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complications, such as cirrhosis and hepatocellular carcinoma (HCC).

Nucleoside and nucleotide analogs have long been studied as potential antiviral
compounds.

7 For example, a number of D-nucleoside analogs have been

20 investigated and are presently used as anti-viral agents, including HIV reverse
transcriptase inhibitors (such as AZT, ddl, ddC and d4T). Some nucleoside
analogues, including 7-deazaguanosine and 3-deazaguanine nucleosides and
nucleotides, have demonstrated anti-viral activity against certain DNA and RNA
viruses (see, e.g., Revanker et. al. J. Med. Chem. 27:1389, 1984). Certain 7-

25 and 9-deazaguanine C-nucleosides exhibit the ability to protect mice against
lethal challenge of Semliki Forest Virus (Girgis et al., J. Med. Chem. 33:2750,
1990). Yet others have been examined as immunomodulators (see, e.g.,
Weigle, W.O., CRC Crit Rev. Immunol. 7:285, 1987 (for a review); Lin et al., J.
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SUMMARY OF THE INVENTION
The present invention generally provides nucleoside derivatives,
in particular, 7-deaza D-nucleosides, and compositions of such compounds for
use in treating or preventing, for example, viral infections such as those caused
20 by hepatitis B virus (HBV). In particular, the present invention provides 7-deaza
D-nucleosides and analogues, and derlvatlves thereof, having unexpectedly
high |nh|b|tory activity against HBV.
In one aspect, the invention provides anti-viral compounds
according to structure (1):
25



R R RBY () NHOYR4A RO O6 R8 R7 and
phar maceutically acceptable salts thereof wherein Rl

woO004lipdt7egen, CL-C6 al kyl, O, OH C-C4 al korgT/OARIEN3/001121
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or NHZR5; each of R2 and R3 are independently

hydrogen, G -C6 al kyl, nethyl, C2-C6 al kenyl, C2-C6

al kynyl, d, I, Br, F, heterocyclyl, or R2 and R3

t oget her with the carbons to which they 5 are attached
forma 5-nmenbered ring; R4 is hydrogen, ROH, C1-C6

al kyl, C1-C6 alkenyl, C-C4 al , NHZRS or
N(R5) 2; each R5 is independently\( -C6 | kyl, C5-C6

cycl oal kyl, or aryl; 'R9 are

i ndependent|y hydrogen, H2, NHZRS5,

F, d, or Br, or R6, R7, R8 an rm epoxi de or

a doubl e b@gd; each of Y and Y ' ly N or
CH and 10'Z is C(ONH or S§2. In certain *

enbodi ments, any of “yhg af orgnenti oned conpounds
wherein Rl is NH2, a gen or Cl-C4 alkyl, and
R3 and R4 are hydrog is NH2, R2 is hydrogen

or a halogen; R3 is a or Cl-C4 alkyl, and R 4
is hydrogen; or R is egch of R2 and R3 are

i ndependent|y hydrogenRer a Ral ogen; and R4 is Cl-C4
alkyl; or RLis NH2, R2 15 and R3 together with the
carbon ato h o] 1
ring, and gﬁné &#r@?@z@%ﬁﬁ?%eb@bfe sgirt%lggﬁfégf%qr%g Rt
thWTOg%a@hC@falm @inG)I-Rgh CéarfdkowdblbbmfdmIﬂZB ;leadh of &4 and R®

Q and

oo BRI RR S, e R Gl I W G vy
arcdl, Rari &, hdldidSclyl, lon I%Ztadd Rbtdg@theervmwdﬁhmtr&nsat@wmth they
the aforementi oned conpounds wherein R6, 20 R7, R8 and
Rgafareétaﬁ%q §yEha %Wem@erqﬁe“%d? RS ideoaspe Qb eri-Ca Ay IRE1-Co

y I R°

AI@?’rgl %ﬁélkew rﬁﬁz, dﬁzﬁ ar R@ﬁ?z, é%%gorgﬁd?%%éé}{d&ﬂ ly C4-Cs
P@Ik}@ﬁ@@@fa/qy@mmyl or aryl each of R®, R’, R® and R® are independently

hydrogen, OH, C+-Cs alkyl, NH,, NHZR®, F, Cl, or Br, or R%, R”, R® and R? form

an epoxide or a double bond; each of Y and Y' are independently N or CH; and

Z is CO, C(O)NH or SO,. In certain embodiments, any of the aforementioned
compounds wherein R' is NH,, R? is a halogen or C4-C, alkyl, and R® and R*
are hydrogen; or R' is NH,, R? is hydrogen or a halogen; R® is a halogen or
C4-C4 alkyl, and R* is hydrogen; or R' is NH,, each of R? and R® are
independently hydrogen or a halogen; and R* is C4-C, alkyl; or R! is NH,, R?
and R® together with the carbon atoms they are attached to form a pentene
ring, and R* is hydrogen; or R' is hydrogen or C4-C, alkyl, each of R? and R®
are independently hydrogen or a halogen; and R* is hydrogen; or R' is NH2,
each of R? and R® are independently hydrogen or a halogen; and R* is -NHZR®.
In still other embodiments, any of the aforementioned compounds wherein R®,
R’, R® and R® are hydrogen; or R®, R® and R°® are hydrogen, and R’ is OH; or
R® and R® are hydrogen, R is C4-Cy alkyl, and R® is OH; or R® and R® are



hydrogen, R7 is NHZR5, and R8 is OH, or R6 and RO are
hydrogen, R7 is F, and R8 is OH or R6 is Cl1-C4

wabkboso114/28 and RO are hydrogen, and R8 is OH. PAT/CA2003/001121
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anot her enbodi mrent, the compound has structure (I1): F
NH2 N HO N OH In another aspect, the invention
provi des a pharnmaceutical 5 conposition conpri si ng

o PaebIF) BaeRE Aou gt R BT i A rcapgen, X s F. and

dH‘*u@rth bn ROtiBar,-CoaikgHiRfeaid ROt e W tan@nR8 is OH. In
a

further conprises an adjuvant, such as al um

aABether eahpdimansriee cempowshirssstrycserlik t her corrpr i ses
ot her antimcrobial agents, such as one or nore
antibiotic, antifungal, anti-inflammtory, and other

10 anti-viral. In still another aspgct, the Ntvention
provi des a nethod of treating or prgventing a viral
infection, conprising adm nistering t bject in

need thereof any of the aforenenti

conpounds or a conposition of suc

anount effective to treat or prevent\a

infection. In 15 certai n enbodi ments,Nthe

conmpound or conpositibf<{s adnministefed orally,

topically, or sy@t)em call I n_anot her preferred

enbodi ment, the conpositi g Inistered to treat

or prevent a viral infecti by hepatitis B

virus (HBV). In yet another |aspect, the invention

provi des any of the 20 afopgenentioned conmpounds or

conpositions for use in medical therapy. In certain

enbodi nents, said conpounds or conpositions are used

inthe 4 WD @09@#01&3@?@ Pt davenan oprpyiles a pharmaceutical
e | a 0 t

t PO PPRNOA clingfisihgy Bhy bt Wip  aiERLAIRA cofpoupgs and a

viphatmaaa‘uecallyonamcsptaﬂsedattmy:ra e{amérd- strr adildedt. DNAIn  other

V|r

dlmerﬂs the composition further comprises an adjuvant, such as alum. In
another embodiment, the composition further comprises other antimicrobial
agents, such as one or more antibiotic, antifungal, anti-inflammatory, and other
anti-viral.

In still another aspect, the invention provides a method of treating
or preventing a viral infection, comprising administering to a subject in need
thereof any of the aforementioned anti-viral compounds or a composition of
such compounds in an amount effective to treat or prevent a viral infection. In
certain embodiments, the anti-viral compound or composition is administered
orally, topically, or systemically. In another preferred embodiment, the
composition is administered to treat or prevent a viral infection caused by
hepatitis B virus (HBV).

In yet another aspect, the invention provides any of the
aforementioned compounds or compositions for use in medical therapy. In

certain embodiments, said compounds or compositions are used in the

4



in a related enbodi nent, the single stranded DNA virus
is HBV. BRI EF DESCRI PTION OF THE DRAWNGS 5 Figure 1

wehemnwiat7s eact i on scheme for generating i nternediata2003/001121
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conmpound 4-chl oro-5-fluoro-7H pyrrol o[ 2, 3-d]
pyrimdine 3. Figure 2 shows a reaction schene for
generating anti -vi ral conpound

oD L U0 T3 SN (e B ST GBI i one
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present I nvention provi des conpaositions and net hods
f tra (plated eapdinakitnthesamngle sirardedioiAedys idHBMal ogues,
and derivatives thereof, to treat or prevent

i nfectious diseases. In particular, these nucleoside
aB&IBY DESCRIFTIGRIOF aHEVERAWINGSf , are usef ul for

treating or_15 preventlanV|raI i nfections,

hepatitis B@¥eus SN aiTReeion giemer ?W@‘i‘ﬂq Mermedlate

t '361‘?1959!‘3@4 ch@r%%o@@‘?ﬂ[@rﬂoyo 2,03- Hﬂﬂ/rﬁrﬂtﬂlﬁé'ﬁ' ng
di scovery that certain nucleoside anal ogues, and

deri vat i vesFigiier @fshotyava mcerM@mdrfgr igegerating anti-viral

?%éh}ébﬁ?(d agal nsts fiBYe. A(?Cﬁ’écﬁégr@ I%rPFo -SEHBR, %%%y@ pyrrolo[2,

nvention are use as resea
t Gad]pyfimidinenévi tro and cel | - based assays to study the
20 bi ol ogi cal nechani snms of HBV infection (e.g.,
replication and transmi ssion), and are useful as

F’MIL@I’D DESCRIFEUONCSF M INVENPTI®RENt i on or treat ment
of

infection and HBV rel ated di sease. Di scussed
in mor e detR$ sebrbwakove. theioresest dwealinil pyistes eampositions

d%ﬁbvﬁ}teitﬁ’o%é K‘({Fehg% arcl'd“ ?ﬁé@ ér‘&fvn}'gfe a%(%'ld’é te!?ﬁlogues and

resent I nven represen
c oppetives dinsreaf do ttrber e:pﬁnet/em infeetous2iséUdesr Ihmwmtmarn these

forth the i nvention i re.det it m e hel
t SUERoRCP R s oeh aRBRiES Dereatorars thetiinir JRging or

Oforé&@htiRd VirkPiffBctioPsP8usts @d ndiRiifs EAVIES ((HBY) tilctions. The
present description, any concentration range,

pévesiemgiberafergg selatgs genesgyr tor tegeurpdsing diggovery that certain

2@%@%@%?%@%&%@&%&1 %éthgr%oﬁwwengﬁq;ﬂexpgct%y high

activity against HBV. Accordingly, the compounds of the invention are useful,
for example, as research tools for in vitro and cell-based assays to study the
biological mechanisms of HBV infection (e.g., replication and transmission), and
are useful as potential therapeutics for the prevention or freatment of HBV
infection and HBV related disease. Discussed in more detail below are
nucleoside analogues, and derivatives thereof, suitable for use within the
present invention, as well as representative compositions and therapeutic uses.

Prior to setting forth the invention in more detail, it may be helpful
to an understanding thereof to set forth definitions of certain terms to be used
hereinafter.

In the present description, any concentration range, percentage

range, or integer range is to be understood to include the value of any integer

5



within the recited range and, when appropri ate,
fractions thereof (such as one tenth and one
wauandroadt7h of an integer), unless otherw se i ndCtatA2eh3/001121
As used herein, "about" or "conprising essentially
of " mean 15% The use of the alternative (e.g.,
"or") should be understood to nean either one, both or
n onbi nati on thereof of the, Iternat
S (58 TSR e AT NIRRT B HIECIOp L aresi Grehap one

C R WndSoneP huSdrediPSofodn fritdeey Qﬁ%ssd&ﬁém fridradd1eAs used
various conbinations of the structures and

shissrint UE eresommistighessentiallyaple ragaitote’y. Bbhe tuse of the
praﬁéﬁ\%\é@gg IgI G%F"?)%gPﬁla ﬁg'ﬁn éarg%osxtberﬂé?r?%lth% &R, kboth or any

compoun conpounds was sé
5 i mombircitiah rtbere&?mf&he akdraativesn Imédwaom litsHomutd sé¢ unddratioed that

C e FroBGiR BHRhRs e 90URE oF cHEPBUSS, HRUVELTRRY the'Various

%H‘)ﬂlnatlbﬁé Bf thet sﬂrLﬁ:tLﬁéé Hh@%@@st@lﬁenté’ Béﬁiribéétr%i?’em are disclosed
branched, straight-chain or cyclic nobnoval ent

hyartbe Rresent gppligation & theespnigy exieat aeiiv@gh compeHad or group of
DYOIRIBRIEHADEL A T BlBBbE, SR BRR docio ARSI ros or

ene or al kyne.
10 nmbh}dularfsubstltseri@ |§w¢Hﬁn dse sctdpemy the mebemtyhvemabhy nyl ;

propyl s suc an- | ropan-2-vl_,

cycl opr opan é’J ptf) ﬁlnﬂ_ téﬁ ié? {l}yl yqferse,t‘o zayfsaturated or
pr&@a@r&@d 1bréhcl€éﬂ | tlalght-cRa ﬁ'd?FHy@IEb ﬂfmﬁﬁvéleb{t' hydrocarbon group
cycl oprop-2-en-1-yl, prop-l-yn-T-yl | prop-2-yn-1-yl,
etderived buttme ger@gw{ @s)n@mysﬂrpgpnyatorrbmrara single carbon atom of a

