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Committee for Taxonomy of Viruses. The Flaviviridae consists of three genera.
[0013] 1. Flaviviruses. This genus includes the Dengue virus group (Dengue
virus, Dengue virus type 1, Dengue virus type 2, Dengue virus type 3, Dengue virus
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designed function and then die at a programmed rate.

[0018] Abnormal cellular proliferation, notably hyperproliferation, can occur as a
result of a wide variety of factors, including genetic mutation, infection, exposure to
toxins, autoimmune disorders, and benign or malignant tumor induction.

[0019] There are a number of skin disorders associated with cellular
hyperproliferation. Psoriasis, for example, is a benign disease of human skin
generally characterized by plaques covered by thickened scales. The disease is
caused by increased proliferation of epidermal cells of unknown cause. In normal
skin the time required for a cell to move from the basal layer to the upper granular
layer is about five weeks. In psoriasis, this time is only 6 to 9 days, partially due to an
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a uni formsurface crosslink on the resin.. As .a result,.
t he exgaceliular matrix. Examples of fibrotic disorders include hepatic cirrhosis and

mesangial proliferative cell disorders. Hepatic cirrhosis is characterized by the
increase in extracellular matrix constituents resulting in the formation of a hepatic
scar. Hepatic cirrhosis can cause diseases such as cirrhosis of the liver. An increased
extracellular matrix resulting in a hepatic scar can also be caused by viral infection
such as hepatitis. Lipocytes appear to play a major role in hepatic cirrhosis.

[0023] Mesangial disorders are brought about by abnormal proliferation of
mesangial cells. Mesangial hyperproliferative cell disorders include various human
renal diseases, such as glomerulonephritis, diabetic nephropathy, malignant
nephrosclerosis, thrombotic micro-angiopathy syndromes, transplant rejection, and
glomerulopathies.

[0024] Another disease with a proliferative component is rheumatoid arthritis.
Rheumatoid arthritis is generally considered an autoimmune disease that is thought to

be associated with activity of autoreactive T cells (See, e.g., Harris, E. D., Jr., The
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hydr ophobi ¢ property, for exanple. The water absorbent
resin which can be used in absorbent nmenbers of this
WO pve06328n does not need to be particul arly reBtT/US1008044709
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means of any of the known nethods. The ethylenically
unsaturated nononer is not particularly restricted but
is rr r S .
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the overage will possibly result in deteriorating the

wat er absorbi ng property of the produced water

absorbent resin. The water absorbent resin which is
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and t-butyl hydroperoxide; hydrogen peroxide; azo
conpounds such as
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4,873,299, No. 4,286,082, No. 4,973,632, No.
4,985,518, No. 5,124,416, No. 5, 250, 640, No.

WG 2@64632890, No. 5,145,906, and No. 5, 380, 808 amdr/UusS2005/044709
Eur opean Patent No. 0, 811, 636, No. 0, 955,086, and No.
0,922,717, for exanple. The nononers and the
initiators which are cited by way of illustration in
t hese net hods of polynerization can be applied to this
i nvention. The aqueous sol ution polynerization nmay be
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whol e acid group)falls in the range of 25 - 100 nol %

or joossgiheld @rgmbplinkit of 180 inverhtdén, Bis hal H. g ahathgeemfodbflent of
- 75 nol % or even in the range of 60 - 70 nol %
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neuproliferativd efedtiie guadensideds: t he whol e acid group) in the
range of 50 - 75 mol@ The result of the

pol ynmeri zation i s gehera a hydrogel -1i ke

crosslinked pol yner fle”“this invention permts this
hydrogel -| i ke_crosglinked polymer in its unaltered

form t resin, it prefers the

pol r to be dried th the water content (% [2100 -

(solid content) (%] ®hich will obe specifically

descri bed herein below. gncidentally, this invention

nodi fies the water absorbentygesin by the use of a

wat er - sol ubl e radi cal rization initiator or a

heat - degr adabl e radi call_ poRynerization initiator (in

the pres i referred collectively to as
"radi cal golynerization iRitiator") and active energy
rays as described specifically-herein below This

nodi fication results fromthe acti.on of the. radjcals .
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therefore, does not need to be |imted to the water
absorbent resin which is obtained by polynerizing the

wat er - sol ubl e et hyl eni cally unsaturated nononer

descri bed above but may be effected on such water
absorbent resins as crosslinked pol yvinyl alcohol,
crosslinked pol yet hyl ene oxi de, crosslinked

pol yaspartic acid, and crosslinked carboxynet hyl

cellul ose, for exanple. The water absorbent resin

which is used in absorbent nenbers of this invention:
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may be a powdery water absorbent resin which is
obt ai ned by pol yneri zi ng a nononer having acrylic acid

W@ s@bty32particularly as its mai n conponent. ThBCT/US2005/044709
hydrogel -1 i ke crosslinked polynmer which is obtai ned by
pol ymeri zation may be dried and subsequently
pul verized to a water absorbent resin. The drying may
be effected by using a drier such as a hot air drier
at a tenperature in the range of 100 - 22Q0C or in the
range of 12@Q,4- 200C. For use inghe pulverization, ch,
anong shear i Mgy, crushers, | ct by edder a Base
hi ghioSp Yy grindews | u I n t he Hanes of on
t he powderingfmachi nes classifiedfin Table 1.10 of
Particle Technol ogy Handbook (first edition, conpil8
by Particlefrechnol ogy Associ atifgn), the powdering
machi ' p ss at a asg he R
mecKH&ni sis s as cuttity, Sheartmg, striking, and
rubbi ng can bé adoptedparticularly favorably. Anong
t he pomderiqg%nachines whi ch an r the foregoing

e . . . CH
descri ption he powderi ng nachijpes mglch have_ cut t IR Base

andP% [

particul arly advantageously. JA rolfl mill (roll rgtaryPH
type) powdering machine may be cited as a preferred
exanpl e. Thep wat er absorbent resfn which is used i nQH

absor bgnt ersgRé this jave iB%preferpegﬁkgiggx/B%e
in &go y m |t ne§O beya powgery wat eFCabspr be

resin whoeh c&Htains particl e of a diameter in Qhe CH
range of 150 - 850 mm (as defined by sieve

classificatign) in a proportionlgalling in the ranggy

of 90 - 100 8gby weight or in thp range of 95 - 100 g
by wejQ ¥ nodigge SOF bentyof €54

havi ng alpartifcl e di ameter exceedifng 850 nmis used i®
disposabFe di apers, for exanple, it inparts a

di sagreeabl erfeel to the user's Bkin and possibly ©OH
infliciks a turg.son the p gBasa diap9ﬁ\ri£j;5§v/B%e
t he Hséar tY €t e a di angf@r et han 158%m7Tn a
proporti @n ex&8eding 10 % by Fwei ght based on weilght of s

t he wat er absorbent resin, the fine particles wll

scatter and clog the texture while in use and wll
possi'bly de de the water absorping property of t ’ Base
modi f € BHF bent a5 o fght g@éragégiglx/
particle di amdger of the wat EIabﬁbrbent resin falls Ns

in the range of 10 - 1,000 or in the range of 200 -

600 mm If tke weight average paxiicle dianmeter fal s
short/pibégiﬁgg?ih%eshorta Wi osshdbl y pr Base
unf aH@r a | erms of Eafehy andgheal th. &Snverse

if it exceeds &H000 nm the excess will possibly CHs
result in preventing the water absorbent resin from
bei ng used i di sposabl e di apers,z for exanple. The oH

particle di terlﬂgntioned above~N s thg val ue Base
det egaf n net hod r e ati on ofOparftic
si ze di stgi butFon described i thefhorking exanplo# F

cited herein below. In addition or alternatively, the
wat er absorbent resin to be used in absorbent nenbers
of this invention may be obtained by produci ng a water

abs %&%ﬁ‘t &SR ipﬂarmaceutically acceptable salt, ester, salt of an ester, prodrug, salt of

q
Base
CH

f e n

a prodrug, enantiomer, diastereomer, or tautomer thereof, wherein each OH can be

substituted with OZ, wherein Z is as defined above.
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precursor having a |low neutralization ratio, and

m xi ng the water absorbent resin precursor with a
whame/o6deBi ti f unctional surface-treatment agent BCHES®05/044709

been conventionally used for the surface-treatnent

(surface crosslinkage). The multifunctional

surface-treatnent agents have such properties that

they react with carboxyl groups (-COCH) in a water

absorbent resin but do not react with the salt thereof
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(WG 8 e 4o BN BGR Py e el efeciv
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hand, when & wat er absorbent resfn is obtained by HO
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et hycéni at ur at eb’no <pHke acryHOc a

a mai n conpon€Hi, and then neutralizing the resultant Cf

pol ymer vvithcéian al kal'i conpound such as sodi um

CH
hydr oxi de ang®sodi um 5 carbonatels the resultant wat K B
absar beqt | Bse a sngl B&°pol f ase
cont®ht and hi gel strengt It 'F however, when N

subj ected to the surface crosslinkage with a
mul tifunctiopal surface-treatnent agent, has N3

det eri or at ed|s tegasceabsor bency, because the - andf> Base
- not uniformy distributedH® t
wat er absorbertH; resin. Accordingly, the water CH;

absorbent resin to be produced by the latter nethod is

not O desirably subjected to such a conventi onal

surface crosslinkage with a nultifunctional

sur f treat B acadRaly accOnaE SO, YsterdGOQTeh BGer Prodhg, salt of
met AWLS@S to_rraalge a V\}I’a% er absorbent resin faor use hn b
t he agyedmpementinsprsediastereornes; o fapipaIt fisreol sihpsein gach OH can be
wat ef - Lfakin DAL YORELEPIH9& i nitiator or a
hea?ﬁlﬁggl}ég%ggﬁgﬁclgl po ynleri zgt lon initiator .

i ndueess] crioost parkiawjar dsybodinant dhe hage i apairtgian Top pprticular sub-
mai n_chai n for.m. 1<C using 5 the radical

for & ﬁg’f".eﬁ%&eﬁ’ﬁ jmﬁ%{légg Sf@lé){:(t?c' n%lH%i th -COOH, the

cr 096049 nKinnme rppsicilao renibediment, afef bast dela pypring e i @rpagicular sub-

not the.- raups are uniformy distributed in the
wat @FHEQB%%%HPE%%%M%G(gardgnsnllﬁ't, according to the
et hoevoys el tvthak embodimérey tlas antbeirslly @si antfwolifgwéve reffective
t he absor,éae,nt nme rs_of this i.sg.ven .ion, a water

abs JMBEATIAE 18 SS1ePTGRHTR e BRCAPHERESY pol yneri zing a
nmonomer or a nononer mxture incHuding as a main O
conponent an acid type ethyl eni &ally unsaturated
nonomer |ike acrylic acig~to gbtjaNy aBasd er absor bent
resin precursor havingd@ | ownieutNaM zation ratio, and
then neutralizing the water absor Bent resin precur sor
with an al kali conpound such as sodi um hydr oxi de and

sodi um car bonate can be nodifiegf and the resultant
nodi fi ed wat er absorbent resin %gt ained by this
met hod can mani f est hi fd excel | ent

I t
wat er 5 absorbency. H
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In this invention, the expression "water absorbent

resin precursor having a |low neutralization ratio" is
WO edoe/6R81t 0 as a wat er absorbent resin precurBOT/US2005/044709

having a | ow neutralization ratio (nol % of the

neutralized acid group in the whole acid group) or

havi ng no neutralized acid groups (i.e., the

neutralization ratio is zero), and typically O

referred to as a water absorbent resin precursor

havj a [ . (Rl %.0f ral i

et IPOGHEFY iRkt oLl Bicl I, e skt DBl 0 Bl St of
I ang @rafirugeoarfiOman [dd4stegromien drHeutempen thsaeofa whiereamepsh ¢3H can be
O o_20.npl.%. h.a er or:bent resin precursor
havF‘%émggflgwh%twlhgfeﬁ%fsl agﬁigfr‘i%etdibagm%:ean be obtai ned by
t he[@azie M®bioghrikslarembodimest, thobae iby pysiniiinea Inmepertienlar sub-

m xtuye,.includin S a i.N CO nent an acid
gr oﬁ‘ﬁg%ddli’i‘f’rgi ?Hﬁ%ﬁ%ﬁ%ﬁ'ﬂuf’?ﬁg&o fylic acid wherein
neuigoas) Z &k ofd phirdithler sMyodderddihy Hagdisw piinie. t Inea ahdivelar sub-

range, Thus the detail ed explanation of the precursor
wi | FrBdiggRty he BUTPARSHRNE O e Nt of the wat er

absqipgnt H Smbthet AnidRdMERt 8 hhevitdlyhed sh@proliferative effective
production of a nmodified water_ absorbent resin

c ontediessisle dxpelegted fom thegonp FisHRS ofise | nabsor bent
menbers hascnp particular restrgction so |ong as thie

wat er @bsao t BRSI N POSHESS | uimid y. Tbe%/&se
absoZbentT7 e after bet ng™ari t 1800C% or~thregy
hours possesses a water content falling in the range

of 0 - 20 wt. % or in the range of 0 - 10 wt. % §f
in the rangg.of 0 - 5 wt. o% T vvat%r absor gent I N Boce
to bg” $65Fbent pe P i nugnbien s

not limted tagthe product of thélnethod described ‘ch,
above but may be the product obtai ned by sone other

nmet hod. Wi lke the water absorbesd resin which is

obtained b e mrthod degxgri bome: i S a _wmate Base
absoZbent=Te havi ng uAadergone surface OH
crosslinkage, for use in the nethod for producing a

nodi fi ed water absorbent resin of this invention, Hhe

wat er absor §Bnt resin whi ch hasilunder gone surface F
crosshP Sthfance qu\bﬁd%%%‘h c ap® , Base
pol yval ent epgxy conpound, an al Ryl ene carbonate, oF

an oxazol i done conmpound can be adopted. (b)

Wat er - sol ublg radi cal polynerizgtion initiator Thed
met hodd\%@gmﬁucti on @f i fBed wat g0 H oo
absordent=Teswfor use #n sor t rrerrberzs/ 0 heg

present inventfon conprises nixing a water-sol ubl e

radi cal polynerization initiator,and the

af orengnt i Walser absor%m&g hout oaddj Base
of ad’e enreal |y unsatira nomngmer . Hifh%g
surface crosslinkage of a water absorbent resin ha
beeno@aner gl phaghdeaaicely Mteptile s eddn sl of af BEER P Arug, salt of
crosslinking agent. The incorporation, of fIh?1 surEace defined
cr oSsPOARENENaARURT Aiagigiepmet, ot JyIReg) thetppindibpgn £ 1s as define
chempg@l |y the functional groups present on the

surface of resin with the surface crossljnking_ agent

and [0%#63 e Jueme pgitipHer eehodierpt. dhesbage s RyGFRgiag n a particular sub-

cro 'oﬁi‘fne?lf, lg%%tyﬁﬁlgdiﬁglfsq 5t_ﬁlLﬁ,nf e surface. Then, by

properly sel'ecting the chain ngth of the surface
cr 098077k i Ingoregemiculair tembgdimsdte theobase 3% e pronedjiy gtparticular sub-

easi | y the di,stance. e links. By adjusting
t he Cél%ir)é)lc}lrlll‘tlen 5 fthetpr%me 13%51%% O Aabfre
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surface crosslinking agent to be incorporated, it is
made possible to control the crosslink density. This
WO pwe06328n, however, has been denonstrated to POTUE3005/044709

the wat er absorbent resin, specifically to introduce a
crosslink structure to the surface of the water

absorbent resin by nerely using a water-soluble

radi cal polynerization initiator without requiring the

i ncorporation of the surface crosslinking agent

nent d above, ., Thi s Jjpvention, uses
R@ﬂ% la d)n{a |er(§lrl?0€ ent ﬂl\é nHyIF%SI;ﬁe §¥LEE:§%Z Ye cd)ncentratton to
rmncanhet}e 5@% Mrhhehxbhjoﬁ):vvhtﬁf tegte@ iteat appgppribe cell—based assay, of less

FadP g WRERTER SRhpPa R S R b b domsHErEG, Tn o

avoipgleferial @aboginmgt, IthH’hLﬁfeoinﬂkets ‘éﬁdnﬁbméﬁdalll? kfridhadi cal
on I nitiator that, is activate

P 0L 7 ek tibyontion alipingiyce ) s Hhegp lovge ?Pétures

act ifoesopn (b eusust Ae9ciBbutilnBichBSOE RE Fomi@s (1y — ?t k¥ escribed
|nv%§t|on t hough the _reason for the formation o

sur fgeE OF ngltarrﬁw&g%catty agopptabla st orgweding %\eteaﬁm@apedwal therapy,

pol YiREhd ZRlbh&Nral B bh@hRby ﬁfﬁgarkgﬁea%%ﬁ{ Y€ RRPIO¥0r HBY EedtBent or
notclear, the fact that the crossiink structure is

f or rEQPhalpsis 9fna Regrorikden fiecleding KBV Benarnavizideg (including HBV),
COMAERE Sviliiasd I'(fncfugmlg UBKIDWY AR H@f\ﬁi r ﬁl@é?cﬁmt@ aly LP& disease
wat er - sol ubl e radica ol ymerization initiator

act iohareegrizeg by Iabn@mpb@ﬁvler wrolifetationsudheas camrver, dgpkemipor tumor;

act a sev i de

S ) 2 675y PROSAAED Ay R P 0, P
r esihereamar damlswatmtlmlbtaccdmbkt wlte pkmhwg:lthbmg‘éimhe ntayufacture
SO Cli This agtion

SO ALl G R R R AP, e
t he (maluding HB Vi), ehd/oElavigiridse (aitxﬂmh@BVD’\EﬂtdrHGVﬁ infection, or of a

i S ARy DB HCD PR BB el g oo lenkemia o

eventdat |y forns crosslink structures randomy. This
i nv artl uIarI desi gnat es "a wat er-sol ubl e
r ade@ﬁ ?p AABSERACEioh I FOTRRSKIon e Mslide (3 antivially effective

I Ni tahRbe ofcﬁébro%u@@ﬁhdlé/osﬂbw g6 eRth gnLipnmhy d&@nﬁéaeherem or its
surface of the water absorbent resin whi'ch excels in

hy d ORI FHICHOAsE PRSP e w@u&%@pﬁtoaqhwwﬁet pharmaceutically

Th uaccelptamescaﬂmisr AR RLRdih Q1 RROPUES: frviiRios! absorbent

resin which excels in the water absorbing property.

Th e [0@83Lr -(db| yphasmpceytienh corpprisifivn riiitha ¢ystobityl micdroside phHformula
ed n 0

o5 Dt h ) b P ORE o R SRR A otk LIPS prodrug

| esgharéndin qcanhmatlot)/wﬂt ommemm(e ma)er anyirgiyneffesties @ewsminés

of t tey - i.on t

ans\kﬁéﬁ4 g ﬁi érglaéig It(;or% tfxet &q oéiarattoe ot ICF"CI? etgylsnltjlg eos.1 de ofatlonnula @O -

ami)uns fescsbddf ntran, m’idhmnpmwuﬁewlg acamhbﬂmtaas shdiprodrugs

persul f ate; hydrogen peroxide; and water-sol uble azo

conpounds such as 2, 2' - azobi s- 2- am di nopr opane

di h){ODSS]:hITHeI clelobtit}] Audleosiizodt ﬁ)hﬂula (@ 0 @Ay adel tﬁioﬁgt‘ﬂﬂ)y active
propane roctnéglde may h%ed The use

per &!ﬂ “5% 4T YAt ﬂ%?n‘fﬁ?ﬂ““t“ﬁ@ el tfmtse\% OBHIY, The
res I%Gﬁlboﬁﬂﬂéltaré hesomdful i 186 A LB mBRSOr RBmAIe8dIR18} %6k ration,
in the absorbency of physiological saline against

pr e duglipding fumornang cepesEi Qne gep 6#5ily deteEning dhesipagiiuyn phaciiwity by
ab%@z[l@z?cﬁl‘ﬁ)fh@&ﬁ’ﬁﬂ&ﬁﬁd P S 2ddhys dkfcnﬁ)gfh&@ih'o? Sith!aQ¥¥her confirmatory

conductivity, and the free’s [1ng capacity o
phy¢p8¥-ogi cal sallne (in thls speci ficati on,
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referred sinply to as "free swelling capacity"). The
anount of the water-sol uble radical polynerization

WO niobioed28r may fall in the range of 0.01 - 20 mei/gk1005/044709
parts, or in the range of 0.1 -15 weight parts, or in
the range of 1 - 10 weight parts based on 100 wei ght
parts of the water absorbent resin. If the anmount of
the wat er-sol ubl e radi cal polynerization initiator to
be m xed falls short of 0.01 weight part, the shortage
wi || sibly result in pr t he er. absor bent

r esi [ﬂ&ﬁi onfsEPRET FRRdimet ég g‘rr‘]fttlff)g%ﬂ% ogﬁat Hiip depaiitis o C, or

act Iy&, BRACEY Joﬁ%)%un@mé%ﬁﬁitﬁée of sfalttcﬁﬁb@m}hhﬁiste?efd ih BSmbination
wat er - sol ubl e radi cal polymeri zation initiator to be

mi x ¥ abistpdioasvitloanpgicy mﬁvyalr 4g8nt, $ush ag o ArigE Vyiaggnt or anti-hepatitis
possighity 1n51%§fﬁg bhdsB 8@ %%MI@EB&Q [2Y %eﬂé@eh = cﬁgl%ﬁfaﬁt fherapy, an

property of t wat er absorbent resin
i nvehiertsig, d%%ee@fs@m @ramprf aggitp gra pdEmipitessd together éfhereas during

radi e I "

nccoroy @Rl REhy A AP dds et a2 o AP Bl Rored serialy. The
pos sesxenyile depin ent abperpiper, unaesvaasn,cammtmdomwattdrs ¢fhtbe drug as
cas q’ve(?lf as\t eliIQac?&g’ %&(HF JthhR o\%%f(?lrmv\ﬁeglp l ?thl) Cl?cit Eh%t dosage

pol ynmeri zati on i ni f-an ol
r adivebies pdll yise vhiyawitlo thel savdnt;abﬁthe cpaditioc td by hl}evmted It is to be

o AL B Sy 4R b8 e
p h Otse]}mdhbéﬁrehduﬂditbb aidjustedtdvat €ifie &Sordﬁlg o ¢ @ndivid®digediand the

% t éorlg;%isana Xhl E,ﬁl}xeipe?%l Igllmltlt 1‘§lg| ?{{/sglﬁ?sw%ﬂl%r%he administration

ess&nﬂm&bhmog@@g a wat er -sol ubl e radica
pol yrmeri zation initiatgor selected from anon
per S89¥7ht onligitng pgf‘érq;ﬁla@ra AR ARG i dn sgrgbination

CONPGHNGR corhpdiis WSR1036H hdkRN ﬁiciune amirdlddid AFTO! Nehivudine
than the water-sol ubl e radical ynerlzatlon

i ni tEEEbCarbayiTedpNeiaite st 5%“1@‘? oycPepeiglowir, Zidovudine (AZT),
pol mﬁﬁﬂo&ﬁg ' @Eilk)) %afcht@ﬁlﬂé H@i‘(}c I'Bt%amge d@@\? TLRRAH YF (Viread),
escri be f

used as d above, ymer i zati on
i ni tAtaeatis ABE), els(—M“M@él LHd}IéA h:éwnmnaw prediugs t 4ndeB-D-dioxolane

ge In _Z&Sﬁ% gsgr][e's \éf’i‘éh' P\ i —d%}(gl ﬁ}‘?l cﬁgugﬁﬁg Qﬁ@gg%d10¥glg+ %éﬁglgmopunne

e or gani c per ox
ket dPAPPYy and fd)- dmolawﬂ%ectl@ropdtmd nAL®);omdremicledsidé R inhibitors

peroxide,  Rerox 1rrafc’rrr1:il;e)2 Q\%K Lﬁxy rg?glggt(ﬁgga %E‘ bﬁelavirdine

C|te3 ese prto n |m
conT@egiiglot)y pm;teasb ahlhlmm Gatlchs Asmm&snaaﬁ Aftamnma fFpsa@yprenavir,

t he .pr.oduct eC| cal s. sol.d_un ~

t he BB KeRiras NRGER s APl figastianirn AZT DUP450 and

g I;y ?ﬂgﬁ%yﬁ%&id@&h&mﬂti flkR )ayE%ii@hﬁm;%mh 3J T@ﬂﬁg (&8BC a@;?fc + AZT),
0 phenyl ] - ydr oxy- 2- net hyl -

1- prdgp gﬁ“@g éﬁ?y‘%vﬁaythls i nvention necessitates

addiegspal THeS@nPouMdsh&h didd bd Me@lto ﬁeﬁﬁe@ﬁﬂuﬁ?ecﬁéust fmia virus

initiator to be used falls in the range of

vei dRtAYafdlige mmungdefigigncy yige agd sigian lwwo@ﬂwenphvw (Wang,

Or  &yVeRdnBlddlER’, %Hﬁlaﬁf Or - J1dddrdtei BN tan@ Al fors bﬁwd“&&hwty of
100 wei ght parts of thé water absorbent resin. This

r at éwelposidee apd ﬁmespelnebsdq oevarse rizdnpaiptaseronhibiters a@NNKE) against
vat eefhuxiQ kﬂf?étﬁrsf %hﬁe%nﬁo(b@ }82195}}0'11@1' %&r&&gﬁce%ﬂ%mm Retro
as, or exanpl e,

not nore er not
t hawimﬁe]s@,ndahdaipdlrlnfecmdnar Washingtomdd@, Dh(an1211(50199$ $dilen D.C,,
wei ght of t.he water-splu radl
pol y UIPZ %1% ﬁ)u.? Alnfn?]gt o et éPn Rlloﬁh ume Pract. United States, 9:
321-336, 1993; Philpott, M.S., Ebner, J.P., Hoover, E.A., “Evaluation of 9-(2

phosphonylmethoxyethyl) adenine therapy for feline immunodeficiency virus using a
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(c) Heat-degradabl e radical polynerization initiator

According to this invention, it has been found that
warwageizent - degr adabl e radi cal pol yneri zati on PCT/US2005/044709

initiators, a radical polynerization initiator having

a specific 10 hour half-life deconposition tenperature

can mani fest effects simlar to those achieved with

t he wat er-sol ubl e radi cal polynerization initiator

descri bed above. As used herein, the term

"heat - degradabl e radi cal polynerization j{nitiator:" ..

- of VP RSBt B ene e B A PhgL 351155166,
heaidpg. A heat-degradabl e radical polymerization
initiator having 10 hour half-life deconposition
tenperature in the range of 0 to 120C, or 20 to 1000C,

MRy [daQoUS Britid, Y SarbB4BI IrABleosi@RSHUEHd PEpsédiCinvention can be
tenperature during irradiation with_active en

. e .

¢ ay sfectivipeinstERALEIANES §f Ve AYSDGHI el FER iin Mutations at the
| ni § AL on RAVNG vk RARErIRL fredidd 606 AMAS ThéreMre, a method for
temperature in the range of 40 to 80Cis partjcularL%

pr efreating [ HIVuis gcbviidedtthatandlydes admipistering & qgebocylisravplepgige of the
Of 10 DU AR ol | iytd béul: So h@Rhan i
Rl sl o 1 A EOEROS RO ATER g b kb
i Ni béedtafrthdrapytiocomhibtdl e aligrmation witk asirey dgleinduces a mutation m

Con el i, the u robim. o reverse
Che R e e ifont BORL idehdn DG B8 oR1CECEROATR the rovers
pol yamsctigadel egionni Thiat imverition | dak dhey ptacticet i igh referdng to published

results. in | oweged reactiuity. The heat- .
o GRUREY I BT G ALY S 48 Pt EHEAF Ricp pattem
bei ng anelvatrigiel y i nexpensive. Further,the process and
devices for the production thereof can.be _sinplifjied ..

oo AUSRI ¢ mefhont el he PerPAG c S PAO I g ety Figpion as
as @lei‘%%E @ B PREsMOWHIh Wkibib dig SesemBe waie aati-BlV ygents is
avail a

e as a phot o- degradabl e radi cal polynerizatian
T elsamuvicsis TPt ERa A ST of i MERn: UBGPiaaehe vsed
radigeglag sysg%%ezﬁ‘ﬁefaﬁjﬂ férNinl Bt whiR®l SHibhia k@ StRte b A8rug that
sodi-um pérsul fate, amoni um persufalte, and _ patassjum

per suflupestasmutpféanced fsdi$4 cedonaatp lggation @fhghibar fhed Sheofiope ;

per 5@ t L la0her8da18@ dhétes the followi
pergce gtgﬁmﬁ%ggog%nﬁggggsiggﬁagﬁdmgzo %onpounéﬁ sacﬁ oWine
as 2mpodiarolsi s (2- am di nopr opane) di hydrochl ori de,

2,2 - bi s [R-2(aim in- 2- e’ ..
di h;l%@éfm ri e‘,ng"é‘ﬁ @%‘gl“%@o%’? é’m)v AR  human CompHsIE
( 2- maininidt@ingpin@ffettive ampuntey a babedyckdnuckeside of the present invention
heat - degr.adabl e.r adi cal I rizatij i Pt (S .

oi t & BpapEnacsRicelly rsctpul tiote o it o de pﬂél;ﬁga& Sptjopally in 2
anMmyphbacicslll datgablararipntiasentimiyer eudlfeatation avith adog that

conpounds i ncl udi.n , 2 -azobis - am dj,noRr,opane

di H;F; USeshi gpitaiien 1B ,q-g%:ﬁ%tozb ?cg:atrcﬁi_ é%qriatﬁ%uag)fg]]%ﬁncg gril ?)S the reverse
PT ORAREdriptiéegioac O:ri ;:Ie\,Nhanﬂ ﬁ 2' -%oﬁi S i

2-net hyl propionitrile i.C pur.half-life ..
<(3Iecd i |tO (i) ﬁA{ Bisiher afo rteseting #R yﬁ’éﬁ@f@"w inp 2 hypmagg cComprising

MY Rmidseishe RSl adlouds ofAREDBEYAE BikclétBMe bEthy ?&@eﬂt favention
respect of excell ent absorbenCélof physi .ol ggi.ca
©

sal i avats ahermaseutipllysserpinblaswftith Beuaip. ptaRlyity o pharmangtically
fre eac?ré[ﬁ%bﬁ c%g'ieq‘,qg 2GihbMatioh ¥ aNEhARH Wifdla driiethR iA@es 4 Allitation in

of a wat er absorbent resin for use in the

abs diilBbehtt qpdor 834sofdlie tehaseiransaiptase WAt i on conpri ses

m Xi heat -.deqr adabl e r adi I lag@td t ful i
" D0, TR P e85 R RN pgflons ave wsehl in
addi thé prevedtioanné tdeytheni eIV infections and other related conditions such as

AIDS-related complex (ARC), persistent generalized lymphadenopathy (PGL),
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unsat urated nononer. Hitherto, the surface
corsslinkage of a water absorbent resin has been

w@emened2By ef fected by incorporating a surfacePCT/US2005/044709

crosslinking agent. The incorporation of the surface
crosslinking agent results in strong chem cal bondi ng
bet ween the surface crosslinking agent and the
functional groups present on the surface of resin and
consequently introduces stable surface crosslink
structure into the resin_surface. Then, pr.ope

sel ¢eSglapaenarplogical apROTSS NG amfbaélé Pentes tndnﬁl\h@osmve

agendonditibng, S K@F&?s PesSdnk, € tlﬁ&n@&?’to!pé(m@db\k&%ﬁreﬁ hend opportunistic
di stance between crosslinks. By adj usting the anount

of tipfEctiopss kradditionsibese sRpyNEY e formdatinms Farcheryset proplaylactically
the g ?&%@ﬁt'o@ KerSlB R ﬁrﬁ Géﬁmtb? B ﬁlﬂtgk@ﬁ mciwigﬁafls Who are anti-HIV
i nvention, however, has denonstrate I cation

of tantibagtos HIXkwbgdvenositiveet who kapye béej expdseq tof LY.

i ntroduction of a crosslink structure to the surface

of the water absorbent resin, by nerely using a

heat - degradable r BRIKFADESORAPTEON A2t TIE FIGUREAt or
the face

|r|n t he c orati
cr og 'l%j |]1k| ng“a fe it VA p:ﬂsé?]t e, 1nh$%1t1gn ﬁv@ﬂ i (4P [LY goverse
t he texprpsse GRT) \fwtohhtmtl Iachtd ising) aodychbuigl hydlessideadsl the present
unsqmyr ged non oqg{ itth the object of preventing the
heat' 0egradapiers otf’é pol yneri zation initiator from
readqoéssy Viigive 2hie bﬁt iry;b}e rdepiatingy the Agibiti6rabe4 MISMOMBaNS Prain of

avoi he consu t he. heat - de radabl di cal .

o T, RSt Bl tse QR D) o i omk vt S hyog Flslooside of the
| 11 gaksahtiigventibd, Bs eigaved tBBCYY rays prior to the

actlﬁn on the surface of the absorbent resin. In th

i nvdPt47bn, Figws dghban gephs deieinerthy mbbiong g {4y @ﬂtatlhséram of
sur ffﬁ%re%r%ﬁiﬂs&‘ﬁﬁ&@ RY) £88 Visal s A R0al) fobliRd ht@oside of the
polymerization initiator and the active €nergy rays Is

not ‘Pegsegfrinveptien, pheqmuaregito RE. crosslink structure is

formed even in the absence of the crosslinking

compound i s ‘bel i eved to be due to t he heat - degradable

radi cal pol ynmeBEAadiBia DENCRIE DE (T INMENVE
t he S n r

S ev §6a9|%? gflfel I%r%sseﬁtt(}?ve%ﬁgﬁ ﬁrgm% se‘?}l%)/obu%}/ﬁucle mdeaqoﬁ%rmu(?a @O -av)
exi s ltheg @nmdveutsally aceptalfle tdlw, vadrg rsalﬁd&sfcnstasnprodﬁgs ror salts of

and ca ses ot.h of hent e bo together b
act i*0 otb & %ﬁlumfn 8f| oﬁOStflgreC%QaWE ybﬁ’ nging to the
as C mehedmﬂme (dﬂc&udlﬁ@HWp Hepdnatiridad (’MﬁcﬁnéWHBW,gﬁﬂ/cfr PV viridae

act (g sV B ol AR, bt st ductcosides of

exi %ﬂn’ﬁﬂa ayi- aog ik ity phe@mbeutitililyakicptabR 4R, esRf) Galt of ester, prodrug,
eventu%' ¥Bforns crosslink structures randoni

addioh§alt 8f BrofRiSe Fanabrs el deit the disptment pforbypaingl fsltltltrrprohferahon

i Ni ek BliclERAeS Garﬁbesﬂﬁﬁhi‘steﬁ‘ed]& 1ﬁ%ﬁmlfk'életftwlalyf cceptable derivative,
deconposi tion temperature and then irradiating the

r es dpalyding areqmpeuad which @étbre%alkﬂétp@ pr peyjated ati{be 81 upcfsst@a or on
cro I t

W hpAEPpaaRaRe PR ey Rl st LERELS, gty in
\Nat @harabsembelbt aqcepibie carienralni fagtidulan e cgmj)ouslﬁs efigiishinvention
and e saqr hi ro S,
heat ﬁ?éé} # g&%)l a\eéﬁﬁg al’ aﬁlgl%i?r’eﬁl nget:-rlfo\{]fl At tamgth o?atlp% (B or O)
use actltmtyh bs antlpmilﬁdiram avayityher etetth@sbotizdd toal compoumd that exhibits
wat er - b %}e. The conposition rate of an oil-sol uble
heat™ &%ﬁ AW4bl e radi cal pol yneri zation initiator is
| es$0099NSiThisBmbsy, fhblpRssht irfBntSinlifdeHed R FollWTR R flrds O
that of a mater-solugle heat - degr adabl e radi ca
pol yneri zation initiator. However, a water-soluble
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heat - degr adabl e radi cal polynerization initiator my
be nore preferably used in respect of its perneability
WO 0008/0688Er absorbent resin because the water POBOSHONV44709
resin is hydrophilic. The anmount of the
heat - degr adabl e radi cal polynerization initiator my
be in the range of 0.01 - 20 weight parts, or may be
in the range of 0.1 - 15 weight parts, or even in the
range of 1 - 10 weight parts, based on 100 wei ght

parts of the water absorbent resin. If the angu of .
t he [0f880) dé)r avalobrigl muelpesidespat yirtrPoh bt | #idt &hﬂ‘@?"euﬁcauy

to kagce aﬁﬁ‘&eﬁ%ﬁ@@é &ngltsqgerg\ﬁ" ght part, the shortage

w || possibly result in pr eventing the water absorbent

r edeIﬂlb m(lwecrmbabwmwle@m@@e As Wpsarifed dwfsis uand pharppgeutically
act IaX(% Bk éig% dtR¥Sand Vtﬁ &{ﬂ{r usk fin BBcAMRRDY, BF e)Ealﬁﬁ)Ie for the
heat ggra 1% Fadl ca yrrerlzatlon initiator to

i xentatmeutaeuispxzn@h)ﬂnmh qz;‘érat Retrotiddagy &inelydingj HIW}aoHsméandae
res r t t

or OB ]tudm% ?—f\%\ﬁ ém% 3 Fifla chéawg t(gl?lua gg\%ﬁg\? ?ﬁ QCW fection or for the
r esnreabﬁtmmsfdubmgmabcdﬂhtar pwtiferdionspect of this

I nv heat radale r.adj on.. .
i ni te[{;@togf (%c?sﬁdloﬁg?‘gs rs f’blityl %Hé)j%)r odggnylgg‘?égéﬂ; d ﬂ%rceim’ and
an q&memﬂ@d accaptyblbeletisates bl tseﬁtssthaasfem thaomamfacture of a

o e S fors Brenmont St | Ko Maad et By G2 Pginaviridae

us edinsRRE B P aﬁ&\@mla@ﬂnaael (incRidig BMIIE bnd HEW) tdfection or for the
heat - degr adabl e r adi ci:\ 1poi) merization initiator can
be dtramsnbofaby gulanp % exanpl es of the other

i ni tip@doas t{&ﬁﬂha@ﬁﬁ&hﬂeal RRuRLGR! c»ﬂ@ﬁglﬁgtne@s}clbmml AtebSdes, as
such as_oil-sol ubl e benzoi.n_derivatives, benzy

der Avwb@@berelanar HERAHATFRHEHE aa@ﬂablgtqev&lvw Sﬂbthere"f together
Ci t gk a“?}ﬁﬁﬁm%g a8y Llyceﬁt\iﬁb lcahlmeorrah@é& 4@l ymeri zation
initiat e used and such conmercjally avail able
phot[6039d] y rfe)r progessesnfor et prapastion of @ elglutpy Biglpesidespps described
under the trademark

desﬁlﬁnalfﬁgéﬁé% beﬁgﬁgﬁlgﬁe&(‘é&%ﬁ% 0Q"hydr oxycycl ohexyl - ﬁ)hen yl

ket dﬂ@l)OShn dnlqng ambpdm@%g method for the treatment or prophylaxis of a viral

X 0X

r o plg c{u% r(y%reﬁ te%( g%’?dlag Pg{lﬂh ,% EI ‘W que glg?%et Q%fc!éudngHBV),
us e candidel iFlalvﬁzﬁwdaIe )(mchlﬁﬂlg mmand ﬂ{(i:\h)emfmtldm, atd/pr ¢lmotyeal cellular

:Jzﬁgggl%?fglagn %%% é‘i‘{gg ﬂ[ a aﬂOH ({12 2 rr,]&glrseaﬂ% £t ng—pigg'eratwe

par tﬁfec@\&sﬁﬁoﬁlﬂ of Qonwﬁalogbé ot) diet preht iﬂventmt ef its pharmaceutically

absor bent in. This amunt cqQryesponds to a smaller
anDL?r‘FFepF’rﬁ’é‘?r? LB PIARE: ]&eéé&é%ﬁﬂlg cir’adi cal pol ynerization

i ni tlﬁ)ﬁi(ﬁ! STH ChofhSs efBEdiR¥aNR nsthodofor HRRY eatier o\fp;rophyla)us of a
further not nore than 1/10, and parti cula{uéébnot

t harFlayivdes infastonuspeinas amaiCY 1Bfectqpe b P8 adiristration of

radi éilahntgﬂilaﬁﬁ%'ffe@tﬁxe' SBodnl i I z@tnﬁ‘ﬂeos(cﬁl) ofMpel pesedf MRh®I, or its
absorbent resin and water-sol ubl e radical

pol yrhermacaeticely i aseentabiesalprorh gepdruge iozea bine theagapufpoture of a
poI yﬂﬁ&éa%&hkf&?ﬁlee(ﬁn@:ﬁt% Lyighy.t he present specification,

rase "water I'e radi cal polynerization
| m ti0ﬂ107ﬂ oin dnether dwmbodiviais] e medtidctar theotrsatment xgtprenhylaxis of a
init e r r t
pol v%rhdta?%%ecl%ﬂrll,ts?é Fis asq-lﬁll {xrlfth}/ 1 ﬁaﬁﬁclu&e@%e nélstratlon of an
r adi a&ﬁﬂvnﬂbj wfiécuvzahmmmtl mﬁ fi aucmfosﬂa doﬁ hiee \paisem mvention or its

absolgh%%ztlceuhcally acceptable salt or prodrug thereof in the manufacture of a

medicament for treatment is provided.
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resin nmentioned above may be acconplished by m xing
the radical polynerization initiator to be mxed in
wo e@eoeszedi fied formwi th the water absorbent PeEBURS2005/044709

may be perfornmed by dissolving the initiator in an
aqueous solution and then m xing the resultant aqueous
solution wth the water absorbent resin. Since the

wat er absorbent resin is capable of absorbing water,

the procedure of dissolving the radical polynerization

initiator in the aquequs sol ut su the, .
r esi90108ht Tncaretas cuBpPdimEwn 2 dpd ﬂEﬂdgjg’r%i"i?e ?%F%a‘?rgpm&‘ylaxm of a
POl YBRlihARidae Mfbdtoh] &LRGs MOHBY P&, May ith&ipehs @dmirstration
the surface of the water absorbent resjin and unjform

y
mi xefiamantivirefe cifestive aaeupy peamupleeside ofrihe RigigRoEention, or its
sol ln?@cemll(} ok t{ﬁ)le hGg| gxg%rd@ﬁge lther&@MR M @hanufacture of a
solvent 1n an ann I ncapabl i mpairing the
sol mbﬂlbamqntﬁfrtrleﬂelenfaslpmmde@)ol ynerization initiator. The

f e [

N angfétl%ﬁﬁ axggx%y %gllﬂﬁcthﬁl% t:,J%aslﬁgtg(gscg cfpglrl]éj ?@meeﬁil Jnsprb%haytrl:{&zs of a
(as dﬁedmceldardcmnkém Wl a&ﬁmﬁalt velldai i proliforatiemt Jhabf nglydes the
wat er _.ab sor bent
sol f nfugﬁ, téﬂ“l ag ﬁ8$ pro&feritlve e?feﬁ%%%%otu&f ffqagrﬁlgﬁgﬁgé)&ﬁhe present
W | invp@doml bly result in preventing the surface

L gkage. fhom oe ]
\(,:\Lgfpsﬂllil] ?ggilr@%}%gn gfﬁ&‘?]iltz&?ln%}ﬁ% ?,]n .z jts %sr%coltfg)g% )8(% %‘g ecampounds

to {herBd hat€inah Qhegmahﬁy&urew &reﬂﬁhmentlfbr tHeetraatremn tof a viral
of the aquequs solu

i\-‘ ceeds 20 Wg?{%te arts, the

ov e iHefdiopior FongEna) cel adlp§ Vﬁ‘i’ﬁnaﬁsepri)ﬂ 1% t at i ng
CONgYuIRif O ot dibbYdiehig tedftifién Rfthe iRl @yonabf tHeeompounds
drying step which foll ows the ex?&lure to, the_ active

ene sgribed eroiTii by Grosen o I BEORHNGE # NUICRIETER o sbnormal
wat %Elllﬁg‘%%lﬂgrgﬁoﬂ' §§15r8v1ﬁ&1 Kegpnpose. The aqueous

sol ution“can be used for the@g pose of dissal wﬂ@g t he

r adi[@H2]po My meetharaetibndinentt 3 Pacou et Copmes Reg T fnctudes an
pol %@vﬂaﬁ?t eroﬂ}tirﬁoflfe 19k e?fégtln;eh%nmﬁ el AhRekbsm of ard resent
are“m xe e resultant m xture may be m xe

Wi t hnweatier, oo its p]mamacpme@a]ls' asotptebleoseltar paodrag fherephfagpthgr with a

int e ran they, ) i
cr o POFHK %?cgapgﬁﬂﬁo ?rngr ddlbfehtex%céﬁm Itgl n% prelg]en invention 1is
”an;limﬁdeﬁorrponents and then dri ed to a vvater cont ent

|nthern % can_ b r i .
HOQ]Hé]a gla Fu&oé]Per BBIP&)%E?PQ% ﬁagﬁlacfehlﬁ%a?g? t}'\f_m %I%ﬁeaqmcleomde of

puir REXS Bresént Qﬁr?@ht?]dnﬂ or fit @hﬂmmnb mglcﬁtyomemgbl@fsalt bepadmgdhereof in

solution with the water sorbe res X

ot he&PmPREHOR PG ShIEE et bw*%lﬁ%fa‘i“’en%‘g"’f”edﬂ‘gm 18

addifgyidedm xi ng aid is not particularly limted, the

mxm&aldma be added at the s tinme or

(o et ooty et REDPRLe LY pikdeosides of

radi tﬁ@Jg PRt YRBHoA24 0% pHRihdcBiiRhlly depteilo kAt arldhRodrug thereof is
prefer Tb e enbodi ment of this invention is to provide

a maweeradedt or t he production of a nodified water

abs resi | Wekmal h
S e e T
an etiluglagrorietatl | yhsmdsatwhlah e@bmmﬁeﬁreadmlmtelamﬁjl tgg the mammal 2
pr i X fng ! ?lh %%@3{ effect %’? a%{clixﬁ 31" %,t nutcn: B[Pthfa E%eﬁsin%non, or their

irr a resul t ant
m tiHaﬁnWeﬁtitaHﬁidcvlﬁalﬂa edligpr pagsgs ﬁanebh e;rproxncﬂmi mor e

pr o [(%Hﬁg] fe oli%n%oq? g o bg{nlb% {n%?tl nveni}P(? Q! ea’gn%gegrxgé/thﬂgl having
abs OfiRadr ra@@cﬁtedV\ffWﬂh sowpphdlsesilyr nirglifegtion, which comprises

administering to the mammal a pharmaceutically effective amount of a nucleoside of
19



wat er absorbent resin and a persul fate w thout

addition of an ethylenically unsaturated nononer, b)
wa@adaees2a1 m xi ng aid other than water at the SBOBUSI008044709

as or prior to the step a), and c) irradiating the

resultant m xture with active energy rays, wherein

sai d wat er absorbent resin has an acid group and a

neutralization ratio (nol % of the neutralized acid

group in the whole acid group) in the range of 50 - 75

nmol 9% The m xing aid qQther than water is not

par t e Piessof {pvertion; erdhenpbapmpacgutically eccertabie galls 6F Prodrugpthereof, is

or wabaAedi spersi bl e conpound except an ethylenically

unsat ur at ed nononer or a radical polynerization

i ni tiIP&HGL | Tamartioplap dhe ingprtion gnaltdss shpydeseribed cowpousfls ithmethods
vat efor OSRAERE BlovERfeNoMisbd 5 i i ;

m Xi na of heBzaea’ue.oE’SOSC)sl utmee{ﬁ%%ﬂ%tﬁgrﬁ\flo\&}@?ilggf’ or uses in the
abs drasefrctireef amedibament for fgllastivg:may be a wat er-sol ubl e
o Wahs) 41 @PEH REQ! 8RO, inifaifib SRy P .S 0! Ub! @
or wat er-dispersible conpound, Surfactants, ’

wat dP0H8] ube a pbleyarpadriddey dufepion| ichalirgamepatsiol Beniras (HBV)
wat gf 50l ubl £ inorgani cconpounds, inorganic acids,
inorganic’acid salts, organic acids, and organic acid
sal t[80128h Wg) b yRiadutitiae indeton,| inclubling SlPeeinbés adfi 88, Hepacivirus

the term water-sol ubl e upgd: i ferred to as a
cormfsitael RiSaiers VPG BV BRN e s o Dengue
t enpimgt lapsesd emephdliéis Siifiafoup @cl@ing"Mes! RS Wika@)) a8 Yellow
g. %jnce.t e addition of the m xing aid can repress
t he 55@?’ ration of the water absorbent resin with
wat §0012and (hnsboemilhecelliiaf ORI HRY Ghelidify APURAMS,  eczema,
solution with the water absorbent resin, the active
enerPJiToselsrosis, qittyna; suitis asiegriorpsisHisulsipa @ndmaligngpidpmors.
can be irradiated equally and evenly to the water
absarbent resin and thus the uniform surface

cro ' fhe Ipygatient i re wat er absorbent resin can

be gbd@bpedn I]llﬂé? {n&’JoHl ¢t e Hoiagnd! & ta%ﬁ%?olﬂgrgtgvel Xffective
not particularly lirmted,” and It may be used in a
powdaelgosidsrism cyslobwiy nivdeagids 96the geeral ifsprils@d; (19):
suspended in a solution. It my be used in the form of
an aqueous solution. Further, the order of the
addition of the mixing aid is not also particularly
limted. Any nmethod such as a nethod which copprises
adding a mixing aid tRd a water absorbent resRn and

t hen addi ng and m xi p&.an agueous sol uti on t@Xthe
mxture, afek L cho&8npr i%esg” di i a
m xing aid in an laqueoy® sol ution, and siinul t aRequsly

nxing the resul tRint solution with a wat & absor Bast
resin can be used. As the surfactant to be used
herein, at |east one Kind of surfactant which(I¥
selected fromthe group consisting of nonionic
surfactants or anioni gisurfactants possegding an HLB
of not | ess than37 may|sbe adopted. ,As congrete
exanpl es of sucBssurfdct '
esters, polyoxyeth 2
pol ygl ycerin & iphhatic ters, pelyoxyethyle
et hers, pol yoxy yl ene al kyl phenotx’et hers,
pol yoxyet hyl ene acyl esters, sucrose aliphaatic
esters, higher alcohol @)furic esters, al(ky)
napht hal ene sul fonat es, al kyl pol yoxyet hyl ene sul f at e,
and [Wil23]ky br a pharmaceutically acceptable salt, ester, salt of an ester, prodrug, salt of

a prodrug, enantiomer, diastereomer, or tautomer thereof, wherein;
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sul fosucci nates may be cited. Anong these surfactants,

pol yoxyet hyl ene al kyl ethers can be used. The nunber
war@cagsnol ecul ar wei ght of the pol yoxyet hyl eret/abiogs/044709

et her should be in the range of 200 to 100,000, or in

the range of 500 to 10,000. If the nunber average

nol ecul ar weight is too large, the solubility in water

decreases and thus the m xing with the water absorbent

resin becomes inefficient because the concentration of

the surfactant in the solution can not be increased

and [0H@4)| sl?c?é%istaypuéfle eryrigedipe bas® i s al so i ncreased.

