifluoro-acet oXy)NVR CDMS@B@E&HQSYJH _OH5) N18-4TX) 48 S5YHE BENSIRR), 611-5.5
8- br onbadensoi_ne n dry methylene chloride

Al d
(14.5nL) wd@ éHde(éH ererﬁ)éHabcgéﬂco @n%‘d‘r“%@é &9 Gl 5%)8mol ) and stirred
for 4 ppurs. The clear solution was concentrated in vacuo and co 10
evaporated with dry. nmethyl ene chloride (3 x 15nL) and foanmed to give 2g
(100% of the desired conpound whiktam@slised directly w t hout further
~purification irg is 2f 7-(2°-C-methyl-B-D-ribofuranosyl i ‘

d]pyrimidin-4-one (188)

20 To a solution of 4-amino-7-(2°-C-methyl-B-D-ribofuranosyl}-pyrrolo{2.3-

- d]pyrimidine (0.09g, 0.321mmol) in NMP (2mL) and acetonitrile (2mL) was added
chloroacetaldehyde (50% solution in H,0, 40.8ul, 0.321mmol) and the mixture was
heat to 50°C for 24 hours. The reaction was concentrated in vacuo diluted with H20
and purified by HPLC 2% Buffer B, isocratic over 30min at a flow rate of

25 20mLs/min. Buffer A — 0.1% triflouroacetic acid in water, Buffer B-0.1%
- trifluoroacetic acid in CH;CN. The appropriate fractions were pooled and
concentrated in vacuo to give 53mg (59%) of the title compound.
MS: 282.10 (M+H).
H'-NMR (DMSO-d6): 0.65 (s, 3H, 2°-CH3), 3.5-4.0 (m, 4H, sugar), 6.1 (s,
30  1H,I’-H),6.5(d, 1H, -Ar), 7.5.(d, 1H, -Ar) 7.9 (s, 1H, -Ar), 11.95, (s, 1H, -NH).

135




_.Step 2. Synthesis of 6-Anino-9-(f3-Dribofiuanosyl)-7,9-di hvdro-purin-8-one
To a solution of the product of Step 1 above (1.05g, 1.45mm|) indry 15
acetonitrile (in a pre-dryed flask cool ed under argon) wg g %6
(13.7mg, 0.0725mmol ), TEA (3.67nL, 0.4M, palladium tet r ? 3ny nol e
%, and trinmethylsilyl acetylene (0.4nL, 2.90mmol). The mxture was heated
to 80C for 20 hours, cool ed, passeﬂﬂmd.@ﬁ short bed of celite and
concentrated i q by col umm
chromat ogr aphy S6H-% LAY ‘ ) WESH CH2C12 as
t he eluent. The appr opr| ate fractions were pool ed concentrated in vacuo
to an. oil which was precipitated with al cohol/et her to gi ve 250rrg (61% of
the ti tﬁe SR nthe NE: z;‘_u p-(-6 .22 -triflporpparets ﬁ\g;;_@\ a%a (2° fi,z. 2 -4 85 (m
.sugar), . (d, 1H 1'-H), 6.6 (s, 2H -NH2),
o (s, 1H, ity i
- 6-((3-D-ribofur aT\m)symspeﬂslcaﬁoﬂ-ﬁroh&iada&ame@idﬁwanegw,ez 89m:861) nﬁﬂkyTo a
sol ution of berC| 13nnDI) added

chl or oacet &P Wﬂﬁcﬂlﬁgﬁi{{ )ég‘r‘ﬁ%%g Y é@@&lé}nl@@ ﬁB’Eﬂ@ The

reacti on WagmdGAReE M ARk, 'ﬂlevzﬂfa‘x‘golﬁﬁgn%§ béﬂceﬁmtwq FAlAD afdéR et ogr aphy on
silica 136 6 Decenber 2006 usi ng 20% net hanol 1 n nethylene as el uent.

The apb@opr&vap@aﬁdaﬂth dmsnamylale ghbaided? xcidmigrand doanged tn gi/@clgilf)@)%gbf/e 30ng
949 ft titl D)
(m 5+ suglh ool sERpRetyhick Nop ised diahy yithoy harbherimaGag obienly ).

7.6 (d. 1H, -Ar), 7.9 (d, 1H -Ar), 8.95 (s, 1H -Ar). Exanple 116

Synt hesi s of _
- 6-(2' - C netHgn 219 iim§zonene (1661 10

o s 0 L o b RS 5 S LR o S
(50% $®| utdcemnitrileki2Q pr%ﬁirjfed ﬂthEEﬂIﬁ@ﬁhddrrarﬁmﬂwa@hddﬁd@Lﬂ (e3®y, 4 hours over

the course of _ 20haqur. t he nal addition, the m xture was al | ovved to
stir for 2 %@WmﬂbJEA (3 67mL 04M), alladium tetrakis (83mg, 5 mole %), and

trimethylsilyl acetylene (0.4mL, 2.90mmol). The mixture was heated to 80°C for 20

hours, cooled, passed through short bed of celite and concentrated in vacuo to an oil.
The crude product was purified by column chromatography on silica gel using 1:1.6:4
20 ratio of EtOAc:MeOH:CH;Cl; as the eluent. The appropriate fractions were pooled,

concentrated in vacuo to an oil which was precipitated with alcohol/ether to give
250mg (61%) of the title compound.

MS: 284,11 (M+H).

H'-NMR (DMSO-d6): 3.2-4.2, 4.85 (m, 5H, sugar), 5.0-5.3 (m, 3H, -OH), 5.7

25 (4, 1H, 1I>-H), 6.6 (s, 2H, -NH3), 8.0 (s, 1H, -Ar), 10.4 (s, 1H, -NH).

Example 115
Synthesis of 6-(B-D-ribofuranosy1)-l,3a,5,6-tetraaza-as-indacene (186) .

30 To a solution of Tubercidin (Sigma, 0.03 g, 0.113mmol) in DMF (2mL) was
added chloroacetaldehyde {14mL, 0.226mmol) and heated to 50°C for 20 hours. The

‘reaction was concentrated in vacuo and purified by column chromatography on silica
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| ‘deScribed in Ste

15 concentrated in vacuo and purified by colum chronatography on silica
gel using 20% rret hanol in nethylene as eluent. The appropriate fractions

were pool ed, concentrated in vacuo to give 71ng (94% t
conpound. MB: 305.11 (M¢H). H -NVR (CD30D): 0.8 (s, gzoggﬁ?@é’i?s‘? 4.2
(m 4H, sugar), 6.4 (s, 1H 20 1'-H), 6.85 (d, 1H, -Ar) 7.45 (d, 1H, _
-Ar), 7.7 (%-I udiblg 209 thethdnd] it Fhethytdne ad\eluentd 19 apfropridte Fractidis)werbxampl e 117

Synt hesis o
4- ami no- 6- neacig, cquoegtraed iroicus Engive BYmpy?4°%6) of the Btleteypeunddi ne (2191 25

Step 1. Synthesig0 7H pyrrol o[ 2. 3-d] pyri m di n- 4yl am ne
N N -dinet hyl forﬁnlasmﬁglé%%ﬁ)ﬁm acetal (1 equiv.) is added to 2,6-diam no

pyrini dsne in DNE'-aiMR KED@D): t:m 8@Qm mesmg&spmzsq«i mmq m)pﬁ es(@dmormound
is purified and converted_to the hydrazi ne with N HCl, 0C, then

snC12 30 2H20: 748 (&:HEL ey 251 (Rel HonAR: &Y Ws1H ey 3a9:5e(150% -4H TEA and

refluxed. The resulting hydrazone is heated in the presence of PPAto form
the desired product. 137 6 Decenber 2006 Step 2. Synthesis of

4- am no- 6- et hyl - 7- ((3- D-ri bof ur ancExdmplpvié ol of 2. 3-dl pvri m di ne The title
conpound i s Synthesis efl6-42 -CanchylkfsD-tiofitanpsyl)- BB4l5 8-tefradzx-asdacdR {1646)Si ng
(3-D1i® nethyl -2,3,5,-tri (2, 4-dichl orobenzyl)-ribofuranose and the

compound from Step 1 above. 5 Exanple 118 Synt hesi s of
4- ani no- 6- met hy| Tora salutiqn efed-apinord-€L rG-mstindl Sridgihofurpnasy Binyprelaf2,3-

dlpyrimdi rtﬂpﬁgﬁne]@iEJSQBﬁJ%W& ISMF%E ﬁﬂL)lw% a@éﬁmof’oa%g%ldeﬁyd%' (k@“%at ed and

condensed w

met hyl - 3, 5- sbhﬁroﬁZnHin @ﬁhpﬂmswlpnmeﬁaﬁqﬁmﬁhw 4 3obisiovbiothe canesef as
and 3 of Exanple 107. Exanple 119 15 Synthesis of

4 A no- 8- (0B A B0 HrelSsion. tHETRMHI HAspMed 1051 Bhon(hemo-
pteridjge- %ﬁ@éﬂl&%%%llh Saltfo' agd%mjﬂgd g;@ §(9).1mn chromatography on silica gel using

20% methanol in methylene as eluent. The appropriate fractions were pooled,
concentrated in vacuo to give 71mg (94%) of the title compound.
MS: 305.11 (M+H).
H'-NMR (CD;0D}: 0.8 (s, 3H, 2’-CHs), 3.7-4.2 (m, 4H, sugar), 6.4 (s, 1H,
20 T’-H), 6.85(d, 1H, -Ax), 7.45 (d, 1H, -Ar), 7.7 (d, 1H, -Ar), 7.9 (d, 1H, -Ar), 8.95 (s,
1H, -As).

Example 117
Synthesis of 4-amino-6-methyl-7-(B-D-ribofuranosyl)-pyrrolo[2,3-d]pyrimidine (2191'
25 '

Step 1. Synthesis of 6-Methyl-7H-

N’N’-dimethylformamide dimethy! acetal (1 equiv.) is added to 2,6-diamino
pyrimidine in DMF and heated to 80°C. The resuting mono protected compound is
purified and converted to the hydrazine with NaNO,, 6 N HCl, 0°C, then SnCl,-

30 2H>0. To the hydrazine in EtOH is added acetone and TEA and refluxed. The

resulting hydrazone is heated in the presence of PPA to form the desired product.
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Step 1. Synthesis of .

108, 5 Step

4- Anmi no- 2- net hyl sul f anyl - 7- oxo- 7, 8- di hvdr o- pt eri di ne-6- car boxylic acid
et hyl ester 20 Synthesis of

4- Am no- 7- oxo- 7, 8- di hydr o- pteri di ne-6-carboxylic acid et hy eceénsbtegzoqss
synt hesi zed as descrl bed in M Ot and W Pfleiderer Chem Ber. 1974, 107,
339-361. Step 2. Synthesis of 4-Am no-8-(

(3--D-ri bof uBtepds Bvhthasisef hﬂhmd-ﬁ-memw-%( BbribofGran@$yl)-pyrrolo[2,3-dlpyrimidine

Si1yrated and coltoeCieR LT B8hited Re{(Padbol S o 3 o1 ERmiRIBLnose

(See Exanpl esid$ p- EStleSp)meZhgﬂi-laﬁB Ehtrieot-giciigictendyridofiaridsel and thenguonptdind Exanpl e

120 30 Synt esg i

4- Ani no- 8- (T¥N'$R h8PBanosvI ) - 7- oxo- 7. 8- di hvdr o- pt er i di ne- 6- car boxyl i ¢

acid angde (221) 138 6 Decenber 2006

4- Am no- 8- ((3-D-ri bofuranosyl) - 2-methyl sul f anyl - 7- oxo- 7, 8- di hydro

pt eri di ne-6-ca Examplg1dg wi th Raney nlckel (see Exanple
15: QF 4 sSoRethyieR-Danbofuiranosykpweralgl.3- o

4- Am no- 8- (-2' - C—rrethly6 D-ri bof uFH ; 058d|hydro-

pyddol 2, 3- d] pyrim di ne-6- 10 carboxylic acid amde (224) Step 1. Synthesis

- of 4- chhor o- 5- oxOFthe Brodubtysir Step YIr bdBkangie H 17Yi6 | diidicacarRt coiriehoad/ Witk 1aci d

et hyl ester . .