ﬁérgy%l b%t al éTEtThyélcaP%f%? Rsyhclvde methyl; ethyls

15 2-seh hpd e‘maopl- Ietlmnyl, eythynybupFoZ)yI%OSLﬁm las )dropan 1-yl propan -2-yl,
but - 2- en- 2- 1y ta-1, 3- 8/ 3-
c\YFOBIRPAR- 8- 1- BFPF” %%ry&butpr% éﬁ”éz i//'r PfOP' 6n- 1'Y' (a"y')
C)ﬁbl@?#ﬂpﬁ‘r—éna xell %?clépry)lpe B 3}| wprT ¥he1 ;?:ﬁ prJO'pYZLE?MWI etc.;
i @L@ﬂ%éu«#h @albwgari-hwbrbutem HI, |2nﬁﬁﬁb1dlepr§t3&@11g\ﬂt 2-”tﬂ’fhy| propan-2-

bry? n@%%%d{ g?ag}@gbﬂ?% 'i‘g}”dl% %1 g‘gﬂ z‘-r‘?ag?rﬁ/ﬁgforp?%n-ryl but-2-
20 preef-eiya?bgt 216n-120/I mta-rt@dmhwwsblmtaw Saien-24yY lcykagmuaa -er-1-yl,
iovgrobTtpRohve v Pab s o Bub i S but-a-

dawdi-Q1, e ;kerrratliRen bonds, groups having one or nore
triple car ‘bon- car bon bonds and groups having m xtures

of single, dbadkeenaiatkyl"tisi snesificakibdnendadoém imabures straight- or
V%?Qn&ae%lﬁ%'rééa?bér%"ﬁelvnﬁ fr&ﬁtﬁ%%' c%'?bér%afom %‘f‘g pretf&%bly 5to

25 20, and most preferably 10 to 18. The alkyls may have any degree or level of
saturation, i.e., groups having exclusively single carbon-carbon bonds, groups
having one or more double carbon-carbon bonds, groups having one or more
triple carbon-carbon bonds and groups having mixtures of single, double and
triple carbon-carbon bonds. When a specific level of saturation is intended, the

30 expressions "alkanyl," "alkenyl," and "alkynyl" are used. The expression "lower



30 expressions "al kanyl," "al kenyl," and "al kynyl " are

used. The expression "lower 6 WO 2004/011478
wWOCT4@AR083/ 001121 al kyl " refers to al kyl groBp$/CA2003/001121

conprising from1l to 8 carbon atons. The al kyl group

may be substituted or unsubstituted. "Al kanyl" refers

to a saturated branched, straight-chain or cyclic

| alk | ud th :
ol % fo alh pistescioripeing Bﬁﬂo AT, Fte S, k!
(ighUy A8y be sub¥fliteR 'dP RABubstiilted. etc butyanyl s such as
but an-1-yl, butan-2-yl (sec-buty

2- net hyl - pr&di@?rlil)’tl referg |’f@>@b€ﬂtyﬂa}ed era?éhﬁ@lstragﬂf&wﬁmzowychc
SR SEEOHAT ke e ol R propanye sun
5 siasa)rgﬂ)nn—cthﬂal propany-2hyl c(|sopridpyll) qrdnmnoparr—hybrdtd:.nautyan;sls such

Lg‘(ﬁegbe nLﬂ?” fzryé?aSt gls %fneﬂ}yg p%ggﬂgldf’%q@ ﬁ{l)p i&gﬁpthyl-

ap%p%in%/IC(@-bQ% @}dIHBL@én @—yp%'t@nénoﬁﬂhléﬁﬂé The group nay
be in either the cis or trans conformation about the

doubl e bondiAdsenyitygfesafo an Kesgtiraied bigeche| siight-chain, cyclic
etahéé/f% ouRpépeﬁﬂﬁﬂn§t|0|§s“ﬁ1@r$oi hBW]? a‘]('l@z?‘é;c bn¥lcarbon-carbon double

“He
10 pthopd ZieevedeyIthe remm}abpf ope hyénogén ptgm from a single carbon atom

Cséflao roﬁt_e%}k@%” T}gg %L?q.'ub]ea ptl?egwsé{lﬁ'@ﬁ?ﬁe b{storlt_rans corxormatlon

bigbodt #8- dovble ,bohél(fs) 2- 'Ieﬁbrclat )élken@%ﬁro@p@ﬂ‘rcﬂrdé' ethenyl; propenyls
but a- 1, 3-di en- 1%}! -dien-2-y
y

l
CPEFD St Propsien: nfgrw m?—yh l@iﬁp{?—-% -1-yl (allyl), prop-2-en-2-yl,
teor T,
CHLBNR B LS o, AT S Ao Bg . o
15" Alnl@ﬁmlylz-memeson—m—eam -ylnstartmen-wl br anthed;1-glf rait@rdn-2-yl,
h .2 | | yl ' | east
BB o R il a b 20 BBi ReEl v, SRR RGren-on,
onrgclbyGtaogSicH- oW, f 6RM angi i aikear bpik adikEAYPf g@dup may be
%

parent al kyne. plcal al kynyl groups include
etsnpﬁgﬁutedmr@pww@ut%ch as prop-1-yn-1-yl, prop-

2-yn- nb y t - Vil .
T S el st g con o

20 " Ayelid aikyllgromrehewsgtatbleass anej catbed- wrbom'smtwbmtcbdenved by the
branch ht - c i val

r
hy@78¥ rd&ﬂ? |P¥§L Hep % B&/a tSﬁ}gll 99|at<3ﬁ1 fof parent alkyne.
Typical alkynyl groups include ethynyl; propynyls such as prop-1-yn-1-yl, prop-

2—yn-'1 -yl, etc,; butynyls such as but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl , etc,;
and the like.

25 "Alkyldiyl" refers to a saturated or unsaturated, branched,
straight-chain or cyclic divalent hydrocarbon group derived by the removal of
one hydrogen atom from each of two different carbon atoms of a parent alkane,
alkene or alkyne, or by the removal of two hydrogen atoms from a single carbon
atom of a parent alkane, alkene or alkyne. The two monovalent radical centers

30 or each valency of the divalent radical center can form bonds with the same or

different atoms. Typical alkyldiyl groups include methandiyl; ethyldiyls such as

7



one hydrogen atom from each of two different carbon

atons of a parent al kane, al kene or al kyne, or by the
woenmai478f two hydrogen atons from a single caCbma2003/001121

atom of a parent al kane, al kene or al kyne. The two

nonoval ent radical centers 30 or each val ency of the

di val ent radi cal center can form bonds with the sane

e S B AR o AR AT s bR ot $Ech s

P@Té&?qz@@?dlﬁ()lﬂbropﬁnhﬁg'diyll di yropaftdiguand., 2- dpddpan-1,3-diyl,
et hen-1, 1-di et hen-1, 2-diyl; Fro yl'diyl's such as
pryganopan- 1d¥'§‘IV| pr opanCYPbeQnay‘l' )&pan 2, 2pdipyt-en-1,1- d|yl

B cyclo Mo 2.
cycﬁppggrégpg% 2 di yl, prog 1- en 1 yI, p%oﬁ)-1 en-1,3 d|yl,

5 1oadonr02-‘dey+1 2-giybp- 2eyniopto-2dingd ,2- cwlop- ]Ci'flibgﬂodFSEiéhyﬂA-diyl,
o pENG B S s Diidivis Yeap B hiladafh biieb-t.2-am,
buiuydrdi XBLcﬁyISUCBu’@fﬁA huyan- 1bLi¥ar€il2g! ~diybut fﬂlmketr%n droplan-1,1-diyl,
but an- 1, 3-di yl, but an- 4d| utan-2, 2-diy

2 2rraeihyl- pr;ﬂpébzinz givh- di yl CyCIleﬁﬁﬂﬁﬂ -diyk opan- IJYQIDHU’[W ;1,2-diyl,

g%g{:leggtt*aggrélrdénd' KPM %ﬁf‘lﬁ b!it'-?eﬂ Yodiyl,  but-1-en-1,3-diyl,

10 biput-1-ent,4- @yldx?—ymethjdmre&4mm-1l1 iy 21-Imetlfléhyl|dene -propan-1,1-diyl,

S B P A oparpiied e 2all) Sl a-dien-1,3-diyl,

busiuea-1 ,33digh-ant-diyil - dl Ylcyclbbdtar-bn-3-Akign- | I'o}ébt- -en-1,3-diyl
but a- 1, 3|d| en- W lcyc utarll 3- i?en- %Xe 1-en- W

c;F&’P'@lB'ﬂth eDelne- @ytz eymbut%;}ca GBurt1- 2 divh- szycaélmtw 3 dleln -1,3-diyl,

t o [
gi/bgjl ot Téld‘r‘@ gcjau?’l%y b&’tQ%?—_k yfﬁﬂfﬁ‘s@ %ﬁt% f%néﬁ the like.
15 biWhen anspecificdeydl, ofk&ﬂturatlor&sdmj&ndlad“hﬁ yomentlature atkanyldiyl,

| icenysfi of RlmauCle RBEdr bt Sreieiop embrdimells biey vyl aroup

of AIRydlyl. | Bldssedferted MeadRirkRY SORACIANRAYRIY GRS
allsks(:;{;?’g)y g¥gﬂl¥§ IS %égé{ al kyl dl|JyI Al'so prefer;yeg Ps in
¢ atasks

amMdlidpt CSREGre ﬁ'f%e%ﬁy’lhél Wrrmaiu@@bpns, @tg. c inathendiyl
ri‘ﬁlﬁg’%'goilegfh‘?ﬁsl %Hﬁo%thtgpﬁ)éaﬁéﬂiﬁ 3- {ﬁ?lr gﬁﬁg c§5 Butan-1,4-diyl

20 prloyane)1 agd dheylike(( p}sopramd)ed thas arkytbnés die;ilhed 2fFra).
(but ano) ;

(also,referre s al kyl engs,
defined i nf'p)gljﬁenoAl rl?ﬁrﬁr% a rSgP@ﬁ]ECtP%naalwaé{'i @fﬂ%cﬁ%t‘f“?‘\g two
altryrintl yhogs\eikiht hadicaIdcdniérs defivad 3! thBDRBEMALEBE one hydrogen
radi cal centers .derived by the removal of one hydrogen :

atom from each of the two terminal carbon atoms of straight-chain parent
alkane, alkene or alkyne. Typical alkyleno groups include methano; ethylenos
25 such as ethano, etheno, ethyno; propylenos such as propano, prop[1]eno,
propa[1,2]dieno, prop[1]yno, etc.; butylenos such as butano, but[1]eno,
but[2]eno, buta[1,3]dieno, but[1]yno, but[2]yno, but[1,3]diyno, etc.; and the like.
When a specific level of saturation is intended, the nomenclature alkano, alkeno
or alkyno is used. In preferred embodiments, the alkyleno group is (C4-Cg) or
30 (C4-C4) alkyleno. Also preferred are straight-chain saturated alkano groups,

e.g., methano, ethano, propano, butano, and the like.

8



atom from each of the two term nal carbon atons of

strai ght-chain parent al kane, al kene or al kyne.
wopepi4mai47al kyl eno groups include met hano; et hyPenama2@B/001121

such as ethano, etheno, ethyno; propylenos such as

propano, prop[1l]eno, propall,2]dieno, prop[1l]yno,

etc.; butylenos such as butano, but[1l]eno, but[2]eno,

but a[ 1, 3] di, [ 1] 3] dj
2,2 Ry BT Py ) WLy,
S dletsradlk gldiyi Sanidnt-Bféﬂ@éikyléﬂitE' redere i | ey r alkahwarwcenyl alkynyl,
al keno or alkyno is used. In preferred enbodi nent

t REYII PNE RV SUPrOHBS: r@gpqg@yelaflng@h@@:fnw Wrﬁﬁféipﬁ)carbon
a&ﬁ’n@(éﬂoeéﬁyﬁgséi‘fc%téé h?dir@?ﬁn ShAhd) SBlddcA ﬁ(ﬂje;félnﬁéﬁ‘fg/ rgzplaced

groups, e.d., nethano ano, propano, but'an
S t mith| fHee sagiewor 2Here0l T RBoRGTSCOR (BEH0aDNTD groups. Typical

SBTEABb rERLSUBR A, LR Rl i s sove

r @iofudet @al-k-yl Seql-BaDyl-5-| kesgr| -O-8-By,M0-NR-aLKRE ANR-NR'-,
and al k eno roups, respe

tivel in which on
NeNs P 2P P 6 (s osban colCHyareagienand
A Hike 26K %ﬁ%nﬁd’ﬁ%ﬁé’@cﬂér%?'Mcm&nﬁg&‘f«ﬁﬁ . ROY-T Hehe e R is

or different heteroatons or heterodatonc groups.
10 Tysiepandenibyt selostiedntsoror hydsogervaalbyli @lkgnplu pkartyht alsynyl, aryl,

GRSy AT AR Al i >
-NR -NR -, "Api Nefers- tdFel\monoVdidht rfomatic ﬁ%‘rocarB(:@)g?oup derived
-OPFO)Z-, - SH2- | -Sé )2-, -SnH2- and the |like, and
cO¥hademenal efriieBYAroper piRm HGM RFEINGle GpEkon giREY ef a parent
e Iral e I
%?@Pﬁlcalr@agngyétegﬁﬁeﬂgkﬁé‘élalé(t’@ﬁér@&ﬁsg?n{lﬂ&é“ é})ﬂﬁﬁf‘?@éﬁved from
15 h@p@ambnmneanacemmtmféﬂrw aake;phenaetmmme@nﬂwa@ne. azulene,

koo, B FRAR BB R R L8580 e,

frh@ﬂalanél alinﬁjabéhéoﬁ—n@da@ﬁh@f indapar #idleneahapithblene] Betacene,
system Typical ary roups include groups derived

fPGYﬂpfgn%’cea?F?i?PW eﬁégeﬁ%en%%ﬁ?ﬁﬁ‘gﬁae pentacene pentalene,
a%ﬁ%ﬂ@ﬁéhbaﬂyﬁ{r‘\‘é pﬁ@ﬁﬁéﬁ&eﬂ%naﬁﬁ#éﬁé‘eplceﬁ@ &38ene, pyrene,

chrysene, coronene, fl uor ant hene, fl dorene, qﬁexacene
20 h@)&'@iﬁ@fﬁ@e rub&eaeeh@heaﬁenmda@mhalsm ratectedikei ndaneferred

R R bR S B RED ), B AR TR A en mor
preferred.  Particularly preferred aryls are cyclopentadienyl, phenyl and
naphthyl. The aryl group may be substituted or unsubstituted. .