Con w7 t

toov[gdn%ﬂ . is lnaegg?(%gﬁﬁg E%’g%ﬁnggnm&l% HoabphaEitaRt dipRosphate,

| ess effective as a

i x.m@oaplﬁte, A5 & ohbilizpd rbesppte cerodek RUOWEZEr CEBPE@IEE, acyl
pol y %\%éé a@ﬁglaﬁéyf gﬂzyﬁdl%%ﬁ})v P&lﬁj}'q I (f}?é{e%gber including alkyl or

poI ne gl pr ene gl'yco
pol yaa;dalyylasmfdw,l 1rmhidy@angthams1ﬂfonﬂ ang behzyhwhetejraibe phenybgroup is

| h | |
g g| |y0§i181¥ ily Sﬁ‘gﬁ&ﬁ&ggﬁ\g{tﬁ?ﬁe %elinf% 3 e sgfsilséﬁls ﬁts di? rdgé%r%g@ }nlhtﬁé definition of
cel lawflgden id; i Hmd smiding abigisptatipid: amdmbbaciha rapobate; a

glet S}gg%‘ﬁm-ﬁhg‘loﬁﬁﬁ Eérﬁﬁf;eé%l&aﬁgyl en%ﬂﬂ% X%glinlgh%'oup which

pgl Yﬁeﬁ%ﬁcﬁﬁﬁlsﬁhﬁcﬁi V1v|o| K?cdggﬂ())ly mty%ghmi@ne aiipytnde twherein Z is
shou e in the range o to

? andeiepnistty Ho psomBee: Aidn et Bomeatgds Bt Pior, oar,
hydraehidicsar Qﬁﬂk'yp SAQYIVRAL,, m&{o(‘&fm]aﬂclyﬁtﬁﬁﬁb &lﬁ)nmi‘&l’fdﬂarylamlno
al cohal , thyi al cohol propyl al coh i sopropyl
alcdﬁéﬂeﬁ%@ﬁﬁpnﬁmﬁﬁﬁﬁﬁ i sobutyl al cohol, and t-butyl

al cogplae) ket Oﬁ%osyc& . 8CAARAVAPD met hyl et hyl
ket one; ethers such’ | oxane, alkox&a%oly)eth Iene

gI ycl80127hnd t étqaahyap@\'aéﬁnahendavheaé’sls R{QR’ Z'sor CHP(0)2°Z”;
t
Cagh s ctar a h‘rd][‘ihddréfﬁha}éhdénﬁg W%&I \ aIr Eﬁ%xlct@? Cs, Cs, Ca,

such as oxI de;
suc msamcb@&qlksdh éalgggnawki lowkiretkiyls IC@zLe’Z -Bt-stbydl lowsr dsgrivetie, Cs, Cs,

9' y (%r n)e hgw% edlléxﬁéer aﬁfebg%fa?ﬂ%yﬁ hd§&@atkynyl (Cs, Cs, Ca,
2 2 , @s, taﬁd [iietaﬂgthyl),,lﬁlqgemﬁt@lnbwdl dkyny@;ll,}adxe(ﬂmro chloro, bromo, iodo),

2- butene ol t an 0 ane

S Bty o DR 1 Rl A e s, KB el NeaoyD.

g' msl}]}hﬂﬁg’l 04, 20@6@'6?) myllagan(IOWet 'ﬁﬂtbjl iy | OO(aﬂifeml@lane C(0)O(alkyl),
i et anmi ne, Methanal anine, pol yoxypr opyl ene,
pent%&})g)ﬁlﬂWFft%lFﬂ) ShAeIBiB Y0l nay be cited. These

hydr@phigji ¢ ORgaAd R, @gétu&rﬁes:@myorb@mﬁeﬁamrﬁmelyS| ngly
or inthe formof a mxture of two_or nore nenbe

As
conch083] ex anfi @ad B canromgdegsithes & fpp e fuse; F‘&BWF’&?d Garbocyclic or
CONMPRIIGhych KAY, sudiBlsah epddideSrinbh Gfdh Aat KA 14/A) Hbh RS isdBt CH,OH,
sodi um h dro en sul fate, and sodi um sul fate, amoni um
sal tandgfRis ﬂ@ﬁﬁb#ﬂﬁﬁﬁ%h@ﬁrlde amoni um hydr ogen
sulf@b and ubf ﬁﬁd al kali netal hydroxides
such Aodlun1 Foxi e pot assi um hydr oxi de,
pol y[\ﬁal?éﬂ!t mstYaiSsH smmwldalmmdmﬂhylcﬁfn hilggen (F, C1, Br, or I), N3,
polyggﬂgkgkﬁp1chlorlde al um ni um sul fate, potassi um
al unf’*€&I°ci uk chl ori de, al koxy titanium zirconium
amoni um car bonat e, Z|rconiun1acetate and

non- i bl e kal i. sal t uff ents. such.
s TGS e B SHRv et O O BHat e dor Sttiodiment of
Mo N oY Gveaesh, RhasInAendtdythire C|ted

[00134] In one particular embodiment, the base is a pyrimidine. In a particular sub-

embodiment, the pyrimidine is a 5-fluorocytidine.
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Further, as concrete exanples of the inorganic acid

(salt), hydrochloric acid, sulfuric acid, phosphoric
wa@edod/oex2ar boni ¢ acid, and boric acid, and the Bel/1S2005/044709

t hereof, for exanple, alkali netal salts thereof, and

al kali earth nmetal salts thereof may be cited. As

concrete exanples of the organic acid (salt), acetic

acid, propionic acid, lactic acid, citric acid,

succinic acid, malic acid and tartaric acid, and the

salts thereof, for exanp al kali et al salts

t herl8&¥35] ardd oat manhpuleraﬁmbpci%m the drsesistairBsf [RgyPagiicular sub-
typi eloliinent tﬂﬁe&mnﬁ?ﬁ%ﬂaxhﬁ@or‘h‘&&ﬁﬁémds cited above, at

| east one wat er-so e or water-dispersible conpound

sel d89136] f rfonanother grbegimssh sthe tanticyinatly pu| ykprelifsiatisn eeffective
al k

pol sAraEe R o oo B e e el Bt T8 e

sul fate, ammoni ugisul fate, sulfuric acid, andr!

hydrochl oric aci dxmy be used asthe m Xi ng ali These

m Xi ngzai se ingly or iA_fHe m of

two or ﬁﬁﬁe e &ftunt of t
be added is ngt pa |cuIarIy limted as I @ag as it
represses the aggregation of the water absorbent resites
wth water, and inpggyes the m xing of the aq

solution with the water absorbent resin, as nentioned
above. Typically, the mxing aid may be added in an
amount in the range of 0.01 to 40 parts by weight or

0.1 to 5 parts hy; weight, to 100 parts by weigdht of

t he wat er absor t resin. Alternatively, i [
i nventi onR3t he ' id may be used
sol ution foryfw t concBaseration in thef rang
40 wt. % in thR" range of 0.01 - 2p wl % or
in the ran of 0.1 - 10 wt. % base t he whol e
anmount of the aqueous solution. As regards the nethod

for mxing the water absorbent resin and the ﬁylcal

pol yreri zati on ini t{&¥or, a nethod which ef f elt'®t he

n1xt y t [

@5%7 Xaorrrl‘%l hgl%% 8{1 gra% tzﬁﬁé’ éfélltb sgarkfrs?lt gfsyﬂ ecs?er ?pLﬂ&ﬂ'ug, salt of
sc r eaproypie, enantdomery dmsae:ryomérr mutlaanmpt ﬂilBEOf; yv\dmem £el’, 7, A, Ry,
air r xer kneader, continuous
kneg%%ﬁ”%ggﬁﬁ¥§%961 ﬁ?%ﬁ?h %? space type m xer may be
ci t e[00E88] arinexeti @rtidubyy edbbddimentetalicdiyivengips, thé entf-aiedlly or anti-
that_in the producti .qQf . a water absorbent resin, the :
raté”8¥kﬁﬁy?%%?P?%?Fgﬂmﬁ%“exaIted by the exposure to
active energy rays belongs to theFpublic know edge.

For exanpl e, by conpoundi ng a pol ynmer,Ngabl e nononer
conponent and an internal crossl#Znkiing agent and a
phot opol yneri zation initi et her and irradiating
the resultant m nergy rays such as
ultraviolet rays, electron radiati@®n, or g rays, it is
made possi ble to prepare an insol uble water sor bent
resin possessing internal crosslinks. @hen, as a

nmet hod for crosslinking the surface of \a wstier
absorbent resin, the formation of a rface

crosslinkage attained by using surﬁ?cepcrossllnklng
agent and pronoting thgofabevéﬁizhaa’ n by
application of heat is known to the pubhic. For the

surface crosslinkage of the water absorbent resin,
conpounds such as pol yhydric

[00139] In one particular embodiment, the anti-virally or anti-proliferative effective

nucleoside is selected from the group consisting of:
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al cohol s, pol yval ent glycidyl ethers, hal oepoxy

conpounds, and pol yval ent al dehydes whi ch possess a
w@bawabizey of functional groups in the nol ecul BET/URLDS/044709

are used. Cenerally, by heating at 100 - 300C, these

functional groups are enabled to react with the

carboxyl group present on the surface of the water

absorbent resin and give rise to a crosslinked

structure on the surface of the water absorbent resin.

According to this invention, however, it is possibl
to forma cri@gbslinked structure fgn the surface of t&?
wat W%}%@q n by, B r adjsg Base
pol rizatiow Initiator and the posure of the OH
active energy rays wthout requiring the presence of

such a surfage crosslinking ageng and a pol ynmeri zablos
mononer. By phe ng%?od di s¢l osed{herepn, it is~fur Base
madeigioSs4 xalt theo’ab agai nsHopr ur

(AAP) of the mibgli fi ed water absorbent resin and the ChHs
saline flow conductivity (SFC). Herein, the

irradiation cf, the active energyHrays may be carri e§Hs
out dug ng caopssse of mxin tser abs e Base
resif) ang thesrudi cal polnenfzatyor initi afdr o oH

subsequept to the m xture of Gthese two conponent's:

¢
From the vieypoi nt of forming a pniformsurface OH
crossl i nkagej~ however, it is prejerred to adopt a Base
netq%g/MQLfﬁﬁgbgpPW§es P ' ixtlire gfya
absorbentl resigi,and an aqueoys, sol Btion contai ni a CH,

wat er solubl e radi cal polynerization initiator and
irradiating the resultant m xture with active energy

rays. As conciete exanpl es of the active energ§§;gé§§§¥v/

ul travixl e s, Bgtectronadialiqn, Baad g _r Base
be dﬂfggﬁé%ﬁggéxﬁctive eﬁ@fgﬁé%§§§§ﬁﬁy be us®d e[t heron
singly of in the formof a cdhbination of two orfrore
menbers. Anngg these active energy rays, ultraviol etoy

rays and el egtron_radi ati on prov adv§ptageous. I n Base
cons; : Fré infh@éﬁﬂfﬁéigéxk1@% enesdy

on the h n y, the ultravioletHrays prove g CH,
preferabl’e and the ultraviol et rays possessing a

wavel engt h not exceeding 300 nmand may fall in the

range of 180cH, 290 nm As regardd the conditions of CHs

t he inpq%%ggigg*/mﬂen the uktraviolet Bagys areAugggﬁﬁélv/B%e
the Hdte |ty&% i rradi alPon Yy T in t hé% ange of'N,

3 - 1000 nWc and the dosedralls in the range of 100

- 10000 m)/cp . As concrete exanpl es of the device figr

. . . . . 3
i rradi ating e ultraviolet rays,2hig ressure Base
-va ,

Mer CyEy~ 2] ow pRES
met al hal i de l'@gpps, xenon |a and hal ogen | anps nmay cg,
be cited. So long as the ultraviolet rays, e.g. the

ultraviolet rays of a wavel ength §f not nore than 300,

nm is used, §t may contain other]radiation and
wavel e h h @Wocegﬁfe\%§¢ﬁ5§§QaP%?cuIﬁ&kywégﬁtsﬁx/Bme
rest H%t ed. n the electron]iradi afion is used, g g
the voltale of acceleration fdlls in the range of 50 -

800 kV and the absorbed dose in the range of 0.1 - 100

M adipofzner &la pharmddgutidiledde§tatild salthéster/ aR AT &l ¢stuf, (R6drug, salt of
the active energy rays may be not |ess %gan 0.1 mn %F

and 4 BEgrgh aRANEOMe digstesomess of futquess dher ﬂwb‘?’f?mrﬁaﬂbb can be

and 4u%§tﬁutul1 #ith %ﬁ, wherein Z is as defined above.
[00141] In one particular embodiment, the base is a pyrimidine. In a particular sub-

embodiment, the pyrimidine is a 5-fluorocytidine.
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m nutes, or even not less than 1 mnute and | ess than

15 mnutes. This duration possibly exceeds 60 m nutes
wob@a/0632e1 convent i onal surface crosslinking ageet/Us®05/044709

used. For the fixed crosslink density, this invention

can curtail the duration of the surface crosslinking

treatnment. Wien the surface treatnent is effected by

the irradiation of the active energy rays, no

application of heat is required. The irradiation of

the active energy rays, however, possibly results in

i nd{1AY gEmenapartenlaf conlmdinent, thehese igarmuFiag| yo ajparticular sub-

suf f, r bent resin at a

enpgégﬁﬁ%@:%%gﬁﬁgwg n01%6§g§%%%ng 1500C, or not
excé@ﬁinm]g In’ZOa@pthelr embedinkat, |thegniitviralie oraﬁmgeﬁrdifenaﬁmneffecﬁve
ten%eratu H9L Syen f ||I{g in the range of

50 - ‘:’EB‘& eﬁ eg(%foﬁﬂ PHVenRtion alTows the treat | ng

tenperature 0 be set at a | ower Fl evel than the HO
conventy on urfage treating t r aipdde€. DuriQg Base
i rradlat e acti vBOenergy , the it er

absor bent resﬁ%hshould be kept stirred. By this CH,
stirring, its ¢s made possible topirradiate the m xtusg

of the radic polynerlzatlon [ lat g and the wat B
absqg Risf or ml yo Ve engy ase

As concrete exanples of the devicerfor stlrrlng the N
wat er absorbent resin during the irradiation of the

active energysrays, shaking mxer, shaking feeder, M
ri bbon type er goeoni cal ribbon type m xer, r ey Base
t ypet der, air current type m xerHO ba

kneader cont i%%aous kneader, paddle type mi xer, CH,
high-speed quidifying m xers, and buoyant fl uidifying

m X be t ed

TeadBR | A5 api e bl APE sl P B BB groago, st o
[ nhiab@rbﬁdg,b&)haﬁmymndmétﬂe(hhﬁ nmtahtodxeofhepmﬁ,dmhﬂmm rach OH can be

of * HERG L0 WhEn Ao Pl RC bt 1 eei h db not

decre@as] Wi Bndyatgairiefbpdigsethe bkseti @ paisidineg I pafticular sub-
this fact, it is concluded t hat %yring the irradiation

of tembodigienty egpEpidms 5o 9-MoreyifiRBspher e used f or

enc'[@@lﬁ? th %né oafichieN e RYhRENL M6 aftOls NiRFhe! OnREparticular sub-

i nert her treat nent After the irradiation of

t he eathp m@n@ﬁ@r@m \Eganing @t agefies absor bent resin may
n‘g%fﬁpallh yar%’tﬂ@i ee%b%@nﬁeﬁt ath@ ek \;uraﬁ?t &Eﬁﬁu-ﬁkhﬁmﬂve effective

erature in range of - 25Q0C as for the

pur posleoside ig Sfﬁl@Cqugi frcmﬂtemup Caflﬂ.isémgpﬁe irradi ation of

the active energy rays, the wat absorbent resin nmay

be endowed with a surface crossfl nkage by the use of

any of the conventionally. kno s&rosslinking

agents such as pol yhyds@©C yvalent epoxy

conpounds, and al kyl ene carbonate#. In the nmethod for

produci ng the nodified water absorbent resin for use

i n absorbent nenbers of the presként invention, the

wat er absorbent resin may add ah nt for enhanci ng
the flow of fluid before r 86 ng t he
irradiation of the actiiQe -

[00148] or a pharmaceutically acceptable salt, ester, salt of an ester, prodrug, salt of
a prodrug, enantiomer, diastereomer, or tautomer thereof, wherein each OH can be

substituted with OZ, wherein Z is as defined above.

24



energy rays. As concrete exanples of the fluidity

enhancer, mnerals such as talc, kaolin, fuller's
we@a0oblog328ent onit e, activated clay, cawk, naturBET/US2005/044709

asphaltum strontiumore, ilnmenite, and pearlite;

al um num conpounds such as al um num sul fates 14 - 18

hydrates (or anhydrides), potassium al um num sul fates

12 hydrate, sodium al um num sul fate 12hydrat e,

al um num chl ori de, al um num pol ychl ori de, and al um num

oxi de, and aqueous sol utions thereof; other | yval.ent
et DI49A! to-ontypafiopH RPedRIrEh HldBS: ' R PRI JRf PRGCHar sub-

for : REQEHGE5-AlorbdydRey method made by
Toﬁﬁ@gﬁgﬂﬁﬁﬁyhgﬁﬁﬂggld undér(?ﬁe trademar k designatiqn

of [00FY| ok due@BrtR0ler gmiiodimentythschaes & HPUe I & particular sub-
precipitati £ oY RESUSSA Corp. and sol d
und%?ﬁ} %elit’?g%gﬁlgﬂ?%d%lg?ﬁgﬂa%qeon of "Sipernat 22S and .
Si pponst] 2206Mgther agmbadithels Benpubyirdly ey ept-Rroligrathgopffective

e D A

under the tHademark designati dfi of "Attagel #50), 75

siIiQOQvggﬁggkgmuwinun1 oshre, ang‘%&idiiﬁi\/B“e
oxi de -Tagnesi um oxi de Tonposite may be cited. SuckHa

fluidity enhancer in an anount possibly falling in the

range of O 20 weight parts, gor in the range of 01
- 10 weigh ar tig,, Or ev in e range of 1 - Base
meigﬁi\pa?ﬁggﬁs’n$&ed wizf h Mght part® ob“Thes

wat er absorb€hRt resin which has been nodified. The ~™3
fluidity enhancer can be added in the form of aqueous
solution wHen it is soluble inQ#ater or in the form of
pomdeﬁkg;;ﬁﬁygLy%mhen i /@swgﬁiﬁhgpﬁﬁ? Thezf%ukdﬁiggx/B”e
enhahcer” may'sbé added i i the form ni xed with a radiQal

pol ynmeri zation initiator. Other additives such as

antibacterhﬁi agent, deodoranty and chel ating ag
may be pro Iy]%§pd addi i on i B, i@n amount f AQBase
in tﬂé\taﬁggghaﬁ I oned abowe di fi edzwa .

absorbent re8kn When the nethod Tor producing a

nodi fi ed water absorbent resin_for use in absorbent
menbers of his invention is cgeried out, the pro d

wat er, Qaps t Baesin gajifs i s§bsor Base
agai%st pres e thereof” It hashHbeen hithérto knowh

that the formafion of surface crosslinkage results in
slightly | ring the free swel ljing capacity_ but

exal tioqg bjBeset y t o rePai B@erbegf%kgﬂﬁéiﬁx/B“e
ever¢in a pressSed state,Zhaner t he absor béency aga’hst
pressure. By the nmethod disclosed herin, the

absdPMEAL Y cagaharsrcgytieally acecpiblesaliFsiepalp et Fnfstehppegrue, salt of
absoar br%ﬁltugr gl?ahﬁ 1h§r il f%gﬁgr, Ry tﬁ%mér%&e&flﬂ ¥Merbit0Zds as defined
conpaPlng W he’ a sorption agai nst pressure of the
resiaboys.i or to the nodification. This fact is thought

to indicate that t Lo . o
e AT T onF bl P OBl s PPRTHARE, M Zprrioter
t he engtiodimenhsiarpyeintidinesiars-flikgoqytidingr oper ti es after the

o e P ST, Bk o

Or  exgibdidnt lieSsurinb apuafinghadenine.even not | ess than 22
g/ g. The nodified

ter absorbent .resin f use, i .
SbScOBLI  rierpeie BROCHmEL R BIHBHE Bty S 11 Tigosides disclosed
absofbancycpgal nst pressure of 4.83 kPa in the range
of 8 - 40 g/g. Though the upper
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limt of this absorbency agai nst pressure does not

particularly matter, the nei ghborhood of 40 g/g nmay
w@e@eoer8f ficient at times on account of the rPEEUSL005/044709

cost due to the difficulty of production. Then, the

free swelling capacity (GVY) may be not |ess than 8

g/g, or not less thanl5 g/g, or not less than 20 g/g,

or even not |ess than 25 g/g. Though the upper limt

is not particularly restricted, it should be not nore

than 50 g/ g, or not nore than 40 _g/g, or even not re

than 35 g/g. If tWéfree swelling capacity (GV) fa %

short of 8 g/ mater ab presin wll /

use for gz |t eriQl sl as |spoqq@Ie

because 0O an Nin N y sna

Conversely, the free s ng capacity ( exceeds

50 g/g, the verage W Il pogsibly result in pggventing

t he produced™wat er absorbent resin from acquifing an

eXCR)bi t &b pHabriack@icRRE sccbptablelsdipesmtseltof auleftircpredrog, salt of

n gel strength The nodified t er, absorbent resin

V\,hl & ProfmgoeatioRed. %?t??@‘%ﬁ%’g‘?%ﬁirgﬂ?? ed herein

possesses a property of saline fIOMIconduct|V|ty(SFC3

whi ch may be not Iess than 10 (x 1O cpr'-s-g 1), or

not Steresisomprgipand Bolymerpligns - g 1), or not |ess than 50

( X mgﬂ @Bﬁfousnd' ot the BEscBYBRertoh Ha®inS at dhadl Jéﬁte(r )fnai_yOemst in

or even not less than 100 (x 10 7 bi
s garxy be, isathied &n prriivelly wséive gry Tenig famso Spre JEPBTHFRE E’&Y exhibit

her éaﬁmgﬁ)ﬁﬁﬁp SRRCI bk lifvehiiéh WREIthIASscE XIS, Cdph&iﬂly—achve,

FurtHer, the nodified water absorbe

r espolymbipbly, ios sttcisometic b”ymt:mi mtiesd theresb| Qfsaeamﬁe‘?%‘rlrf’f the
has.an .extr t Thel BbtallPactive
con oy MERE pbsopitd BRRRlnoliRRALEAGARNAR. ThI Bieel?
f or f@shsbyant be prepaed dtyi dor @ﬁampile resofiutiet of the racemic form by
poI nerizatj.on ini.ti ator

PR RSB P Lerts Sl ok S heral, by
r €S ichiral SiitB&is, hebyvamrematagmplmb eeraraties using 8 chig@cbtationary phase or
di sposabl e di aper.s, the residual nononmer content
shoEVBmﬁEm§§“§ figr o possible in terms of odor and
saf ¢ho1s8\NiAseshbRe beRS] 8 watlesmiRaidRtaine @N leastttwofcntllm chiral carbon
wat er absorbent resin as. a basehF E%ﬂe b enerah%¥ urine or
in epasGhgle gnenbdhe WosHeniNg he gRT SEoaE, erﬁ?ﬁ%} P
Cong%uﬂﬁe bRe léféﬁ%@@(ﬁast the 3L afbstBd Ry andCIOIE (itfeired td’las the 3’-
obt af ned hIS invention is nostly ot nor e t’ﬂ%)n’g
ppmsthstitren@lefithe nyqleosidg can ppsifher qif @f %1? G SPORS lrans or o
cont A0 tefnesBGthnmy cbeand trans
not(ﬁg%g&kﬁéQﬁ%gqgggﬁfﬂgfaag%Eﬂgrel?ﬁgﬁ 150
not rmmates rransitod g pair (Of petisadigamers. nittenges eec}p Empound has four
Furthe t r breh&d to as a
obt AP AGH ) RSSO U 66, A2 SRiRGRL) Gpir L KT
sol Irﬁiceﬁrﬁmfrﬁnﬁre&@ penammned, wid fhe aworodidf éneutionsreare referred toasa
absorbent resin _which is obtained by a conventiona
Mo diTRSFIAERERR O8 R e Hnpr i ses addi ng a
surface-treatnent agent to a watter absorbent resin as
a base polynmer and heati t.h JyrBasat an el evat ed
tenmperature. This is bBRausg acZordijng to the nethod
di scl osed herein, the reaction does not require an
el evated tenperature and thus nost of water

unt’ o |'labsorptl

Nonlimitine Examples of Disorders that are Characterized by Abnormal Cellular

Proliferation
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contained in the aqueous solution which is added to

t he

we@a/oef28er the reacti on.

t he

wat er absor bent

wat er absor bent

resin as a base polyner remains
The | arge wat er contr@t/Usf005/044709
resin has such effects that the

amount of fine powder having a particle size of not
nore than 150 mm which is not desirable in terns of

health can be decreased,

the generation ofstatic

electricity on the particle surface which causes the
bl ocki ng during the pneumatic conveying can be

prev

ent ed,

and the deterioration of physica

pr opelf83585  Byapplys pE atoliGzatizg disdudets rgher Heanpneulzabs that can be

conv
nodi

EYd218 vi@Nnd

fred water

g;gﬁo%

or bent

]eéeﬁfé&hve;r B'lethg’ (B{egéiilt %R/Qﬁtﬁuﬂtareolﬁshed%%low as

resin may be not

95% Wil as6ny efberelisi¢thoy degoibeddn the Backgruad efthmngdtion or otherwise

Al t hoygh shhrichepper limt is not critica
content not nore than 70@6has a

bei ng desirable in sone uses,T?

t he
decr

absorbency per

a solid
Eossibility of not
ause in such a case,

el ght nfgihngnIpr absorhent resin

eas dSEAITRHisesr or d Dissw/Bafieloent i nvention relates to

a po
abso
nono
aci d
cond
a 54
resi
t hi s
freg
| ess
sal i
22 ¢
t he

heregi n bel ow. The fc%mﬂﬁ

absa

W € ID¥rmhHadIb dida€ d
rbent nmenbers an

nmer conponent ha
(salt), charact
uctivity of not
lid content of n
dual nononer cor
case, the nodi fli.
swel I i ng capacilt
than 25 g/ g ang
ne against press
/ g. These nunerilc
nmet hod speci fi eg

rbent resin_ whi

iasR CHAbREN hede RIS, 8‘516 Tkees, Qommon warts,
d to be obtalned by polynerizing a

VRpEgR CrRareRU B Rt kipysypsogiated skin
ésiche Qiielhﬁétlﬁ(ﬂ:\i kg af ée})orﬁﬁid cféﬁnafuh@lﬁd solar

| h
S it B S s snile

tkefatos@ factivad kd?ﬁidis& ﬁﬂ'&)&ﬂm&&@d I@eﬁ:ﬁbsﬂ Kkin ageing,
1nc udfngﬁﬁg}g coeéil 13|ag1§%?ﬁeﬁz]\@s16¥oll}fa{ans keloids

MOd absorbency of physi ol ogi ca

t | h
%(fphglayfls zyegsamgtlrﬁ(ee%%do ffo%lgi%a% tlee %?RI%}‘%%HW& planus,
kiematitish eonteotr deimmegitie x eavpb.airddatie gruritus,
ngm% d;%ge treat ed water

h 1 s obt'ai ne v the net hod

di sdl osé&drdinsassilar ¢ an Hyperpnsge visyuladidistve distngestixduding

cond
absa
agqgl
absq
hows
powg
part
Si ev
int
cont
my
t he
of t
as @
Cr oS
ef fe
duri

les)—which fa
he r difgecT®e 200

rbent resin befd
onmerati on and ng
rbent resin aft
ver, the nodifid
ery form This (

icle diameter (g
Lls

itions of treat r%eris

& linfhBont ﬁ&@ﬁlﬁ%ﬂ& o RARHR thQﬁlo

Ungas@%hr&gﬁosrs%{lme?tﬁ%otsg %ﬁ%ﬁgelcl;plasty,

e tréatnen

lagtitheprevirytshiedromes snalichs westable angina, myocardial
thi -

d wat er absorbent resin mgc’pa ies, post-MI

évﬁ@mywﬂwan%mmdwéﬁ’erpageubstance-mduced

R&8io Ry classification with
Ln f&iggl%a}%npjuf 10 - 1,000 mm or

ent of particleg
fall in the range
range of 95 - 10

I scl osed herein,
slinking the wat
ct of aggl oner af]

Inse]emreﬁﬁ@nt ptates ﬁplgdlﬁ@%@ty; diphygges mellitus (types

ke digbetlt RABI RN g Iﬁ)cfcullﬁ&geneﬁggn dt8ciated
C‘)‘”&fd 0 - 100 % ht or

t%egegﬁtlorﬁh%ﬁt% ﬁmx)%r@d ‘&J@Ffﬁﬁ folerance,

he wat er absorbe Ipblycfy@ﬁd SVariabGnd¥®hd) @chdi)ﬁ)ro@ffs QRHdSHch@n

% the course of surface
BFCGRLED AERR PT RIS #rd gigprs meludiag Wigrner's
sﬁgmmhe fine powder which occurs

tho nmdi fi o wat er ahear hent

r esi
tot
powd

M

n. en W
he nndlflcatlon

gimim e

MSEPPeTPIAE, FiogpoBR,
ﬂ?alp@@ﬁcshdhﬁy a@msa idfabétie Qe}f}irdipathy

or—broduycina—the

nodi

v + ad
CT; lP UL A LA ACAT ¥

fied %%F%?yabsor

R rRe)

T

I@é ay E@fﬁl‘}b Pgmgtévﬁ QB*“E’“?W diseasé (COPD), reactive

agal
t he

afora
15 LV i -

onerating the cg

any ancl

P | + hop
UCTTUI caoﬁlu Y IIC TATTOUUTTt

D Aty disbagd, PEmPaaElEHroad) Gulmonary hypertension.

anmmint nL fhn fl ne pn\Aer to

vvore T

be contained in the resultant nodi fi ed water absorbent

resi

n.
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The particle size di

stribution of the produced

nodi fi ed water absorbent resin is shifted toward a
whk@hes32parti cl e size as conpared with the watBCT/US2005/044709

absorbent resin prior to the nodification. The degree

of the shift, however, varies with the kind and anount

of the radical polynerization initiator to be m xed

with the water absorbent resin and, when it isadded as

an aqueous sol uti on,
conditions of irradi
and the nethod for f

with the water content, the
ation of the active energy rays,
| uidization during the

i rr agfemniadive tiskindioimsdi fninmdolvgitad Rhatosaidxethtitis, 8symaudihi ch

i's optained by the n%&%%eﬁ&ﬁ(ﬁé ?%f”%‘g‘{ ?é};}ldﬂ)ﬂ% sfstemic sclerosis,

surfjace crosslinkagg forne

densj ty throughout
absor bent resin and

uni
reysténeic dupus erptheuatdsas easetlihtﬂbﬁe ankgltoging

sﬁorﬁ?ﬁtﬁl %@eosl‘alrﬁ%( %at:tl‘;e%ﬂﬁx)ﬁtlsr %Jﬁ% arthritis,

hi gh| | evel s such chdracteristic properties as

absof ption capacity,

fhpawiafE. on speed gel strength,

expected to possess.

and Suctli opgiprce
absor bent resin was

G ody e PRERsF iRl Sﬂfr&‘g éHoHaecﬁx'rJF dfitigue

VWen an acrylic acid type water
S¥RFeRe crosslinked by the use of

such™a surface crosslinking agent as poryhydric

al cohol , pol yval ent

epoxy conpound, or al kyl ene

carb qnmlt&] Mﬁhrﬁﬂﬁﬁ@&aﬁxﬁﬁs bR oglxstie Blseatds of H@hélbﬂﬁd‘w% @Batable with
cross mkagg ey e t g to depend on the (iatlo of
neut ra1 t F5PPER. °FE %eés B Prepert mventign & fiptag below

crosslinki ng proceeded fast V\,hen the ratio of

neutralization was |

ow and the surface crosslinkage

was [not @rga $yytemf f edMadigudveyiCeilver tyst e of

neutjr al i zatSkon was HiBykal céforarciromapuelpose, sqhansus Edicarcinoma;

croslslinki ng _the wat

gntapdosoF bdymplesiapK agosihaicema.

obt ai nedlematoldgmalpost
posti-neutralization

Sregtleulémia afhioniv, leukbreia and myelodysplastic
wasiroegui red to be perforned

uni flor m YWragendal t he

Pwsfatic aerel apd dlaiddek bavgindmas atnngenital carcinomas

Thi g i nventi on, howeeitudingsenyplatragamn iitermmglinflyarnggindigand those

wat absorbent resi

pssagiekegwithlingian gapiti@nanatue infection.

absdr benNewrdagicpl ex c eGliomgs includihgglivhlagomabssovdytangy, ependymoma,
propgerty wit hout reduicdilinglastome@feeidndioms; meningibing, pithitary
neutjral i zati on_of t hedsgamemesoblagtdyem tranigaryngipman t he

uni flor nSesfroipfestitlab  p g Stolomeaplaretal, zagtiic psophageal smicndugme @

t hatl_t he surface_cr

satinpasge depends on the action of

t he |r adi cabrepsdl yner i
of tlhe water absarb

Bagaptoandeninglpdingstrogen rdveptormind popaicrone
» IRecaptos posityn dr neghiive edhtypes, sqft tisegdigors.

i rrespectMefestagisof t |

Metagtasas respltingéserh dhe nedpdaswar boxy |

gr oup_cont Plges t o

pAingiomata, anpiegdnesiyasefciated vaibitle neoplizas.

been reduced to a salt. Wen the nethod di scl osed

her eifphsiofxecut ed i
unsat urat ed _nononer,

n the presence of an ethylenically
t he execution does not conformto

the dYj16H: &khe tern Salkyly eastuseshheit anbes ethawisadpasiled, refers to a
pol y RRtdaatsipht] Rhdchad QF cfy&]c %Qcogaa ), e temagy hydrocarbon,

pol ymerl zation of

t he et hyl eni cal

unsat ur at

nono fsud lqgrP“éB%tolP’éI@ﬁct% ﬂWS? R/t Chite qlﬁveélﬁtSP@FﬁCﬂ]ﬂBh@dudes methyl,

sur f ag@r,t 1 3
effecthgd pfh%? m()pﬂf

Y d6ordi3, ButyRDRARE bk, nge‘ﬁty’l Scyclopentyl,

fisfactorily even at a reac

t enpésroﬁ?“@flélef’??nfyﬁéle’l‘yéﬂ el fyelahesyl, pisioReryERe.at wetylpentyl,
and thedisbhiiRga; tah@&lﬁ&ﬁn‘)&ﬂbﬁﬁtlyﬁbsﬂ{ebﬁlﬁﬁ %ﬁﬁ;ﬁ tan be optionally
e

extré yief]

conse uentl bt ai ned i s enab
iR 918\ Pt ek lesied BPMaR] Eopp eppeistiveeef allyl

ed to mani fest at

as alhsle; [Halo@lﬂylp ayaeiily , cacdgal Ricl10 rhcﬁl@ﬁﬁdamﬁﬁ amido, carboxyl

strength, and suction force which t

e wat er absor bent

resin is expected to possess. The water absorbent

resin which is obtai

ned by the nethod
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di scl osed herein, therefore, is optimally usable for
sanitary cotton, disposable diapers, and other
W@ 206063281 mat eri al s for absorbi ng body fluid apdr/82005/044709
agricultural activities.D sposabl e diapers The water
absorbent resin produced according to the nethod
di scl osed herein is used in absorbent nenbers. These
absorbent nenbers are conprised in disposabl e diapers,
typically the absorbent nenbers ar e conprised in the
absorbent core. As used herein, "diaper" refers to_an
abs deteativesaralidanainge AiaPerlanjnoycirlamno; millegys 2RFY nitro, cyano,
' ncg%lhb NG RELS ORSrAR Ui, tsﬁﬁate oé‘}ﬁfbn};l |'s@l?mrnyl ARERYD &Gtfamonyl,
feters 'to devices that absorb and &ontai n
| | qlspstch; caniobxyytie eacih eapmifig.c ahqsphonzybf eh0§ph1@y1d @hpgpharyl, hplosphine,
are t t
o B 855 ReRE i Bend e B BT LG Rk B Sen i Posptonic
d| s abidy gh@kphmte;nphoblﬁlobaid,yor a‘rtyeotfner wiabld i fapasionalagreen dhahgoes not

it 0 etl%ﬁég‘ nt | 0 Eﬁvs Sof ﬁﬁ’s dco%lﬂ)gﬁlgd LT g%r%gt%&’ 'or protected

are at sécure nto
wearag hecepagf, s Hnliﬂvwh ta thab yklbcfd ia tlenat, Ifor@halh;ile,cfs thumbkin Greene et
than. 5 year.s, en| -
nne; BEREl LG B S b e S egond Retton,

accaodi nﬁrebsalﬂcbtp‘éraltda\beriéfeeﬁcal o) corrprl ses pul | - on

G ah " e 8% A ot i SEPRR B PR v

convgfetsl RNalciurRdes Wefated TORIZhE N Brimdied P@T if a@bl‘bpnate a cyclic (for

conpri ses any conbi natjons between ntio
di ap&rmpkypg¥clonmprypbh atky! émérpaﬁ@}t@ngsfagﬁ b tgutg{],apgbqnéubsumted

forjgg%‘present invention typically conprlse an outer
covering incl udi ng uid perV|ous t opsheet

bacKOM&St , Thisi e | Qlkb]leléqg eprafAlkenyl” gigfegs FQTﬁeﬁaW%‘Eﬂs hydspparbyldiyl
an Q‘E(ﬁ&ﬁ kb?rg\gmgﬁrcﬁblgﬁﬁﬁﬁda&lrﬁﬁgﬂ’aﬁﬁp $RGhdxet MRSt Lifhed to those that

t opsheet an e eet. The absorbent core nay
c onprais droan ynea bs tanbehonnatews.i dnclededt witlsn g e¢omk | of ihis term are

comf ﬁ’}ésl' bl % ecﬁ%ﬂlf 9 ('ﬁHPL%thaﬂe?ngib rlrg %ﬁhahﬁgh}; lﬁrlﬁopane éhyl 1,3-

wear er sor retaln
| i qwutbslesimm :abuvana digl ea)ddhediliwe The eﬂcy]anmgl‘owld?f @h@ld&lﬁh@s‘t moiety

LPez ei::l cﬁ{;eét 2 t 8na&%zss§$sgigh cp v(\:floﬂ; (gﬁc’e rToar more }nofétles selected from
W dehy gidupt c)bn@lﬁtlﬂg qﬂ ality gty bﬁkbhlkmat}@dnoajfls cmtl’)nxmn hqyl acyloxy,

used i.n di s osab ers a t her or
¢ EHBY SHER B8OOGS OIS 22 R gmino, arylamino,
genedligdxl Fr)/alﬁlﬁ)&?,rﬂ’lﬁ@ dyBnd Sulddnic 46d, tthioll hlﬁlrﬁbﬁxbﬂ’obﬁmulﬁﬁylﬁsulﬁnyl

typlcal y conprises at_ |east on f|UI qu
| ay et iamemas epterastariongic peify 28t Rhgydy phasphip} phgsphoryl,

ac qUirdkSHiR tﬂl@ééf‘ef thideth¥P h&id hhidef Qiﬂiyﬂﬁdet QWAL ﬁydrbﬁne carbamate,
t opsheet while the fluid stora e Ia er is ty I ca @%

f aci mhgsphowisr 29id, triesHbaRates s ey ?Onagﬁwe tydoes not
absq %Rtthe%hﬁfﬁgcwogﬁalfagﬁwﬂfs&” s e&r%%uﬁ@ sRhden rotected or _yrotected

asse I es ‘are descri bed I'n tent No.
ent i aslnsckssatinsie kbesim tOSh@&chkllinéHUbﬁ prhi faf xgmple, as taught m Greene et

l n d ' M' %Fcﬂé({h%g %‘r gu? ?IQ% | ot U & A&tr E‘% hﬁli( §6insv\§&gnd Edition,

ose rron et al
on Aw@msherebjzmdbaﬁﬁa,tedbﬁefe%pent 5, 147, 345 entitled

"Hi g ﬁ%@lc enge fbent Article |

I\/Bna@g t gﬁ% g’ Qsoﬁsreg hgliel anc? unlg%e 6?&\9”%% sge%g‘fe% refers to

1992phenyl, biphenyl, or naphthyl, and preferably phenyl. The term includes both
substituted and unsubstituted moieties. The aryl group can be substituted with one or
more moieties selected from the group consisting of bromo, chloro, fluoro, iodo,

hydroxyl, azido, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic
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U S. Patent No. 5,342,338 entitled "Di sposabl e
Absorbent Article For Low Viscosity Fecal Material™
WO s®aea280 Roe on August 30, 1994; U. S. Pat ent POIDUS2005/044709
5,260, 345 entitled "Absorbent Foam Materials For
Aqueous Body Fl uids and Absorbent Articles Containing
Such Materials" issued to DeshMarais et al. on Novenber
9, 1993; U. S. Patent No. 5,387,207 entitled
"Thin-Until-Wt Absorbent Foam Materials For Aqueous
Body Fluids And Process For Making Sane" issued to
Dy epcit sulfate, phosphbrie seid, phospbays, o pkpspieppte, Resher unprotected, or

S, 3bteated agsl&%__e%%l . as Bhdvd %Qh&@ SRHBE H dBADRE 8xile, as taught in

Aqueous Bo s Formed O _Exganda.bl e Absor bent

Mat Eréead,st al. Syotectiveditoupsan Qaganig Syndhesivpliobm Wiley and §aus, Second

andEhlm§ lggient No. 5,625,222 entitled "Absorbent Foam
S or Aqueous Fluids Made From high In al. on

Jul y00285] 1994 teriarf‘acaiiey] & b astidrierdtin, oind tuhlsspetheraine specified, refers

i nvention, the ter .absor i

oSttt Rt elsnF b Ak Hea o B & BRABoBRAEHERRY an Alg) group as
i n db@nelllabibwd. ghetame alkaydt ordhikylagyl adrssedkar¢incodanless otherwise
anounts. Qf at | eas 0% b i ght, of .the total f] ui

o oRgieflaig s fogR AT B At STiPH iy Sl b Phglebl frough an
anDypl Srélfp @ dbfemdt atd090 an evienf these dgrbgn, 8k%lkilogroup can be
al | ow_use of thes(g re atlve%\%)t hia%g @onceﬂt rations of0 tionall
wat @ptiopgly rbsitutpd & desehe Ve g pg, HEh PR RTISP Y
f ul fiidstaRddt With oRe LA MRIE kdidtioN @& tddl frde thdgrouprssivihg of alkyl,
absor bency aglai nst pressure and sgllai ne flow . 4 boxvl
condialer halpalieyl, hysmeylnpaRoxybpcyh | e Egy ANPP, Rifygazido, carboxy

OCCL&Eﬁvﬁiﬁzés‘?ralﬁhéﬁﬁlQ,t RNy RIMiAS) AMARIGS aSixy! bBfloxy, nitro, cyano,
non-nodi fied, "swol | en water absorbent resin particles :
bec onionie pgid.sibiol, iayiep, gaifanynsalfa], pullioyly sulfErEy ngstey Garboxylic

the i Qnﬁ%}glgﬁihgfgsﬁ,\é@ﬁ%ﬁ, ﬁ?ﬂg%‘ﬁ&yﬁ BB0pRER! thioBéd thioether, acid

particles . ) rasticall'y increases the

fl ?waﬁ&ia{‘hﬂhﬁde’..@gfe%hmq)w’ I?qnba@atpﬁp}ga{p}gng;! qxcyd, phosphonate, or
referred to as - a6kt L NG olosical activity of
o iy Slek e rur bl bt Poes 1D Atbit Bldihiiologial activity o

abs ahiseompowsi, rithar triprdtetedp i \praggotetl ff nedessary, velsi lakawpsto those

much wer, than flowin the interstices _ het ; .
wat é}(ﬁfﬁgéﬂ B% At f"és‘?"ﬁmB%r £ %uégt. %Tﬁéeeﬁ?’st ag'f HESEA D Groups in
gel -(rgRak Sighdsts, Bspewiley ind $tingiSecénd Bditia) 691 duteby incorporated
menher conprises .hi a ts. of ter a rbent r.esin i
T e e AT i G 2 B o8 B
aES HaPRBY1; ”Et ﬁfegﬂhﬁthyﬁ,uphpﬁéhyléﬂigl;ul O(Sj.g%ﬁf-irihgdhﬁxy;ﬂie{i}d;e, 3,4,5-
t he wat er absorbent resin nust be ified accordjngly .
to° B BOBEeBI o SR TECRORHPIP b GIHGRDRAN'S DFCRPLRTL 350
abs qgﬁ%uﬁgshmyg&?ﬂﬂlgh}i’l,e di-fifdréphehyle MEHI@R6-1aRSRhe M-methyl-1-

resin mist "be nodified to have a relatively hL%h iSFC ]

val ueshthyienefivlh Zpanbitbpetyluntreploppbawlipeingla) fdutylvhpyls 4+t

wat Qe L&asheedi fied according to the method

di S?:fugé@% %er g{lyn 'S m;di fied accordingly to allow for

t he [08k56bf Hiethma folkiylewingt ondarglemiel aplpesrip ap@giine giqup that has

order to. ] i I b9yt he absor bent core,

t he %n&"ét‘;“rfﬁa@{‘@é%ﬁg?’? Q%S{\}\tg%rg%;égésco? Znt resin made )

accoj0di¢Ty tThet taem (fedlbged, disasbdbadinhichkides Svdsinddedoring, hromine

matri édog. thernoplastic resin or a matrix of hot nelt

adhe® VSt nixtures thereof. If the fluid storage

| ay eppoT63)Pr Tieasmt plritdeior @yymidirgibagnineindes, oft isnat &mited to, adenine,

abSOI(Ig-?tlrl]ctylpurines, N6-acylpurines (wherein acyl is C(O)(alkyl, aryl, alkylaryl, or
arylalkyl), N6-benzylpurine, N6-halopurine, N6-vinylpurine, N6-acetylenic purine,

Né6-acyl purine, N6 hydroxyalkyl purine, N6-thioalkyl purine, N2-alkylpurines, N2~
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resin as is preferred herein, the absorbent core or at

| east the fluid absorbent |ayer may be envel oped in a
wa@oeeoeabized core wap, e.g. a nonwoven sheet whPChUBEI05/044709

wr apped around the absorbent core to prevent water

absorbent resin particles fromescaping fromthe

absor bent core. Methods and Exanples Now, this

invention will be described nore specifically bel ow

with reference to working exanples and conparative

exa ples. This invention is . not mted thereto

-thigpuringse thyEYRFRt CYaTRes " 5rf§e\¥?f°8¥t°§1%r és%‘%%ylcyt"sme’ 6-

”Qiag idiRa idchudif) @a&d&?tosﬂné LB $nd/ctl ARledtap®pyrinidihed ruracil, 5-
the s of conveni ence. The net hod of determ nat

and halearibtebuiing 5 Buerpuratih &5 ARIPERERCH & S HEZIBIRT oﬁﬁlesa C3-
ex agﬁ%ﬁﬁ@ﬂg {&?Cx{}@f@lﬁ-fz Hin¥ EC8XRMREHRC M'#Ihldﬁl% €5.9¥ pyrimidine,

bel e distribution Ten gram sanpl es
of &5¢diydenyalletler patisor béﬁtanmé@mnb@ﬁ@r e Gheyasenyrig@ne,  CS-

::Ir :gltgg%%nt and it en 1tnto Iﬁlﬁ{n]:a QINRLRy1- 6 tth unnes 5-

Wt ht s eves av n I amet er ~ of
a n d ameyﬂildlﬁylzﬁszaofacﬂﬂDlnamlqﬁ@(demmg]@@lwdmu pygojommldmyl

li.da Sei u h t
por FP% ﬁﬁraaqlo lpglgﬁnﬁis wgnilgu gnl{afe?s 180 \1}§ed \é@k g%eﬁ%fgll;me)frtéhe 1o éuanme
to fidheMhypifathineAZ,5- dmmhmpmlrlee sind es- cthmepurine Functional oxygen
classifjcation is eff cted the s r
{1 vanSPHiERL SRPRHOR 18 P §Fee?f'1éls 8|°<t5€ % pergssdd sa% m{ﬁl Suitable
Lt d.prA&tfing giodpsuael ekl khewi fo&ﬂ@ﬁ’@klﬁecﬁﬁ&h@a‘iﬁtand)mduﬁe Sineatleylsilyl,
Shaker ES-

oG i e it e pieaee ) AEL kDY R g o Boues,

Pa) )and Ohcy24 chaN Ssu@Ef 8¢ adetyl | BndU Sﬁﬂplbﬁylt hﬁethanesulfonyl and p-
determ nation. (2) Determ nation of solid. content & il
c up tgipengsulfanitlum Aesdiely the MDA o PYERIdiRe, hate Fararf’é’ 1onally

l% Sin& G md ﬂ)nﬁ@qp{fﬁbl@fpr@drgg VRRichedabe cleaved in vivo.
absor ent resin i1s uniformy spread on the botfom

sur fExemplsé of hppreprintd mlpﬁﬁﬂ@@rﬁs inplyde sayhgp@ielynan paIE 5 gyelopropyl

| eft [ ted in advance
to f%%ﬂ%gg{ ﬁ?%%nﬁgh? Ck?ﬂ%b é?ﬁ%*%%ntent % of the
vvat e[ﬂolaﬂagsormsemm ‘teapntionsuedlly dusithed” iraused thepnghpet the specification

ﬁ%%g% gﬁ? ?(gfla%é\l}jlc mgfﬁgés”aq 1&a'§ﬁb%h@§%,’}9efe&%iy FHESt 96%,

smel I'ven  "wat er
abs Qﬂ&e ﬁireﬂéﬁblly rat ileasus %,chh)mqirb épa:dekablm, a ]pmq OR%pefand even more

1o A 8L 55 SO0 B¢ SO RO

" Heawhen aHﬁi@&bmdeMbﬂ%J pﬁ&ﬂa&&)onﬁﬁt&tl@o(mmml) Iv telfigred to m this
an agueous

sanmpl e .i.s inmerse arge exces

wt . Drdtiention ¥ d%f?sa’é‘e@ di“l}t ' rP“X‘ﬁ b*| yhiceH Oglgfl?a}}g) SHriched
at  rQebiifTRET dhidwisé Stated C)As vbéd EHrelﬁOtlmwmi @ssistant virus” refers
standing in the solutjon, the pouch is uIIed

dr aitaeadvisss thatexhibits pd@rgp, qngrlg%tegypx%]g @ 8t grtehtieg’fe’o%] merease in

m NUEES ﬁatflﬁ ﬂdsrﬁlv‘éfvn%s G& ﬁtc'bhsftd&ﬁ %EII sigpahah@hg, bUPSBE limited to
t he wel ght W lﬁouc i s detern ned. The same
¢

pr oclee@ph@alubéongpfmwﬂew SPBMGS). Ay MRy WhkAesells.
abs O{OBf’R)t] rﬁssjusréd herein, the term “substantially pure” or “substantially in the form

of one optical isomer” refers to a nucleoside composition that includes at least 95% to
98%, or more, preferably 99% to 100%, of a single enantiomer of that nucleoside. In
a preferred embodiment, the cyclobutyl nucleoside is administered in substantially
pure form for any of the disclosed indications.