2- Net hyl sul Paiyr3.2-Dis-@ aighlgrobenzyinxy se1GamptwbB-Byialepnose. ag gpperibeditfe- 6- 15
carboxylic geh? fddr BehPle {¢y. treated with Raney nickel to renove the

t hi onet hyl group. The resulting conpound is refluxed in POCl3. Step 2.
Synthesi s of 4-Am no-8-(2'-C nethyl-(3-D-ribofuranosyl)-5-oxo-5, 8-di hvdro-
pyridof 2, 3-d] pyri m di ne-6-car boxyl i gxzasii&1ag1 de 20 The product of Step 1

~above ks sil \Wyaindisdnd-AGf @g%ed ribb h-2-Reth@bliIRn 7 Bei17 8Mdinyéirg-C- met hyl
(3-D-ri bofuranose and treabpfdinblsdcdrbSidacid BHRY @3 anpl e 26, Steps

2 and 3).
| Step 1. Synthesis of 4-Amino-2-methylsulfanyl-7-o0x0-7.8-dihydro-pteridine-6-
carboxylic acid ethyl ester
20 Synthesis of 4-Amino-7-oxo-7,8-dihydro-pteridine-6-carboxylic acid ethyl
-ester is synthesized as described in M. Ott and W. Pfleiderer Chem. Ber. 1974, 107,
339-361.

Step 2. Synthesis of 4-Amino-8-( B-D-ribofuranosyl)-2-methylsulfanyl-7-ox0-7,8-

25 dihydro-pteridine-6-carboxylic acid amide
' The product of Step 1 above is silylated and condensed with 1,2,3,5-Tetra-O-

benzoyl- 3-D-ribofuranose (See Example 26, Steps 2 and 3) to provide for the title
compound. '

' Example 120
30 Svnthe5|s of 4-Aming-8-(B-D-ribofuranosyl

acid amide (221)

teridine-G-ca_rbox lic
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__Exanpl e 122 Synthesis of

4- Am no- 8- (2' - G- net hyl - (3-D-ri bof uranosyl ) - 8H—pyr|do[2 3- 25

d] pyri m di n-5-one (226) Step 1. Synthesis of

4- chl or o- 8H p[ 2, 3-d] pyri mi di n-5- one 6 December 2000

4- chl or 0- 5- ox0- 5, 8-di hydro- pyri do[ 2, 3-d] pyri m di ne-6-carboxylic acid ethyl
ester is saponified and then decarboxyl ated by heating in quinoline in the
presence of 30 t thl t hesi s of

4- Am no-8-(2' - @%ﬁﬁ? i (BDEiurnAlﬁgg%ur aw())2 e‘ﬁ M do[ogoepggh 0inm di n-5-one
139 6 Decenmtemdlﬁ@ﬁﬁzarbﬁhghcpacudiumtdeaﬁ trsate@wiihdtanwmckelisdeﬁmmﬂh H&d condensed
with 1,2, 3, ) %gn ¥I-2'- -nmethyl (3-D-ribofuranose and treated with
liquid amo F%i Ve é‘ﬁﬁ BHRst eps” 2 and 3). 5 Exanple 123 Synthesis of
1-(2' -Cmethyl -(3-D-ribofuranosyl)-4, 6-dichl oro-| Himdazo[ 4, 5- cpyridine
(183) Step 1. Synthesis of 1-(3',

5' - bi s- (2, 4-di chol oro- benzvl oxy) - 2 mﬁ&&&l $-D 10

ri bofur anosyl 8 i85 ! janveyl)-5-0x0-5,8-dihydro-

4, 6-Di chl oroi m dazo[4 5- c] pyrl dwndaofﬁésdls\mhhhm ged as described in R J.
Roussea®d and R K. Robi ns, J. &@b@fvﬂl@yﬁmﬂ aaliéa224P65, 2, 196-201. To a
solution of 4,6-dichl oroi m dazo[ 4, 5-c] pyridine (400ng, 2.1 mmol) in 30 n_

anhydrous acetonitrile under argon was added at room tenperature sodi um
hydr| de .!.J'_." Synthesise loved 3.9 : i dQ{ZﬁprDmmlﬂm@to stir for

4h. To a so ) DO
1- met hyl - O!X P él elfd] ro- benzyl oxy) - 2- G- net hyl - (3-D ri bofuranose

(350.6 rrg, 0 7 mee)hyﬂsalﬁﬁylm,S-a{dmd}QBS-tdtrﬂmdﬁf pj?fﬁddﬁa,eei]pmﬁeirdmeaﬁ-gon at 0C
- was added 6%%%“ 30% HBr jn acetic acid dropw se. The solution was allowed
to stif at Hhic acigh pthyl goter pieate %%@@hﬁé‘ﬁe&mm%ﬁh%wom&m sol uti on

was 20 the\r?r pﬁ{e%ﬁﬁlnﬂg“co dMﬂﬁgﬁllﬁ% ted with toluene. The residue
i ed

was di ssol in 10 nL -anhydrous acetonitrilé and added to the sol ution of
the sodiumsalt, prepared above. The conbined m xture was stirred at room

temperatur S gpf 05 S%éﬁwsm 094—Am1no 8-(2’-C-methyl-B-D-ribofuranosyl)-5-0x0-5,8-dihydro-
pyrido[2.3-d]pyrimidine-6-carboxylic acid amide

20 ~ The product of Step 1 above is silylated and condensed with 1,2,3,5-Tetra-O-
‘benzoyl-2’-C-methy! B-D-ribofuranose and treated with liguid-ammonia (See
Example 26, Steps 2 and 3). '
Example 122 _
Synthesis of 4-Amino-8-(2°-C-methyl-f-D-ribofuranosyl)-8H-pyrido[2.3-
25 d]pyrimidin-5-one (226)

Step 1. Synthesis of 4-chloro-8H-pyrido[2.3-d]pyrimidin-5-one _
4-chloro-5-0x0-5,8-dihydro-pyrido[2,3-d]pyrimidine-6-carboxylic acid ethyl
ester is saponified and then decarboxylated by heating in quinoline in the presence of

30  copper to give the title compound.

dlpyrimidin-5-one
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“.evaporated to dryness. The residue was dissolved in ethyl acetate, and
washed with 25 water. The water was extracted three tines vm'th ethyl
acetate. The conbi ned organic extracts were washed with 8 g dz(g?l ed
wi t h anhydrous sodium sulfate. The solvent was renpoved 9\98'5' 6. | um
chromat ogr aphy was used for final purification to give 252 ng (0.386 mmol,
54.65% of 1-(3', 5'-bis-(2,4-dicholoro-

benzyl oxy) - 2' - C-TF&J;’ﬂMbudtbf Brep b@ddweammdtédéh&cdmghééarmﬂ b o Détfa-O-

5-c] pyrid ine. esi s

t ep
1-(2' - C et PRAZOY: QDCFWEWV'urBaS%TS@?f“ﬁQPSB ang hiregted 1 with nfigg opmmeniac ($eQli ne 140
6 Decenmber 2&iéple INestepLlbRd 3f,rom Step 1 above (252ng, 0.39mmol) was
di ssolved in dichloromethane (1 Onl) and the tenperature was reduced-to
-78C. Boron trichloride (1.OMin dichloronmethane, 3.9nm, 3.9mvl) was

added t® the reaction 5 dropw se. ghghdi€agdion was stirred at -78C for 2h
Hies! b

and then var mggnth&is HOGOMCLRHGNE-D 1915t ])Qﬂs WRRI AN SAGHRghAN4 S 1: 1 |
‘met hanol : di chl'or onmet hane (20ni) SdihE 89y at -20C for 15 mnutes. NHACOH
- was used to neutralize the reaction “was then concentrated in vacuo
to furnish §glig. L fi . ALY hy on
S|I|cagel 0 YT G ]

|_|)
NVR1Q CDItR i) e5 97 (s 1H) '4.02-4. 07 (m

'3 3.84-3.89 (ju . 24
'o1|‘_21 Ani no- 2- chl OrOD%clﬂ%cgmrE%%oﬁﬁchﬁ%)rﬂ 8@%/ ‘%ﬁﬁ%ﬁﬂ%?‘ofB 2- 15
di pyri m di riousdedd ind B, B Hobib,oI Sfeferbédct @h@iﬁt mds-QSrd}zmb%wsamaﬂbf

S5H-i m.dazo[ 3, 2 dl pyri m di ne was evaporated in a netal bomb and
t he bonb cgﬁﬁ -digh logglml%d«%eﬁwﬁ@ﬁ@@nrgg};é lymme)). lgﬂﬂn@nﬂ@m@m) was

condensed fg, H]gi‘?i‘n e ering and
bonb was sea\gt . ]'?‘%gdérrea‘%qtnl Vg%g%/%igd gﬁghﬁﬁgglﬁérém?o%%ﬁ%ﬁp(?% 60% ails g
Evapor 8 i onngchrﬂihﬁl)sm‘ha\adumn ﬁhﬂ.ﬂhiwed(w'sﬂnemﬁ4hr eaction. A colum

chl or of or m et hanol of product. M5 315.08
( 'I% a solutl n %? 1-methyl ,5-bis-(2,4-dichloro-benzyloxy)-2- Cgmetlﬁ?(l -g-D-

ribofuranose (350.6 mg, 0.7 mmol) in 15 mL anhydrous dichloromethane under
argon at 0°C was added 6 eq. 30% HBr in acetic acid dropwise. The solution was
allowed to stir at 0°C for 1 hr and then at room temperature for 3h. The solution was
20  then evaporated in vacuo and coevaporated with toluene. The residue was dissolved
‘in 10 mL anhydrous acetonitrile and added to the solution of the sodium salt,
prepared above. |
The combined mixture was stirred at room temperature for 24h, and then
- evaporated to dryness. The residue was dissolved in ethyf acetate, and washed with
25 water. The water was extracted three times with ethyl acetate. The combined
organic extracts were washed with brine and dried with anhydrous sodium sulfate.
~The solvent was removed in vacuo. Column chromatography was used for final
_purification to give 2562 mg (0.386 mmol, 54.65%) of 1-(3’, 5-bis-(2,4-dicholoro-
‘benzyloxy)-2'-C-methyl-B-D-ribofuranosyl)-4,6-dichloro-imidazo[4,5-c]pyridine.
30
' . Step 2. Svnthe5|s of 1-(2'-C-methyl-8-D- r|bofuranosvl)-4 6-dichloro-1H-imidazo[4,5-
clpyridine
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- H-NWR (CD30Dy: 8.53(s, 1H), 6.99 (s, 1H), 5.83 (s, 1H), 5.54 (d, 1H, 25

4.02-4.09 (m 3H), 3.84-3.89 (m 1H), 0.88 (s, 3H). ExamlIn a 125 Synthesis
of 1-(2'-C nmethyl-I3-D-ribofuranosyl)-6-am no-| Him dazo§$eeambysdodi ne 30
Compound 187(40ng) was dissolved in a 1:1 mxture of ethyl acetate and

met hanol and 100ng of 10% pd/ C were added, as well as 2 nL of 1N aq. Sodium
hydr oxi de sol ut i ‘Dife projiadt S@en8ich Aubate 2@1%'0391&11@[9\9@5%&55&\@6%@'[ whi ch was

141 6 Decenber 2006 evaporated and then purified via silica gel colum

chr onat ogr afikit O{OZHBIh%I(b&%LbMthe HEesaae)wasgedjiopd tpA8ffg. BPrasure titl e

conpound. 1H),

6.99 (d, 1%&951‘@@3&110%%"1‘1@8111%4 ?ag‘g) fn?’ﬁji’lg@ "g% agi&!gm ‘(7‘2‘%“ %I—!) ' 88

(s, 3H5 Exdmpivﬁle.e The GeaSiyont W%stﬂred at -78°C for 2h and then warmed to -20°C

of4 Chl oro-7 or 2' C—rreth Ef?D“bOf %%(%lmdazo£4 5-

cI pyri di ne ?‘?T% tSt é]ﬁ acn@?fﬂiaﬁ@é with &) gethano rgmethene (20ml)
-(2,4-di Cﬂd%&lﬁ’e@ﬁmb@)ﬁr)l521111119[351@11-14OH was used to neutralize the reaction, and

rret hyl - R-D-ri bof uranosyl )i m dazo[ 4, 5-c] pyri di ne

- 4-.Chl oro- 7- ltwa@ﬂmnmmtr[lwﬁn w]prrtm ﬂzrmehsdldsy”ﬁtermedm:edraapum‘é@cm bed in

2A97g 2'668 eéf% NB‘P SI d on sﬂlccage to ylﬁdawlf%lc%}n%oér?d%% 2901 20(12),

- 1-nmet hyp- 3, 5- bi SMS%SM)@I yfm_@g bﬁpzyl oxy)-2-C-nmethyl-(3-D ribofuranose in
~anhydrous di chl or prret hane at 0C is added HBr (30% by weight in 15 acetic

acid, Im), dropgh @MR@BSQBE@L%@@%Vﬁﬂl(%d 5587 (% AH} 492-687fws 1 hour,

‘then at ro r&f 0 evaporated in vacuyo and co-evapor at ed
wi th anhydr o)Uglgtﬁgl ue e?eu‘fphégg’(@?y Tesidue is dissolved in anhydr ous

acetonitrile . and added to a sol utlmg@,ﬂeu e sodium salt of
- 4-Chl oro-7-% ¢ 5

JS'H-Q%M 332-
4- Chl og®- 7-fT uoroi m dazo[ 4, 5- c] pyd]bg#ﬁﬁhﬂ!fl zﬁ ydri de Yo i n
mneral oil) in anhydrous acetonitriTe fTor ours. The conbined m xture is
stirred for 24 hours, then evaporated to dryness. The residue is dilut ed
wi t h et hyl  acetZé-dichldo-Re@ e C-mdthgl-prdiiseibofardnayyd)- SH-imidamfgd- and

re-extract ec_{ ‘pm\MI;[ll 1neet(?¥$) éS&%?wgs evaporated in a metal bomb and the bomb cooled to -

80°C (acetone/dry ice bath). Ammonia (5 mL) was condensed from a gas tank, until

§
§
SFo 3
g
5
5
2
%
3
2 <
?