"Arylalkyl" refers to an acyclic alkyl group in which one of the

25 hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, is replaced with an aryl group. Typical arylalkyl groups include benzyl, 2-
phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl, 2-naphthylethan-1-yl, 2-
naphthylethen-1-yl, naphthobenzyl, 2-naphthophenylethan-1-yl and the like.
Where specific alkyl moieties are intended, the nomenclature arylalkanyl,

30 arylakenyl or arylalkynyl is used. In preferred embodiments, the arylalkyl group

is (Ce-Ca0) arylalkyl, e.g., the alkanyl, alkenyl or alkynyl moiety of the arylalkyl

9



pent aphene, peryl ene, phenal ene, phenant hrene, picene,
pl ei adene, pyrene, 20 pyranthrene, rubicene,

wonrb@lhenyBene, trinaphthal ene, and the |ike. | RCT/CA2003/001121

10

15

20

25

30

preferred enbodinents, the aryl group is (C5-Cl4)
aryl, with (C5-C10) being even nore preferred.
Particularly preferred aryls are cycl opent adi enyl

PRSI, (soREcHr B Mgt ol s Ao TG ito Warpicwarly, preforred
Zf%"bbdm*étgiet yallg! iounts (B Daf of. Tl e kny
A R v oA M R I SR R

Typl cal ar Y'F@ké?b!érygrré’f‘épsstd AeiHd0alBBNENeroafomatic group derived
phenyl et han- 1-yl, “2- phenyl et hen- 1-yl, napht hyl net hyl

2bwiatbht remh@veh a@f- pnglhydzogermmmyfr@mh@nsmggﬁ atom of a parent

Vﬁ%‘&?&%gﬁ k‘ll”lg %P'E@ﬁh %?{ﬁlreég/lb%t M@Ho%yc}fé ofaﬂgeﬁ r}ﬁg 5? rings

ere speC| are 1 ntended
nthaesharetan adjaa:@rit @bk@ﬁytoms’jo Tapighlatheterplaryd graupg|iadkdangroups

ot BTG ke ity 58

akikMBie I‘f'@?'aﬁt Nm@ézcﬂé"ffn@dzbl@'lﬂﬁﬂle u@ddﬂ@ez@laéfz%el@o%enzofuran
PCT/ CA2003/ 001121 group is ZC6) and the ary

nisoegpmene Ciomripje, |l$pnnfmlmeculsaﬁwolmeef @&qtf@azole isoxazole,

H‘Eanymﬁ?sken‘a\a%%l §+ nyl HHPd'h%ﬁhg? ﬁ#ﬁbmeyplg(?rl(anw?glme

gpbennaznsa (oﬁﬂheﬂﬁinarmbrtdhe pusihe, myra, yoyravineCpy@Eko)e, pyrldazme
roarv tSI{efers qtlo a nonoval ent h teroaroEr?Pt
gPWﬁ”%}eP NBiglines pYTalee PYERIENS BHN2A0UNSry GHIBGWIE: aftgRRlIZIne,
fqun‘ﬁbﬁalﬁien%t?az@teoﬁh@&afolé’aﬂﬁd“zble hﬁib?lﬁélﬁﬂ! QARLIIE, sanfHene, and
system ich gg be monocyclic or fused ring (i.e.

r iegtike. t laprefeeaceemhodinjeatse ite paieroasy! grpunsg a 5F%|rrmbered
h yI r s 1.nel

B EERAL L SRS rAREHIE SRR oSG LBl Bt The
_chmstrmnﬁerrehr}wmmryl gmunsohnenthosé Lu‘awed ifronal amobleene pyrrole,

| gdaz b,e, in g}l ndol | So%ﬁoffgf ur aq
'HPB%‘% en?%&f%mde'e, |P¥f<5 H%I'cﬂq' fne; g} IoXAgPle and
I §9Italiin%z Ot hétér‘éé%if Qhﬁj’p mé‘;@B@%bwﬂttﬂéﬂ' ®r uﬁé‘tﬂiéhﬁﬁéﬂ e,

oxazol e, perim dine, phenanthridine, phenanthroline,
phenazi ne, "bleteranbioyiad refsrseto %mﬁ)@ocm}rmﬁéiseéwr@rgroup having

pﬁ tr?rga: iy (sf)péﬂ Zfs%eeékbﬂﬁqlﬁl‘%%gécﬂ% RrePéfébl? fﬁ‘ﬁﬂ nﬁ%{;bﬁ” HyBEn and
o sulfut |Tzienmgs rqaw alea abvmene bemoaezddnmle bbndgli Iaawémr the rings
t Ioar%o havetab Ic%Pn ?eQely éorn}u%é?ed n-e)l(e%rt]rtorr]les?y%tem dThe heteroalicyclic
ring may be substituted or unsubstituted. When substituted, the substituted
group(s) preferably are selected independently from alkyl, aryl, haloalkyl, halo,
hydroxy, alkoxy, mercapto, cyano, sulfonamidyl, aminosulfonyl, acyl, acyloxy,
vitro, and substituted amino.
"Heteroarylalkyl" refers to an acyclic alkyl group in which one of
the hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
atom, is replaced with a heteroaryl group. When one or more specific alkyl

moiety is intended, the nomenclature heteroarylalkanyl, heteroarylakenyl or

10



15 the like. In preferred enbodi nents, the heteroaryl
group is a 5-14 nenbered heteroaryl, with 5-10
woendagieds het er oaryl being particul arly prefer Ped/CAZONB/001121
nost preferred heteroaryl groups are those derived
fromthi ophene, pyrrole, benzothiophene, benzofuran,
indole pyridi ne, quinoline, imdazole, oxazole and

CeEhelRimd DS Rrdpush Bepormients. dhe REterasy Bty droup s
n@f@ozxyﬁqlembeeéd ﬁé@&%r*lémg 8/PURe féﬂkéinF)g alkeRylt drealkyryDfnslety of
one or nore atoms sel ected pref erab fromnitrogen

OWgBﬁeH?ﬁﬂyla@SMll fSUﬂ -6 m%ﬂberrﬁ@sarnéayh%ﬂ%erﬁg% nam%tyolp a 5-14-
|
A rrp eféqb Bel2h Lo d"}@ rtl&r'gr gge?errg@ %bd?ﬂﬁ@nt@, the

y conju 18etTon ystem
5 hbetermylalkylos iach- 1B|mﬂgnbmyd kbetemawtalkym&agi tre alkanyl, alkenyl or

bstituted, \h t h bt t
P BUBE SO & armen e i Hetsieron e i £ 5fo Gimbered
ahésmfoarwyl hal oaI kyl, halo, hydroxy, al koxy,

nmer capt o, ?flano sul f fonam dyl, am nosul f ony )é
acyl oxy, viialogenaagy’ %‘bs'ﬁqf‘?@tt@dﬂ%ﬁﬁ’ AB): chloro C') romo (Br),

V\Eﬁbﬁf)one O?B‘ﬁéhemr% Efeds IPindsh ﬁ|yg hg%g o@r oup in

ro en at ons onde car bon
10 at om typ| CALYlY geoupenaﬁeraatb the Q&(E3-R'agtp, V\BtereaRﬁ'ms sedected

l.ac i t het er 0 I u
SRR By Rmeis VR AhiiRmodE efeli FRyraptonaly
hgﬂtﬁd’uﬁﬁéd’ lith lonB)Ir mdie tadyD dalatyk 2Mox9) hald Bndubstituted amino
2004/ 011478 PCT/ CA2003/ 001121 het er oryl al k

USEPS | hetsrcafﬂr(nb@ad%ﬁﬁawﬁﬁt 49 CADORLORY lyw&b&f}vted with
aPﬁél Qar'rﬁoreailﬁ%lzﬁ Iera‘ﬁg)xpehﬁﬁoﬁ{d’ E?Mﬁ%ﬁﬁgd &néino drélfHs and

' kKynyl" nol et
15 hbeter@dmyctllal(kgrhdedsthmu@h raermtgacaardona)rmptlohallmmb&tinc},/With one or

PR T A AR RORrE B prih GRUbA el s
Wﬁm@kaﬂdé‘lﬁfd@é ORdtiheY, kilds, Beif-halill&s edtdrarmll anabiéenPleferred

or alkynyl noiety is 1-3 nenbered and the_heteroaryl
MBPBIIOURS AresCcarboXEHHEPB Ih @W@%Ster%ﬁig@nmcleﬂe amino

Qghoﬁ%refd%s%tfv@sf | L Qacgll':bs?u:bhbﬂyobé Githch depg(mc)f‘e EBhbound's

used herein to1n ntly

20 abycklmhegﬁrenth&()ehd\of/the gc;yb@poupefl er,via thet Geor OR'R' When the

acyl/i I%jroup IS aettaci;ecll %/lastﬁe %I (’?hen C will bear another substituent, such as
hydrogen, alkyl, and the like.

"Substituted" refers to a group in which one or more hydrogen

atoms are each independently replaced with the same or different

25 substituent(s). Typical substituents include -X, -R', -O-, =0, -OR, -SR®, -S-,

=8, -NR™R™, =NR™, CX;, -CF;, -CN, -OCN, -SCN, -NO, NO;, =N, -Nj,

-8(0);0-, -S(O),0H, -S(O);R™, -0S(0,)0-, -0S(0),0H, -0S(0).R™,

-P(0)(0")2, -P(O)(OH)(0), -OP(0)(0"), -C(O)R™, -C(S)R™, -C(O)OR™,

-C(0)0, -C(S)OR"™, and -C(NR™®)NR"®R', wherein each X is independently a

30 halogen; each R™ is independently hydrogen, halogen, alkyl, aryl, arylalkyl,

arylaryl, arylheteroalkyl, heteroaryl, heteroarylalkyl NR™R", -C(O)R™, and

11



preferably from hydrogen, hydroxy, alkyl, hal oal kyl,
cycloal kyl, aryl optionally substituted with one or

wouow/al«yl , hal oal kyl, al koxy, hal o and subst PCEARA003/001121

10

15

20

25

30

am no groups, heteroaryl (bonded through a ring
carbon) optionally substituted wwth one or nore
al kyl , hal oal kyl, al koxy, hal o and subst i tuted am no

ORI o 10 Yl fy RS, SRR AR, oy
adritlicyl, %Nlﬁalel@nlw aailllsgfmetéiaé@l @mbtéﬂ@bbﬁﬂalkwt ed am no

groups. Acyl groups i'ncl ude al dehydes, keton
aci ds, aci dPgrygidereipgeters taaEoamoyed. thﬁr'éfc@f‘}’%r&e‘j into the

gS%Entg B@t%ers ﬁﬂgoxbr&ﬁrﬂgg fte% %re Rk HShé&Mse, in some

ncl ude am ster derivatives
Téiiationd, tgeymmwbg/ ehsieatd adhmdsteotrwmtbnspgmramf sorﬁ@ound For
backbcine at e|

SRy i £1agUS veh Denaosusigiey by diseh Bemiriiaa] e the
tﬂ)‘@'eﬁ cor‘hb@tﬁh@né’\hbt' Wﬁérpradmbhﬂéy SIS havel @fprovad Goluddity in
hydr ogen, kyl, and the like. "Substituted" refers to

aprgarmseutrpahmomoslﬁ@nsrombit@ Iﬁ’?ﬁﬁ%g?&mpoa'ﬂénsABr@(% of a

ABSRRTGB b 4 B0l SUREShBSORTE: BT Moo
- 8-gdmifister€R, for SRIBple; & an eSter (KR “pBRTRY") tdNRCHfate€Xansmittal
) %%’s§_@)qe I n@%\rlggagsvg\lh &(tho&sjo ity %Fg%‘%ﬁal tp&é%tggiti%lg’then
B(r@et(a@oﬂc%ll h@ﬂ%@j‘b’té @n) actlv@(”\@gdn@e)lnsm&ﬂ@ BdiBwhere water
-C(S 00O S) OR13, and

X , .
sql @)lmmm@al vmihea (OBREHNK is generalip rgiva (of lasszactive)
tﬂ%‘Sﬂve gtﬁgécq Hﬁiependently hydr ogen, hal ogen,
al'kyl, arylaryl, aryl heteroal kyl,
het er oar yI "Phammaeatlmll |dog éptbﬂ]aélﬂiﬂ,refe@(t@)d?&@lt ohal@omn)mund

