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serious conplications, such as cirrhosis and

BAOKNER@geD IO BHE darENnofa (HCC) . Nucl eosi de and
nucl eoti de anal ogs have | ong been studi ed as potenti al

FicbsN, (n@énh ﬁonpounds For exanple, a nunber of
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pr esent e us_re@brasmmmon vielasds ggmh[@ tc'b raé ugkangertl M
ddC
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strated _anti-viral it
nuﬂ%%&cj%gt gg@{“’mgﬂ@f %‘ MRS W'?El@%@’ ?@'"‘@aﬁgd@aza‘ L%Qevanker
nugeaosidgh and defidativesChenavf. 27: 1389, 1984). Certain 7 25 and

9- deazaguani ne C-nucl eosi des exhibit the ability to
DefdRliGCsf HEIR684 agai nst | ethal challenge of Semiki Forest

Virus (Grgrs et al., J. Med. Chem 33:2750, 1990). Yet

ot her s Y& énfB@ions esushiasdtiatzcaupethbin buweu hapatis B siem, e. g.
(HB’Q@I Qﬂeeb Ieg\ﬁ@g ca@gcbf%értdté%ge én@@éﬂ%mgr&lss%%@nor&%ggo&f or a

review); Lin et
complications, such as crrrhosns and hepatocellular carcinoma (HCC).

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

For example, a number of D-nuclecside analogs have been
investigated and are presently used as anti-viral agents, including HIV reverse
transcriptase inhibitors (such as AZT, ddi, 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 ef. al. J. Med. Chem. 27:1389, 1984). Certain 7-
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 af., .
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SUMVARY OF THE | present 1 nvention general Y"
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use in treating or preventing, for exanple, viral

i nfections suchi™®s. a Repsbexsis e ifleptifying aﬁéﬁ&‘tﬁ'@ﬂ'@ Bitipinelggents

( HBV) havmgl_qﬁ\wdvs&garwty éﬁ@re%h@%etgklcﬂtﬂ‘éﬁ&‘ﬁb A8k dALY bﬁ’n@ﬁ

deaza nucl eosi des and ues derivatl ves

t her emndeﬁlaahlen@d%féeqﬁfécﬂﬁ@@p?utms@f thetipasimeraf HERM. | Tetpyesent

293k NShydidh meBtsQeh ASRRE bind fulRer AYGAL &ner%@ted%%ama es.
anti-viral conpounds according to structure (1): % WO

21) (14/ 011478 PCT/ CA2003/ 001121
SUMMARY OF THE INVENTION

The present invention generally provides nucleocside derivatives,
in particular, 7-deaza D-nucieosides, 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 derivatives thereof, having unexpectedly
high inhibitory activity against HBV. ' |

In one aspect, the invention provides anti-viral compounds
according to structure (i):

25



R3 (1) R7 R4 and pharmaceutically acceptable salts
thereof wherein R is hydrogen, Cl-C6 al kyl,

wo 20§21 Hs al koxy, NH2, or NHZR5; each of mm%’”ﬁ%gl
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I ndependent |y hydrogen, Cl1-C6 al kyl,

al kenyl, C2-C6 al kynyl, d, I, Br, F, heterocyclyl or
R2 and RB t oget her mﬁth the carbons to which they 5 are
attached forma 5-nenbered ring; R4 is hydrogen, OH,
Cl-C6 al kyl, Cl1-C6 al kenyk, Cl-C4Ral koxy, NH2, NHZR5 or
N(R5) 2; each R5 is independently CL-C6 alkyl, C5-C5
cycl oal kyl, or aryl; each o R6 and RO are

i ndependently hydrogen, C6 arkyl, NH2, NHZR5, F,

c, or Br, or R6, R7Rs form |an epoxide or a
e i endently N or CH;
ertarn, enbodi nent s,

doubl e bond; each of Y and\Y
and 10 ®is GO C(OQNH or .
any of the aforenentioned /conpounds wherein Rl is NH2,
R2 is a hal ogen kyl, and R3 and R4 are
hydrogen; or R i i s hydrogen or a hal ogen; R3
is a hal ogen or kyl, and R4 is hydrogen; or R
is NI-12, each of R3 are independently hydrogen
or a hal ogen; and isrRel-CA4 alkyl; or RLis NH2, R2 15
and R3 together with the carbon atons they are attached
to form g 4 r R’ |s
nydr oge ﬁﬂorpﬁ{céﬂwﬁl_ﬁ&utifiig acc@&%ﬁlg ?é%z%gé’é@%ﬁbrelﬂ R

hydagemp dnderaltys Hy@in ogehs koxy, Nub.@ngmcmf R8 amyaF ogen;

C f e
aré)fndg‘)ﬂeddénwlzydr g%ﬁ B1 @ Rﬁd %‘1)}?332 %{3?&%@ EHN]D%' ot her

y rogen or a n Stl
CldnBodi ﬁ@tﬂr@,cyclahyra ancha Kfoethemmith itheneatbgsnp odmcstheher ei n

areQQttac%Qd Rdrm B% rﬁél#be?gd LARG ¢ FEW, 10680en Q841 RS, Cﬁ%’?ngbn are

drogen, and OH; R7 is
alk@lylc@ -8k RIKPXY, é‘iﬂi NﬁZRs ooN(der ereh Bids mgemermryscm 2004/ 0

alk}l b4 7&;0!’91{/10829%/ é%a@ﬂ:]o?hsh)édrﬁ% %ﬁnd’\'ﬁgﬁﬁémr?”d RS
are dro
hydrogen 'OH, C4-Cs alkyl, NH;, NHZR F Cl, or Br or R6 R7 R® and R® form

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

Zis CO, C{O)NH or SQ;. In certain embodiments, any of the aforementioned
compounds wherein R is NH,, R? is a halogen or C,-C; alkyl, and R® and R*
are hydrogen; or R' is NH,, R? is hydrogen or a halogen; R® is a halogen or
Ci-C, alkyl, and R* is hydrogen; or R' is NH,, each of R? and R® are
independently hydrogen or a halogen; and R* is C4-C4 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 ha[ogén; and R is -NHZRS.
In still other embodiments, any of the aforementioned compounds wherein RS,
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 C.-C; alkyl, and R® is OH; or R® and R® are



R8 is ORor R6 is Cl-C4 alkyl, R7 and RO are hydrogen,

and R8 is OR In another enbodi nent, the conpound has
strugtuneoi{476) : OH I n anot her aspect, the i nvenbéwpoA2003/001121
provi des a pharmaceutical 5 conposition conprising any

of the aforenentioned conpounds and a pharnmaceutically
acceptable carrier, excipient or diluent. In other

enbodi ©; . ; .
2d uvﬁ%éﬁcﬁmggﬁ%ﬁ“ o o B ftfodt &' is £, and

con‘poﬁt'FdﬁHf‘B{rR is Cebmtivh ¥ @chBY agnbydipganolsndIR® is OH. In
agent $nofdESnBSHiRBR:, Pk cHPrESurﬂfﬂdsbétr%Mé gignti fungal ,
anti-inflammtory, and ot 10 anti-vifal. In still

anot her aspect, the invention provides a nmethod of
treating or preventing a viral inf ect!ron compii Si ng

adm nistering to a subject in need thereof any of the

af orenenti oned anti-viral conmpounds or ition of
such compounds in an anmount effective
a viral infection. In 15 certain enbogi men

anti-viral conpound or conposition is ad | st e
orally, topically, or systemically. In not hek preferred
enbodi nent, the conposi is admni gtered to treat or

prevent a viral inf kion ca sed &
(HBV). In yet another aspect, [
of the 20 aforenentioned co or conpositions for
use in nedical therapy. In ceftain enbodi nents, said
conpounds or conpositions are @sed in the 4 WD 2004/ 0114
78 PCT/ CA2003/ 001121 manufacture of a fornul ation or

medi cament  for |4 r&@ttiengaspew, r@e indéioh| prfdwldbﬁ @n@armaceutrcal
enbodi nent,. . the viral infect.i 39 |% cause

si nyl E28PPine FOPRASDY r 8 ofn OFSWPBT'OAFQdCQWB%Wdﬁeﬁf‘d a
‘t he siphgimeacetiticang edcdaibid 1 egridrs  ERRbie®RI drF dRESERI PTh Other

ge:n-enr_l gmgggn'\eﬁlfs %@p&pg%%&?ﬁ%ﬂ%&%ﬂggg grtl !alc%tr}vasnct: hs%trzri? ag gILm. In
4- chl anethér Bhbodiarerttay rdottmkion JurtHer PoFripikel Behes -antimicrobial
agents, such as one or more antibiotic, antifungal, anti-inflammatory, and other

10 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

15 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

20 aforementioned compounds or compositions for use in medical therapy. In

certain embodiments, said compounds or compositions are used in the
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Figure 2 shows a reaction schene for generating
anti-viral conpound 4-am no-5-fl uoro 7-(2' -deoxy-[3- D

wo 200801Ydkr o- pent of uranosyl ) pyrrol of 2, | ne- 6.
10 DETAI LED DESCRI PTI ON OF THE | AVENT) ¢ Cﬁg‘}m"{g"%{if h

above, the present invention provides conpositions and
nmet hods for using and making anti-viral nucl eoside
derivatives thereof, to treat or prevent

anal ogue an
mATHHRSEE? 8L A ToRTdalaay maditagent PEliPaing avralerectne | la e8¢ de
emaimguu QlSe waam ¢hf«§tﬁhbh Veakduses bl Resird-stratogd ek Wikud ahd
r %t? Br eventing viral |Infections, such as
in ﬁé‘% O@T‘Wtr saBr AR diYs iSTRY. i nvent i on,
therefore, rel ates generally to the surprising dlscovery
rtaj si de anal ogues, and derivatives
BF{J%&#DE%&RH%@Q Cg'yﬂdﬁ N Seil y high activity agai nst HBV.
5 Accor di H@h;@, 1tdMOws QIYRRIAASH saferﬂ&ﬁ)rlgéﬁsmuh@m@n?edﬁéﬁ@f ul,
or dxggﬁ SrE’grﬁiearchtoolsfor In vitro and
CO'?E'B‘P‘I’” B ORI -pyiEeleldy S-HhyrioYsing 31 ogi cal mechani sns
of HBV Frgﬁectzu enow@agreadherplscﬁamé%r adtthetiAg SAMRGIPN) |
and t herapeutics for the

ot t |
coRpang S B MorE LAk St B s P PGt G BV ¢! at od

3-dibg@aigde 6D scussed in nore detail below are nucl eoside
anal ogues, and derivatives thereof, suitable for use
within the present invention, as well as representative

10 Dsmmmsmswwamddﬁmﬂammﬂouses 25 Prior to setting
forth the i nore detail, it may be helpful to

t1on
an undef'&f ﬂ%’iﬁﬁgabPH%rtE%Pr?SSn%@YBW'BFtﬁﬁové%sl FAMRosHeNDf
and:endétadads tf@r osing andemaging afiefiel Mabiksside |dhaldiBedr 85ENt

0 concentration range, percentage range,
derB’ra Y‘:ﬁt PP aﬁ‘:g% Of'?rel"S”ﬁd@ eghiRys isegser- tg' Ratquirdethesre val ue

nuddosiiay an&it@@er aﬁdV@rﬁa%%Oﬁu&ﬂe_és ReTLsA0R% R8dihglowi thin
propriate, fractions

th
15 prep Rl EireOng SuRh He MreR e B g HB S eetire o) Tt

mvembe,g&‘le)eforenfeﬁse gtheeam Bethe rs@rmahg@b:sﬁery&ﬁgt cdiRfirei N,
essenti al of' mean 15% The use

nu%‘?osfd%eanaicfgtugﬁ ngﬁ \5’8”‘(%"@3 Therggfs Ta\éenéﬂl ¢nepeecipieridiood to
actviaagandt MBY. oResordradly) tid c@AYounds of the invention are useful,

for example, as research tools for in vitro and cell-based assays to study the
20 Dbiological mechanisms of HBV infection (e.g., replication and transmission), and
are useful as potential therapeutics for the prevention or treatment 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.
25 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
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5 conbination thereof of the alternatives. In addition,

it should be understood that the individual conpounds,

or wooaepseiof7s conpounds, derived from the vari OUBCT/CA2003/001121

conbi nations of the structures and substituents descri bed

herein, are disclosed by the present application to the

sane extent as if each conpound or group of conpounds

Vas S%itrflrpfh(eneblfég'r\éhgé@nlud wvheg% ropR&tb S3di8Rs ﬂ'feregb@r(édcﬁlgsad'ne

structures or ticular su stltuents Is wth

scope tenthiamg qsﬁéwﬁtedﬂnvfean indagen)Agniggseothpivriss Wd'cﬁfﬁé tﬁter wged
" al kylperkiff ehsutt @r dc cﬁﬁsr}ér tede ally WRSALLYK at %. bfl'%nﬁgzegﬁ the

straig t chai n or cyc nova t hydr ocar group

der i velteppliveh ée.g. ei‘ﬁi\baﬁhou*ﬁ hmend@y&iwg@nmaa@ mﬂﬂ&rmnea bginrgyl &y

Car?‘)rboﬂ{bﬁ%{é‘n@rﬁ thredPBf tﬂQ*alt@}h ; ﬁdﬂ%ﬁ IPfho%lokﬁéﬂ% erstood that

e nmethyl; hy

Typi cal al ky roups I nc s 15 suc

et hanythe Il@tw@aig/pommuﬁgyiﬁyw grpvirspyll ewmpgends depreshiiem| thcs« |various
pr Oparbo’f?rﬁﬂationscéﬁ“%g S gné’ Eubsﬁtrugrﬁ’ts Le&8ibda Yhrein, are disclosed -
prop-l-en-2-yl, prop-2-en-1-yl (allyl),

cycl opwydpe presaot ap}ﬂllcat'@yéq tbﬁr@mezew @s yfl each cpppaungnorigreyp of

, Pr OQ:O%wp\SUnéls Was %e@?&'th’ lﬂd[QH&éﬁk/s TﬁLlJ‘s,C Qel@@t@% %Qrtlg:ulé( struch.res or

but an-2-yl, 2-mnet propan- 1-yl ropan- 2-
cydd omﬂf@tﬂaﬁ%s’“ﬂ@ms i wighin theygcopeftthe pissb igMention.