20 the exit needle showed splattering: and bomb was sealed. The reaction was then
-~ heated to 135°C for 2 days. Evaporation and TLC showed an almost complete
reaction. A column (chloroform:methanol 5:1) gave 20 mg of product.
MS 315.08 (M+H),
H'-NMR (CDs0D): 8.53 (s, 1H), 6.99 (s, 1H), 5.83 (s, 1H), 5.54 (d, 1H),
25 4.02-4.09 (m, 3H), 3.84-3.89 (m, 1H), 0.88 (s, 3H).

Example 125
Synthesis of 1-(2°-C-methyl-B-D-ribofuranosyl)-6-amino-1H-imidazo[4,5-¢

201)

30 _
Compound 187(40mg) was dissolved in a 1:1 mixture of ethyl acetate and
methanol and 100mg of 10% pd/C were added, as well as 2 mL of 1N aq. Sodium
- hydroxide solution. Hydrogenation at 40 psi for 3h gave product, which was
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-'deoxygenat-~j

wat er. The filtrk

.The conbi ned organic fractions are then washed with brine and dried over

magnesi um sul fate. The reaction is purified by columm chromatography on
silica gel 25 to give the title conpound. Step 2. Synt hg$cse@ber 2006

4-Chloro-7-fl uoro-J - (.2 - C- | -[.3-D-ribof uranosyl) ] .

i dasol 4. SRR B KA kel s BT darli Cok e above | s
di ssol ved imediaﬁabwgﬂegmm@ngbﬁﬂwc&@mﬁﬂ_ature is reduced to -78C. Boron
trichloride (1.OMin dichloromethane) is added to the reaction dropw se.

The reaction is ¥S5%8ldd M+H7Z8C for 2h and then 5 warmed to -20C

dtirred ai - 20c for PRI rrole WIS B IR SR Tenc: Ton,

and it bs thén4donee3H)a3.84-3i89 (watHY.0.90@, Ppduct is purified via colum
chromat ography on silica gel to give the title conpound. 10 Exanple 127
Synt hesi s of 4-Am no-7-fluoro-1-(2' D-D-ri bofuranosyl )i m dazo

[4.5-c]pyridi 86{RAM) of 41EnBre YSRBRAS 25 -CIm SRR BN Akdnb AR AUS

hydrazine is refluxed for Ih. The reaction mxture IS then evaporated in

refluxed Wi hBhstpD-HbGREHAES/)iNAOEENcToRd@E. The reaction mixture is
filtered 20 througg] Celite while hot, and the catalyst is washed with hot
ore-7-flpagioridazeth -clparidine sssyatiesized e daseribvaddn MG

o S OO E AR BN b e, SONRIMICH AP, Ay BTS2, 751 5 e

(215) Step 1.  Toasolution of 1-methyl-3,5-bis-(2,4-dichloro-benzyloxy)-2-C-methyl-B-D-

3, 4-Bi s- (2, 4-di chl oro-benzyoxy) -5-(2, 4- di chl or o- benzyl' oxynet hyl ) - 2-
net hoxy- 3- ritoiyBEnesstin apipdrs opetanagt BSE is added HBr (30% by weight in

1-methyk - 3, Redd z%c'i(ﬁ,zl’rnzt)fjhl%mv%rep ThE Q&Ylit&éys})fu%ibg Tgﬁfn%la% b Br 1 hour, then

at room temperature for 3 hours, evaporated in vacuo and co-evaporated with
anhydrous toluene. Théy oily residue is dissolved in anhydrous acetonitrile and
added to a solution of the sodium salt of 4-Chloro-7-fluoroimidazo[4,5-cJpyridine,
prepared by stirring 4-Chloro-7-fluorocimidazo[4,5-¢]pyridine with sodium hydride
20 (60% in mineral oil) in anhydrous acetonitrile for 4 hours. The combined mixtureis

stirred for 24 hours, then evaporated to dryness. The residue is diluted with ethyl

- acetate and water. The aqueous layer is removed and re-extracted with ethyl acetate.
The combined organic fractions are then washed with brine and dried over
magnesium sulfate. The reaction is purified by column chromatography on silica gel

25  to give the title compound.

. Step 2. Synthesis of 4-Chloro-7-ﬂubro-1- 2’-C-methyl-B-D-ribofuranosyl
imidazo[4,5-clpyridine. |
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-ribofuranose is dissolved in 25 nL DMF. To this solution is added NaH and
heated to 60C. After the hydrogen evol uti on subsides,

2, 4-di chl orobenzyl -chloride is added dropw se at 40C. TBeEnfitdtB06 S
stirred for another 16h , then 5 nL nethanol are added. Colum

chronot ography (9:1 ethyl acetate/ hexanes) gave 1.77g of product. 143 6
Decenber 2006  Stigipréduct of Step 1 above is dissolved in dichloromethane and the

3, 4-Bi s-(2,4-dichl oro-benzyl oxy)- -(2, 4-di chl or o- benzyl oxynet hyl ) - 3-

met hyl - di hylémpefatnreis-redusgd torH8 " Gr B@mtnglﬁlosdeﬁ QMandicgloramethepe)iis di ssol ved

|n40n1_d| S add and it is
heated to gg‘%th eaﬁ? ndr%f)ﬁ'? Zlthlgreatc %nls ngrué %i s%g?lgl&&%h%no pH 11 with
NaHCO3 ﬁsatwérrr&ﬁdo e}(l"C&ﬁr“eﬁﬁlghM The Eaaﬁﬁfﬁﬁuéﬁ&ed%ﬂll fThe combi ned organic
fractions are dried with Na2S™ and evaﬁorate The crude m xture is

di ssol ved iTethanakdichlqromethags adestiznd 8t 1296C dorol Simingtg. NHOFesed to Des s

Martin peri %ﬂHH

poured i nt O&‘%%r@%ec}ﬁ{egg@&fjmﬁ&%ﬁ eﬁe%tfréntg(g Mcu ﬁﬁ%@g‘?"@ racti on W th
Et OAc (3x HTO9nblpmp chonystograpy orglica gel kagiee ﬂlea‘nté coodpommd. chr omat ogr aphy
(19:1 Hex/ Et OAc) gave 0.72g product. Step 3.

N - (7-Brono-5H pyrrol o[ 3, 2-dl pyri m din-4-yl)-N, N-di met hyl -f or mam di ne 15
5H Pyri@l o[ 3, 2-d] pyrim din-4-ylam ne is synthesized as described by
Mont gonery and Hewson, J. Org. Chem, 1965, 30, 1528-1531. 5HPyrrol o[ 3, 2-
d] pyri m din-4-yl amine is dissol vedE_Ptmng_hgﬂene chloride and cooled to 0 C.
.To this sol ut Sgnthes éahmo—ﬁﬂa.dm 4 H@r Crmathe]-B43)-cbo fuean idazbene
chloride. After reaction is nmwe seen via TLC, it is
extracted with Et OAc, dried with sodium 20 sul fate and purifi ed via col um
chr omat ogr aphy. The product is dissolved in DM and

- DVFdi it hyl acetaﬂS%P@W@"Wﬂ@&%m@Tﬂlyrif%@lb’émﬁ@ew&ﬂ@éﬁdtf@fgb C until

reaction | s QURkEh il B SUARRAGRHacud R S HE TR O RBEEed 0 T TN s

the title conpoun

~ 4-ani no- 7- (eRapdraten WithletHanbt andatebuyenasy WatdHFipydrudd infedmedidiepy them di ne. " To

a solution of the, product .of Step_3 ahove in THE is_added at .- 75C n-BulLi .
After 1 hadissowed i deopygnated graifraRnsHeNickd catabystisadded anddhe migpeie i n THE

is added - af, ﬁﬁ&dﬁftﬁéﬁx‘?ﬂ fa T & TRORRERS t@ads fifigeq al l oned to
warmto 0OC oe\zlléer t he next %rttﬁgj?%% NaHC@ I'S adﬁﬁlg‘ angS Ee m xt ure
extraciked wuohgleChlite wHﬂI&élot and the catalyst is washed with hot water. The filtrate is

“evaporated to dryness and purified via column chromatography to give the title

compound.
ample 128
25 . Synthesis of 4-amino-7- (2’-C-methyi B- D-nboﬁnanosyl)-SH-pyrrolo[S 2-
' dlpyrimidine (215)

2.4-dichloro-benzvloxv)-5-{2.4-dichloro-benzylox

methoxy-3-methyl-tetrahydro-furan
30 : 2.3g of 1-methyl-3,5-bis-(2,4-dichloro-benzyloxy)-2-C-methyl-B-D-
ribofuranose is dissolved in 25 mL DMF. To this solution is added NaH and heated to
- 60°C. After the hydrogen evolution subsides, 2,4-dichlorobenzy1-éhloride is added

dropwise at 40°C. The mixture is stirred for another 16h , then 5 mL methanol are
‘added. Column chromotography (9:1 ethyl acetate/ hexanes) gave 1.77g of product. |
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30 organic layer is dried with brine, dried over MJSO4 and concentr at ed.
The residue is dried, dissolved in CH2G 2 and triethylsilane and BF3CEt 2

are added dropwi se at - 75C. The reaction mxture is all up
overni ght, quenched with 1IN HC 144 6 Decenber 2006 an@bgg?'b?%rﬁpg]
at roomtenperature. The organic m xture is neutralized with NaOH and

ext ract ed wsieh oL Os-(OLARRI o AN SN NRHIRRrIbid) kg fiLd.ed over |
MySO4, concentrated and purified via col urm chromatography € resulting -

conpound i smethgkdihydrg-furanc-edd or omet hane and the tenperature is reduced to

ceacti on. o opwi o R FEikp ool Ol RANENE3500 bl ASREE I e mea

to - 20G5 oveyohitiphtis adlee 40atidfaN HCbafilie iaiead Wb 100 déglC. After the 16hr, the
met hanol : di chl or onet hane and stirred at -20C for 15 m nutes. NH4OH is used

to neutral iP&tioRds bronghtitetl ldnwith NaWQSK%)MQWKQtVé@ iB048G3d.00The
broduct 1S i) TiESohBinei WRALR hdbhCHeanen Mg, ﬁpﬁé&l@zgﬁg&%g gl gnourified

via 10 colum’ chromatography on silica ge Tes's of
4-Am no -1- ((rﬁbldjilmtllueﬁammmln) il findady|{ Methylehpyiloridenend(12468) (1.6 eq) of

Syt hosi zed 48 Mt oG Hadded pblr SURIRE T B GHBSHIE HIRUR IR Robi ne,

Bi ocheyg st rap GG Nﬁﬁ@m cZétﬁfnergfb Br NAPIS®),; 1i20racki G%'E‘?:o%fc 3x 100mL)
4-Chl oro-7-fluoro-1 -(D rlbofuranosyl)lmdazo[45 | pyridine(21 20

~4- Chl or o- 7-dryingoforgaticaydrs dridafolimam dpinpiography 6] % | Hew]ﬁa@mcmgm QD7) is
synt hesi zed_a escribed in M-C. Liu et at Nucl eosi des, Nucleotides &
Nucl ei ¢ A(Pr%‘i 001, 20(12), 1975-2000. Exanple 131 25 Synthesis of
4- Ami no- 7-fl uoro- 1- (] 3-D-ri bof uranosyl )i m dazo[ 4, 5-cl pyri di ne (218)
4- Am no- 7-f | uor o- I- (3- Drlbofuranos I)|mdazo 4, 5- c]pyrldl ne (218)
- synt hesi zedten3.dbddBramg-SHypyro Einid & 1i{prmias

- Nucl ei s Aci ds %Qpﬁyrrglgfiilg h]py;l%ﬁ? n-zcﬁ%‘gmlﬂeA’? s?ntﬁ)gs(fﬁﬁgg ﬁe&%ﬁgd by
Montgomery and Hewson, J. Org. Chem., 1965, 30, 1528-1531. 5H-Pyrrolo[3,2-
d]pyrimidin-4-ylamine is dissolved in methylene chloride and cooled to 0 °C. To this

solution is added via addition funnel bromine in methylene chloride. After reaction is
| complete as can be seen via TLC, it is extracted with EtOAc, dried with sodium
20 - sulfate and purified via column chromatography. The product is dissolved in DMF
‘and 1.2 eq. DMFdimethylacetal are added. The reaction mixture is heated to 80 °C
- until reaction is completed via TLC,evaporated, and chromatographed to furnish the

title compound.