R?L4 Oe(s)#\/"%é Mgfﬁzﬁg 'g#%lzépwgb%%p n(?ra? possesses the

abkstrd phafmicolodiéay | @'df?"antlaf iral)haeRit! Kiduchabaltsaiydude the
heteroaryl or heteroaryl a "Prodrug" herein refers

t follawineip il @eict rrsiditios G"QHSAeerrgtﬁCﬁ With tiRergapigr @égids such as
CR{H‘]%HHQFI%%CMI %g?ﬁoghﬁﬁﬁt%zdy%kgg%gﬁlgag?g H{:lg,bﬁﬁ@éﬁﬁﬁnc acid,
adnd rines tiles; ctrtfanndsdwwntpaxrgaﬂm aomipcawntj asFanetieeait) Ipeopiorie acid,
mhgg%wlagq.'@cpé cyclopen \égéproplonlc gmg allycgllcmacrzlldStp{/raLljtvfcoaCId lactic
acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric
acid, citric acid, benzoic acid, 3-(4-hydrbxybenzoyl) benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-
disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesuifonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-I-carboxylic  acid,
glucoheptonic acid, 3-phenylpropionic acid, trimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid, and the like; or

(2) salts formed when an acidic proton present in the parent compound either is

12



parent conpound is not. The prodrug may al so have
i nproved solubility in pharnmaceutical conpositions

wovewd/ohgs par ent conpound. An exanple of a predTaa2003/001121

10

15

20

25

woul d be a conpound of the enbodi nents of the present
invention that 10 is adm nistered, for exanple, as an
ester (the "prodrug") to facilitate transmttal

SEEARRTEP heBRI, 7, HRShetohln AL Akt e g or o

hymnﬂhumed»nt ©r advoadihates it ighyor;gane :aaw @a%rt 23 étebholargnne
ter It en I Cl Q| Suc a_ conpoun
A I e e Glep. ans el

converted to the active form 15 "Pharmaceutically
acceptable salt" refers to a salt of a conpound of

t TeDEAPADHNUCDEDSIDE ANSI-VIRAL %MBOUNMNIWDEQVRWWIER&OEI
t hat posses es t esir d har macol ogi cal

anti-viral) %18? &"ﬂ"'ya Ve S AIGSEN AVED PF?é”deSgD hucleoside

f ahbrYylLeank Jc)en@éﬂl\%samgmtdf Oﬁhéﬁiahéutlcfaﬂﬁ %er‘lblgl@ salts thereof,

i norgani ¢ aci ds such hydrochl ori c aci d

hypoed otsesriheregti dn pﬁﬁ‘ll(ﬂlﬁﬂ theaBrayclenside @nai@gtdes are 7-deaza-D-

p L C 2 n Wt

ong3RRak. eriibdlos @ erlvelfes Kiredt, 58 IR Bt sdghoround,

haxugme'r mfastredegnes/giaoeewﬁeanamcbmdmm caltiampd togkeaioéHr@mc HBV

pPyruvi ¢ aci t [ ic.acjd
2 ety Wigidin BtermeRian naie cuall nimalneolwing three
t@bbl%r' ¢) eRfiinhtiof! (t)fr ifed@lty, arle RaAsMis8hdof HBV to others, 2)
-(4- ydroxybenzoy ) benzoic acid, cinnamc acid,

n@ﬁ@éﬂlng:thscﬂrqgreﬁepnaﬁb\@nld‘iwe aadiimpravirigastisical proghesis, or 3)

a

2 PhSlerhng SELARRGENT ShBMER R, B To dateyp dngiapgutc,agent

cltthaﬂadlequﬂelyetaaaits ompnevemis @n HBW aﬁétttimalauMI a‘seadnated disease

4-t ol enesul f i C ac:l% hor sul f oni c acid

ﬁétw%n%ﬂater\@ 2. he detent. iowen| M HrREISA icertalp; §deaza-D-

g'n%l@Bﬁ@é QRblogass dnd %eﬁ\ﬂeﬁﬂés PRRBHARBChAR! $hexpectedly high anti-

trimethylacetic acid, tertiary butylacetic acid,

| aisahactivity, o paicdar hioh eotivirabastivity guainsttiBYaci d, 30

hydr oxynaph [

muconi ¢ aci be%ego&&%h%d e%dd%%t v%%rg%?rﬁi&%érﬁ%g%mﬁgﬁ
acompobdnds pecautding masmmnrel(r). t he parent conpound either
is 12 WD 2004/ 011478 PCT/ CA2003/ 001121 replaced by a
netal ion, e.g., an alkali netal ion, an al kaline

earth ion, or an alum numion; or coordinates with an
organi ¢ base such as et hanol am ne, S

13



di et hanol am ne, triethanol am ne, N-nethyl gl ucam ne,
and the l|ike. 7-DEAZA D NUCLEGCSI DE ANTI - VI RAL

WAEOMROWN2S AND DERI VATI VES THEREOF 5 As set f oPC/CA2003/001121

5

10

15

20

above, the present invention provides D nucl eoside
anal ogues and derivatives thereof, pharmaceutically
acceptable salts thereof, and uses thereof. In
particul ar, the D nucl eosi de anal ogues are 7-deaza- D
nucl eosi de anal ogues and derivagfa ves théreof. By way
of background, a nunber of strategies have been used
inthe attenpt to treat chronic Kaf ecti on,
wherein a treatnent can |nclud%ﬁ: eving the

y
following three goals: (& natfjfon of |infectivity
andtransmssmn of HBV to othegs, arr stingthe
progr essi orQ l'iver di sease andNiTpr i cal
r 3

prognosi s, JHOpPr eventi ng devel opren of cirtrhosis
and HCC. To date, ax
treats or prevents a
di sease 15 has remain The instant invention
provi des certain 7-dea ucl eosi de anal ogues and
derivatives thereof that have_ unexpectedly high anti -
viral activity, and inRparti &l ar high anti-vira
activity against HBV. In one preferred enbodi nent, the
péﬁ&ﬁﬁ‘érrﬁa&&@ﬁﬂdug%ceézd%é{ble%élts RIS WHisigccording to
structure 13 WD 2004/011478

PCT/ CAzooisjoammrogm QRECRaIkYIHOI, YR C G4 @lsoxy, NHp, a7NHZR;

a0 her el oLVl ROPLA il RS

N2thyor CNEZRKenyl, Co-Cs alkynyl Cl, 1, Br, F, heterocyclyl, or R2 and R3

together with the carbons to which they are attached form a 5-membered ring;

h 5ape sc/agent that adequately

R* is hydrogen, OH, C4-Cs alkyl, C4-Cg alkenyl, C4-C, alkoxy or
NHa, NHZR®, or N(R%),;

each R® is independently C4-Cs alkyl, Cs-Cg cycloalkyl, or aryl;

each of R®, R”, R® and R® are independently hydrogen, OH, C4-Cs
alkyl, NH,, NHZRS, F, Cl, or Br, or R, R, R® and R® form an epoxide or a
double bond;

each of Y and Y' are independently N or CH; and

Zis CO, C(O)NH, or SO..

As used herein, when referring to R®, R’, R® and R® forming an
epoxide, typically in the context of the instant invention, this means the R® and
R® will be bridged by an oxygen to form an epoxide, or the R’ and R® will be
bridged by an oxygen to form an epoxide. Thatis, an R® and R® epoxide, or an
R’and R® epoxide, will typically not form. As used herein, when referring to RS,
R’, R® and R°® forming a double bond, this means, for example, that a double
bond exists between the carbon attached to R® and R” and the carbon attached

to R® and R® such that only one of R® and R” and simultaneously, only one of

14



each of R2 and R3 are independently hydrogen, Cl-C6
al kyl, nmethyl, C2-C6 al kenyl, C2-C6 al kynyl, O, I,

wanpo4mi1418t erocyclyl, or R2 and R3 5 toget her RCTiCAROIB/001121
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25

carbons to which they are attached forma 5-nmenbered
ring; R4 is hydrogen, OH Cl1-C6 al kyl, C1-C6 al kenyl,
Cl-A4 al koxy or NH2, NHZR5, or N(R5)2; each RS is

[ tly Cl-| | k C5- C6 | oal k . .
LR Ramaley VREF 4fin 66 PR B Qe L gt g drgesioe
QdmiSiatidhs thet sdliy havdNEZsubbiidBRt atfthe GamedtimBiwould b&&R® and
R7, R8 and R9 form an _epoxide or ;a double bond; each

oR®ordiceng Rir@r Rinergh Bra@inR| gnauRor Withitheagier grquips hewng no
%@sﬁ@enpr S2. As used herein, when referring to R6,

, and RO form ng an 15 epoxide, typically in the
cont ext of It l¢therngrefentedi evbadimenis, tantisvinak agentshef tRé instant

and R9 will be bridged by an oxygen to,for n ,
SS9, gude fromepuafy aesdng Byariclire hlane Piggmaceutically
OXH@pthbldsAIRItAbRBf, &R¥éide. That is, an R6 and R8

epoxi de, or an RO epoxide, will typically not

_Rand
form As u€aghRSieindependianty Sireraling GoCreycloatiyl, qraryl;

and RO forry d | - -
and . o g pcdoublo G o arapy KRR 5, .
atlkglc het), NHZRS, a1 CIRBr &ndot RE, BAr RbandtR*afohmdan teporge or a

aad F|{9 such that only one of R6 and R and
sPeR¢ BA&Gusl y, only one of 14 WO 2004/ 011478

PCT/ CA2003/e30A b2¥ arld8y"@ire Riepn@intly NGt CE; t he ot her
groups have no substituent. Possible conbinations

that coul d AigeCLEUDE of §6htangt t he sanme time woul d
be R6 and r@gbt s riﬁglr%gzﬁ%a Rilo§th 8Pe., 18, aikhi; Kld @i;da}nr? R

RO, with t avi ng no substituent.
otirecydpogeingior ed enbodi nents, anti-viral agents of the

structure (P, Hnae s R B GOPBET 6" BEERRBTs Saogen or
t@@@j%mrm i hyegBnf¥r IS | ndgpendent ly C1-C6
al kyl , - 6 cycl,oal kyl, or akgl ; 3 )
(c) R" is NH,; each of R® and R” are independently hydrogen

or a halogen; and R*is C4-C4 alkyl; or

(d) R'is NH,; R? and R? together with the carbon atoms they
are attached to form a pentene ring, and R* is hydrogen; or

(e) R'is hydrogen or C4-C4 alkyl; each of R? and R® are
independently hydrogen or a halogen; and R* is hydrogen; or

(f)  R'is NHy; each of R? and R® are independently hydrogen
or a halogen; and R*is NHZR®.

In further preferred embodiments, the present invention includes
compounds according to structure (1), and pharmaceutically acceptable salts
thereof, wherein:

R! is hydrogen, C;-C; alkyl, CI, OH, C;-C, alkoxy, NH,, or NHZR;

15



each of R6, R7, R8 and RO are independently hydrogen,
OH Ci1-C6 10 al kyl, NH2, NHZR5, F, d, or Br, or R6,

wezpo4R814a8d RO form an epoxi de or a doubl e bordT/Caaais/ 01121
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15

20

of Y and Y are independently Nor CH Z is CO,
C(ONH, or SO2; and (a) RL is NH2; R2 is a hal ogen or
Cl-4 al kyI and R3 and R4 15 are hydrogen or (b) R1

is NH2; hal : a hal
or o or gty Bt e AregERienly Myl QA
‘?ﬁ‘é’thlefCZ@G QlRQn)ﬁG gf élk’ﬁ'@/Peaﬂldq?nBH’FhN&éﬂﬁg?yl @r R? and R®

hal ogen; IS al'kyl ;" or is NH2;

rogether With tr@gc@rhms t@ivhich rhey e efé)ar:heﬂ@rﬁ\ # #éyemaﬁed ring;
ttached t 4
or (o) Re Re EoIRoBET DR Gyt o RS CalkEnily Ci oy o

RBHANGIZRC ot N{BMgtent | y hydr ogen or a hal ogen and R4 is
hydrogen; or (

i ndependen€f§) %A l?r'Bﬂj%‘??”Nﬁgf%&'§6 ﬁ%yl gz ﬁﬁ Cé{ﬁ|8a|§)i Pr aryl

NHZRS. In Eaéﬁbﬁraﬁa&ﬁ QfeflﬂQeJ%m%ﬂy"ﬁrdr@che present
i nvention includes ounds according to structure

(1), and phd? Q&&iﬂ)’dﬁl PRSQu@8Pt abl e salts thereof,

\g:qigily,n NH&?I ; ﬁy mge%ni?\?ggg%@%'hfm H -

PCT/ CAZOOS(Ki)OllR’i RaeandR%éreFRB/dmgd;nFéndaRe is @dependent | y

ey, oS | REp B ofEPBUg Ty 12 CCHb oo 8 O o

t oget her widh th@aﬁ@w@%hy&og@h qﬁ |§ NerZRé?r eneaR?astoerdor
forma5rrerrbere rin R4 is hy Og|
al kyl , 01 @ al RéAyd R @te tydrages &/ Ie aed NHEONHZ'RS or
2'5552); o agh R5RB¥5 e:néeerwrﬂ%w RBLirERy@ol¥h; arfdPRGR OH.