[00171] The abbreviations of amino acids used herein are described in Table 2.

31



and the weight W2 (g) of the pouch used at that tine

is determned. The free swelling capacity (GVY) (g/9)
w@boobloes28anpl e i s cal cul ated in accordance w tPCT/082005/044709

follow ng formula using WL andW2. Free swelling

capacity (g/g) = [W (g) - W (g) - Veight (g) of

wat er absorbent resin (g)]/Wight of water absorbent

resin (g). (4) Absorbency agai nst pressure (AAP) A

400-mesh wire gauze of stainless steel (38 mmin nesh

size) is welded to the bottomof a plastic supporti qg

cyl [QQM&‘] 6Bhertaring hosts | abcused At refersriger upigglular or multicellular

Consllj S o\%la)lgﬁ) i‘f’lm’@c{nafegfl&té JReludify c@NGindd al¥bigfals, and

hunt & § a glven water absorbent resin is

uni ﬁl@fenab}y aclarmemr edsltematﬂreé’ Vihe dogatrnebea pRITERE P SPPENoTa g viral

a | gad eag oser lfi?:g o(t% otr?u et da %n%e aﬁégdgglth%c KffRs of the present

uni £9° y bsor bent resi glveﬁ

out giveletionli ameuam 1Rk sgbmﬁgally mefbts o inféeted ols, aeHs transfected with all

prevented from duci n gap. I e

wal PT & 8£ etg%f\gfaﬁegegﬁ%go? 4 ng aﬂr ndégm& ?1116 h&ml“ﬁ% gmdudmg

to Blﬁlﬁ@ul&fee@mndmﬁmﬁ.u d{cemvweetbtabnaﬂmairwelhdar protiferation, the term

nmount eqd t hereon sequentially in the order

anc kb TGP dSvisrat ook e, QS p ATl agR cotvter

deV pfolifdrStiche b BE NBithickéd gl TBS térhd hest éiﬁcﬁmliynre(ﬂ&rartet@ﬂs that
pore diameters: 100 - 120 mm nade b%‘&*’ig f % Ute. from

& Sy gy ety TP BTy TSI AR T SRl

150 ;638 Mnéth@sEbE Qen%ﬂ@i eAfin@sAL) tbSp&h@ele andagiaehlg)in particular,
chl orl de sol ution_ (physi oI 0 | cal illl ne)

add@amtat@s {ineluging [Ghurgnagrees)j ¥ lgmapg o 2o st ?({%méla%?l?%’\‘?‘éﬁ of the

i}ﬂ:@ H ARG §tyrtf1@@1§st Qf attieha8! RASStS | Vét&inaryOasplitaticngrin certain
pap % mmin dianeter (0.26 mmin thickness an

5 .
i n nsticitines) hpweverarecleiryraatieipated iy @GWS%V%YWB%H %B%movme
K. K8 DenJar RUiEL viRATR aid Borller3@bhse virus in
No. Vggl)ga%ﬂﬁod‘a%?ggca&l qﬁ’g &hysn ‘(])1 I ogi c%%s ga line so as
t o Bheep).t he surface thereof thoroughly wetted and the
excess solution is renoved. The resul tant neasuring
device is wholly nmounted on the wetted filter paper
and Phiendsaitiealinhs@piabiaSaitesidiProdgugl | owed to absorb the
sol er the,l oad f.or » sl
abs MJ‘tc}Sbnnﬂﬂ §h§181acea%tlc?§]’¥ R %%?eaésaﬂﬁ)ggi Shigy @e&  throughout
t he tBd etifiedtidnhe dewabe igEatmactotidaly speptable (ern’( h;ech as an ester,

whol e nmeasuri ng ev ce is |ift fter, the on
st arﬂpﬁ&‘mﬁn‘ﬁte{f’h? adh?stefrhcgrae 6 g@/@ gﬁo&)) oga Gcg{né)ounoduwgl%h upon
Thi s,gdetigfonadl @Npdient RBoviGdsgfe heiBe bengpand.or Peatmaseutically

qui ckly as possibl e w thout xp05| t he device
vi bragedpiable spie ingBee thoss ?}Wgé o%?haﬁ‘ﬂ%cggtlﬁagy 6%&%3&6 él}Odganlc or

IS Cabau ﬁ‘is@sdaddrhcﬁﬁcgﬁl%lécﬁlty\dﬂcfhdé BRsé @éﬂv@&\ﬂfrﬁ@ efll’)slhrmétals such
usi ng- Wa andW. AAP (g/ )l e%i (%/V\él

of mtmtasatggxoqtr@emdlmsqﬂﬁ Tg)eal(t}syn § p\fp@ 39| ium an magnesmm
condygl, \Hu{ng OE).\ gﬁ‘%r aIElﬂfé wedl lélﬂ@nfn'l AW paaadeGkicMiatty Pﬁﬁﬁ@:euﬁcally
I S exprésse the val ue which i ngl cates the deg

of perepis pnodlyng@wfﬂrm 2 eempryin it fapqtibolisd, & eaafgwle Byirolyzed
wat er ab or r t r Yeat T 1
[ RS St B8 Wy Sulb Skt 8 feighestnd B HUBA, Typis
as tdxamples of prodrugs include compounds that have blologlcally labile protecting

groups on a functional moiety of the active compound. Prodrugs include compounds
that can be oxidized, reduced, aminated, deaminated, hydroxylated, dehydroxylated,
hydrolyzed, dehydrolyzed, alkylated, dealkylated, acylated, deacylated,
phosphorylated, dephosphorylated to produce the active compound.
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perneability to the liquid increases. The
determ nation of SFC is perfornmed by follow ng the

WO e®@b/063281 t he saline flow conductivity (SFC) deeTUsi»es044709

in the official gazette of International Unexam ned
Pat ent Publication HElI 9-509591 wth necessary

nodi fication. By the use of a device illustrated in
Fig. 1, particles of a given water absorbent resin
(0.900 g) are unifornly placed in a container 40 and

left swelling in artificial urine under a pressure of
0. 3[09374]( 2Iroaasks>a)1erfs spupends gt waicigy rEc REpEATC tBffonp stable

| ay ﬁ{mtg}flc g.?ld ooz%é)a‘ses s&flt? ﬁﬁ%ﬁa‘éﬂ Qﬁecﬂéj @&H)&ﬁnd 43 d€phadnaceutically

pressure o . % saline 33
f r onccaptblelnleald inawévs aplawseette u ﬁmma@@uwélwea@CW%eitaﬂm@de those

pregsure gh a I T t r
SFCE lf;?rp D mcuaceut%ca l%eagc gah%e?%t@&rrng & §rg‘éﬁ§ bagé}a and acids.

neasmtabﬂe Aalte nnmde ﬂrosadm‘lvad famaticd, mdtse su;cinaa notgssmm andy sodium,

qu ass the er a
s e C 5tlfd]g-\'P aeraét E‘C%IF K ag }/ L& C({ e% L11¥1t %11%%194 rgfr%mus other acids
M NiyleB Snowhién i’dﬁbeﬁlﬁnﬁﬁceﬁh@‘lvaﬁs It "f))lrtt:h]lan wgamplhse of phﬂnlnwutically

gel 44 bet ween a nt rticles

in affcP fsabglér%?gal?lelaﬁ&nﬂﬁlef}%‘ ?ﬁ% f%rg? ‘)’lt ‘2’19%9 form a
by LR@id1oGEER aRE8htAbIdTRNIOE) forTé)@nﬁ;leﬁ&oéymtaé\ﬁ'methaﬁehléfohamﬁ dcetate,
hydrostatic pressure and the stable S§F§} k qwﬁ '€ and o-
at t &itated Tadongten SHEEptyy SupeinaieRenZ0ale, 4§ t?ie?:f ?}8% PR & an

t he 105 RiipRRe. akhRdblel fofdaBic BRI HaY \uBbbeloted, Gichidiey, sulfate,
calculatlon of the speed of flow The value of Fs (T =

0) , nifeatebipatreate.and PHPOISSSBES of 1 ow through the gel
! ay 36017'5]S %Lﬁ&élc@\ftﬁgll}byacé@td?}& tshies SREE heOloblatnew usmg standard

Ined during t m nutes after Ts. The Fs g
0) wagsediabe Wellt lgm@yneﬂxer apofoatmEPle Y Fastg aomlfigatly basic

| eag %mﬁ?ﬁﬁ%_rg‘l?ch MR Qﬁ darﬁﬁ% fQfired s n@&bfeh cifl Saffo-{alré?gﬁ 'pﬁ%ﬁolo gically

tinme | ow conductivity (
(t =c@ptablel Bidr.p Alkali DYl (or( Emple, sSodipmy pp@;sng_rggcgo]@;thmm) or

e Ty R ST

I ayqoompr esgedf i the LtmcIeSsmffs dmnlprddhmmesart the dbmmstesﬁd as a

81;) ptél};]1 %gfl}l‘gdg P&S | u : %ﬂl%f Iﬁésjé dlg Aot %%Bc?a alﬁﬁﬂ faﬁﬁlﬁ}; Eireotherwwe alter

( 28.1Rd plop&lies dthelmtiosige.t Aenubmper Giﬁiualebtmdemrmgl tigands are known.

exerted on the y 4920 dynes/c t unit ..
of tlﬂéeqeéplu élk&a 1@7;@0}%’[1((111% c-,ﬂ%erclﬂ;énhlﬁ r{% ﬁca ﬂ@e mono, di or
devi tﬁghdsbllld‘t@éﬂ' 8¢ gebléddideivall idkrease tha @iﬁbﬁiy dilaﬁe au@éomﬂa Examples
tube 32 Iinserted therein and the l%ﬁfr termn
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the | ower part thereof with holes 47 sufficient for
passing a liquid and fitted in the bottom part thereof
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Hong, C.I, Nechaev, A., and West, C.R. (1979a) “Synthesis and antitumor activity of
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0.500 g of a water absorbent resin is dispersed in
1000 m of deionized water. The resultant di spersion
WO 3008063282d With a magnetic stirrer of 50 nm i PCT/@RYD$I044709
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45 mnutes. Then, the dried polyner is pulverized in a
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havi ng particle dianeters larger than 850 nm and

obtain a powdery water absorbent resin (A) as a base

pol yner. The water absorbent resin (A) consequently

obt ai ned as the base polyner is rated for various

properties. The results are shown in Table 1. The
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hot air drier set at 1750C for 50 mnutes. Then, the
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and Brown, A.G. (1993) “Activity of BR147923 and its oral prodrug, SB203657A

against a rauscher murine leukemia virus infection in mice.” Antiviral Res. 20
(Suppl. I). 84; Piantadosi, C., Marasco, C.J., Jr., Norris-Natschke, S.L., Meyer, K.L.,
Gumus, F., Surles, J.R., Ishag, K.S., Kucera, L.S. Iyer, N., Wallen, C.A., Piantadosi,
S. and Modest, E.J. (1991) “Synthesis and evaluation of novel ether lipid nucleoside
conjugates for anti-HIV-1 activity.” J. Med. Chem. 34, 1408-1414; Pompon, A.,
Lefebvre, I., Imbach, J.L., Kahn, S. and Farquhar, D. (1994). “Decomposition
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Exanple 1 while changi ng the anmobunt of the internal
crosslinking agent to 0.09 nol % based on the nononer.
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hot air drier set in advance at 175C for 50 m nutes.
The dried polynmer is pulverized with a roll mll
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with a sieve having a nmesh size of 600 nmto renove
particles having particle sizes |arger than 600 nm and
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agueous 38?5 {Mrg%é%?shgg’dﬁhPnﬁggérgsghﬁ"a{{gnggr%fC?.n ﬁ%ﬁé&&fég '21982),
sol uPhesnhelipidihudleogidé r emjugntes.ng 3arByathesio umdS Prelitiary  biological
al umi f.at & sol.utd on and an aqueous. 50 wt % sodi um
" ac L on e 2 B SRR B0 334B0NEnF o AR ol
vat dr MathsCrepet, 13221132, Bafihill, RoamtiHume,a\VIe (138601 The degradation
eci f.i.ed b he wej ght .l.0s [

content. (S . by dryi ng._at

SorBE oS MSEREHES Y SIS oo s

sur biat @s tomatedcasafoethe als of tRRY cdn@foufds( HP incbHHoRBbRAINE DNA »

by E;"%l I oﬁ.{gg t he rsﬁcggy of Exanple 1 except that

0. 25 g o AmHEPEm fy o garyoshie M dlotaerse . Kigdama, K.,

aqueidhidanmp HuhifaRE! A Ukhatyesgiab Ut C(!i‘980?<‘@ héticl hudeosides and

surfaqe-t reated water absorbent resin (11) is obtained

by FBf ?W%g e Synthesis and biological evaluations of a series of 1-B-D-
arabinofuranosylcytosine 5’-alky or arylphosphates.” Chem Pharm. Bull. 28, 2915-
2923; Sastry, J.K., Nehete, P.N., Khan, S., Nowak, B.J., Plunkett, W., Arlinghaus,
R.B. and Farquhar, D. (1992) “Membrane-permeable dideoxyuridine 5°-
monophosphate analogue inhibits human immunodeficiency virus infection.” Mol.
Pharmacol. 41, 441-445; Shaw, I.P., Jones, R.J. Arimilli, M.N,, Louie, M.S., Lee,
W.A. and Cundy, K.C. (1994) “Oral bioavailability of PMEA from PMEA prodrugs
in male Sprague-Dawley rats.” 9th Annual AAPS Meeting. San Diego, CA
(Abstract). Shuto, S., Ueda, S., Imamura, S., Fukukawa, K. Matsuda, A. and Ueda, T.

(1987) “A facile one-step synthesis of 5’ phosphatidylnucleosides by an enzymatic
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procedure of Exanple 1 except that 0.25 g of anmmoi um

sul fate was added to the aqueous ammoni um persul fate
waeloasx2el Exanpl e 12 A surface-treated wat er BOBURIOFI044709

resin (12) is obtained by follow ng the procedure of

Exanple 1 except that 0.25 g of sodiumchloride is

added to the aqueous ammoni um persul fate

sol ution. Exanpl e 13 A surface-treated water absorbent

resin (13) is obtained by follow ng the procedure of

Exanpl e 1 except that 0.165'g _of ammoi umsuyltate a
0 oghuk suiibari Goasicdionleadte it B 1\t dedih 1 Ued, 5,

AMTRRINER BE TAMIARLC kS L ifibd M., MR CA dhd eda, T. (1988) Pharm.
surtace-tréated wafer absorbent resin (14) is obtained
by Hul. B0 17 hémpexewplinfe useiuERbosphate Prodingeaspup i e Sracyl-2-
m xed | ution cont aini ng. QA9 of an aqueous 50 wm %
al ﬁﬁﬁoﬁ%%%ﬂfpf glts%re?%?efg& E%(??glt%egsol ution, 0.0025 g of
propyl ene glycol, and 0.0167 g of an aqueous 60 wt %
sodjum.| act at e. sol ut i.on agsed L.t he water

quo Ao O L1 mtion of the
aquUeoLsl] amehd seh peogtitddahe dsud-tesisont vaEkatsof eirusss, Auch as HIV,

surface-tr ed water absorbent.resin (15)_ ] i.ned

by WBY e e P e Aty BB e A e SRR e
0. O%sigak etk Yipldanl ebcurg by eaitatianave dng| thdthearoder diorxer enzyme
aver age mol ecul ar wei_ght: aPout % OOO)g’< dded é%aglsq:% tase
aqutsedidn FiAbFRPlRAtsar & PamRles df JBS 63%° glﬁ% gV pase,
surf 86! AR GoWRlepise,aR8 af R Rhsel o HBV (A poBmekisai Iéas been
by Toll ow ng the procedure of Exanpl e g%exclgg{/ Igag 10 b
g ofemonairafedt dhat Aiss ikt o BsTHE CEFIFSTLS Y BE Ve MECHYL &2 P°
pol ?rgﬁ‘)% ed= XA a1 dr Bstoidl fb? R fak@0hwabepoudld S0 chebihation or
resin %75 I'S obtained by follow ng the procedure of,

Ex asfsimations veistc e pecandaend pethags drirdy gmiiwiralysommeuny hag induces a
nmon HbRr aMei Mliternatively, the
I R R e el g

per palthatobinstidsubiodistribPtiers 0t tatlsn PEsemefst ©f ghendrug can be altered by
hydr ogel -11 ke pol : i e f i : ;

o oeeagrao TRl g Bkl ) Ao, bbASRNAR, s tpically
neuprefekied avéroditermtiom thefapy fhecamse W inducgs nglipl¢ simujigreous stresses
aqueoysnmononer solution to 60 nol % and al so changi ng

t he® a5t of the internal crosslinking agent to 0.06

nol folnseg e dTha sdebnl amiviraEsgentTioe theytcatgedt-of iKY, podnenembodiment,

thus optained is drjed in.a hot .air.drier set in .
acy SR AroprseiSEe fiiEds “RIDupil FBIder g symetc
pul ¥eNdERE (AMNKTRR) 610 Aoniubleogioclanipongd (ENINREL”). Then alternative

resul tant powder 1s classified with. .-
embodimelgc, in the case of HIV?: the secondVXor tﬂlrcgb antiviral agent can be a protease

inhibitor. In other embodiments, the second (or third) compound can be a
pyrophosphate analog, or a fusion binding inhibitor. A list compiling resistance data
collected in vitro and in vivo for a number of antiviral compounds is found in
Schinazi, et al, Mutations in retroviral genes associated with drug resistance,
International Antiviral News,1997.

[00183] Preferred compounds for combination or alternation therapy for the
treatment of HBV include DNA polymerase inhibitors. In one embodiment of the
invention, the additional anti-HBV agent is selected from the group consisting of
3TC, FTC, L-FMAU, interferon, B-D-dioxolanyl-guanine (DXG), p-D-dioxolanyl-
2,6-diaminopurine (DAPD), and B-D-dioxolanyl-6-chloropurine (ACP), famciclovir,
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si eve having a nesh size of 600 nmto renove particles

havi ng particle sizes |larger than 600 nm and obtain a
w@owdesizsat er absorbent resin (D) as a base ppCT/IEI005/044709

The powdery water absorbent resin (D) obtained as the

base polyner is rated for various properties. The

results are shown in Table 1. The particle size

di stribution of the powdery water absorbent resin (D)

obt ai ned as the base polyner is as the sane as that of

the powdery wat er absorbent resin (C), Exanple 18 A )

sur pegislowite BME-20F Ly Blss e BMEAs (Fiefory) n‘ﬁ@“’%&i Ipbyeavir,

by _Beellc{gfb%{k%awﬂﬁl RlOaRAMEanGEoExanpl e 2 except that 10
of the water absorbent resin (D) is used as the base

9 T es : .
pol {00E84] ERusfepied potease yinhibiterst rincleded RaieR ANSEKhemeliinavir
r esj ' tal £ 0l-1 e y .
oSl a0 RS0, Byl g, e Bogsadipmngve s
non@ePohyMetchler (nunber average nol ecul ar wei ght:

abo 00 i S add . | . .-

per 31y oProgte AT & Anbrd 3ERL P RO LB iy conbipaton or
pr oyiteedioni whitht e sompeurtdy pdistlbsede deren farudbB{stherapy include
acrylic.acid tiqn (nonomne ncentrati opn; . W

9 E’%‘i‘éﬁ‘ﬁ? ezlgt d MW e @F? gicr%r{é?nlrde I{Iacgl C%%“’ Interferon,
i Nt BEMELIoGHE OBSLichkirNZidegedite (AZT), I3iddnoeide t(idl),elaicitahina (ddC),
ratio of 0.15 | % bas N the noner n

¢ Sogating <Terbi PhS teids ATREB LA BEH dri5EMAT, 1A
| OWBhoshhfe PROMARE, 8 PCBHid:@land Rudlfosides sl PuB-diedolahyleguanine
and exchang?eT t he at nosphere of the \M% ein eriqé of lanvl-6
t he (PEhct PoPrdipeeianyl-2 clipwungniana y, ORTOF + f8dy wi & fHgglany-6-
typenblRtes R&IP)InbLhali@eide RO bivils%uchas eibvRapikdEViramune),

mononer ) of S
2. 2.M@Qﬁ52,sﬁfgﬁm (g$q$gm)oygh§ifdim (%e@qrg)éq{p;d}r?ta@e 4uhibjtors such as
pol %@{rérﬁgﬁr,‘ @dZLuQ:liVﬁi #bQn viQ,- g%gﬁﬁl ﬁ%l@@@sﬁgﬁﬁzﬂuﬂ, Mtonavir,

nmono -ascorbic acid and 0.04 nol % (based on i
t he Seprimaviy ) AGT, HHMPAON apér ecthbivatione trgefensntst gudhhes Epzicom

ves Vi i f I7:i cid
Sor SPSIO T, THERBERLIN PhTian SRR AR kGaRc 4
st op@Eds] ard ntohe cemprehansine \lispof wompounds it cas beagdniieigiered in
out in,the kneader,. After the.te r f

pr o fERREARY or aligroghion Wi @ 8EThet4§e%?otS§&n%£eC§e§ 1&?%&2 de [(SAR)-4-
j ackehmafo-6-brldphe3tianinopIH eliria-yIPLepiahentene-fabethagol succinate

l eft_standing {or. one hou equent,ly, Lblagde .
of t(Hé9%neédg?rL?‘§r rajog; a{:'@é%ﬁ%’gﬂe eg}rﬁ;’e H}g Lg%a’?gfdzdreoxy 3
20| ThiRdyiigme (@Hﬁﬂ\l?\’eﬂdbn&()tu QOURA lR@ssml; a/mmeangmoqﬁeﬁﬁmtamide; A-
solution (equivalent to 60 nol % o ase s
TonGHEYS G5 SRIREE RHeS PR DPEHLE. AoREd T A gy mmety-
anﬂ Hgée?&' 'iilgate:,a_§ek QQﬁBilt&U @ﬁblf}di’t');_ @QXFIBH!AtPeSbis}@M(S@?p'@PMhMe analog
a nydrogel -11Ke polymnmer aving an average .partl cl e g
si zdUpfohp); rTFhBT_s5£%taa/ﬁ REBmetTiRASEY PFTEP S T it Azadu-
]tc hus,, 0BtALNgHedxSutlih&d AZT: 23N95aRY LdeBkyiRfmidRe AblatdWelicome);
or
AZT-p-ddl: 3’-azido-3’-deoxythymidilyl-(5°,5°)-2",3’-dideoxyinosinic acid (Ivax);
BHAP: bisheteroarylpiperazine; BILA 1906: N-{1S-[[[3-[2S-{(1,1-
dimethylethyl)amino]-carbonyl}-4R-]3-pyridinylmethyl)thio]-1-piperidinyl]-2R-

hydroxy-1S-(phenylmethyl)—propyl]amino]carbonyl}-2-methylpropyl} -2-
quinolinecarboxamide (Bio Mega/ Bochringer-Ingelheim); BILA 2185: N-+(1,1-
dimethylethyl)-1-[2S-[[2-2,6-dimethyl-phenoxy)-1-oxoethyl]amino]-2R-hydroxy-4-
phenylbutyl]4R-pyridinylthio)-2-piperidine—carboxamide (BioMega/Boehringer-

Ingelheim); BM+51.0836: thiazolo-isoindolinone derivative; BMS 186,318:
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50 mnutes. Then, the dried polyner is pulverized in a

roll mll powdering nachine and classified with a
wae@sechavi ng a nmesh size of 600 nmto renove PET/USTODS44709

havi ng particle dianeters larger than 600 nm and

obtain a powdery water absorbent resin (E) as a base

pol ynmer. The water absorbent resin (E) consequently

obt ai ned as the base polyner is rated for various

properties. The results are shown in Table 1. The

particle size distribution of the powdery

abs eminediol desiyptive( V- bemawagoq(ﬁgswhweﬁoﬁﬁ%}' df4PL 9-2,5-
t he dﬁl@(@-ﬁ@h&%ﬁ&wﬁeﬂle&ﬁ-ﬂ%ﬂ){d&ﬁke '(G@ckﬁaﬁr Bant 2r eSdiflehydro-

(O surface-treated water absorbent
resip3’ (Cﬁﬁéoxy@hdmeau M 1,3F-Gidelidrnd -davaythymidingy r Bristol Myers-

Exagﬁ&f?@) d%éceft?’ Hﬁ%’i}’%&“%% &R&Jﬂ% Vi €h> ?’bc‘ﬁ@éogﬁﬁ%sme (Bristol-

’Us®ed as ol yner.
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oo ST ehr s | a6SiPeEn: Tradiel ¢ Bl 3tERemy-6-6.5-

\{azldghflrsnfb%@g}zn)gfaeﬁ 2]_E|_ ﬁkx?leJ rseghillsctiioxgmethglrb-benryadsile BS: dextran
a e

O Rt v. RO RO AR S PR e SRR B EPU: 1

Vi R%hd@ﬁé%l)%@héwﬂlﬂﬂ@mmmaeﬁumm@mx Fcﬁawzy@ﬂuom 3’-

Cross Reference to Related Ap t|o 001

appliieabion Cilsrds 611?36?917@4?581)&9130@% o5 %ﬁy-f (methylthio-

pln‘l 1%‘1) DR dh@droecg.{nﬁ%élnazgﬂgkﬁl&@ GEIe CE (29 dbRye R nethyl]-
f" the I'nvention 02] The present. |nvent|ﬁ\f12763 117

i nc|6t(ub@y&bwﬁbmlag, B! enppasnymedefigcy veut Went

Ret r.oyi l;ud d .
ThPL RS IEIA P R | bt | e

HCV)IM3a0@&¢411- bln%—phmumdnmnmlemﬁmlw,é{% 13rtelrdagarcyelpistiadecane
Thi I nv%ntl\l/la e ol kﬁl??f (f2§!’>$ SO%JHHIJ\ét-h \é.'y-4|_{§1¥nylbutync acid-

i nf M an ACET t €atne entton
pr O\uodtaﬁnrtgovtﬁbemmj ebépﬂé%ahaiﬂlyﬂg@-mmﬂwm‘t(l‘rehfhpiemdp@thyl)wﬂdm-

ggg n‘nﬁﬁgg 8%‘? f%q?(gwg{png eha ,ug e a{nAqe[Dglqﬁl {n%tejdgeg linhibitor

i dequidk@dLaw 661di BE[sE7-tlibkibros EY-bedoyazobPyl)methyBaminh e 5-ethyl-

eademE By RRER, 4 ress. - THECe (D ar agr palo L T Ay e L

Was FDOC:(-)-B-L-5-fluoro- dloxolane cytosine; MKC442:6-benzyl-1-sthoxymethyl-5-

—1

isopropyluracil (I-EBU; Triangle/Mitsubishi); Nevirapine:11-cyclopropyl-5,11-
dihydro-4-methyl-6H-dipyridol[3,2-b:2°,3’-e]diazepin-6-one (Boehringer-Ingelheim);
NSC648400:1-benzyloxymethyl-5-ethyl-6-(alpha-pyridylthio)uracil (E-BPTU);
P9941: [2-pyridylacetyl-TlePheAla-y(CHOH)]2 ~ (Dupont ~ Merck);  PFA:
phosphonoformate (foscarnet; Astra); PMEA: 9-(2-phosphonylmethoxyethyl)adenine
(Gilead); PMPA: (R)-9-(2-phosphonyl-methoxypropyl)adenine (Gilead); Ro 31-
8959: hydroxyethylamine derivative HIV-1 protease inhibitor (Roche); RPI-312:
peptidyl protease inhibitor, 1-[(3s)-3-(n-alpha-benzyloxycarbonyl)-l-asparginyl)-
amino-2-hydroxy-4-phenyl-butyryl]-n-tert-butyl-1-proline amide; 2720: 6-chloro-3,3-
dimethyl-4-(isopropenyl—oxycarbonyl)-3,4-dihydro-quinoxalin-2(1H)thione; SC-
52151: hydroxyethylurea isostere protease inhibitor (Searle); SC-55389A:

hydroxyethyl-urea isostere protease inhibitor (Searle); TIBO R82150: (H-(59)-
41



determ ned to be the human i nmunodefici ency virus

(H'V). In 1985, it was reported that the synthetic
woe@beestde 3' - azi do- 3' - deoxyt hym di ne (AZT) i PlIi/DB1085/044709

the replication of human i mmunodeficiency virus. Since

then, a nunber of other synthetic nucl eosi des, have

been di scovered and devel oped for the treatnent of

H V. After cellular phosphorylation to the

5'-triphosphate by cellul ar ki nases, synthetic

nucl eosi des are typically incorporated,
st r 4hd. Tortratiydeo-5-mrglyl- é'&%@eﬁgl 2 ihaiepyly apida %[ 1@&%@@

theb%é %%gm (Hllrﬁnc;}le Wgeﬁf(yﬂIBgr@@m -(—li)e(%SF&B 62l -‘Eé@rahydro—9-

i nhi vital enzynme reverse transcriptase. [0004]

Al 't ﬁdmgtﬁ-momslr@éﬁr mbthel-%rb@tgmé)s‘gntda@‘tﬁ‘bém dlbpnzordiagepin-
tr e?{}%%tone (Ja sg%) HRA RABTILNE§i0h- ({&tt Eﬁ'ddﬂﬁ@ﬂh&ﬁﬂ‘}‘l}%’-splro-

iciency virls type 1 ;
r esﬁ’s(t4a-lam1rtoel ;Ql’tbxa/thnohal—Z dr’—dg)gldpﬁ tanpgptgﬁlr@ogsﬂJr etmr]u@ymme

e e N v i s D
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by admi ni stering t un
or ameHYhATHEPRRF TR ‘@gﬁ%d d\éhd E@?? aﬁsffﬁ?xygthyl sulphonamide
ant pijidadd REHRY U@Wrt%}batVX-ﬂd&Eﬁﬁo@edesﬁl@h@ﬂtmdﬁJbﬁitea@en inhibitor

fromthat caused by the princip itis B

Vi r (¥erfesd GBYL 3R RIE: UIgd ?rﬂ?a%eﬁﬂtli’lﬁ"ég]é@g’nfa%%%ﬁ ous hunan
heal th problentis the hepatitis B virus (referred to
bel ow as "HBV"). HBV 'S second only to tobacco as a

c auJhempichionthe Treatment of Flaxivirdae Infectiol by whi ch HBV

I ndlf@ﬁ%ég %—re!sﬁtaﬂpw@ﬁ% of Ifﬁwbﬁud@?%b’tﬁx@ﬂu@éi drh&tv iafe known to

rigger tunor devel opment, or indirectly
tri ggmrgeta‘ftmrprden@ﬂd}ﬁagmnt tofitho ey lanigrad ,qgept Drug resistance most

TS e I o S LR S g v o

Si X réphichtioni ntfhlebafﬁcaw pfealdmg pgringh itlsh virdl einfegigan pan be Prolonged
unawar e of the ction HBV
ac utaggrﬁgﬁeﬁ{’ Of fe§ 333'| a[d%)‘g?lst c&ﬁ;}&@ﬁ it @&nﬂlﬁ'ﬁgn of alternation

causes
abdafinadecdid, find pettapsl inixe, armmﬂalebmpatrﬁdhab lirgloces| aglif$rent grfiutation
certaln nzynmes.  HBY can caus fuI j e |

api ) oSt Py otecpsiiy drus 't SPRRRIv DR ARG bl Bneccs

in Vl;"%diﬁnﬁtﬁfﬁsdr\tﬁte‘ﬁ pefatrees op thetdnp banv&r al’&refel Westh oymblination or
[ 0007] Patients tyPlcaII recaver froma

hepgltltptfnpgon thsrad¥%ne h gEheEtt gomlﬂme erapy éshtt){péc{;tgy Spr%fFrred over

Vi I alite AR AR aREbR bk itl ikddcBemBltife dinhManddils Sxds@R8 G the virus.
indefinite, period, causing a chronic_infectio

Chr dAPISS] nfAsmst ofohe Visalriraelmeais deseibed it theRackgrayndpf the Invention
hepalj, tdeSuselrah | Offbthatisd %P taﬁ&néﬁﬂohhwﬁlh RN bSnRRNLGd 8dsBAbed in this

HBV are nost conmon I n evenﬁglng countries. By
m d-spedficativheVanliydting exppplexingides| y 225 nillion chronic

car r['&&ﬁ@! Of(lgl% nlt&feﬁﬁf dﬂ)lrﬁggwnﬁ‘ e ¥of E)&Wp‘fl&eBaﬁi SAM. et al,,

300 arriers. ron C si'st ent nepatltls can
causgndf. Phargnseothei B4HE5EH%, @t)O(t)hEet’cmgner, M.gi@l. Antivir. Ther. 3(Suppl.

hepafgoel byl bg),
[00190] (2) Substrate-based NS3 protease inhibitors (see, for example, Attwood et
al., Antiviral peptide derivatives, PCT WO 98/22496, 1998; Attwood et al., Antiviral
Chemistry and Chemotherapy 1999, 10, 259-273; Attwood et al., Preparation and use

of amino acid derivatives as anti-viral agents, German Patent Pub. DE 19914474
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carcinoma, a primary |liver cancer. [0008] In western
i ndustrialized countries, high risk groups for HBV

w0 pfoem63i2en i ncl ude those in contact with HBV cPCT/UST095/044709

or their blood sanples. The epidem ology of HBV is

very simlar to that of acquired i mune deficiency
syndronme, which accounts for why HBV infection is

common anong patients infected with H'V or AlDS.

However, HBV is nore contagi ous than HTV. [0009]

Bi sacchl, et al.((21991) J. Med. Chem 34: 145-,1421\%

des Sl by phissing Profeagss apAriicHAsk epstitis &y wirugy NS3 protease,

cychepufy 9 %P@b?)o %ﬁcﬂﬁffn Qﬁﬂﬁ’dﬁ%ﬁmfd@@ sl HM@E&S Vﬁﬂ €nhibitors

only descri as actlve agai nst herpes virus (see
al sthaMearmynateain @t ela¢trqphide eychrretnbrreaicnad of PhawRyesye (see, for
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?Sggfr&ﬂd gf%ﬁbﬁo%@%e@ Gb., ggli gz]aeéaibaeng&@namﬂb,s@mm eB4l1 Tetrahedron

avi ridi dae viviridae is.a
of kPl B6LT P AP SO 7P e PP f e fafeilivm
Si Z & E VI 1whikR derhbiR¥aRE BotRity & Q@ﬁﬂtllléﬂtlbﬁl §ﬁ)‘i1rﬁ)ﬂy assay (see, for

approxi rrately 40-50 ran. An overyvi ew of

FI avixemplecies MasichoRiporzania gad Mﬁ%lp@alffnlft?mﬁt“ﬁ{éeﬁefs 9,1949-1952);

| nt 3 ? ongl sGeMHE INELidhMitokd X3 GBMpR] b¥ell WnSthe ndtfomolecule
Fl avi Vil dae’ consists of three ?enera
elgin c, isolated from leech (see, for example, Qasim M.A. et al., Biochemistry, 1997,

36, 1598-1607);
[00196] (8) Helicase inhibitors (see, for example, Diana G.D. et al., Compounds,
compositions and methods for treatment of hepatitis C, U.S. Pat. No. 5,633,358;

Diana G.D. et al., Piperidine derivatives, pharmaceutical compositions thereof and
their use in the treatment of hepatitis C, PCT WO 97/36554);
[00197] (9) Polymerase inhibitors such as
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[0013] 1. Flaviviruses. This genus includes the Dengue
virus group (Dengue virus, Dengue virus type 1, Dengue
woRooa®e2gpe 2, Dengue virus type 3, Dengue Vi rBGT/YpE05/044709

4), the Japanese encephalitis virus group (Al fuy

Vi rus, Japanese encephalitis virus, Kookaburra virus,
Kout ango virus, Kunjin virus, Miurray Valley
encephalitis virus, St. Louis encephalitis virus,
Stratford virus, Usutu virus, West Nile Virus), the

Modoc virus group, the Rio Bravo virus gr
vi r dQ0198 o DBy weleotifle anelogtsy By sxamplesy) IOtOE‘H’eH%l’ gCV&XWPlE’sF errari
gfo‘l@etél%uﬁfa%‘f\ﬁﬁﬁ&% e’ﬁ‘%49’~1§54§1foup (tick born

encephalitis virus), Tydleniy virus gr oupé Ugan
0.

S vilbU99yr oﬂpthan@ﬂlfﬂéﬂoﬁb‘lct esAnIERip (Beey ifPTUBAFIP Y

fro fc!ﬂﬁ%e here are sone additi onal
Fl a\F/?lv éleés.%tﬂgfgggr)e ncl assified. [0014] 2.

Hepd@920D} usidsnorfinickeogidn upolymatass ninhibiibis, omeludipeci @5, example,
t he it [
(he afﬁ 8\% d 1&8?)3% fo?%%céngp?g’)wt)‘éﬁg (@?4@?%‘3@%63@%1@% both

es pes - and esti viruses
Thi so Ragel @hamnﬂceldesls Btnw) nebMitntad didineng bgimidines §se@, for example,

I(:’S;,/t | 9%3/%6]3 ?é{)é\ﬁztg n‘l}lacgu[pkggll ,@105 gt}eélz% ra&g e denvatlves (see,

Pestfbwéxatipld, )Bl@(&)r§ Medl (ﬂhldﬁhl ngtt Bm(x;e 14 ﬂ]%%md\lBlbmg) Med Chem.

i det ondo4 n RS bOBREE ooyt i pamemtion: v

Vi 1 Ulssubstad pﬂdﬁyﬁlahﬁleg (Res, S@eQadplsH] Bfol Glgae 2003,2i78:0495-98 and

ot 1 WER el | R APIRECE bR Dol SRS RBBGETY | Bog; subsinicd

gl ohgly ]Eé'h@—‘@ada%ﬁ?hc Yaek (e, Em @gmnah ogio@ﬁg N?@d;cwném Lett., 2004,
1997, % mllio mreside in._t

he
Uni (147981795 831 Bicsia, M. Fhetn etie 2000 1D 1500, both t Shire Biochem,
u npypl | } S&]? Q!hléi%éﬁds r&ée%\fgrvvgwx'rrﬁ)@é: . gavbdcered/ doseases/ and WO

hepat | . Abnor mal Cel I ul ar
Pr oI 00fQ96529 éﬂm, {)@Mcr]Me@éi &u%r Ingi)f pck Bgeqin Aok detragigsn(see, for

of lﬁgln yrr%oqgt f\/{%ﬁabﬁe ecu a%ﬁ%v S BOIPIR AR AL and

of nec in a
nul tWOSBA06224n Adk, gl i M Merekhle Cegditct)hy ani mal or

nmecha al
gB@%%Otlgne O)r unc tgléﬁr;sngsﬁ dp{l(f%ﬁﬁor%ﬁlo%fae hlléoﬁe&%ﬁﬁﬂeo‘ﬁggs (S-ODN)
r at econjpldciiarydbfooremmhplectd sdqnencpr dieicheyr at iheny’ not-edsling region

DIPSSRISA L BT FABGERLIM i s 5B,

i nf egttd aicletMBOTAGFRIStcombrixhthe 3aeiidofthe/NERdind anclestiles 371-388

and benign or malignant . tu o) 0019 Th

are oashBdRe g spitRe m%@ﬁ%@%@%@% i mote; Kl et al,
cel | Mcfve ¥P&hRIcRY] [B7atinEgoRIer Galdédsi U. Gt abXBsiilak of Cellular
is a benign disease of human skin general ly

char%lb’ﬁ’@}qg.‘ié(? Byt 81 B ?ed)-cover ed by thickened scal es.

The 5@?\8 &1 'lf c auﬁﬁﬂ)lt@% HNEREAZGHE IR | thahQhitdnl RBe, Ofor example,
epi dermal cells unknown cause. In normal skin the

ti neIkP@qN iet alel Agsnt far theprevertiornd tleptgient ofdicpaiilia|C, Jappaese Patent
to thg W—Bﬁ%gé(ﬂwl Y el QYﬁevéngxoﬁ‘QQ&'&eefﬂngﬁ o‘f@ﬁglsdlsela&s Japanese
Is’tine’'is only

psori asis, days, partially
due RaerdRilndP€Qs@I5PH).t he nnx J of proliferating cells

and cr ein r rtl: f I ' :
o, GROLARES g, R D e BEL  fihl  o.
Appr exl.jiapatofogg%Po9, 30, abstract 995).

[00204] (13) Nucleoside analogs have also been developed for the treatment

V. et al,

of Flaviviridae infections. Examples include the following.
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t he population in the United States have psoriasis,
occurring in about 3% of Caucasian Anericans, in about

wa 20663281 i can Anericans, and rarely in nativePCT/US2005/044709
Anericans. Chronic eczema is al so associated with
significant hyperproliferation of the epiderms. O her
di seases caused by hyperproliferation of skin cells
i nclude atopic dermatitis, |lichen planus, warts,
penphi gus vul garis, actinic keratosis, basal cell
carci noma and squanous cell carcinoma. [0020] O her .
hy pd9Q308Ks er aidewis Phatmaceitisels.ddd-sliscipseskranchpd Berlepsidgp fpnd their
prol\f 6f aht gféagﬁe}?r&ef@V b @ PivtvirutlisS A BERiviruses in US Patent
aut ol mmune di sorders, gr aft-versus- host fejection,
t undublication Man2093405022924] arl| G BatvriFublicasion Nof 8903(G0pe400 Al,
a1 SOHAS! Srbohd HEr ARG BHR AR, K82 SYHRIROLEL and WO qu/92282.
di sorderereBrol 't erati on of  Shoo nuscl e cells in the
courssmethbd @evied togutreertt obhepatita@ dgedtion Yaddlavinirusds ssdipestiviruses)

cause, for exappl rest enosi retin hi .
R
at hedastdtainpSnsfilebis! dmduhDsn aciiolegicalysictiee 1°, 2°, 3 or 4’-branched B-
i nfla tory-praoliferative respopnse to insult to

¢ he I8 RAgHhetelRaRidFRIOF RoBIFmHGERaLY Geospifbien pilh oY Pigditye thercot
( RoSs@mirfsterbit dither alo983or &6 2ofiBihafifl)) optiBadlly &€ld pharmaceutically

m gration and cell proliferation pl araleint

f or rAE¢IPERICo PatEEh e r RFSC PISP oY iS¢ Hokeat &’h‘gﬁca[“‘%%ﬁ‘]’s' F#bg?'@ﬁ?@oz and
di sopggbsocant f teandue Wo t bgozdseer el Way B3 ODeE78f  Idenix
an extracel lular matri x. Exanples _of fibhrotic

di sathgmmaseytiselsubil tdsgatipdoses in RBs PaferinBulfisatinngNgy 2004/0077587
pr Olﬂh@tﬁﬁa@&dﬁ\égllf abdepBbROBARIRA dieRAdLC pfdfdBORAS thedr use in the
characteri zed "by the I ncrease in extracellular matrix
consiteatmeshiof HEE uind; fiayivimseshandf prshirysen i prodrugspadqecalse PCT
scary . Hep. r i as ,
ol rRBIERBh NG O AT A WO RRIRG FENORRIOS,
mat r[06206¢ s UBibiangnd. ndiaclhepavirus cplrosplaute alesivathyes cefl gweleosides,
by wviral. infegti,on sych as h t] S, Ll t

B
Mes agatitls Minsoticlemdnetrati@rabPghit PabigatioroW Calar2Tal.

proliferation of nesangi al l.ls.. ngi .

Ry el bFBT T 1GPet EaD e SR g oundation nc.

gwg(mqﬁgual diﬁ:lcﬁ@@fhﬁ Sise Sﬂ%’hﬂtﬂﬁm@bl@@ddslf&ﬂtjﬁa hehtivieit of HCV in US
i abeti c nephropat hy, nmalignant ne scl ergsi

©hr OFARGK 130, Ao T 55 4y Loy PRFE Lot S JR/0198171 and

r €] eglekRfonA Pkt IBREAHL MAD DO/RS691[ 0024] ~Anot her

di sease with a proliferative conponent is_rheu

mat oi d
ar t hi0P208%. InEheratiremarinch (e Shirg Hieshema tng) discloses the use of
- consygehefl3 a3 ihO itk iRIeE Fot 8RSBeatid of 8 FiNAHEIHe hfct in US

associated wth activity of autoreactive T cells

See
e. g. PatdsaNoi 6,56636D, Seealso, US’R@N@\M‘Eﬂ@ﬁé@)@PO\]Wﬁa@ﬁéf‘; US Patent
Medi ﬁdr?;i‘?%tlgég?\f?) %8@/066\%672 1%%9)2009P?§5597,b§s C@é‘lﬁeg BMernational

aut oa iess'produc agal nst coll agen and | gE.
[ 002BjbliCtive Nod WED OHER E53tand tWQ 80/504241.ude an abnor nal

cellh prJ'Iéer ive eat: | RCl Ee ' .
e 81 RTINS BELASE FEDSED s v
i schethgrc 2hidot 20hgdase, andot-alkloxal yeelsossdendfoonthe treatment of a
| eukI?ltapviefrida?eC qllilflecr:neo% I1n “g %atent Publication No. 2002/0019363 as well as
International Publication No. WO 01/60315 (PCT/CA01/00197; filed February 19,

2001).
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deficiency syndronme, vasculitis, lipid histiocytosis,
septi c shock and inflammuation in general. [0026] A

wo 20v6/063281 so call ed a neoplasm is a new growt PCD1S2005/044709
tissue in which the nmultiplication of cells is
uncontrol | ed and progressive. A benign tunor is one
that | acks the properties of invasion and netastasis
and is usually surrounded by a fibrous capsule. A
mal i gnant- tunor (i.e., cancer) is one that is capable
of both invasion and netastasis. Malignant _ tunors also
shop021¢)r e 36N rPhamppcedticals, Hgagiseleses varioys nuciegside gpalogs that are
di T {,elanh i Addufin gﬁmﬁuhe! Rspdie ff US Hateht NBé &H931679nd 8,573,248

one anot her an their axial framework) fhan benign

t umSesalsq BERTY/ 14 8¢.0WOX 0176366 and W 02/83%d, di sor gani zed

P O Lbga iR fR e hne 3, 6 A0 Nus bal IR AHAPNbITA0Y 089007 Al
cancero e prooperties of 1nvasiveness

an d 20@/@&&8&3 A3, andrA0a40VETE8;sas vefllers Intematidng] Paserd dneljcatién Nos.

e W R, o SYALPHEL WY oI REER, aff PO LD THE 00 b .

ti sﬂb@ﬁnanhllarledwe NG, etiscintevdriogs nhedsid\enslogd for theatreatyent of
sysﬁﬁe %a is refers to the tendency of a tunor

Cg{? ?f?sr areas of the body and establish
ar e360222] prP‘Bhﬂnfa@sfeﬁLirﬂEbd&i&@YoséJ @dﬁohh ﬁucﬂd:dsﬁle@ﬁnd fitimeadbolites for

appearance. [0028] Al| .of the [ es of

t he thoERAtREN OhR VATERN A ETSSIIP e E@aﬁf%ﬁa Paﬂg‘ﬂ?f HCV, in
t umqg Cohk PubBcdiatl Ndsequer/odsusmy, SO@)A&OO(&S’S’V’XJHQDOMOOSZS%
fol | onwed 7)éﬁcol orect al br east rostate, bl ad

pan@PRHE06TIRH RAOWBYAYy 206/ ¥2r 0% etad é@??-/@%éé%f as well as

CanGfbrmhGlaY F‘Qteﬁt%ﬁ@ﬁt@n N&HW@ozBQ%OOWoSM%@m WO 02/48165,
cancers, 1 nc udi n raln cancer, nelanona Iynp onm,

er ytHOSBLGR &P H/O 83/@631% apch W2 20044432%ead and neck
Ca”ﬁﬁ&ls { 04g n%];k G@neg! I#lcs' RIVIR 'Piﬁ%ﬁa'e%ﬁtfcﬁ@ a§i&fos¥i hhUs Patent

one or a co nation’ o es of therapies:

sur drebligation oa2003r)14a16, %(Pﬂér‘ﬁﬁ)ﬂh"é%’&a%@ﬂﬁllogé?%)ér §n€i WOHOV EE/17; as
t he bul k remval of,.di I $ S |

e i TR, SRR, PR PO s
cer t@CH/ESRAL53 1, (ﬁledejaana:rydfﬂ 2(1‘1020 faed BY @ 021057285 @6 T/a8R/03086;

ski jt _cannot, be dinthe t ment of .t uno

ocallets FHgYnelS a0 elieR AUlRE BaceBbnd AP soverl
t he ﬂyhﬁIi)F) yEidinef nﬁﬂéb‘éﬁ&i nfot &lﬁia I&eﬂﬁﬂeﬂsbf mmsan d)lrltds@ nISpllcatlon is
such as

euke 003 ra i nvol ves
di srd&B?quﬁ‘ mon Td%die’& Py %%Ffagmndla? and in
i's usedupPsowef Eeenaus@ Wb e0b4/ecussE,MV0F004@OB EIE, AV0 2904/007512,
vveII as breast, lung, and testi cul ar cancer. [0031] In
| grnd FYORAM/RA020.t hat HIV, acquired i nmune defici ency
syndpes@] ( AhPB)ientAubReaish Roesh3WIROBXA1 ANdell @aoﬁtdrﬁaltlﬁnﬁ Patent

and C vifuses have reached (EI dem c | evel s wor

an d Bvlieationd¥isc WP 08406 53980 WH &3{081 & O &a@n%%ﬁS an @?l [62256,
nBW@)SOﬁO@tzg’{) R9q RS 63/061 385 0Mled %% RWpEIEelsd ¥R directed to the use

phar maceutical’ agents to treat these di seases that
hav eoflcestain ml:qlthIdy anajogshietread bepatify Ctvires., there is a

need r o e igf i ye gge [ B03Rkt
t t N
ThortP Al itfpr S BbioRl0 o Flodt E BTl PbiEhion o
pr 0\/1(10&/096366&'&91»?&1 as Internatlonal Patent Pubhcatlon Nos. WO 03/093290 and
WO 04/028481 various base modified derivatives of nucleosides, including 1°, 27, 3’

or 4’-branched B-D or B-L nucleosides, for the treatment of hepatitis C infection.