25 Step 4. 4-aming-7-(2°-C-methyl-p-D-ribofuranosyl)-5H-
To a solution of the product of Step 3 above in THF is added at -75°C »-BulLi.
After 1 h at -75°C a solution of lactone the product of Step 2 above in THF is added

at -75°C, stirred for 2 h at this temperature and then allowed to warm to 0°C over the
next 3h. Saturated NaHCO; is added and the mixture extracted with ether. The

30 organic layer is dried with brine, dried over MgSO, and concentrated. The residue is
dried, dissolved in CH,Cl; and triethylsilane and BF;0Et, are added dropwise at -
75°C. The reaction mixture is allowed to warm up ovemight, quenched with IN HCL.
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~Exanpl e 132 Synthesis of
3-(2' -G nethyl - (3-D-ribofuranosyl)-7-nitro-in dazo[ 4, 5-b] pyri di ne (168)
Step 1. Synthesis of 7-Nitro-3Himdazo[4, 5-b]pyridine 5S¢ |Hber2086

7-Nitro-3H| di ne wa nthe ed as desc

7N Lo Sr L dazel & RlRuni dne e srallics ot s deRl TN €
Ceroni J. MHEbH aﬁh%ﬁﬁa&&ﬁ%th%@tméﬁ&%aﬂa@%erﬁr@ﬁ/a&wd%ﬂ{m&é gried ok (2", 3",
5'-tris-0O benzoyl -2' - G net hyl - (3-D-ri bof uranosyl ) -

ni tro-im daYigP@s3optgpiretediane pmﬁeqovmghlmrmhr@@tpgnapbha% r¢spBingl ny, 0.8
mol ) was dj I nt. of

NG bi st r oonmuiE R o heaTh diclotoRERLRHN e Enpdalali iy da BRIy o

reflux sint IBo@h&&hI@n@R@Wiﬁ@bﬁbb@nﬂdﬁhaﬁ%ﬂs abtlided to the ﬂ%a&;cﬁrdropwwe The
tetra- O benzoy| - 2' - C net %}1 (3-D-ribofuranose (ribose X). (290.3 , 0.5

mrol ) and 1%agtonfestigRiat FI8°C ey 1 ast B PRERRLIG -0 KaPerughty %reaz:ﬁenmm )
was. added tjQ s5GHMEd Qfth 1 T&%t aﬁﬁ‘%ﬁéh?&o mahéf&{d Qrrda®h L0eCTBY 15t mihutdf ter this
time the I‘ea((,‘]tl on was a[ coo to room terrper ature al’lél Wwas quenched
by the addllﬂHamHoé usdlie deumﬂizelthe ridctian jemd dt is t{edSonomp)ratedhie vaduwot dihe was

further dil ut sat.ur odi u carbonate. . product was
xt 1 act ed PRSI SIS ATGS b YR L GHIEN. e PRSRRESRUEOR R bor i ne.

dried ypgth W%§ﬁh{@®h§@gsﬁfé§@w ated. The product was a greasy, yellow
solid which was taken i'nmedi ately to the next step in crude form N5

645.23 (MtNa). Step 3. Synthesis of 3-(2'-Cneth |y
f3-D-ri bofuranosyl)-7-nitro-im dazo b idine Nucl eoside the product

of Step 2 abovS 5 i o, T 7 nia in methanpl . The
reaction mxtu S SRR r s H A A ANg B BTN @@éﬁm@&%@ day
liquids were rermxﬁﬁlnd mﬂt@wq)-ﬁ“ﬂlﬁbéﬁwﬂo&ymﬂu&izu - pﬁ'hﬁfn% (B is purified
via col um chronat ogr aphy on silica gel usin anol in chloroform

30 Theld r acvnbasizesdnsidgsaribed in RR-J% Ropssesiu &R Vﬁ@emb rad BRdfRehdes, and

- evapor at ed o et of desired nucl eoside. MsS: 311.10 (MH—I)
146 6 Dece I%EQ %5?7&69;@

Example 130
ynthesis of 4-Chloro-7-fluoro-1-(B-D-ribofuranos

20 4-Chloro-7-fluoro-1-(B-D-ribofuranosyl)imidazo[4,5-c]pyridine (217) is
- synthesized as described in M.-C. Liu ef al. Nucleosides, Nucleotides & Nucleic
Acids 2001, 20(12), 1975-2000.

Example 131
Synthesis of 4-Amino-7-fluoro-1-(B-D-ribofuranosyl}imidazo[4 5-c

4-Amino-7-fluoro-1-(B-D-ribofuranosyl)imidazo[4,5-c]pyridine (218) is
Syn_thesizcd as described in M.~C. Liu et al. Nucleosides, Nucleotides & Nucleic
Acids 2001, 20(12), 1975-2000. |

25
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".Synthesis of - o . _
3-(2' -C et hyl -(3- D-ri bof ur anosyl ) - 3Hi ni dazo[ 4, 5- bl pyri di n-7-yl am ne

3-(2' -Cnethyl -(3- Drlbofuranosyl) 7-nitro-imdazo[4,5-b n 7. 0 ny,
0.15 nmmol ) was dissol ved |n 20 rTEt har]ol A portion of]5|FoB/a F&él ﬁ%ﬁoé

carbon (10% was added ti onwﬁﬂﬂp—ﬁﬂé—r eaction mixture was placed

under 50 psﬁw&p&;}eﬁ% ﬂsme L‘HTP -ripp RISy d it dmidapgldi>-irgriding d of f,

and the solvent was 10 rem)ved in vacuo. The product was |yophilized from

1, 4- di oxane ‘ . dmltefluffy powder (34.1 ng,
of

80%: MS 281716 1

1-(2' - GSnet hyl - R- Naum Bﬁ’ﬁmmdam[scyﬁ I;]pgmmﬂerv@asts@ﬂmemmmmhmb@dﬁﬁm St ep

1 S3nthesis_of 4- ro-| H benzoi m.dazal e 4-Nitro-| H henzoi m dazol e was

synt hesi zeoc’é%talaegcﬁ rﬁ%@&m’&?é‘bﬁml §-O‘t’1tt°§1T Bordonigag Ceftisgont /. Med.

35, 24, 1992, 4p49-198PG0, g@%'sg@g:g . Synthesis of 142", 3',

5' -tr| S- benzoyl 2"-’C-het hLI - (3-D-ri bof uranosyl ) - 4- ni tro-benzoi ni dazol e.

The product from Step 1 above (130 Snmy, 0.8 mol) was dissolved in 10 nL
dry acetonigr 5. 0 ) N [ . acetam de was
25 added, atfrd E ' ‘ Ciila pproxi mat el y
15 m niQ Nexﬁlﬁo-llillcﬁza455-ﬂ']gg,ﬁ@1ng} benzoyl -G rret hyI (3- D-I’I bofuranose

(ribose X) (280.6 nu, andtrlmathlsH]g
trifluoromet haneﬁwmrm @f%@pé ve @d3d 1rms>1§ dae diss@ivedsipl l@tmbn . The

reaction Wa(ﬁ r gkl

allowed to lé?e%m&{ri?)o%%t@ eran}o1 Ofﬁéﬁ S{Sghqueﬁcﬁﬁlg@ %*a"f“ﬁg%éa&a on of
solid 30 sadﬂmhm_inﬂ&ﬁ:nbm;&&ept £t288ungtil cleae- apprbuineatalns s huﬁtNext dplaged with
60 nL saturated sodi um bi carbonate. The product was extract ed with

~ chl or of or mtettE-bsnganiZ -Gty Pildribefimencseiiéhose 60 629UdmandSamoliznd bri ne,
whi ch Lis RSN iR Rl RHARARRNGS sy Fo Rélyhe ¥BRa S llbEEY 50

( M+CH3CQO) .THe r&iceipn &zas kept at reflux for 1 h. After this t1me the reaction was allowed to

1-(2' -G net hyf B- D-ri bofuranosyl ) -4-ni tro-benzoi m dazol e
cool to room temperature and was quenched by the addition of sohd sodium

bicarbonate (294 mg). The mixture was further diluted with 60 mL saturated sodium
bicarbonate. The product was exfracted with chloroform. The organic phase was
20 washed with brine, dried with sodium sulfate and evaporated. The product was a
greasy, yellow solid which was taken immediately to the next step in crude form.,
MS: 645.23 (M+Na). '

Step 3. Synthesis of 3-(2’-C-methyl-B-D-ribofuranosyl itro-imi -
25  blpyridine
Nucleoside the product of Step 2 above was dissolved in 100 mL 7N

ammonia in methanol. The reaction mixture was allowed to stand at 3°C overnight.
The next day liquids were removed in vacuo. The resulting crude mixture was
purified via column chromatography on silica gel using 10% methanol in chloroform.
30 - The fractions containing the title nucleoside wefe combined and evaporated to get
121.5 mg (49%) of desired nucleoside.
MS: 311.10 (M+H).
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‘The product of Step 2 above was dissolved in 100 nL 7N amonia in

met hanol . The reaction m xture was allowed to stand at 3C overni ght The

next day liquids were renmoved in vacuo. The resulting crg%c Rﬁ%

purified via colum chromatography on silica gel using f met han

chloroform The 10 fractions contai ping Itrl title nucl eoside were conbl ned
. Y (785EUBRCHRA tit]le nucleoside, MS: 368.14

( M-CH3CO0) . 2Ekhes G H draiDg osyD-3Hhumidazo[4,5-blpyridin-7-ylamine

-(2' -G et hyI 6 D(bofuranosyl) benzi rrfﬁ.ﬁzol e (176) Nucl oesi de

4-nitrodl-(2' -C-nethyl-[i-D-ri bofuranosyl) benzi m dazole (59.3 ng, 0.19

nol ) was di-ssol 0 t rt| Qn o | adi u car bon
(10% was added %/?js%l uet%?yd';ﬁ:gﬁﬁj %Hgn?sg lml%zﬁt“a&/h?’"g ?égal??ﬁjer 50
psi 20 hydr@g®mnisly wes &séblveﬁhﬁzpanhiﬁﬁﬂiaﬁbpa&ﬁbﬂi%h ofpsllddininh 6h e&tbeh f, and the
sol vent was _ removed in vacuo. The product was evaporated from anhydrous

et hanol 3 t§!fga vas ad %dds&e@n@nﬁ%ﬂlﬁa@acee%m@u%wMmesieméervﬁ@d:sx(47 5 g,

89% : M 2 _

4-am no- 1- ?g’d}(% rret{%FPR-%‘B— ?@ﬁ?%ﬁ@ﬁ?%ﬁ?ﬁ% %’?’s{ ?db esowe ?’Vr?g (179)

- Step 110 Synehwesedinofacds. NT'he produdthway i yophil{z2d Soh] hy+didiane to4prb|t11ﬁd’e(1rt]:b

H pyrrol o[2,'3-b pyridine synt hesi zed as described in Antonini, I, 30
et. al. Llﬁéﬁ%ﬁ]""hitéﬁ%ﬁ’ﬁw‘iﬁ?@ﬂ 1mg80%)48 6 Decenber 2006 Step 2.
Synt hesi s of 4- nifkr81 hs(Ri+H)o' - di chl or obenzoyl oxy-2" - C-net hyl - (3-D-

ri bofuranosyl) pyrrol o[ 2,3-b]" pyridine To a solution of the product of Step

1 above (188.9 ng, 1.2 mml) in 30 nL anhydrous acetonitrile under argon
at roomtenperature was added sodi 5 The sol ution was allomed

to stif.for 4. h.. To i on of, (FAMDE IS o , 3,5,
tri(2, 15 i chl M&ﬁ%&i&i@&@?@@e@é‘ : gr0enzoimidagoled 178}y ) in 15
nm.  anhydr ous di chl ororret hane under argon at OC was added 0.46 nL HBr (30%

dropwi se. g, {e§ tﬁé d- aSoifidoued to stir at 0 for 1 h and then
at room teénpera s then evaporated in vacuo and

coevapor at ed 4- Nltro IHwbenzmmldazole was synthesized as described in Sagi, G, et. al., J.
Med Chem., 35, 24, 1992, 4549-4556.