In a preferred embodiment, the present invention comprises a

compound according to structure (l1):

HO

()

OH

In still other embodiments, compounds of the invention include
those compounds as described herein wherein the furanose ring is an open
chain (rather than a closed ring), and wherein the bond between the oxygen
and the 1’ carbon is omitted, the 1’ carbon is a methylene group, and the 4’

carbon is substituted, preferably with a hydroxyl group.
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each of Y and Y' are independently Nor CH Z is CO

C(ONH, or S@; and (a) R6, R7, R8 and RO are

10 (b) R6, R8 and R9 are hydr ogeRCTAAdO®RN01121

is OH or (c) R6 and RO are hydrogen; R7 is C1-C4

alkyl; and R8 is OH or (d) R6 and RO are hydrogen;

R7 is NHZR5; and R8 is OH or (e) R6 and RO are

hydrogen R/ is F; and R6 f), R6 is.Cl-CA .

al kyl , 7 B duraly @%dﬁ@@%ﬁp AR CpSNI 1 hich a

@L@Efernilgldpér%@ﬁ@gge@g bhether&%lﬁﬂtof'QB%%' PO OARY |p$eﬂ‘§rab|y
conpound accor di to structure F NH2 N

H@ngmg fremsabaut Qﬁ%e%%nt%a’p nediYos 99§/ o I0PIES fothﬁwedlwdual
| nvl?—: ylﬁgt%o'éﬁhcr thet %8 ﬁogﬁgﬁp%%%ﬂscﬁ%alﬂetﬁgré%?ﬁatrﬂuﬁb%rnand

ose ri an open charn

tthpes af alonseditachey) to each vther & thet Seméanderbatdvedih thbesame
oxygen 20 and the 1

BT re ity LeRE. U 8p "SEHRENG RS i rghfhieBadd (6% 3figuish

SdiRstht %E@rﬁetri&rlﬁﬁé@b&)’dlﬂér&ﬁt Sptitufisemrs abrtiene hRotWér. For
2004/ 011478 PCT/ CA2003/001121  "Structurally pure"

rexfesmplet as asezcbhpr@tma reisivi f EisoAnd iranfibtr2e3-ene is considered

t " 0
SHRTRY B35 35BSt Oy e 3500 o
gamdé%oxélmstarﬁmaleperoéntag@oi andingledgmjmetrmiseumﬂres optical isomer,
conpri si the co

3 ion ea t he : "
R aTptS seeT oaly Bk A CRKATY O EABRTGTRsallY pure,
t,l@e é&%ly%@usét‘ﬁd W|th the same bonds. As used

ereln structurally pure" is not intended to

di sti ngui sAheditfrase tuctuellyenure'cisialgmaelsinigndad fie diserminate
ol%t\/v%gh dlf?é?gﬁtr t%u{orn‘?éﬂc%ﬁng'ap d?ﬂaﬂoﬁ Qtates of a molecule, or other

forms of a molecule that result from equilibrium phenomena or other reversible
interconversions. Thus, a composition of, for example, an organic acid is
structurally pure even though some of the carboxyl groups may be in a
protonated state (COOH) and others may be in a deprotonated state (COO’).
Likewise, a composition comprising a mixture of keto and enol tantomers,

unless specifically noted otherwise, is considered structurally pure.

METHODS OF SYNTHESlS

The compounds of the mventnon can be synthesized via several
different synthetic routes using commercially available starting materials or
starting materials prepared by conventional synthetic or biosynthetic methods.
A general synthetic approach of ah exemplary compound of the invention is
illustrated in Figures 1 and 2.

The following exemplary reaction is merely for illustrative
purposes and a person having ordinary skill in the art would understand that
different reactants can be used to generate the compounds of the instant

invention.  Briefly, 6-chloro-7-deazapurine 1 can be used as a starting

17



exanpl e, as used herein a mxture of cis- and
trans-but-2, 3-ene is considered structurally pure, as

wo0@/maognm ¢ m xture. When conpositions are i RCEA2eh3/001121
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to 10 include a substantial percentage of a single
geonetric isomer or optical isomer, the nonenclature
"geonetrically pure" and "optically or

oA L bORH o5 prralnRE° S MobrorfibeRfloe oMo in

durRltdheabhe t@gtv\éﬁﬁéhldﬂof-fﬁ-bfcﬁmi 7%\99@@1@[2 3- d]q:yﬁmmme 2 (see
i oni zati on states of s of

TR GRS o M. ST B112DB8 LOARNI | BHIP URPHIRENrENaGS Wit 2
gbglg?eﬁ %@fa?'#%‘cﬁar‘lqg %Efﬁ N¥&F %ké’rgﬁte Tthl:Qrt llifhidrR @%L%,' 8Bfore

exanpl e n| C acl UCt ura ure
eqeenajmghtrs @hﬁuqrbber‘mene as%imymdgr (Nﬁ& rtayy priowidien 4echioro-5-

%t 0 Z‘?y&s? oot g% 8% L{)E‘e el Xgh'ﬁ%ﬂlbogg}ap%ﬁeagents

C@tmf i singag m xt W—Qﬁl@fonﬂhyﬂ-mr@-ﬂm diaasiiaieyso]2. 222]octane
unl ess specifically noted otherw se, is considered

sbis(ietraiurbyrajlr e (VETROHT -t SYNflemRyidipln: ondiiates  N-
S?I%JQJGEUMUHIWMQWHQ% BRdSHBURES SR é(é@bé%?q}w this process.

erent synt heti c rout es usi ng commer ci al
avhe Icabplmgseacuon@twaere |4+QlilI|(SO-(5Ff|UO£Q-ZrH-pM@O|nﬁ-’I; &rd] pygmidine 3

PESRIREGRY RO CRRI, BE BBl SRl RB A B S anc
ew@@kmy @aun@wmoqf-atmemmu@ehtdﬁnanssyl i ctcher{er at @ébel re.g.,
reaction 1's

@%%ESSM Sehaimy B PRATIZ. 1 SO L S e R oS e Tz degy-3,
Ol=diy;
d|5f nt ﬁbgyétdaw g@ﬁt&gﬁ’g Sgl)tuﬁoyil S{éng?gt tdt}ﬂhdme 5. The

canp‘mmmdsnfafonupwndrﬁmmt mathanalice amnuomia BHOWS [tyg conversion of

hi 7-d b tart 17 .
oeBt84 fo 44 F5RFERND a5 iBed B RnoPE r BB ARV blogtvice
f iar sdmpoiuma ofathe dnatbithinberdtiopmasdmiabB-idie-7( (B oy B-D-erythro-
di chl oromet hane to %Ve 4-chl oro-5-bronp-7

HPBYIFERRPSY!) RYr@loldyi-dipyamidineb. see  Townsend, J. Med.
Chem 31:2086, 1988). This reaction is foll ovved with a
h ogen r{et al exchane u , _for U%xan'pl e,

ETHORS OF

As described hereln compounds of the instant invention show
surprising and exceptionally strong inhibition of viral replication, particularly
HBV. Compounds of the invention, including the compound of structure (Il),
exhibit anti-viral activity against HBV. Certain compounds exhibit anti-viral
activity against HBV with an ECs, below 2 pM in an HBV cell-based assay. In
certain embodiments, the invention provides compounds capable of inhibiting
viral replication, preferably HBV, at clinically relevant concentrations. _

HBV cell-based assays for the evaluation of anti-viral activity
against HBV are known in the art (see, e.g., Korba et al., Antiviral Res. 15:217,
1991; and Korba et al., Antiviral Res. 19:55, 1992). Moreover, the compounds

of the invention can be useful research tools for in vitro and cell-based assays
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5 quenching with N-fluorobenzene sulfonimde (NFSI) to
provi de 4-chloro-5- fluoro-7 Hpyrrolo[2, 3-d]

woypoidoidizae 3. Gt her el ectrophilic fluorinati oRCT/CA2003/001121
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reagents, such as
1-chl oromet hyl - 4-fl uoro- 1, 4-di azoni abi cycl o[ 2. 2. 2] octa
ne bis(tetrafluroborate) (F-TEDA-BF-4),

fl.uqr ridiniumtriflate q n
1l #1030 Bl Proctih<fist, Vi dhféBlSH, S, P ebBaton.
pprefsasly fAOHBVE 89uphy 6o béd@bur(dﬁab@tnwmhlng to be bound by
4-chloro-5-fluoro-7 Hp rroI02 3-d rlmdlnw
smemy( dJuR¥i eelicatipn déd‘ﬂ’ﬂ’éua'f 8y f@zaﬁh‘bﬁ 'ru 6@ A R Rl gRingle-
' HQﬂ’cEH bﬁ?A %ﬂ%f tHe rﬂ WI@A strand and part of the plus strand)
|- tol uo eryt o- pent of ur anosyl chloride 4
(bmerepbcajes byl-\my‘ ef an I\RNMehemeéate GmcaWY’;%lnngIa)nded viral

N ORI TR

PYiFdl 9&l{catiord: diihayy, wedlithe vibus Ehlerslﬁletdeﬁatmeﬂmuefstrand DNA
conmpound 5 with net hanolic amonia allo

clsritaneppded &t thecgallgriciayis: BlUASTaRT NAWS: %’35 t%sgr&feefmm the
o?ﬂp\h Fhe RINA I%ecrér%IpHRé‘é FHUBRoSIAsA! ANd BSerse FARRAPRRe then

e Instant | nvention,
4synthesizes fvllraerN/X {ram- d@o@Nfequ pagkaging. In one preferred

en of ié{%@’o Hi)‘!\éﬂ[f‘l’rb\é'%XH% %@?MO%:%S%GEBW ing anti-viral

de&mpbm heiirigingC eomeattmds aohosdt heelli dcaed withv envirusnwith a
show_ surpri si ng:P and exceptionally strong inhibiti

ofandigale Fecﬁﬁqze NBHEOHER t FRTUPUNY, OTHEGTVElhignd doprgel o the
t hﬁ/ehfWr? '? ¢ AN timkNSliHERRY tcs hEnieR ey W@plﬂfatléﬁ :_IHHH Ubéntifying a

(rry, ibit anti-viral actrvity agal nst
Oeamcadatecmmmumistr@khmmblts sinali replieatlon. adn ianother Ryabadiment,

| ﬁ‘n%é\ﬁ '%2‘}"?29% eagﬁrgegh?fgﬁf g%ritlﬂgﬁ@ I,?&E% tslflgﬁné%?% o?%a%?r%ax viral

C afeciond sompRshg €oftfactinthaliidst Bgll susgetted epbéingtinfected with a
preferably HBVY, at clinically relevant concentratl (’I)"eglepof of

HEUE Wt Aueansifale S0peza-Ernydioside Fompei 8 delheive i
a%%%\/&ﬂtlorﬁ%?'ariﬁﬁe E@F{c@ﬁtetoiﬁﬁﬁ’ﬂﬁﬁ virQl FeBF?caQﬁBh ér?’c?%e}r%gf?/&g rcells

tiviral Res. 1; and
etnfa¢ted whtht & virusal P%srabl.wtr@swralwgqtlonwbrO@ue@d by on@ssociated
MS 30 of the invention can be useful research
t% invitro and cell-based assays 18 WO
2004/ 011478!n%@61ti6&2@0,&/d)ﬁd>d@§ such &Nmbddwhekmmd Pehtingtuck,

.mechani soms of viral |nfectjon, 9r ow h

r &ﬂQV@g{q’[IB& compounds for anti-viral activity against HBV are known in the art
(see, e.g., Tennant et al., ILAR Journal 42:89, 2001; Zuckerman, J. Virology
Methods, 17:119, 1987; Aguesse-Germon et. al., Antimicrobial Agents and
Chemotherapy 42:369, 1998). Furthermore, as a person having ordinary skill in
the art would understand, these in vitro and in vivo assays can be used to
determine the therapeutic value of a candidate compound and what dosage
parameters would be most useful in treating a subject in need thereof for a viral

infection, preferably the subject is a mammal, and most preferably is human.
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preferably for HBV. By way of background and not

w shing to be bound by theory, HBV replication is
wanosmai478n that this virus has a partially si RQT&A2003/001121

stranded circular DNA (all of the m nus DNA strand and

part of the plus strand), 5 but replicates by way of

an RNA internediate (typically, singl e-stranded viral

DNA is conyerted to doubl e tr nddDNA,. seryves

25 the t omiPaIBvEGIN SpdPIenls enemapseutiafomBSsARS et

t Bshidihohe S HhsreScdnhsoun@klusel *ﬂ@ tr@hﬂé‘ﬁpr%tléﬂ@w@ﬂ/?nfebmn (e.g.,
transported to the cell nucleus, plus strand RNA is

t HBN)t Thaduvantied fenthan relaées onmethods femiseatingorprepeIttingviral
[

s schEas S HRpTRerilo (2 $HIEH & LRRRREITPhAAFodde Botound or
5 Odl@r;]\mgeé %eﬁe"rgd‘ ofel}fn‘edme“mmh oit Aenikiuveeof soch poropoutels at a dose

nmet hod of i dent g anti -viral unds, .

cBWiFieRt ta dreab At a@?rﬁga wrg| gfectiony ps Pﬁ%&eggreﬁ'?h The 7-deaza-

VDLARIeMsidd SontiirtisakRd 7'd@ﬁ@e?tﬂre5?' EHEFESOS bl ecdeRianO W d such

or derivative thereof of invention for atime

sncpmp@mmt areoplieferably toav cpfaa ph@rmaC@amad)ﬁomﬁatlon when used in

PRS0 ReResapdiapis, compound that inhibi ts

vira cat n anot her enbodi nent, there is
10 provi ded a Inepiredetraf erdlamlmkyltsng)fctﬁel snvamtipeC tieel Dileaza-D-

nBuEoRiR CamBpwRdsRl G vBNas e IRoL e Sba Pl ARy to treat
Wok Br@eﬁﬁ@qm%@‘irﬁ‘egtrdﬁeiﬂzé sbbfeet| erkalty aTB@biBEt 8'a mammal,
derivative thereof the invention for a tine

sevén @ce*mpreferabiwamhumﬁnr alin rCé'Eﬁrl preferd epgdiments, the viral
YN e t r . ,

IR SuBEld 3180, S0 B ldbeRobd (e vses.  Ceriain
15 asempbmmbf the t%tﬁMvehmmdlmblmdloglthel compoumd rob dhed structure (1),

ig C h\MaS c? \?ﬁﬂ:’a giﬂk%h%“[‘rg%q%%gegl WPP?”'S@ dﬁlnﬁ;@r%\li@%“)é@gal%ble in

kBﬁ@“eh\Bo&hﬁen@r tihe (iBG&htioR- BomprisedantpHimateutichlL ABmposition
Jour nal 42: 2001; Zuckerman, J. Virol ogy 25

Meompdsing @77 q!qagza RaRrEleoageaiainabeorppoud asgescribed herein (or

é'étét{?rlﬁégé{h%H AQ&R/ESde?iUgﬂveQng%%tf g?é;é?a;/*%sﬁggﬁ?caﬂiggg%ﬁ%able

ernore erson havr ng
20 ak:brrlw,uledcmiedm@t am@bntt hd%mferalbly,l ttheo phradmiacewticab composition

assa s can et erm,n he t herape | u

Qs 2 & CUIAIo GREPEHES WHE BOSaBEIC R, bt er e tem
m%ﬁnﬁ@etﬂ%ﬁly Uﬁt?cfv@' deRvathveat jeférsatd Udtye onipgduR@ethat, upon
thereof for a viral 30 infection, preferably the

s @gmistrationgtons sreiect @n@ﬁ&fbﬁ'ler?ﬁfeﬁ&%pﬂﬁ plsprievigting. directly or
indirectly (e.g., a pro-drug) the compounds of the instant invention.