gu{mtzhgln gr Slp serl‘Jséd yﬁer%lPUtth@ t%ﬁ'f,l e‘%ﬂk:}réy h_ef%rs dto a satt.ﬁrated or

cycl obmsatgt%mi przgnched @r@[g@bmmqoéwcgc yqonovalent hydrocarbon group
cycl Obiétn@ed}b)3 THal r%ﬂwo%‘a%f ’onQ LHyd o|g¥ﬁ‘ atony hombéjgmble%'érb%nye!tom of a

but - 3- , term
speci fﬁaé%ﬂtla}}‘aﬂﬁt %’H%Fé'?d Ot é'kY'?‘PcI T%C%tﬂ*ké{l gmups (bﬁ*C'Ude methyl e’fhWS

br a5 chegn ha\édétﬁ&ﬂf btf,;{ﬂe‘g;m}j aé‘th%ﬁ/! fﬂr@@lsl stich 49 ﬁ&féﬂgﬁylag%n—}yl
nmore preferably 5 nost preferably
18. TW@'C'QPWP%HYhy ﬁr@?é %[hgryaegmr@er1cﬂn-£éwe| prgp-2-en-1-yl  (aliyl),

satur Qbe!QE‘ropJ1=eﬁ-r-1 ygrd}ngﬁroB@Vérﬂg-y!e)b?chﬁ NaLy Sﬂ)rﬂﬂ-beyg-1 -yl, etc.;

car bon-car bon nds, “grou havi r’ nore

car borRL&4T Bk aédwﬂ@ 1g+ éu§§ v ﬁ@ﬂuheméanﬁwﬂ - m@ﬁhwlmr@pan-z
car bory, C@e@@mamrwsbmdengf ou Bﬁt-haw bryg MWI sopalers ?19 lbg-2-

doubl e and trip car bon-car bon Whén a speci

| evel epft ﬂatwrr%r@no%yh kuta-A Seieredy! btiﬁeﬂ Boiesxdyleasiobris1-en-1-yl,
" al kaQ:Y/EIobut-ﬁérkﬁ-@Vloycloﬁﬂg 1 :@11 %Mﬂﬁl[ b@fﬁ g Fibu-{h‘gr {, but-3-
czzoosl 01121

expression "l ower /0 11
al kyl 'Ynrieyledts.; ang @PI&'W groups conpr i SI ng from1 to 8

carbon atoms. The @bkYhkyl" is specifically intended to include straight- or
branched-hydrocarbons having from 1 to 25 carbon atorns, more preferably 5 to

25 20, and most preferably 10 to 18. The alkyls may have any degree or level of
saturation, ie., groups having exclusively single carbon-carbon bonds, groups

having one or more double carbon-carbon bonds, groups having one or more

tripie 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



group may be substituted or unsubstituted. "Al kanyl"
refers to a saturated branched, straight-chain or Cyclic

wo 2e@ldfhs group. Typi cal al kanyl groups i nC'ﬂH‘?CA’EF[B%ﬁ‘H% -;
et hanyl ; propanyls such 5 as propan 1-yl, propan-2-yl

(|sopropyl) cycl opropan-1-yl, etc.; butyanyls such as
but an- 1-yl, butan-2-yl (sec-butyl), 2-nethy|-propan-1-y|

..s I an- 2- t-butyl), -
a]k&f r@ut%{' E}rﬁkyiggﬂ”psé%@pﬂg% ' t¥#§%fbmﬁté€%ylnhe%brs to
graam mayszmgmbaﬁtetédbr ancbedutest r ai ght -chain, cyclic alkyl
group, ons at | east one
car bon- cé{ Fﬁa*%{&) 0 a ST@' ag‘ffﬁ “38‘3? C(/éga‘svf-ﬁfﬁ@ Pendlal  of
alkglrmodrgz dT e akb@yhgﬁd@mlf&lt&len@étﬁamrdﬂlﬁﬁhyatpﬁmaﬂf/ls du@ar ent
al k The n.either the cis or trans

5 as kg n)ﬁ’t F%’H% gl?fg U?OF%{‘PP@ ﬁdmpéopﬁ‘ﬁ R s§ic BYRREYE Sdfkenyl
as @ntaupisyll mcbudel edebenyt); 2-pretpepivhan- 1Syu(lihotﬂﬁ5yl) 2-methyi-

-1-en- 1- vl -1-en-2- -1-vyl lyl),
prc%ragq-ahy% t-%ntyé éidObB{?ggr)ipEﬁ T}QE‘%] rop csgl op?/op(gl e%-)l-yl
© but ﬁn‘yﬂlnsar&ﬂ céfe@sio l@utm%atefa{e]:i- bflancH%dI stﬂa:étﬁucﬁzﬁln 2c:y)t.llo
i (s 8, 2B B Rartin tockeaf v ah St ane i aoriaihios )

10 bomrymarmbauby ﬂaeemibvy]l of ooy (hly@bglérr étc)mnf-r&n )ﬁ| snngle carbon atom
o G e el ok B P Soempy

abwéftrm dodde anncb{m)s aTypicat eltelyl anaipedncisdd aihghyl; sHpényior 20
car bon- car bon

y roup .hav east O
Suct% = Ip%pooﬁﬁ 1d‘gfr PR?@C? b?’ﬁém&“é"ﬁﬁ\;aﬂ (gﬁyi)orPéth?&P@gﬂ-n at om
cyciqpmn—”aes—n ngloaclola‘onFerat—lebﬂfenﬁlsr&abt@ﬁi ba&kym,yl bl ipd cal
y 1 th n such as

15 en Tyt UL ER SR PN | RESBRS iR Pe Bton as

butb-dtS-dierym-yﬂ. jabta—“bmt:ireﬂl—zyyl B)yMbbuthuér‘r-Byb/ ncﬂclc)tiut— -eBlacy; and
I kyl di y ef er turated or
Cycl?ﬁgtaatfuér(genzl-yi ivc REY. lhe i SN gﬁ'f' cﬂg‘?wﬁoqrc’%d??yc B val ent
Sublsgﬁdmdoauhmrh)styumdp deri ved by the renoval of one hydrogen
at om fry f differ car bo tons of a parent
al kane, ngﬁﬂ‘gﬁ%fergr aﬁﬂﬁﬁ‘éatu(ﬂ?&{)?m{nﬁ%eilm 8? Pt Ao
20 cychyafmg;mpamm ft et anesca‘rgdarecarlalirbmple miranedledbpaieent
he two noyal ent radi cal

rem%wao?%he %E'%ggne%ﬂﬁ“ val eehﬁ'Qg%fca%)ﬁB ag‘?r(}éﬂ\{@rﬁa“?rﬁ@ﬁ%’ﬁ?' cent er
Typmhalkwhgrbcmdmcme letHyhg, srapgmyrsuch 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 "Alkyidiyl" 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
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different atonms. Typical alkyldiyl groups include

met handi yl ; ethyldiyls such as 7 WO 2004/ 011478
PCTMIAB0034601121 et han-1, 1-diyl, ethan-1, 2-di ycycAa2003/001121
ethen-1,1-diyl, ethen-1,2-diyi; propyldiyls such as
propan-1, 1 -diyl, propan-1,2-diyl, propan-2,2-diyl,
propan-1, 3-diyl, cyclopropan-1, 1 -diyl,

cycl ope®aRA:1ldig; ethyh-1, 2Mi@Psther N1 bivk- Ahat-1.2-dii

1l-en-1, 2- d|¥ # pr op- 2- er%ﬂpe diyl Iy]rp op- | -éﬂo&opyldl{}? Su%j as
cycl opPgpan] érF“YL 2- dP&QPa" &%ﬁl%pr opPPPam2.2:Pvidi yI propan- -1,3-dliyi,
cycl op&yRpPopan- 11134 di yl Topanyilp-dw3- di yi , C1.en-1,1-divi
butyl diyls such v but an-%%d?d?n Iiyan 1, 2- g%pc e ly
but an- BBy 1 Z“dB’ut an-1, 4- HVOQTZ“BFbE?é’MZ 2-diyl PFOD-1 -en-1,3-diyl,
2- mat thi'o@fc@Pﬁ@n—l;ZlcllQ' y| acyclgerF«E@ﬁLT @B@pan dyetopfiptd-en-1,1-diyl,

cycl obutan-1, 1-diyl; cycl obutan-1
cycl obRIPEH =Y~ B3 g I et%utbml/ldé/ﬁ Bugh d?%/l Uta” 1,1-diyl, butan-1,2-diyl,

23: . : -@ﬂ!ariH % cﬂyl)" bLHéHi 1 Lthcﬁglﬂl ﬂ%}é{éﬁl Y'gnmﬂrol %—myelthyl propan-1,1-diyl, - |
2- met h%\m‘?i']yb@fr?@afhﬂ &pfaﬂ 1, 1 dWPbufarbuﬂaiM 3- 1| enclebutanti yzrdivi,

but a- hyamdutgﬁ-—ﬂa aiyldl ydut-ﬁérhtﬁf diyB- dh@A: é‘nﬁzﬁiw' but-1-en-1,3-diyl,
beta-1, 3 4-diy |'obut -i -en-1, 2-

cy dPodiH r%h‘*i—‘l'vszt%mefhyb@rep disi L ‘Zdbfh21m2th§ﬁ‘bg}!ﬁeﬂe propan-1,1-diyl,

cycl Ohmta’i‘i B-deslh gy, 2- dlwdta*i%ycﬁérpblztd?y[l 3- Oh @8- b Barlh Blaiyi,
but - 1- 34yi, but-i-yn-1,

but a- 131%3 didyiert ! 4=l | | é%YE'ObUta?n%ﬂ {8eiiyli ke. cySlotiiehery,3-diyi,

speci fdyglobgvEbnafo-§ ?t layabméu '35d|érmi Ql’tﬁlﬁd’cy&B&:ta 1 3fien-1.3-diyl
nomencl at ure al kan or alk T

| di
used. q[‘ﬁ%'f‘e#%idl'ybd LEH’D\CSU ﬁ@h’i sb”t?ﬂ@ %VWHCH'XH e@ﬁ'oa th% .

( Ci5CAjhed 5y§p@bfﬁb lev8l §1osaﬂﬁs§f:&f ls8RteRB&], SR Hﬁﬁ%ﬁga@&y&lké@ldlw
al kanyl di %Iglygr ou%@@y’ whi ch the radical centers are at

the t et s Ysed IeRrRiHEH pmbogimentsa ) alkyldiyt group
et han-id (@~ Ol,)yeilk)ﬂfﬁyﬂhaﬂ@ preférfeRcdie Lafrlby acfdpE %ﬂéﬂ%t i | group in
butan“(]gh cg butano); and the |like (also re dS
to as ‘ﬁy 'é%c@d'c'ﬂe ¢HES ?‘ﬁ’f @h)the tRFR'VP'eﬁ@‘ Oppf 810s F'fo@nd'yl
st r ai ghiethahaj; netaérkymhw | (e@ERMP PReHEnDY3 HWP (prbs&m)n%htan 1, 4-diyi
Y, éent r adi nters derived by r emoval one
26 3 ffan @t@?ﬁ‘?‘?a'ﬂ"f %’Fe@‘ H?east"i’/!b\/‘?r@sn‘i’@f'éﬁd é’"éfralbon at ons

of strai ght chahmrylpas erfers ab @Bﬁalglﬁléﬁﬁmealfi’ﬁldl?ﬂ KdRE- havmg two
Typi ngf yl e roups include nethano; ethylenos 25

such OVQSWe'"ﬁQ‘Ca'e?W% defiyeshby Slfoemsivaholagne hydrogen
pr opar@om [fodP [ebbien® the RO RBIndin ] 80 atoRsOBT $r¥H%-ch&ih Cparent

butyl eﬂ(%ﬁe Sa !?Qneagr ati)k%/tng anJyplgelleta[\ky e%gagroups include methano; ethylenos
25 such as ethano, etheno, ethyno; propylenos such as propano, prop{ileno,
propa[t,2]dieno, prop{1jyno, etc; butylenos such as butano, but[1]ene,
butfZieno, buta[1,3]dieno, but{1]yno, but{2lyno, but1,3]diyno, etc.; and the like.