20

5°-tris-benzoyl-2’-C-methvl-f-D-ribofuranosyl

nitro-benzoimidazole

The product from Step 1 above (130.5 mg , 0.8 mmol) was dissolved in 10

ml dry acetonitrile. 0.5 mL (2.0 mmdl) of N,O-bis(trimethylsilyl)acetamide was

25 added, and the solution was kept at reflux until clear — approximately 15 min. Next,
1,2,3,5-Tetra-O-benzoyl-2’-C-methyl B-D-ribofuranose (ribose X) (280.6 mg, 0.5
mmol) and trimethylsilyl trifluoromethanesulfonate (0.3 mL, 2.0 mrriol) was added to
solution. The reaction was kept at reflux for 1 h. After this time the reaction was
allowed to cool to room temperature and was quenched by the addition of solid

30  sodium bicarbonate (294 mg). The mixture was further diluted with 60 mL saturated

sodium bicarbonate. The product was extracted with chloroform. The organic phase
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"~ was isolated as a dark brown oi

.10 wi th toluene. The.residue was. dissolved in 10 nL anhydrous acetonitrile
and added to the solution of the sodiumsalt of the product of Step 1
above. The conbined m xture was stirred at roomtenper and
t hen evaporated to dryness. The residue was di ssol ved ?érlﬂése 9§r2§1§8 washed
with water. The water was extracted 3x with Et QAc. The conbi ned organic
extracts were washed with brine 15 and dried with Na2SO4. The sol vent was
renoved in vacuo. Columm chromatography with silica gel using 30% et hyl
acet at e i n \pexaBshoNasitSRR, HAsd \fvntmaéduurlatgu!fétbce@hléwporma tinle dﬁocﬁU&b@@Sl de
V5. 686. MtCH3COO) .
20 Step 3. TYHERLEVNd varichywag lmrgeqtat@yta@nggtﬂpﬁ/mex(tgt_eyrp F’HG?Lﬂrﬁhosyl )pyrrol o[ 2
3-bl  ]21 dine Tis: @ga)mlgmmsoﬁj@)p 2 above (102.6 ng, 0.16 mmol) was

dissolved in 1Q niL % under argon The soI ut| on was brought to -78C,
and BC13 (284 b yiogRiEanogyld bengoigidazale 5 pin. The sol ution
was allowed to S‘l‘her pfo@nthQf‘SSfH Z%me%sﬁhls%blv&d timelof)'rﬂﬁkm\@?nrﬁbrﬂ@% ina

- -20C envi ron nt o nlgg he reaction vvas aI | owed
e PRl o e elti, e ais, RIRIEC P STAnEA o Gleriato) The next
di chl or et rwyenq@ﬂdshmératnemovéu L 6&duo. T’m@e rétting ddtudd AmttureagadbasRd vidack in
the 20C envi ronrre_PH n??g 15 mn.,. and then bra(u ht to al kaline condjtions
EOMRERN" ()

With 27% NEPETN AR E’Bds"éﬁauﬂﬁl Heiag \Pap drethare! i URIAIMandne he

pr.oductg 30 fvmmsscdnaé!mdg m@ut@qmmsmbrmh@mbm@mene R_vapdrated tggkt ¥20.29 10%
met hanol in forrﬂ } running solvent. 37.0 ng (73% of the title
nucl eosi deVB% 4 I fhgitle nygleoside, 13 (MrH) . 149 6 Decenber 2006 Step 4.
Synthesi s of 4- an$ressl +4RI+ChL,TRd)Y! - (3- D-ri bofirranosyl ) pyr ol of 2, 3- b]

pyri di ne The product of Step 3 above (24.7 ng, 0.08 mmol) was dissolved in
10 nL ethyl acetate. A portion of palladiumon carbon (10% was added to
the mixture, 5 which was placed in Examp ¢8en at nosphere for 30 min. The
pal | adisim cat gyniHesisas 4-anii@di(2tEmetiyi-BtRribofufinbsy RPshAhigaZae ¢E8) was
renoved in vacuo. The title nucleoside was isolated as a pink solid (20.5

(o) .
Mg, 92%. M ' Zq\PLICiI(-DBESi%tI\B/I.I- l_gf'nitro-1 -(2'-C-methyl-B-D-ribofuranosyl)-benzimidazole (59.3
mg, 0.19 mmol) was dissolved in 20 mL. methanol. A portion of palladium on carbon

(10%) was added to solution and the reaction mixture was placed under 50 psi
20 ° hydrogen for 0.5 h. The palladium catalyst was filtered off, and the solvent was
removed in vacuo. The product was evaporated from anhydrous ethanol 3 times to
produce title nucleoside as a white powder (47.5 mg, 89%):
MS 280.15 (M+H).

25 Example 136
Synthesis of 4-amino-1-(2'-C-methyl-B-D-ribofuranosyi)pyrrolo[2,3-b] gynd:ne (179)

Step 1. Synthesis of 4-Nitro-1H-pyrrolo[2,3-blpyridine
_ 4-Nitro-1H-pyrrolo[2,3-b]pyridine was synthesized as described in Anfonini, |,
30 et al, J Med. Chem, 1982, 25, 1261-1264. |
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110 Exarrpl e 137 Synt hesi s of
1-(2' - G- met hyl - R-D-ri bof uranosyl ) - 46d|chloro pyrrolo[3 2-cl pyridine
(210) Step 1. Synthesis of 4,6-Dichloro- IH-pyrroI o[ 3, 2-¢ bRY&hsd®0d 5

4, 6-Di chl org- | rrol.o Y. esi zed as_.d ribed in

Senel | er, S&W—%&hﬁﬂg’—fgﬂ{ Ma{?’ %e‘géq\?@‘g?ﬁ‘%/ ?ngl‘ge 3@@‘%('1978) Step
2. Synt heS| ﬁb&ﬁraﬁogy?pméfotjog;ﬁj f,%—ld]ingl chl or obenzoyl oxy)-2'-C-nethyl-p-D

ri bof uranosyl)-4 | oro-pyrrol o[ 3,2-c]pyridine 20 To a solution of the

" base prepared i nT@@éfpiullora@ﬁh@P(OﬂUGlO@t%l Elbcmtrﬁlf)S 9 mg:LSG mMOHmmWnﬂus

acetonltrlle [ pperat ur e dride
(505 260 ngROES aiitiiind P aiEoh STRSRECHFNRE ol BB Ryt i 1 O€

sol uti om OfTﬁd”%ldt%nQva%‘a@oWB@ RydtirFord4 B, TbaisoRitifn dF Gielpepohendyhy -2 313af ur anose
(sugar Y) (1.11 1) in 75 nL anhydrous di chl or omet hane under

1. .
argon at ocrb&%é-dzgllcmbmyl(}r@@ﬁmqaa(su(gao% (181 Spug. 439 mmel)igddiming sol uti on
was al i OV\edanﬁm?%f%hé dlcﬁltorom %lre u:}idgr aarngng Qwag @9@%@%& g@e%ﬁ% Efﬁ,?/ for 3 h._ The

sol UtIOI’l was en evap ora uo an uene. The

‘resi-due wasdrdpwiel Tﬂéirdsﬁltlﬁg sdilhtmrﬁﬂfhs/ il taceE £° for 1 Raghtheadd®dmt 0 t he
solution of the sodiumsalt of base prepared in Step 1 _above. The conbi ned
i xture wasepeiafigefoss by ﬂﬁspéﬁﬁﬁ’ér“éﬂslﬁlﬂ@ qvgporpted jy: vagre 286 cpgt@Ro@iedpor at ed t o

drynes T e The

o o i B THE R A RSl B AL AR RS St BUEL

- washed wi t holtlid sodutmndfdid sadium sditcbfaﬂﬁf%dudfhﬁswl ahotve wdihe canbived | N vacua
150 6 Decenber 2006 um chr onat ogr with silica | ysing 30% et hyl
acetate in rﬂ’é‘%ﬁ@’%@?&s’é&“‘f’&m?qr?%g %EE%H @gtq'i%evamr@g it? FBYRTE] eosi de

was 1 Sol at ehtssdudpisaiioRdR IREOAL A Fyaied @matmg%&@aé ( M-CHBOOO) .
.5 Step 3 Synthesis of 1-(2'-C neth 66-D-ribofuranosyl)-4,6-dichloro-p .

[3,2- c ' diextadihd3prilitOAst T8eepmbinat ovganicraurads mgre Washed withl tringas

g:ﬁsgl gd( Io'mgétz’iﬁ%m% %Clﬁlesoqgént%g remov-lc; ?n%c?cugt IC%T' yas brought to -78C,

chromatography with silica gel using 30% ethyl acetate in hexane was used for final
purification. The title nucleomd_e was isolated as a dark brown oil (102.6 mg, 42%).
MS: 686.04 (M+CH3COOQO).

20 Step 3. Synthesis of 4-nitro-1-(2’-C-methyl-B-D-ribofuranosylypyrrolof2,3-b]
pyridine
The product of Step 2 above (102.6 mg, 0.16 nimol) was dissolved in 10 mL
CH,Cl; under argon. The solution was brought to -78°C, and BCl; (0.164 mL, 1.6
- mmol) was added drop-wise over 5 min. The solution was allowed to stir for 2.5 hr
25 at which time the flask was placed in a -20°C environment overnight. After~20 h.,
the reaction flask was allowed to warm to room temperature, and quenched with 10
mL methanol: dichlormethane (1:1 ratio, 0.016M). The reaction flask was placed
back in the 20°C environment for 15 min., and then brought to alkaline conditions
with 27% NH4OH. The neutral.ized:crude was evaporated in vacuo, and the product
30  wasisolated via column chromatography on silica gel using 10% methanol in
chloroform as the running solvent. 37.0 mg (73%) of the title nucleosidewas isolated.
-MS: 310.13 (M+H).
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.10 mml ) was added drop-wi se over 5 min. The solution was allowed to stir

for 2.5 hr at which tine the flask was placed in a -20C environnent

overnight. After -20 h., the reaction flask was all omedsrdgﬁmggrélo%?room
ane (71:

tenperature, and_quenched with 70 nL nethanol.: dichl or onet ratio,
0. 016M) . Trited 3o sthiBas SEA Rimads 08 A B IAER o oSS De Bl bhont 1 or 15
mn., and t iy ought to alkaline conditions 15 with 27% NHAOH. The

neutralized ‘crude was evaporated in vacuo, and the product was isolated
via col um chr onBiteqgedyshpt Siep Sidbbra(24el mpst.Oymhdsh) wes dissodtediin 10atl or of or m

ol e R R ool ebol (B S R
1|- (2" - g_s ”Et\?hzﬁlﬂ (m?a; gabéd)ﬁfa Thy/desls Yatnhospherd fo03 Bmet) | THepalding] @kadyst was
cl oyridine |

1- (2" - C netimymediaelpfilterrdralf, and tiei splvenowes remogedinyacne| ‘Bhatitke nuclgeyidedi ne

- (269.5 ny, I . I tal reaction bonb and was

© di ssol ved i%aﬁ%%ﬁ%agéﬁﬁ@?ﬁsghgﬁgs B%hgz és seal ed and the appar at us was
~immersed in an MBI 28IN(M+HL35C for 5 days. After that tinme, the bonb was
cooled to -78C, unsealed and the liquid ammonia was all owed to evaporat e.
The crude reaction 30 product was purified via colum chromatography on
silicajgel using 20% net hanol in qﬁa%%g ¢5m The title nucl eoside was
|1_S?I2IaE gfirrgi Y1 ﬁ 15 & 5! ' 1%% - _Lu)‘f'gﬁ‘ \.
1-(2'-Cnethyl -(3-D-ribofuranosyl)-4 0-6-chl oro-pyrrolo [3, 2-c] pyridine
was dissolved in 20 nmL nmethanol to which a portion of palladiumon carbon