25 As set forth herein, the active compound may be included in a
pharmaceutically acceptable carrier or diluent for administration to a subject in
need thereof in an amount effective to treat or prevent an HBV infection. A
preferred dose of the active compound for all of the above-mentioned
indications is in a range from about 0.01 mg/kg to about 300 mg/kg per day;

30 preferably about 0.1 mg/kg to about 100 mg/kg per day, more preferably about
0.5 mg/kg to about 25 mg/kg body weight of the recipient per day. A typical
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19 WD 2004/ 011478 PCT/ CA2003/ 001121 The invention

al so relates to pharmaceutical conpositions that
woanmi4aimene or nore conpounds used to treat oPCPICAZ@N31001121

a viral infection (e.g., HBV). The invention further

relates to nethods for treating or preventing viral

infections by admnistering to a subject a

PR R SRS oA R TSB! e

derpstivs Wobage ediget 6F the nﬂéc@m%w%n‘ac@p‘vamalderlvatlves can be
i nfection, as describe erein. The 7-

D:am&ateégaéed €88 U\f%@teﬂﬁéh%le%rpvhﬁ?me%U%@at&?e"VGFed If the
COGKERL o ?Elbﬁ’f‘%@gv mp.@gg‘fd &@ﬁ&tﬂéeé&%égldénpﬁé tesf%at%d as

phar maceut | ca t1oh en used 1n- the nmeth
5 oébd»lea;smgetkerenglmlv@rthe detivaide] or py ether medne rimwnrt@ﬁtpserson
the invent t he, 7-deaza-D- nucl eosi de conpounds

o'?a‘ﬂré(?? 18" §0§@ﬁ)%@? described herein are used to

treat or [HRYeiHtheds/iofathel MveatibrPncdniprizes dbrddiétration to a
preferably the subject is a manmal even nore

pw%ib(wef&rahmdwmqm BiffRsingpireme Ar ¥@typfd fQrmys: of cancer,
tgﬁhr‘t‘dsr ahd df Reli So %H@ob@n@/ irPivhigh AESAM-10 (an aoronym

gle-stran viruse tarn 15 conpounds of
10 tfw 'Imdtsanegnlm\aadt metalioprateinaseidl O) helayo mpetitiehl oblet hdn one

oPRen L e 5 BOTHaf Py iR dical PRCHE KRG to tne

eMeAiidEM ant AfoliitveuHidiont t@omwwa@ah@ dohaition s Uihieredt. The
conposition conprisin deaza- D- nucl eosi de

AR QIe: T bSO e 6 T HAY B PBY AUGGRE Uit dosage form,
BE‘%{J@@?UM %Ha}hl ok P ag iy gﬁd Y& abB&r 6850 nRN%Gnd preferably

uti ca cept a carrier, excilplent or
15 diabmﬁns m@rtefahoabISij mgeofpalratwaaogltﬁtdlecfmpecmﬂﬁoms’@gen In one

CPIENSE rithdiient, Al AricATTRATBr DBl JaPedho ot oo mo,

r BfetE@blyOaliily 10%2%@50@‘&250 mgpand n&ﬂmprefstab@t hledut 28 rag to
subj ect_in need ereof , i s capable of provi

dﬁb@@taﬁp 8¢ is adainjsieref jo psupect tg tﬁﬁ%oaw@g?ntﬁﬂgr ral infection.
conpounds Ofpd Behiye 5 |ehtn¥ﬁ6md He: agﬁ rﬁstel%%t tdf Qfsﬁlgve peak

herein, the active c may be 1 ncluded in
20 ppmsnmcemnqeouaﬁqnsamfdbptaabwecerapwrd obabailt |0.Hit ul’ﬁflotp about 30

G0 o il 8o EUEARPl s AL T B Bheypo. o

Aexample, by intravenous injection of a composition or formulation of a 7-deaza-

D-nucleoside compound or derivative thereof of the invention, optionally in

saline or other agqueous medium. In another embodiment, a 7-deaza-D-

25 nucleoside compound or derivative thereof of the invention or composition
thereof is administered as a bolus.

The concentration of active compound in a pharmaceutical
composition of the instant invention will depend on absorption, distribution,
inactivation, and excretion rates of the drug, as well as other factors known to

30 those of skill in the art. It is to be understood that dosage values will also vary

with the severity of the condition to be alleviated. It is to be further understood
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preferred dose of the active conpound for all of the
above-nentioned indications is in a range from about

wO0.20is/0m¥78g t o about 300 ng/ kg per day; 30 prePeraialgo3/ooi121
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about 0.1 ng/kg to about 100 ny/ kg per day, nore
preferably about 0.5 ng/kg to about 25 ng/ kg body

wei ght of the recipient per day. A typical 20 WO

2004/ 011478 PCT/ CA2003/ 001121  topical. dosage w |l
riBAg frraynpaiieer SR Cls FPREIACOP LR T PRD Oe'gr g giusted
ThRr tifld febidify HPHRISHIVIBDATRE driten® PASTEBGSHE! jRRIrent of the

acceptabl e derivatives can be calcul ated based on the
vsirgdn adrministeringaeresupendsips thedadroinisératien pl/decgmpositions and

derj yativ i bi V] i i tsel i

ERLIR' doifeRon lefgBe et ol el A drentdy S hhd ¥Fs not

tr]ihténded ity gmiitvtﬁe s@Epéi)lxbr ptahm'ﬁe WMCI$Wh cdsmp@siﬁm'? siﬁlﬂe active
aving ordinary skill ip the art. t, t

AONATE 8 A LGN BIEFAC b DR |45, mA B8 SHiASaTo a hilber of

g ghsn‘e@ BBy to B Bdhinftd b8 bt 08ryfgaRtepv a6l thhy, of forms

cancer, arthritis, and diseases rel at ed to
angi ogenesiQsali pomhpgitionsDailk gen¢rally dugléds mnlimeriodiluegt or an

di sintegrin || iy el y, :

CLAbRL G, B, BT SRSAE RS IR Brrprggo o
phdlei®ceFor Cie puiasei bf asrapcherageniy tarintihistrationy ethiei @ictive
in an anpunt sufficient to alleviate the co%dei %oirnqnof?efzblets

i RrEPQd. camve INCORRoRRIRE BMEXSPICR B USRE Y
Iaﬂg%ﬂu@és to‘ﬂ%ﬂ)shl&s?‘nph%%éé’éﬂti%aw 'cbrr@ﬁﬁ@@ebipeih@'\ agents ar(])d/or

i ng e containing from'about ng to about 300
ngdjueand matefialsatsnybd nclidne as paf efothgbepmp@i®nnyTae tablets,

oAb eSSBS A8 g i AP ST D fB% SREERGEEgents
g5 corppedrfisadfl &/ sitiuhallleny bimicalzaut ad5ficrarystaiitheroelilose,
preferably about 25 t o, . about

; 250 IS . ,
alWTIHI0REPRIA A PolAtEn B GXEIPISHT SHEMES Siarth 8 kgtosg: 9 cjsgersing
' gé‘l&ﬁt Lk ad NgRRL b, IPHBRESE eBE cdRPWtdtcea Ilubricant such as
adm ni stered to achi eve peak 20 plasma concentrations
ofnaghesiuit $tearato op Sigrarest aadiisant sudoas selleidalaiingn doxide; a
p nd. pr.ef : . u ]

o SBAGBFEB0L 00 58 ol s Bt Mo o
i ﬁia@;!iérhmﬁ, ety salioylase, tor@nanye flavanugatWisen tife dosage unit form
7- deaza- D nucl eosj der.i [
ofs @Wép%qq,eiﬁlcpgrp’oﬁﬁjﬁ iié%&%&@ﬂﬂﬁ%meﬁg!l c\nllﬁtweva%ow ?{I[?e?fa liquid
carrier such as a fatty oil. In addition, dosage unit forms can contain various
other materials which modify the physical form of the dosage unit, for example,
coatings of sugar, shellac, or enteric agents. See generally "Remington's
Pharmaceutical Sciences," Mack Publishing Co., Easton, PA.
The active compound or pharmaceutically acceptable salt or
derivative thereof can be administered as a component of an elixir, suspension,
syrup, wafer, chewing gum or the like. A syrup may contain, in addition to the

active compounds, sucrose as a sweetening agent and certain preservatives,

30 dyes and colorings and flavors.
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saline or other aqueous nmedium In another enbodi nent,
a 7-deaza-D 25 nucl eosi de conpound or derivative

wohew@maf478f t he i nvention or conposition thereof/da2003/001121
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adm ni stered as a bolus. The concentration of active
conmpound in a pharmaceutical conposition of the

instant invention wll depend on absor pti on,
di stributi nactivation . e
the drug.  ave.ehfifadalflar ComBid Hicks st “Pugigen wi

Opresdehbly indludenst 1aaét.onktof IaSpHaﬂ”nbeeuﬂlﬁdW acto@pﬂabidﬁ‘&thlcle camer
dosage values will also var Wth the se

CORELT Or PYOREN] MaAcRiten 1o (o1 o MRSt frdang-Donuciesside
URGRESERC br %i%rlvg?iv%OQﬁér%flﬁs T ﬁ@%@gg’/agglje?pjﬂonélﬂﬁt other

for any partl cular su Ject SpECI osage regl nens
sh@np@hetrés adrj\ mmpsntppebf therrmvapfum matha\@ tah\éarlety of active

DA peed Ao b oot ol SSR00Rod HISTBhy S, o

sup |S|n e adm ni strat

ok &dvkte@loﬁpmd)t(broﬁﬁsre @ndeaztali[a-hublbesmemmﬁpcmﬁsoor derivatives
ranges set forth herein are exe Iaréonl a&e?ﬁare

no
5 1oFR kN 96 R c8CKAIAl i CECBYE GroeRrADLT gmpolinds or
g@h%%§ MRS Wikt Bre bR ?ncﬁ‘@tahmﬁotld %’El%bﬁlﬂtanmla%natory, or

m ni stered at once, or my di'vided into a nunb
obthes reatitvinal dospeund %mmmwt@a&y @GC%ntabzlarqarm@js suitable for

U 5 B PR B, B g

%Mﬁ@mgeékgérﬂﬁétiol\ﬁéng@ aumect@apwb@semtmraocpaamg agérg, an
10 tablets. For the purpose of oraI rape
adfiuvart; aag ithghlike, jped fophiratiops sy g?gr[p@ceutlcally acceptable