[00216] (14) Other miscellaneous compounds including Il-amino-
alkylcyclohexanes (for example, U.S. Patent No. 6,034,134 to Gold et al.), alkyl lipids

(for example, U.S. Pat. No. 5,922,757 to Chojkier et al)), vitamin E and other
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nmet hod and conposition for the treatnent of a host
infected wwth a virus belonging to the Retroviridae

w@ poveloextsng HI V), Hepadnaviridae (includi ng HBROT/US2005/044709

and/ or Flaviviridae (including BVYDV and HCV) famly.
[0033] It is an object of the present invention to
provi de a conpound, method and conposition for the
treatment of human patients infected with HV. [0034]
It is an object of the present invention to provide a

compound, nethod and conposition for the treatnent of

hun&ﬁﬁﬁa@%néﬁwffgr Prmee, dd-SwiPeth Nre fs22(758 1B @hojider 0I5 pqualene,
It iagnafitalib ! r I gn 2
pr ovy i BR o i Rl D 8 BP0 pBUEINY BlORR et al), N
an OKH@FP%P@?WDOE asphgicpoak@ort examplenUiSo Bat Dop$,830,95 @ Diana et
co 0 the nt..of

o hocp rs TRt A AR SRS Lot 16 HEFRE i ot o1
abnmelyadenybi¢ heif deriptivtsi (f@rextinple, U SJ(B&?NOI 5,496546 to Wang et al.),

compogt Rar et BB, Dt 0P N heaBRuT e Ay of o). and

ani rbahzsrnaiadoless(;ﬁr&(exﬂhply,lhﬂmnﬂ% wisoh 84 fo@ﬂl’icmdd’ﬂ@i)lldl ng
0038

non and nant tunors.

anot[?;@mg ?ggc)t of %P]é]gglmdsl AYERELY offt ¢ nﬁ?b\ﬁ%éi@"%wt for
dr ugsatirent bh elepmatdmms chlddefdrf@zIamb& negsisdkanto tb9 Schering-
ot h E #vg(fla{)’y ?ﬂ r%ound 0039 i s an_object of
the%?“@ etit tPrBerren, Mg ?bd’él a@&%ﬁnﬁeﬁ%ﬁ%@NTADmE

and (Syanmesdl) b9 Edder L&HﬁeSJIV@atIMAﬁMEU matmmts% by Idun
th a mutant strain of H V. i's an

fected
Iogj gg‘ n %@ -0 DI KTy &t YR 5P o bpr 6 F% %I%ﬁﬁbubw NABI,
met hew e g Gynes, tVIRRNfI@‘fNE he IbNe %hmhw{thﬁwgﬁﬁalfa-l) by Sci

patients infected wth a nultiple drug resista
st r &19eo EEPLENE (bigtaminet dlhssir«;ﬁénior@ﬁbbshhaaxm ﬂé}é@sw LiYh&70310 by

I nV%HbJQEhtEﬂ?r Q¥jsd8 48B3V Oﬂ?"%ﬂﬂﬁm -6536, by Idun

conpositions for treatnen patlents |n eét th
HI vPhirotacentioalidne. and TTK 003 bycAKROS Pllambi. |
advant ageousl y conbating drug resistance. SUVWWARY OF

THE | NVENTI ON [0042] The present invention provides
¢rapivd fon the e of Abndromh@dlialar PYoliferftiod) or their

T R T R -
t L ea¢1mtpr@ffexgum atd thos gﬁilﬁﬂus‘éﬂ lizhc@thdglldﬁ ob a&@ﬁmd ofi §ithQne or
t he_Retroyir.i.da [ adnavi ri dae

(i naoﬁedlﬂ%oﬁ%% gg&‘?‘?&'ﬂﬁ mf—*lrl] \1%7 ’&gﬁgil ncl udi ng BVDV

and [06219] f amityllating Algbfts nat i veI y, the cycl obutyl

nuc (. des qf. forrrula(l
phak@gz uti cavfrgesic Mpttadt e l\éfé\/{oret@gmf‘r (Hogplinsf disease, non-

est Bodghak’ @dﬂjdﬁphoﬁfas)s a@cl@ﬁh&?&ﬁﬁ&’é} Iﬁ@iﬁmﬂﬁ ;@@lﬁie fR4  chronic

the treatnent of abnor nal lular proliferation.
[ooW@]P axais fepkeanins,  Hedgkinys) dispase.o nmaﬁgégmm@llmé@mas multiple

i RIFRRR k] d 5@},{ ’
pr 21312 ntB ?I%gm?he %h%ao@mgist OQ'F%D % K?HSB t%l&{ét rov EOft tissue
| nf &Eedneas), | Mélphdiimg (hﬁal‘ﬁiblyslnhf éotliipks; myeloma, breast ovary),

Chlorambucil (chronic lymphoctic leukemia, primary macroglobulinemia, Hodgkin’s

disease, non-Hodgkin’s lymphomas).

[00221] Ethylenimines and Methylmelamines: Hexamethylmelamine (ovary),
Thiotepa (bladder, breast, ovary).

[00222] Alkyl Sulfonates: Busulfan (chronic granuloytic leukemia).

[00223] Nitrosoureas: Carmustine (BCNU) (Hodgkin’s disease, non-Hodgkin’s

lymphomas, primary brain tumors, multiple myeloma, malignant melanoma),
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[0045] (b) a Hepadnaviridae infection including

hepatitis B virus (HBV) infection; [0046] (c) a
wo-b@eiogizsi dae i nfection, including all nenber sPOf/US1085/044709

Hepaci virus genus (HCV), Pestivirus genus (BVDV, CSFV,

BDV), or Flavivirus genus (Dengue virus, Japanese

encephalitis virus group (including West Nile Virus),

and Yel |l ow Fever virus); and/or [0047] (d) abnornal

cellular proliferation, including psoriasis, eczens,

atherosclerosis, asthma, arthritis, osteoprorosis,

| eukenistine A6GNR (Hgdglin’ Stdmﬁpsnor{ Hm ’§ fyraphemas, primary brain

SOOI M tHPLADE 'Seﬁého!tﬁleg AL CND i PERLEAl tflors, stomach

I'vé nucleosrde 1s a eosi de of the
geneslad), $ieapinrbein ($TR) (n(ally)ant Kanyregtiq)ipsulinemsa, malignant carcinoin).

phaL@Eﬁut | CS]Ld'l %gxgccep Qparl%zﬁl I, qui(t}er dﬁ@étﬁyl@lfaze%&mldazole-

est r odr a prodr ug, enanti oner,
di asirboann®) (maignhauhdmpmal Hetgsofs dishes, ecpfhtlsspc) Ertgjmas).

Bas ur.ine qr. pyrimdine base; [0050] Z is
B@ﬁéﬂde%F'§w?P& Wgsphate (i ncl udi ng nmonophosphat e,

dl pgmnm(glat e, Holic Rvas phabgs: MEthetresm‘ak(rulnémeiﬂ:equhc(scplltrabfmphocytic

prodrug); P(O.Z Z', Z Z", ac i nc

acy fepketaipy g O’(“?‘iarﬁqnl?&?an gmlg'i&ﬁé %%“gﬁ@ia%’/ ; br%?ﬁt’f & ﬁ%dt ea%gs éNE lung,

|ncbgghggm§&£&haor aryl al kyl sul fonyl including

met hanesul f on and benzyl mherel? $%H@£hen%l 959%9 di

i s &§228nal | w@mﬁ Al ipproBRE § gractl; 5- oxuricine

su b%ﬁﬁ&é&@iﬁrﬁﬁle @Rd) BeAstl Eb1éd) etodRAEH, @)laﬁdréﬂa @xfary’;l lhydd and neck,
given herein; i nc udlng a hos

; ph
ani MonarE| @ladéerc ap%ﬁyaraat eskiry }ﬁélﬁ’t’ﬁ)détol”éa]g’ho @?F@P%I (cytosine
Or % ABosi 5%% ?r‘zfﬁdl&%jn!: ¥nP R MR ByticiBicRfasgr Oup

en’a eréd in vivo i's capabl e of
pr 0\[002{2&]g a obmuﬁdlaWEér enh Relpigd j FrdletplorlentlYlgrosptepurine  (6-

phos err]c%tgfoyu%n 3 y dyﬂ@ﬁ gerl&:llﬂé ' n%cyt@a‘l 24! chronic

Ar yl, , nonho or
dI @lrdnxaloammbukamm)o Thivguatinea(6ythigaianone: 66) &aquiesgrapdocytic, acute

al t g}”ﬂ&? iaGtgl %‘d[ %%ﬁlgr&nulbs Oéeuge%l% allgglﬁo taﬁﬁ rg2’-d \Aﬁ}éycy%fonnycm)

RhddyZeld’ leuQémﬁkﬂ?éc@stde@ @Bfedic IRhphdRtic lanleniR®. ar e

d tly h | | kyl
E SBOBEF ol iy Vite n&HaBidthe oTrb B (Vi (Raglis Gaeasd non-
2- Braskndts, lﬂnﬁﬂ@fnaéﬂ keny, tekiis3, Vﬁﬁ:ﬂsﬁé (a(fiﬁte dmobhatic leukemia,

21 Kyytobloeoma Ay oot A bEBTERRTR) HONE Byt o

| Owoc@kiﬁysny]hphdﬁ@dsosnwmﬁnﬁa ?chl or o, br orm i odo),
cyano, azi do - NH

ower al k Fﬁ I%
|\|(| dm30h| kyI )E@podqg@g]@&gx)ng Fﬂpaflgg(gyestl@fma&qe M and other lung,
acyl‘t)&ﬁs%oggﬁ sadlﬁ;@ nog{%hé’k@ﬁ"y Il})m Hokfed q:ﬁﬂekgfziﬁulocytlc leukemia,

ower ~a ) or alternatlvely 5 054] and R2

t ogefdpesi’ sarsace@az Tsnipogigpy: (taskis, aymadk-Gedt 1upgl ch@ﬁ?} lpye, breast,
and I?g )g g Ccﬁ&g o og&t Jﬁgﬁ k!lrps @rn&éqr §c§1‘té"e 1&‘%10 leukemia,

car boc ic or éterocy ic rrng, such as an epoxi de
ri ngkapesitdsatcoat).if RL is H then R2 is not CH2OH,
[00231] Natural Products

[00232] Antibiotics:  Dactinomycin (actinonmycin D) (choriocarcinoma,

Wilms® tumor rthabdomyosarcoma, testis, Kaposi’s sarcoma), Daunorubicin
(daunomycin; rubidomycin) (acute granulocytic and acute lymphocytic leukemias),
Doxorubicin (soft tissue, osteogenic, and other sarcomas; Hodgkin’s disease, non-
Hodgkin’s lymphomas, acute leukemias, breast, genitourinary thyroid, lung, stomach,

neuroblastoma), Bleomycin (testis, head and neck, skin and esophagus lung, and
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and if RR is H then RL is not CH2OH, [0056] X is CHZ,

CHY, or S; and [0057] Y is H nethyl, hal ogenated
woreaokhpb328CF3, hal ogen (F, C, Br, or 1), N3, CRENUS2005/044709

NC2. [0058] In one enbodi nent of the invention, Zis

not H. In another enbodi nent of the invention, Rl and

R2 are not both H [0059] In one particular

enbodi ment, the base is a pyrimdine. In a particular

sub- enbodi nent, the pyrimdine is a 5-fluorocytidine.

[0060] In one part| cul ar enbodi nent, the base is a _ . .

pur lgﬁetounnar}a trasht H@dgkar s sdissapen crinrMeeking, dympehonie), j Ricamycin

gua

s RyoBF NS S Hoc iRl NPlonfiRhd fsfibhbin O (romach,
pr olcerﬁnaq; actloméreas‘rfmtmembhddﬂré@sd g iegk). [ 0062] I n one

A IOBARFT ¢ CrPOOEE AP B Bt lodemiy,

f r ono2b4] gr oulblotugrcsl Respng;sedf/loﬁlﬁ&ﬁ?,]Intarfenonfalfa (halry cell leukemia,
pharaceutical |y .
est erPoPFodcay? ’éigt%?org cgrcﬁ}oédr uf‘ial Cgltrlfantmy(sb %%add&f 8! Hodgkin'’s
di asyBpRaE, rmyc@ﬁls ﬁﬁlgﬁdéﬁ?, toulthpds Iﬁﬁlommmoﬁicrgrmmm-leuﬂ@mia).
be substjt . Wherein Z is as defined

abo 892886 ls‘ieHa‘?ﬁ‘ﬂéS &™S cul ar enbodi ment, the base is

a pyoo236di ne. Plhmmal matdﬁr&ublat:oﬁtptbaasood:tspaah (citADDP) Carboplatin
pyrimdine is a quorocytldl LOOG I.Ln one d

par t(estip a9VaBh B@fdeEnth eac% randp, ae ’I gl & Pifle CETVK. 5 &1 ometrium,

paftdea%mtoaybﬁ,ﬁbg&w@f&mat he purine Is guam ne or
adeni ne. [0066] anot her enbodi nent

ant |[0Q/33ﬁhl |y Arlthmﬁmeé}oam f eMattpzRBirTet é%‘t“f‘ev ZHIL9cHtis lgukemia,
ét ed fromthe group consisting of: [0067] or a

phar rrac utically acceptable salt, ester, salt of an

est df0236t odr ugubstitated Slreas pHodoryTea (elrpnipngpnulocytic leukemia,

di ast r h OH can
pe- SeeTAPE s bR fh SEa BRE BERRGR0T Chove.
[ 00680239h oneMséhyttiydukiae DenfottierPrecarbatine Gbethylydrazine, MIH)
pyri i-ne. .In particul ar subenbodi nent, the
Fofes psbds!

pyri fluorocytidine. [0069] In one
par t[joc24oar enhdﬁmz&mﬁqal iShpprbase: | Klitatape (d,preDDD) (adrenal cortex),

partj cul u nt, the purine is guanine or
aderMREog 5%? ﬁ%ﬁther enbodi nent, the

ant i ogiqgl |y @ﬂre@ﬂlttilc@d’t@iddﬁ er @tddvizoref f(z&ﬂtel wsd rehednio $yraghocytic
is selected fromthe grog& ﬂ{t t|n E)OO?] or a
pharlgeeeias; roprilgdekpcelymahpmass Hpde nb% H2%9-0f an

est el‘{()OZéfZ‘] odr Ugrog8dink: Of H%@ﬁﬁdgddﬁrone n aﬁ‘;irbzﬂéte Medroxyprogesterone
di astereoner, or tautoner thereof, wherein each OH can

be saspigtcs Mgsestiolicetate¢endoyBia) Arezst)-s as defi ned above.
[007@1])243 o&glogﬂélgé&lyglggﬁgﬁg)odl ment, the base is a

pyr i I'n a particular suberrbodi ment, the
pyr|WﬂféI44ﬂ1e i s AmgBstatindindeyjatindi ne. [0073] In one

part 4 gg%{%n%srt%ﬁtméglaglsgase is apurine. In a

part

[00246] Estrogens: Dlethylstlbestrol Ethinyl estradiol (breast, prostate)
[00247] Antiestrogen: Tamoxifen (breast).

[00248] Androgens: Testosterone propionate Fluxomyesterone (breast).
[00249] Antiandrogen: Flutamide (prostate).

[00250] Gonadotropin-Releasing Hormone Analog: Leuprolide (prostate).

Pharmaceutical Compositions

[00251] Pharmaceutical compositions based upon a cyclobutyl nucleoside of the

present invention or pharmaceutically acceptable salt, ester, salt of ester, prodrug, or
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the purine is guanine or adenine. [0074] In another

enbodi nent, the anti-virally or antiproliferative
webdoensizse nucl eoside is sel ected fromthe groPQI/US2005/044709
consi sting of: [0075] or a pharmaceutically acceptable
salt, ester, salt of an ester, prodrug, salt of a
prodrug, enantioner, diastereoner, or tautoner

thereof, wherein Z is as defined above. [007.6] In one
particul ar enbodi ment, the base is a pyrimdine. In a
particul ar subenbodlnent the pyrim dine |

5t saltcrtaugedrngliond be [POUFFL it (BB PSS SR e eating o
t hep BARGidas (ﬂlcf&ﬂ{ng 18v),| erRdRATda6 Wndludin s HEIND0 dhdrBiblaviviridae

t he purine i's guafi ne or "adeni ne.[0078] In_ong
enbGutilwting BYDE andc HEYRi vitel hafcten prsbneel «eliylyp proliferation,

o n{):pe g}narﬂ?t In{) rc}ortn&ngt‘fogl Sif aSQﬁ-ﬁﬂ% eﬁﬂlcahﬁ rHcpéprﬁen lddi\ﬂi\%n carrier or

ah appropriate c ased assay, of less
t haexcierti cTimtteaapputally wifedivp amduotmay | Yary [vaths thehigfpction or

ﬁgcgég'F%?Crgngﬁ354|6h%$Fc e%§rg%%P8ﬁb%ghF§n@9?égﬁ%kWEd the

 pr epieiifhadoRitRtits cFhecdget used; hamleil;asathe patigsttireated. f ol | owi ng

features: [0080 of C but nucl ' .

For IPREE ) o oneloggePhogt Rl i R ithtlon S BB soning
pPhatd e prebdre ﬁivEM1oﬂG£ﬁ>ﬁht’ﬂbﬂe& peefidriblpin aplhﬁxtnmgmtmephauﬁaqemtlcally
a medi cal_ therapy

ant PECEABPLE AT an@egenﬁﬁ’én’li is f%%gr Jt3<]§intBI aednfl Wjstey fhe pharmaceutical
tr e@&rﬂ%ﬁheﬁﬁn REAR MM étBbRS fofin, Railt Fentulatidaeméy be hdidinispred via

adnavi ridae (incl udi
Fl awfﬂltﬁﬁabla@fa("PWP’d’&‘FaS‘i‘@ls I %%@m&i’uﬁcﬁ\? é‘gw%ﬂ%ous Spppository

of g, diigassueharpeiehbkedndyinBaeicinl Rahhlaics are  preferably
proliferation, such as cancer, |eukema or_tuno

[ 008diingstgred g sistileasabipel dhast 91 onkiraresiifida Be ooy mapdify the
(1) gornfula¥ibn gzﬁc}mﬂe§ﬁ‘é’ 'tpfcﬁ er g %e QedifiSation to provide numerous

pharnaceutlc y accept e salt of prodrug thereof in
t he foranldtiass ufoe @f pastiowsd | t,caltpemf ﬁ@irlmtSFré%ﬂméwfhoa? randermg the

PRty LA, FERBALO it o

and atig¥ly. impatitilana modifiodtion of p sesirsd cmhm@dﬁ@rqng@dt 1pgre soluble

abnormal cell ul ar roI rati.on
| eu B Fater oo P%Fﬁ) P/e lﬁog)é]ex ams)le maﬁ;%@r ng%gﬂ falggbgﬁ{hshed by routine
CONp@RSifidafen {shiaformblatior esterification, \ztcr)al ly effective

t of | obut y de of f
(00281 duc ittt MaPsiiogy SpPee pEPmEgupIogaly fom of the

accephpbhfl, s@etially indluafigligylatae f(ﬁﬁfyldt@’gﬁt di’thdfr) whd btha derivatives,
pharnaceutlcally acceptabl e carrier or

acc ahesphgte testerspad YRS Selt forme of ths rp;resrﬁd'gg]]po%rglf 13 preferred. One

phargFageiy Gah 1&&&%@ Sl ie@BgﬁMetﬁbwato Gyl Bl the present compound
nucl eosi de” of fornul a as descri bed her

(1
or itoe mbﬁkﬁgrﬁlféuﬁol facilitpip %Blieébtoﬁ Bftive sampoyrd tﬁraota?gﬁﬁg stté within

t hergoh ot % o EATRL DR a0t T ABSmORIsTRAR t&l&ahﬁfvantage of favorable

antivirally~eftective agents; and [0084] (e) praoce

for ﬂhhﬁnq&plsparcatanrmtm ofithe peddoig foyh, whkee aprlicele.dp dehvermg the

for oRbanRMChr gl ¢

e b ) 5SS R e o i
the intended effect of the compound in the treatment of a Retroviridae (including

HIV), Hepadnaviridae (including HBV), and/or Flaviviridae (including BVDV and

HCV) infection or conditions related to abnormal cellular proliferation.
[00254] The amount of compound included within therapeutically active
formulations, according to the present invention, is an effective amount for treating

the infection or condition, in preferred embodiments, a Retroviridae (including HIV),
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thereof. [0085] The cycl obutyl nucl eoside of fornula

() - (I'V) are biologically active nol ecul es which are
wais@hb06328n t he treatnent of hepatitis B, hepatPCT/BS1008044709

H V. The conpounds are al so useful for the treatnent

of abnormal cellular proliferation, including tunors

and cancer. One can easily determ ne the spectrum of

activity by evaluating the conpound in the assays

descri bed herein or with another confirmatory

assay.[0086] I n another enbodinent, for the tr nt
of Hepdraviridse (mejdingtiBVE aasﬂoz:?laaswrrchav,(mfﬂgmg&%geand HEY)
PO'TB?e‘énE& %E al $ohafifhi ¥RlaVS Mhoddll lcelhdft PRliREHHOA] SIneFeﬁleral, a

in conmblination or alternation with another antivira
agettrapatichilyastieativaampuripy theguereniofompepnd Hephemaqeutical dosage

agepl s dsﬂﬁhurgrié%[% .f}ol;ln? $60u? b, 1t Igglaé Q5 Mtu® 180 Méfcg dr'more, depending

general, TnH C i'nation thera an effective dosage
of tpum te commuadenstd teeccaditioni @t wfason Jtpetedend the route of

wher eas. during .alternatio e . egt] :
dos¥ nggﬁéo ch P??é eRtPPE o m{hﬁi é’t%gérﬁgcfﬂg%‘ralg%l ?yi.)%%yéacncany_ o
dosp@esmtivily leffoaive athooin of Heeompositnns] aceerting & the presem dnvention,
excretion.rates of the drug as well a t f .
ol SR LE e R RBedfy sof orfL Mo BF Wi gocicaty
t hatrrebasagfon@ hates uwially e same w4 hempduticallyeetfeetreranfopniof
the condition_ to be a(IHJ %\éi ated. It is, to be furftrher

arry

und&02pYod Adpiistragpn aP Ve FORPONRh Y g LG Gontinuous

dos gaRaveRSHs WP toR fersIchaduhasstationsipdr ey (&djenshgld, @B, BID,
time according to_ the indi vi,dagal need_ and t

he .
pr okt JsiaBHh amay y H’@Wéﬁt ofp> tppicale rpg{szﬂte%m lﬁtiraﬁllgfniﬂ?fg gx}:ravenous,

su pg& YiShOs ! GG (WhiER a9 inflidd B eEARIEOS ichhaMB&ment agent),
[0087] Nonlimting exanples of antiviral agents that .
c an bhesal and gupnesicanBmEisTaHOnARANS %Beréwﬁﬁw}%é@mmmn- Enteric-

di S%Lﬁ%f grél{] %%&8%5%%8% %@_u@&i f &ﬂlﬁ&@ﬁﬂ@wﬁlﬁﬁ@ v and stability of the

Lam vu ovir, _Acyc_l ovir, Interferaon, .
Fancompawds froRenorad o of adminigtation.nBhemgst pifeqtive dprggs foam will

(ddl al ci tabi ne o I ' fQyi

b ot o bl ke 2 Rl by AL AYhfal s e
phosghite op diseasa g, tha rpatidnt.D-@liab osage domscire quairtirarterly g piferred,
as b- D-di oxol anyl.- guanj.ne (.DG . . .
ST TR e N —————

b- D{06238p! ARy prepare the rpbhptiiacaric{lAGpositions Rumrdos itelghdpresent
i nhi_bitors such as. Nevi rapi ne (Virapune), NMKC-

Ef aVRieBE: (SHSEPRRIA DRI riede) RELDr 15y, of e compounds
Pr ot,8@s@ng B thé tpRdsentSHEEntRE dnpefenalyi mixedt aith napharmaceutically

Fosanprenavir, Indinavir, Kaletra, Nelf ir . )
R t GAERPIAPIE SHiFaPFRATIIFE oAPTEERE) s shpalpipg eohmiques

tregl BRALS SURE AaERE nfa) Bke ABGESTdskty offfodisvdeper{dhfiGrithe form
3TC + AZT), and Truvada (FTC +Viread). [0088] The

: . TC - [ h :
conpsuprepsrasion disiied B demiskesions &g FalPhEACRIELt | Bugreparng
ane'Bhgnﬂ/z{c&Hﬁal( (%ngggl ioh€lnl H81 hJHNRASS bl 6NhY wéhidl Yharmaceutical
and 'S m an | nmunodef i ci ency virus. Wang, S., } .
Nbnteédie may B ysedcBhusator liqud pral prypagaifosk puchgs susggrgions, elixirs and
Mel J. ible QG Ii d Qéd'ﬁ%gl 'ﬁ&ﬁ’&i VAR olycols, oils alcohols,
non-sﬁtuzi %SOSsl\l/lY vl ecgltéfr?}sl,se l%Ir anscri plt aseg&lenhi. bi £drs > ,
( NNRTvpridgjadensst preservatives, coloring agents and the like may be used. For solid

oral preparations such as powders, tablets, capsules, and for solid preparations such as
suppositories, suitable carriers and additives including starches, sugar carriers, such as
dextrose, mannitol, lactose and related carriers, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like may be used. If desired, the

tablets or capsules may be enteric-coated for sustained release by standard techniques.
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equi ne infectious anema virus (EIAV)." First National
Conf erence on Human Retro viruses and Rel at ed

wo pdoe06326ns, Washi ngton, DC, Dec. 12-16, 1993;PSEUBING/044709
D.C., "Equine Infectious Anem a," Vet. Cin. North Am
Equine Pract. United States, 9: 321-336, 1993;
Phil pott, MS., Ebner, J.P., Hoover, E. A, "Evaluation
of 9-(2 phosphonyl net hoxyet hyl ) adeni ne t herapy for
feline inmunodeficiency virus using aquantitative
poly rase chain reaction," Vet,

Uier) thesgdogagsfgpns wgzlgynf[cem%g}mmm therioavefibility of the

car b@ﬁMﬁhhdglﬁ]ﬂ@pQ@eﬁhltdeS of the present invention can
be effective against nmutant strains of HTV, such as

HTV- P0ZY7] a Kes Parentsrakforaniagams. the cerier vl ugellp soropriseisterile water
rev eér%u&&@@ﬁ&iﬁﬂn%?o?ﬁe rs@ﬁ'tlgﬁ] tRdu h gheY '1ﬁé;<§c%1e J]qﬁic%%ﬁlgg those that

a method for treating HV IS pr

adni #i iwersivg. alse amm@ycmplcdqducl\@m cheeridsf Watee iprtesentised and

i nv ] C Lt .0

pr och nard 2 e, (AR RERNAS £ i RSR LA b e deg  Incotabl

or aupRensions orywelsh tw drepgteﬁ hat wh*ndu (ceﬁ: appfqirﬂxte ®iquidn carriers,

HI V- ] r ocation other than the
éusé;%hdlhg ?gﬁg’lﬁsﬂ'anﬁ ﬂ%qﬂ(e ?n ay be ﬁglgiop’%

184 e reverse ‘ase region. This
| nv ef0258h daposbmalp ma;ptnsmd (hyludiet eligobdigest @rgeted] foSVIRG antigens)

aternsf own antj-H V drugs, or b
det er rﬁo %sﬁgg? HE Rt rb?'oﬁonﬂg?qoé‘?% nefhods tﬁeW"éF‘ifg pharmaceutically
[ 009@§:epthbimiaimﬂs FTHis 8y BeappRspriaIfHOGY aéuv@ryume@%u@&ldes acyl

of the sent ent i on al vage t herapy
pat |%ﬁ]te§$§9ﬁ i%C Rh‘? t%?sfer&’i‘%é“gr %E‘P%?fgh%%“"cl??s’@? H%TFIPOUHdS according
ant ite Eﬂe\ﬁr@gﬁﬁﬁﬁgnﬁ&} al so provided. The carbocyclic

nucl 5&5#93 f the present invention can be used
gend ‘%18}“&/ %@SP%P% ysed dpr %Wtﬁatﬁtfé@ﬁmah isefputaneous, or

exhitbpits HbPRBALIERAS 1Kl t
at tﬁ% 1§gﬁ?gdon or at a ofé’gto‘utvgl% ot er HERE 2o Q%%@ such as
codd¥ter] fmginjectione rsefius é01utl‘ma ﬁ?rf’demlﬂ, mlmls'dﬁnosédcols glycel‘lne
her I n ]
%ﬂréby?étnﬁgg 1J0BF o ;%gggtsp&h&@ L FERBRLIE G WIR O benzy1
conﬁiqob@lmj maethylragbens; ﬁgtlcamdaefosgdt awescan’mwamd of S(ahum b1sulﬁte
car C on o
oh a?ﬁglﬁ%ﬁ i&ggaﬁ Juglg f:é%: gﬁ}y F&lprglrngt g%aé:e cr ac§c§eteuft68s f‘ﬁ& as acetates,
humnratqspmn pimpha;em amdaagehtarfnﬂdmmdjmhém dCapitpueh as sodium

carfr, i natd.on_or .alternat th a dr
t hat hl%hg% coés&eg(ggrmt ati onPiH? WePargtfon 3p Ot ?I‘Bh’si#%érampoules
t haispbsablt8drigesl mmlhplel’dﬁserﬁade fade 61 oRd3S 6F pIRdtiAS €

ir ﬁ?gé)({%gtoqa 3%\'&% ?%}rnprgg%ﬁE b&%ﬁlgﬁﬁ%%g%o%(ﬂgg ?qqglgg)lr]esent invention,

ef f elet compoan@umd efmppsRishdRCYIEEL Go Mgk ?%élﬂeoro(feléyhﬁe onset of
present |nve“t|0n or_its pharnaceutlca |y accept ab

sal t°fQViithe & Pk &?B%@?VIF?P%(HWH@F%HHBWA@MOF Ylaviviridae

acceptiabihg BADVi 86, HEV) GEskicnab @&dﬂfon@lrélgtre@ % 'agﬁloi'gf f Bettutar
adrlFJPglthat i nduces a nutation in V- 21

of PHESGTRNMYy s Brefyraiiy clei rahsrreyeatyob ﬁelay 0@594]1861ﬂ0)é the infection or
di sehgms, W&d}%&iﬁ@ﬁ‘s} wAll b€ A% ed H ot d8DE form in amounts

regi ments are usef ul
ranging from about 250 micrograms up to about 1 gram or more at least once a day,

preferably, or up to four times a day. The present compounds are preferably
administered orally, but may be administered parenterally, topically or in suppository
form.

[00261] The compounds according to the present invention, because of their low

toxicity to host cells in certain instances, may be advantageously employed
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the prevention and treatnent of H V infections and
ot her related conditions such as Al DS-rel ated conpl ex

W@ 2R6)632pEr Si st ent general i zed | ynphadenopat hyPCT/US2005/044709

(PA), AIDS-rel at ed neurol ogical conditions, anti-HTV
anti body positive and H V-positive conditions,
Kaposi's sarcomm, thronbocytopenia purpurea and
opportunistic infections. In addition, these conpounds
or formulations can be used prophylactically to

prevent or retard the progression of clinical ||<P
| n predhyieetisally taprevent geﬁqwmdaq(\pcgﬁtqggga@ BPepadnaviridae (1nclud1ng

ﬁﬁé&nb@s b¥ Yonditi
oy B A B Be Htinc ot %*gg\}[oggg Laure Lis onemom
bar rejstaplte atiegsinel cellylar treolifatation of én PE?WSW they OCgPETEY of clinical

rev \ggﬁtofnﬁ %&%&ng@éﬁtﬁ%&&ﬁ Q88 ¥ dofdiitiby, SP, tHS pré@nfinvention

CyC| nuc e pr esent 1 nventi on as
conpho eedcdtmpa’é%@ mdti@s (ﬂ)r fhe gpuopdyRcfic trgaémelgrcgpwgl mfechon, and in

depi c nhi b
e S Y g hﬁ? htadndHiapt n)%}sugt BE"BY) N
a Cyodvolitidagl (nm]mh@Bthév ehd ﬂ{(évpnémnns pnwént ¢qmdl,hoa§elated to

co red 0.3T
o BRiiigt S b B Spie i e & A0 DRpens jgpion. te
H V piwgr wnﬁorsﬁms: afep g eto( pyert randeliy dle bysabé auBengyiridae

a cyclo y. osi de . of t |on

GGy HebenEnd chARPETREY chYER Rt Regaos
[ OowD\ﬂhﬁd M(E&s)eiﬁfechdw&fﬁ d:dilﬁlﬁbh%ﬂhﬁ&% Ebtlbhﬁzhwbﬂdﬂar proliferation.
nucl eosi des of fornpul a

pharlbisc Bipphdagticymgibed ﬁf”ﬁBﬁ‘%’S é’gf“ll\%smgg? &P s‘f‘ pligpt &n gped of such

est §fcgumeRt, O WO Ss atQisk I8 the deldpnREf f8e virey ortddfdition, an amount
treatment of a host infected with a virus belg qu
g%tm preventmg

t he aRetcPBPPFIdcseording & te PrgentiypRtiqnesisave for ¢!
( In %‘aﬁ?g 'ﬂlﬁ\@nset 3P QfiraFinf¥Hid &l dAGtisd. NG th@}brﬁﬁhﬁa\é@y treatment

Alternatively, the cyclobutyl
n u clagogdige ¢o @fe ptqutﬁmwgm(lqn) it.is pqefgreé ithat ¢he antiviral or antiproliferative

pharc%%g‘%d 17 zla&/ s}ﬁ)ﬁﬁiel%t 1%91] i téﬁjéh(y arﬁ%@f%rab%oh—t@;&c to the patient.

ester, “prodru can bé used
t he It rse;a\tﬂmiuﬂyqﬁefaimbmrﬂhis asﬁct of ﬁme ppfrsollltl ifregniion thﬁt thSlf@hlpound

Si de e adm
ph ar ﬁ% 3055 ngpllﬂi;% &aé(p dtﬁx% %ﬁltn:stvtge virus (])r cgndl‘uon and should
conpakibet aninidudaas t@&ﬁty taltke/bzsttead bwthacayslea!f é@tra‘tmﬂzhae(mcludmg

ghéﬁg& eﬁ{?n o%\flggagcdl}g ! @ﬁg;l qn%%/orti g:in Vg\l’nque 110(1:)%‘,1Jl gl BVDYV and

in agEy {rﬂaﬁi@hﬂ biCehnlifioRCeRpidablabnamal ¢edinlar bl‘ohferanon compounds
partlcu t he conpounds of _this |nven

pOs SFEEF ]élﬁttP e Biesep lnérentloamgv}nc [RAY be ﬁsnt‘?o gﬁ%\pﬁe dgpase states,

ant i mhepatalithinistdrB Yiths) tha Ghiny idbyage Qﬁng@rﬂ)t ﬂfefabblftﬁrtaéatm@lt Ge.,
activity, or are netabolized to a conpou

dt
exhi @py@@g@ﬁrog@qu\ppttcyl grappy e frﬂms‘i’j’ﬁ'l%};’?r mp?f,eper day for an oral

ngfﬁdrggegs ?}ggg%éo ]9 'ﬁfdgglﬁ%&%e%gﬁm ﬁr@x‘elnp‘l!ﬂe"}ﬂohferatmn of a Retroviridae

|
des cfiichuiingh BIE), rHepaflmvmﬁla? m@,%@mg gélﬁ%g S;aé/@é ﬁﬂ%‘fﬂédae (including
der i ﬁ‘@bl\fv qlﬁ %lcﬁc?h %Qgﬁcﬁﬂéns r[ethQ& %bn()ﬁ‘ﬁal CMEHA ?}\fﬂlbfératlon, or

nucl eosi escr| erein, phar maceut i cal
acc eq:lteataheelyj,etn |pvd¢>ngvfbs omedO@aRetmvurth éio¢ludipg HI¥ b Heﬁadna"lﬂdae

medi &%Iludtir{]ge ! a%g/%r %a%l@i)xlifaef &!iclﬁcfl]x?g BVDV and HCV) infection or

conditions related to abnormal cellular proliferation, which manifests itself in clinical
symptoms.
[00262] The compounds or their pharmaceutically acceptable derivative or salts

thereof can also be mixed with other active materials that do not impair the desired
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treatnment or prophylaxis of a Retroviridae (including
H V), Hepadnaviridae (including HBV), and/or
wo-b@eiogizsi dae (i ncludi ng BVDV and HCV) i nf ect i POT/082008044709
the treatnment of abnormal cellular proliferation;
[00102] (c) use of these cycl obutyl nucl eosides, as
descri bed herein, and pharmaceutically acceptable
derivatives and salts thereof in the manufacture of a
medi canment for treatnment of a Retroviridae (including
H V), Hepadnaviridae (including HBV), and/or e .
FI aadtiehy plsvéth (natetialelithay sermbvment dhedssiref rAclen:i PRh g8 apfibiotics,
the r&‘@f&%ge b e AR R! plofhbdliiinilfo!d f shét iRloside or non-
[003 ) p%arnaceutlcaP formul ati ons cqnpr|5|n% the .
cy churibeoside  amivirelo sgahes , asadiselssadr ith aepr edetdih abeyje. 5 In addition,
PhaLRESRA! £abiheas ARALABNRARHLY Bl B dRliniSBlell il AffRRion or
togé% TR N e ﬁhar ceutically acceptagfe carrier_or
di | alesmiigtion wdth] @@ D 4jor¢ entivimb extsEBY , hoti-HHe ohanthkerpetic ggent or

of cyclobutyl. nucl eosi des, a eSCr.| '

s B i SR PogesiE gPeii Gy BEEH BomBiunds of e
enbpgidie ivenforTe ChAgin foompbites tac@ading nd ther prpsenp nyerticnsmay be
of a_viral_ infection, includjng.Retroviridae .

(i e R o PR i R R L AR 1 i e ocording to the
andpRkent lidehiond bl aeducingCthe! ehetoRMi)MatbdliddCd) inactivation of other

i nfection, and/or _abnormal . cell y) ar .proliferation that
i ncFoERmind A sl e cgP lawwaqfeﬁé?f lPt-e{}ﬁ'iﬁd 'ﬁ%

Y- or

antiproliferative effective anmount of a nucl eosi de of

the present invention, or its pharmaceutically
accégﬂﬁﬁkéi§ﬁﬁﬁﬂaﬁmﬂ@5@§yg thereof is provided.

[ OO;&@SS]I N TR RE fof HTRRGIIRIM poBnidRt had déwiopbd@apidly since the
treatne

nt or prophylaxis of a Flaviviridae infection, )
sucymikesisranfitiodeatredahilityof pellactic peifl y@e sonoped by Kulkami et al., in

adm, gy s k‘g@i%ﬁgﬂf %Eidaf&r @g::g%c\cﬁ; {;ﬁléﬁs_,’ewr&f? tquy, .,89‘3"@3971 Bfandles of

nucl éosi e pres entron, or its i .
phamwthec pelyinewm| Whictahave feetbeported) as vsefubpsorimaixtRetewdad ffor delivery

t he januf.act ure. of . a i r | ide-co-
G565 e TEE AR 6 bOGAL B0k, 48 ot
t he glycekhdesp pblyaminpr apily |sast sis opoldyded, r plymerdaand copolymers of

infecfion such.as an HV jinf.ection [ nc es :
ad mpﬁfyﬁ%?"&f‘? orP*81® af“ant vtlming‘uf%% efP lé%t??%’%é ar?l})( unt gg)ggmldes’
nucleBatdianed, polierthices®an polymorgnhiiriies, aod potyphosphazenes. See, for
har maceutical ly accept ahl al r therepf .in.
Phe STt pr st NPomddBLare AP APoRy2at anes @8Samthlrdes)
pr ovi %28 Q0 Hi&hidsbn 1Mstide, epodastitiae-06-glyaolidet dott), 4rdr4,530,840
the treatnment or_ prophyl axis of Fb?adn%vi i dae
i nf deflicgnet ab(eelylgstidenpelpglyqorifie é‘Pi? GPPODIRAD- i%& F‘@Bl UsS- paignt No-

admi 9y%lgeat {00 BruBbel2nbt A1t iviich adekotived fppblobMgmanBBIY bisflegtadable
nucl eosi de of the present invention, o

rits .
pharhydrogels iag dbsug corteipe aptaialiand cgpirqiied aclerge CHEirE Shydragels of
t he\}{@g%g“? f‘%gﬁ‘ggf&ﬂﬁ‘kg@%%%ﬁt conrisioCRfardphllic! Sligomers having

pro I'n anot her enbodi nent,” a net hod f or
t he Hiodegtadehi¢ monomertspimyoligsnericofxtensighss avhich are end capped monomers

Char A LA R @ B RO Rbri£8b Yhe EroRdifRlinb Rl BT WSH7/05185
filed by Focal, Inc. directed to multiblock biodegradable hydrogels for use as

controlled release agents for drug delivery and tissue treatment agents.
[00264] Degradable materials of biological origin are well known, for example,
crosslinked gelatin. Hyaluronic acid has been crosslinked and used as a degradable

swelling polymer for biomedical applications (U.S. Patent 4,957,744 to Della Valle et.
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adm ni stration of an anti-proliferative effective
anount of a nucl eoside of the present invention.

wQ 00E0683281 n anot her enbodi nent, the invention PET/URE05/044709
use of one of the conpounds described herein in the
manuf acture of a nedi canent for the treatnent of a
viral infection or abnormal cellular proliferation, as
provi ded herein. [00111] In another enbodi nent, the
invention is the use of one of the conmpounds descri bed
herein in the treatnent of a host exhibiting a viral
i nf elat |@991Dr “Sufroe ranodifisption apl pPAYMeTEy Jpipghferialg for reduced
Pr Ol Sioh BALE] "ot A0%L. ski gaRoshes podi ment . a
pharmaceut1 cal’ composition that includes an
ant [08263| | Ylaoy diaprrsiom systenfseraeumigatly fof use @5.\8 beify grrlorge for use
a nucl eosi de. of the p ' j i : :
pha Piracetit %fa f’qbys/tarécc? E’e%a?g‘gﬂﬁ%lyls%}‘?g{g?mg ?%tgrrg udé) ht@ﬁg?dgbf Dlsl.aersmn
t ogejfshers wied Horaplphasceaiiel ¢ absnyetia fomplaione cempe icalegwized as

di luent according tq.the yre ' ' 2 . —
O oA 2581 B e ISy A BT 0050 puies i i
phakire 6etits fe@lmmonprs tp to huidreds of nricrohs dspeteeddh atliquid medium
present invention, or_its pharnaceutically ac I

Sl BI0F SHREBAEEHET U1 PR AA B G ETC AL Cgg petes, and
DI Qarspifkesa Bhdulkidng lateydeBiheddbtdispprsions dfonetliquie ie bfiwldr] siabilized
agents Is proyvjded. OOlf%% Incﬁnothe@$en§odi nté Ision
pr oQBsd fiaeiah Himepfs PREISHITSO PN FHFACRBS Fids TBFS: ¢ pigmulst
Pr es&itulioNE Heiua® wabddn diS afdhail R Gate: i cgdlldiohspantiplabhelsions,
salt and prodrug thereof is_provided.

I 00115] In an .
addimipropabisienoBicHepicn A HBQ ISt r SAKT Bl i ilamellr
hav i gk Roiihid WS $0€ balsRbol SREAAT i 15 WRITR bis Fifase inside, as

admi ni ste ggg to the mammal a pharmaceutical l X

ef f definedan dhdubatens Noa. hiR.Esinde BP At éssbffde@e‘%%yne& Liposomes
i nvent| it DS CEH b AGEERbRM FarSiHidSwith
i S A T
addiatjicons oletitino dTreewntfavozsablepertitotly ofused baminge ahevigpehghle lipid in
havi di sorder ass.oci ' r

e 2B R AL Bl bR g of
mamphbspholifidvith esippediduyousfsbieten.ve anount of a

nucl eosi de _of t S Lovention r .t hej .
phar[ﬁ@@gﬂt iLgé\'l 11;1";?)"“%&%9%%?@ kY glt’ e é(’)tra?‘bcrhtsa (r%ﬁ g%g nﬁheoéi efglf formmg
IS RRAMbEAC sit®B] diskolViAg pabiestilve watdrissolublesthermplastic polymer
e T S B SRR 0 TR e g v
pr 8&1%/ lbaasit, %?@fau?@lrnlguﬁ_e&oiventg @czdifémjatef ﬁc;trudlﬁ:e?f salid i_rraplant. The
medi canen or follow ng; . (e) an_Retrqviridae

i nf gqg)lm ’S(.)l}lm qga,hq@lagﬁc? p] t&;e g?l‘%y_e # é ge . “ﬂ’éﬁ ar(t].cjln gssume the
He pagnavifiids gﬁ‘x@odnﬁglgghtri%g @l ateinageabatliniens e Miplaasis formed

(HBV) "I nfection; ar 0120] (g)..a Flaviviridae : :
i nf efeah oactivienkquidipliggmieri pRlYSEEhiel coplen 1olent4nd hich cure in

place to form solids, usually with the addition of a curing catalyst.

[00267] A number of patents disclose drug delivery systems that can be used to
administer the cyclobutyl nucleoside or nucleotide of the present invention or other
defined prodrug thereof. U.S. Patent No. 5,749,847 discloses a method for the
delivery of nucleotides into organisms by electrophoration. U.S. Patent No.
5,718,921 discloses microspheres comprising polymer and drug dispersed there
within. U.S. Patent No. 5,629,009 discloses a delivery system for the controlled
release of bioactive factors. U.S. Patent No, 5,578,325 discloses nanoparticles and

microparticles of non-linear hydrophilic hydrophobic multiblock copolymers. U.S.
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genus (HCV), Pestivirus genus (BVDV, CSFV, BDV), or
Fl avi virus genus (Dengue virus, Japanese encephalitis
wo 2ooa®esoup (i ncluding West Nile Virus), and Mel/Usw05/044709
Fever virus); [00121] (h) abnormal cellular
proliferation, including psoriasis, eczens,
at herosclerosis, asthma, arthritis, osteoprorosis,
| eukem a, and malignant tunors. Conpounds of the
I nvention [00122] In one enbodiment, the anti -vi rally

or anti-proliferative effective nucl eosi de i s
cy cPabuit Y. 5156540% idirelosss Nf@hw ety & ie acoel’frs:lled release of

(1 Vi)fo?étLV?) fallo ?@ [g@zlghlten@rNé B33k BBL edicldzd lidhically cross-linked

acceptabl e sa ester, salt of an ester, prodrug,
sal polgamexacmay@hapsgl;lesenantlorrer di astereorrer or

t aui epaten[t rzsgﬁﬁ 409024, rﬁ% rnlla%el?acgfér e€ dBdcribes a

pyri ne pa Zisin epen

phos:m’nﬁilled félense mmm@tlmrmhmém@atae mfdmphd&qsh avthe:h comprises the
b ORI g sl B, ol AR AN A4S BEA Hog agent, and an
a| k)é:ktel(nbhpﬁa!déi iwhéshl dbﬂ@hs@ld(g/da)mg SllhiChmaSnte dssctlwon in the stomach.