(1099 and Ztgl 1 Soehthesid Wi Qpidgoro i)-py@sioprislethyrililie reaction mxture was
pl aced under 40 psi hydrogen for 4 hrs. Arter which tinme the palladium

catal yb¥ was fi4.q-Biddoref i -ppdolobs2-shyvidimewansyntieasizpdds descubeslio. The
react 1 on m%@%&geﬁbw.hﬁgg]ﬂporegﬁ.sloJ \Iéfe?etrﬁcgzlcﬁ%hgp?,r PIraLeY Ry on silica gel

usi ng 33% e orm-as

Step 2. Svynthesis of 1-(3’

5.’-bis- 2.4-dichlorobenzovloxy)-2’-C-methyl-B-D-
ribofuranosyl)-4,6-dichloro-pymolo[3,2-¢]pyridine

20 -~ To a solution of the base prepared in step 1 above (1.01 g, 5.4 mmol) in 150
‘mL anhydrous acetonitrile under argon at room temperature was added sodium
hydride (60%, 260 mg; 6.5 mmol). The solution was allowed to stir for4 h. To a
solution of the f-D-1-O-methyl-2,3,5,-tri(2,4-dichlorobenzyl)-ribofuranose (sugar Y)
(1.11 g, 2.2 mmol) in 75 ml. anhydrous dichloromethane under argori at 0°C was

25  added 0.86 mL HBr (30%) dropwise. The resulting solution was allowed to stir at 0°
for 1 h and then at room temperature for 3 h. The solution was then evaporated in
vacuo and coevaporated with toluene. The residue was dissolved in 50 mL
anhydrous acetonitrile and. added to the solution of the sodium salt of base prepared
in Step 1 above. The combined mixture was stirred at room temperature for 24 h, and

- 30  -then evaporated to dryness. The residue was dissolved in EtOAc, and washed with

water. The water was extracted 3x with EtOAc. The combined organic extracts were

" washed with brine and dried with Na;S0O;. The solvent was_removed in vacuo.
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celuting solvent. Biological Exanples Exanple 1. Anti-Hepatitis C Act|V|ty

15 Conpounds can exhi bit antl-hepatltls C act|V|ty by inhibiting HCV

pol ynmerase, by inhibiting other enzynes needed in the reggbcatlon or

by other p . A nunber o ssays have ubl i sh these

activities. & Hg%cﬁlé?raﬁtoa%%wlt{u%ﬁ{cagslseg%%ﬂ ﬁ@y Fsie andeﬁee«s%awse CV virus

in culture §g3 fﬁhﬁﬁirﬂﬁ@fi’o@%ﬁéﬁt%r&cl%ﬁh@%s Mo tatett e{s%sda%?ﬁro%?ld\\ﬂ 79336t al. In

vitro assays have been reported in Ferrari et a

73:1649- 165#g, 386R; Ishii et al., Hepatology, 29:1227-1235, 1999: Lohnmann
et al., Jnl of ' 10815, 1999; and Yamashita et al.,

Jnl. of Bio. 7@@%%@%6%2‘3@; 1998. 25 WD 97/12033, filed on

Sept enbgr 27, 1996 by Enory University, listing C Hagedorn and A

Rei nol dus as inventors, which claimns -rlorlty to U S. S 60/004 383,

filed on Sepierdnsynthesisof hE2 poslay] Lh Db frangsyBrhédichiorerpyrralel 3

used to ev%bﬂggﬁgége actIV|ty of the of the conpounds descri bed herein.

Anot her H rase assay has been reported by Barthol oneusz, et. al.,

Hepatitis C 30 VItieusrof i€ Stepla abﬁh@’(ﬂ&ﬂ@sﬁg,ali!shmmtﬂj wes diksohed HHEY/S mL

non-structu proteins; _Antiviral era 1996; 1( Su 4) 18-24, 152 6

Decenber 2 ZCISBP ﬁ%goﬁlhgﬁleﬁ%]éﬂgﬁ?@’aF H%B‘BB%BH%S Cnaﬂ‘?ﬁg@ew&@tmkﬂlt@ from HCV

drugs ape %ﬁﬁ,h)%fsdadued Hoﬁ*w@@&@é?ts d}ﬁ ﬁegéﬁtlzﬁmas Lot 1%%313%0@' 5hr U S
Pat ent No. Del vecchi o et ) S. Patent No. 5,759,795 to Jubin et
al . - Screensattwiath nmaaﬂwrfmklmels plaoecba&ezac’ﬁl nnwmmmengomghi tgﬂm‘f~2pdmposed HCV

d | 861, 267 Pat t
Mo 08 255 3 ReafB i maat s Glol 0 Wt o 2R setsporatyg e And Agenched i 781 o

Hought on etmBlmetfRfAIMHiGilcromBahé gomaﬁ%seméxq) ATH@}éactkdnrl@ask E&Es placed
(Huh-1ucubi neo-ET) is used for screening of Conpounds. of present

invent i on flsek HOle APC geyiemarent foRUA o), Mtlvgérrough‘etoaﬂkaémb Icolildl'n@lsl s stably
t fegt | 3 L bi / NS3- 3. / ET; :
cont s con wi Vi IO HCERE bR SR AR ekl utBu aRERe IS ace

f-usi on pr otwasisolated via column chromatography on silica gel using 10% methanol in

chloroform as the running solvent. 269.5 mg (73%) of the title nucleoside was
isolated.
| MS: 333.04 (M+H).
20 | |
Example 138
Synthesis of 1-(2’-C-methyl-B-D-ribofuranosyl

clpyridine (211)

-4-amino-6-chloro-

25 1-(2’-C-methyl-B-D-ribofuranosyl)-4,6-dichloro-pyrrolo[3,2-
clpyridine (269.5 mg, 0.81 mmol) was placed in a metal reaction bomb and was
dissolved in liquid ammonia. The bomb was sealed and the apparatus was immersed
in an oil bath at 135°C for 5 days. After that tiﬁe, the bomb was cooled to ;78°C,
unsealed and the liquid ammonia was allowed to evaporate. The crude reaction -

- 30 product was i)uriﬁed via column chromatography on silica gel using 20% methanol in -

chloroform. The title nucleoside was isolated at 130.0 mg (51%).
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and EMCV-1 RES driven NS3-5B pol yprotein containing the cell culture
adaptive 15 nmutations (E1202G T12801; K1846T) (Krieger at aI 2001 and
unpubl i shed). The ET cells are grown in DMEM suppl enengegd %&g)fet al
calf serum 2 nM Gutam ne, Penicillin (100 IU/rrL)/Streptorrym n 0
ug/nm.), I'x nonessential am no acids, and 250 ug/nL 418 ("Geneticin").

They are all avail abI e through Li feEXél;ﬁ gr}gbogl es (Bethesda, MD). The cells
are plated at 0.§&; f bl@)se and

i ncubated for 24 ) i g e compounds
each at 5 aﬂﬂ}@jﬂ_@nll be added to the cells. Lumferase activity will be

48-72 h | a d buf f d.t b t
(Catal of nunber Wi‘?}é-ﬁgféﬂab@?ﬁ B e GET o B PPt sy st em
'E2620 Pronega, m:%[\led\ﬂ 20 nffehkasdlay wthidhof ]i)&ﬁoﬁ Qpﬁ)dﬂﬁﬂ'ﬁlhp&{‘&arﬁi&f ing the

assay. Percent inhibition 25 of replication w otted relative to no
conpound codf¥aland aefe podivra hydpaided bNiwas @tffdedcﬂl@tfwtl@i myxtafe wase corrpounds
will be det er nt

Cer many) - e Siet R i EperfoRis ot At i ORE R B s8R o1 cane

cyt ot oxi.ci tﬁlw'e&\biff |amﬂ)€hecsb13/$ﬁmﬁﬂeﬂ@ifﬁi il vaeud. CBE: @hctiohGhRturd Wakyamiide 3.

Cl onin and .expression of reconmbi nant HCV-NS5b The codi ng sequence of NS5b
~protei A0 s ¥ solgEnshromatogapn orptieasgrd veiEE REH methanol iy chiegiemyusdhey

Lohmann, ut(‘i:ﬁ 5'%I[V,m 1999) Science 285, 110- 113 using the foll ow ng
prinmers: 15% er 2006 aggacat ggat ccgcggggt cgggcacgagacag (SEQ I D.
NO. 1) aaggct ggcat gcactcaat gtcetacacatggac (SEQ ID. NO. 2) The cloned

fragnent is mssing the Ctermnys 21 no acid residues. The 5 cloned
fragment is inserted into an IPTE‘Q&%%@EB‘imaﬁpressi on plasmd that
provides an epitope tag (HiahBiai ARG HRRRY Agh,Nus of the protein. The
reconbi nant enzyne is expressed rn XL-1 CelTs and arter induction of

exprestfon, the protein is purified using affinity chromatography on a
ni ckel - NTA 10 cdCampoungs mre&;bibdkmﬁihdpaﬂtié@a&@vityl\bmihﬂuith@H@H 7.5, 50 mM
NaCl, 0.1 EDTA, . DTT, . 20% gl ycer 20.C. . Exa CV- NS5b
Eneyire. AssBYIEE bR PSSR Jested ubaRHPT @Gyt poter

i ncor por at igathvdys. A number of assays have been published to assess these activities. A

general method that assesses the gross increase of HCV virus in culture is disclosed

20 - inUS. Patent No. 5,738,985 to Miles et al. In vitro assays have been reported in
Ferrari et al. Jil, of Vir., 73:1649-1654, 1999; Ishii et al., Hepatology, 29:1227-1235,
1999; Lohmann et al., Jnl of Bio. Chem., 274:10807-10815, 1999; and Yamashita et
al.,, Jnl. of Bio. Chem., 273:15479-15486, 1998.

25 -~ WO 97/12033, filed on September 27, 1996, by Emory University, listing C.
- Hagedorn and A. Reinoldus as inventors, which claims priority to U.S.S.N.
60/004,383, filed on September 1995, describes an HCV polymerase assay that can
be used to evaluate the activity of the of the compounds described herein. Another
HCV polymerase assay has been reported by Bartholomeusz et. al., Hepatitis C
30 Virus (HCV) RNA polymerase assay using cloned HCYV non-structural proteins;
Antiviral Therapy 1996:1(Supp 4) 18-24.
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“radiol abel ed UTP into a RNA product using a poly-A tenplate (1000-10000
nucl eotides) and oligo-Ul2 priner. Alternatively, a portion of the HCV

genone is wused as tenplate and radiol abel ed GIP is usedg D‘@égm@,@uo{)ﬁ t he
assay m xture (50 I') contains 10 mM Tris-HCL (pH7.5), 5 mM Mgd 2, nM EDTA,
10 MM KC1, 1 20 unit/l RNAsin, 1 nM DTT, 10 gM each of. NTP,

al pha- [ 32P] - GTP, ck&kna ek nfé@é&é&-edb@t‘im{s% ﬁm@ﬂadac%iwtf‘ Qjoﬂf HQ‘\/I &Qéé el mer. Test

conpounds are dissolved in water containing Ot DMSO_~ Typi cal |y,
conpounds adieclossd el SatPat%hHerﬁ 930, 78n o Kbet ween U.‘LS rﬁvlt@m éiJ01@©1\M:clmeatct i ons
are started i 0, conti n room
Fenper at ur eoPP S EFplspPRort ST RATE B o Bt e M SRR RY=RRT T 20 o

10 mM EDTA 1amltﬁ@aﬁtmqnof§mp¢sé@ﬁc(\59rdg§ afelédiedd anUBE®4teni NbIE861g265C tO
capture the radi ol abel]l ed RNA products. After washing with_ O. 5 mM  Na2HPO4

(3 tines), et af.1Us; Ratpnidigy 5&3%{}98|t0Pfl‘trarrﬁéycq%alemxiésuﬂatﬂ@d\kporat ed
NTP, the di he i ncorporation of radioactivity is

det erm ned %%%{:Iﬁﬂ?{(iu@tto?%ﬁ {:ountl ng. 30 154 6 Decenber 2006 Fornul ation
Exanpl es The followi ng are representative pharnaceutical formulations
containing a conpound of Formula |la b, . Ic, IV, IVA V or VA 5 Exanple 1

"Tabl et formulation The fol | ow m xed intimtely and
. .pressegyinto singk&l e ETYHuBAL&Ibineo-EP) Qﬁ@éatfo} YorB&iing Amsﬁﬂhﬁdyoﬁteéﬂ et, ng
compound of this invention 400 cornstarch croscarmnel |l ose sodium 25 15

| act ose 12(@ressytiazéniion SorBCHRNA depsradept KNA polymerase The ET cell line is
stably transfected with RNA transcripts harboring a Izgsluc-ubi-neo/NS3-3°/ET;

replicon with firefly luciferase-ubiquitin-neomycin phosphotransferase fusion proteiﬁ
and EMCV-IRES driven NS3-5B polyprotein containing the cell culture adaptive

15 mutations (E1202G; T1280I; K1846T) (Krieger at al, 2001 and unpublished). The ET
cells are grown in DMEM, supplemented with 10% fétal calf serum, 2 mM
Glutamine, Penicillin (100 IU/mL)/Streptomycin (100 ug/mL), 1x nonessential amino

“acids, and 250 ug/mL G418 (“Geneticin™). They are all available through Life

Technologies (Bethesda, MD). The cells are plated at 0.5-1.0 x10* cells/well in the 96

20  well plates and incubated for 24 hrs before adding nucleoside analogs. Then the
compounds each at 5 and 50 uM will be added to the cells. Luciferase activity will be
measured 48-72 hours later by adding a lysis buffer and the substrate (Catalog
number Glo-lysis buffer E2661 and Bright-Glo leuciferase system E2620 Promega,
Madison, WI). Cells should not be too confluent during the assay. Percent inhiBition

25  ofreplication will be plotted relative to no compound control. Under the same
condition, cytotoxicity of the compounds will be determined using cell proliferation
reagent, WST-1(Roche, Germany). The compounds showing antiviral activities, but

no significant cytotoxicities will be chosen to determine ICsy and TCsy.