When a specific level of saturation is intended, the nomenclature atkano, alkeno

or alkyno is used. In preferred embodiments, the alkyleno group is (C4-Cs) or

30 (C4-C4) alkyleno. Also preferred are straight-chain saturated atkano groups,

e.g., methano, ethano,'propano, butano, and the like.
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but[ 2] eno, butal1, 3] di eno, but[l]yno, but[2]yno,
but[1, 3]diyno, etc.; and the like. Wen a specific |evel

wo 20@fo1p@g uration is | ntended t he nonencl atji
ai keno or alkyno is used. In preferred eng gl’"ﬁ@ﬁ?? t he

al kyl eno group is (C1-C6) or 30 (C1-C4) al kyleno. Also
preferred are straight-chai n saturat ed al kano groups,

e.g., et butano dth |ike. 8
Yo 200u SRk ip o R aBaRk Psteroqlgindt ool g foAkanyi,
Hetdao@k\ddiyl kanty Heteretiatonal k@‘Blyth dmwmb/kaawgdnyl alkynyl,
' nd_ Het erpal k refer to al kyl,
e ERO T don . ool Y e £ afe et
atoglsodaapg any eswated\/m}dngen ratoning ) cine eaech mﬂemrdentqfrepfb@oc ar bon
t S drogen.atons) are
° Wltﬁ tﬁepe e%’tr ?@%?r%f)‘tl g%% @ ¥ % NEIRECLAINE GPUR £ f@P
heﬂ&ertaémmatoo rmtematd:rerb egrogisothiat cgn dep slc{uagcp e athese hﬁb@fso at ons

mc%e _____ igmgdar%g < 6 _t_ég_g[b_b :,)\[hc Lﬁgﬁg NE e pse

gr oups | 'nc -5,
=N-N, SNEN;, -NOHNR' ;PH-NR(O)s-, ~SHROIN By, -SE@W-NsnHy Nl

-, -SH2-, -S(0) 2-,
the_ %%wa C°H“b‘fa||¢’”ﬁ ‘rﬁge% “%'“‘1)% %%ﬁ%dﬁs ‘”‘Ps“ﬁ’eer ‘é%cﬁ‘,s'&i ??cl udi ng
10 indepgRideGOp@legtediimne hgdmglerR' ali{;&;, éjl@aﬁyndﬂmiyd(mltylnw aeliect ed
enyl al kynyl , aryl,
aw&ﬁ%%ﬁaﬂ)ﬁﬁgg heioba %eiﬁg'%%f%'h al kyl, as defined
her ei n. "Arpf refers teed emovaberm ammmm a‘nlyerobarab@ gmbb derived
d b r AR b of _one hydrogen
by g%éo{% r%[m&;br%lrﬁlﬁﬁ)ggﬁar%oﬁm t%ﬁﬂnglf% % ekf%'r%ﬂ?" Ofa?r%aﬁﬁ?tl)/c ring
arog\adie eing Fyghéroal Tamfyhl gybgosuipsnbciude groouspsledexdi e from
t ceq h h acephenant hryl ene,
15 acckmupER]  Beohalue R OB B SERE A6 e
berzeoo rehntsieanesordiamer ﬂmanth@)eacﬂemene hisssapdren @exaghexs| ene,
n S-d e d i nd napht hal ene,
hex%fenbcg%g%‘ré@%n& ﬁga%,éﬁ@ in '{Le éngv gfs@ﬁﬁéle & rRSIECENG,_ i ene.
0d@@ﬁ$@ceﬁ@dewenuyhene mmmﬂtaﬂhﬂne ppﬁayﬁenepaﬂhemalene

P R e e, Mef RURRE: pRYC Moot iERt ke, i n

20 pyrgiterag. rrgalcewmenﬂmg tnrtdpbthaleycb eg‘rddbp Ilks (Chrefetdy aryl,

em%m Peticon ) 25478 BN TIC i LGRS Sog e it
preferred.  Particularly preferred aryls are cyclopentadienyl, phenyl and

naphthyl. The aryl group méy 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 sp3 carbon
atom, is replaced with an aryl group. Typical arylaikyl groups include benzyl, 2-
phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl, 2-naphthylethan-1-yi, 2-
naphthylethen-1-yi, 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 alkynyi moiety of the arylalkyi
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napht hyl . The aryl group may be substituted or
unsubstituted. "Arylalkyl" refers to an acyclic al kyl

gr owm iemt/mbizeh one of the 25 hydrogen atons bordedatvos/eniizi
carbon atom typically a termnal or sp3 carbon atom is
replaced with an aryl group. Typical arylal kyl groups

i ncl ude benzyl, 2- phenyl ethan-1-yl, 2-phenyl ethen-1-yl,

napht @Vddﬂ&etshwvcs?} dﬁﬂp{ﬁkha’ﬂﬁﬁhﬁ% Is )(d)s-C&) in particularly preferred

ht th 1-
ARG ARG BF RMAID] grovar etk Pife the gikamb Lisaior atkymy!
al kyl nionit@bi 186 a@ﬂaﬂk;ﬂ gtoaaebem daendBeeng hastesy 8 (cs-c,ﬂ)

aryl al kanyl, 3Q aryl aken or ar | al kynyl is used.
preferred enmbodf! ﬁt@?ﬂa X r???éﬁ R‘ﬁﬂleré F‘Bt?f)oar?rgat(‘:(%"‘@éﬁ”"ed

ar yd alblytne Ryl toheonal Kﬁ:ﬂ&éan atdﬁerfwm Qf spgley Bm repi £t parent
of ‘the arylalkyl O WO 2004/011478 PCT/ CA?003/ 001121 gr olip
is (C @6‘%/ r%{ﬁa ct Y SYS{AM. WA1IE: ay e Megopyely o fyged ring (ie., rings

part i enst 3hdry aprefentashi cﬁﬁ’@ﬁd;l) meym(sm hbl@rcﬁﬂ;( lgﬁiuisyhncmzﬁ@@ﬂaups L

1o ot BT 2L P dBre S by i dri gy gromene,

nmoi et y:mnsnr(eCﬁ:r@iGr)udazdsﬂ@t:@cnafzareylndoreefneﬁlﬁnet mdaliZinen @vBerediuran,

h e X (r) Ssgrﬁorgg%:qg,f ?xgﬁﬁ(golg,le hlﬁc?{léc%grtw% m' tuglgwgﬁ,? gﬁ%/o?['luaz%];e ° Ii’ls%xazole

het er aaﬁ}ﬁﬁmdﬁné bkﬁt@az‘@}ésb%ﬂolewbémhldm@ypmlaﬁmﬂ&ﬁ&’ ClHeBartfiroline,
f used r_ll n % b gi hat share an adj acent gai r of

it orrs PRORHEe ARHEBERP g [ neg PlTRa PY At RYG g SUSEDe R e
fL om @oidicH, n;&yrmamae ngatde, §3&I‘dﬁé\ﬁ@| quinExdliae balihdifhe, quinolizine,
chr omane,

ndan BhgoagPEaZe, dipAcow.Fispet PEheTs deelorarasne: £5¢

! smﬂmmeTae lnlrﬁ@'bﬁdﬂ)bﬁlboﬂlfr@hiﬁdﬁiel mroaﬁpguugw & Islem membered

I sot oe oxazol t 1 he oxXxadl azo

oxazolBe Y WA TSR P HPRb Do B SRR B rslired.  The

phenamcrse prdﬁé\fdtﬁh@tétd&@l @i@l@laﬂﬂa ﬁﬁosepdlérlvﬁﬂ frapy ﬂratﬁphene pyrrole
pyr az

oyt - oP8 oufRR R ey RASB: +HEC P i dazole, oXiSble and

qui nobirazine, The ueuamaayl gRep nﬁe@ttl:feaelmlsl&utetibr ackdubEalied.
tﬂéazole thiog%e[ li c% txanthen., and 15 the
Coreferred e %amﬁ{é‘P(F C"THIRE 1R BIRYWEYSE G FsEP g 95?”3 hfli'”g
menbeirettle rihgtse bﬁ@byhprel\atbdns Selkbledprdienny foet ﬁl’r@@erny bx@%h RGd
parti Clﬂ}?r IT%{ gr eferred. The nost  pref “[Ded h(eﬁ ¥h
or oupSfe TV EAE 8 FERHAYS IR T MUBHE agiever, fie rings
benzotbirephene a henietiyranughtadol- @ectw\rmte’me THYi HerbdlRyclic
hm da%r?gl; ?ﬁayo%(ea ng sﬁitua%gdd or unsubstituted. When substifuted, the substituted
25 group(s) preferably are selected independently from alkyl, aryl, haloalkyl, halo,
hydroxy, atkoxy, mercapto, cyano, sulfonamidyl, aminosulfonyt, acyl, acyloxy,
vitro, and substituted amino.
"Heteroarylalkyl" refers fo an acyclic alky! group in which one of
the hydrogen atoms bonded to a carbon atom, typically a terminal or sp® carbon
30 atom, Is replaced with a heteroaryl group. When one or more specific alkyl

moiety is intended, the nomenclature heteroarylalkanyl, heteroarylakenyl or

10



pyrazi ne. The heteroaryl group may be substituted or
unsubstituted. 20 "Heteroalicyclic" refers to a

wozomﬁ‘ﬁ%’d ic or fused ring group having iI%T}ClBonrsjnmlg%(]%egne

10

15

20

25

30

¥ !

or nore atons selected preferably fromnitrogen

and sulfur. The rings may al so have one or nore double
bonds. However, the rings do not have a conpletely

conjuygated 7E-el ectron system The heteroalicyclic ring
helEERRJE M Ipte b BpTeTec RO s RARE ALHIEERHR it e,
a stAvemEmbatl hiteRnZAia@r Q8 PhHe )aiRngl exab ¥r akgysRbeet&d
| de[pendent llk% fromal kyl , ari¥l . hal oal kyl, hal q,
ther GRipiBRY Ak A5, MiREPERt 310 e leras BHia: ByR 514
medBbiRES Uhdt@Biilyl. acyd , padyhiany, pre¥driddo, ebshifiets! i it ed
an1&ﬁi "Het er oaryl al i?;' refers to an aCégjlc al kyl group
hetpreaglih'sghie 1o Membseediyairrageiion 619 BoARW.deaY\dir bon
alkHyDiibietyyipi1CBnbyibérel @R AtRMetSoaPPRoes iDaB-1BReAbOBY | S
reglfced with a heteroaryl group, Wien one or nore
heteBa¥1-fi ¢ al kyl noiety is intended, the nomenclature

B S wrr o N
. - et eror nyl is used. In preferre
o4l i TGO RETHER &6 BEFRAPRY Sy B08 s a 6- 20

nmenber egefeyRiup asnstsdoking .C(e) &, grblie ek Ry lis salekeny! or

%kgxnﬁl nnlgié 06 t he hetgroarglal&yl is 1-6 nenbered
PrElRFRPY HRMHRER95 ey (Yarp: Sty haloglkl. syeloalyiisey aptinRal¥r oar yi .
subktitue@ndith@ak aF hprePaiRy] SiadlikyE BiRoL}, BB tsd st@itfed amino

het r?ar l%k&ﬁ{ Iﬁ a 6-13 nenﬁered_heteroar%lalkyl, e.g.,
aropifse NgfaReARy| oo dRPLO @ gl Sy GRUPRAY SUBStUSS ilrber o
oneabtdrlnbl‘iaealhﬂl Eﬁiéﬁlﬁkylﬂﬂ all?@dy?hafloieﬁlda?.iﬂstﬁ@teﬁ %Fm% gﬁ)lupg%h?rdoilr yl.

" ogen' oy “halo" refers to flugro (F chl oro ,
e IgOC AP TG 170 AT QaAE STl hgT oo
mofereligpartendl, yikeny Harl agesubstilted ABiho g@UIIPAERTRIpst O the
.f9§%%-§éwgr ug(in where R' is. sel ected preferably rom
ISP e Ry PO S Ro haldERoSTiRS 12nd Gpigesal Rglered, y)
acybrouphatel aarbosiy RBdupk Us.gJ awidt RnoRetety, PRER iddkde amino

hal oal kyl , al kaxy, halo and suybstjtuted am no groups,
aod, G 8T SENA oort e D POYBITE FPrehackichbnp GHRTOSHAF | o
backhdpet 4t teithedend dfhhe ang gasupe. evialthe/C,or ied ral kythen Bk koxy,
acypga}'lagp %na%ag#e%s\%.eit %h‘éﬂ%’?' ﬂ%rgi evil r<:,9':1lrJ gﬁotﬁenrdsubstituent, such as
hydrogen, alkyl, and the like.