RSB S T A A9 g

is b@?ﬂt{&l@@'rﬁ&aﬁugﬁﬁmmﬂﬂ%ﬁ @orV\ﬂﬂubs avith tittlenmwater solubility 1n which a
substituents as scr.i d i on, of I .

gi v ERSSHESPEY s Togmed atu H’PBS‘ 5 Em% Aoy Phapaceutioals
am ne. aktdsesd omd- Q@kgy@tfn&bﬁed BlepREbintl@itiod. ThRPaghENG. 5,508,040
or ot her pharnmaceutically_ acceptable |eavi q&

whi Shelgpsers TRUPHENRS BEsal g gl REEGET] U gypatent No. 5,472,708
pf Oﬁkséiog& aa;aznﬁ&mg%%léf%é&a g Aelive éj' BebeRe Ndes tphient NOrs,458,888

n ently

p osphat e; each epe is (}I

ylk:scnéeskg: lconteplipd relegse tablgt ;fgqmu @RFW 1c}{\m enﬁlﬁée qugl a blend
di - %%X% %H'lﬂ’t Fna{r%g cg)l(ﬁﬁmgfg pﬁl‘éé’e' @rﬁ‘ ﬁpext%al%hﬁéswﬁﬁl@ cOhprises a

an amn
al t @myaﬁwme glypacxzpmewludnh@ea welgbtme@a@ Wdlawewhzof from
is B

N ST 14901980 ey i pinor

, ankk ﬁteaifkgibasp oﬁaﬂmgé‘mm 2bydroged Wha:hkfybqsed;jm the use of an effectlve

2- Br - et h I
al kP og & @ﬁe’é‘ﬁ%??‘ét&aﬁ%ﬁ%ée%f’ i Z%i ;p nlﬁ{a rhgm gapable of
al Kypwhidi€d, subdantlly A-ordadreBasd menysf )drughﬁbmgﬁm ehyénbgel US.

cyaninsSbosntd b o ilertals I P B

N( I qosreop! kyk) Batem Noa &)1 ),245 RyElae X prpotdfion Kit di/be]roses a controlled

acyl), l o | kyl | k O
C( O)rée%@m@hx%rak%ﬁyg 2§? %@Pﬁ&%@elc% %i%l%] aggivey fjue i a
tﬂ?&ﬁ%&@&bl@ﬁa@ym@% @rnhif¥ospBsred ot @hitBbhera yTh@@ﬂoaagradable

can cone together to forma three-nenb

c ar rotypedriig SwabWeP@Y&Wcﬂée PT AQlend Rf] W%Déﬁlaéﬁ‘%?x‘i‘”&lepdy‘}) L-

r ' n ctﬁg B- grl}t&ﬁﬁdé ;I{@%gétﬁntmo tshA8 38@ td 812l Borfdritfd pldBéhcribes a

controlled absorption formulation for once a day administration that includes the

active compound in association with an organic acid, and a multi-layer membrane
surrounding the core and containing a major proportion of a pharmaceutically
acceptable film-forming, water insoluble synthetic polymer and a minor proportion of
a pharmaceutically acceptable film-forming water soluble synthetic polymer. U.S.
Patent No. 5,641,515 discloses a controlled release formulation based on
biodegradable nanoparticles. U.S. Patent No. 5,637,320 discloses a controlled

absorption formulation for once a day administration. U.S. Patent Nos. 5,580,580 and
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[00131] X is CH2, CHY, or S; and [00132] Y is H,

nmet hyl , hal ogenated nethyl, CF3, hal ogen (F, C, Br
wW@rook)63288, cyano, or NO2. [00133] In one enboRPCTVERL008044709

the invention, Zis not H In another enbodi nent of

the invention, R and R2 are not both H [00134] In

one particul ar enbodi nent, the base is a pyrimdine.

In a particul ar subenbodi ment, the pyrimdine is a

5-fluorocytidine.[00135] In one particular enbodi nment,

the base is a purine. In a particul ar subenbodi ment

t heS 54093 feare sirguiethfonferroylatioas Andh heir[ugo FBEP HERMEALP s Tological
enbgg &Ny gt Fﬁerﬁrﬁ '5\5‘35 9b3 % cﬁrect@&wd i PAsRivk b@hAkInE device with
effec I've nucl eosi i's7a cycl obut yl nucl eosi de of the
geneomdroliéd drug| delifdra) U.S( Paya)t Nq. 1550506 egcpibpsag cpiigdlpd release
[00%§ a&%n&ﬂ(gggp%8§utlcally acceptable salt, ester,

sal P'% ester, prodrug, salt of a prodrug,

enaﬂmuhﬂmﬂhmdmﬂstereoner or tautomer thereof; wherein

2 GG thas SR o oo R R SRS HEDY Affhneans

| NVeAdWiOn thehertaficiudingr za|vh1yety) rofgat2] prdo[3-+1¢ ragpriogehes, to obtain
effectlve ucleo I n one particul ar '
emb SERYAE e’i“f?é‘v%fﬁ%?he\ﬂr?sg{‘ﬁl?veggl%nt i-proliferative

ef fective nucle03|de is selected fromthe group

consi sting of ;[00140]..qr a_pharpaceutica acce

e A R R
proQBMgnmﬁggQ&hmger di ast ereoner, or tautoner

t her eof erein each COH can be substltuted with Q7

wherein Z is as defined above. [00141] In one
particul ar enbodi ment, the base is a pyrimdine. In a
particul ar subenbodi nent, the pyrimdine is a
5-fluorocytidine.[00142] In one particul ar enbodi nent,
the base is a purine. In a particular subenbodi nent,
the purine is guanine or adenine. [00143] In another
enbodi nent, the anti-virally or anti-proliferative
effective nucleoside is selected fromthe group

consi sting of: [00144] or a pharmaceutically
acceptable salt, ester, salt of an ester, prodrug,
salt of a prodrug, enantioner, diastereoner, or

taut omer thereof, wherein each OH can be substituted
with Oz, wherein Z is as defined above. [00145] In one
particul ar enbodi ment, the base is a pyrimdine. In a
particul ar subenbodi nent, the pyrimdine is a
5-fluorocytidine. [00146] In one particul ar

enbodi ment, the base is a purine. In a particular
subenbodi ment, the purine is guanine or adenine.
[00147] I n another enbodinent, the anti-virally or
anti-proliferative effective nucleoside is selected
fromthe group consisting of:
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[00148] or a pharmaceutically acceptable salt, ester,
salt of an ester, prodrug, salt of a prodrug,

wepaasser, di astereonmer, or tautoner thereof PCTMISZ065/044709
each OH can be substituted with OZ, wherein Z is as
defi ned above.[00149] In one particul ar enbodi nent,
the base is a pyrimdine. In a particul ar
subenbodi ment, the pyrimdine is a 5-fluorocytidine.
[00150] In one particular enbodinent, the base is a
purine. In a particular subenbodjment, the purine is
guani ne or adenine. [00151] Bxamgles;t her enmbodi nent, the
ant i antiproliferative effective nucl eosi de
is s%}ég{:a?é&d&?%mthe group consisting of: z V ,Base
Basd00282ke ‘7 IiMR[ @OTSZI]IM& Spﬁc@zh Wf?a’é’@u%tlré‘émlt?mperamre and were
ac C ?Qcto?ﬁld %nﬁe"i“ b 308 Y1574 or 81 PRLGE Qﬂof(fbctﬁiégtrometer or on

odru g, enant |orrer gl ast er eoner,

t aut4omeMHz mnaommmwm Speqt@n@serdefﬁoﬁeMHabﬁvbSO MHz INOVA

00153 1 ul
B L A

pyr itk obpeﬁ:raj sbtain&d falerto referghdedi toethe [r@GdiBH solventoprek. They were

particu e bas e,

o St e B b REn Gl NP e or e
ade@hﬂ@s’ade{ 001@15:}111&&1] anies hete egﬁzmdnﬁe I’pbm tdtﬁvnlﬁﬂldl efiosn d énternal
is any of Sgle nucl osi def? di scl osed herein,.such . ts or 2D
s [BOTSHY ISR TREFRER o HP TR SIS, g poriments or 2D-
est fIQSY dlefe %&foﬁﬂecﬁﬁt&der @ EQETMGrotcR bimg@fneﬂtsp Somelgultiplicities
enanti oner, diastereoper, or taut f he

St erEOFPERTEIPS BY Sninglstly doldarRlehn %Eﬁ%‘#t eﬁﬁﬁ%ﬁ’iﬂst gfiplet), q
the BR8N, 'bp‘(&ga{d)olﬁ (ﬂﬁl‘i‘tiﬂl‘é}? aAQN.-¥ahles GRNnEHz. WMhéﬁtspecua
in and be 1'Solated'in optically active and racem

f or rigere Sarled snibepreiEvardfABRR) ¢ negpiiiey b don mpfigon a JEOL
pr esﬁ}@ti’idonﬁﬁgs@t Qcpcro%?é?”p'@ﬁes ARt G8M3Chitrobenzyl alcohol (NBA) or a

optically acti v ol ynor phic, or stereoisoneric form

or nmxtum é@ G er/@obf g]df:eral emhﬁmgirpetfﬂ (G | Yneeific| gfptions were
whi ch

The 0 ure gP%lli} —Eﬁ%& ééﬁ%} eg%‘ﬁ{ E:Qgtq lrk?rgealrlﬂ are given

exanp Iumts asfd@d Idag cmn g bf Ekimentalaanehws Wem pnrfwmed by Atlantic Microlab

recrys I i zat n fr

opt I%%‘( 1CLOSS: se?,]gllc’l}.%%e ¥ ﬂ?ey ﬁthe e?e%ents or functions
SY Nt i@ inSthinGE 0. b% dﬂ‘t]idb[’@ic@lg&rahﬁkll Thia é@ar dtromatogmph}gwa performed
chiral tat| hase

or b mat
F0e hadren ER A S 36 P15 i SN S bR e S mpphed by
t WO GV iabsdeinc, f@pﬁ@{ansz adlhmd aY oRaErifg Yith 1 0Po@anacsld sulftieacid and

substituents on the chi car bon t he

pur i Tatieg: GYIHTIBIHEHE 3 P SRR obt #5385 ok 0, 5733-1) at.
- SiRsightsepeisuRN MEHREPbits @ BR6niifedas o E&ﬁ‘ca%lllary tubes on an

substltuent) of the nucl eoside can be either cis

( on Flaereiepmmalsligieelsps peiahapaintug 2pdife SpRESrEd Eh%ﬂéé’) abSOTPtlon
hﬁp@&%@@&& 1dcBrdbEn SHIRkok HNARDISLIEON) BebibphbBmeiedin ethanol.

and
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racemat es consist of a pair of optical isoners. Hence,
each conpound has four individual stereoisoners. The

WO mweosrRsENant i oners together are referred to BSTI/ES2005/044709
racem c m xture of b-enantioners, and the two trans
enantiomers are referred to as a racem c m xture of
a-enantioners. Nonlimting Exanples of Disorders that
are Characterized by Abnormal Cellul ar
Proliferation[00159] Exanples of proliferative
di sorders other than neoplasns that can be treated
with the cycl obutyl derivatives of the present

i nv mgingﬁa Al Gaty- .tﬁéﬁz%& o thﬁﬁcy@ﬁb{ltaﬁ& any ot her s

lis ri bed

[»]

or ( Zn-Cu sovple 20 Ur,AcOH 20 (s3elecuide
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A s oiecon T N PPN /7 THT, 78°C
n o” NLeos BuY ~o.
| | reflux 80% 84%
l I a €%
deri
Def |
unl

G- |0aN)CeH4T U2k
W Fh.F.oEAD,
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N i
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\ —n, . ane, , 7,
_____ oy —————— a 4 o P L
t er " > N OF Ve Bno o/ OH Phat, DEAD, THF,RT /\d
t hog 0% 30”7

eth

i sof

n e O | 1) 1-methyipyrrolidine

cycl e \(

and alHy, B0, RY o~ N R VIE"H RT \ - \\ 4-nitrzgpheno, 7S

opti o 415% 3) 263754 NF3 OH

sel ¢ A T Ny

hal oal kyl , hydroxyl car boxyl, acyl, acyl oxy, am no,
am do, carboxylderlvatives al kyl am no, dialkylanino

aryl al k | ox ano,
Y ARBAE: B RaRIo R0 Sl e 0y BE sonaine
sul fpablidhed prokédunydf Ressd, CBrenyl. J. €sdneSoc. darzbmm 4807.

phodt L, 4 AESat e DIAT (5L s Baph ShaRpARRY THF (10 mL) was
anhydréd@ropRist 18 a niYBFASH Mens- X @ERFTRYBethphespbotahd (0.85 g, 4.4
aci d, phos hat e, Bhosphonate Qr any ot her

f undEPBhad- @‘FZ@Y}pS Porputagib 6 - st 0i6mmIP; 2 %Elpilleny?PhOSthe (29 g,

pharmagohegi qngIﬁCUSVﬂnL)’ aP6°ct e £HIMOUN, agBl F61ET2 h at ambient
unpr ot ect ed, protected as necessary, as known to

t hogemsmmteem thep wencantrateci by TelBnpYagorates.  Higgtepulting gum was

%1@5 HRFiH & PRAMSm 10% to 25% EtOA
Synt eS|s y hﬁnmg%?% S Seco%%hEdltlon 1891o °

her ebyhevcmﬁ@r Poctane dvidy pméﬁ@r@ﬁc@ntapmlm Phé RPbs 9s impurities.
| OVl at%% ky lbeI%ZO?ISS ?lﬁc?rg lgl%{s cﬁ)ﬁolri'lg{]ﬁ\ﬁgg‘@ (1.5g) as

specit
br anigipect, misturé dndaped inmekiastep, w1ﬁlouwfutthar p(nﬁﬁcratlen( arrpl e,

cycI@ﬁ%ﬁEyIA al kyl I‘lﬁllglé) i ncl ud| ¢Ng bot h3sbu9?q§r'l—ﬁiﬂu‘89> 1-[cis-3-

and stituted f [00163] The ter
or "(@él&@l’d))tﬁlﬁleﬁlﬂb@b&bﬁtm]&aﬁhﬂw atie dthhl)(ﬂ I(IIIOaﬁb)/\Ivah tydated with 2 M

| I T A Aoe (FE L o] e RAPeHH DR ciglyont vas
t 0 tRRoGRT BRRr FhE: addGk HeRHing refiie Wﬁﬁi‘pﬁrﬁﬁﬂﬂ)}oéhrblhﬁ@graphy
Ler n(]w%g Slhca gel with a gradient from 50% to 60% ethyl acetate in hexanes to give 5-
fluoro-1-[cis-3-(benzyloxymethyl)cyclobutyljuracil (250 mg, 25% for two steps) as a
white solid. "H NMR (CDCls, 400 MHz): 8 2.19 (m, 2H), 2.36 (s, 1H), 2.50 (m, 2H),

3.47 (d, J= 3.84 Hz, 2H), 4.56 (s, 2H), 4.94 (m, 1H), 7.33 (m, 5H), 7.64 (d, J= 6.2 Hz,
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nmet hyl ene, 1, 2-ethane-diyl, 1,1-ethane-diyl,
1, 3-propane-diyl, 1,2 propane-diyl, 1,3- butane-diyl,
wda ebeloed2ane- di yl and the |ike. The al kyl ene grppUs1005/044709
ot her dival ent noiety disclosed herein can be
optionally substituted with one or nore noieties
sel ected fromthe group consisting of alkyl, halo,
hal oal kyl , hydroxyl, carboxyl, acyl, acyloxy, am no,
am do, carboxyl derivatives, alkylanlno azi do,

di al kyl am no, aryl Ikoxy | ox nitro
cyahd), 95dI(brond & 1&’6?]323 W&@ch!rﬂ%é\’[ %%ﬂl 1017, 46.53, 71.88,

sul ' I f f 3By | 128eRBE 38 ST BOXY! 162.32, 149.68,
acizgagéﬁggg’lagé%hgﬁﬁk qgﬁosphlnyl phosphor yi ,
phospildene, thioester, thioether, aci d hal i de,

e, O DY i 0 PO e A 25

gr otg, 0. MSatnndﬂ))eso%qialladﬂnn oh bictivated pkomtdohglpind fprmic acid (2 mL)

act|vit this co t ec

or otrchbel G0 oS SRS Witer B iU AR ALGFL Pl pGhprays for 2

tP heTh¢ tixtfe g&ﬂﬁfwédethmagh b @udybf Chlite Gné drea;haebalams,washed with
rotective 0

O n, W d
D LSS B0 b B RS0 BB el an
r egﬁﬁﬂ:ﬂé&%y d ?ﬁﬂc @4jumbhe stiies gu "veithy4% f'Ma’ﬁlﬁ-I %@H%mﬂo@lm 5-fluoro-1-
an uni ess 0O erw se_ speci re en
bi p [rém%(hyd&rxmgﬁm)ﬁgﬁﬂob%%lamﬁ& g]ég 54(5 T ﬁ&‘fhlte ¥‘Hiél term
i nchgigep bal RSt bibRO-fik3- Gﬁﬂt&%bﬁhyl)@dldmyﬁhﬂaeﬁ (139 mg,

The aryl” group can be substituted wth
oi @tsﬁésmgléme reiti pETiPhOR (RO SchursD) Wgané?(‘yg SN was

chi %Q[ed Mo‘ﬂ%s@ klpgﬁoroﬂﬂl%lﬁ)fs)ﬂlme @41 98y, 19MAR]). The mixture was

al kyl'am no, aryl am no, al koxy, aryloxy, nitro, cyano,
sul hewi ordh dt ambibtaewmperphiss pobdi to 038 i trgters BwaW@e oggr 5 min.

ph O%\P&%ﬂo%mcgté Qﬁlﬁdﬁ&%ﬁ} g %W@dﬁh@g RFhRHa@8C 4-nitrophenol

necessary, In the art, for
exanak eddealstot thel ghiktuien aGk geneixtuae agdd, for Pp eddiipnal gh at 0°C. The

O S R ST ey A8 G0RR) g v

us edv1fheCH§(L'lg (RrouRLES Cooibined \mgtmcsyfhasasf\v@d dnp@foeerrsm@gmesmm

an a as defi ned_above nke e

Chr Siffrre 0 HRp FPn b d B Sesing g o fed HE aFRAAE 0 So) ana
" al kavyiquedts NI (B5 ML) 288 hesdeicht hse?(e for,40anih ausa:hbd yessel. The

ot herwi se specified, refers to an %%‘F%ﬁ Hp um. The

def mHEHeBEY 6o0l5h Keambignt FEDS R S T RPBAGH YA

9 ro Q&uﬁﬁlgqglad%%smed by BheaaldgRbhf besticy Belupish 10%: €H30H in

roup can be optionally substit ted g%@v% vl
boEahd Vil aly INGRGn 0t Be S0Pt | SHAPY ESy SaRgeety)-
Wit h:lyglgﬁutﬂﬁ g?ﬁ%{n% (96%@ 195) 2ahakik %thf £Iﬂpfb$dﬂ'6reﬂ @@ttﬁhg material (50

cons stlng hal 0, hal oal

car bmg)yl FNMR (DMEOiox400 MFFRG. | %ﬂﬁver)a% DB 8 By 280,
d ,
ol ko Cary ooty D DRt ot STE R st B0 7R groad o, 118,

im rN?I;Iz),SﬂBS Qighd s,S1H fNHMl 7 9% |idl.f =ny.2 . Hz lllH‘)aM&nglAB) expected for

ester 0 phosphonyl , phosphi nyl,
phoéﬁﬁbﬁ§{8 ﬁﬁs@ﬁhsﬁggFPw%§§§98 t hi oet her, acid
hal i de, anhydri de, oxi ne, hydra2|ne, car bamat e,
phosphoni ¢ aci d, phosphonate, or any other viable
functional group that does not inhibit the

phar macol ogi cal activity of this conpound, either
unprotected, or protected as necessary, as known to
t hose
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skilled in the art, for exanple, as taught in G eene,
et al., Protective Goups in Organic Synthesis, John

woedoeperad Sons, Second Edition, 1991, hereby PCT/US2005/044709

i ncorporated by reference. Specifically included
within the scope of the termaryl are phenyl;

napht hyl ; phenyl net hyl; phenyl et hyl ;

3,4,5-tri hydroxyphenyl; 3,4,5- trinethoxyphenyl;
3,4,5-triethoxy-phenyl; 4-chl orophenyl;

4- et hyl phenyl; 3,5-ditertiarybutyl- 4-hydroxyphenyl;
4-fl uorophenyl; 4-chloro-I -naphthyl;

2- et hyl - I napht hyl net hyl ; 2- napht hyl net hyl ;

4- chl or ophenyl et hyl ; 4t butyl phenyl ; .

4- t 19298]1phEngmple2transid(Bengyloxymethylyyalgiytanpldriphosphate
"al kyl am no" or "arylam no" refers to an am no group
t ha - e b ) ) N‘JZ i

her ‘ \[\:L

i od - \‘51’5%6";:,?::':5:0 . NP ngoﬁ-;vl:zrahnline i
i nc AR N N
NG- Z /7 ’ A N ?\
(O

N6 -

NG6-

pur i

N2- o o i

5-fl == [ -

i n C| 3 step yield: 50% 3 /T\O /T\n’/?\o /\l/

4-m ¢ 8 8 4EONH

5 fluorouracil, C5-alkylpyrimdines,

C5- benzyl pyri m di nes, C5- hal opyri m di nes, C5

vi ny i mdine,. C5- tyleni ¢ oyrin di - ;

oy AOBA| " splti oS ey o P B bty SR eytosine. (23
C5- ang, Doy foinol)din neieth@phasphane pys icodled tve(°COnd treated dropwise with

nitropyrimdine, | 1 nopyri m di ne - a | puri n .
N2- EHhRsmhg%l_s pwcgb)ﬁlﬁg.n ige],: m.g&a/rg s )z}gqr}ioi;oh%? },1 a% (g(% A A Giented with
5- azv@alwéra(@i.l! ML)d._ t’Ith amh:gepwah dgﬁi/ for e'hnaxﬂarggi ofx;cenmutwunder high
pyrrol opyrimdinyl, and pyrazql o-pyrimnm dinyl. ne. .

D 6o | Thtecrogh i Ao vt SO OSERIE o1, §PH7 Rin witn o

ade rgrzﬂﬁent RO 8%, Hhdi8ano RinGr Aérd IRrt 8k Wéte andliisd by HPLC (reverse
6- chl oropuri ne. Functional oxygen and nitroge

x91 n roups .
on tifkeschaswl cmpropBatpr Bedionedves hepklsyr yo ogl"ﬁleg‘lﬂﬂl&‘ -1-[cis-3-
Sui t@'gcggylgyﬁﬂ%&él&gltﬁfcmel of0-WRbdphdid @Mhé)l%sltal“g@ﬁﬁand was used

ski | art, and include trimethylsily .
di meinhpdxhestspl svithpit furthen typiificationhy |45 Sugiengippy of 5-fluoro-1-[ois-3-

t-b i..ph ' [ I
oS S B oy o o
and il ovate(e sull)fvosybeatedinider naeitleaieflux whide pealitipa ffDCC (91 mg,

pyri m di ne. base can optional t] d
it f n}f%’inatﬁ’ftgou{ép(gld g’ ve\%lﬁ{:oﬁu%%no %ﬁéi gﬁlegé\}lgg ' %Xﬁ%t 8 b under
Vi V Orefliny &P neistugefl wapgoodqdr ioatt end uhes testltieg pescipiiete vk filtered and

2. G-t Wi waeg ot Bopbhy TGRSR eyt SR g a0 40 m) and
t er MheeRahiaadBfopRisizddvto Givel tBé1pibsplictnousitidith imerglediate (65 mg) as
the specification to descrlbe§$g$ cl eo &ggchICh

i ncl regeliaw pdidst Aapritiiongefothe P q Bidpedy, (65 me),

mor earﬁﬁggtfo% 2By ladimdBAS by RFRespRNE N 75 RIS 0 BRE hiAPIYiry BIMSO (2

| east 98% and even nore . .
mL) was aged for 4 d at ambient temperature. The yellow mixture was applied

directly to a column of DEAE Sephadex (11mm x 220 mm) and eluted with water (50
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preferably at |east about 99% or nore of a single

enantioner of that nucl eoside. Wien a nucl eosi de of a
wW@a0biog2Bar configuration (D or L) is referredPtDUSI005/044709

this specification, it is presuned that the nucl eoside

Is an enantionerically enriched nucl eosi de, unl ess

ot herwi se stated. As used herein , the term "resistant

virus" refers to a virus that exhibits a three, and

nmore typically, five or greater fold increase in ECS0

conpared to naive virus in_a constan

" ChGa) 1%, euca Fpden ome 80 Fo DidaNk ey bicarbonate,
mn?&@ﬁ&%a\fveﬁ &lnh zédﬂ%l\@ico(reMsg HasdyTedd (h@bﬂoﬁmaté FAAEs were

As used herein, the term"substantially pure” or

" subseelethridhllyophiliped: hdhe goswitive @ WeprpERtporalyshpt ethanol (3 x
ref 1t of 5-
L2 B BB E oM el gl g
a siflngloel - b‘ma?h(hYdmvmgﬂlylﬁﬁmlohﬂEd] %@Htféﬂph%‘})@tqﬁéﬁ@ agysticky

T gopecai ARG P pbs 32T 2P BRhAI B 253 0 e

i ndiBg Etg, 0%gd, 2}@})(]]'371,’9] (qT]EHdEIhM)SWGAt(MgﬂSH)DI gg]ﬁn@rﬁJﬂf’LMHZ 1H).
use erein are described | . e term
hoglt §D19$F§§erﬁ‘é;ie fonfsP pé}gr%% ﬁ)a'lﬁ)[rﬁoébl ul ar or

mJItlceIIuI ar organismin which the virus can

replicate, including cell l|lines and animals, and

pr effsapiple3 a3-tBenarloxynethyhrardishlgrocyelebyigagnecan be

Car UdZ%ﬂ a TQi%ﬁltorc% e&l%lo\ﬂdé "{1108%11 @%’méfm%§§add%@ |slow o0 stirred
unct on can be altered he conpounds of

pr e saspensiony ehfrésbly, activated @mmcmt cepteciSoBk allylybep@fl eeﬂ@r (50 ml,

to inf,e I C 2L

9 B 1 B O RSEEfdyLboss0388 i

pr i rmt:@sec(lq ﬁlusk uddergrgohi rihancees)s vamd htrpdavsior Raitlgrefin for 3d.

nor cel | uI ar olife t
r ef KF gg‘ﬂ’ i &EfS J}egrﬁéerr edmﬂlc[ i%%l:ee f{ghdluél pﬁagr g’gﬁe‘% rrk%% cther.  The
whi Gbmdlned riieite aad vakkingspwelei foacatiaed wnder tvduaeil mresked.. Light

The term host s i,cally refers to.cells

b GITEAT 6Nt P an BB o SR UPToBR- The supermatant
UNNajddlddbankclUmE Sndré Bphtexasphe etfef 0as gdied! iAftenmvizgatou stirring the
or genetic engineering, respectivel and. a [

mal
par tSPREPHII VS AR Setquird T AEChivib A é)élﬁanafaﬁ‘a)e%ﬂa‘fa'np The

hunar%luﬂgnsdm%h V3 WRhe@Rith | sebdtNNa0EOf ReicP @B BAtie once. The
invention, the host is a human patient. Veteri na(ié
give a light

applareanid plese Wenduss avar NeSRdirad fieshlyentyaeRyaRoTate
Cl eak lgw%li]lt\’vﬁ dl? ke QSeBydntem?y RS Bk s{eﬁVQHtNMR (@@P 386MHz): &

bovi‘ne viral diarrhea virus in cattle,
vi r is10- 312@(1952}1)61&65605%{9% 1H) 339@55%75/@’113'1)» %S%ﬁéép@ﬂ 1H), 4.57 (s,
Phar@cgﬁb%l cept abl e Salts and Prodrugs [00173]
har mhceutl cally acceptable salt or prodrug”
is used thr oughout the speC| fication to describe any

phar gaceut i cgl a ch as an ester,
phos“gﬁ’ﬂée éé?'e(wnzggﬂ ﬁ’ya?ny q}ug}n(%? a related group)
of &a0028IPOURidc Wdiith, (91fign lodimiol stasat addad t ¢o aa paelvgen , of 3-

R

phar ¥e¢ ailf dt¢adrh ¥enaefapé.abherehdtatg@st (hezﬂdsd air@%mfon: 1basfe which

ZPgaq?rgcla %%t gqg‘lgfl'lly]g gtg%ewgsaelldtdgd Itc? Sc:hlel'lc%glea I})%S uct(g,e 4 incl? q;vefmr fheh filtered.

The residue was washed with diethyl ether and the combined filtrate and washings

were concentrated under reduced pressure. The residue was dissolved in

dichloromethane, which was washed with saturated NaHCO; twice and water once.
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as potassium and sodium al kaline earth netals such as

cal ci um and nmagnesi um anong nunerous ot her acids well
wopameneizel t he pharmaceutical art. Pharnaceut i ceCT/¥S2005/044709

acceptabl e prodrugs refer to a conmpound that is

met abol i zed, for exanple hydrolyzed or oxidized, in

the host to formthe conpound of the present

i nvention. Typical exanples of prodrugs include

conpounds that have biologically |abile protecting

groups on a functional noiety of the active co und. .
Pr oBheugrgarinphaselaag Sripbeysd MaSqend e splyersy ey aRprated 10 give an

r ed YihRu6 Hexane: Bt OAc=6:1
AT et ey bt o

dea é@DCth(&ﬂH@ 3 A, d ofbf) a3tQ§d3 13 (m, 2H),
ﬁggg J“ir §01%§f AR @ ﬁgu‘f%ﬁ%@ (ﬁCSH)V €3C NMR (CDCL, 100MHz): &

ere conpounds are
suf 3.88 60125y73blasn423r12a68 di2é. 99,012f5é?31ﬁ3§t7-éb1(€ Ront oxi c
acid or base salts, admnistration of the conmpound as
a pharmaceutically acceptable salt may be appropri ate.
Pha Elmﬁﬁlétsi -q3l(BynzaREemethyl)eychrbut-3-enplokyetzindtbyeilane

derlv ut| all acc ' .
org§W' ba %qgﬁ%pgg %%?‘ﬁgﬁﬁﬁtg¥%gﬁﬁgéﬁ?ﬁ%ggns“ms
der tysash fof-OSTCQ{Héﬂhl—Blﬂﬁt(aBﬁl smm nahe)pme a8 2mmlawas added. After

o e S e AT S I A o s

t he spivap THRCR kit Fhis @éﬁmoﬂ Wapaddiddcidl-F87C.e Taeph d§-IR)§olut10n of 3-
pharnaceutlcally accept ab

|
b ddittenarioxmety Yt ibbuEnme 0% %o‘tégloﬁhe s} ﬁbﬁgg%y drop at ~78°C.

phy 2\@& Q&I 5, 1%E Bleal fethabiohe bIOWitR X@mpilter, balflo Sy ftért stirring at
nesul f onate, acetate, citrate, nmal onat

t ar 10 frd0miny JMS@t(&mb Qﬁ%’%}g@léwa%g@@gl ggpglse, t’hls was stirred at 0°C
a- ket.ogl ULay tergrlgﬂgm]ﬂ'e £ Mffrnﬁ ORRES M3dbRentPWd@Rnfved and the

I norgani c sa formed, including
sul frasidee wasmaaheei Wiﬂn davr mme end Sfieredarbe ﬁ’l&‘%ﬂé@ w4 peneentrated to

[00175] Phar o o
obt AV SHuds Bro u%F% ﬁe@%ﬁﬁ%ﬁaﬁ%& V}\Eﬂ[\hﬁ r(ldg)ﬁv\%h’l ﬁ)OMHz) 5 0.23
art (s o), EXc) > 0, ﬂéaﬂﬂl A5 dms LHE ilﬂﬂéfm,ﬂyl%a,s‘}% 1H), 3.41 (m,

conp C a d

af f O %85 Q“’B]I@m 3P B %{7 Q?t%@pt 172 (. 380 G A (cDC,
met alsoxiey: exe9pBR0, SO, TAR6 T 4s §3.690 194271 127 m27o$6 128.55,
al kaline earth nmetal (for exanple calciun) salts of
carﬂé§ﬁpic acids can al so be nade. [00176] Any of the

nucl eosi des descri bed herein can be adm ni stered as a

nucl eoti de prodrug to increase ctivity,
bi odFamPA®S t ?'ﬂ“org't3a®ﬂ“fyf%?‘y8&eﬂ’é’bﬁ’é‘il%‘g’é“"é‘f’t er the

pr Ogﬁéis'sfs 18T OGN Asike @fth dBudeANBBRAToxPhethyijdyebbitdeenyloxy)-

prodrug ligands are known. |n general, aIkyIat

acyltamle@lml--‘éﬂan@t(}fér 0105 mePHnside dRb et NS08 aldﬁ [ under argon.
nDnoAft ' TEM @ﬁ%tohﬁnﬁ!r)‘%{'a%@%éﬁ é/\:(iﬂohions ThlS was left

i ncrease ?%e stability of the nucleotide
substiningefor 13hwafer whish tirem theapictier W clgrchad |b¥ adding aturated

hyd rlgﬁgﬂs ngcﬂiﬁ aspiah& CBlife@bi¥. . TRY dmbined organic

ster ydrates I ncl udi Nng "sugars,
1, 2- ﬂiam:yvlag ldyie@rovbr Mu$OalandHbé solvirtinyvead QV@Q%dI ipegive gu oily

R Jon S an chof ber ger t.ivir.al ear J/ .
(199589 Uft 1 wﬁl\n‘i}ﬁg‘? esglagtgrr?b égulg e%l t?nl conbi néz;lnﬁle 2fuoro-3
wi t h(bbxﬁgloﬁyﬁsﬂhﬂs@dlobmah@ﬁs i'H @$MRo (Gl e4a0MHz)e $i 2.642.94, 3.05-

effe??EO 3.59-3.60, 3.70-3.73, 3.80-3.83, 4.50-4.60, 5.39 (d, J= 7.2), 5.52 (4, J= 6.4),
542-5.44 (td, J= 8.8, 2.8), 5.55-5.57 (d, J= 9.2, 2.4), 7.20-7.40. B-Fluoro-3-

(benzyloxymethyl)cyclobutanone: 'H NMR (CDCls, 600MHz): 8 2.74 (m, 1H), 2.89
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[00177] The active nucl eosi de can al so be provided as

a 3'-phosphoether lipid or a 3" -ether lipid, as
wale®eloezzed i n the foll owi ng references, which BEBUS2005/044709

i ncorporated by reference herein: Kucera, L.S., N

lyer, E. Leake, A Raben, Mddest E.K , D.L.W, and C

Pi ant adosi . 1990. "Novel nenbrane-interactive ether

lipid anal ogs that inhibit infectious H V-1 production

and i nduce defective virus fornatlon " AIDS Res Hum

Retro {léS S. 2H491 501;_ _Pi ant ados
S TH. F00 s L, R0 k), R0Ln MRl 4155 G, Til s (99160, 1.6,
Sur |0€§~I) KsB(td, |J‘5=hﬁﬂ 2. &o@s&@m 86 S{N sﬁ)y@’foNﬁﬁ &%dégﬁgsomm) 5

S. Piant ad05| Synt hesi s

evalld4Pi @ndof gﬁbvdé’l 03etdadr 12:3) 67-31cH36s |96Ié2 dén]Tud4k-Os 127.84,

for 1@17@9 1Ijg\56agt7|9‘o;| 2@0 go, J- Med. Chem 34:1408.1414;
Host el K'Y, '0OD. "R chman, D.A Carson, L. M

St uhm I I er G M T van Wjk, and H van den Bosch.

199 t f h
i mn%(gg]gelegl ie-ﬁc&pe?:tgs fn?{h&g%fh {ang’ in CEM and
HT 410284k | | akﬂasls Wthd&uﬂeyl-ﬂymdl—(benzgﬂqumsthﬂadyelobutanone (7.96g,

di A r i ug_of g[',]

de%%@%ég#‘% 881 ”%lf il(?nOnélr vas ad cg‘r(':’a(rfI %Fool this solution to —
36: 28715 E&Mmdck(ét@ﬁll @10, MKn CHF, |461Mn05tmmdliécﬁdrop iy Brop and this
Lenti n% van den Bosch, and

" Syt 151?“§edaﬂdvaélﬁt‘ﬁprt%f?"&ﬁe@ﬁm&‘é? .a@PWhlgfrnﬁ*ﬁﬁegB%W%wnched

an alvxo’@ssaofrat&i INiBKleM m’[Chleﬁl eoalnﬂie GhiRRite &N0ICYiddal H,0, drop by drop,
nucIf ?ﬂSI g §65 61127. [00178]
Non"P e eta &?aﬂ‘?ﬂﬁleg °6°f d BiPAnt obepagenis Bldspgs separated,

sui twablied WiktpHRNitlvice abdl Bﬁﬁé bl‘}h%nﬂﬁedt St MO kﬁﬁd solvent evaporation
coval ently incorporated into t he nucl eosi

pr e8Py rute RiRducy: Wineh sisinuribed by @h@mdep@e@gr@ﬂ% fHexane:

|
5' g%‘}gb);gzﬁl g!é gi%‘rt\% Hi‘aﬂ&eoxhé\}?t ({%@%bg?l%é gx)aathﬁ% 3N0$ %8%12 o-Fluoro

( Maisomeg H (C%t /éQQI\@%Iz)eé 1.8V (m, B1)2281 gamommwds 1H),

\1(21? %Pg'@sﬁﬁf '39‘{8 ('le 467&1 f%ﬁ Agﬁolggcﬁi), 485 m,(]'fq@r 77-4.90 (td,

aI ¥= 54, 488 7@@27 ?(&im 5P91 @99511 (GIBQﬂﬁﬂDQMHe): 3e7.20; (d J=10.6),

° TR0 . By PR 8t 2 50 PR 12160,
199627 Ylath 87,628 4P, 3938 HAnMS (15514) ERRecleddm C30;sFOOQGHLI) 217.2.
5 .
oy FEReChR, BEndis sfmer MR Gt RS EE0 8  Tin, 2.36-
di selseqm, I2Hp),o1)<bﬂ (d, g=s10b $H), t3533.59 (lhatH); 3b4kmeRth,aaned.19 (m,

| OB AP B it 1= R ot v enonss, wo

90/ 00555, WO 91/16920, WX1/18914, WO 93/00910, V\D
94/ 2627 3 V‘D 96/ 15132, EP 0 350 287, EP 93917054. 4,

and fomiluorqrgr{haeyipymethyheysiobutyinmssateot
nuc mks deIrpraDCﬂddESWﬁﬁe
r ef ([_‘r enc]es D. H W ?%g?%” ?%gé%lﬁy%ﬁ&?}yg)%&@maﬂ& (1 9382g,

and awmglée Sy ﬁflbcb}\%as &Eﬁlfﬁidp i erroelydrsplugen neder nrgon Then
ti SEﬁﬁ%qf mﬂ&@mﬁ{b WS Rided ﬁg@g %Box%es%iunﬁg fq%%}%mﬁls 2851 this to

g 5drélégi% I sopol ar hor ous- no
nucD oM (@ﬁ@hb@ﬂﬂ@@obwhﬁ addBé d@peb}cdrop Eold Yhis %y Rficatisring with

T W A

" SyhbDésits ’J&lﬂldt}amrgammldmseawhs seipiingtedf washed with brme once and dried
over MgSO4. Solvent evaporation gave the crude product which was used in the next

step without further purification. 'H NMR (CDCls, 600MHz): & 2.15 (m, 1H), 2.32
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1- b- D ar abi no-fur anosyl cyt osi ne conjugates of Corti sol

and cortisone." Bicohem Biophys. Rs. Conmun. 88,
wa22as~odn80; Hong, CL, Nechaev, A., Kirisits, ABCT/US2005/044709

Buchheit, DJ. and West, CR (1980) "Nucl eoside

conjugates as potential antitunor agents. 3. Synthesis

and antitunor activity of |-( b-D arabinofuranosyl)

cyt osi ne conj ugat es of corticosteriods and sel ected

| i pophilic al cohols. J. I\/bd Chem 28, 171-177;

Hosteller, K.Y., Stuhm Lentin .M_v
o (0 .00, (s B0, 13- st n 346407 Eyiih > Si53.60 Gy 1en), 453 o,
611 Llsgr 3 22-A40 aRGHY chi nan,

% 31429%13 bp&%ﬁos?%h%% 5@/ Salzflqglgt ﬁw d| ne: éﬁnec}ﬁlam sm of
antlretrowral action in CEMcells. . Biol Chem

266 Exk é% 114,37%,3 ilg@h,e% -85 flulfro¥3- (beW19ﬁ»me¥hy1)%fR,mB@t&1]uracil

ener Ant 1 vir al éI?Ctl VIt .
p h O $Qﬂ2§6]l dyih -ad il @ (m)dydlyaﬁrmplﬁ dlaply Vﬁﬁ,ﬂp PMB pB)tf:cmsdg Stilgro-Uracil

cel |(f_5§7?3 Sgﬂ han oh '_gg{f 7 (¢ (‘P 2%@%,&5 gﬁ%}? @rognptf‘ 2I 4’79% ag. 4mmol)

Res.
Sr i dhdo-fluehd-3- E[&nm‘lmymeﬂ%l)cﬁ@bgt)@{nesﬂate (RB4e, 7. 8]mmol) inside, dry

iﬁ%ﬁ 4P PTIXIW 232 (geglt“eﬂ %a?ﬁoﬂe Agrelﬁadag%s Sh a?n “&M"N&ﬁ‘é %%%%9) 120°C,

AS s @&enMwhich Aimelpberked then Diviiu s/as Irqnnxpzhd) iagld tthes&sudse wnagl dissolved in

antlv ral activities deflce

o r dONRreBEb e srrE e T P EHR T etk B oreanc phase vas

Vi I égied B@&CMQS’OD'hl‘i‘cEsoheﬁﬂEVd@bﬁﬁOrb gate thgenids prddaom twhéh. includes
38, 2792-2797; Hunston, N,, Jopes, A A l\/bGui.gadI, C 1

. \WAIVR efeglopisephers By 44 nll ratip. gﬂ?ﬁl IAEYckr W PETIHGd) gy, polumn
" Sy RbhR@skcErR¢ (ﬁéﬂh@%@ﬁb 331)0 ﬁﬁfNMRS(C@Ch% Go®MEYE 5174 (m, 1H),
phosphotriesters d

2' - dToxm. 311 Bt G irPIB)p Ae3 (mzllH}w/écf5 @ndR): 78 (540 444, (m, 2H),

Ji, 2% 0 = 9&h , 8fsh (a,P= andbrhur25-7.38
B. (4185559 1&431\/%% hg)s§%og:s§§asc(|§a (néz%?ﬁ % ¢ b

7- b-(tny deLxXxéh ol é§t8e4,c$4H)aan éfM%)(pﬂﬂlxalllﬁ@\’IH@blae%Qsl%@ as 20.7),
pot etdogly Ja“%d ég 9429854 &, 5 Jsé%f‘ a3 '4% @fﬂgl PE Gt '89‘3*63((1)/1— 227),

evaluati o’n ufor a
22641227,0123.130(018%‘ 3394 7. 86\/{:1@;1%,6\]1'28 4@, 128\,@|, D(Zg]r 33 |:]237|‘96 140.59 (4,

Bal rcq, E. (1984) Synthe3|s

proég Egélﬂ%ﬁgqgl ’([)]Ie5 g?lﬁcal activity of sone nucl eosi de

cy clpe28rhospheeantapieds byprdducCh &NB-PIBBeS-flRmp2H[rafly-@figoro-cis-3-
. 1471- 1474 A. and Snrt, J. (1974)
Syr{Pﬂ@g%yB‘feﬁa’ﬁ ﬁg‘g}‘;‘ﬂ’&f@&& de phosph (PDN) anino acid
deri [ueassy es'y' NMR (CDCx eAﬂG)MIG)em 4CanMHB2,323G8-19682.4 (m, 1H),

Kat aoka J i1.0

v Aobrators S ko A tadep Gai dbeaTEiger 545 64
derlmat 523, SE),6L1d Ue m)ns he$ins 487 0. mm(ogncﬂ), 7.55 (d, J= 1.6,
activities.” Nucleic AC| ds Res. Sym Ser. 21, 1-2;

Kat adRa, S., Uchida, "(cAWMP) benzyl and nethyl

triesters.” Heter ocycl es 32, 1351-1356; Ki nchi ngt on,

D., Harvey, J.J., O Connor, TJ., Jones, B.C.N.M

Devi E:samp{e - -F&gqrgfl- [R@bﬁﬂsﬁbwr@ms—%@tvﬂrwsleﬂmh)cycarwtylluracﬂ
I\/bGu (

VECUR0y i SARTB CATRRE 890108 ot inbinl 98 B0l vas
der i azﬂbdaancheg aigos to £Fy/a dight )@ﬂ_lVWI snluvpm r 131 anofket flgskrwith N>-PMB-5-

Sai ﬁ‘b(ﬁo ?&8' uomKo’u @en%?'k7 11‘%’}'1)683 In l]uﬁcﬂ Q%%géﬁg]}z/lgg ¥:’l), inside,

M (d:9a8isole A0t wasmidda bitari whiclatide piEk seloddrogys aided tobit slowly

at room temperature by syringe pump. After addition finishes, cooled the mixture to

0°C, dry MeOH was added slowly to give a colorless solution at the end. Then the

solvents were removed and the product was purified by column chromatography
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D- ar abi nof ur anosyl cyt osi ne -5'-stearyl phosphate; an
orally active derivative of 1-b-
w@cabizenf ur anosyl cyt osi ne. " Jpn. J. Cancer ReGT/UBDI)5/044709
679-685; Korty, M and Engels, J. (1979) "The effects
of adenosi ne- and guanosine 3',5" phosphoric and acid
benzyl esters on gui nea-pig ventricular nyocardi um"
Naunyn- Schm edeberg's Arch. Pharmacol . 310, 103-111;
Kumar, A., Goe, P.L., Jones, A S valker R T.

Balzarlnl, J. and DqG Rg@ E. (1%3%% S nt hesi

bi ol(eHieaMeWriPabi oH NYREFOPY ¢9MHPHD ﬁﬂéﬁ“ahﬁ}jgt?’é (m, 2H),
nucl d = e 1287

n 8357‘6%1 QH?'% J's\'flﬁ} 1SS, 96 310 &@9‘ 5@2 “sﬁéﬂgf?‘f 121?. BIS (ESD):
i p@pPﬂCted(quﬂvﬁs@Wi%[ Héé’rﬁéﬂg rll’ldd liZes of
5-fluorouridi ne an arabi nocytidi ne as anti cancer

prodrugs."” Tetrahedron Lett. 32, 6553-6556;
Li clEixampleci n, J., Barner, H-D. and CbH#dwprod-[Sranspefigro-cis-3-

t abol nausly supplied nucl eoti des by
Escﬁ@?éﬁﬁ’(‘%“@i‘?%yc{"b WGHCHSRIE Cam 235 457- 465

< o .
"G o o g 470 L-Sslectride
Y - ; 770 Liglectity
1) LOA, THF, -76°G then 0°¢ 11
/\[/ DLoATHR b O 77 : : 4 THF, -78°C
— CFach

nat @& 2) TI5C1 0°C, then T

2l ~
mVi SH]CI O°C o RT /;7'"%, R
Bno" -=- e
G

100%

OO[BWO] -lﬂ a fﬁ@lg \%ﬂp %tﬁda%-iﬂf'a-ﬂ%ro ?&Qiyme%ﬁﬁfcg}@lﬁblﬂyl]uracﬂ

of sone novel pho ate derivative
3' - n9div#9=d. 1ﬁmmo@olgslé@§rn§€b6¥¢elmlazvasaﬁéqd mdersargety gellowed by

Antiyir 3 [

Dev t\éé abl&@ %g‘ 1= é&ﬁﬁpw%me gl %ﬁfpl( ﬁ(z: @i{ﬂ egﬂnoh.lcgotvnme%ylsﬂane
" Sy r(tOHémil S ‘HﬂniOBl nt 100H| fbmaemhum tfyft@flhs dhﬁereh@iiﬂﬁ%WR]S?ICOOled to 0°C

phos h %})rgg t )ﬁ%{’l%% (é?g m%ﬁ \92% %dd’e% dropwise over 5Smin.

deox IVIt
tri chftﬁr omriih \alt Oﬁ@,t i CHaNa saluydn czfo41=pmmphhnbl AM’ZGﬁg,r AMmmol) was

Res. 15, .255-263; i.gan, C

sl 7207 198 3 oo oo RS G B ul a gpih ime
del i theritix@ire ma@a}&ﬁﬁedeln@i'ﬁaﬁﬁtmédEDth@S dnyt the yresulting mixture was
phosphat e_deri

104 Sexireg,gd W[ltb &/_}%12 Uk Wne FTy g‘ihg ﬁélﬁb]%/ﬁcg g’ﬁﬁcﬁg ?xtrgc% were dried over

der i ¥BSOY &R Rhpdrdted adilet relihdéd perRiifre. AZHE rH@id/uebﬁth%&lved in dioxane
toxi c than the parent nucl eosi de ana&& Anti vir

Cheni Ondpafepnrenirates ammania hydroxife,(28¢30 %11 wag raddedsﬁlaﬁémxture
, D s # %ﬁiedRﬂp'ark%aleg{ sk 95—([)3@0°C %PQW' I h@freﬁtlﬁﬂgnﬁ)lutlon was

nucl eosi cyclic phosphorani dates."'
Tet r edneehtivivd [and tthe pBGlu 725 oReeygRezaigd with absolute ethanol. The crude

product was purified by column chromatography (CHxCly: MeOH=10:1). 'H NMR
(CD;0D, 600MHz): & 1.65 (m, 1H), 2.35 (m, 2H), 3.70 (m, 2H), 4.78 (m, 1H), 4.98-
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&ohil, RN, Kirchner, CR and Stevens, J.D. (1973)
"Studies on neutral esters ofcyclic AWP," Bi ochem

w@e@ployrs1t Res. Commun. 55, 1072-1077; Namane, BCT/US2005/044709

Gouyette, C, Fillion, MP., Fillion, G and

Huynh-Di nh, T. (1992) "Inproved brain delivery of AZT
using a glycosyl phosphotriester prodrug."” J. Med.
Chem 35 3039- 3044; Nargeot, J. Nerbonne, J.M

En els, J. and Leser, H A (1983) Natl. Acad. Sci.