30 Example 3. Cloning and expression of recombinant HCV-NS5b

The coding sequence of NS5b protein is cloned by PCR from
pFKl350luc/NS3-3°/ET as described by Lohmann, V., et al. (1999) Science 285, 1 10-'

113 using the following primers:
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.20 Capsule fornul ation The following.ingredients are mxed intimtely and .
| oaded into a hard-shell gelatin capsule. Quantity per |ngredient

capsule, mg 25 conpound of this invention 200 |actose, §pRaYmEs! Rdsl48
magnesi um stearate 2 155 6 Decenber 2006 Exanple 3 Suspension fornulation
5 The following ingredients are m xed to forma suspension for oral

adm ni stration. |ngrgdi éggtg' @%jggc feskh ppinwention 1.0 g
fumaric acid 0.5 g 1%950 |g3m ch o;gticggéﬂza. ga%rget thyyl parag)ten 0.15 g propyl

paraben 0.05 g gr anwaggegecatgyastcadigtoctaracapeasi(BBQ. [D.0¥0sI uti on) 13.00 g 15
Veegum K (Vander.}i | o 1.0 fl.avpri 0. 035, L. col prings 5 ngy
distilled water @‘.es"a‘”}%g %ﬁ"eﬁ{g nﬂﬁslﬁg‘ﬁpq]%nalnuf 2} - VS (ﬂfegllraﬂfﬁ gql\eon 25 The
fol | owi fig idMaHeddiaghieat Rhisertbd fto hﬁ)Im-ﬁﬂcﬁaﬁibld‘é)%ﬁésﬁibh@ldcsﬂlﬁdTﬂﬂaﬁﬁxbOides

| ngredi ent Anobunt conpound of this invention » ng-20 ng sodium acetate
buf f er sol ANepHorotag (Wis) ¢ the carboxy terminus of the protein.

The recombinant enzyme is expressed in XL-1 cells and after induction of
expression, the protein is purified using affinity chromatography on a nickel-NTA
10 column. Storage condition is 10 mM Tris-HCI pH 7.5, 50 mM NaCl, 0.1 mM EDTA,
1 mM DTT, 20% glycerol at -20 °C.

Example 4. HCV-NS5b Enzyme Assay

15 The polymerase activity is assayed by measuring incorporation of
radiolabeled UTP into a RNA product using a poly-A template (1000-10000
nucleotides) and oligo-U;s primer. Alternatively, a portion of the HCV genome is
used as template and radiolabeled GTP is used. Typically, the assay mixture (50 pl)
contains 10 mM Tris-HC1 (pH7.5), 5 mM MgCl,, 0.2 mM EDTA, 10 mM KCi, 1

20 unit/pl RNAsin, 1 mM DTT, 10 uM each of NTP, alpha-[**P]-GTP, 10 ng/ul polyA
temp.late and 1.ng/ul oligoU primer. Test compounds are dissolved in water
containing 0 to 1% DMSO. Typically, compounds are tested at concentrations
between 1 nM and 100 pM. Reactions are started with addition of enzyme and
allowed to continue at room temperature or 30 °C for 1 to 2 hours. Reactions are

25  quenched with 20 ul 10 mM EDTA and reaction mixtures (50 pl) spotted on DESI
filter disc to capture the radiolabelled RNA products. Afier washing with 0.5 mM
NaHPO; (3 times), water (1 time} and ethanol (1 time) to remove unincorporated
NTP, the discs are dried and the incorporation of radioactivity is determined by
scintillation counting,

30
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.30 HCI - (1IN) or NaCH (1IN) g.s. to suitable pH water .(distilled, sterile)
g.s. to 20 nL Exanple 5 Suppository fornulation 35 A suppository of total
weight 2.5 g is prepared by m xing the conpound of the } i ikt h
Wtepsol (r) H 15 (triglycerides of saturated vegetable fg{bt\ég%ié%c’%

Ri ches-Nel son, Inc., New York), and has the follow ng conposition: 40

I ngredi ent Amount  conpound of tRemhiNRRANE MM M Wtepsol (r) H 15

bal ance 156 6 Decenber 2006 Clains: 1. A conpound of Fornmula la R2 N zi
N NNY W O FueRollowisg@ fepresamtetivi phaRnagedticdl femmeilitivae pentaisinglay sel ect ed

fromthe group consistin f ~al kyl, substituted al kyl,
al kenyl, su é&oflﬂ?ggﬁ%ﬁnkg‘ﬁ%’ Ibrféﬂf}/;ﬂ\% Vé’ﬁyA‘substi tuted al kynyl;

5
Example 1
Tablet formulation
The following ingredients are mixed intimately and pressed into single scored tablets.
10 Quantity per
Ingredient tablet, mg
compound of this invention 400
- cornstarch 50
_ croscarmellose sodium 25
15 lactose : 120
magnesium stearate 5
Example 2
20 Capsule formulation
The following ingredients are mixed intimately and loaded into a hard-shell
gelatin capsule.
Quantity per
: - Ingredient capsule, mg
25 compound of this invention ‘ 200
lactose, spray-dried _ 148
magnesium stearate - 2
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|

provided that R.and R are not both hydrogen; R2 is selected fromthe _

group consisting of. «cycloal kyl, substituted cycl oal kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl, acy L i di no,
am di no, thioacylamno, 157 6 Decenber 2006 aryl, substkt&?gﬁbsfg¢ﬁé
heteroaryl, substituted heteroaryl, -NR3R4 where R3 and R4 are joined to
form together with the nitrogen aIEggdﬂﬂ@@ thereto, a heterocyclic,

substituted heterocyclic, heter A ‘ﬂrfnﬁl&i 4 tuted heteroaryl, and
NR5NR3R4 wher e R3 and R4 are inﬁ% ngleont y sg‘iﬁect ed fromthe group

consi st ing of al ke substitute e al kynyl ,
cubst: 1t ed AMEaTT G G il e PoEL top)  Shnshb o At P

het eroaryl, hete ocyclic, substltut ed heterocyclic and vvhere R3 and R4 are
joined to f or m_ Ingradient he s o nekh a

het erocycli c, smmnmmdeﬁtIJI@m@wwcl ic, heteroaryl, 1.9g substl t ut ed
het er oaryl , and fBnarris asidl ect ed fromthe group consﬂsﬁ gng of hydrogen and
al kyl ; 1 i s sel esidadn thlorfié he group consi sting of: 2.t¢gdrogen, phosphate

(i ncl udi ng. monophesphgirshendi phosphate, triphosphateygrga stablilized

phosphat e prodr Ugthpyl paraben 0.05g
granulated sugar 250¢g
sorbitol (70% solution) 13.00 g
15 Veegum K (Vanderbilt Co.) log
flavoring 0.035 mL
colorings ' 0.5mg -
distilled water . q.s. to 100 mL
20
Example 4
Injectable formulation
25 The following ingredients are mixed to form an injectable formulation.
Ingredient Amount
compound of this invention : 0.2 mg-20 mg
sodium acetate buffer solution, 0.4 M 2.0mL
30 HCI (IN) or NaOH (IN) . q.s. to suitable pH
water (distilled, sterile) : q.s. to 20 mL
Example 5
Suppository formulation
35 '
- A suppository of total weight 2.5 g is prepared by mixing the compound of
the invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid;
Riches-Nelson, Inc., New York), and has the following composition:
40 Ingredient Amount
compound of the invention 500 mg
Witepsol® H-15 ' balance
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phosphonate, acyl, alkyl, sul fonate ester selected fromthe group
consisting of alkyl esters, substituted al kyl esters, al kenyl esters,

substituted al kenyl esters, aryl esters, substituted ar I r
het eroaryl esters, substituted heteroaryl esters, hetero?yé%gh%e?ztg%s and

substituted heterocyclic esters, a lipid, an am no acid, a carbohydrate,

a peptide, and cholesterol; Y is selected fromthe group consisting of

158 6 Decenber 2006 hydrogen, halo, hydroxy, alkylthio, and - NR3R4 where
R3 and R lare |ndependently selected fromthe group consisting of

hydr ogen, , Substituted al kyl, al kenyl, substituted al kenyl, al kynyl,
-substltuted alkynyl aryl, substltuted aryl, heteroaryl, substituted

het er oaryl , heterocycllc substituted heterocycllc and where R3 and R4 are

joined to fot nﬁipngemhbﬁPhnmmamhe nitrogen atom bond thereto, a

het erocyclic, substituted heterocyclic, heteroaryl, or substituted ,

"heteroaryl; Z is selected fromthe groupRtonsisting of: hydrogen, hal o,

hydroxy, al kyl, azido, -NR3R4 vvhef,,e ere R3 and R4 are independently

sel ected fromthe group z_4f ,l\
wo
0
R Ri1

OHOH

| la
wherein R and R! are independently selected from the group consisting of:
hydrogen,
alkyl,
substituted alkyl,
alkenyl, A
substituted alkenyl,
alkynyl, and
substituted alkynyl;
provided that R and R! are not both hydrogen;
R is selected from the group consisting of:
cycloalkyl,
substituted cycloalkyl,
alkenyl,
substituted alkenyl,
alkynyl,
substituted alkynyl,
acylamino, |
guanidino,
amidino,

- thioacylamino,
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-consisting of hydrogen, alkyl, substituted al kyl, alkenyl, substituted _
al kenyl, alkynyl, substituted al kynyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heter i wher e
"R3 and R4 are joined to form together with the nitrogeﬁﬁﬁg%ﬁﬁﬁgﬁgﬁ
thereto, a heterocyclic, substituted heterocyclic, heteroaryl, or
substituted heteroaryl, and NRSNR3R4 where R3 and R4 are independently
selected fromthe group consisting of hydrogen, alkyl, substituted al kyl,
al kenyl, substituted al kenyl, al kynyl, substituted al kynyl, aryl,
substituted aryl arfieteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are joined to form together
with the nitrogef SHBHe thereto, a heterocyclic, substituted
heterocyclic, hetefRaryl , or substituted heteroaryl, and R5 is selected
fromthe group consisting of hydrogen and al kyl; and pharmaceutically
accept abl e sal t s sthsepuastheterasBd, 6 Decenber 2006 2. A compound according to

Claim1l wherein Rgjh% e d Rl.is thyl. 3. A conpound according to
Claim 1 wherein Wlﬁ? wgérrgg‘e%?@ﬁfr%?% n@ﬂﬂﬁt%g’ﬁmtﬁgl%ﬂ@eai m 1 wherein

~ Z i s hydr ogetvm BondAhgretpohsetoartiorsibstiguttdhdidraydlid, nehesLiNorY i s hydrogen or
NH2. 6. A co%lgﬁn%l%%?orﬁin to daiml wherein R is nethyl; R W and Z

are hydrogeSlrll; gen or NH2. 7. A conpound of Claim1 selected

fromthe group CcOMBINK’RAGvIREE R® and R* are independ
9- (2 - C et hyl - (3- D.ri bof | uanosyl)- 6- (L hiophan’ ST §e Bom theepys
9- (2' - G net RYsispogof subgituied alkyl pikewd whstispbd alk@nyyl alkydyh sibstsd ne (2) ;

9-(2'-C net AR i of -6 |- 3-yl) - ' 3).:

0-( - mot oL bRt Aol Yo R ek

9- ('2' - C net pstifusdibeterdoyélicramd wdiete) R tand R cysjomiel €6k tBpéthéSviftthe

9-(2'-C net h 0—%3}[} rbiob(g{lﬁurgno “-6-1(p ridi n-3-q¥:l )-purine (6); .