"Substituted" refers 1o a group in which one or more hydrogen
atoms are. each independently replaced with the same or different
substitueni(s). Typical substituents include -X, -R", -O-, =0, -OR, -8R", -3-,
=8, -NR®R®, =NR", CXs, -CF3 -CN, -OCN, -SCN, -NO, NO,, =N,, -N,
-5(0),0-, -S(0)0H, -S(O)R™, -0S(0)0-, -OS(O)0H, -0S(0)LR®,
-P(O)(0)z2r  -P(OXOH)O), -OP(O)(07), -C(OR™, -C(SIR', -C(O)OR®,
-C(0)O, -C(S)OR™, and -C(NR™NR'R™, wherein each X is independently a
halogen; each R™ is independently hydrogen, halogen, alkyl, aryl, arylalkyl,
arylaryl, arylheteroalkyl, hetercaryl, heteroarylalkyl NR™R™, -C(O)R™, and
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15 heteroalicyclic (bonded through a ring carbon)
optionally substituted with one or nore alkyl,

hal &P RapkA11818koxy, hal o and substituted am no grOTES2003/001121
Acyl groups include al dehydes, ketones, acids, acid
hal i des, esters and am des. Preferred acyl groups are
carboxy groups, e.g., acids and esters. Esters include

ani no gk, %ﬁides,racﬂeeﬂ‘i Maﬁd Sﬁden-trgﬁycﬁﬁdén gﬂ@[ua:kw A8nyl, aryl,
attached to a co one at either end of the

acyl Gherlp! Elry'l%eterﬁ}ﬁy‘aa"tyﬁaéyfd‘%?m?fﬁborﬁ?@ter%%ﬂﬁ’ki’he acyl

group is attacheddiiganélm iers TtJ]Qf&oEi[pwxrﬂd thRERI corerideifito the
substltuent such as hydrogen and the like.

" Subs PREAN SFPPERG IR Y- o F@fPSstS |‘ﬁt9{7\h“f“€h“%@ pPcayppein some
hy ds og@ikations, XRBy /fa9beCaibrith %m@ﬂ%bb{ trﬁee Bh@ﬁtesomb&dﬁdt heor

sane or different 25 substit uent (s).
subst ISCABREs thenBiogey MRy berpigavailgble b-%OoraJ qu'ﬂ'%ﬁi'sn whie the

QJBrel@ B&%powﬁl%i’not CHde p @Er%g ENatso Pl imseMed 'sNQolhty in
I\I(I ?& 20-, ®§ OH, -S(O 2R13, OS( 02?
- O8( Opggrwace@g‘(ab): itions (tl-ee ))Qrgnt pf(wr@c(Lm) ( )exampe of a

- O:’( OpddPug wou!%@)a% gomr@( &R 8mb &4 BLB the p‘ré?{e@ fRvention that
S)OR13, and - NR13R13, wherein each X

p&nakhipisipred §?f ePfé‘i“BGeﬁs o ) Rr%dmﬂtilé‘b@‘?rﬂi@tﬁ prgnemittal

hydr O@efdss B%lemﬁﬁﬁlbréﬂel%\w'{en vty soludiiyd lahgﬁ%entaawh@mb but then
het erocaryl, hetergarylal kyl NR14R14

aryl hetero
25 0 Rme BRI P S0 4P BDiseeS ey CheplpeELd] Where water

-S(O %aluéumyameﬁémm Rée}cn § doﬁ@@ﬁkﬁﬁ@&ﬁehleﬁélliﬂif%@&e{br ks lgtive)
al kynyl yl al kyl , arylheteralkyl

kyny
aryl ar“ﬂ? fit co %%@P(S%Wla%tﬁ‘fe Hg?er oaryl al kyl . "Prodrug" herein

refgrs to a conﬂammdcddﬂaényl &cwwg%élﬁdefefg 2 4 88t ol ERRSound
compou n viyvo. rodrugs of ten are useful because, in

some fS%“sﬁ yeitiognibat isHbrRaceuliealls Accentable apdnihal Ressesiasathe

the paeenid pﬁmad icdfOfe. @ X aiflvRal) tAREVIr OdUL SR RRlude the
bloav%#baﬁée a¥ adn1n|strat|on while the parent

conpo ac'q'h%ddﬂl‘j&d Sl mAMaY sWithaDerdeRs 69‘98 such as
sol ubhydrbyhldﬂt a@@a{yﬁmbﬁimﬁnb Gld, eQfpeHcld, e 8M&! pRdiBhoric acid,
par ent ﬁ%%?l % | e of a g drug woul d be a
o%OpoaH & e A S adt ishscret o Prosioniorsic
10 i s hatHron 5&|@f tlopbStEng¢8iphie ackS ghlkoRShEH, bYridc acid, lactic
prodrug % 0. fac litate transmtta
aci aomc ac1 , succinic acid, malic acud maleic acid, fumaric acid, tartaric
a0|d, citric acid, benzoic acid, 3-{4-hydroxybenzoyl) benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-
25 disulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic  acid, 4-methylbicyclo[2.2.2]-oct-2-ene-l-carboxylic  acid,
glucoheptonic acid, 3-phenylpropionic acid, frimethylacetic acid, tertiary
butylacetic acid, lauryl sulfuric acid, giuconic acid, glutamic acid,
30 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
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across a cell nenbrane when water solubility is
detrinental to nobility, but then 1is netabolically

wo 200¥HiQLyzed to an active entity once Insquﬁ%gﬁH@ELEIMhere
C

10

15

20

25

water solubility is beneficial. Such a
general ly inactive (or | ess active) until converted to

the active form 15 Pharnaceutlcally acceptable salt™
salt of of the invention that is

reiifeilealifuift g Scelpbaiietdin. onaiapes sdoes. ohen

aiudmasulm aoh; pdiracm@@dateg iwgtal arf @rdhnic BaHel suehr &4 )ettﬁﬁéilal‘v’linte?’ Such
acid addition salts,

| t |ncIu e. following: (1
d'e?%rnﬁt% trﬁag? F"H‘éﬂ'ﬂ g“'ﬁgt?%g'%gﬂ{!' %aaé‘d i &eochl ori c acid,
hydrobron1c acid, sulfuric acid, nitric acid, phosphorlc
7_aC|d 20 and the I|ke or forned mnth organlc aci ds such

cycl opeu\beseeﬂfrmpmoé cthecdrésenglnwémlohfpraﬁd Dm)ﬂ{;:ge{é[&e aci d,
lactic acid, malonic acid, succinic aci

anglagugsang detivagvgndhereota ghermagayticalh eccepieble, safs ttrrrar@ofacu d,
an@%@@@tﬁ‘er&ﬁl dn partdcahAs %M&@é&%l ananﬁng‘?gﬁe hgza 51 nnam ¢
mandel i ¢ aci d, net hanesul foni c "acl anesul foni ¢
nuditdte ThPoGiRrE 56 HIRER RBHET: wOy avay of Backgrond.
nuAb&y B eeteditAReS bEQN L@ Gl Ghe Qﬁ&%&nﬁstﬂé&g&:@@ﬂs‘?ﬁ 4-

chl or obenzenesul foni ¢ aci d, 2-napht hal ene oni ¢ acid,
InfeptipRy| WSHER altiegiment §a trclude aqﬂshlryrafrniewa@ the Taliving thraeet hy |

goélt CMQ'&M&%D@HQ%&C@M@”&& RSO 1of HES) 30 others, 2)
% ucoheptoni ¢ aci d, phenyl propi oni ¢ aci
angstipg ki P%éﬁ'?ftofalwrod'sqaéﬁenawprowna glinigebprognasisi, dr 3) aur y|

preset’ntfn rdee@fmnt & dBRRBIsCarRCHEC. OF
g 3 ﬁhhglc aC|dS %a||cy||6yg§?h?t§?2§?wg gent

%@g%arf o prRYepigEn HRGInfestion arm) anygsseciatert diseRsshen an

hasa@erdetﬁecp leNisBB. PITAS GRtahtNinl/BistioR aﬁr%ﬂEle& Q:EHQH n'rdggéztart?r Is 12
WD %004/011478 PCT/ CA2003/ 001 aced by a neta
nugeg§ideangloguegang cﬂ@ﬁl"@t'vﬁélﬂﬁmqf&?t hﬁ‘ff" léﬂe%afPﬁt@F&Y eighehti on, or

virz@Bctivay, Wit Miarlicr hh a8l RAGDgWhEMHRN or gani ¢ base
such as et hanal ar ni ne, di et hanol’am ne, tri et hanol am ne,

N- et hyP G EERETR emabaeinens, the Riesert iDEAToR MOWRISL EQSI DE

conA¥Tihd A d3AldigQVRELNRS (AND DERI VATI VEs THEREOF 5 As set
forth above, the present i nvention provides D nucl eosi de
anal ogues and derivatives thereof, pharmaceutically
accept abl e salts thereof,
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and uses thereof. In particular, the D nucl eoside

anal ogues are 7-deaza-D nucl eosi de anal ogues and

der mumtdoves+her eof . By way of background, a ngghea2@boeii
strategi es have been used in the attenpt to treat chronic
HBV 10 infection, wherein a treatnent can include roughly
achieving the followng three goals: (1) elimnation of
infectivity and transm ssion of HBV to othegrs, 2)
arresting the progression of |iverridi sease and i nproving
clinical prognosis, or 3) preventing devel opment of
cirrhosis and HCC. To date, a ther ent that
adequately treats or prevents, an ection and any
associ at ed di sease 15 has refaime i ve. The instant

i nvention prOV|ges certain 7-deaza cl e

anal ogues and 4 rivajy ves thereof at havé uneXpectedly
hi gh anti- viral actlv' articular high
anti-viral activity agailn l’'n one preferred

enbodi nent, the present f% provi des conpounds
accordi ng to structure (1) 5 13 M0 2004/ 011478

PCT/ CA. 2003/ 001121 (1) and pharnpaceutically acceptabl e
salts thereof wherein: R1LR’s hyBfogen, C1-C6 alkyl, O,
OH, Cl-C4 al koxy, NH2, or NHZR5; each of R 2 and R 3 are
i ndepend phﬁrhbacdn;tdaﬂygm@eptme Galtsthkyelof wherelhhyl , C2- C6

alkenyl Q2. Ol il Sl B, ofy chel Shacyely] o 918,

attached form aa& msErFk?emaﬂ RCi a@, inRederidenthy dydggen, OHCs alkyi,

Nrzre e s okl (B s GE 1o R herpaithh ol Rpna R

C5-5C6 jogeytet with kel garlmmsads which trwcéne aftadRéd fdRm7a 5- nﬁ&ﬂm‘mﬂ riREy;
e ependny, hEggeny GOl P d0 A o Moo o
epoXi tebt, ONHERS, or N(R%):;
each R® is independently C;-Cg alkyl, Cs-Cs cycloalkyl, or aryl;
each of R®, R’, R® and R® are independently hydrogen, OH, C4-Cs
10 alkyl, NHy, NHZR®, F, Cl, or Br, or R®, R, R® and R® form an epoxide or a
double bond;

,and |g1
BV

each of Y and Y' are independently N or CH; and
Zis CO, C{O)NH, or SO,.

As used herein, when referring to RS, R’, R® and R® forming an

15 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
R7and R® epoxide, will typically not form. As used herein, when referring to R®,

R’, R® and R® forming a double bond, this means, for example, that a double

20 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



doubl e bond; each of Y and Y' are 'independently N or CH
and Zis CO C(ONH O S02 6 7 As used herein, when

WOZ[,{@flgﬁgl ngto R, R, R3 and RO form ng %T,éém%p,gm‘de

10

15

20

25

typically in the context of the instant invention, this
means the R6 and RO will be bridged by an oxygen to form
an epoxide, or the R7 and R8 will be bridged by an

oxygen ta form oxide. That is, an. an R8. epoxi de,
R GBS Rerhi SR Ao G| diirsave rpp el 0P FapEr As
comﬁﬁﬁlohe Ithezit I@ouw\hat/b s eligtiiengat be Reme tiie/woullRBe RYdaNR9
pnd, -t hi,s.snean f.or exa that a
" R 55, BoRee RO R e e B SO At REd L o Re
sutﬁﬂtdeMtland t he carbon attached to R8 and R9 such that
only ong R7 .and si mul t.aneous| y, | y. of 14
00 SooaiMhersrs HRes R Gy o sob etig i o
[nV(WhIOh éndlie ainipaunds acqasdilpwe stnaetse it aridipirmaliasisatlyl e
%E'I h %‘ns th t could have a substituent at the sane
accteP SWolT UBe " M5°5 Y Re, or R6 and RO, or R and R8, or
R7 and &&h Riid ihdégeadentlyar-@y aiyh Tsitavdyagalky, orsafdst i t uent .
5 In othe ef e odi.nent s vi ral s of
Dhe i neTEme R e R PRt A TRl hardodE QP o o
a|kyz41 Nug;tmmmi IF) ClamdBphamipeéurt aad Ry forat aephakte osal t s
e%%% wherein: each R5 is independently Cl-C6 al kyl,

ctycl oal kyl, or aryl; each of R6, R7, R8 and R9 are
[ ndepenehehtdfyahydt' oganjepEhtien@l NGG CHLO al kyl, NH2, NHZR5,

doubl e %5}{%5 Ce@é'w_%?r gzaﬁ%BYaggeRigngngnnggmePsx|ngr OEZH?
Z is CQa) C( @7 IHNHer RS2 halagen( a) CRC, BlkyiNERd RR2ndRa
21 8 en or Cl-4 alkyl; and R3 and R4 15 are hydrogen;

(b)  R'is NHy; R?is hydrogen or a halogen; R® is a halogen or
C+-C4 alkyt; and R* is hydrogen; or