U e ie i A & o6 NNRE(RIOD g 5

of ChalBr(dIJM ms)emmd ade 8. 6)0 57 tan@d ph me %Qazwmﬁ(dof— 222.75),
nucl Qs g cycll ophosphat e NVR a

allf? éP)ﬂ 151 ?Oo%f %3@ 15t %)/166190{ AES éﬁ&fs)ﬁ éﬂ@é’ﬁérf@ @)ﬁ‘IanNst
t hyMH]ézmyﬁouﬁa/@éw 3', 5'-monophosphate. " J.
Chem Soc. 109, 4058-4064; " Ner bonne, J.M, Richar d
S., IR éb otOxygen angeopplet er | bypraduct: 1984)Flﬂdrlew[trans-a-ﬂuoro—czs—3-
photg otides produce
intr %%? ag%lﬁcﬁ&hhﬂcgﬂ%% AMP and cyclic GW
cond%‘??‘@ﬂht i WR%Q]L SO0 z): B4L.4%(m, NeH}ma.ﬂﬁ (brdad\, 1H), 2.31 (m,

upr a0; 28 CECHS} Ee o Finy 0% Teughoo g ALERL I i 1= 54,

t r arbsmerbiarfel2 (ranEH)Jr’lt 2&1.86ims SHY, NUR (&f I=a39| lIHQS)MS (FAB):

127 8RB PR U, ROE g P SN i

M z d@ﬂ]@ﬂ] OygerNak atouplad T. bypf@iiaka, MFluol@Bqtsskiunoro-trans-3-
Yoshi da, T., Masaoka,

Ya T.,
Has (s malé ynée-ghyl)d;?'scﬁ%ﬁg’l]cﬁosm% mura, L, Yamada, K. and
Ki mjee2o4]. 1HMR)(CD@1§%DOMHE) 3f2. (w&ﬁ 0QySPhedh! £H), 3.04 (m, 1H),

|y, ad
1 DS R0 ot 78 B i g0 dHO S50 03 () B S fhbulaDs 526-5.2
Onc @inpa), 478.26-345184155 i), Rlool 103,051 KeRShRar Rop@ild somtz): 5

Horwi t 7, dro yr|d|ne carrier syst

f or 2804 (% JTeld Defi- V%@JD]QOQ 6930, @3- %&(ynd§l6éo7§|26e§7t73)(d J=
t he 2bgyail 2

Lhe ney)a %7_74 V\7127 %gzs @he@scﬁ wo%ﬁ@f 20D§VM2nﬁngRJ Mary, 154.76
Lanb®PE 120.N600Pet t enay, S. R, Serafinowska, H. T.

Bail ey, S.M, Jackson, S., Harnden, M R Ashton, R.,
Sutton D., Harvey JJ. and Brown, A G (1993)

" Ac tEvapSe 18f- SFFlud OB ssclo-fiieroocisb- ~(bydrdxyigeth AR QBB R furacil
agalthﬁ,ﬁgﬁ fq@uscher nurine | eukema virus infection in

{‘lwral Res. 20 (Suppl. 1). 84; Piantadosi, C

, Marasco, CJ., Jr., Norris-Natschke, S. L., Myer,
K. L., Gumus, F., Surl es, J.R, Ishaq, K S., Kucer a,

1) POCIg, FO{OMe)s, |
e°c, 3w LNy 12 (HNBu,), HoPR0y
BJ;N DMF, RT, -4hr

1) 1-methylpyrrolidine
TIAE<! CHECN

2} Trifluoroanetic anhydride
4-nitropnenoi, UV7C

3) 28-30% NH,OH

1,4-dioxane,50°C
40%
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activity of phosphate an phosphonate derivatives of

9-[ (I, 3-dihydroxy-2- propoxy)nethyl] guanine." J.
wokas/oezem 29, 671-675; Pucch, F., Gosselin, BCT/US2005/044709

Lef ebvre, L, Ponpon, a., Aubertin, AM Dm and

| mbach, JX. (1993) "Intracellular delivery of

nucl eosi de nonophosphate through a reductase-nedi at ed

activation process." Antivral Res. 22, 155-174,

Pugaeva, V.P., Klochkeva S.1., Mashbits, F.D. and

Ei zengart, R S (1969). "Toxicol ogi cal assegﬁfe zn%
heall@039%k aflard fating&mlf or il eneWahl i de-tfuqre-fde-fluoro-3-

d
|4$ E tyﬁ%é:ﬁﬂ}ﬁﬁ@urac@{@)m %1&5%1@1} 1.nZ1§@ ?O(é)lsﬂe)g 0.6ml was

pot @ddqdaind@fargnmctb ebtei ad@lqmsa wijions Themeast iy to GF améf“?doPOCh
mgFfi@ §W§J’f 241?IA In another

VI r l(IOS ?ﬂﬁng éﬁ%@%&pp\]fﬂ@\{ﬂmkrfﬁffﬁ }'E% 5 82)" " Li pophi

(5&11 Kiaskpwik K Bey). 81 @r(9.287g, 0. Smmol) inside, dry DMF 1ml was added
% o un %%%Oggélgenos *oﬁgtsosﬁiuﬂ aa!%gr 'w‘hﬁ:h ﬁc g|9ﬁ1'i‘,d1 .2mmol) was

eriva I ’Ves as )
pr odﬂdtglsdowl& A stifchvg rfor Pbnin,1this- m‘ssaddézb sgy slawly 108e)previous

ar o q?ai‘,gﬁ?rf’r?e% %%o\lﬁ_gé%/ glg%aglg @g Feaclrloneb %&éf Q)gllt %lgf"ﬁ% Igﬁlé drop by

f ol ldeo, AgenQbivseal$ &pp]yeﬂlé@aimﬂﬁtDEABlfsepﬂaém diaman nexcl@nge column

235' 240; Ré?()mglngrwgtf eleﬁlt f(%l\@?s‘; MWEIA% to 0.7 %%%% After

F’h lcaﬁapﬁhg I@Ihdg frﬁ?tib‘n@ CbSr: HELC Iaﬁmuganseﬁeverae pHatdoRMirs (2808, 6mm),
pretimnar | Ol OQI Ca uat1 on
1- b-cpllegt a%ﬁw %6@9 Fyeylelgéﬁdﬁg ghe ﬂa‘? gty lauogiym falt of 5-fluoro-

2- diy Sxymethyl b Acil 2BphodsiRz: 32 8sht yellow stic
Sa ffﬁ?%@ﬂh%?%&ﬁh ym“ yﬁﬁﬁbll 91 e %%gra at% yeo“r ky

5- | cabdeGkIMR G]Pz% 48%(1‘15) @r%@t okt BilHe! éiRWH)’ 2.59
fro d' o6 mS:%JH 199{?19' A48, £003904R00RS, s‘mrswetd J= 53.6,

use lese § for inCorporation int

Cheth)BV 87 (4, IJﬁtﬁe‘l‘,éHt) BANMBAPQ552MIEAY 03 hi (‘Y),Mll 13 (a), -23.02
qﬁg M, Kodama, K., Machida, J., Kuninaka, A

and shlno H (1980) "Synthetic nucl eosi des and

nucleotldes XVl . Synthesis and biol ogi cal eval uations

R T T e R

SaSt[DW%]] Kn,a Nelatee-netkMlask Khithrtetrdbutylddoaediym Biacil salt (0.8825g,

Pl unket t . i ays B, ., and Far,

e RN AP e SRR BlighatRerstiming
anal fog LBimhmal bjms dawﬁam dﬂTmFmﬁﬁi@rB+(Berﬁgﬂloyyrrlctﬂi}ﬂ}z:yclobutyl-mesylate
i nf ecti on. ar naco|

41, 441-445; Sh
Jone(Q 6gR3. SHqu)meaF laddqql Wth t}‘l_eoac?lgr 4}mn§ng fEOé%q‘% }&elfggfn@ orange

Jlo%: Crheb 12840 to' kattho D206V ah ket tsYop)lﬁeaF?ﬁ@éncf Ie® 8 stir for
prodru%ﬁ in male Sgrague Daw e rats " 9th Ann

AAPS)VWE%Ehtn ensld AQEY 8 2mbAfterygigrneafor §0migygmgye gost o S BMF and
Uedatherﬁadd IE‘i@m:”@hlcl?’ “‘was %Hé@%h K0 WRdeSHElas all bARHonce. The

(1987 facil e one-step synthesis of 5
p h osqufgatw plyalsmwea; émﬁsh qyelsMg§Oa¢ndequfyn%ﬁver9npm%@e crude product,

S
R TR Ryl oG e O35 o e
Tsuj EtGoyc=1A1). Mﬁ\maacmh, 400MITda 1.75. (o, 18R 26Fh4T fm, 2H), 3.51-
Bul |

or ooty B2 e o HRURS SR B LFLH pREERTRG rsas

r ef eg.aedi) 86&$d "TSATE"1H), 7.22-7.24 (d, J= 8.0, 1H), 7.25-7.36 (m, 5H), 10.09 (s,
1H). *C NMR (CDCls, 100MHz): § 20.33 (d, J=20.7), 36.97 (d, J= 19.7), 54.58 (d,
T=23.4), 68.34, 73.52, 89.48 (d, J= 226.3), 102.96, 127. 87, 128.11, 128.72, 138.03,

X) I)
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Conbi nation or Alternation H 'V and/or HBV Agents
[00181] It has been recogni zed that drug-resistant

wo a006a63281 of viruses, such as H'V, HBV and HCWCT/ER2005/044709
energe after prolonged treatnment with an antivira
agent. Drag resistance nost typically occurs by
mut ati on of a gene that encodes for an enzyne used in
viral replication, for exanple, in the case of HV,
reverse transcriptase, protease, or DNA polynerase

and in the case of HBV, DNA pol ynerase. lt_has ?
dembﬁ]stfr, 56401 heR-5% hM%f(FAth%XP%ﬁtedanHr%lgHH@%{?Q?s ﬂrli/ 311.32.

F éﬁg gction can be prolonged, augnented, or
res or e y adm ni stering the conpound in conbination
or alternation with a second, and perhaps third,

antivira o und t
Frofpnle 92128 aanay-ﬁlﬁémpéﬁ?%@@%@ $$£‘E§IW2ﬁ§?F%B“e
t he [aTjmagokd métnlcﬁaskb ivathi dtforfnord- bﬂlydmxymeﬂvé})cyclobutyl]uracﬂ

oot BTRSEL, kb SR B BAEEN S0 B0 o, o e

c orrbﬂdiadsn &1 By lpmyolidine (9;58121&ISlennwl)sahdrqhkldotdmeﬂiylsilane (0.22ml,
alternatiqn thera becaus uces 0

2 iRl omaB¥edsER Rabl 1 B ?fé"%‘z B oled g 0°C and
ant 'tﬁfﬂlfoﬂkacétﬁ:eﬂﬂlyﬂ@cle (e ndly Mhﬂ@n\t/astiddbﬂ' ‘dlropvxnseom\&ar 5min. After

O Ay G255 O AR BRI By es o

(a "HNFHp at 09€. FhRGMsNIEKEPS dR 603 el aftar WNNR'ﬁhle)the mixture
In an alternat|ve enbodi nent, in the case. of H

secdrid Rosredtinior sfurafad INAHCYs andeihe TesyHmg mixtps Sas ae§ga§ed with

| NIRRT fout tﬁrrfég heye e ABR a°mc theckenas drle@r ovehMgdO, and
conmpound can be a pyrophosphate anal og,_ or a fusion

bi nevangrateshinisier weuced pressire.c dhprasidueg Ve disst! wrdda SGxpne 10ml and
col l eci.g ?aﬂe({] afindon ﬁﬁﬁlo idk Kidgvﬂ)/f; 105 51 REHT0RIe® The mixture was

antivira oun I n Schinazi, et al
Mut dieatenhm a wa]eétﬂasjwat rSQ+60g.’é ﬁe§4hts §B@|rgqugglg\§ph.1ﬁ01@j pva@concentrated

resis | nt er nat | 1997
[ 00 fgg glfhel? Fag cQ gl‘!r%% CFAQ, or CO n%léﬁi\gtﬁolo 'Pl% crude product was
al t @mﬁﬁéd o9 dohewraplyrofnatogtabley K@HﬂlmBOH#ZO-lBJ i HcNMBe (CD30D,

O ABART R B0 it o o iip V28 R O TR B b D, 456 s
fr OrBPPh@m(r@LIM)Csm@s 36itagI=085. 853, 1H5[e 861(d, AN, 1H), 7.26-7.36 (m,

o DD okl by, B0 B AR TRE G RPN O: (LY 31033,

b- D-ihupx@l@ny! - 6- chl oropuri ne (ACP),
fancti cl ovir, penciclovir, BMs 200475, bis pom PVEA

(adefovir, dipivoxil); Iobucavir, ganciclovir,

ri bayinidle 1904 [t%ﬁ‘st&li?‘ﬁﬁ)ﬂjaﬁ[ﬁ@s'drdx?ﬂl%e)cﬁl(ﬂfu@ﬂ]c@fbsme

protease I nhibitors include crixivan

nel IR BQg reh 0,2 1 mimabhsas addi%@sawss tog %EHEﬁdnSQU’i“Pn of 1-[a-
R f—
oo S oL

can H&Cu s%éldr 6l advirdvimnertivmo in dfeO&] (78D deapi kyrdrop tomlten@ the reaction
ComPRT B RS MBS, K YR RERRN AT AR by ot
Acy cétoathatogrhphyeCHeClYeOH=10:1 to 5:1). "H NMR (CD;OD, 400MHz): § 1.69
(m, 1H), 2.28-2.44 (m, 2H), 3.62-3.74 (m, 2H), 4.77 (m, 1H), 4.99-5.13 (td, J=54.8,
6.8, 1H), 5.94 (d, J= 6.8, 1H), 7.68 (d, J= 7.6, 1H). >C NMR (CD;0D, 100MHz): &
21.05 (d, J= 21.3), 40.15 (d, J= 19), 57.66 (d, J= 22.8), 62.33, 90.89 (d, J=223.8),
96.23, 144.71, 158.0, 166.87. MS (FAB): expected for CoH1,FN30; (M—*-Li)+ 220.21.

Found 220.1.
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Fanti cl ovir, Penciclovir, Zidovudine (AZT), Di danosine

(ddl'), Zalcitabine (ddC), Stavudine (d4T), Tenofovir
woRoopN626Rd) , Abacavir (ABC), L-(-)-FMAU, L- DDECT/US2005/044709

phosphat e prodrugs, and b-D- di oxol ane nucl eosi des such

as b- D di oxol anyl - guani ne (DG,

b- D- di oxol anyl - 2, 6-di am nopuri ne (DAPD), and

b- D- di oxol anyl - 6- chl oropurine (ACP); non-nucl eosi de

RT inhi bitors such as Nevirapine (Viranune), MC- 442,

Ef avirenz (Sustiva), Delavirdine (Rescriptor);

protease inhibitors such as Anprenavir, Atazanavir,

Elo fﬁ%@ﬁvﬁﬂg ¥L ISa dtrhﬂ@h Wdl‘[)—‘ClS@ hiﬁ@xg‘ﬂfét%}’lﬁ?&lbﬁutyl]adenme

ul navir, nbi nati on

t r e@ﬂl‘@f}lt SIHS?U @ﬁnnhﬁxrﬁatzqct (ﬂ@f»l‘( ritagqope (OrF§gz il BPmnohpen; Ka.COs
ﬁ%’r s. 13 rgmzﬁg uvaga, (LI gbfwfggd) 0. 479%3)6] ol ML Buoro-3-

COITpOUﬂ can

cdnimmstaymds cadmmmfmsuhteoeo P () dside. drtyDYE T
E ge\g% ?‘: | %ulé 6?{%& gR%IF 1tfon thggt%(t@e%vaégkatﬁ to 120°C after which

am no) | ope
nt efi@e nosedthan DIMEwas: tenalyed @ﬂdlﬁ@ 2sjdug Waaldtsmlqu larEé(Dég, which

? h ?‘ggﬁag}%ﬁge%kb}éé%@% %rgl e Oﬂc%\PAﬂﬁldgr éré%'})’)hase was dried over

a- NMeS0; and | do%n@bﬁlpyiaﬁ&etgam de; crade PR@OS; wBRh was purified by

& "Smbemymaicetio it Gonle Moty T REb{pp( ko 5 221

AAF’(&HP;% Jbjoshet eh Oy | 34PR6 BT eHRIRel 10874 dpj 0HR)4.59 (m, 1H),

( Ab5§§t4)92 G eS8 ?ﬁgﬂz?ﬁ{ %t7e%31390§§ s 0L R 285536 (m, SHD,
- 32k 39 180); Q?@(syﬁﬁy m3@lmR((@mp\4\$mem)21 2C5Z(H p- tBI8), 37.65

-azl

hyni di |
n| c(dadr:dl 3)\/&;)%)7( (tﬂd—&gg 1|ﬂ1 g?]@é’eﬁo‘}%’ Wﬂﬁpér §2| g)oxlépﬁgzs 21.75,
190(? :{7[[ 8[6§SI{3>§ b1, @'39@ hyéoeﬂhyﬂs)s 26, 15586 MS (FAB):

mno dar onyl i nyl met hyl )t hi o] -1 - pi perid
i ny b}peztaw@t@ﬁymf«m@ %)ﬂ%@ﬁh??‘)ndé%éyl

am no] car bonyl | - 2- net hyl propyl } -2-

qui nol i necar boxanm de (Bi o Mega/ Boehringer-Ingel heim;
BI L/Exﬂﬂﬁ&. 17N-1( Jtrabis-o-Fluoro-cis-3-(hydroxymethylcyclobutylladenine

hyl ] |m? )%%?H[ %% [\’%}a‘l ? [&S ﬂ%r%%t &M@%gmyﬂchIogﬁ@ﬂﬁdenlne

phenyil. kg, >d 154Ra ¢y tinstlien yﬂytmﬂ)lz Rapadded.i | c’Iihma ceol this to —78°C, after

BRI 2 USSR PORL I 55, o PGB AL s b arp

186,438 68111280 din@lontier invKleOVE(7N) \rdp by diopas guémnthithi teastion and
(Bristol - Mers- Squi bb) ;

d4API: 9-[2 g od by column
di hyeRno SBARORID sBR o3bYRREH ox@je- sryde” mjalerial (vagq B by
<(:| ST'cﬁﬁmatog%ga@é ((%Hé(ﬁz Mé@ighm tbhs 3% Ollﬁ.‘ NMRoKemg@Dyuomm) §2.10
| de Io- eoXVYlI m al_ne
SqUi b 110,26, (03 23: S28 Gy 0) 4 AL (B, 54, 11,

2', = X S{ (Bristol - Myers- Squi bb) DIVP- 266:
%fsgqs 3’2@& ﬁﬁ - benzoxazi n- 2- one; DMP-450:

[4R (4-a, 5 a, 6- b, 7 b)] hexahydr o- 5, 6- bi s( hydr oxy) -1,

ﬁé T{}le ?ﬂﬁhﬁaﬂ%’tnhm? ra2cﬂ_s'at 3-di az

i n-2-one
T St a5 ] o drae) Lol MFoxes el e aNSIORA0% (1)
( Gneq?lﬁ,gz} M Ty A e 3ytRed at AMBIENT
H b@tj%) or ‘é‘é‘“’l T %@tu @%% @Véltg hséj%‘? d e hyt
bel'IlZBMBEHAH‘UREDSAftde]xﬂﬁ,anamove the solvents at 50°C. Then add DMF again
and remove it and repeat this for 2 more times. It finally gave a light yellow solid

which was used without further purification. 'H NMR (DMSO-ds, 400MHz): § 0.93
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sul fate; E-EPSeU
| - (et hoxynet hyl ) - (6-phenyl sel enyl ) -5-et hyl uraci |

WE206R106328 1 PCT/US2005/044709
(et hoxynet hyl ) - (6-phenyl -thio)-5-ethyluracil; FTC
b-2',3 '-dideoxy-5-fluoro-3 ' - thiacytidine (Gl ead);

HBY097: S- 4- i sopr opoxycar bonyl - 6- met hoxy- 3- (et hyl t hi om
et hyl )- 3, 4-di hydro-qui noxal i n-2(1 H)-thi one; HEPT:
1-[ (2- hydroxyet hoxy) nmet hyl ] - 6- (phenylthio)thynine
H V-1 . human i nmunodefi ciency virus t
1, 106 35(1.2,3280.0p¥heai Sy 1.o¢ gn}lsrg) alp (mng) 497 (3’21— 634 1H), 7.34
1- t&f.aagaﬁ?plotetradecane (Johnson WMatthey); JM3 100:
? - phenyl enebi s- (et hyl ene)]-bis-1, 4,8,1
| -tetraaza-' cyclotetradecane (Johnson Matt hey);
KNI =272: ( S dr oxy- 4- phenyl butyric
aC|gé%nPaHélﬁg tr1peptl gu%a -697, 593;
5- e{08$02]6- ﬁ@wmyd-uﬁelq O1. e tl BraukioB)i wias-isshlyd fy3mgli MF under argon,

2(1 73 A
pg o'f%]ﬁg"gg 'bx P%I ?%E Rﬁ%gbfﬁyin% é@rﬂg@?ntﬁﬂg vAR A8lelthd/0bC and
3- { fettf1 Zhldnocdﬂnmqojsnm enad) aze hd@dylrc)m’ey bypb] abfian G 8t 0°C,

i _e; Pylg . T 6Nn&HE¥ Lso%m ]g' W3S a@éﬁ%{?’%‘wﬁ% Pyn éhe Bt% (zf_ ];1\_/IBC1 (2ml,
b- L15mbdoly it @°Ci Qxfdr BBr §iy0°CSarde3hr at AMBIENT TEMPERATURE, the

?/IK mg%%}l(?ﬁp?fs&i@lm%\;a {'g&)é%/rgﬁfx elac_>t150_n nlnxtu 5 top%icfjltlﬁf ”Ilhen extract the

Nev‘pfcﬁlﬁbtr\@itﬂ A IHaR b an'a IIIJOj bit¢drThe organic phase was dried over
nmet h I-GFLdlpyrldoI 3,2-b: 2", 3

( Bo @gqi squ@é EYFEP 1on &B’%w 1n!ermeadZ a’ugJ ?hls was (Fedissolved in
ggﬁ XY ROH st zfﬂdfwﬂl tﬁz §al RlewRYdliodel thkabiw e B0% H,0,

(E- ; P9941: & yI acet yl -IIePheAI a-y &lécrum

( Dunimelvéimmpl) AN % B 126 Pifaf@ 1o Shek e greaction mixture

(G lv@s dlso %&@ %ezs %98 Eﬁoﬁﬂ R hlﬁé(yp?'&h%{ yadeRbiaed by CH,ClL

phosphonyl -
net rmugoppmpwh)e autmmpha(seme arcishedryitls Hl.0gmmlodried over MgSO4 and
hydr th i yat Y, tRr
(Roch 1% %25 t‘r}!’ng r}{ge g!{re%gté% av%gs Ip'ﬂﬁﬁ&i B column

-] (cB&}naSogta@ha(mhmebEmmx@c AEbOMR XDMS@sé@BQOMﬂz) 8372 (s,
f"nme” 21 Y LY & DS la R A i 800 T s R0, 1115

ghyg 4- (i sopropenyl ~- Oxycar bonyl ) - 3, 4- di hydr o- qui n
oxalln (I Hthione; SC 52151: hydroxyethyl urea
i sostere protease inhibitor (Searle); SC 55389A:

hydrm@yd - AREATVSA&Iviye prot ease i nhibitor

(Searég% TI BO R82150: tnated for.t -

(+) - 1063931 4 Ehegyvlobuy} mynlearide soalpesh(BNY- vee felgipd Sorfheir an

enyly aétfﬁtg 308 [c?lo@oxllc'lﬂykﬂ*l[]i’BM] CEM and Vero cells, according to known

benz azepln 2 thione (Janssen); TIBO 82913:

(+)I@@8ﬁmn55 6, 7 tetrahydro 9-

Chl we) BI@’S@ﬁl%b{téﬂrﬁ) otoxici
I%g:fcgénzo 1|)}fe{z gﬂ%’g%@@tsMethhﬁ:égﬁg (J%nsse o v

TSAcum@nqoaiMs Naie S)f@le( CBNt’ s pravepd to' i ighibitery |0§ HIW) ingee]l based

spiro- 5 -(4" -amno-1'" ,2'-oxathiole-2

, 2" %W%&lde)] b- D- pent of ur anosyl - N3 - net hyl - t hyni ne;

U90152: [ -[3-[(I-nmethyl ethyl)-am no]-2-pyridinyl]-4-[[5

-[ (et hyl - sul phonyl )- am no]-1H

-indol -2yl ] car bonyl ] - pi perazi ne; UC. thiocarboxanilide

derivatives (Uniroyal); UC 781 :

N-[ 4- chl or o- 3- ( 3- net hyl - 2- butenyloxy)phenyl] 2- et hyl -

3- fUran-'carbot hi o-am de; UC -82

N-[ 4- chl or o- 3- ( 3- net hyl - 2- butenyloxy)phenyl] 2-

nmet hyl - 3-t hi ophene- ' carbot hi oam de; VB 11, 328:

hydr oxyet hyl - sul phonam de protease inhibitor (Vertex);

VX-478: hydr oxyet hyl sul phon&im de protease inhibitor



(Vertex); XM 323: cyclic urea protease inhibitor
(Dupont Merck). Therapies for the Treatnent of
wo-b@eiogizsi dae | nfection [00187] Drug-resi st ant POBUSZENS/644709
of flaviviruses, pestiviruses or HCV are known to
energe after prolonged treatnment with an antivira
agent. Drug resistance nost typically occurs by
nmut ati on of a gene that encodes for an enzyme used in
viral replication. The efflcacy of a drug agai nst the

Bat M. Frieden, M Girand. C.B. Reese and Q. Song, J. Chem. Sor, Parkir Trans., 1998, 28?? 9 4
V. Kaiwar, C. B. Resse, E. J. Giay and S. Neidle, J. Cheini. Soc., Peikii Trans., 1998, 2267, ’

3): ) [00190] (2) Substrate-based NS3
pr 01{01595] l miwekz&rpr\&nbﬁseecBlﬁoana@o@npkmblte& tsipoifidargt irdibition of

e RPN I B T VRO 08, OB

199Qerivefive 3PRe £LolRiwirl dyvieabslyletucRbside: Pr e p aration and use
of am no acid derivatives as antl-V| agents, GCernman

Patent Pub. DE 19914474; Tung et al. Inhlﬁ%;ors of
serine proteases, particularly hepa vi rus NS3
prot ease, PCT WO 98/17679), including al phaket oanm des
and hydrazi nour eas, apd\;2%£§:§§;§ h termnate in
an el ectrophil e sucHOas oro aci\d or phosphonate
(see, for exanple, Llinas-Brunet et aD, Hepatitis C

i nhi bitor peptide anal ogues, i MD 99/07734) [ 00191]
(3) Non-substrat e-based inhlg rs such as

2,4, 6- trihydroxy 3- nitrobenzan1de derlvatlves (see,
for exanp Sudo K. et .a

Bi opY?fsfiV&]é‘F‘teﬁzé':S%‘&?tcrﬁ“t‘ﬂWi‘ﬁ% il ‘WB%EHV %@évﬁs efhas the MI84T and

gﬁS Mﬂsﬁw Mtéfgaggirdlﬂé tol gﬁg& RY z[s@e} gheﬁbegt ihylzm'm%n BF, Chu CK,
enot her a I ncl ualLn

s Sebigst Wctiasreh. Assiss Qeupler- daBOS. S0aH i e gesuls are

14 ¢ &ﬁ@bﬁs@@anﬁ@@plkﬁatﬂl Qfe@qeﬁSH ng a

par aphenoxyphenyl group; [00192] (4) Thiazolidine

derivatives, for exanple, that show rel evant

i nhibition in a reverse-phase HPLC ?SS?%§$%}h an
Hﬁ@ allypate (see for

NS3/Paklé¢ 2esi on Ipribitien gf

exanpl e, Sudo K. et |al ., ﬁﬂmmﬂlral Res &l ch | “iydubitign

9- 18WT @mpeci al | y 276994.506 27124.182
3TC-TP 10 pM 124341.312 5110.884 55
3TC-TP 1 upM 215883.012 32964.78 22
3TC-TP 0.1 pM 268420.2 31938.252 3.1
DLS183-TP 10uM 134616.36 3065.154 51
DLS183-TP 1M 228126.312 34687.278 18
DLS183-TP 0.1pM 280781.826 3857.472 0.01
no enzyme 71173.2
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conmpound RD- 1- 6250, possessing a fused ci nnanoyl
noi ety substituted with a |Iong al kyl chain, RD4 6205

war@eRE3286193; [ 00193] (5) Thiazolidines and PCT/US2005/044709
benzani | i des, for exanple, as identified in Kakiuchi
N. et al. J. EBS Letters 421, 217-220; Takeshita N. et
al . Anal ytical Biochem stry, 1997, 247, 242-246;

[00194] (6) A phenant hrenequi hone possessing activity
agai nst protease in a SDSPAGE and aut or adi ogr aphy
assay, for exanple, isolated fromthe fernentation
culture broth of Streptonyces sp., Sch 68631 (see, for
exa 3Chu M et gl Tetrahedron letters, 1996 3
722 35163pw/mlg| ot o

Pen | vurdd1¥Hi498 denpd437+808eg
in r oxi298638.4¢say i SKE.008 o
ChuMTC=TP @luM Bi oor dani c320645.82di ci |n2458€168%n
Let {38GSTRO.1 -1957); [00485346( 7) [Sabexstinv
i nhithi §1883rp fop €Xanpl €, 1§sed2 on thesoragso
elg mql,l,gymmeo TTIOM TEBE. J@ee I 03978004 €, $@SI M
M ASEST8iTP o BIFICTENT ST Yo704984 . 39} 6729824907) .01

[ 00 BB 87 Hettrecase—nhibtrtors—(see, for exanptT,

For (P Front 1 aandl o pae sea

Di aha—G D et_al AR

phar | A.er A
t he |YHGAP ARHM of he, . 0.01

[ 0013XG-TP Mo yprer ase i 209261666 s < lﬁﬁo%él‘?nmqm 7|\
nuc[3E-TRE.1aMdl oques|, f or/08¥umdl e. hI21601cki 4 (sedd for
exafpLELS3FR M R let all52688487nal bfoS83-P@ agy, D99,
73, |BEYSR3IBSM [ 00199] 245D62.682 nat prlab73p3loduct 22

cer hesiB-TE@euMl or [exanpl7e03.43ht nahn V. et lal ., 5

Vi rotogy, 1998, 249, 108-118); and [00200] i11)

non- nucleoside pol ynerase inhibitors,

- 7232) , and Sch
Milkbitum gri seof U
BTEETR10 pMat | on

actjivity
exalpl e,
str.03
> NS3.03
0l ecsd e

U C
nari
P T

moQ

reof

at i t33é9‘ﬂ’6 ZB(‘T \

i ncludi ng, for

exanpliie 5CO0M M@Qn%@@ﬁnﬁﬁﬁﬁof fov l@(ﬁr@élﬁFre\é\@s%s018463
A2 | 114 A ) SR T\ SRty (IGRS, fpedt 1 car s,

I nc stbstit eu di aﬁ@mrppyrl mrdres” (SegN.TPT

exa. te AD tO 3063794 o Rget—Pharmaceut Ttals;
e et Ly ([0 T oL
II\3/198 H WL [ %g’i TUZ‘%O” ngﬁ §§T,a.l;elﬂ 'ﬂ’:tger
I ng L\éRﬂ“(Pv‘iZﬁnn ati-on) Ndisubst tluté 6 5
phe U RIAMAYE see_ for anrml e, 10 RF’ L @ml.so_
2003, 278:.9495-98 and J. Med. Chem 2003, 13:1283-85,

bot h* t dlighe HEV B loesad mxcqpﬁ@e }ecoglg@glgtl R, ege obtained from viral
t hi ophé&setepfremyr infectefovigsregpeetdve Hlor  exanypl e,

Bi oot Vah@@irep@ﬁ@m§ are from triplpates from: opg SxppYBICAd Bi oor g.

Med. Chem Lett.

2004, 14:797-800, both to Shire

Bi ocBeampleat :ﬂeBngow—Mbamidsci@ S@eﬂ, estadr exanple, J.
Med. Chem, 2004, 14-17 and WD 00/ 006529 Al, both to
Merck & Co., Inc.); and meconic acid deri vatives (see,
for exanple, Bioorg. Med. Chem LEPiEt, 2004,

3257- 3261, WD 02/ 006246 AI nd

[00306] In a three-neck flask under argon, dry 1,2-DME 20 mL, followed by the
addition of triethyl phosphonoacetate (1.4 mL, 6.99 mmol), were added dropwisely to
give a colorless solution. NaH (0.19 g, 7.9 mmol) was added in portions. Hy gas was

immediately produced. After stirring for 30 min, to this light yellow solution,
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W03/ 062211 Al, all to IRBM Merck & Co., Inc.);
[ 00201] (10) Antisense phosphorot hi oate
w@bkiogoarexynucl eoti des (S-ODN) conpl enentary, POT/US2005/044709
exanpl e, to sequence stretches in the 5 non-coding
region (NCR) of the virus (see, for exanple, Alt M et
al ., Hepatol ogy, 1995, 22, 707-717), or to nucl eotides
326-348 conprising the 3 end of the NCR and
nucl eoti des 371-388 located in the core codi ng region
of the HCV RNA (see, for exanmple, Alt M et qL., .
Ar chinggloxystetaliehyle GymLs 697 mmolpwasaided gueivessilya yelaw gglution.
fin A ysited B adMhe EERN wh8 fuenched with
251%é§%?ggﬁd 2 gq;n) &H%ﬁ%%Ftors O?QIRES-dependgnt
t r athsladditiom of sm; 0 ﬂ 6\? H&harfpe equeppsephipsqwat exffacted A0 three

for the reve t SR e@bvdd th&@v + evanoration
JapaResd ﬁﬁ bn%ﬁoﬁggﬁlﬁ§%%889oe KglggﬁkE? al o evap
Pr eysmt anomlyacmﬂdet preduictyewiicl fvay pmaﬂieddlp}g gilierogel ﬂyg]p shiematography

Pat t Pu 0 1
ol daesd PIRePa R ERly prCB OB R VR s denpdprodut. 'HENMR
Mac nglaxkl3, d00 MHz)eb 1ai8-1,.3 IHeH,dFag)y 41893 @ 4Hbb 8T GelH), 6.12-

995 0204 u [ .0 e 13
dev)éiléd@d%ﬁ Fiste 1 Do Rn U, T80 1O, PEAC7 65756 B

i gf quE@chExwmlm); i8N C4.40] e60t $9e 6|TSG’I71 aRP0g1310832037.78, 127.97,
| deni x Pharnmaceutical s td. discl os ran +
nuclededdé&s8.did- 3?%1@46 ué%g'(ﬁg‘%ié’x?‘?cggtfﬁleﬁtﬁh&?g 3 (AT 3P 126
fl aybwld 22616137@“11@@@&11) Vi [, B98E 2081,U35Pat7e0] 186abl45dal3ain 1301,
No. 2003/ 0050 and US Patent Publication No.

2003?3@6@@@@1¥ﬂ10%%ﬁ§%7% PP?&spond to Internationa
Publ i cati on Nos. WD 01/90121 and WD 01/ 92282. A met hod
for the treatnment of hepatitis Cinfectio %ﬂ&

f | afixemplesds 3enzplosymethybk 8ugro-pentanediole anididisthybpster
host animals is disclosed in th@Bhdeni x publications
that includes adn1n|ster|ng0an efﬁbctlve anmount of a
bi ol ogical ly active 1' y pranched b- D or
b-L nucl eosi des or a pharnaceutl aIPy accept abl e salt
or prodrug thereof, adm nistered either_ alone or

conti0038T] ofn a dpmlofinsk mthidbeazylpreir bidenmoicasid gyl ester (0.1 g, 045

acc Pyl iveatchs1e °C,
o RS S5 SRR S L s Pk g o
03/ (ESTEf @8 IMD %Y 026 78s addeshilnep bhi adrcrpacéfhn Séla’rrg for 10 min,

;tog f}}g O}%dl S50 loen%lsethé} (b" §8 Ead %’]Itnnf g Jb%ﬁ&é'br a%ﬂkﬁseéy at 0°C. This

fiaf receut' ca 1y acce
nuc Ims’.efd@mmm 08@ &or 1arid, dtheim teng)eratlme foné by pechreftxing & 25 hr.

s R fopl o oRE RS il i85t ol BF PRy ESe was
and\4R844 030 031,CL,00R6 GimeBiand ahd cumbintidsarkase ghasamiag dsied over
phosphate gerlv tives of n%$3e05|des

cl udi 1 .
2 S g e PRGBSI B T BIRTAHE i o pgiid by
” eafiiiaNdel Qfasmem@hiafo &y i(A6eati BIDACH6!1NRA=042)i Dngive 87.7 mg
Patent Public YE?%

3/ 072757. 07]
Uni VéP-37a 9f t&‘ﬁ qudhcé UANMRSEDE 30@&%@&@ &Eéglﬁghﬂ{)’ 2.32-2.54
FOU b PR, 771068 (ol wﬁﬁ% 6% Ghom®S4 D14 3038, Of), 445 4.54 (m, 2H),
uoronucle05| es for the treatnment of HCV | %
496 5.09 (dd, J=48, 3.2, 1H, minor isomer), 5.10-5.22 (dd, J—48 3.2, 1H, major
isomer), 7.24-7.36 (m, 5H). *C NMR (CDCls, 100 MHz): & 14.23, 30.96-31.02 (4,
J7=6.0), 32.63, 38.51-38.70 (d, J=19), 60.87, 61.73, 67.94-67.99 (d, 3=5.0), 68.60-
68.63 (d, J=3.0), 73.29-73.35 (d, J=6.0), 86.96-88.81 (d, J=185), 87.54-89.40 (d,
J=186), 127.77, 127.87, 128.54, 137.99-138.04 (d, J=5.0), 168.92-169.42 (t, J=25.8),

171.80-171.85 (d, J=5.0). MS (FAB): expected for Ci7HuFOs (M+H)™ 327.36.
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Pat ent No. 6, 348,587. See also US Patent Publication
No. 2002/0198171 and Internati onal Patent Publication

wOe»0806328691 . [ 00208] Bi oChem Pharnma | nc. ( norCBOE2085/044709

Bi ochem 1Inc.) discloses the use of various

1, 3-di oxol ane nucl eosi des for the treatnent of a

Fl aviviridae infection in US Patent No. 6, 566, 365. See
al so US Patent Nos. 6,340,690 and 6, 605, 614; US Pat ent
Publ i cati on Nos. 2002/ 0099072 and 2003/ 0225037, as

wel |l as International Publication . 0 2

VO BourB0R74602. 0B (1) Bino BAEM2BRE2R %\’%\?.2’ f{ﬁgm@% ?@5%: 1374,
Bi o ﬂ%‘n] n %074 g6 oses various other 2'-halo,

2'-Ey fo%?’g%?’g5-grkéxy nucl eosi des for the treatnent

of a Flaviviridae infection in US Patent Publication

No. .2002{ 00193 SvdithRhidel onal Publication

No. %8%%0%1@8%@%&%6197; filed February 19,
2001).[00210] ICN Pharmaceuticals, Inc. discloses

vari ous nucl eosi de anal ogsybhat are useful in

nodul ating i nmune response in 58 Pat ent Nos. 6, 495, 677

and 6,573, 248. See al so WD 98 2, WD 01/ 68663,

andWD 02/ 0399 00211].. US Pat ent . No. .6, 660, 721

Pt GHRORL bR & 42 Fr b S ARSI DS oS 1 6l D 88 mmoD
Al , ians, 20044Q1H0F 485 addedWeihis was dodledrto al$°an afterPdtmeint borane-
Publ i cation  Nos. . WO 02/ 18404 02/ 100415, .

02/ daos e Gotd BAFh HragiL %\%aﬁf&@) s e YRemisply. After 3
Rochgn A dfll R6L85GR BalY WSmoUsd ESthél ecatiidl Aixsuré dias tll@ved to
treatnent of HCV RNA replication. [00212] Pharnmasset

Li niveass it E00us ESFpgRfuTe, uéﬁﬁ‘ifé!ﬂé%ﬁsfo[a g¥ergight, the reaction mixture was

ant i, 0ef8bPLY L&End 9mIt BS NMEOGA! MERtvoliildw¥RIrt@byedind the reaction
viruses, i1ncluding Flaviviridae, and in particul ar

HOV mikirdUBaPathseruemlihpyriied; Rynsiligs gel Abgls corgpmipgmpphy purification.
SSO150B8L54 E390LO0EERLA, H9AH A0S 0O/ wAS, o2

200 as we A
| Nt émpaH),0h&d-2.02t(en 2HRUDH$-348 i (ow 2Rds3-5WGLORT 325 28D W NMR

anodpPbOo RS S 0P8Y STPaR c,” Tnc. "and 151 s

Phar maceutical s disclose in US Patent Publication No.

2002/ 0147160, .. 2004/ 0072788 004/ 0 90
O hadd 2 RGOS SRRy
I nternational Patent Publication Nos. WO 02/ 057425

(PCT/ US02/ 01531; filed Ja 18, 2002) and WO
02/ 057287 (PCT/US02/03086; fil®d January 18, 2002)
vari ous nucl eosides, and in pa Par severa

D 0030 clies P Hak SRt HONERA POy Tobutatone (02 g 2
RNA- n VIBABSE (030C3, Ui Nanfd 2 viP8ET (@S mL, 2.38
and ‘?ﬁeféﬂa?‘?{'%hﬁaﬁ R e 51 % Wb 2004) Sooste. W

20041008 ¥88; addel. 26fer/rergtine for 5aruiy moginnguighppwas diluted with 20

[ 0oZr%ﬂ]c}ﬁé%zpﬂdex%shg&lﬁhhq@HLOﬁZC')\IRNicg,QQ%Qgﬁ%&dﬁa}ﬂﬁ)g once and

wel I""as 1"nt“ér nat 1 ona at ent .
10 mL brine once. The organic phase was dried over MgSO, and solvent evaporation
gave the crude product, which was purified by silica gel flash chromatography
(Hexane: BtOAc= 9:1) to give 0.61g (90%, Rf=0.36) of the product. 'H NMR
(CDCl3, 400 MHz): § 1.06 (s, 9H), 2.55-2.65 (m, 1H), 2.90-3.10 (m, 4H), 3.79-3.81
(d, J=8.0, 2H), 7.34-7.47 (m, 6H), 7.64-7.66 (m, 4H). *C NMR (CDCl;, 100 MHz): §
19.53, 25.82, 27.04, 49.45, 66.19, 127.97, 130.01, 133.60, 135.80, 208.05. MS

(FAB): expected for Cj3Hig0; (M+H)" 221.26. Found 221.11719. MS (FAB):
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Publ i cati on Nos. WO 03/051899, WD 03/061576, WO
03/ 062255 WD 03/ 062256, WO 03/062257, and WO

w@3i000dR806, filed by R bapharm also are dir ecP@mUsIm5/044709

the use of certain nucleoside analogs to treat
hepatitis C virus. [00215] Genel abs Technol ogi es

di sclose in US Patent Publication No. 2004/ 0063658 as
well as International Patent Publication Nos. WO

03/ 093290 and WD 04/ 028481 vari ous base nodified

derivatives of nucl eogsides, .includi ' RERC Yo

4 | BRRHEAE BnEOhSH OIS JEend B3t 1THE: (RO Reies 2955
of bepabidd, 5847, i M edio0us| (3816112 14) 762 her

m scel I'aneous conpounds i ncl udi ng

1- am noal kyl cycl ohexanes (for exanple, U S. Patent No.
6! 0 ~ CIv=2 - 15340 ey l& £ (ﬂxanpl e,
U S%E’é\l?%ﬁcggi g‘gg)tr%??q %(ge%iwoj é?lgtlﬂg)tgﬁall?‘?,nvi tamn E
and ot heranti oxidants (for exanple, U S. Pat. No.
5,922,757 to Choj kier et algpd, squal ene, amant adi ne,
bile acids (for exanple, U S WHNO. 5,846,964 to
Ozeki et al.), N (phosphonoac )-L-aspartic acid

a1 YorEEE homsrpicth sodBma; 18 alin APE i 2m 200 @

No. J5,163BH138%5t050{nanal)es.648.68, (mp dHY,abENgh.i d)aéba (s, 2H), 5.07-

derivatives_(f , S. Ng, 5 6 +
vang atmar 36 1, HAER G PrathE B Pt Ot e
Pat .21hNo4. Bedd®16872860 Yarchoan et al.), and

benzi m dazoles (for exanple, U S. Pat. No. 5,891, 874

to Colacino et al.). [00217] (15) O her conpounds

CUr rigidple 241 BizPl- ¢RbediIoRY QRIS NL-fuF o-ty bt A mie
hepatitis ¢ virus include,_for exanple: Interleukin-10

by Schering- Plough, 1P-50 " | nt er neur on,
Meri nebodi b VX-497 by Vertex, NTADI NE (Synmetrel)
by Endo Labs Sol vay, HEPTAZYME H8R! , | DN- 6556 by

| dun Pharma., XTL-002 by XTL., ™CV/ MF59 by Chiron,
Cl VAOYI1py INABLS mlIEWEW Wt #ays-2-EproVA-ReivyDixymethyl)¢yChebutanone

ZADAXIN (thynosin .al.fa-1 L, G pne PLE .

(i it 035 RED Goito Pl R hebdfh i miep gron to give o

g EO%Q,IQyS s_\{ﬁjﬁlbil:';‘,gfgkﬂis, F%{Nzlyhétgné%eﬁgfﬁl ii:élSQ@Fl)Eiy‘mbB iwas added Ito give still
armaceutical [ El an )\ y n Phar naceutj cal s

| nc. s SiRrIEITRONI- LytoARROISEAALT AN SHHERBRELO BIopYEdS (0.29 g,

Tr eaf % Rinodf wARRREIR 2(Q8ké W Site PRt bBILRIINO MHA0RDE] (0.06 mL,
Exanpl es of agents that have been identified as a?t,l ve

agai het matshoraseaddeddrop by drapr dMier Srain; §igavemyplion solutigp and this

be L@fsdlﬁfa NHGABILNR0E Ol BEn BletB1RBh MAD qWercReOBE R NI ®;. The
nucl eosi des of general formula (1) - (1V) include:

[ 002arg3nicrpliapé waé separatyd and tHeGaRRO} PRsE Mog EXTavied PaAHOAC twice.

Mech}.or et ] 1N, I : - ey d
kB S G A, BhS0028 R0 DB LS gt v
chr opirifiet yuypsibeay gel cfldsk .ckhematographip dfkkares EPAedsle o give 0.19 g

non- Hodgki.n. S| ynphonmas Ltip! el _ ]
neur@gﬁam) cﬁ[{gea%rgaucg.vgﬁ );JM}% Jﬁng@fW?@ngdet)u 8 4;81-195 (m, 31D,
cer v2.80-2180(in, $H),5046-3.56 $RyIBHLS T6edred Y, JB), pifdtess (m, 2H), 4.89-

(L-sargoh vt Wsd Sl PhLs B 8L ARy, breast, ovary),
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Chl oranbuci|l (chronic |ynphoctic | eukema, primry

macr ogl obul i nem a, Hodgkin's di sease, non-Hodgkin's
wo govplogszas) . [ 00221] Et hyl eni mi nes and Met hyl nBCBIB2085044709

Hexanet hyl mel am ne (ovary), Thiotepa (bl adder, breast,

ovary). [00222] Al kyl Sulfonates: Busulfan (chronic

granul oytic | eukema). [00223] Nitrosoureas:

Carnustine (BCNU) (Hodgkin's disease, non-Hodgkin's

| ynphormas, primary brain tunors, nultiple nyel oma

mal i'gnant nel anoma), Lonustine (CCNU) (Hodgkin's

di sease, non-Hodgkin's |ynphomas, primary brain

tunors, small-cell lung), Senustine (nethyl-CCNU)

(primary brain tunors, stonach, colggg Streptozocin

( STRxargpke 27 g AdBenzylaxoneshyliZcilnererryrlabweilanyae i gnant

carcinoin). [00224] Triaz . Dacar bazi ne (DTIC

di met hyl tri azenoi m dazol ecarb m de) (malignant

mel anoma, Hodgki n's di sease, -tissue sarconas).