It ggl‘i’l’é%ofcﬁ‘ttﬁgr P’bﬁf‘b BXE I=Pd Wé‘ilskn%% |H5tﬁg pHérﬁQé‘eJt@éI”br@f and as

lets or capsul es. Pharmaceuti cal
cdaprat’qeldl kerbinnalid g‘oagmmsle én Reoringtanlp Mmamt@al &riences,

c uded. a r h ONRA

AR ELORKIE B 345 bt S BSAAL 1Sz, m oRe
cmtnab@ola@y Fdod 'Dru§,0bhe@vesgnéticgERsibientss CRG Ress LLC (S.C.
caonpounds of a simlar nature: a binder such as

mEYRpKiset 19970 cel | ul ose, gum tragacanth or

gel atin; angQygaf &M s%@ﬁéhs"i’o%ssﬁﬁﬁahf&* PREMERE, iRradermal,
di spersing agent such as alginic acid, Pri rmgel or

c@uhc@ar:mus, on topieali applicationctanaincludaghe ollawing eamapeents: a
ge)?ﬁe éﬂeﬁ?sg %{N%?e%or% dég@?\za%lﬁi ;sgdngE)L rﬁ)ééed &o %npolyethylene
S@W@b&[ ighjcedin, @rcfpy&m@r blygolage bthes usintragic solvents; anti-bacterial
agents such as benzyl alcohol or methyl parabens; antioxidants such as
ascorbic acid or sodium Dbisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates, citrates or
phosphates and agents for the adjustment of tonicity such as sodium chloride
or dextrose. The parental preparation can be enclosed in ampoules,
disposable syringes or multiple dose vials made of glass or plastic. If
administered intravenously, preferred carriers are physiological saline or
phosphate buffered saline (PBS) or an adjuvant. Exemplary adjuvants are

alum (aluminum hydroxide, REHYDRAGEL®), aluminum phosphate, virosomes,
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20 pepperm nt, nmethyl salicylate, or orange flavoring.
When the dosage unit form is a capsule, it can

woanidaim78i n addition to material of the aboveprcyma2om/001121
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liquid carrier such as a fatty oil. In addition,
dosage unit fornms can contain various other materials
whi ch nodify the physical formof the dosage unit, for

f
YRt B IS 0B L TCh PS8 b et and
SeatheatulsSiondtive Ridhlvaal, BacH s nafsst @sionP(seebey. A0S Patent
conpound or ﬂhar maceutical |y accept able salt or

dBlpi vat 1 6637 hedkbf subsrciga &HIH\HP%‘% se® £9a Hormpsasnt No.
OfS 94 ﬁb?x'arnd FHSRRAS| MpleeY 2R ifkd le e Chejy I?s(ihegEB‘E%ferred

the | A syrup may contaln I'n Ition to
aembwdmt&mmmmrmacsumswnassmrwfetbemengoragseﬂerlland

certain preservative 0, dyes col orings. and

ravors. " 23M B BEoBAdms opith edbB SR LE] 2ré ffppared wih
pbarn@es:mut Wil Bprotsviaes corheouref agmstlra@a zyntmmanma ftdn® the body,
w Il preferably include at |east one of

pRdFa@Eut 7 cAIYolrt eptladie RRUatien, ce!\'?‘}“t“i!'PQ implants ~ and
gHAH%Bﬁca & HQU\%W syét@m@d%lbﬂ@é}aﬂgolenﬁloemeﬁ‘fer A (g)olymers

eaza- nucl eosl npoun der vat Ive
otan be usedesiwdhoas athgleneptnybdaattale, potyashydidesnpapgindic acid,

A cC osition of the i ti0 y a. var of

A OB b B, e ot 8 MG ol Bl or suor
Cﬂffﬁﬁllmlén§fw1ﬂi€tfe| ygddrest fohbesfskiled in ah€ eekt &bl eRbmplep as is
or nore 7-deaza-D nucl eosi de conpounds or derivatives

t Keewpfin tf@( ad, sQypR 10hithesst Matesals: Canpbe obtained commercially from
7A@%aé Brtieh! (ERT LA CHAIE PHEFHRaQ uftlcQE él'[%é(l%'o}’@%/ld jrer eof

or nore antibiotic, anti
anti-i an aniposamyal solspemmnsrmay alsoi bwpmamweuunaumacceptable

PRALIRCCUL Sl LRSRERLARL a1 f RaBhl RRby 8 hosd Wied

t i ekerdm Jongs@mpld ad Wekeribaty irhyest ,Paaerﬁowemwzzaeﬂ For
humectant, a preservative, a chel ati ng agent, an

a@j’(@mﬁm "Paﬁ‘ém?H@rmvlﬁtéonsaﬁ@yc%tﬂfﬁ%ﬁf? HY gifsplthig, appropriate
ng?cqu Il %s ac%?égrﬂnl h%%gﬁét@?fs ?&aﬁagﬁﬂﬁem isfearoyl
e piarmacedt i ca

usgI knovvn int art, and
1phdeguwtidipiebolines eirachagdyl pbosmmidjdcmlinen alerrcmgesjerOé) in an

g@%&gg@g t%l'&gﬁtl ttjg‘flﬁ?nce%{agﬁ!yat{égd%{/kf% RENRE aBin fhehoRdried lipia
on the surface of the container. An aqueous solution of the active compound or
its monophosphate, diphosphate, and/or triphosphate derivatives are then
introduced into the container. The container is then swirled by hand to free lipid
material from the sides of the container and to disperse lipid aggregates,

thereby forming the liposomal suspension.

All of the U.S. patents, U.S. patent application publications, U.S.
patent applications, foreign patents, foreign patent applications and non-patent
publications referred to in this specification and/or listed in the Application Data

Sheet, are incorporated herein by reference, in their entirety. The invention
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Handbook of Food, Drug, and Cosnetic Excipients, CRC

Press LLC (S.C. Snolinski, ed., 1992). Solutions or
weoeusp@msi7’eans used for parenteral, intradermal, PCE&A2003/001121

subcut aneous, or topical application can include the

foll owi ng conponents: a sterile diluent such as water

for injection, saline solution, fixed oils,

| yet hyl I el [ l.
obleG &t et e ol eidnaBe o arenagh it Busfig, and
apolIPMEZ the RiveAllsH. or methyl parabens; antioxidants
such as ascorbic acid or sodiumbisulfite; chelating

agents such as 25 et hyl enedi am netetraacetic acid;
buffers such as acetates, citrates or phosphates and
agents for the adjustnent of tonicity such as sodi um
chloride or dextrose. The parental preparation can be
encl osed i n ampoul es, disposable syringes or multiple
dose vials nmade of glass or plastic. If admnistered
intravenously, preferred carriers are physiol ogica
saline or 30 phosphate buffered saline (PBS) or an

adj uvant. Exenplary adjuvants are alum (al um num

hydr oxi de, REHYDRAGEL(r)), al um num phosphat e,
virosomes, 23 WD 2004/011478 PCT/ CA2003/001121

i posones with and without Lipid A Detox

(Ri bi/Corixa), M59, or other oil and water enul sions
type adjuvants, such as nanoemnul sions (see, e.g., US.
Patent No. 5,716,637) and subm cron emnul sions (see,
e.g., US Patent No. 5,6961,970), and Freund's

conpl ete and i nconplete. In one preferred 5

enbodi nent, a pharnmaceutical conposition of the
invention is sterile. In certain enbodi nents, the
active conpounds are prepared with carriers that wll
protect the conpound against rapid elimnation from
the body, such as a controlled release formulation,
including inplants and m croencapsul ated delivery
systens. Bi odegradabl e, bi oconpatible polyners 10 can
be used, such as ethylene vinyl acetate,

pol yanhydri des, polyglycolic acid, collagen,

pol yort hoesters, and polylactic acid. Methods for
preparation of such fornmulations wll be apparent to
those skilled in the art. For exanple, as is
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known in the art, sone of these materials can be
obt ai ned commercially from Al za Corporation (CA and

wa@i2bd4gn ds7®har maceuticals (Baltinmore, M.). 15 PCpamaosioo1121
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suspensi ons nmay al so be pharnmaceutically acceptabl e
carriers. These may be prepared accordi ng to nethods
known to those skilled in the art, for exanple, as

described in U S. Patent%@gﬁ, 811. For exanpl e,

| i posonme fornul ati ons ma red by dissol ving
appropriate lipid(s) (such as stearoyl phosphati dyl

et hanol am t 2 0

ar achadoy! qﬁhﬁ@ %Q%r%ﬁtfﬁcﬁe \thﬁg]%laowh@ ero 3“3 have the
| Rso@eny an&aningsnt AhlﬁtabbﬁSe\IlditEimwmaipmjeah@cﬂ,hdvea\itnemg generally

behi nd thlnfllmof dried g n the surface, o
© RBCERIH ZGRANG. AHNASE CUIRIRES| Hoieoh Sh e RGalile g In degrees

c 1d or its nonophosphate, di phosphate, and/or
triphosphate derivatives are then introduced into the
container. The container is then swirled by hand to
free |lipid REIS@teri & frdmethéselfakids of the contai ner

and to dispey e|lpld agg thereby form ng the
| i posonal glgtsosoény on. étﬁ?la%c%gat% S. patents, U. S
pat ent appl TEAti on publ I ciifluomacetld &8id pat ent

applicationg, foreign patent s forei gn patent
appl i cat | on5HEnd non: =pat ef¢trah WBTW%H ons referred to

in this spegibicati on andjgihdnbsted in the Application
Data 30 Sheet, are incorporated herein by reference,

in their enPClety. The i nl.@rii¢ypiphexyicupbodidoile011478

Fol | owi g cXuib es ace |t SAHEATATPILERS: o

not limt, DMF invent on. didfetMDiGH4i04 1478
PCT/ CA2003/ 001121 EXAMPLES In the exanpl es bel ow, the
fol | owi ng aBB#evi ati 6ns h%{x/\édt'?PerRyé?tMﬁﬁ“Ht? meani ngs.

Any abbrevi ghbRfes not= def ingdnhadBokigsi r general Iy
accepted neani ng. Unl ess otherw se stated, all

tenperatures are in degrees 5 Celsius.
General: Unless noted otherwise, reagents, starting material and

solvents were purchased from commercial suppliers (Aldrich, Fluka, Sigma, and
etc.), and used without further purification; reactions were run under nitrogen
atmosphere; reaction mixtures were monitored by thin layer chromatography
(silica TLC), analytical high performance liquid chromatography (anal. HPLC),
or maés spectrometry; Vreaction mixtures were commonly purified by flash
column chromatography on silica gel, or by preparative HPLC using the general
protocol described below; NMR samples were dissolved in deuterated solvent
(CD3;OD, CDCl3, or DMSO-d6), and spectra were acquired with a Varian Gemini
2000 instrument (500 MHz) under standard parameters; and mass
spectrometric identification was performed by an electrospray ionization method
(ES-MS) with a Waters 2690 Alliance System.
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DVMSO = dinmethyl sulfoxide EtOAc = ethyl acetate TFA =
trifluoroacetic acid 10 THE = tetrahydrofuran MOH =

warbianol78 DCC = 1, 3-di cycl ohexyl carbodii m de BbM@A2003/001121
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4- (di met hyl am no) pyri dine DMF = dinethyl formam de 15
DI EA = N, N-diisopropyl et hyl am ne NaOwe = sodi um

nmet hoxi de General : Unl ess noted ot herw se, reagents,
starting material and yere pur chased from
commerci al suppliers (A EW&F uka, Sigma, and 20

et c. preraRATION ©F INFERMBDIATE YIGHIOROBIFIVOROFH-PRRROLO[2, 3-d]
reacti ons were run under nitr ogen at rmspher e, react i on

m xtures were nonitored BYYRMPAE ayer chromat ogr aphy
(silica TLC), analytical high performance |iquid

chromat o0gr aptWolods\d omd‘-"ﬂ-l@yrrold?ﬁ @ﬁﬂspﬁﬂﬁ@tﬁe‘)@w 8.9, 2.60

reacti on m xtures were conrmonl puri filed

cmmnmm@mdtsaalv@@nmﬁﬁynleﬂ%u Gdﬂ‘)aﬂ‘@@l coogd FW 7|§r @ﬂ%ﬁf%fﬁlaﬂé“ng

::%ﬂ]i& g@wgﬂg%l @e sso n%Z gPJp%égeg §{/eer‘rj%f5‘ééb@%? 18%19\%93. The
(WD, w@D@tl&edofor DMB@idéips @tnd 8SPebefoee \weidingad@ei mewbl N-
a5 SRV A TS B i B
| QG 1%ln%fbswal9ne°rﬁfxftlﬁé'm \pé(rnﬂia 18/r86inrtempeAMure overnight,
ionization nmethod (ES-M5) with a Waters 2690 Al liance

Syearehed 28ith\@ 200vadarl 47@ thety eyarsuaedotp1 daynesskAVPg crude

AL T R —————y

4sa1hiammscauﬂnmmrﬁm10pmm cHiofd?, 4e-rdu/20ymu)rthm e emu(eeuﬁlayer

ngg eq}trﬁgtem@z gg? ESpILgI Zg@%cg%nld r][he com'bmedE o‘garﬁ@ layers were

washed with 20 mL water. The organic layer was dried with MgSOy, filtered,

and the solvent was evaporated. The crude was purified on silica-gel (silica-gel
solid deposit in MeOH) with 4% MeOH/CH,CI, to provide the title compound
(0.36 g, 71% vyield); "H NMR (DMSO):5 7.70 (s, 1H); 8.62 (s, 1H); 12.25 (s, NH).