(c) R' is NHy; each of R? and R? are independently hydrogen
or a halogen; and R* is C-C, alkyl; or

(d) R"is NH3 R? and R® together with the carbon atoms they
are attached fo form a péntene ring, and R* is hydrogen; or

(e) R'is hydrogen or C4C; alkyl, each of R? and R® are
independently hydrogen or a halogén; and R* is hydrogen; or

' (fi  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, Cl, OH, C,-C4 alkoxy, NH,, or NHZR?;

15



(b) RLis NH2; R2 is hydrogen or a halogen; R3 is a

hal ogen or Cl1-C4 alkyl; and R4 is hydrogen; or (c) Rl is
NH2 weemchimof7s R2 and R3 are i ndependent |y hydr ogeor/casoosvoiizi
hal ogen; and R4 is C1-C4 alkyl; or 20 (d) R is NH2; R2
and R3 together with the carbon atons they are attached
to forma pentene ring, and R4 is hydrogen; or (e) Rl is

hydr ogen or 1%3(_% hyléndeﬁgﬂaar? g%, élﬁsﬁtfgen Cr- CG a{kyl

i ndependent |y rogen or a S hydrq

or (fipeRyl, G- CNI—ﬂker@h&ha %sfalmwhrﬁa RSEFaIFe hBWﬁéﬁ@Wd@hﬁ“;ﬂHd R’
hydr oggatge%ﬁ%m@e %are,eh%eﬁmcmqy 5 difaohdBen alelind b4 BEfing
preferre | ment's resent |nvent|on i ncl udes
compounds accoRdiSn'@/dee@t katQ:r% Fky., Cafdalkenyl, C;-C4 alkoxy or
ph%rnﬁgewzﬁal&m ceptable salts thereof, wherein: Rl

i s hydrogen, - al kyl, d, OH, ClC4aIkoxy NH2, or
NHZR5; 15 WO mﬂl&flqwgp@@wm]mw@ﬁséd@lﬁalbyl ®REYNd
5 are i ndependgntdy dyde Qe Chaliy byt LY

C2-C6 al kenyl, C7-Cb6 (gl Br, F, heterocyclyl
or R2 and R3 ¥d§g%@#éﬁo) W$‘F\ea@%rbons to which they are
attached form @,5- @nﬁep@gnalmgm%dg@nmﬁr ogen, OH,

C -C6 al kyl, 06 al keny Koxy or 5 NH2, NHZR5
or10N( R5) 2; eacﬁ’) R5 R°sR] @mb%eﬁ‘féé‘iﬂ‘ﬂfpge@lan@é{ & R or C5- C6
cycl oal kyI rylgs dr¥. Al

Nor o Z s Q’,% R %ng@@%ré)ﬁyd}o(zcéﬂ R :s(ﬁ(ﬁdi@%ﬂ@@@@‘%hﬁor
RO are hydroge#) oR PDdﬁJ)ﬁrmdfCR@”aﬁd'S Zé?eafl*f&/'ar'é&'h .or

and R7 is OH @Qf (ﬁﬁaﬁ@@%@eﬁ%{s e‘% ﬁerFogﬁ@RBB7OILISOrC1 4
al kyl; and R8 i s X are hy drog n, R7

i s NHZR5; and @8 |B’ - @ua ¥) Rw%ﬁﬁdarﬂgy%meewe &GEnOHR?
i s5F; and R8 i OreBfred embodiment, the present invention comprises a

compound according to structure (li}:

HO

(n

OH

In still other embodiments, compo'unds of the invention include
those compounds as described herein wherein the furancse ring is an open
chain {rather than a closed ring}, and wherein the bond between the oxygen

20 and the 1" carbon is omiited, the 1" carbon is a methylene group, and the 4°

carbon is substituted, preferably with a hydroxyl group.

16



(f) R is C1-A4 alkyl, R7 and R9 are hydrogen; and R5 is
OR 15 In a preferred enbodi nent, the present invention

; j ses a compound according to stru Yo
WO 206(&}930"?9"79& mp M G&ng lsm! o éN\P

10

15

20

25

30

OH In still other enbodi nents, conpounds
i nvention include those conpounds as described herein
wherein the furanose ring is an open chain (rather than
a closed ri ng?, and wherein the bond between the oxygen
20 and tHECH I BREOFETRE 18f SIERPUNE KEMPositigl HowhiFs 2a
suwﬁhwlﬁa@nwgeuré, aa«d tﬂeh%rd%r of%h/p% 1089 HRS to. éfa¢a§§
rang‘r ef er abl rOXé{3 group. 16 WO 200 10114 8

g /e ab%—ﬁ/%ﬁf/i.l%lﬁa.ﬁﬁ%" %u@fa%‘r o MPreupiether igividyal o o
mol@mumpww tdrAbsitiBn HCE NeoRtairs WS kank | RlmHeerfent age,
on the order of 95%to 100% and preferably rang| ng
typas: 41 aBB AEGISH, O FE6h OBPIGN SBYENORSF BN the P
borkd®di b disal havBih e ediheSirame e Sisndot hﬁerfb‘éﬁpl@sljl%ﬂu%ﬁhsﬁacr‘
contain the sane nunber and 5 types of atons attached to

diffefeniipegREiC I59erp o SHREeNHPRficE! la?fae% 9 PAR 28h®r. B¥nds. As

exaufp@l aBek&d Rereinsd Figlird loRlclsY allfréns-bi-A10bnéd & @RgRErLO
stingui sh, different eorretrl c isoners or different
struBgﬁ

qlg gPre: 8P LLPPimTBiEe aNdteRgomPegtionexgiyradedds used

inclit®y £bubstanfbbgeidcntRk of b %mg@rgto&re&r&swﬂéroz 0Bt Bohr,
considered structurally as is racem c m xture.

the W@ﬁn%%mf&ogﬁ?%fﬁgaﬂarp@rq rﬂnen%ﬁa'!vooquhmr&@"sapwe "

res;ﬁ%b@d]ﬁ@tg @edper cent age of a single geomstrl c isoner or
opti cal CFgl"mar he nonmencl ature "geonetrically pure"

and " ogtRiYasg "BV”C@HQWW%%? Atsg oy i @d to F'é@ﬁ@‘ﬁ@tievel Y,

bet\ﬁé’& diﬂieﬁdni tAemehd RBQs ‘0B tonizatioH Sble¥ dPW Bolebde, BrSdhdiot
ded to discrjminate between different tautoneric

fo”‘?so?frPsmB'reCH"BFﬁaié?%“&ffog‘t%‘{“é@f“d? PReTRIIA MOt revirsRle 15
intefcOhVBIsiOfs. a TS, e§ Ldoﬁlpbilﬁﬁn bESHt bxArhi9IB) BAlWrbard o is

onena or o reversi bl e i nterconversi ons. Thus, a
strugtap?:l]

bAYS et 0%9& SUYe h| 1Be CERPRYg SFAUES JBRY besin 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 SYNTHESIS

.The compounds of the invention caﬁ 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 aﬁ exemplary compound of the invention is
illustraied 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
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structurally pure even though sone of the carboxyl groups
may be in a protonated state (COOH) and others nmay be in

a deyo swownat’ed state (COO ), Likew se, a conposcCticamas/esiizi
conprising a mxture of keto and enol tantoners, 20

unl ess specifically noted otherw se, is considered
structurally pure. METHODS OF SYNTHESI S The conpounds of

the i napbi@) #ABhbR sXPthesinaed Witﬁ ﬁﬂb\t&ﬁ@éuccﬂiﬂ{]é@r@e@) in
synt heti c rout es usi ng commer ci al ¥ avai | |l e starti
%

mat er | dghlorgpethanefo 9*@4%19@9& -Biogn é'pcaffre@[w BRI EC e

synt hetdwaséid, i afaentdiell B7PBBHOMBS) 2ThA L8BRIAk flddaakitic a
approach of an exenpl ary conpound of the jnvention is

i || usteioger Mefekeyeiienge Hsiigd 19 eamPie. o Dyt MBRH hriefore

reagt i @Bndting ot M-ffu@fobeﬂ]ie%ét émhlme RNE D9 SBS pralide 24-chloro-5-
person havi ng ordi nar e art woul d under st and

a th
that fYPre eF‘éme‘P?aétcﬁﬁt’@“@@ﬁ 3bé3t0§re‘%ie‘%t*6’95’éﬁE‘F%‘t"ét'qr}@agemsr

CO”’DOLQELQ$ of the inst @-ﬁhlo?z@nétﬁw&ﬂﬁ;b@m 4 Bla-6hibdeycio[2.2. 2]octane .
6-chl oro-7 deaza%ﬁklne can used as a startin WO

S o0n! Pislieraiiper BAp00 S TTS AR | NCuspearanean chiEg, N

first ropealinadiathivh tifialy; RANES Uk | Jouli slgo GRBRkYIIR thls rocess
di chl Qronet hane to give 4-chl oro-5-bronop-7 FL&Trro

3-8 pyPicRIRInEdeastpn e drre BrRIs-TSoToNg PYEHE 3@1*’@(’5‘8@“9 3

1988) .sait Nobstaineaaly aBdihg foeléxamﬁré Whtilimah d}@bmeﬁcéﬁa{.taie) and
exchan e usi n for exampl e, but [ ti th| uml_{}mBuLl

bef or € 9508 n TP IRV - ReT- bR QB0 | SURTIOR] ficlsee, o0
( NFSI Hdkfer, 1, @HeR£ Bér. a3l D17, po6d) Wino)idld 4-dhordLbmabel 2¢2-dedky-3',

pyrimdine 3. Oher el ectrophl ['ic fluorination reagents
such axdi- O-p-toluoyl-B-D-erythro-pentofuranosyl) pyrrolo[2, 3-d] pyrimidine 5. The

1- el afeafiisnYoF cé}mbbw Qvﬁm%%mela&%w@ lafibws BeltRERRA of
bis(té%rafluroborate %F TEDA- BF- 4) N-fluoropyrldlnlum

trif| QMO 31 BING Y AURIPEERYSPURMON Rl Siedolugy @reuns tp plexide

coul d zadamebddad W &k inBtahthlhﬁerﬂifoﬁC@-ﬁﬁuno@ﬂJdF&?C‘(Q"-@dxﬂg—D-erythro-
reaction 0-5-f|l uoro-7 H pyrrolof 2,

pyri mpai'“ﬁﬁlr@"s%*gPi’”c("E{Bt?’aijl‘?érdf"B&?eé§dd| ng, for exanple,

sodi um hydride in acetonitrile) and 2'deoxy-3'

5" di - G B LR KR A et ggnosy! chlorde 4

yi Zé} d 4- chl or 0-A5- ddsgubag- Ferel, cdmpsyndd' of the instant invention show
surprising and exceptionally strong inhibition of viral replication, particularly

HBV. Compounds of the invention, including the compound of structure (II),

exhibit anti-viral activity against HBV. Cerfain compounds exhibit anti-viral

activity against HBV with an ECs, befow 2 pM in an HBV cell-based assay. In

25 certain embodiments, the invention provides compounds capable of inhibiting
viral replication, preferably HBV, at clinically relevant concentrations. 7

HBV cell-based assays for the evaluation of anti-viral activity

against HBV are known in the art (see, e.g., Korba ef al., Antiviral Res. 15:217,

1891; and Korba ef al., Antiviral Res. 19:55, 1992). Moreover, the compounds

30 of the invention can be useful research tools for in vitro and cell-based assays
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wo 208k fegol i c anmoni a al l ows the conversion, f

10

15

20

25

30

5'-di - O p-tol uoyl - (3-o0-eryt hro-pent of uranosyl) pyrrol o[ 2,
3-d] pyrimdine 5. The 15 treatnent of conpound 5 with

gll}!/ll EP e to

an amne with a subsequent renoval of the {Co‘deuoy?{'gr oups
to provide a conmpound of the instant invention,
4-am no-5-fl uoro-7-(2' -deoxy-p-D-erythro- pentofuranosyl)

| o[.2, 3-d i m di ne. 6.. THERAPEUT] C FORMJLATI ONS AND
to R BrsctBp h G R S P aE Hy GroTh L RTREEOBT & ho
prefenatilpmir HiE:]We_rHy! vody sr’famqu@umcp @h]s inBOwRRAThg e Q)%Fl_idlﬁ\}iaiy: y
str InhiQiti.on o I.r r I.cat)] on, artilcu rey
A o A ML R R P A R
strabides tireutdr INA (ali loj the ngmh‘lai Ibﬁl\ t:)s_&ﬁﬁid ad pat ofalﬁ‘é plus btyarggai nst
HBV. rtaln c s.exnipjt antl-vlLr activit
ot TR e A EE A R AR RPN, e BoTGes s e
DNASisa:ynvdgiﬂd%dcgtrlé trandaaitmidi I bj IRt ser_tvhelaia nweelf&ﬁmme pbrovi des
. CO ouyn apa 0 InhibIEIN \VANS re | cCa on,
vire PERGAHBER (RS, whip e Mite Bl P ol ikt mirbRstsied bR Rons.
is ttdBYheekte Brsed msnsmmdsmtrat;h ezr\mwalmmh fra3crifedartnt thel r al
i Vi . i nst, HBV nown in the art (see, e.g.,
ONEo ol s PAROOTA Gl B s SR By 08 13erb RS e B o
symesaz?mﬁnamm fRes.théQREﬁ, fol 98atkagiMpr ewe{?e p;l@;aar@?n'pounds
0.of 1t i nventi on ca e useful resear, tool.s . for in
embiogifinty e B Eipo d b s M Food e, Apiral
corﬁﬁuhf w@ﬁaﬁl i ifﬁﬁg lechtaRtirg taomﬁtt ugy Jhﬂeatetai\mtroi\mb \mm:f@ani Zlms
(0] | T I N ctlon, rowt an r.e .ca on, r era
cargligple, pCPeags T BNFIaRPIdR o CRAPRINAG CantFNG! Vv BHENy T oMo bound
invdntion tthear fime HNfidleaptd daibiorvirals rapiicssiaa) ahd ifdratyiidhias ]\C/i r ES
a partial [ | e- stranded circul,ar DNA (all of the
candtte? B ol PR SipleBRARE T iALR amppaE,.
there_e';sl ?roa'tleds abgeﬂmy. cﬂfifianif;ﬁiikﬁcélm ﬁrsﬁedb@gﬁ Hatygi ak:) lalnbiy,
. . -Str e 1ra IS cqQnye { 0 e
nieB R SRRtk Senaplbd aBoFeY BLhhartedt Wige, o
virus epthi ecaanididade. 7-déerh-0-sucladsiie dohgound osdevheshéher srel |,

o o TR el REBRRUES, 0, BBl Th

infeRIA with 4 viauss oefeeth)yt thet Hal Tdctiet BSoausah by beyhsiated
. t,[l@pscri ptase then 10 synthesizes viral DNA fromthe RNA
Wltl’} . .
or packaging. In one preferred
In addition, in vivo models, such as woodchucks and Peking duck,

- for evaluating 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., Anfimicrobial 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 freating a subject in need thereof for a viral

infection, preferably the subject is a mammal, and most preferably is human.