[00225] Antimetabolites [00226]¢ Bbkic Acid Anal ogs:

Met hot rexat e (anet hopterin ute | cyt.ic
| eul9HH, EHWi'@c‘%ﬁnéYl%%ﬁthJr{%‘ F%CXCKPEE}E’% e (3t e 121
head, il wREGisolled A 10Q8L @AM iafid $i8¢ 6AEEpated GAB2DYo PA(OH), on
Pyrim di ne Anal ogs: Fl uorouracil (g-fluorouragll'

[

5 Feprbm §x7re: QilAanmel).iBhis depsapifcedi e Tdiprynolisiseqagitions (50
col ﬁﬁ? ﬁgﬁl%gﬁ' th® ARG AR B R iltdARBHro bkl cdi@cind the filtrated was
urinary adder, prenmalignant skin |esions) (topical )
Cyt aembitrrted epd owph euzifiadi Mosilise) eiladlathe chromminesly i Hiexane:
and .1 Vi1 ol RbERAS 8 L1%€1). 'H NMR
AnaI];‘if;(gIksaé glhi(} ﬁg?@l’? e%ificﬁhﬁ%il;?or S: b&@ggﬁo%ﬂﬁ » M

ne (6-
mer ¢EPChp4o MEZ): 6-29)2. [ @out28)] 3ApAdEymi B, 358304 (m, 2H), 3.88-

t ' | iz6 ol j @ 13
Toi agtam LS B SR IS, BRYEEE s EURZI08 . sED.
ac UDMR YOS 100 AV Sc2f: R Igfdarday.ok yqzi]@-z}zeykénﬂ@l), 48.30,

Pent atn. (2'.-deoxygyof [ jf I i
| eukBirar - G P aa Tk Phni s L Ja0 . s map)
| eulegpdcad.-fol GORZONOVMAER" 24008, dlodsd 2L 1RB8ASt i ne (VLB)
(Hodgki n" s di sease, non- Hodgkin's |ynphomas, breast,
testis), Vincristine (acute |ynphocytic |eukem a,
neurgihisid 5 Es-BWAy IS (3-beiloxyhid iy o TH0BE-E Rl iLy])-urea

Hodgki n"'s di sease, non- gkin's | ynphonas,

small-cell lung). [00230 n i podophyl ot oxi ns:

Et oposi de (testis, small-cel ng and ot her |ung,

breast, Hodgkin's disease, no \aggkmm's | ynphonas,

acute granul ocytic |eukem a, Rapdsi's sarcoma),

Teni posi de (testis, small-cell |&g and other |ung,

br egeé313fio ctfalq' D5 snid :fﬁﬁﬁ&&m Beasyli®Beidyvxgmbtipishines-cyclobutyl)-

acute granul ocytic | eukenja i, s.sarc .

AR HCNE TR R R

Dact 008 Giento (oReld SMHBES bdtutidh, {orloned B dfecddanion of Et:N (0.02 mL,
0.14 mmol). After stirring for 5 min, 4-nitrophenyl-N-benzylcarbamate (32.1 mg,

0.12 mmol) was added to give a yellow solution. This was left stirring at room
temperature for 10 hr and the reaction was quenched by adding 10 mL CH,Cl,, The
organic phase was washed with 1 M NaOH 10 mL, H,O 10 mL and brine 10 mL and
was dried over MgSOs. Solvent evaporation gave the crude product 42 mg that is
pure enough and crystallization gave the pure product 38 mg (90%) as a white solid.
'H NMR (CDCls, 400 MHz): & 1.96-2.01 (m, 2H), 2.65-2.80 (m, 1H), 3.48-3.58 (m,
2H), 4.31-4.36 (m, 3H), 4.52 (s, 2H), 4.82-4.99 (td, 1H, J=54.8, 5.2), 7.19-7.39 (m,
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Wl ns' tunor rhabdonmyosarcoma, testis, Kaposi's
sarcoma), Daunorubicin (daunonycin; rubidomycin)
W@ a@de32gr anul ocyti c and acute | ynphocytic | euR€NUER)35/044709

Doxorubicin (soft tissue, osteogenic, and other

sarcomas; Hodgkin's di sease, non- Hodgkin's |ynphonas,
acute | eukem as, breast, genitourinary thyroid, |ung,

st omach, neurobl astoma), Bl eomycin (testis, head and

neck skin and esophagus | ung, andgenitourinary tract,

d
Pl 1 e YR Rty AP TH b 112 ) 41.75-4196 (@, J-21),

hyper/aal agmpys.sMd,a0y.0), 7149174 Q8% &) 1246), 1SHCIRSN02 48 (4, 1=214),
cervix, colon, br east ancreas, bl adder, head and

necKPS 1E0EB38] 13884 AR%96, |1 12%@&@3@%@@( bhd% 160.85. MS (FAB):
| yMRAgGYdd for b? L8) (M@S}Zﬁﬁhl B'f%'uf? i813§3 Fiﬁrtﬁeeat) Vanax 2923,

Modi f1 ers: eron- al airy ce euke
Kap@$pi,s158y Mﬁﬁa 13| Hﬁ@n@S d49.c1oi Ehe pleohbite stalebqhemlstry was
ovar, y homas, nycosis
fungegl dlgéél?@ﬁﬁ(trfl%?rgﬁﬁiy?%h%aial ér/egTrjn c gr anuI ocytic

| eukem a). [00235] lecellaneous Agents [ 00236]

Pl at4.n at| n (ci.s-DDP

Car ESAPRE 7 R AR RS o SRt BB ahir i .

I un@yclbhymyl]cyiosm‘.eer Vi X, endonetrium neurobl astoma,
ost eogeni ¢ sarconm). [00237] Ant hr acenedi one:

M xt ozantrone (acute granul ocytic | eukem a, breast).
[00238] Substituted Urea: Hydroxyulsac (chronic

granul ocytic | eukem a, pol ycythem a vera, essentia
t hronbocytosi s, malignant nelano )) [ 00239]

Met hyl hydr azi ne Deri vat i et arkazi ne
(N-met hyl hydrazine, MH ( i n's disease). [00240]
Adr enocortical Suppressant: ot ane (o, p' - DDD)

(adrenal cortex), Am noglutethinmde (breast). [00241]
Adrenorticosteriods: Predni sone (acute and chronic

| ynphocytic | eukem as, non-Hodgkin's |ynphonas,

Hodd®0344k dn e@asel. Mavkawigh gis-2{fliomatpdnsid-Ggesylixpmethyl)cyclobutanol
Hydr toRr C e

RO LB AR SSBLR kG HIESEE e v 02
[ 002459 mpel)i insidey i doy HEs] s mAge s adde@0 Fhi) wangiobstt tat(°@,and was

Crushl i b0 i HLORAES o0 AR B 512 L0 e
( br eas allopedos tvatte up [t@ﬁ)ﬂ#l?c}amﬁemﬁlmachngﬁﬁ andReasiuth ft@ting for 24 hr.
FI ol 000 1 PO (EfoCaepSoARd 55 SR e DG e rosidue was
F utfanmmteamyehmtaamn k02 pél [flasioctackaitb py- (RRkARSEMA C=3:1 to
Hor rﬂ%xane%gg—l bealﬂg ! oel ép%?op%‘g{eofg’acuons) were purified again by silica gel

flash chromatography (Hexane: EtOAc=1:1) to give the undesired O2-coupled
byproduct (40 mg, 14%, Rf=0.36 (Hexane: EtOAc=1:1)).
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Phar maceuti cal Conpositions [00251] Pharmaceuti cal
conposi tions based upon a cycl obutyl nucl eosi de of the
w@e@s®ei28i nventi on or pharnaceutically accept abtBUSENS/044709
ester, salt of ester, prodrug, orsalt of prodrug, can
be prepared in a therapeutically effective anount for

treating a Retroviridae (including HTV),
Hepadnavi ri dae (including HBV), and/or Flaviviridae

(i ncluding BVDV and HCV) viral infection or abnorma
cellular proliferation, optionally in conmbination wth
a pharmaceutically acceptable additive, carrier or

exci pient. The therapeutically effective anount may
vary with the infection or condition to be treated,

i t s Esamplei30y N3:-BenzoyleaFhere-1legns-Aluprp-¢ie-3enpl oyed,

t he i i _ agent used, as well as the
patpgﬁgﬁ red%gﬂﬁgTﬁggggthﬁlone aspect according to
the present invention, the conmpound according to the
present invention is formulated greferably in

adm xture with a pharmaceuti gal |y acceptable carrier.
In general, it is preferable tg a ni ster the

phar maceuti cal conpositioBn® adm ni strabl e
form but fornulations may b inistered via
parenteral, intravenous, intr scul ar, transder nal
buccal , subcut aneous, suppositery or other route.

I ntravenous and intranuscul ar fornul ati ons are
preferably adm nistered in sterile saline. One of

or dijou®1y] Skl | ifan thesoart mBy nothsky t hathf or nek-atfluoro-trans-3-

wi thin the teachi ngs of  t speci ficati prqvj.de
RRVIEBINE - A G TR
adming Sdnzé1i Redtbd BIMbrouRBARL NG, §hem6l) iReds, diyOTHF G0 mL was
the present 'invention unstabl e or conp

. ropglsing.its
t heredgrdlipigivea eq198lssy solpipp aktis Wag sgoledgfo Saind _38111?18 fpiggs DIAD
a d??.lﬁﬁ Gt , ROANEMBE a8 al&RAAEEp b dFEIS BRI AHAIIBwW Jo1utdh € This was
or other vehicle, "for exanple,” may be eaS|IX
acc defp btirsihg andogllowsd o ermBRlie jogay FrRerpiyEy gradually. After 12 hr, the
for | Lok Gl B3lredidue Gt BloRonated
e e PO bt ke, B3 o Bt
c onhyushdyt-cebipmcsitiéd geli ftash whiomgtogeaphn (Hexane:c BIGAB ddtogklexane:
ot h and.eth derivatjves,: h S S
var S T gt Bso Bl Qo Bl Sl o s
pr efddfdnetographe tofgiverai sipryl-skipldd desir¢dprodudt (M4 Ig, 10%, RE=0.54

recogni ze t adi.l y nodi t resent 0

o 20HBa SR0RB T LT (it BERGREE GO M Re-oai
CONP@REhe! BIGAJ=AIIQET BRI (18ht) &M 2905 R 85he1 Thds 1l 710, § &61, PO, 1373,
or patient. The artisan also will take advantage of
fav&@é@”@4ﬁﬂépﬁéggkinetic paranmeters of the prodrug

form where applicable, in delivering the desired

conmpound to a targeted site within the host orqa i sm

or phxamge 31 ocrﬁﬁsﬁmrfemvﬁé-ﬁbﬁlt?é/lﬂa%le@fypéwowlf ﬁ’ré]late
conpound in the treatnment of a Retroviridae (including

H V), Hepadnaviri dae (incl%g ng HBV), and/or

Fl avi viridae (including BV d HCV) infection or
conditions related to abnornal lular proliferation.
[00254] The anmpunt of conpound ijnghpded wi thin

t herapeutically active fornul atifons, according to the
present invention, is an effective anount for treating

[00316] Ina 25 mL flask with cis-2-fluoro-trans-3-(benzyloxymethyl)cyclobutanol
(0.1 g, 0.48 mmol) inside, dry CH,Cl, 10 mL was added under argon to give a
colorless solution. Then DMAP (0.06 g, 0.49 mmol) was added all at once. The
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the infection or condition, in preferred enbodi nents,
a Retroviridae (including H V), Hpadnaviri dae
w@ poveloextsng HBV), and/or Fl aviviridae (i ncl udi pgr/ByYiDUs/044709
and HCV) infection or a condition related to abnorma
cellular proliferation. In general, a therapeutically
ef fective anount of the present conpound in
pharmaceuti cal dosage formusually ranges from about
0.1 ng/ kg to about 100 ngy/ kg or nore, dependi ng upon

the conmpound used, the cgnditiaon or |nfect|on
andTeepiEon Bixtuge whs amhdrﬂﬂ)& ¢ and 3RO P Pheros Wetswzlged drop

pf e%?ﬁfo ' ?\\f%PEtir ¥o‘? 1 BE, RN RGE WEAdviporied M@tﬁ@amﬂyﬁlb&ure was
0

eCtIVG anount

ositions, accordin
o s dentent Mhomext e, s DMR{COR, 580 3T00n 8 Sy 224 B 170,
r a”9%83§4438ﬁ 1&@& ?l%?ﬁv@éflﬁg i, E?é@l?%ht i1egl 4.50-863 %t LM 4.51-

amount "and e as a t erﬁgeutlca

ef f édﬁl(ma 2&&);04191 -5.0p @2 5534, Alid n3&H BAt(MeAHyf7.2HE3Adm vE). R
ou NYQYS Nt >3 VR0
“E%ea{é 1@%%%?9%3%?2% ARG PD S0, e )
, , etc.) and may |nclude oral t opi cal ,

R (O R B

ich may i Ion
enhapaev@cydgaiet ), buccal and supp03|tory
adm ni stration, anong other routes of adm nistration.
Entericcoated oral tablets may al so be used to enhance
bi oavailability and stability of tN# conpounds from an
oral route of adm nistration. Thg/A E effective

dosage formw || depend upon the|pharmacoki netics of
the particul ar agent ch ag as the severity
of disease in the patient. dosage forns are

particularly preferred, becalde of ease of

adm ni stration and prospecti we favorabl e pati ent
conpl i ance. [00256] To prepare the pharmaceutica

conposi tions according to the present inventiaon,

t her[atpﬁam i Jlald 35 wi filwge-neak favk with cot2- ﬂh@ownﬁér(ber@yloméethyl)-

corrp lqﬁgsg a% @4%%01 B%ﬁn 8@ Rod 1?191(0@1” g13518 mmoD), KCOs

pref ceut| y accepta
car r(d é# gaﬁ;mnnimcxh)gartdd 8enmwmﬁt(ﬁ) &hal 3. bﬂmmb)oes;dq, deyl DMF 8 mL was

conp t echni_que d r
R T S L P PR
Of ﬂDMBaﬁat tetovelieRi vaedo.f diheeududenmsdmratwas rpuriBedyby sicalgel flash

or parenteral e g, phay maceut i c
conposi™d ?fﬁ%}’ ¥n Cﬁ? § %%(15&@ 40?{} Ry ‘h%f&t (houpled Jgpduet (03 &
phargeo 28 CHat): rmetm—maw) be60s giktld i she WowolglgUprdduct (0.04 g,

o RN L SSAT, I LR, g o 1.

wat gy, m*eyl%sl (%roa@'s' ﬁ{), @bwmom), 2f41361m9mng %Q[ﬁmlH) 3.59 (m, 1H),
reserv | vVes, col ori % and t he
(5]

P cahs4an, 20 HEPRD (e s b e Dl ri 2esn FEGLRET 36 (m, sH),
t abl ’%(ﬁ{d GapUh B %Q@MRC(CMJ i1do Be528 abbons 28 Y h=as), 34.92-

SUppOSI ories, suitable carriers and additives

i nclasdizng, E28). 6Ad8, 725679%%9%(’515 §728).573-03uh5 482 db i Fo&8), 127-58,
TR 1A 95 ANokShak 8 (LD S B adlid RS I-246), 154.74-
granul’ating agen | 'ubri cant

di si hi4é§gr(di 118), 468395 M1 FABR ckpdctedrfay CiubliFshd®, (ML 328.32.
desi t Ie S, Of 0 d

for hiepardy Rardbet AR dP s T N B T i

of these dosage forns may significantly inpact the

bi oavail ability of the conpounds in the patient.
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[00257] For parenteral formulations, the carrier wll
usual Iy conprise sterile water or aqueous sodi um

wa@ kioe0sxte1 sol uti on, though other ingredients, POTUSINFIQH4709

those that aid dispersion, also nmay be included. Were
sterile water is to be used and maintained as sterile,
the conpositions and carriers nust also be sterilized.
I nj ectabl e suspensions nmay al so be prepared, in which
case appropriate liquid carriers, suspending agents
and the |ike may be enployed. [00258 Llposowm
susfEasplns (incl &ing |iposones taré’ FlgroylgltiAns-2riluoro-cis-3-
antl d by conventional nethods
é%%ﬁ%é pﬁhgkégggﬁpggﬁﬁeﬁicceptabIe carriers. This
nay be appropriate for the delivery of free
nucl eosi des, acyl nucl eosi des orN@hosphate ester
prodr ug forms of the nucl eosi conmpounds according to
the present invention. [00259] Sophtlons or
suspensi ons used for paregh @g%@derwm
subcut aneous, or topical app ation can |nclude t he
foll owi ng conponents: a st;?]§$>%|luent such as wat er
for injection saline solutiong fixed oils,

ol yet hyl ene gl ycol s | ycerin | ene r
ot haP0MBh nEOMCREIntt0d Mifek S acFLPRS gé%{zyﬁ%ug%% 5 (n
benzyj), ?bzlgfsal(moﬁﬁl)fei 6Bk, 69%abﬁﬁ%54ﬂ4160 @) TR USISYOb (m, 1H),
as ascorbic acid odi um'bi sul fite: chelatin $
o1 58580 (g Tfbd Gk BT b guDi & R g dpe MRS 20.10-
as apal e§=21?'3t6rﬁt~ﬁ394°(d PRRS P1de5 @n(h ag@)t& Ifor73t5lsess 35-

adj ust ment tonicity such as sodi umchlorid

o 190 0, TGO ARSI Codoi)s . St b eI 50 ] 6n 13094
a"p%b?é dd'JSﬁ%ﬁa?%ﬁﬁyfs's%?%g% caulﬁ-—ml eh@@%ﬁAﬂ} axpected for

made o ass astic particularl

pr ef@ﬁlﬂﬁﬁl\é@bﬁﬂﬂﬁrﬁ% 38cdord Bp. 13(622 héRmeéﬁéfntx 3053, 2925, 2854,
i nv ositions are used to
tregE%&q%é%éﬁﬁg %ggggggﬁéﬁgqgﬁge of Retroviridae
(includlng H'V), Hepadnaviridae (including HBV),

i Ry Lo Y haat conBRS R | i ar

pr ol dytRbadytieytosilis ef erably, to treat, prevent or del ay
the onset of the infection or condltlon t he
conmpositions wll be admnistered in or al dosage form
in amounts ranging from about 250 NHacrograns up to
about 1 gramor nore at |east on flay, preferably,
or up to four tines a day. The p es nt conpounds are
preferably adm ni stered may be
adm ni stered parenterally, caIIy or in suppository
form [00261] The conpounds cording to the present
invention because of their lfow toxicity to host cells

in C % M LAS%S%E%@T fm{ 5BR1AIY FL AL Yis-3- (benzyloxymethyl)-

enpl actica to prevent Retrovirida

(i nodyuld)bnigll Hm@e Iéléﬁ?agnh% mndré)emeldmdm &Ha@lz HBV} was added under

and/ of onFtloa T Ll o LhAghy g\@\{e 7§|%/)BC13 (1,0 Min CHC
i nfec < ore con lons re ate to abnor nél ['ul ar

p rol4 ﬁﬂéj; ajoiz amaly whoaddeddren by titg. ooy Brile,rth@re@ﬂloolwaﬁ iqueriched by

igm:;d?ig%n?iﬁ—ﬁ | &}Itl ?\ﬁeéy%f(ggtéﬂﬁ 3?&:,]9:/3151} Il)nglg&lty' O'Pheof;roducts were then
concentrated under reduced pressure and the residue was purified by silica gel flash
chromatography (CH,Cl, only to CH,Cl: MeOH=10:1) to give the desired product
(0.15 g) in 48% yield. The trace impurities were further removed by reverse phase
preparative HPLC (H20 and CH3CN gradient) to give a white solid. 'H NMR
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al so enconpasses nethods for the prophylactic

treatnment of viral infection, and in particul ar
woeio60¥3281 dae (i ncluding H V), Hepadnaviri dae PCT/US2005/044709

(i ncluding HBV), and/or Flaviviridae (including BVDV

and HCV) infections or of a condition related to

abnormal cellular proliferation. In this aspect,

according to the present invention, the present

conpositions are used to prevent or delay the onset of

a Retroviridae (includin Hepadnavi ri dae
(i DT OBy P or F1 (i )¢ 7450 28, 1 168k A6 B, 15D,

oot B 5&%?@'% 9%6?thﬁ%§'zt saniplatseslod emabimonimely sl @,

cel ’eration prophyl’actic metho

conpriBes @AM €160, G0 dHa): fatd- e i (AobbP8s0a29 (@
tre a I

LT eRLBEY 43?’74(3{(’)&“2}1 Al }—z"zp‘f 1Eunt ‘43? Jd.?i'zg %@”1‘41% @, 1=22),
accABLISE ([@hE=2p4) $8ht4-1 TWSNH) Bri4plp®88. Mé CFAB) expected for

al | evi at | o] ¢ ing or ' t

vir §Pﬁ$l%?#\g§% f@ﬁﬁﬁ&%&@dl ¢ ‘g%?%@?ge Igr opa@ “5’&?186 5%8 1642,
t r e@soTe 20203301 iinQ1040, 94977 esent i nvention, it is
preferred that the antiviral or antiproliferative
conpound utilized should be lowin toxicity and

pr eiﬂﬁﬁﬁPie&SanEIthﬂéf-k-‘l?lﬁ&OIcﬁ% -pRhiy@edymeéthyljcgclobutyluracil
particularly preferred in this aspect of the present

i nvention that the conpound that is used should be

maxi mal |y effective against the irus or condition and
shoul d exhibit a m ni mum of toxi'€i to the patient.

In the case of Retroviridae (i cl ing HV),
Hepadnavi ri dae (i ncl udi ngB ,|@gﬁéor Fl avi viri dae

(i ncl udi ng BVDV and HCV) i nf ns or conditions

related to abnormal cellul ar l'iferation, conpounds
according to the present invengion, which may be used

to treat these di sease states, may be adm nistered

wi thin the sane dosage range for therapeutic treatnent

(i . ¢90320pOWA 2 25 &Um@e@@amk withtterabuytaamanumoraeil falo8s g, 3

one to four tijnes da r an, oral dosa
sy e ey DUBR7 el by A0 Eeh aigp B B e JER g Sgiuton.

Ret fACﬂéU | Bge( | Rl ugli n@mHl V) , DNepadbRrYibs | dde cis-2- ﬂuoro trans-3-

(including H and/ or Fl avi vi ri dae (i C|Ud|§%€

and (‘PWlOXW%WH%ﬂOWﬂ%‘?%ﬂaﬁ Orfsereb 1B 8 &

cel | i Neiltd 368tdn wad hértad f0NZH hours at
thecg% (?ﬁg&%é?§%€P1?%gg%%lncludlng Fﬁ e e

Hepei@ﬂé?v ithen dtimed QveTTight phmiHBY R FAIS AFPQR Yl wpg@dded, after

(in h hed

Syt SV 5 S D08 v s

manivWigst thredinhesiand (bhn(ﬂ mml Ty ereavighae0pBaied v MgSO, and
OerOH,FIi(IZ{S g}%orgt{]oel [2yB { Bltod&cql #ﬁlcﬁ%g Eﬁtuﬁﬁgc? silica gel flash

der i"VatTVE ereo can a _
oth &&no&&tdgV@hMefanaIBOAb-a& 1 thoHexete: iBIQACT1:ite give the desired N1-

dosicrudos et L 8 R T bR HbMah BRLEIE b€ v
ant :(gomghggmgl?ﬂ%zi) QStZ@gﬁI Ha)s 2. 26-{2hl|9k(m‘, 0H3,,3.5r-3.64 ey 1H), 3.63-3.66
i S e 180 43 (o dE et 15porS I R B % (BF s d- 80,

accogi o 74t @e=y. @81er)t 706y eet(mgmﬂ); a0.0bgs,adyyi MGNRReECDCL,
In CoO i nation or alternation

ot OMEL: B2 HB= HrD: 1-EUor~ ST AT LI 23 434 7352,

or igyerhiefome HNidadsaeesy, 958 aNtinbas! BRia! 14989)150.90, 163.53.
|nclud|ng ot Fier “conmpounds of the
MS (FAB): expected for Ci6H17FN203 (M+L1) 311.32. Found 311.2. IR (neat) Vimax
2924, 2853, 1690, 1461, 1382, 1276, 1071, 713.
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present invention. Certain conpounds according to the

present invention nay be effective for enhancing the
whi@boei28nl activity of certain agents accor di PQI/US20051@44709

present invention by reducing the netabolism

catabolismor inactivation of other conpounds and as

such, are co-adm nistered for this intended effect.

Control |l ed Rel ease Formul ati ons [00263] The field of

bi odegr adabl e pol yners has devel oped rapidly since the

synthesi s and bi odegradability of polylactic acid was

reported by Kul karni et al., in 1966 ("Polylactic acid

for surgical inplants,” Arch. Surg., 93:839). Exanples

of other polynmers which have been reported as usef

as Examgile 3&- haBis-(3abenzypxyraethylcd-fluerowgyslobutyReyHr e&rlmldme-z

pol dri des, polyesters such as polyglycolides and

poféﬁgg ide-coglycolides, pol yam no aci ds such as

pol yl ysi ne, polyners and c@pol yners of pol yethyl ene

oxi de, acrylic term nated yethyl ene oxide,

pol yam des, polyuret nesl yort hoes®@r s,

pol yacrylonitriles, thnﬁ nes. See, for

exanpl e, U S. Patent hb , 891,22B8vand 4, 906, 474 to

Langer (pol yanhydrides), 767 628 ko0 Hutchlnson

(pol yl acti de, polylactldé:co gl ycol i de acid), and

4, SpigsB0 o NMRCDRl;, abo NE®): ¥l B3l e, (mpaljgb y2-alode, 2H),

d | = 63
e it oAt B 0 BEOE 17.
bi odegradakk e fydsegels @s i, %%1965 7?70(&1& aﬂ?lm 5780 €3d], BITSI=8.0,

and co&t?ol?ed reFease carriers drogel s

pol V.6k(7i 166t Sdd, 131.d58&Pi %@eEZ%ﬂépéWe}(g{)cmﬁJ% @3013, 75 MHz):
hyd@ﬂ%s 19%200d )Q(t ens)f 25‘%8'2694 %Oﬂﬁm agtody. g7 r@g@mezw §), 37.55-

goneric: é ons, ich are’end ca
Noneme! &, 6+19%)j glosfeﬂsm:@paw)e 569798/ B%@bﬂr%g& eh2arf4-62, 7325,
cro / b
o 0535 KL 0Bl o6, PR TRIR1%, ey ofenaly. 150
f or 198 €5,a9368N128076 €38. @%l%e(dagﬁﬂ%) ﬂwlldrlggsmelﬁis\pér §74.57.

and _ti treat 6 IF &S

o b4 B B ey A TAC Y PRS0 . 0o v
exanpe& 2857, 038, i 6use tugel Imi RI7THEOUTION6Y. aci d has been
crosslinked and used as a degr adabl e swel li ng pol yner

for biomedical applications (U S. Patent 4,957,744 to
Del igga¥pld 87 N3 Butyl-IFRA2-thidwsLace modi fication of
polymeric biomaterials for reduced thronbogenicity,"
Pol henzxlexpnethg¢yclopptylluraefl 731. 735]). [00265] Many
di spersion systens are currently in use as, or being

expl ored for use as, carriers ofosubstances,

particularly biologically actisflngpounds. Di spersion
|

systens used for pharmaceuti cal ucosnetic

formul ati ons can be categgppze ei t her suspensi ons

or enul sions. Suspensions ar €] de¥'i n®d as solid

particles ranging in size fro few manoneters up to

hundreds of mcrons, dispersedin a liquid nedium

usi ng suspendi ng ents. Solid particles inc]uyd

m crifeyaer ds a Wﬁﬂx%&?&wﬁl téﬁabuﬁ’rlﬁimﬁ%‘ﬁ%bﬁ@éﬂééi .36 g, 0.74 mmol)

Emul 21, ! %g?b@/[l‘dffn'l,n@% Ao LRRELTHR Ebs%ﬁ?é a ‘H@@c §ell€hk“s§ﬂut16h After

anotfiéf zed an Interfacia

errulﬁmﬁngr sfosuch asmmurf act DMVE arsdlutippi d§f Eﬁﬁ’r%ﬂ%?ﬁo -trans-3-
(benzyloxymethyl)cyclobutyl-mesylate (0.07 g, 0.24 mmol) was added. The solution
was heated for 24 hours at 120°C, then stirred overnight at ambient temperature.

AcOH 0.05 mL was added, stirred for 10 min, then DMF was removed and EtOAc
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formul ations include water in oil and oil in water

emul sions, nultiple enmulsions, mcroenulsions,
wor@eo6a2epl ets, and | i posones. M crodropl et s aPET/US2005/044709

uni | amel | ar phosphol i pid vesicles that consist of a

spherical lipid layer with an oil phase inside, as

defined in U S. Patent Nos. 4,622,219 and 4, 725, 442

i ssued to Haynes. Liposones are phospholipid vesicles

prepared by m xi ng water-insoluble polar lipids with

an aqueous sol uti on. The unfavorabl.e entropy causg[q1 J
m xwargaddad Wlmsl@ wiap Masher itk HeD thyee {aee Ang PURRLYHE rganic

Q%I%Q(e &Esdﬁﬁ Eél ¥nPfo1FeaNERPbatién £ve Slﬁéjcr[i@%&lb@ Swhich

ospho entrapped aqueous solutio
[00@&6i>urtﬁes bypaﬂlemgell\ﬂasthhmt%@lwdfl%ﬁﬁ EéQACaT?‘ 1 to Hexane:

di S]gta ORE3 ? et Od f for mtﬁw an J.aplant |1n[tﬁz|n§-§ fﬁﬁéro cis-3-

di s V|ng a nonreac ve wat er insol ubl e

-t heqbﬂmﬂcﬂ@mleﬂlybcycmtyl]umm&le oedAPal. No- @ledaifmns'z -fluoro-cis-3-
| ybl | acil.
o iRy RR S UG 38 et sR AL bty 8 uacil

to produce a solid inplant. The polyner solution can
| aced .in _the bod rin The inplant can

assﬁﬁ%"‘f“ﬁé 8sRdjuorgrl- tlt’f S'?Eﬁ'¥5?1ﬁ%%ng cavity. In an

al tg{eﬂﬁlbma@pguml]uﬁahﬂ inplant is fornmed from

reactive, liquid oligoneric polymers which contain no

sol vent and which cure in place to formsolids,

usually with the addition of a ring catal yst.

[00267] A nunber of patents dis ggg drug delivery

systens that can be used to admi nijster the cycl obutyl

nucl eosi de or nucl eoti de BROYL he~ypf&sent invention or

ot her defined prodrug thereof . S. Patent No.

5,749, 847 di scl oses a net hod the delivery of

nucl eotides into organisns by el ectrophorati on.

o e o D LR RS G pRASS- @ﬁg%&%&! é@wg 035

ﬁxs@@%@lISMFQSlﬁE veas chdliedverdgr sx)gsm em {umthqr Hiesk with cis-2-

control?ed rel ease, of b ctive fact t

o, Toorgrngss GreglogsueiiGpRRY BB yt0 & 033D insice
M CIYRPAME CingSwfaddNmb itk aes siddd &pﬂhe bteﬁlohsl ﬂatﬁp b igxture was
mul ti'bl ock co oI&@ mers. U S. Pat ent

di s ellewedstoshegifoj 1287 fay24tha nd Wntth%scem% PVBF Feé‘b""F% gl thg crude

of BLOALE e uﬁﬁ%@ $ -sitlda el PREE Bﬁroﬁl@togﬁp@@ﬂ@&ﬂe EtOAc=3:1 to
di scl oses 1onically cross-Iinked polyneric

m crizsapss ulBOACT DRG] 8V, eyt depiredy 5- %uoy% [ yas-3-fJuoro-cis-3-
And | -
f Ber ?@&gﬁ&ﬁ&i@&‘l@t yr&ﬁl (0%9}2 5HRERED. ZqOH&iaﬁé mdAc 1:1) and

rel on t i nci udés an i nt er nal .

whi dqﬂmnaar[rmeszﬂneomii v(éew@gymﬁii%l)ﬂ‘é’ﬁlobu%ﬂ“fﬁ‘flbél?r%Q‘& 2.8%)
in ad tuofelta- -9 4
ext &P aI glsgg'vﬁnzgﬁgﬁlqgtﬁgejsgé&g %g?l?}ﬁfgvt\}ﬁ |0 chr gglngltdéne 24
di ssdadmt(sanng, So%e st NMit(CD(Els 500FMH@)'115 ll%isl 8@@31@1)1%@5-2 48

a C Rt PRI o WAdED P A ot G Eré R

wat 3,069 ulidl 14, 616, WH),CTB07.pageagENal Ci Nl\/ﬂ?of(}ﬁ,@la,l 190 MHZ) 8

situ, US P 41 -t

Phar i 1% i 229 gﬁ 366595 o =00, TS g4 (@ 1=23.5), 6800,

conty3d3l g4, éb@blaaf(@ HQ.‘ITW ats., musw(lS(d Ped2eo)t 12N087 138 21, 128.67,

5, 508, 040 di scl oses a [tiparticul ate sal i

el | 8%, $yTerted.t) -5 Phicertones) 49dip1 Fog°essTa ). ms
(FAB): expected for CisH16F2N203 (M+Li)" 329.31. Found 329.1. IR (neat) Vmax
3072, 2959, 2925, 2854, 1701, 1655, 1452, 1379, 1274, 1071, 893, 763, 715.
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di scl oses a pulsatile particle based drug delivery
system U.S. Patent No. 5,458,888 describes a
wa@eob06d2Bed rel ease tabl et formul ati on whi ch CcBOT/D82005/044709

made using a blend having an internal drug containing
phase and an external phase which conprises a

pol yet hyl ene gl ycol pol yner which has a wei ght average
nol ecul ar wei ght of from 3,000 to 10,000. U.S. Patent
No. 5,419,917 discloses nethods for the nodification
of the rate of release of a drug forma hydrogel which
i s Baemplet? +hBlugred-dran-Arerecds-¥re anount of a

har, ' i oni zabl e conpound that is
P (@%%ylﬁahw%@go%ﬁ RPAG mp

capa pro g substantial l y zero-order

rel ease rate of drug fromthe %el. U S. Patent

No. 5, 458, 888 di scl oses asggquZI d rel ease tabl et

formul ation. [00269] U.S. "Pa ent'No® 5, 641, 745 to El an

Cor poration, pic discloses a'optrolled rel ease

phar maceuti cal fornulation whi¢h conprises the active

drug in a biodegradable ponneF to form m crospheres

or rje0B2gdpheéHeNMRT (@DO; 06y MERLS &.1d6d.30ém, 1H), A2 284 ym, 1H),

T T B e T L e

5, 618534.5%.4)06.58-a100 Gl P@.®] 7.017 B (mdsIE): 0 20O 18d, J=4.8). “C NMR

ey dof SiPORRe ST ruPade T8 a0 B oBRE et st 5190

assoebat 7O, W 3, E6EIERINICI-2E8) 1220481 22 S0d] j=3R}V87.82, 127.95,
menbr ane surrounding the core and co tainigg %gﬁ?j%& FAB):
pr op@8 67 oh2%84. ol 3814y Hae sl #e (¢ loT@égptléﬂ’JP , 158.12.7 MS (FABY:
fi I ngf0ndi 08¢, MAFR,0, (EIRL D By Hohed 3 ol ymer and a

m nor proportion of a pharmaceutically acceptable
filmformng water sol uble synthetic polyner. U S

Pat L R4 e fels 11 ( ol hked rel ease
for %agpﬁ%ﬁébgge%gﬁéﬁ ﬁ@gggﬁ’éﬁf gﬁﬁgﬂg’%grt icles. U S
Pat ghtndpxymed3heBldutylsutasdes a control | ed absorption
formul ation for once a day adm nistration. U S. Patent
Nos. 5,580,580 and5, 540,938 are directed to

formul ations and their use in th§ treatnent of
neurol ogi cal diseases. U.S. NBo. 5,533,995 is
directed to a passive tra evice with
controlled drug delivery. U No. 5, 505, 962
descri bes a controlled rel eas armaceutica

formul ation. Synthetic Protocoll [00270] The conpounds
of the present invention can bé:synthesized by any
nmeans known in the art, including a variety of [2+2]

and + roach ta,0 in cl I Lvat hWes

of t g‘”@ es ﬁ? S?aﬁﬁfgﬁﬁb‘? Shth ﬁg%ﬁﬁ?%ﬁé;&%&néglﬁl Il%%#]a\égvi (P]Y)? > 0.14
be uRgel)Ihsdgdiyrthfoustcheme deilavhs ddded.i EhenddBY I§@02 mL, 0.13 mmol)
follow n onlimtin xanpl es. | es ner

ot B AE07 25170 A SRR SOl A DB S PTG PR, ghigiobenszene
I 00MRRITAUI-BudBGrane B bR glok dRah)chE16butPin&§hitd3s mg, 0.12
or 75 MHz Ceneral_ Electric Qe-300 _Spec rggg%e or qn

400 wreDgnd thygeagtion WA“@E@W‘?%@@’% F cgpime to room

150 Meﬂamg‘,/ fhe mixture was washed with citric acid once, H,O once and brine once.

The organic phase was dried over MgSO4 and solvent evaporation gave the crude

product that was purified by silica gel flash chromatography (Hexane: EtOAc=3:1) to
give the desired Nl-coupled product (224 mg, 44.7%, Rf=0.26 (Hexane:
BtOAc=3:1)) and O2-coupled byproduct (3.2 mg, 6.4%, Rf=0.32 (Hexane:
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Spectroneter. 3 1P NWVR spectra were recorded on 162
MHz | NOVA Spectroneter. The spectra obtai ned were
w0 edoenen?8ed to the residual solvent peak. TheyP@EUS2005/044709
recorded in deuterated chloroform nethyl al cohol
deuteri um oxi de or nethyl sulfoxide. Chemical shifts
are given in ppmdownfield frominternal
tetramet hyl sil ane as reference. Deuterium exchange,
decoupl i ng experinments or 2DCOSY were perfor med in
order to confirm proton a33|2§nrrents

mul EIQAGBi D). eR @edd) yepi B4t d> by §71@si%éb L6, 1¢p5, 1380, 1265,

(do kd6 oubl et of doublets), t (triplet), q
(quglldél)}rgﬁp%et7 7ggrél(broad) m(multiplet). Al J-val ues

are in Hz. FAB mass spectra were recorded in the

ggﬁf&&ﬁf&(}':% Blny fS glaot i- Z@ans({ﬁﬁﬁ%)-clé -n node on a

Mass s orret e matrix was
3-ni(ltydn&nmlnnyﬂhylat3¢mbmtyl](w or a mxture (50:50, v/v)
of glycerol and thioglycerol (GI). Specific rotations
were neasured on a Perkin-El mer 241 spectropol ari et er
(path length 1 cnm) and are givefy in units of 10 1 deg
cn2 g 1 . Elenental anal ysesF nBEr formed by
Atlantic Mcrolab Inc. ( ro m Anal yses
i ndi cated by the synbols o heNel nts or functions
were within 0.4% of theoreti val ues. Thin | ayer
chromat ogr aphy was perforned oh Wat man PK5F silica
gel plates, visualization of pFroducts bei ng
accqoqsok héa b yhreb/nedis Gadke math, NS gtengrat-fluprd- dﬂ[dr@w%ﬂwo ~cis-3-

S AENIOIBLE Y 5 B P L e v

( Fl 28694, un3diSatgdn) toadivead tr@lstmaﬁbw (solptlens sBBe. (10eMtin ﬂngxane 0.4 mL,
poi Nt s

o S 1 o DS SR AbEA 8 80 1 e

UNCQEdcB6t BxturtN®ad dooddashr ﬂ)binofén@)ﬂﬁﬁird’ andl\lﬁ'éﬁed edtr 2l ad; MeOH.

on an Wvi kon 931 K(]\ITR(]\I) spect rophot er in )
et haddbr s@zra]agp & 4 the solvent I%vas evaporate t{le crude mixture was

tr a%ﬁm@ct&cﬁ% AT ng/éimﬂa!aul &Mﬁdt&é@m@nm}xmoaﬁad)ﬂ—so 1 to CHCl:

ras- 3-( enzg) oxynet hyl()lcycl obut anol|
t

pre
ac c d\i@@lﬂglq B lme, the Erdeberrytadon @rc@pctpéég,g éng, é@%, éQtf =0.L, Hexane:

g{ gb g c, PTI 1998, 2827. [00274] A solution of
DIA ? .1 gc 10.6 mmol) in anhydrous THF (10 ni) was
added dropwi se to a m xture of

raa e s (O 85 g, 4.4
yli u%,%!éhﬁ%ﬁg?ﬂgﬁ?*iﬁ%%%%?g@?ﬂ?ﬁ@ 6.6 nmmol ), and
t r i Qhediokybedpyibicydol@ylpurgeil 11. 07 mml) in THF (35 )
at O0OC. The m xture was aged for 72 h at anbi ent
tenperature and then concentrated by rotary
evaporator. The resulting gum purified by
chr omat ogr aphy over silica gel ,a gradient from
10%to 25% Et OAc i n hexane F ac/Jﬁgns wi th product
still contained DI AD and ﬂ urities. Isolated
3-benzoyl -5-fluoro-1-[cis-3- (YEepzyl oxynet hyl) cycl obuty
I Juracil (1.5g) as inpure mxtlre and used in next

step without further purificatfon. [00275] A solution
of 3003277 0ylh-2%50f h Glask bha[r@ds;vlﬂl- argon and a condenser, 10% Pd/C (1.33 g,

(T00 LY R Ple bibtecni ¢ o i3bR1 G P AR e hangRores-

SSSI r@bénz@l&yﬁ&ﬁﬂ)d‘y@lob@tyﬂ—u?dcﬂmeg]tl 0E RipRsin and Qmmomum formate
ol vent
(0.34 g, 5 39 mmol) dissolved in dry MeOH was added to it under argon at room

temperature. An empty balloon was then put on the top of the condenser. After

86



removed under vacuum and the resulting residue was

purified by chromat ography over silica gel with a
w@e@dioea?s1 from 50% t o 60% et hyl acetate in hexBEES1005/044709

gi ve 5-

fluoro-1-[cis-3-(benzyl oxynet hyl)cycl obutyl]uracil

(250 ng, 25% for two steps) as a white solid. 1H NMR

(CDA 3, 400 MHz): d 2.19 (m 2H), 2.36 (s, IH), 2.50

(m 2H) 3.47 (d, J= 3.84 Hz, 2H), 456(s 2H) 494

(m ’733§11T5H) 764(d J=

(br é@tamglg forp4 quiR Y Was ﬁb@em9ug}1 celﬂe azdi ﬂ@folvent was

31. Poh

128%%%’0%%2(%&98%; %@ge gzgs 9\%&%@@%}3 f%?ﬁas%&;hro]&?a?o y (CHxCly:

157 M@)Hfmgza]gwﬁ\ 3896 meg (jﬂ.%;)fRf—O 54 (Hexane EtOAc=1:3)) of N3-benzyl-

5-fl

(250 Thatti-p gl (RAREURATR bGP 1 W Bl o4
( 50 (HeganangtOMertBY) ofi &l tars2-fragroiciy-JethydrosyInfef @) pyclobnipd|uracil.
pl aced under 45 PSI of hydrogen on a Parr Apparatus

for 2 h. The m xture was filtered through a pad of

Cel iRxanmide43 hmmﬁamom@s[msnammm-aet hanol (3 x

20 Combi filt re concentrated under

vacgb%ﬂz ]r?&y’Bﬁ'E‘P' F’é’g"w “rﬁﬁﬁet col um of silica gel

wth 4% MeOH in CH2A 2 to give 5-fluoro-1I-

[ cis-3-(hydroxynet hyl ) cycl obutyl Jysacil (159 ng, 94%)

as a white solid. [00277] A solutijpn pf

5-fluoro-I-[cis-3-(hydroxynet RyB 6§jrobutyl]uraci

(139 ng, 0.65 mmmol) and h rolidine (530 ng,

6.2 muol) in anhydrous CH3 S treated dropwi se with

chlorotrinethylsilane (211 1.9 mol ). The m xture

was aged for Ih at anbient teuperature, cooled to OOC

and treated dropwi se over 5 min. with trifluoroacetic

anhydri de (680 ng 3.2 mol). After 40 mn. at QC

4-nip b(‘iﬁfﬁge“gﬂ ?dtob@vlﬁ%eamz?st@ QH&ai‘Q’Q bﬁelH) 2.4 (m, 1H),
for Xt u

m xture n addition
was 3p’i§1u€nad1H)nﬁé3 et itht3e7dr @oﬂﬁ)ﬂ th38i (@a2bonb8es Q%I(Tdt J-oﬁ4 8, 6.4,

(20 34) e e )
Contiiied 18 ’élaglut{ff%c’:wg & ?&’éﬂ“ﬁ%&“‘ ey o @ 3= 1.6,
sul fiae lkmmmﬁncanmmm eile sram TR, da2d)yas01-35.21 (d, J=20),

(2 2ot Ssith RLAT 2% 7Eebed o316 240 BRHES R e, 1,

vessﬁﬁ 70T|IIB7 78, XI20196, WESS66CA00.82] 133.MAIB4ciat (df &+a3gr EA8Se 145.61-

g R R e LU T S

gklletj4HﬂFz@ia@Q(m+m*t mg% Nfdﬁﬁa-l443/§m)13t chqneag Vinax 2957, 2859, 1694,
uor o- 0 net u

(oo 16 Ty T TS banio SHPE B v S0y bR B3 AR 777, 738,
mat ggggal (50 ng). 1H NVR (DVBO-d6, 400 I\/Hz) d 1.89

(m 2H), 2.09 (m IH, 2.24 (m 2H), 3.39 (d, J=5.1

Hz, 2H), 4.56(broad s, IH, O—|) 4.64 (m IH), 7.36

b ; 7 (d,
= 7ol iy g bR BN A bbbl CaS o'
( I\/HLI."D9312922CIIQN (8884l ?%mnm) W@G@?@! tommp@ 0pN3-PMB-5-fluoro-1-
E ngirgﬁ '%' Sofouc?.%(x K@&@Mﬁ:&?ﬁﬂ@%&ﬁ?}l]uﬂ&lp?(Pfd”kat &45 mmol) in
5- f | CECGN I54[mLsanc$H(2®ylo& mkyr‘@thydcﬁoymlmtwas]aﬂw@btmr at room

( 23 tgﬁaerﬁug t@geo 2% 8{3\%6 sQ V\eﬂtﬁth E%gé‘geﬁ%t rot\éva)s(evgé,')q(r) tor a d?he crude

The Watktidl veas \wpslied @R dhd licalf] Biretly @ giva i ctehlea'd i—ﬂﬁc&b-&G{trans—Z-
Wit hﬂuoro—cz‘s-3—(benzyloxymethyl)cyclobutyl]-uracil 67.4 mg in 47% yield.
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water (0.1 nlL). The m xture was aged for 6h and then

concentrated under high vacuum The crude gum was
w@ocsrel by chromat ography on SP207 resin w t PICHUS2005/044709

gradi ent from 0-20% net hanol in water. Fractions were

anal yzed by HPLC (reverse phase) and appropriate

fractions were |yophilized to give 5-fluoro-I|-[cis-3~

(hydr oxymet hyl ) cycl obut yl ] cyt osi ne nono- phosphate (30

ng) as a gum and was used in next step mﬁthout further

purification. A suspension of 5-fluoro-I|-]

( hy &xampleASmyrFlagee-bibenst2- Byarewisé- (%WW@QM)&Y@O‘(WIUMCII

ng) in tert-butanol (InL) and water (1 nL) was heated

under a gentle reflux while a solution of DCC (91 ng,

0.44 mmol) in -butanol was addedjdropw se over a 1 h

period. After 8 h under refl xyT1 m xture was cool ed

tort and the resulting prﬁﬁlthat was filtered and

washed with water (3 x 20 e Piltrate was

extracted with ether (3 x 40 and then frozen and

| yophilized to give the phosphpnorpholidate

internmediate (65 ng) as pale yellow solid. A solution

of t[tmsso]hoslphoanr plsol Bt e flagk er e atS@ﬂ&cﬁ&-lf[ﬁ’)zns—Z-ﬂuoro-cis%-

anh rous tr nlun1 r ophosphat ;

ey tEBeh G Hhall Feet cbf MATLE3 mg, 0.02
a”b nEhdl) 6w, Qf(cf%@l%a@ adddaqmyi& 19 g‘it/élﬁ eIW%5 sARRInl @Cter reacting
dlrectl to a colum of DEAE phadex (1l mm x 220

and 1 Qe dhegobrntiatess cq-s@hepted H‘Gﬂt Heplute KiOdh pachthe ﬁ%product
0. 350 ﬂaﬁnﬁecﬂg%ﬂlﬁd gél@dsﬁmmafég?a?w QCH%I@t 19IeOElr=§§ ) @NSive the

wer e anal yze revers propri at

fr aé@ﬁlr@ﬁsolboemed%&ﬁédmar@o"{oy $o 46 zClrhMepéi—@pt l))ng?H NMR
9“3"(@9@13 SOEVRRPI AL %’1%‘% i anal (s( Fux 220939 HRORE), 4.23.4.24

vacuumto

]E lr i &, HV@ Sratdnt- @g‘f‘@l(mui@ APTOHISLtd. Ia54.6,6£6,5.H), 7.31-7.32 (d, =6.0,
g S N RTS8

( 020%1941)05@4%56 641(d1 J222.9)t 63.310188. SB-BN)6, (dZHZ%(Sm 122182:126.04 (d,