9- (2' - G et hy e 2 B PPROYIITAh 8 a5 esockclicn s Eitsfl drfcrskeis, Betsiosryb oa i nopur i ne
7);  9- (2" substimte ibteRoabH Fdnk G iigianeay! Ll st bF hvdigsdne (8);

g- % 2'-C ﬁret?l | - O_D)hr iebof ur anos;l ) - G%R:EE?ﬁéﬁlgQgﬁg;/slt@g)gﬁq(ﬁgéé&) ; (%)

9-(2'-C net a-llf@- D-ri bof uranosyl ) - 6- (di benzof uran- 4-yl ) -2-am nopuri ne

(10); W is sclected from the group consisting of:

hydrogen,
| phosphate (including monophosphate, diphosphate, triphosphate or a
stablilized phosphate prodrug), '
phosphonate,
acyl,
alkyl,
sulfonate ester selected from the group consisting of alkyl esters,
substituted alkyl esters, alkenyl esters, substituted alkenyl esters, aryl esters,
- substituted aryl esters, heteroaryl esters, substituted heteroaryl esters, heterocyclic
esters and substituted heterocyclic esters,
a lipid,
an amino acid,
a carbohydrate,
a peptide, and
~ cholesterol;

Y is selected from the group consisting of:
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- o : _ A i -l-yl)-purine (11);
9-(2' -C nethyl -[3-Dribofuranosyl)-6-(thianthren _ _ )
' ggz - C net hgl -E)-'Dri bof ur anosyl ) - 6- cycl opr opyl - 2- ani nopurine (13);
9-(2' -G et hyl - (3-D-ri bof uranosyl ) - 6- (et hynyl ) - puri ne (iﬁ)aec%?r(b%rf?% uri ne
- C-net hyl - o- D-ri bof uranosyl ) - 6- [ 2- ani nocar bonyl - (pyrrolidine-1-yl)]-p
(25); 9-(2'-Cnethyl-[3-D-ri boLulranozyl )I-) urine (33);
-(1,3,4,9-tetrahydro-beta-carbolin-2- yl)purirt ; , .
8-%2' - G- net hyl -[SYDri bof uranosyl )- N5 -ZE)E)ESSH-I ndol - 3-yl)-acetic acid]
i de} adeni ne (53), 160 6 Decenber 2006 . ,

gy((jrzamc rr}ét hyl - [ 3h!(§fﬁageﬁof uranosyl ) - 6- (pi peridin-1-yl)purine (57); i di e
9-(2'-C-trifluoroggghyl-(3-D-ribofuranosyl)-6-[2-am nocarbonyl - (pyrro
- - - [ 64); . L di -
9- l( o yIC) ]et ﬁgﬁ,;{'e(&mﬁm bof ur anosyl ) - 6- [ 2- ami nocar bonyl - (pyrrolidine-1-yl)]

ine (70); 9-(2;SGqethynyl-o-D-ribof _ _
Plrjglnggyl()-%-[Z-gin%lk s Bﬁﬂyl -(pyrrolidine-1-yl)]- purine (76%,107)_
9- (2' - G et hyl - ( 3NR®RF baford RN ate ﬁaé&ﬁ&&klﬁ!sgé&é(}l’h% {é‘rﬁ% (108)
9-(2 - C net %' %3 o SR 6siit e iyl ko] o ;'tut)d alkenyl |

: ns ute , alkenyl, substitute enyl,

9- (2' - G et WAPSIEEihydoeen alab pubstituted alkyl, alkeny T

i Gin-1- . 1 © 9-(2'-C et
D1 bof U anacepy et kit a1 BB bR e ne (114 |
9- (2' - C- met Hiptere@yIDNtbboyolic anbuifithd Retérbegcliv ani@wherd R4 a3d Rebfalydy O- [ 3- car bo
ig? ( . >clzl an? Lt;t} ?6}{“(3@%‘?’5‘8%@%‘5%? oy apng Hesrelg ch lstaxpryslie.iscbstitdteds| ) pur i ne
D o ot e e DDl o d ) o e (178);
oo g i g rret JS:S%I%% %‘Bglfquﬁraﬁb%‘iyylﬁwmtbfhe- 6- car boxami de (208); and
g g 2' C gt hyl - [ ﬁy@oéénbof ur anosyl ) - 9H puri ne- 6- car bot hi oi ¢ aci d an‘: de.
(209). 8. A pharmaceutical conposition conprising a pharmaceutically
- accept abl e di | ueh#lo, |

hydroxy,

alkyl,
azido, _
-NR’R* where where R? and R* are independently selected from the group
' consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, 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, substituted
heterocyclic, heteroaryl, or substituted heteroaryl, and _
| -NR’NR®R* where R® and R* are independently selected from the group
_ | consisting of hydrogen, alkyl, substituted alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic and where R3 and R? are Jjoined
to form, together with the nitrogen atom bond thereto, a heterocyclic, substituted
heterocyclic, heteroaryl, or substituted heteroaryl, and R is selected from the
group consisting of hydrogen and alkyl;

- and pharmaceutically acceptable salts thereof.

159



—.and a therapeutically effective anount of a conpound or nixture of any one
of the conpounds of Cains 1 to 7. 9. Use of a conposition of Caim8 in

the preparation of a nedicanent for the treatnent of hepabidhser@opgr us in
a manmal di agnosed with hepatitis Cvirus, or at risk of devel oping
hepatitis C virus. 10. Use of any one of the conpounds of any one of C ains.
1to 7, or a pharnaceutically acceptable salt thereof, in the preparation
of a nedicanment for the treatnment of 161 6 Decenber 2006 hepatitis C
virus in a manmal di agnosed with hepatitis C virus, or at risk of

devel opi ng h&pat iA cempdind iaédésding b ClAnPl QBERH ©F ng%ﬁ%ﬁElQR'T [or 3 C
‘branched ri bonucl eosides of Fornmula la as def isnkgftlJl In al n’lls%l onpri si ng
coupling an optionally protected sugar to a purine base. 12. A process of

preparing 2'3 and{ &dmpbufd RERRERESD F1hiBPIUARLES ?ﬁy‘ﬁzéﬁ Formula |la as defined

in GQaim1l, conprising coupling an organonetallic C “Bon nucl eophile with a
ket one,. said ketone havi ng been produced by oxidizing an optionally

~ protected nucl eos{ dg, d of Formyla la as defined in claiml,
uses thereof, pharnaceu Cll%?Ppﬁﬁgrpl&g@ﬂ{B’Eerfﬁg'éwamﬁ@%hods and uses

i nvol vi ng said pharnmaceutical conpositions and/or processes of preparing

sai d conpounds sybstanti al | s herein described with reference to the

exanpl es he?'ei n. ﬁl@?pouﬁf%ﬂtﬂéw Wheseindcishrdpeetoid¥dd are conpounds,

conpositions and nethods for treating hepatitis C virus infections. In

particul ar, ,the conpounds of this invention are represented by the fornula
lc as shown 6be| oty compound according to Claim 1 wherein R! is methyl; R, W, and Z are

hydrogen; and Y is hydrogen or NH,.

7. A compound of Claim 1 selected from the group consisting of:
9-(2’-C—methyl-B-D-riboﬁaranosyl)-6-(thiophen—3-yl)-purine (1)
9-(2’-C-methyl-B—D-ribofuranosyl)—6—(thjophen-?.-yl)-z-aminopurine (2);
9—(2’-C—methyl-B-D-I‘iboﬁlranosyl)-6~(pyrrol-3~yl)-purine (3);
9-(2’-C-methyl-B-D-riboﬁ.lranosyl)-6-phenyi—2-aminopurine 4);
9-(2’-C—methyl—B-D—ribofuranosyl)-6-(3-cyanophcnyl)-purine 5%
9-(2°-C-methyl--D-ribofuranosyl)-6-(pyridin-3-yl)-purine (6);
-9—(2’-C-methyl-B~D-ribofuranosy1)—6-(benzo[b]thiophen—3-yl)-z-aminqpurine (7);
9-(2’-C—methyl-B-D-riboﬁlranosyl)-6~(IH—indoI~'5-yl)—purine 8,

| 9-(2’-C-methyl—B-D-ribofuranosyl)-6-(naphtha1en—2-yl)—purine (9);
9-(2’-C-methyl-B~D—ribofuranosyl_)-é-(dibenzofuran~4—yl)~2-amin0purine (10);
9-(2’-C-methyl-B-D-ribofuranosyl)-6-(thianthren- 1-yl)-purine (11); |
9~(2’-C-methyl—B—D—ﬁbofuranosyI)~6-cyclopropyl-Z—aminopurine (13);
9~(2’-C-methyl-B-D-ribofuranosyl)-é-(ethynyl)-purine (14);
9-(2° —C-methyl—B—D—ribofuranosyl)~6-[2~aminocarbony1—(pyrrolidine- 1-yl)}-purine

(25); |
9-(2’-C-methyl--D-ribofuranosyl)- 6-(1,3,4,9—tetrahydro—béta-carboiin-Z-

yDpurine (33); :

' 9-(2’-C-methyl-B-D-ribofuranosyl)- N° —{[(3H-indol-3-yl)-acetic acid]-

‘hydrazide} adenine (53); '
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9-(2’-C-methyl-B-D-ribofuranosyl)-6-(piperidin-1-yl)purine (57);
9-(2’-C-trifluoromethyl-p-D-ribofuranosyl)-6-[2-aminocarbonyl-(pyrrolidine-1-
yh]-purine (64);
9—(2’-C—ethenyl-B-D—ﬁbbfuranosyI)-6—[2-aminocarbonyl-(pyrrolidine—1-y1)]~
purine (70);
9-(2°-C-ethynyl-B-D-ribofuranosyl)-6-{2-aminocarbonyl-(pyrrolidine-1-yl)]-
purine (76);
9-(2’-C-methyl-B-D-ribofuranosyl)- 6-(azetidin-1-yl)purine (107);
9-(2’-C-methyl-B-D-ribofuranosyl)- 6-(pyrrolidin-1-yl)purine (108);
. 9-(2’-C-methyl-p-D-ribofuranosyl)- 6-(1,2,3,4-tetrahydropyridin-1-yl)purine
sy
| 9-(2°-C-methyl- —D-riboﬁlranosyl)-6-(1,2,3,4-tétrahydroisoquinolin~2-yl)purine
(114);
9-(2’-C-methyl-B-D-ribofuranosyl)-6-(6-fluoro-1,3,4,9-tetrahydro-B-carbolin-2-
yDpurine (163);
9-(2’-C-methyl-B-D-ribofuranosyl}-6-(3,6-dihydro-2H-pyridin-1-yl)purine (164);
9-(2’-C-methyl-B-D-ribofuranosyl)-6-phenyl-purine (170);
9—(2’-C-methyl--B—D~riboﬁ1ranosy1)-6-(tetramethylguanidino)purine (178);
9-(2’-C-methyl-B-D~ribofuranosyl)purin'e-6-carboxamide (208); and
9-(2’-C-methyl-B-D-ribofuranosyl)-9H-purine-6-carbothioic acid amide (209).

8. A pharmaceutical composition comprising a pharmaceutically acceptable diluent
and a therapeutically effective amount of a compound or mixture of any one of the compounds of'

Claims 1 to 7.

9. Use of a composition of Claim 8 in the preparation of a medicament for the
treatment of hepatitis C virus in a mammal diagnosed with hepatitis C virus, or at risk of

developing hepatitis C virus.

10.  Use of any one of the compounds of any one of Claims 1 to 7, or a

pharmaceutically acceptable salt thereof, in the preparation of a medicament for the treatment of
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hepatitis C virus in a mammal diagnosed with hepatitis C virus, or at risk of developing hepatitis

C virus.

1. Aprocess of preparing 2’ C and/or 3°C branched ribonucleosides of Formula Ia as

defined in Claim 1, comprising coupling an optionally protected sugar to a purine base.

12, A process of preparing 2°C and/or 3°C branched ribonucleosides of Formula 1a as
defined in Claim 1, comprising coupling an organometallic carbon nucieophile with a ketone,

said ketone having been produced by oxidizing an optionally protected nucleoside.

13. A compound of Formula Ia as defined in claim 1, uses thereof, pharmaceutical
composition thereof, methods and uses involving said pharmaceutical compositions and/or
processes of preparing said compounds substantially as herein described with reference to the

examples herein.
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