19



enbodi nent, the invention provides a nethod .of

identifying anti-viral conpounds, conprising contacting

a host x@eblivisnfected with a virus with a candi eatr@a2003/001121
7- deaza- D- nucl eosi de conpound or derivative thereof of

the invention for a time sufficient to inhibit viral
replication, and identifying a 15 candi date conpound t hat

i nhi bits viral les@n gy Rl n%@@mbuﬁsm it it
i's provided a J@?ﬁhéﬁﬁ§ﬁgﬁ%nfﬁayln B | I's suspec“ggio

havi ng:oatam PNl OF MeTE SEMPOMdSEERBIe §’13ﬁ90f cf?tmeat:@ Ve iafesfiost(e.g..
cell hgqn\%fntl&? h}?ﬂ ! FARES Rminbls Fbr tﬁé!-:af d&oﬁ%r&ﬁerﬂng viral
candi dat € 7- deaza- D nucl eosi de conpound derivative

t her edtffegtfons biiadmivieieinaoie # subiectta ﬁ-@egﬁ%r@pl@m!dq gompound or
| nh5 bide dVétlr\IQltheerch drGd inQQntloﬂnQr ?%ﬂhr‘e‘cé‘f' dieh %§l|nb§u:%g at a dose
infecte a virus. Preferab the viral i1nfection is
causedufiigiept lodregbei me\@@tawralmfeﬂvn asdiesgdhad fmreini Abg ¥ wgaza-
model §5 nSYGRiRS d@ﬁ'@g&%c‘%%da%@n\%ﬁ%@gthg%k or f &cktail of such -
eval uati1 ng conpounds for anti-viral activity against HBV
are kriompoundst pee pipferablerart of gypharmapeidigel eompgpition whgRused in
Jour nghe ARiBds o A0 breséhiGiRIIEY, J. Virology 25 Methods,

17: 119, 1987; Aguesse-Gernon et al., Antimcrobial Agents
and0 Cherot her apy @refeged, embodiyentsypt Hae npyentions the peteasa-D-
havi ngwu@lregéla‘@wmé&nld% of &‘envtaﬁ%s%érewsgnﬂé@q%‘?e?lﬁ aRfyseli @@ﬁ@at
in vitro and I VO assays can be used determ ne the

t her apsurevent al virel @fechortahausalateét @&fﬁéalmdh%ﬁubmﬁajﬁ BTl
par aﬁ?év@ﬁ%a}@%rgfe&%wy%wf 4 otﬁértﬂr&eﬁrémn@mamn%ctmé Riral

need thereof for a viral 30 infection, preferably t
subj edefegtionaispeverdp, HBMdommsdier prigierstndpdi QNﬁuﬁ'ﬁlﬂﬁesw Gagiain
2094/ %%Zﬁn&’%?/ﬂ@r%&%m%%&% iRl ME BbhBsLnal F thd ShudlLRS (1),

to phar maceut i cal conposli tions that contaln one or nore
conpouiigy apsdPverallt bieptramppcayies) griepestiss gl afenpraly wsilable. I

(e.g. 'oneH%odi}J&ﬁt | RY e RRnf Bshhi®es! 8 gldmatutitRt BadSosition
for treating reventln vi ral i nfections by

adm nl‘?@ﬂ@f'ﬁ'ﬁ@at eélza@om@e‘ﬁosﬁeﬁnaﬁ%éﬂmpﬁm @%@@S&@bed herein (or

C0Wpo@&a@ha&uﬂ@éll'y‘é@ﬂ&ferﬁx%qg&e&f) and Q?hbﬁ\’a%@&ﬁc%ﬂy a&%p@b!e
m xture of such Corrpoun s at a dose ficient to treat

or 2Pr RISl SXGPIPR Of (it orP"efﬁéa%s@Pl peamaePEical caRaosition
/- deazgm F?séwcelne%ﬂn%alccam%nﬁcs @®Bd der isyadilneesif hereef erm
or cocktail of such
"pharmaceutically active derivative" refers fo any compound that, upon
administration to a subject in need thereof, is capable of providing 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 fo 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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conmpounds, are preferably part of a pharnaceutica
conmposi tion when used in the methods of the present

wozmh Yeedion. 10 In preferred enbodi nents ?cﬁcll‘??dsﬂ{Yﬁ?t' on,

10

15

20

25

30

e 7-deaza-D- nucl eosi de conmpounds or deriva
thereof descri bed herein are used to treat or prevent a
viral infection in a subject, preferably the subject is a

|, ven refer y uman. ot her preferred
PRt P R ML ona B0 St 0P ek it % S Gy 1B or her
effestiegl@sagt randest tabvbhminmsm&al|ﬁa¢deaﬂanze1<fermm@ gaaseof the
tion,

i nst th d of t
ot Bese s weln ble Bt oar s RO Be A Rtete  firea
dermﬁmeéihltﬁts a@tidtyain aisel, ahé wifestat | dbhde cdmbe @a@ﬁnﬁ@b?éi ment,

e nventi.0 araceutl ca oSsI Tl on
B iR e e B O R e of B R et P BRRSBond as
havitgsedingdkiner@emrt( or  a pharmaceutically active

deri vat+ve t reof har maceut i cal I ¥ Ei'i\ccefot able 20

carrier NG &t d@nf’ d?‘feﬂg‘?ﬂ _COPIPETS 3]
mabal r(ﬁr@mn&my: aluneapeFéirigofiomC 8 nprese sf amrranbﬂ ciicen!
compound t hat ructure. (
et s P BT Duipansalilen cgroquy
for C‘@Ffﬁﬂbltﬁdrn’( faatl , maﬂamsprotaxﬂmemsﬁ) Mpidiyis O di'iﬁcaﬂl Bléb] @¢tonen need
t here IS, ca OVIdIn dir |rectly
empalRS. toofsyis SRR 2 Ree PSR SrsEiE fortingle PRy ent | on
invedfioMdn @t arh@urit h:ufhereai m altehrateams yehditionpaun@resay Tine
i ncl uded ceutic cceptabl e carrier or
comgRL e b Lo Rum RIS i A EfER Bk SoSBEEH ™ nor cof
inciudin@ enarcontainingf fran tabeet 1 end toealioud BORY ende ahd refEiBhly
i pf.ecti,on ef erred. dose t he active conpound for
avoyf'5 B’ S ool L R BonE T Tederiar: Seiegef o B $ange
prefefrod abhmﬂbl méhkt)Oﬁ? n%‘ékgoﬁa;gﬁad‘n’?abofmtn@/hkgabﬁeﬁ 50@yng, 30
er.a abou . g abou r, day,
prefisly BREs 1 D anie s Sore R et APk T it "oy
abdﬂEI@'mg dxfamhmsteami tpiacsnbjepies trdatyor peveyts dadl in20HM0
2004/ 011478 PCT/ 003/,0 21 topical e wll range
from abglit 281" %%'\?Pt/ 6\‘,30{“?# %C{NJ%{BWS t@a?%%g? PePHe
plasihd e@tcienmt:dosagmeraﬂﬁwc@ﬁpddmd o hbsuraicEt ind ad byoLagoept abl e
derj vatives .ca ed on, the we t of the
v Bt atiifo 85 BRI L By o g ob MR R
example, by intravenous injection of a compaosition or formutation of a 7-deaza-
D-nucieoside compound' or derivative thereof of the invention, optionally in
saline or other agueous medium. In another embodiment, a 7-deaza-D-
nucleoside compound or derivative thereof of the inveniion 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
those of skill in the art. It is io be understood that dosage values will also vary

with the severity of the condition to be alleviated. H is to be further understood
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derivative exhibits activity in itself, the effective
dosage can be estimated as 5 above using the wei ght of

t hewderipv@ti7ge, or by other nmeans known to a perPEDAA203/401121
having ordinary skill in the art. The nethods of the

i nvention conprise adm nistration to a manmal

(preferably human) suffering froma variety of forns of
cancCefyas (@l 5% pdrdiGdar el $88SKS dﬁs%]gétrgglrﬁeﬁs R %%nﬁf}usffed
in mhlc (an acronyn110 "a disintegrin and

net al ptﬁsﬁmeeaqsa@@g-tg e ipdligipigal peed iaﬂﬁi m prelgpaiond dgpent of the
embodpaRpt aahiBtdink Sr QU&WIQR@ thd RAARERARHF B8l compositions, and
conmposi tion according to the invention in an anpunt

suf f i Beéie epcentralon snges [vet toph dierqip Areoexampiasy @8l anfirpge not
COMnpoyRY(ed iy RAit W¥&Bé %P'bl'éétlé’éj Bi b Hihed cbrﬂ?&r’t%ns Uk ek

unit dosage form i ncl ud I ng one cont ai ni ng rroma bout 1

ng t oingmRsiRNt 8B Pengdministerest af @icgb Py ey bendvided infgy apyimber of

about (0L, Bseafio BE tHdMidiH1eH %%&f/‘iﬁg PRervHBbEtirfl0sage. I n one
preferred enbodlnent an oral dosage of about

o)
about 500 Off esotpaBifignsa iy genena ngﬂéd%ﬁﬁuwe@gﬁuﬁﬁ or an
and ngﬂlﬁlemaﬁ'fe‘? r by B ercosad it %elaﬁrb@éﬁsu%@%r'&nip?essed into

adm nistered to a subject to treat or prevent a viral
i nflectabists. Ther é@%.%pqswagpfecnr@lnttheémﬁ'@ whnigigtiens tleg eaptive

to achhR¥&inReak bedlecd)RsEn vﬁtﬂﬂé%@lmeﬁ%térﬂr\%eafm Irﬁ%r’ﬁ%ﬂ %Blets,
compound of about 0.001 Mto about prefer abIP/
or

about trocies, QMGPBSL&%uthWuﬂmwscwﬁg@ B'Bﬁﬂ%\ﬁ@&msf &nd

exanpLgiuyY ndidriAY BRPYS ihdlidRat ésOBarPBf %ecéﬁmﬁb%ltbh On}’h@rtablets
formul ati on of a 7-deaza- D nucl eosi de conpound

der i vaWs.capsuies: Eeshastangdiiee ke @ntaeaRIn wqférﬁafpwmwng@ﬁleﬁ@

orqs0t BEEoASHAA Sf HRGhIHNnalRe: 3N BHB&T sLlRARRGLhRRystafline cellulose,
7-deaza-D- 25 nucl eosi de conpound or derivatjve thereof

of t h8UPHAgAtaNghoogelatnpo SKEIPIERt sucha@ss&Irch 8 3aRpsisTignesting

as a hgidSsucihg eRnfeRERAlH fg@[f RCLIrY StEORPOUMNckM Such as
phar maceuti cal conposition o he instant invention wll

dependa8ReHNR GHasTate mr Siretesi B @ifFH such Aaceliqida! istiron dirgde; a

excr e%\"V@é’teIﬁla{% §§erﬂfsubﬁ1§s ditigse ap sﬁ@hbmﬁ%r@ ﬂﬁbnﬁgﬁﬁééﬁ[ Such as
known to 30 those of skill in the art. isto

be
urifler BeRRSEMIN ARt satifiateon esnge fievaingo Wa?ryfhe WPE2pE Yt form
sever jgt ¥ cQfsule @ EANDntdirdn BAdiksh & mhehat §the laboleStyb®, & 8quid

further understood 21
carrier such as a fatty oil. In addition, dosage unit forms can contain various
other materials which modify the physibal form of the dosage unit, for example,
coatings of sugar, shellac, or enteric agenis. See generally "Remington's
25 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 fo the
active compounds, sucrose as a sweetening agent and certain preservatives,