EXAMPLE 2
PREPARATION OF INTERMEDIATE 4-CHLORO-5-FLUORO-7-(2'-DEOXY-3', 5'-DI-O-P-
TOLUOYL-B-D-ERYTHRO-PENTOFURANOSYL) PYRROLO[2, 3-d] PYRIMIDINE

Sodium hydride 95% (0.032 g, 1.25 mmol in acetonitrile) was
added to 4-chloro-5-fluoro-7H-pyrrolo[2,3-d] pyrimidine 3 (0.21 g, 1.22 mmol).
The mixture was stirred for 30 minutes at room temperature and then 2'deoxy-
3', 5'di-O-p-toluoyl-a-D-erythro-pentofuranosyl chloride 4 (0.5 g, 1.28 mmol)
was added over a period of 10 minutes. This mixture was then stirred for 2
hours at 50°C, filtered, and the solvent evaporated. The crude preparation was
purified on silica-gel (silica-gel solid deposit in EtOAc) with a gradient of
EtOAc/hexane (8 to 15%) to provide the title compound (0.322g, 50% vield); 'H
NMR (DMSO): & 2.36 (s, 3H); 2.39 (s, 3H); 2.66-2.8 (m, 1H); 3.05-3.18 (m, 1H);
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4.10 nL nBuLi (1.6 Min hexane) dropw se over a period
of 10 mnutes. The m xture was stirred for 20 m nutes

wanoo483Q70ef ore adding 3.38 mmmol N- f | uor obenzeae/CA2003/001121
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sulfonimde (NFSI) (1.065 g in 6.5 nL dry THF)
dropwi se over a period of 15 m nutes. The m xture was
warnmed to room tenperature overni ght 10 quenched with

o e 5 oy A BAmE RO ETBAR FE ome SC R b P v =

agebalA; f@s%ciHamek @29$&t)ura3w 9| LEi 820 Bi); IO (W, @M, J =

chiori de g then the aqueous | ayer was

ek 2040 e® W(@:h“‘bG’Trﬁ Hzﬁt B8 (2rid1k he conbi ned organic

| ayers were washed with 20 niL vvater The organic

| ayer was dried with MgS™4, filtered, 15 and the

sol vent vvas evapor at ed. ByaAMPUES® was purified on

S|I|ca (silica-gel solid deposit in M vvits14%
NG 5 DO (2 FEM B P GHEBRITOCORNESY) 71

%yleld) 1H NNR(DI}%% 8.62 (s, 1

H; 12.25 (s, ?}EDL[Z:JQRF;X%R\JIF%O\IOZ

| NTERVEDI ATE 4- CHLO?OS FLUORO- 7- ( 2' - DEOXY- 3'

5 -Di - O P- 46hipe-Brivorg-2(2-derxy-3RE - BrrpriuRiNEs arythro-

P I | ' 9

QFW&)S ﬁ pS/hog %té(\)/& ﬁi\ldlﬁg% @ &%,g%b%grr%dﬁ $8s 8R%olved

4irctd mLodrﬁ-I\ﬂé(Dlldnmaélelaleyjrtum oT Be Brixilirepyas natdrated @ith @nﬁﬂonia

gga% gﬁﬁ;&;;{g)eﬂwgp-rhetegna{ %fl %@"IQW% d@obé)jrgg éo%en c\)Nans1 evaporated

5 b@fo‘r@“[ﬁe t&ua@sdre@r&&f Wialgr @arﬂﬁme@f uém&ﬁyém@hla@al wgteft (30
) 25 was added over a@grlo

nfmui%mL)Tﬁ he phil off i agreousHaverswas pdigistedrtor wﬁblﬁNsHQd and
S%n %gltvglag%re\&gss QO%J&Q@%%# rS'Hurlﬁ(Yé”tBﬂrcﬂf & % % ESIanL\glﬁﬁ water

prepar on'silica-
st prbvitieptbeititiei confpolAd X0.8i19 Img 7g,|°/agheh1)t FHNMR (DMSO ). & 2.08-

E%Q@zéygeﬁ%@%ﬁ%ﬂﬁy i/?:l) %ﬂ)&%?%\é@) mé 425%@%@ "%;Ebn? 99 (t

2480 S5 5 BHY); 2250, 2418 [ 813,91 Hz} 59 t3H18J =(='6841HE9 6.96 (
27 WO 2004/ 011478 PCT/'CA2003/ 001121 4. 45-4.65 (m

3MH2)57.8846. B8 f7il.9D Hp); 88418 (H), 1 H J = 7.31 Hz);
7.29 (d, 2HJ=829Hz)736(d 2HJ = 8.29 Hz);
7.83 (d, 2H. J = 8.29 Hz); 8.29 Hz);
8.01 (d, 1 fr'i{omJ the fprggpnpg)lt w@ l@ﬁ;apgrecpt% that although specific

embodiments of the invention have been described herein for purposes of
illustration, various modifications may be made without deviating.from the spirit
and scope of the invention. Accordingly, the invention is not limited except as

by the appended claims.
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EXAMPLE 3 5
4- AM NO- 5- FLUORO- 7- ( 2' - DEOXY- ( 3- D- ERYTHRO- PENTOFURANGCS

woRd4/0PVRROL] 2, 3-d] PYRI M DI NE PCT/CA2003/001121

5

10

15

4- Chl oro-5-fluoro-7-(2' -deoxy-3'", 5 -d i-0Op-tol

uoyl - (3-D-erythro pentofuranosyl) pyrrolo[2, 3-d]
pyrimdine 5 (0.05 g, 0.095 mmol ) was dissolved in 15
nm. dry MeOH in a seal ed tUBEAII\/Té‘e m xture was

saturated with ammonia 10 gas at OC and then heated

at 126C for 15 hours. Sol vent was evaporated before

t he crude prepaiat antivival scquagaungdi and phbenagssticaltynagceptable

ter (30 n/15 n) The pH.of th |
asfper cicese GARobi i RGT hen the veter vas

evaporated before purification op a C 18 golum w th
water to provide the title conpognd (0.019 ng, 74%
yield); 1H NWVR (DvsO: 8 2.08 15 X.18 (mJ 1H);

2.27-2.43 (m 11-1): 3.40-3.58 ( 42244.35 (m
| H; 499 (t, 1H J=58"H N (d, 1/H J =
3.91 Hz); 6.52 (t, 1 H J 23681 6.96 (5, NH2):

7.30 (d, 1 J =1.95 Hz); 8.04
f or egoi ng itlhﬁllkkp appr eci at ed
speci fic enbodi mrents~of the inv
descri bed herein for purfoses
various nodifications be
fromthe spirit and sco
Accordingly, the inventi ot limted except as

by the appended clains. g8 WOR004/011478

PCT/ CA2003/ 001121 CLAIMS 1. An anti-viral conmpound
and pharmaceutically acceptable salts thereof,
according t¥W¥BMuctural formula (1): R R t Y R3 HO

N Y/ RA 1 Rlis hydrogen, Ci-Cs alkyl, Cl, OH, Ci-Cy alkoxy, NH,, or NHZR®;
each of R?> and R® are independently hydrogen, C;-Cs alkyl,

P ') t he
hat, althoughRs
nti on have been

20 illustration,
e w thout deviating
e i nvention.

methyl, C,-Cs alkenyl, C,-Cq alkynyl, Cl, I, Br, F, heterocyclyl, or R* and R’
together with the carbons to which they are attached form a 5-membered ring;

R* is hydrogen, OH, C;-Cg alkyl, C;-Cs alkenyl, C,-C, alkoxy, NH,,
NHZRS or N(R%); |

each R® is independently C;-C; alkyl, Cs-Cs cycloalkyl, or aryl;

each of R’, R7, R® and R’ are independently hydrogen, OH, Ci-Cs
alkyl, NH,, NHZR?, F, Cl, or Br, or R%, R’, R® and R’ form an epoxide or a
double bond,; ‘

each of Y and Y' are independently N or CH; and

Zis CO, C(O)NH or SO..

2. The compound according to claim 1 wherein R' is NH,; R?

is a halogen or C4-C; alkyl; and R® and R* are hydrogen.

29



90 s R3R/ wherein: 5 Rl is hydrogen, Cl-C6 al kyl,
ad, OH Cl1-C44 al koxy, NH2, or NHZR5; each of R2 and

we2ow@roe1478dependent | y hydrogen, Cl1-C6 al kyl, RrerioaR003/001121

10

15

20

C2-C6 al kenyl, C2-C6 al kynyl, d, I, Br, F,
heterocyclyl, or R2 and R3 together with the carbons
to which they are attached forma 5-nenbered ring; R4

i s hydrogeng OH, = = -4 . R2
A koxy, Re2> 10" R ATl dneh AR et s N R
i islbpdrndemot g hatbges; R ik hal@erGs @yl aliylkghd Rbis lardydgen.
each of R6, R7, R8 and R9 are independently hydrogen,

OH, Cl-C6 alkyl, NH2, NHZR5, F, d, or Br, or R6, R7,

R8 and R9 form arheepompdend acordihguidl Elalp@ndivhéfeire®&his NH,;
of Y and are independently Nor CH and Zis CO_,
ceackuf & abR’ 2ire isepersigstsiy tydiraesr ¢ d §alogery anchR] is C+-Cq
ﬁin Rl is NH2; R2 is a halogen or Cl-C4 al kyl;

and 'R3 and R4 are hydrogen. 29 WD 2004/011478

PCT/ CA2003/ 001121 3. The conpound according to claim

1 wherein s NH2; R2 is, hydrogen or.a, hal ogen, | 52
is a hal ogeR%' or @ﬁ%ﬂn%ﬁ)w gé/cgﬁcgrg%ﬁ) Flg'nﬁ))d’ﬁbeég'ﬂ.rh4'§%l—|2’ R
ThdcRIMpsyetckranigo sl Berbba atbiisthdy \whe bethehddltd forMH2 pentene
each of R2 and R3 are independently hydrogen or a
hdinggand Rajhydrogen.c1-c4 5 al kyl. 5. The conpound
according to claim1 wherein RL is NH2; R2 and R3
together with the carbon atons they are attached to
forma penténe Thienggonspmlin®4 acsordingr dgenlaing. 1 Thuaerein R' is

BRBHRR BrEars Ik Rt S A e dadehestsply hycrogen or a
| negguendand RY ididiregsan or a

7. The compound according to claim 1 wherein R' is NH2;
each of R? and R® are independently hydrogen or a halogen; and R* is NHZRS;

wherein Z and R°® are as defined in claim 1.

8.  The compound according to claim 1 wherein R%, R7, R® and

R® are hydrogen.

9.  The compound according to claim 1 wherein R®, R® and R®

are hydrogen; and R’ is OH.

10.  The compound according to claim 1 wherein R® and R® are
hydrogen; R’ is C4-C, alkyl; and R® is OH.

11.  The compound according to claim 1 wherein R® and R® are
hydrogen; R” is NHZR®; and R® is OH; wherein Z and R® are as defined in claim
1.
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hal ogen; and R4 is hydrogen. 7. The conpound accordi ng
toclaiml wherein RL is NH2; each of R2 and R3 are

wondapendent | y hydrogen or a hal ogen; and R4 i BCRdARGN3/001121

10

15

wherein Z and R5 are as defined in claiml1l. 15 8. The
compound according to claim1 wherein R6, R7, R8 and
RO are hydrogen 9. The conpound according to claim1l

wher ei n : ' 9

The con‘pou18 acjng8%&0%88{9%%'1%8?%@?ﬂﬂn%bgln%dl& are

aRgiro@éh; M/ ds gand RR% OB, C1- C4 al kyl; and R8 is OR 11.

The conpound according to claim| wherein R6 and RO

are hydrogen; R7 is NHZR5; and R8 is OH, wherein Z

and R5 are as d?ﬁé%ﬂd&n@'ﬁc@dlrﬂ t@@laWﬁ%ér‘éHWﬂg C4-Cy

PCT/ CA2003/ 001121 12." The conpoun according to claim

1alpleREand RS ase Hydroger; Gﬁndf&dlﬁ@'én R7 is F;, and R8 is

OR 13. The compound according to claim1 wherein R6 is

-4 alkyl, R7 and R9 are hydrogen; and R8 is OR 5

14 The conm@oundhaceoniongd t accdrdingn toweskiirei M1 sahekein said
npound has structure (I1): FNH2Z N NN HO ~IlI~ O

d“Prﬁ!BOU’)Q rﬂﬂ%\?"ﬁﬁé‘érﬁt(ﬁj)c composition co r| sing a

conmpound according to any one pf cl ai f21 to 14 and a

pharmaceutically acceptable

*HO

(I

15. A pharmaceutical composition comprising a compound
according to any one of claims 1 to 14 and a pharmaceutically acceptable

carrier, excipient or diluent.

16. A method of treating or preventing a viral infection,
comprising administering to a subject in need thereof an anti-viral compound
according to any one of claims 1 to 14 in an amount effective to treat or prevent

a viral infection.

17.  The method of claim 16 in which said anti-viral compound

is administered orally.

18.  The method of claim 16 wherein said anti-viral compound
is administered systemically.
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carrier, excipient or diluent. 10 16. A nethod of
treating or preventing a viral infection, conprising

weadmsuisi7eri ng to a subject in need thereof anpPCT/CA2003/001121

10

15

anti-viral compound according to any one of clains 1
to 14 in an anount effective to treat or prevent a
viral infection. 17. The nmethod of claim 16 in which

said anti - \ﬁﬁr al gﬁ@ﬁewaféaﬁgr e\ﬁﬂ&?em %élg(lﬁ‘gl |%eﬂ|4ryls

18. The net n-sal ant

cexuzed y hebatitadBivius (1B systemically. 31 WO
2004/ 011478 PCT/ CA2003/001121 19. The nethod of claim
16 wherein said viral infection is caused by hepatitis

B virus (HBY). 20neodet ﬂ@é’tlr@fortdré\ﬂatrihﬁ? a0firaPinftEbh Ng
a viral infection, conprisin dm ni stering to a

scetsing adrnmiemngetoaﬁutmqtdmp@@q theeaef ac,f@mnﬂsﬁlgn agcerging
{o %’Trzr}r\lﬁff t\ge%na%ne@%egﬁvef ﬁctFéaY gr ér%v%ﬁtef‘{nré? tnf%%tﬁ)\ﬁgm a
descri bed in any one of clalns 1-15 for use in

nmedi cal therapy. 22. Use of a conpound or
accordi ng t4- anf‘ gorapHnd ey ngQngq% &n gﬁ?@'ggg i'any Gne of

naamﬁ@ﬂwfsr&ge if nfléﬁlEﬂn"tl?éréW or medi canent for
treating a 10 viral infection. 23. The use of claim

22 wherein the viral infection is caused by a

single-str [ : j
wherein the'si nms]:;ér(g)n eéj%él%-ggﬁ] Bﬁﬁonﬁ%c@g@[h@fﬁ%&& one of
claims 1-15 in the manufacture of a formulation or medicament for treating a

viral infection.

23.  The use of claim 22 wherein the viral infection is caused by

a single-stranded DNA virus.

24.  The use of claim 22 wherein the single stranded DNA virus
is HBV.
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