30 dyes and colorings and flavors.
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WD 20041011478 PCT/ CA2003/001121 that for any particul ar
subj ect, specific dosage regi nens shoul d be adjusted

wo 200M81474 1 me according to the individual nep%q,%rigm}"nﬁ

10

15

20

25

30

prof essi onal judgnment of the person admnisteri ngzIor
supervi sing the adm nistration of the conpositions, and
that the concentration ranges set forth herein are

ded to limt the scope

exenpl a only and.are not 5 inte
or P et Fheimdtafiid ToBhsitor B Re Bt trinkhider B
prefamgjsle dickwdé atieystoae atlaphasieseidaldtacoagshle oshic@ycabierdi vi ded
| l.er doses to adnm ni stere

into_a nunber of ' at
gl 0o PERREL B 203 | frofrdt il uPPR iR
corgenedall yddringtived ¢heenfi nierthe dinvandionn  ard, asptioeallyb| @hear ri er.

y b osed . jn.gelatin _capsul es_or c ressed
ooty A STRELET 20,0 B8 Bl M of Srn EF FRRET T
ingeedi®nts, stighedsi aNdeddadD-aoticosecopnpoundocdanviive itngesfpar at ed

i £.h.excipien and ed.in the formof, tablets,.
a %Mrc %tgi]weoéMgr&cé‘égeuﬁggg%%ﬁgP ﬁjgé%g? icar ‘&déo ¥ PBIEShi ndi ng
theggéntrsa awkkaibrof cadj arvante Fakeerd-Binsicleasidd eompolndgdeat as
d conposi tion. .The tahlets, .pills, capsules,
o Ailesdberk i i R Tk R RTVED s PRt PoR ng
othemgntedrag mbspolrfsl. o Pharovgoeuticely afceptablentdraars rrattabie fora

bi nde mcrocrystalline cellul.ose, um
use? WA RS o dhaif PEE, i, el » 088 BBcr o
buffesiog @gent, a sdivepie adiungctaay entresarediivasa ahgatingcageat, hn
cant suc nesi um

Prij I n starch: .a | ubrj as
adjg\{agg?ag? etheofrﬁ{est% gér 8?@%@%?”%#[%% t Pbﬁwcggtm@@‘[ ?C&ea{érggsi l'i con
cargére Xordiberapeutpweet aniwel logentin shec phamasadica set, Gihd as
i.n; flavorin ent . sych as 20 p erm nt,
des}%reﬁt?‘%; ﬁé'Jse @I "i‘“?_\ry If%t % ﬁ\8 % 4 gﬁ%g’ of ”af\/gfqrﬁlﬁ?e"\%ﬂﬁ%ln&te%é ®Yosage
MaginiPubfisting Cbs (ARcdispuobme, edt, ®iNEdibon,ai 990) iandaddCRCon t o
i al ve tvpe,.-a.liqui rri such as a
rafBBLBC oSt B, P8 e B et e S Bl SBita n
Smolgnskioed., 1¥92her material s which nodify the physical form
of the i r_ex € coati ngs. of sugar,
shel | ac,g&?)tr%ggnggrélugpé\%éoﬁ]?sgs eefbbe%aé?'g rI‘?’y "’%Sﬂ?fﬁg’?on' S
subR@lambrusirac picat appliStios mee dndiudéatile Bidmling bormgprBats; aEast on,
: t] Of i tically acceptable
oA et S TR LRI RSCHIACAL o REGRRE D
glyaobnayeerit, popyencelgiyrdlr or stiepeyrghaiia, sohsmtsy mntisvaterial

ageﬁ%e%c%g a9 %Qn%{ 5]@&10'1 iol§emetﬁyisE{arrggen@yanﬁgx%a%itsn ’suci:hn a%ddi tion
ascorbic acid or sodium Dbisulfite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acelates, 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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active conpounds, sucrose as a sweetening agent and

certain preservatives, 30 dyes and col orings and

f | awar 3n4/@2490 2004/ 1111478 PCT/ CA2003/ 001121 TReT/CA2003/001121
pharmaceuti cal conposition of the instant invention wll
preferably include at | east one of a pharmaceutically
acceptabl e vehicle, carrier, diluent, or excipient, in

addi t 'Il?&sdn‘ibs%% £ wﬁmt Z.p@%z[@et& M)@@&a)d RIF50 O@mﬂwd)u%d
derivative thereof of the invention and, op ti onal
)(_h%yPatent

ot her VGBI ype AdEARLEHE SABPCTHISIR 358t P

have ay/abi7¢s¥30f ARGt isMEmiclondleRilsRitkS (seaUCh gasus®. Patent No.
7- deaza- D- nucl eosi de conpound or der| vative t her eof ,

a coclx¥iN978) elD bEURDE ecoMRIREZ 4D RERITRIBS e'”c&ﬁ%oﬂﬁ‘?{%md

or glerdmRldines a Sﬁéﬁhgélafutlcé?%onﬂp%tcﬂﬂe iRberAbgisQieri®r €
7-deaza- D- nucl eosi de conpounds deri vati ves t hereof

Wwith one or nohiCgrain gp@pﬂi@engn{hefqgﬂbedpompounds are prepared with

ant i - i Bfrlammat @l YprotBE: the cOhPeUndaiYainsViabl elaMEIRH Mdm the body, -
Pharmaceuti cal |y acceptable carriers suitable for

us
with SUebME8sid i SH”tFFé'?dl deleaRfe, faraHialion npgheuding ¢ HPE'Rfé*ﬁu g

agent ,migroeRiHpb@hicd gie'ﬂﬁ&? tsystém§ ol Bl@d@grac@b'éu B%@brﬂﬂétlbleaﬁolymers
preservatlve a chel atlng ag ent Uvant and

i K&, caRdecsRi b iasah W"ﬁ@r"éﬁ‘! acﬁﬁiﬁr%%uhwr@&ﬁi Rpiygiycolic acid,

acceptidddn, S driREStefsObnd PAVIAGRMHUEL MERodS Br PRIpErAB WNsuch
in the pharnmaceutical art, and as 15 descri bed herein

and, feMUaigRLME! be aPRRiRNhig HASS Sislesk WelBe AT c KPT SxanRiReRs is

Mack FRblvh %htrlégar{:%on{epef%es@aﬂﬁt@ﬁﬂs cﬁlﬁi be obgélrﬁboE&ﬂrﬁm@rﬁbally from
1990) and_in - Handbook of Foo and Cosnetic

Exci piféfft Qorp@fﬂﬁorpf%%)sane&ﬂfqﬁp@fm%ﬁﬁr@ﬁs(ﬁ?mmeae Mdilgg2) .

Sohgiti ons or sy gﬁ%ﬁﬁlbpﬂ%péﬁsﬁﬁisﬁﬁéy s B@bﬁérﬁ*aceuttcally acceptable
i ntrader mal , ubcut aneous, or tQP cal apﬁllcatlon can

i ncl uddERe Tf’tﬂSPd\)@W@e E'@Hﬁ’@ﬂ@ﬁ?@d'"at gediods &newn {nthpse stelipd
as waterhd Qrt, ifdy @ﬁémge, a§&iebé}ﬂ)eaoinuﬁlg)matémtxﬁﬂ @IEJ2§811 For

pol yet hyl ene gl ycols % cerln prégglene ycol or
ot her &§RPKelPESEY {remutionsn iRy g prepRige blé%@ﬁ?'%‘”guﬂﬂ?r%'a"e
benzylkl); pRlGohducar rmé,t hydteera@}l la?%ﬁéisphaﬂlyr OX bfhanblamfech acs,aroyl
ascorbl c aci r .sodi um bj sul fit E atl agent s
as?%5 PEPER/IFHRAT1HRS - n%‘taéli’?d%cﬁ'ﬁ‘?s@ﬁ%ttqy ﬁO'brlﬁ‘ff ‘gﬂ?c“f?r%ig in-an
acet ati@fgarfid $dhair@ha@ls then evaporated, leaving behind a thin film of dried lipid
on the surface of the container. An aqueous solution of the active compound or
its monophosphate, diphosphaie, andfor triphosphaite derivatives are then
introduced into the container. The container is then swirled by hand to free lipid
25 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

30 Sheet, are incorporated herein by reference, in their entirety. The invention

24



phosphates and agents for the adjustnent of tonicity such
as sodiumchloride or dextrose. The parental preparation
encl osed i n anmpoul es, di sposabl S of-
WOZ{’%’F%‘P’S | e dose vials made of glass or plg ({é"zn% Oz
adm ni stered intravenously, preferred carriers are
physiological saline or 30 phosphate buffered saline
or. an adj uvant. Exenplary adjuvants are alum
ha§'a$ gRehERTHDER IR H%OWREWWA@E@(%‘ Jfenagd ipritlvgtirtendihhat e,
noMinfiQgRNMBEntidgs WO 201141011478 PCT/ CA2003/ 001121 |i posones
with and without Lipid A Detox (Ribi/Corixa), M59, or
other oil and water emul sions type adjuvants, such as
nanoenul sions (see, e.g., US. Patent No. 5,716,637) and
subm cron enul sions (see, e.g., U S Patent No.
5,961,970), and Freund's conplete and inconplete. In one
preferred 5 enbodi ment, 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 fromthe
body, such as a controlled release formulation,
including inplants and m croencapsul ated delivery
systens. Bi odegradabl e, bioconpatible polynmers 10 can be
used, such as ethylene vinyl acetate, p olyan hyd rides,
pol ygl ycolic acid, collagen, polyorthoesters, and
pol yl actic acid. Methods for preparation of such
formul ations will be apparent to those skilled in the
art. For exanple, as is known in the art, sonme of these
mat eri al s can be obtained commercially from Al za
Corporation (CA) and G| ford Pharmaceuticals (Baltinore,
Ml.). 15 Liposomal suspensions may al so be
phar maceutically acceptable carriers. These nay be
prepared according to nethods known to those skilled in
the art, for exanple, as described in U S. Patent No.
4,522,811. For exanple, liposonme fornmulations may be
prepared by dissolving appropriate Ilipid(s) (such as
st earoyl phosphati dyl ethanol am ne, stearoyl 20
phosphati dyi chol i ne, arachadoyl phosphati dyl choline, and
chol esterol) in an inorganic solvent that is then
evaporated, |leaving behind a thin filmof dried lipid
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on the surface of the container. An aqueous sol ution of

the active conmpound or its nonophosphate, diphosphate,
andmar 20b4n1phiesphat e derivati ves are then introggeedzionhaiz
the container. The container is then swirled by hand to
free lipid 25 material fromthe sides of the container

and to disperse |ipid aggregates, thereby form ng the

Li posomal suspension. Al ofyAlei kS, patents, U.S.

pat ent application publications, US. patent

applications, foreign patents, foreign patent

appl i cations and therexpaipist belpwblhec &ilibang sefreviaichst itavienthe

this cification and/or listed in th lication Data
50 Snabpins, kBl porar o HEIER: Dyt SRR AR Y, iePany
ent i r elcyeptdd encanivgntUntass thais2 letéd, 1dil@fBeratures are in degrees
PCT}[%I%ZEOS/ 001121 having been described, the foll ow ng
exanpl €s™ 4t e intended to illustrate, and not limt, the
i nvention. 25 WD 20114!1111478 PCT/ CA2003/ 001121 EXAMPLES
In the exanpl eD&Dow, the fdinkitwd nugfogibdr evi ati ons have
the follow ng i ngs._ Any reyjations not defined
have their ,geng{ggpy ac_cept("étﬁgﬁ%ggt}r%eng. Unl ess ot herw se
stated, all tenpératures ar drifluprdeagtieesid 5 Cel sius. 10 15
= di met hy[ | f oxi de C = hyl acetate TFA =
trifluoroaceti Jl—g:gi d THE :%%t(e?%‘?}ygﬁo)}‘gragf uran MOH
met hanol DCC =Mg@H di cye ohewygtheawlbodi i m de DVAP =

4-(dimethyl agqo)pyridine 1,3-dicyclohexylcarbodiimide

DMAP = 4-{dimethylamino)pyridine
DMF = dimethy! formamide

15 DIEA = N, N-ditsopropylethylamine
NaOMe = sodium methoxide

General: Unless noted otherwise, reagents, starting material and

solvents were purchased from commercial suppliers (Aldrich, Fluka, Sigma, and

20 etc.), and used without further purification; reactions were run under nifrogen

atmosphere; reaction mixtures were monitored by thin layer chromatography

(silica TLC), analytical high performance liquid chromatography (anal. HPLC),

or rnaés specirometry; .reaction mixfures were commonly purified by flash

column chromatography on silica gel, or by preparative HPLC using the general

25 protocol described below; NMR samples were dissolved in deuterated solvent

(CD3;0D, 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.

26



DMF di net hyl formam de DI EA = N, NNdi i sopropyl et hyl am ne
NaOve sodi um net hoxi de General : Unl ess noted ot herw se,

wozu@‘ﬁ@ﬁ%‘ts starting material and solvents were purchased

10

15

20

- 25

mconrerci al suppliers (Aldrich, Fluf&VS2Yid" " %nd 20
etc.), and used without further purification; reactions
were run under nitrogen atnosphere; reaction m xtures
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were commonly purified by flash colum chrormt ography on
silica gel, or by pr&yBMBENE/e HPLC using the general 25
pr ot ocol descrl bed bel ow; NVR sanpl es were dissolved in
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miBS SR TR s FOCE B SosD aorss Sk miol
fluoRBEA£A2 Q0B rhilik (m F8l 11 BRAYVIRLES ILPRERANRA BN GRover a
I I\I'I'FKP%VEDI ATE é‘? 5- FLUORO 7H PYRROL 2, 3-%17 o
Perigd R M BINgEess- | |"8Ft8fe5w%‘3r‘t‘ﬁf6‘e‘i'H? R Erpeest '”Q-O&Tm ki ni di ne
queacr(e!al @rﬂg|2 quGOJategsgmglt?env\@@pgga_ﬁ@pH%eieyorieassorrm[pm?l% é dlr\/l y),
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EXAMPLE 2
PREPARATION OF INTERMEDIATE 4-CHLORO-5-FLUCRO-7-(2'-DEOXY-3', 5™-0i-O-P-
TOLUOYL-B-D-ERYTHRO-PENTOFURANOSYL) PYRROLO[2, 3-d] PYRIMIDINE

Sodium hydride 95% (0.032 g, 1.256 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 titie compound (0.322g, 50% vield); 'H
NMR (DMSO): 8 2.36 (s, 3H); 2.39 (s, 3H); 2.66-2.8 (m, 1H); 3.05-3.18 (m, 1H);
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was extracted with 20 nL of Et CAc and 't he conbi ned
organic |layers were washed with 20 nL water. The organic
| ayewo wasoidszsed with MgSO4, filtered, 15 and thecsehy®@Bioiiz:
was evaporated. The crude was purified on silica-get
(silica-gel solid deposit in MeOH) vvith 4% MeOH CH2Cl 2
to provide the title compound (0.36 g, 71%vyield); 1H
NMVR ( ) { =
EXANPLQ'E\@QZ P% R'%Té% 5@%&%@%@& 0= 33198 (B20 b, 4=
4- CHLORS Hz) Fimzﬁ (2= 8 BBOKkY- 383 (&2HpV A §2pHzp(F .94 (d, 2H, J =
TOLUOYLs ERYJ } BENECH: PYRROL] 2, 3-d]
PYRI M\éDI N%)%dfmwﬁ%rlﬁde %% 0'%)21)9, 1.25 mol in
acetonitrile) was added to
4-chl oro- 5-f 1 uoro-7H pyrr ol 5 pyrimdine 3 (0.21 g,
1.22 mmol ). The m xture vvagg)éfhﬁpl?%% for 30 m nutes at
r ooim t enper &Awne-sRdaRbeR(22bEem@r-EBYTHRO-PENTOFURANOSYL)
5'di - O p-toluoyl -a-Der r o yI chloride 4
(0.5 g, 1.28 nmmol) 25 %Eg'dodg?éd\%(wa p%rl od of 10
mnutes. This mxture was then stirred for 2 hours at
50C, filtered, 4datorefpellupm-vdatdesnas Sr-dit @d-tolpne-fepeaéhro-
prepaf @FuﬂoFbPa idp!
dep 03|t I n Et C?A) WH&[E 3eg] ﬂﬁlﬁdlgél??%?@b 6?)%{):/ x)gﬁéés C?Qédhgd
15% o1 %mé\ﬁrweﬂﬁbnﬁ &eia@dd@trﬁpothednwr%mg satg@ied/\vigh @ypmonia
tho N GPHROs

Mgs nd I‘%he% ﬁ@a’:&f at W%C fg{/\%ggggrslf’%%vﬁrr% g@n@ &aflorated
PCT/CRQ ﬁf@om@f nremaa’amorwamar@med Depwen. ¢her and watgr; (30
g gg (’ﬁL/‘lE)]-mt') ‘ihe‘gﬁ &%h&%dueoﬁs?&e‘ %s%’d‘]ustbd‘to 78w%93§114‘)'3l and
7.94 if}fn thqwa}pr V@sggam ed@efple p@rlﬂcgthq orya£} 18 ogjurpp with water
8. 68 (S prodidkn W 19 mg, 74% -
4- AM NG 5- FLUCRO: "gj%ugd S img HavEl o EMRRIREEA §8
pY]:Q‘RquBZ(m 31—!@;]2 %?%I‘lﬁ’l(ﬂ)l: NE ); 3.40-3.58 (m, 2H); 4.22-4.35 (m, 1H); 499 {t,

4- Chl QO3 & BYpn05 %2 (&' 11HePX¥-a3 Wp: 88O 1H, J = 6.84 Hzg 96 (s,
p-tol uoyl - (3-D-erythro- pentofuranosyl) pyrrol of

PV | Zhe -3 (do1de’ 91-0. Bt fHiaas di ssol ved in 15 L

dry MeOH in a sealed tube. The mxture was saturated with
anmont a From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of
20 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.




10 gas at 0OC and then heated at 126C for 15 hours.
Sol vent was evaporated before the crude preparati on was

wo 200@14-4 1 oned between ether and water (301§Hk#%ﬁ8@k?ﬁkghgnd
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pH of the aqueous | ayer was adjusted to
then the water was evaporated before purification on a
C-18 colum with water to provide the title conpound
(0.019 ny, 74%yield); q%I—A,%II\/R (DVMSO): 6 2.08 15 2.18 (m
1 H; 2.27-2.43 (m 1 40-3.58 (m 2H); 4.22-4.35
(m 1 H; 4.99 (t, 1 H J =58 Hz); 522 (d, 1 H J =
3.91 Hz¥; 6.fspantiviral CPI“DgUﬂfi an@phapeceicaly aeceptanie) ;
sa!t% tﬁé)re&idacé!ard’fagt&sﬂuétun%ﬁfohgala § 04 (s, 1 H. Fromthe

foregoing It wll be appreC|ated that, although specific
enbodi nents of the |nvent|on have béen descri bed herein
for purposes of 20 illustratyon, varnious nodifications

may be nade without deviatin
of the invention. According
limted except as by #s
2004/ 011478 PCT/ CA2003/ 0011
conmpound(land EEarn&ceutical
according to ctural for
wherein: 5 R is |hijdrgge
al koxy, NH2, or NHZRS, ea of R2 and R3 are

i ndependent|y hydro -C6 al kyl, nethyl, C2-C6

al kenyl , C2-C6 al kynyl, , I, Br, F, heterocyclyl, or R2
and R3 together w Rh ther,carbons to which they are
attached forma 5-nenbered ring; R4 is hydrogen, OH,

Cl- C6 alkybin: C1-C6 al kenyl, Cl1-C4 al koxy, NH2,

frag he spirit and scope
, e inv&ntion i s not

pendgd cl aijns. 28 WD

M5 _XA An anti-vira

acceprabl e™~rgal ts thereof,

la (1): R RBNY R4 R7

Cl-C6 alkyl, d, OH Cl-C4

R! is hydrogen, Ci-Cg alkyl, Ci, OH, C;-C, alkoxy, NH,, or NHZR?:
each of R* and R® are independently hydrogen, C,-C; alkyl,
methyl, C»-Cs alkenyl, C,-Cg alkynyl, Cl, 1, 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-C; alkyl, C,-C4 alkenyl, C,-C, alkoxy, NH.,
NHZRS or N(R);; '

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

each of R’ R’, R* and R’ are independently hydrogen, OH, C1-C;
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 NHy; R?

is a halogen or C4-Cy4 alkyl; and R® and R* are hydrogen.
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10 NHZR5 or N(R5)2; each R5 is independently Cl1-C6 al kyl,

C5-C6 cycloal kyl, or aryl; each of R6, R, R8 and RO are

i ndeyendemtid?z hydrogen, OH, O -C6 alkyl, NH2, ReEZRA2006001121

a, or Br, or R, R, R and RO form an epoxide or a

doubl e bond; 15 each of Y and Y' are independently N or

CH and Zis CO C(ONH or SQ2. 2. The conpound

according to clai deTh\emﬁ?bnndfacdosiédﬂgB;cldﬁﬁ 1 Wherginlrl 19 ggn; R?

or Cl1- | kyl: a R3 4 ar e r n. 29 WD

201147 S1VHPE beT Elsges OB A1950% oPHIEGINb STRE SCveaRRg

to claiml wherein RL is NH2; R2 is hydrogen or a

hal ogen; R3 is a hal.ogen or -C4 alkyl; and R4 is ;. .

hydr ogen. 4. Th@' cor;[g'gu??@pé’ggiraﬁ?%gn?goﬂaé'ﬂﬂ YGRS B s Rt

i s NH2eacheatdtf @fd R2amndddf@nasrelyi nydepen deatdajogaydsgrNisoT,-C, -

a h%l og&g; and R4 is C1-C4 - 5 alkyl. 5. The conpound
'ng t

accord oclaiml1l wherein RL is NH2; R2 and R3
together with the carbon atons they are attached to form

a pentene ring; and R4 is hydrogen. 6. The compouynd .
according to claim %“MSP‘SPWYCE&W?@?”% qlﬁ'/'ar'lo\ﬁ'%%g'awﬁl\lf@'?z
al kyl ; amh8h tafettR? vathdthRadoe atode piesydaet dtachatd (OREN Dperdene

hal ogen; and_.R4 is hydrogen. 7. The conpound according to
clai m |”9\’,\ﬁ8$§' f?r@mlgéan—Q; each of R2 and R3 are
i ndependently hydrogen or a hal ogen; and R4 i s NHZR5;

wherein Z and are ,as defined in ¢claimi1, .15 8. The )
conpound accor di'ng ﬁBeCF%{PFFﬁLT%\Aﬁg?Oé‘%HQ , SRR ke WAREN R IS
ar & 0hylaydogen . or 8C+-Thelkg pedusicRasebRY ergint epaidahty Hydrogen or a

V\hereiﬁalgg@eh; g;&lid Qn%hls'\;gmgea&e hydrogen; and R7 is OR

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 NHZR®:

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

15 8.  The compound according to claim 1 wherein R®, R, 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
20 hydrogen; R” is C4-Cy4 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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10. The conpound according to claim1 wherein R6 and R9
are 20 hydrogen; R7 is Cl-C4 alkyl; and R8 is OH 11.
wo 2004481 &9npound according to claiml wher ei are

hydrogen; R7 is NHZR5; and R8 is OH; whé?gS%UQQQmEQhS are
as defined in claim 1. 30 WD 2004/011478
PCT/ CA20113/ 001121 12. The conpound according to claim1
wher ei n s OH.
15" Tho Comuaia saus N RS Bl i e Beld ol oy

hygrbygr; R” R7F; @and RS @re hydrogen and R8 is OR 5 14. The
conpound according to claim1l wherein said conpound has
structure (I1): HO OH 15. A pharnaceutical conposition
conpri sithg éheanpmmndiaaum@n@kngmmm1aMynandQ%k @+ains 1
Ol l y acceptable carrier,

am@k@ %F@ﬁtm%hegépuén?thﬁﬁég A net hod of treating or
preventing a viral infection, conprising adn nistering

5 1o asubj eCThgncaﬁggugdhear;a&hl N @bl 1 2lpcapound

according to an e of C i n an Aamu

Gommmﬁﬁﬁﬁveﬁwmumﬂémt or prevent a V|raI infection. 17. The
met hod of claim 16 in which said i-viral conpound 15
is adm nistered orally. 18\ The thod of claim 16
wherein said anti-viral co £ adm ni stered
system cally. 31 WO 200410414 .2003/00 11 21
19. The nethod of claim 1§ wherein said viral infection
is

" HO

(i)

OH

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

carrier, excipient or diluent.

10 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 virat infection.

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

15 is administered orally.

18.  The method of claim 16 wherein said anti-viral compound
is administered systemically.
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caused by hepatitis B virus (HBV). 20. A nethod of

treating or preventing a viral infection, conprising
admwe yuerilelg to a subject in need thereof a coRfogiAagiogmII2I
according 5 to claim15 in an amobunt effective to treat

or prevent a viral infection. 21. A conpound or

conposition as described in any one of <clains 1-15 for

use in nedical 1Bhereymeidadd ofusaimol6 vehecainpaid ngtalonfection is

conmposi ti ccor.di t one of clains 1-15 in the
manuf SEYHE g)%\‘e ﬁt'tfscﬁ]ﬁ{ﬂ gf‘?g or nedicanment for treating a
10 viral infection. 23. The use of claim 22 wherein the
viral infection.is gcause si_ngl

virus. 24. Thegg'se )gf"e °§i°ﬁ1¥§§%ﬁhoép%vgn eaa\glg‘j:ﬁriqJl

st r andechpiily mdminstdriag HBY suiéct in 132d thereof a composmon according

5 to claim 15 in an amount effective to treat or prevent a viral infection.

21. A compound or composition as described in any one of

claims 1-15 for use in medical therapy.

22.  Use of a compound or composition according fo any one of
claims 1-15 in the manufacture of a formulation or medicament for treating a

10 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 siranded DNA virus

is HBV.
15

32