2m4?T%§T’] 34%)’%’-]1436?§d,( ﬂ=‘g4§)},—%4?_.§3, JISQ)(S(]; mmf@% g}f’pected for
ref éhﬂhﬁeﬂzmp(wﬁm)gs.ldi.- Emrﬁldz(7l51r?l)837}.lm lﬁnega R)ax 3BX3201 & 1708,
y 2, 2-di chl or ocycl obut anone
[ooégﬁﬁ( ?%]%Z&‘ﬂo?(@?cet yl chloride (108 m, 0.96 nol)
was added sIomAy to a stirred suspension of freshly
activated zinc- fper coupl e , allyl benzyl ether
( 50 Efpmple 405 424 1-TxizplerS- “awnls{tﬁ%éy%ﬂh%méft{-% m) and
dry (stefkhmeth§hBRobudALurdcn 1N @ 2L three-neck flask
under argon. The reactants were heated under gentle
reflux for 3d. The products were then filtered and the
resi due was washed with ether. conbined filtrate
and washi ngs were concentratedNun&er reduced pressure.
Li ght petrol eum et her was added ‘&nd the m xture was
stirred vigorously. The supe was decanted and
nore |ight petrol eum et her was|added. After Vi gor ous
stirring the supernatant agdin “Oecant ed and m xed
with the original supernatant he resulting solution
was washed with saturated Na 3 twce and brine
once. The organi c phase was drfed over MJSO4 and t he

sol YRAs1WaPOBY,2RUHEd 0108 VS véhs 4dBd to a solution of 1,2,4-triazole
(0.22 g, 3.19 mmol) in 5 mL dry CH3CN containing EtsN (0.45 mL, 3.23 mmol) at
0°C under argon. The mixture was stirred for 1 hr at room temperature and then the

solid was filtered and the filtrate was mixed together with 5-fluoro-1-[¢rans-2-fluoro-
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yel l ow oil which was used directly in the next step.
1H NVMR (CDO 3, 300MHz): d 3.10-3.25 (m 2H), 3.36-3.57

w@ 20064068281 3. 65-3. 75 (m I H), 3.83-3.88 (m | H) PCHUSH005/044709
(s, 2H), 7.27-7.40 (m 5H). Example 4 -
3- (Benzyl oxynet hyl ) cycl obut anone [ 00281] Zi nc dust (93
.59, 1.44nvl) was added to a solution of 3-
(benzyl oxymet hyl ) - 2, 2- di chl or ocycl obut anone (124qg,
0.48nol) in glacial acetic acid (800 m) at room
tenperature. The reactants were heated at 600C for
| hr cis3f dasetoppmetiyiayriebeyurasib(AR8 2.eQ-harmolhs Adfted eldtring at room
theteﬁﬁ)@{aﬁge ﬁfr@‘f“lllft e 50 £Ra ortcn!% Bnd b %ﬁfdg Grixell8yas pyrified
resi due was washé di et y er an e conbi nepd1
fi | by atlisa @l ﬂwélsﬁmrgdomp}e’ &Eiﬁa@ézntor EHe@:uMdoH=Redutegive the

pr e I L
dic g%% rof arqeﬁ s\ﬁudﬁ%ﬁg%g %jeq}ﬂ 301 ur IéItng% > 600
3 t M fiahd&\l\éﬂém Hlﬁ)r;é l:rlﬁ:e 38, @aﬁﬁ—l6(phm,s2éi)wa25—d:266dj J=6.0, 2H),

ove a S _ev t Y}
o | obroaa s RS e LT koMR, 8 BEP S & %9 18, 516
chr dHpOAGraaHy. IR—(emaWanaxEsemmﬁ 1854, 1681, NINES,(1C8X,1738, 705.
400MHz): d 2.70 (m IH), 2.84-2.92 (m 2H), 3.08-3.18
(m 2H), 3.59 (d, J= 6.4, 2H), 4.56 (s, 2H), 7.28-7.38
( M Ekddhple 43 C4Msdﬂ%§’lﬁlox§zmh~l [@ards32-8Rordbis 35,
73.11, 73.4% 2l 88, 127.99, 128.68, 138.26, 207.22.
ptaxymethycyclobutyl] uracil
(3- (Benzyl oxynet hyl ) cycl obut -1 -enyl oxy)-trinmethyl-sila
ne [00282] In a IL flask charge m 'Sth argon, dry THF
300m was added. This was cogl e 0 - 50C, then n-BuLi
(83m, 1.6Min hexane, 0.132 s added. After
mxing 5 mn, dii sopropyIR\rB nel 1,’3& 0.132nol ) was
added drop by drop. After Sty rri or 10 mn, this
solution was cooled to -78 (;k?ihen a THF sol ution of
3- (benzyl oxymet hyl ) - cycl obut anone (2Cg, O Il nol) was
added drop by drop at -78 OC. fAfter addition, replace
the dry ice-acetone bath with ice-water bath. After

stigri Q0C for 30min, 16 0 1
ad d@y”%op sé 2{ sﬂ?syse d" 1§h gy@u?rg t’fﬁns‘é‘ to-cis-3-
r oométe;m&ﬂ@l)uydbob‘u@ﬂ] Ui (0. 11Eh @0 higolpAMENIAP (wqergeo 82 mmol)

renmpy, n re due shed wiith dry pent

B CHRCSHa S s SrsHTe OB Y (s Hhion of BN
cr uge IﬁLO(ﬂSEImﬂM)t I'IQ&EHWJS%EB@ fo (P anfl ’I‘P@Glg@ 18 ilﬂ]i NW mmol) was
(CDhA 3, 600MHz): d 0.23 (s, 9H), 2.20

d
1. 2addpc}_|)drop2by6gropm Tl]lsHyvas 2llgmed dwargl-ug_go ;ponuteglpeqapgre and left
3. m%ln(lﬁﬁzfé){ he, a%tzeﬂ’&hi@mlﬂe'fﬁe soﬂVeﬁt‘lw;(sStemg\’é)i'to %IVQ the (:ﬁlaie product:
000, '32.70° 38,18, 75,26, 75. 41 93 69 Soa 27

127

L2031, S 3 Sk DS AT e o
sooﬁahetoxmhm-tm@um}umcﬂ (193)

(3- (benzyl oxynet hyl ) cycl obut - | - enyl oxy) -
trinmethyl-silane (14g, 0.05nvl) inside, dry CH3CN
250m was added under argon. Aff£éPS10 min,
SELECFLUOR(tm (22g, O. O6nDI§ added by portions.
This was left stirring for 12h er which tinme the

reacti on was quenched by Pa‘@dj ngN rat ed

F
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NHACI . The product was extracted with CH2A 2 three
times. The conbi ned organi ¢ phase was dried over MySO4

war@oetbrssol vents were evaporated to give an oPCTUS2005/044709

product, which includes two diastereoners in 3 to 1

rati o. Crude 2-fl uoro- 3-

(benzyl oxynet hyl ) cycl obut anone: 1H NVR (CDC 3,

400MHz): d 2.60-2.94, 3.05- 3.20, 3.59-3.60,

3.70-3.73, 3.80-3.83, 4. 50 4. 60 5.39 (d, J=17.2),

5.52 (d, J= 6.4), 5.42-5 .:8,2.8 .
5. 5608337 It d,2 J=29 pmlp 4 as 4%%‘18”!:]1'35’8’(’6'2§1“°f°‘c’s'3‘
(beng g@ﬁ él%msq Qs @zﬂp 8 glfd zllsil\ﬁn()mcﬁ dry CH;CN 6 mL
6OO%I—§(LM Ey 1 @3 ?O@g(m% }—% d
3 60ag ard,ded pder Er%& pr@wqu;y thqa h((fh?f Wﬂ 0.08 mk, 0y mnjel) an

o stir $or 1Q. after which time the
S SEcHy ?rﬁ ﬁ%wﬁh‘%é& Sdlv‘FeaS]ﬁClB%egt 15 0|\/Hz)ﬁh% 31. 45
(d salvend §a6lemodl ©Fivedhe q:rudejpzocht)ct 67.38, 73.72, 94.42
(d, J= 241.4), 127.84, 127.99, 128.66, 137.97, 200. 80.
Exanple 7 - 2-Fluoro-3-(benzyl oxynet hyl ) cycl obut anol
[ 00E8dihplerd9a 4ﬁ[lla.s41-’ﬁmimle-5t:ﬂum -1-[trans-2-fluoro-cis-3-

2-fl uor cyclobutanone (7.96q,
SSnW“TﬁPWé%Eﬂ%’F\;% ﬂ\%m was added under argon.
Then cool this solution to - 780C, L-selectride (46m,
1.0 Min THF, 46mmol) was added op by drop and this
\msaHmmdtOWﬂmuptorwmqe erature, after

whi ch the reacti on was quenched Nmth sat urat ed NaHCGCS.
Then cool the mxture to QCFRa thCE drop by drop,
foll owed by the addition of H2(Q) arfid Et QAc. The organic
phase was separated, washe i © twice and brine
once, dried over MgSO4 and sdl t evaporation gave

t he crude product, which was ified by colum

chr omat ogr aphy (Hexane: EtQAc=8:1) to give two

ai a?@?%o%u ¢ Cyai:_&:i/;st? ol SSI n lonM?;;S f%ug‘ioo 1= %@57?@, Huoro-cis-3-
| H) , &zﬁ&xﬁﬁ@thﬁl)djfclo&tﬁ}hrz(cblr ([HHISSQ DH , m&o®5in( i mLHpyridine, 4-

3H)4 %h]@rophergfbl@@sp(lioao (glﬁhlmg(g)t @41§)mL 7dné%mg\!zog})swa(s rﬁ%d%f}% t 0°C and the
13C MR GRCBred EQ0Mu) at 08C 2 T0 28is fxturk=wakQd6dd, 1,20-t82ole (0.15

d, J= 20.5), 67.67 , J= 18.9
(73 292.13 glm)&l) :(rgl thig mn(gtglg VRS, stlg%l?e?t-ﬁ‘%g ﬁfﬁ 34 %17 T}ffgl%g?) was cooled
13814 oonRripe e aRIRe 65166ht Ak rdehAell 5 FORhi§ Mslduy, EtOAc and Ha0
217.2. Found 217. Fl uoro isonmer: 1H NMR (CDC 3
400 Wrézg addgd andgthe (organ]c m}uasez;vag @epa@t«ghan@rﬂxe arjupous Phesg v‘(aa extracted

]v?gb blc_(%r%%é &5 %Ees %o&ﬁhed B'Dgamg Mséw@@ afiea g&éﬂ)Mg@Oﬂ-Qﬂd the

7 27sol?veﬁ$wz(srqva153|fbted @@bypps% "Ele-crude reactlon mlxture was purified by silica
a-Flu Y, | u

[ OOZ%?E%I 5%[&% (?%;z:mé tﬁy&é—qbl [y e RS YE®e=1: 3) to give the
a f Ipmeerpro&ia@em 2y(1 8%y mEH NMB/ (GRCbHIN0AMEER): §11. 388G (m, 1H), 2.54-

soI [%1&085“ L}ﬁ’efiﬁ 35 ﬁnqﬁﬁ 3?;‘??% (‘?‘e?ﬁy 4ls3. @égﬂ%@;—ﬁ l8AL5.27 (m,

addeetst 9, 6.5e21Rp g\3e-7540 (i, i50T), 7.93-7 94 (BGi60, THYA22 i L;HI,(S23 (s,
C, MsC (0.86m , 1l nmmol)was added drop by drop and

t hi slilas | eft stirring wwth the tenperature going up

to RT gradual ly. After 3hr, quench the reaction by

adding H2Oto it. Then the aorgani¢c pha wa .
sepakxaneple So\,agﬂ@@sva -FRo¥-isrd- (gﬁqgé(logﬁgleﬁlrypg@?obutyl]adenme
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over MgSO . Sol vent evaporation gave the crude product
whi ch was used in the next step w thout further

w@ocsxat i on. 1H NVR (CDC 3, 600VHz): d 2. 15 par/ubidp5/044709

2.32(m IH), 3.00 (m IH, 3.07 (s, 3H), 3.44-3.47 (m
IH), 3.58-3.60 (m IH), 4.53 (m 2H), 4.93-5.02 (td,
J=54, 4.8, IH, 5.16 (m IH), 7.27-7.40 (m 5H).
Example 9 - ~-PMB-S-fluoro-1-1 a-fluoro-S-

enzyl oxymet hy~cycl obutyl] uracil [00286] In a 100 m
three-neck flask with N3-PMB prote d 5-fluoro-Uacil
(2.3476g, 9.4mmol ), dry K2CO8 (1.2 g, 9.4muol),

18-crown-6 (2.479g, 9.4mmol) a >N

a- f | uor o- 3- (benzyl oxynet fByb).cy utyl - nesyl at e
(2.2537g, 7.8mmol) inside, d MO nl was added
under argon. After addition, e mxture was heated to

1200C, after which tine nost e¢f the DVF was renoved
and the residue was di ssolved in EtOAc, which was
washed with H20O twi ce and brine once. The organic

phaq@03ass dn Iaed nglv &ﬁeeﬁﬁt@ﬂla%ﬂﬁﬂk\dﬁlﬁt@ 2. gppwhmwlb dry K,COs5
gav? r od des t

|
r egi %tlt?sgo%’cr‘e s T 01)4 k ’Criw? t&gsl ncg%ﬁr%’a‘ﬂ t Al &s-2-fluoro-trans-3-

pur |(Saneyiok5ymembgémldbhfypﬁﬁ§ﬂaé ﬁmmf g blex anss)) Elfsi@é’@di? BNIF 7 mL
1H NNRﬁé(S%CI 3, 600MHz IH), 2. ( 0@

2. 483 H)n erargeq. ( ef] q.c}fhtlog, 1@5 nPﬁﬁlArq ‘FLBS hegteﬁgo @30°C for 24 hr,
SH)5 iz_lbftér WK ﬂi’n?n Aidbt of 4 IOMEWas kddhoved aﬁg th@ tremdlle V@ls gunﬁed bg silica
( m gwashwmmqtaga@ys(%zckwe@i’d ONI\VRO(&'EDCF}@ N&mmlzi) product

g% i9 2 ( Gb 8% ‘R% 49) (5CH§é} 8191a©ﬁ=1d 1) %9% ?\)ﬁcsoéé}gé %?oéiuct (526 mg,
227)2 4‘V<.’eﬂ§f @710 (@ﬁ I MaOHam 3)3) H112MR863DC112,8301>9V1Hz) 5 2.06-2.18
128(1?1721{)13%3 86 (13 %H§ (% 8%(21432’%482 1|q)é éJn 425‘/5(81%{1), 5.22-

149. 157; 159 bypro
N3- |5|\4=B (81, Fret, cﬁ-@-l[Ht),r"éh%7 281} by, 9- %6 (s, H=I) 8.26 (s, 1H). *C NMR

( OB IR HYGeP gD S bt bR Rl S W

| H) J=23.04 68180, TRIp2, 88.8B9(.68 (HHY=228),7419.61, BH)26, 42584, 128.18,

1?’@%&8%(8%@ T 781872 1588y My G petind i L0

7 SH\/I(I-H) 28.36. 6FodnH|)3ZSEXGHIp| R @&at‘ R B309r 6b - 24172850, 1647,

o0sh8 T ol AT ks %é°f2%5ébé?r%80wn@q9> 649,

inside, dry anisole 20 mMl was added under argon to
give a light yellow solution. In another flask with
N3- PMB-5- fluoro-I-f a-fluoro-S-
enz yh syl DY gnd- ﬁg@, I .

i nsi de, dr; ani sg& gﬁ%&h%wv\ﬁ eg?géx, a tl)cacﬁidévﬁlﬁgha%eflﬁlg
Al Cl 3 solution was added to it slowy at room
tenperature by syringe punp. Afger Naddl tion finishes,

cool ed the m xture to QOC, dry< p—l\pvas added slowy

to give a colorless sol ubp atn Nnd. Then the

sol vents were renoved and t rooqﬁgt was purified by

col utm chr omat ogr aphy( CH2Ql 2: D:1). 1H NWR

(CD30OD, 400MHz): d 1.69 (m IH), 2.34 (m 2H), 3.70

(m 41 mgﬂ@dﬂ@] n7J

| 7 9586l Rl o, b ey ot . P eotay 310

expect ed
[ M BIp6-3359. @3 1%%32@, ;(mz lH), 4. 51-4 59 (m, 2H), 4.87-4.95 (m, 1H), 4.98-
5.15 (td, J=54, 6.8, 1H), 3.73-3.74 (d, J=4.0, 2H), 7.28-7.37 (m, 5H), 7.96 (s, 1H),
8.44 (s, 1H). "*C NMR (CDCls, 100 MHz): § 19.22-19.43 (d, J=21), 37.02-37.23 (4,

J=21), 55.15-55.37 (d, J=22), 67.21, 73.57, 90.22-92.44 (d, J=222), 111.60, 127.95,
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Exanpl e 11 5-Fluoro-I-[trans-a-fluoro-cis-3-

(hydr oxymet hyl j cycl obutyljcytosine [00290] In a flask
wowaok/0&281 uor o- | - f PCT/US2005/044709

a-fl uoro- S ~ydroxynet hy*cycl obutyl Juracil (0.2649g,

1. 14mmol ) inside, dry CH3CN 10m was added under

argon, followed by the addition of 1-nethylpyrrolidine

(1.14m, 10.9mmol) and chlorotrimethylsilane (0.43m,

3.4mmol ) at roomtenperature. After |hr, the reactants

were cooled to OOC and trlfluoroacetlc anh dri % 4 f
(o 34, 183.7hmiB7 58 Wel dé 828 Bidvids 0 bdfer l\ésrrﬁﬁBAﬁt%eFte or

”QVE%‘FNC@?%;%%%SS?B %1@%794 m?%&gﬂgﬁﬂ@328 3189 2867,

vvasl@%ISL o6gl 1555, 46472, 1164, 13‘“09, 1ﬁ§|3e13@6 149, ARG HP58i #P: t7ﬁ%» 737,
Z e was poured into saturated NaHCO 3 and the

res ing mxture was extracted with CH2C 2 four

ti mes. The conbi ned organic extracts were dried over

re?&gﬂggﬁézvgqgé%$§$‘%quélo %%Bﬁpsiﬁg&coﬁggﬁh?gfed

amoni a hydr oxi de (28-30% 2.5n1 was added. The

m xture was heated in a seal ed fI at 50-600C for
24hr. The resulting solutlon cbncentrated and the
resi due was co- evaporated Mﬁt soPUte et hanol . The
crude product was purifi &t chronatography
(CH2d 2: MeOH=IO 1). 1H N 6OON+E) d 1.65
(m IH, 2.35 (m 2H), 3.70 4.78 (m | H),
4.98-5.07 (td, J=54.6, 7.2, : .85 (d, J= 6.0,

IH). 13C NVR (CD3OD, 150MHz): d 21 13 (d, J= 22.8),
40.05 (d, J= 18.6), 57.64 (d, J= 22.8), 62.42, 91.09
(d, [@0332R2175), 2128286 (dyl J= s@skg) \mhr 831-[irgm-2fjuoro-cis-3-

195 SRSt Rbsh PR 6 B ARty i v
5- Flag@d0mded drgdn. - Ehid Wacaled. ts——38°C and BC13 (1.0 M in CH2C12 o 75 mL,
( ben27yl i @/}@P_écgd?ed ay %lbg t;%ﬁh%%lfqg,l aﬁg én?r ngl%‘] 1n%(?i%87 N) drop
IZH;)’%y(d%g) to"alwncgt l_tbﬂg rﬁafﬂéod ﬁ‘ﬁd,gtlfal ?\aﬁpéﬂﬁ‘tc thde-l);olv&tﬁ gI'l(emrlllde material
5. 12Na@ ﬁapnﬁq:cb by s;llcgggel;ﬂ% cbmmaéquaphy%%ﬂ?ﬂ %efgﬂ 1’0 I]to ig) to give

F ’g' 3251§e 2%:8@&% 8%‘ S%&gl&(@z%ﬂy@m Nﬁ@ﬁwRﬁ){EDﬂmu%zmmz 52.10 (m,
oun en cou C
52 FILaD: 552D, S48 (huib S0 Gog [0 5203 B (81 508, 6.4, 110, 825

B e

(m 3BYI09BL51 (m | H), 3. 59 (m IH, 4. 54 (m 2H) ,
4.99-5.07 (td, J= 51, 4.8, IH), 5.26-5.29 (m 3H),
7.26-7.37 (m 5H), 7.90 (d7 J= 3.0, IH. 13C NMR (CDO
3, 150N+t) d 24.57 (d, J= 10.4), 41.16 (d, J= 20.6),

69.5 6 87.73 (d, J= 226),
227 Bigmiglo 85 Bé‘%hi %ﬁ”“”%‘%éﬁ?ﬁg"ffo 77 (<(:| J= 20. 73,
142. @anmxyﬂ,et@mzyaomﬁmmnmd J= 12.5), 160.07.

Exanple 12 - 5-Fluoro-Il-[trans-
a-fl uoro-cis-3-(hydroxynet hyl)cycl obutyl]uraci
Cl

nO. N N)
F
[00338] In a 25 mL three-neck flask with 6-chloropurine (0.13 g, 0.84 mmol), dry

K,CO;(0.12 g, 0.84 mmol), 18-crown-6 (0.11 g, 0.42 mmol) and cis-2-fluoro-trans-3-
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tri phosphat e[ 00295] In a 25m flask with 5-fluoro-I-[
a-fluoro-3- (hydroxynethyl)cyclobutyl]uracil (29ng,
w@2008563281 ) i nsi de, PQO(Owe)3 0.6m was added uPdBDS2005/044709
argon to give a colorless solution. Then cool this to
O0C and add POC 3 (0.024m, 0.26nmol) drop by drop.
This was left stirring at QOC for 24hr. In another 5m
flask with (HNBu3) 2H2P207 (.0.237g, 0.5mmol) inside,
dry DMF I Ml was added under argon to g| ve a colorless

sol ution, after which Bu3N éo 29 | m‘rgl .was aggﬁ:d

sl o(]deyzyloaa‘ytreq:thﬂ)qwlpblﬁgl rflwla %12, & tol'ﬁzsm i55idRe 7 mL

slo | Oukeer fahi@giln, tAS %n%{tufé%%tﬂeaed {12020 or 24 1,
ue%% é‘%d%pg%g# h aaddl ng 0.1 M TEAB 5nl drop. b >

d r opftertvitévh tithe mo$t|0‘ij ﬂa@m‘/ Wtahtqmoapﬂ ptheeadue é’pﬁﬁ‘ﬂ@@g by silica

S RS ALTR E FELTSpspo

t heid 35(% tyletchandbl.dHRE O M@hled}plodacfrm\lé?’osﬂeléh aHaVMB| , 600

(25 6m011 g’%‘ﬁ%)am%hl u éaﬁﬁi’l‘%&s%??%ol?% fé B.%‘F?m, tH),

a f Blégf3%73(n( hmmxwmo Iy] Yy SIOSERLL Y (td,UFa€H) 6.6, 1H), 5.60-5.66 (m,
tripho I k olid. 1H NWR
(Dlzpé)ﬁ)}po?@?ﬁ%&n’éﬁi ézg%tﬁ% 988 ; 51778 (Im IH, 2.41

(m IH, 2.59 (m IH, 3.05 (m 36 H, 3.19 (m 24H),
3.88-4.17 H, 5.01 td, J= 53.6, |H), 7.97

(d, Example 4-|6Fﬁ‘en1310§¥79mﬁ’%§'§?r°1%§ﬁ/m d -9.17 (qg),

- 11(ﬂé’nz§16}ymet3 é%%lobbbyuad@iﬁdml e 13 - |-ttrans-

a- Fl'uor o- c1 s- S- enzyl oxynet hyt ycycl obutyl] uracil
[00296] In a 25m three-neck flask with

tetraburyl ammoni umuracil salt (008825g, 3mmol)
inside, dry DMV 7ml was added (ve a light yellow

solution. After stirri for @m ,NaDI\/Fsqutlon of
a- Fl uor o- 3- (benzyl oxyne )c MH; mesyl ate (0. 6g,
2.5mol ) was added with th | or chang| ng fromlight

yellow to orange yell ow. Theh began to heat to 120Q0C.
After 24hr, stop heating andFlet it stir for

overpddbf . mhemoad Hheehetk Aadk with tzearmlawrbrem@omﬁne (0.56 g,

| Om n, t of DMF ’ i ch '
s IasTIBvERY KR DA B8 4 PR, S DN oD B g 220 oD and cis-
or gafitorPRaRe3. \(‘@eﬁzﬁﬁiﬁﬁetﬂ}/ﬁfyc%ﬁ%ma%t@ .6ER2.33 mmol) inside,

evaporatl on gave the crude’ product whi.ch was,

o
by cloy DMF 2hndneeoridadryder PRSoRN s eppSHiom £ T %Véﬁ Sated to

d S asSqEC resiaue was
gé%g C 5&?4 h}g' N\@n&% %10 A&}QMBMF W %r %gx_zefdrﬁlnd littd)resid

| H) ,pudifisdiby sﬂlcazgqj ﬂash ch@rx(qﬁqgrqghy (cgzcgl)@ j\gqu—l(q R to gwe 6 0.67 g NO-

8 ) Z p)
copﬂfcf' pn/odE%I 19%?% 1@1‘3 5ng( d% 40?) I?iil‘ 7 Szf' 1ﬁ d 20‘{m 1H),
( CDa R-2.60 OhHA)), 361-3(72?{31, pH), 4355621@)58%)@ 136 29?H)( 6 6854:77 (m, 3H),

2267%%8 345 30okSe 5687 B85, b, 72805 R Fofif, 461 T,

138.08R1 A0DA5,, 10050H2G), & 26.38-83.19NB (=F2AB)37 ek 6 JEYD), 52.91-

C16H17F 311

LSBT L1041l 92, B R CocBBLE ity 1,
t osi e 170044 128158 1282, If3|6M}<13@I0‘5|;1138 30, 159.25, 161.26, 162. 75 MS
-l aF]:'XlBljl oerx%ecged( fI%)r/ %gﬁié%ﬁg)hYM)rﬁ}& 32 %t ¥011n%r4%2 15900 IR (neat) Vinax

3384, 2949, 2837, 1697, 1536, 1453, 1415, 1263, 1024.
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(0.1775g, 0.58nmmol) inside, dry CH3CN 3m was added
under argon, followed by the addition of

wda 200e6328pyrrol i dine (0.58m, 5.6nmpl) and PCT/US2005/044709
chlorotrinmethylsilane (0.22m, 1.75mmpl) at room
tenperature. After | hr, the reactants were cooled to
Q0C and trifluoroacetic anhydride (0.41m, 3mmol) was
added dropwi se over 5mn. After 30m n at O0C, a CH3CN
solution of 4-nitrophenol (0.24g, 1.75mvl) was added
dro% by drop at Q0C.__This was all owed t sxji&lr for 3hr

xagpledys %ﬁfWSTZrﬂEOROWéS'H%thP’@“%@‘Yﬁ lgugnine

saturated NaHCO3 and the resulting m xture was
extracted wth CH2A 2 four tinmes., The conbi ned organic
extracts were dried over MgSO4 and evapor ated under
reduced pressure. The resi dueNwas™giissol ved i n di oxane
10m and concentrated a dgbxlde (28-30% 2.5
was added. The mi xture was ted i Nt seal ed flask at
50-600C for 24hr. The resu ng sol ution was
concentrated and the residu mas co-evaporated with
absol ute et hanol. The cr

t fied. b
co! S48 Grra ety Of eilotaD ™t 365 FHH spirigghe 2bout 30 mL
( %oﬂ%g%égz\gﬁ%egth@ fFan (Nﬁ}; cJ)d'IBd toZ-—’BSeC( Mheh Hhe sodlivh? metal was
(5m5 a@cgcpdgayme § ntil fhe %]51( blue golgr pelrspﬁts aggt'herdﬂasg Azxglﬂ;x 66be loxy-
I( H) 0. [:Zra%@Z ﬁug‘x@ &y -(@ﬂbﬁ fé‘%%é/ﬁcgydebutﬁ afenihd (0.3, 0.76 mmol)

expected for CL6H MtLi) + 310. 33, Found
310 nzsldeEgbarﬁHZFe_% g, was| a.d{lqdrtg give a lig t yellow colorless solution and this was

FLygsqQ kv ey hRRuM dne¥des | TR Tlowed
[ Oofg%]rd dé% gy 516)%%1%6%321#% vo}ﬁlmslgg added dr opwi seS ?gs 21 e
stine @’uir a01781G &or ohr and[ duging thls time, the blue color remained. After 1 hr
fluqr.o ] £ yhd 5
e e
in M%@ﬂe (a7\h<h1tedmﬂ51b1y Theptht csﬂrsquve rcttonehieath was raptagedabidice-water

:JEEI q‘g%} t8| B?Tgvai)ﬁl:‘,a o ot tzm? a )?%[ac@’@n%&(%'\}é%%ws 10bta1ned

to 5Nal) diretttly NMile(dCESfHa, sﬂ‘ﬂ@OM‘l‘IZﬂa:sh cthionG@ography | (FH,CL to CHxCly:

23\4@%35 i)(tﬂ g%\?_o kg dgs?ir_eé 'p£c>Ac'1u E(l}O‘; Fﬁ%&%&%}%&zsﬁé%}é%m -

5 7 NiﬁR((@ng)B 710@ MHE) D3 2R6-2140 Mrz)H), d.72-3.81 (m,

1 05 15 13
2. BD. 895935 Gb Bb. 2o (&é ﬂéﬁ %é 35, Rl 5. ve
(1&? L(I@D3é§61(ﬁ)7M}i¥anl(Jir:13@)2Lzz1O@X@g4ﬁ§i 4%9. @97!1!1@%@;2 54.17-54.40 (d,
a- FIJU§$)99Q BEIB09 éh AP HRy Wt 9y 13% I1§%ﬂ§’y1515 3§d§ﬁ ﬂe MS (FAB):

gg?%%ﬁ%céé%nr%,ﬁ)c’%%glrvs% %ﬁx 4f2I3as];ig,um 55 mg' R (h&36) Ve 3332,

1846 1. 33i nnol ),
18- ci68Hul662,(1529,746@,1401.47 2§1é -a-f 1 uor o- 3-
(benzyl oxymet hyl ) - cycl obutyl - nesyl ate (0. 1923g,
0.67mmol ) inside, dry DVF 7nl was added under argon.
Af t dExamgiilé 56 omgnst hEluvrotrane3oanzilosymethyheyrhbbo@nokf t er
which tinme nost of the DVF was renoved and the residue
was di ssolved in Et OAc, which was washed with H20
tw cendand brine once. The organi c phase was dried over
MySO4 a ol vent evaporation gave the crude product,

whi ch wa yrified by

ni

[00341] In a 100 mL flask with cis-2-fluoro-cis-3~(benzyloxymethyl)cyclobutanol
(1.82 g, 9.47 mmol), 4-nitrobenzoic acid (3.16 g, 18.9 mmol) and Ph;P (5.21 g, 19.9

mmol) inside, dry THF 25 mL was added under argon. Then the reaction mixture was
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col um chr omat ogr aphy (CH2d 2: MeOH=I O 1). 1H NWR
(CDA 3, 600MHz): d 2.21 (m IH), 2.50-2.61 (m 2H),

WR204083287 (m IH), 3.71-3.74 (m |H), 4.59 (nmpCt/E§2005/044709

4.85-4.92 (m IH), 5.36-5.45 (td, J=54.6, 7.2, IH

6.08 (s, 2H), 7.28-7.36 (m 5H), 7.83 (s, IH, 8.33

(s, IH. 13C NW\R (CDA 3, 150MHz): d 21.25 (d, J=

13.8), 37.65 (d, J= 12.3), 53.27 (d, J=15.1), 69.00,

73.43, 90.73 (d, J= 225), 120. 09 127.75, 127.97,

128. 57, 128.68, 138.21 139 09 0.44, 153. 26,

155c@ded e Crml)DIAD (52 tdd 106y FirHGET CapLbyj drop to give a
334 3w Soaupd. 3&&’ s was SRR 6 wafm-up toffbb@Emperature gradually and
a- FlUoro-cl s-s ydr oxymet hyt ycycl obutyl ] adeni ne

[ 00889]efi stireng furl 77 ]]ragéervwvhlﬁh| ¢ the solvent” was removed and apphed

a-fl IRt
L § SO b3 e o
C ooHesirad grotluct with a0i{ifle ahpuaty isIvas sgdissplvedm B4- dloxane 6.6 mL.

dr OE-EISA\?’%l Q%A%d %geaﬁlﬁoo[ﬁ%m W ]I{}e% @%?ﬂd ro 12 QHIQM) at room

dr openiperatje nafet 3®etnmeAc®Hc(ﬁ 0and., l R mreglhpos actded tambthe products

iﬁ'r S ey, oS Sl R, Bl s, "R Reidue was

@tloﬁb@@:leé)m EfDA: akd sématddl-lﬂaﬁ-l@)ﬁﬂ"h@ mgaﬁiel)phas{é w8 dried over

N%%DOZ gntz §oqvqupsvap aE@n %asye t}f Zd%g%f] tématlxgas pun%ecf' by silica gel
Tet mﬁy&mrﬂm? T’(}Mka’:h’él FtGyed=5:1) @034 ]1.01qz (2% Rf=0.17 (Hexane:

AT b BBt 0 06 .

vas 75t Lo 1766h, a k) AVE- Ew(ﬁ EN?EBQAIQF@ (nAsz¢ ra 46-553 (m, 1H), 4.54 (s
renmove the sol vents at

| oae AT AR AE Rt o PS4 AT o a) rediD: At Wpihiimen. 150
gaV‘iﬁﬁzl)l SN 2 84 ¥<P\j\é§19| 32%% %\/\@519@%& 6&68&337% 7=6.0), 72.21-

furt ur| I cation

0. 93285 (<11=I—721>273 48299 68—2438)(0( ﬁT22§H)127 85,5836 1384P, 3. 16
(m 8H), 4.97 (d, J 6.4, |IH, 7.34 (d, J=6.0, IH.
Exanpl e 19 - N3-PMB-5-fluoro-uracil [00302]

5- FIRsample A7aardns{2iF18gxo-ir@rsio(benrdexysiethyd] cy elobutyl-mesylate
DMF under argon, followed by the addition of Et3N
(1.4m, 1Omol). This was cooled to QOC and net hyl
chloroformate (0.8m, | OmMBM\was added drop by drop.

After 3hr at Q0C, nore Et N ( 15mmol ) was added,
foll owed by the addition of P omem . 15l ) at
Q0C. After 3 hr at QOC and_ 3hr at IENF TEMPERATURE,

the [Pd8L i dm was queélichedmby pdlask ng PHB r ededrygrfluoro-rans-3-
Ty i 0
dri ed goeercldey SOticanudemdrgamnt They Zdt @E%GpL,g]a% mmq)@ was added to
cr “ﬁgﬁﬁgg{sé{e@@ag&aﬁg rin 631 g&dﬂososé' ﬁ\//lgél D481l (Msuﬁﬁlol) was

was al to react
WI t d3&PArb 6% dcb. dhdrihis wab ﬂnfbmrnwmtb heNa@pbratug2gringep to room

0O &Sl 5F S e 5D 00 Mo e
CH2 @rganic phase was separated, washed with brine once and dried over MgSO4. Solvent
evaporation gave the crude product (Rf=0.25, (Hexane: EtOAc=3:1) that was directly
used in the next step. 'H NMR (CDCls, 400 MHz): § 1.85-1.93 (m, 1H), 2.30-2.40
(m, 1H), 2.71-2.79 (m, 1H), 3.01 (s, 3H), 3.56-3.65 (m, 2H), 4.50-4.58 (m, 2H), 4.99-
5.16 (m, 1H), 5.17-5.27 (m, 1H), 7.25-7.36 (m, 5H). "*C NMR (CDCls, 100 MHz): &
23.12-23.29 (4, J=17), 33.40-33.61 (d, J=21), 38.13, 66.94-66.99 (d, J=5.0), 73.48,
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extraction. The organi c phase was washed with H20 and
dried over MgSO4 and sol vent evaporation gave the
wae@emdosspduct, whi ch was purified by col unm PCT/US2005/044709

chromat ogr aph (Hexane: EtOAc=l :1). 1H NVR ( DMSO d6,
300MHz): d 3.72 (s, 3H)5 4.88 (s, 2H), 6.86 (d, J=

8.4, 2H), 7.24 (d, J=8.7, 2H), 7.86 (d, J= 5.4, |IH),
11.15 (s, IH). Exanple 20 - Anti-HV Activity [00303]

The cycl obutyl nucl eosi de anal ogs (CBN) were eval uated

h - HIV d PB
CEM I SRR K F-B0ob i Ty TH M BN B8 BR oD Vaus 2937,

[ 00345, 178, 146X11856 M 195 52VE 16130966 obly
CBN s exhibited no cytotoxicity up tegt%aédsnﬁ0 K@se of
the CBN s proved to be inhibitors of HHV-1 in cell

S ey Moy g o5

Kai war, C. B. Reese, . Gay and S . Neidle, J.
Citem Soc, Perkin Tr ans 1995, 22g{, [00305]

However, various CBN anal ogs ex | biited significant

i nhibition of reconbinant w | d y eNM 84V and M 841

H V-RT. Therefore, the tMEAg erivative of the
foll owi ng cycl obutyl nucl eos DLSI 83 was eval uated
agai nst reconbinant wild type™l V-RT, as well as the

M 841 and ML84V mutants, according to the RT assay

des j ksson BF, CK, Schi nazi
v 10436 ' ATTS ST Rk REek BN W adents 198/00) 7941 rrmeD), cry
r es W,CO); 70.21 tgploidoahed)i 18-Eakhnes (@1 D gaods qﬁﬁbﬁ 288 fdhs-2-fluoro-
gur es Tabl e 2: Inhibition of from

Ui © e Qi(a?r@ylewan?% DeylpbYRbIIS WS (Wb 211 mmg ides fy DMF

frommn, k@b addtd dh&erh 2
I nhi l;I ti onaof Hi VrR%éa{) A-F@p&-ﬁlggjgeﬁ%s%ggﬁg A‘Ph%};tﬁd fo 120 C for 24

HI vireliss which dmeapest of ther B rytsis ﬁan@veﬁ‘and eer residhint mmmﬁed by

fr o n
HI V. hv% gﬁ%%*‘?"?’?"?’i‘%ﬁ%’ %gfya(r%wﬂ o%ﬁ??f‘éf’“i‘&‘? égvgf rony (ﬁn@e scoupled
exp@?qdﬁﬁtn@()%E)Réfﬁ?JBb (GHLCL: AMBRHZY0: b}y I (eal ool 242284, 1644,

eth 06] In a three-neck flask
Moo iy O

under 20 nmL, followed by the
addi tion of triethyl phosphonoacetate (1. 4 m., 6.99

sol u%(ammfer%a%%dgg’&g;‘(gBv&ﬁté)lﬁ;}%(ﬁ})g%&\éfi ‘?ﬂﬂf (‘}{yl}}g;c?obutanone

portions. H2 gas was i medi ately produced. After
stirring for 30 mn, to ggh |ght yeIIow

sol uti on, benzyl oxyacet al yde(1l nmi, 7.12 mol) was
added to give still a yellow s . This was |eft

stl roomtenperature. After 3 hr, the reaction
Oz?aé Chgﬂ awgt ol flask with cis-2-fluoro-3- (hydroxylmethyl) -cyclobutanone

(0.23 g, 1.9 mmol) inside, dry CH,Cl, 10 mL was added, followed by the addition of
imidazole (0.2 g, 2.94 mmol). Then TBDPSCI (0.61 mL, 2.34 mmol) was added
dropwisely. After reacting for 5.5 hr, the reaction mixture was diluted with 20 mL
CH2Cl,, which was washed with 10 mL H,0 twice, 10 mL saturated NaHCOs once
and 10 mL brine once. The organic phase was dried over MgSO4 and solvent
evaporation gave the crude product, which was purified by silica gel flash
chromatography (Hexane: EtOAc= 9:1) to give 0.61 g (88%, Rf=0.32 (Hexane:
EtOAc= 9:1)) the desired product. IR (neat) vmpa, 2931, 2858, 1798, 1634, 1567, 1472,
1428, 1113, 741, 702.
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the addition of 5 nL 0.1 N HO . The aqueous phase was

extracted with Et20 three tines and the conbi ned
wee@anssphase was dried over MgSO4 and sol venPCT/US2005/044709

evaporation gave an oily crude product, which was

purified by silica gel flash chromatography (Hexane:

Et OAc=9:1, Rf=0.27) to give 0.78 g (50% of the

desired product. 1H NMR (CDCl 3, 600 MHz): d 1.28-1.31

(t, 3H, J=7.2), 4.18-4.23 (m 4H), 4.57 (s, 2H), 6.12-

6.16 (td, IH J=15.6, 1.8), 6.97-7.01 (td, IH J=15.6,

4. 2)Example 60 - Bengyie(3-EHybutyl3lp MvRI-¢EBEMSthyL3dlubke}yclabutyl)-

14. 48nin@0. 55, 68.77, 72.90, 121.55, 127.78, 127.97,

128. 63, 137.88, 144.38, 166.46. MS (FAB): expected for

Cl3H1603 (M+H) + 221.26. P&REC 4dg19. IR (neat)

vmax 3031, 2981, 2857, 1720, 1§§§>J1454, 1367, 1301,

1276, 1177, 1119, 1040, 967, 737¥ 698. Exanple 22 -

S- Bel#8345bx yiet k| 50f | wlir o-fpeit antlli Okis-2aiosh- slii@tnity1-diphenyl-

t 00 f | ask, wi
o b s yiionatge oo & Yiipmondagide. cay 1.2PCB s was
mml a)ddemsndéEArgﬂ)mto gvizaczloaemsomsn aﬂ&ﬁﬁis B&Qgranﬁﬁegqefm mL, 1.19

cool o.Q0C, TMOTIf
vvas rg a4y F8%%b‘§) geil %A‘f"tl@}es%fql?tf@n g”*flfeé sHIEme fpnS mln sodium
et hytha@tdxlybabiRydsidé Yo.22R0h . 3$trﬁﬁ51) (v@asod%dgd al@ aft Il R %IVG a white

vmsadeddm)wsd at OC. This was left stirrin

Q0C T8y 5 ﬁ?r ar%S’FheF 60 rWlf”eﬁf)@FI 40-9¢ enlf, gr05mmol)awab added drop by
r ef | ddgd. NAIftdrGrmiddit Bive d%feﬁlg\;v 55199&1 %ﬂﬁl thiQ wWaQ IR sti I § for 2 hr and then

t enper at ur e, H2O was e aqueous p
ext riBgTeagHon;vag q@ﬂ?@@}t SﬁF é@quCtre §'ha prganib phase vk n@drated and the

or gaRh&oub PRSE vyﬁ%xg'gc‘t&dwﬁly %%%9?: 374 108,50k Ve oF%alf'uc W@ase was

evaporated to glve an ol Whi'ch was
by giriefl cevegeMg Qasatndcﬂreonmdggplafjm Whie xmnéied Etyoléﬂmﬁ gel flash

R oty e iRl B0 R DT O30 B, evane

(m EZ@I)\C-QlﬁTheZde@@edpmdch) HIBIMIE{GDSE, 4@01\42%2!) 810(s 9H), 1.59-

30 549 e s o Bia 2010 odly o B gl s 0 o

3 21HI)H3-ﬁﬂJ(mI; 15I$)oner) 7.24-7.36 (m 5H). 13C NMR
(CDCI 3, 100 MHz): d 14.23, 30.96-31.02 (d, J=6.0),
32.63, 38.51-38.70 (d, J=19), 60.87, 61.73,

67. BkatmplBl (Heer £ : i
67. 29a7§ o Agdt tJJBigy dlip h%@ﬂhxgﬁﬁtsﬁiﬁzm’imﬁ gcl@utylam ne

87.54-89.40 (d, J= 186) 12MH87, 128. 54,
137.99-138.04 (d, J=5.0), 168.92169.42 (t, J=25.8),
171.80-171.85 (d, J=5.0). M5 (FAB): expected for

G 7i8038€E [The H) + ezl €8 tarcbmy-dptenglediatymdtRyHAfE)-cyclobutyl)-

Ve 1374
1208, %%%53 (@%8,00 @x?lgréo& \2’% 35%550%%8% %{;ﬂ %/f'el'o}i‘ Qnads this'was treated with
3-( rlwrm@l(hbi By | Thig ywab cbiyjedebtoethe G@ﬂ&%}znoﬂy‘sxsaccﬁﬁlmhs (50 psi).
fIa 3 necatrhoxyl. c ac
%%teiml? r}1r fhg)&Q %}(18% %pngt{u r\g/vasrgjﬁe 3\% ghrglbggle%e?ltermdgt}\%ggtrated was
coopg@em@ted? &n@ONasifmeﬁecB(bymsmca bgelafiagh lﬂiiolﬂiéko h{ | @Rxane:
K,. 0.53 dropMAse
it SOE R w2 T ciee diohdo N HE RS dadesicea
t heprodaet EI@ m%fcncstmmhj ?Ws tgH)V\@sm ¥R (1501}&)09 04234 (m,
LeTREL AW Pes Bt i S0 A T O, 36T, 185 813,85 (m, 1H),
4.98-5.15 (m, 1H), 7.38-7.70 (m, 10H). *C NMR (CDCl, 100 MHz): § 20.16, 27.43,
33.37, 37.85-38.05 (d, J=20), 63.02-63.13 (d, J=11), 94.17-96.14 (d, J=197), 128.91,
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gquenched by adding 3 nL dry MeOH The volatile were

renoved and the reaction m xture was subsequently
w@ocsrel by silica gel flash chromatography PCT/US2005/044709

purification. (0.065 g, 74% (CH2A 2: MeOH= 8:1

Rf =0.25). 1H NWMR (CDO 3, 400 MHz): d 2.70 (m IH),

2.84-2.92 (m 2H), 3.08-3.18 (m 2H), 3.59 (d, J =

6.4, 2H). 13C NWR (CDO 3, 100 MHz): d 30.43, 49.57,

65. 50, 208.17. Exanple 24 -

3-(ferbutyl -di phenyl -sil ox nethyl t e +

[ 00BDAN, 145 L2361 f MES & nteél?q’fFeﬁg‘% MRS ey 35854,
3-( r hyl ) - cycl obut anone (0.2 g, 2 nmmol), dry
Dwﬁﬁ%%d%é§hﬂ?%1dazole (0.31 g, 4.55 mml), TPSA (0.62

m., 2.38 mmol) were added. ﬁ#ter reactlng for 5.5 hr,
theprea r il 1562,

and vvasﬁltegg e)ﬁ&% ‘ﬂ_\/@éﬁ%\n O nf%gg%r at ed
hbkﬁﬁmﬂmmﬂpuﬁnd 10 nmL brine once The organi ¢ phase

was dried over MySO and sol vent ewaporati on gave the
crude product, which wagp ﬁ@@lfleqjgy silica gel flash

chromat ogr aphy (Hexane: Et OAQ="t"1)NE& gi ve 0. 619
(90% Rf=0. 36) of the product NVR (CDO 3, 400

55-2.6
ay Jooa¥ro. i npSul Bk s Dy eyt Lo lefBouty-
7 64:m7n66 1@? 0 45nmdiPasitb/Rry CRL3 15 ilrQOwM'alZl)ied whd&Oarpé at room

| 49.45° 66,19, 127 97, 130,01 .133
135 tegr@eram tpgive polopags)sol “@%i‘e@‘%ﬁd@r I%)MB Q6 mL,

221 n 4 EARphexRaThedyltan 150 (0.11 g,
i ﬁégoni’g?y gﬁ&%ﬁ%ﬁglzo M@ogrﬁh 39. 1777%ley amate 3 (11

IR (n
vimaR.429580l) 2@31 ded g gt oyogdq give 718@110‘1 ,g;cyl},jtloryL 4”§kgs i%gé)shmng at
111% ond fotpe %gﬁe fo|1:'>2§>l L the reackbSwis (ﬁeﬁﬂfe@ ‘by%d(ﬁn 20 mL CH2012

enzy oxy Jcyclo utanol [ 00310]

I\/Hz JThe drghnig @hz(smwas msheg Vg 12M5b1aQIﬂ110 m) Hz@ 1§ggn16 gnd 131:1-116 10 mL

I{gVQas Lfing % W 5§_(%$en€’ g@%&%ﬁgﬁ f(a% tﬂeH)rudeA'gl%%uct that is

7 Z%Hﬁﬁaﬂvy( sﬂhca@bl) ﬂasNEln(oh'ﬂAB);rapby( (Hotaoe HOACTY 2)—193!1@2) 2 g (90%,

(5 o B It RSPl il SR w i TP SR op BT o v

In &32h 2930,285&7@38324&571, 1428, 1263, 1112, 740, 702.

| zs-2-fl uoro- 3-(benzyl oxynet hyl ) cycl obut anone (0. 20 g,
0.96 nmol) inside, dry 1,2-DCE 3.4 nL was added under

ar Q%ahﬁ)le%s'v-% B-eALRityPE&EPhaB-Silldx§hethhd-2ifhioso-cyclobutyl)-urea
benzyl amine (0.11 nL, 1.01 mmvol) was added to give

still a colorless solutlon After stirring for 5 mn,

sodi um tri acet oxyborohydride (0.290g, 1.37 nmol) was

added all at once to gi repesai t IS|on Then AcOH
(0.06 ni, 1.05 mmol) was adde 2 drop. After 5

mn, it gave a yellow sol ution d thls was | eft

stir fqr Bt c n

oy S0P e Pl 20l i oBACE 7RO GUERALEHC 015 ¢
t he laaw@ Qdenpfias@- twa-tvu‘slethph@b’bsﬂwmhthﬂ-mgmpW@lebu'fﬁi%éfea in5

nb d
g(r)udJ@ 8)8{@!?? a@gﬁ 3?1]1% Vasy h)b r(l)ggn(fl é g?%ﬁlfggﬁ%, LR& which the
chr gdmdeogﬁﬁmlaywéé—lemme thEmgK\Cc%Btel andt oagippefied 1Y glica gel flash
(65)/ghr(anﬁo%q_p ¥ ( 2?fﬁhw%ﬂclt) to glve% %%933%, IQQQ 44 (CH,Cly:

MeOH=20:1) the desired product. IR (neat) v 3425, 3339, 2931, 2858, 1656, 1608,
1560, 1111, 701.
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2.80-2.89 (m IH), 3.46-3.56 (m 3H), 3.76-3.84 (m
3H), 4.51-4.55 (m 2H), 4.89- 5.00 (td, IH J=54.6,

wWd 2@%/0632825-7. 37 (m 10H). Exanpl e 27 - PCT/US2005/044709
S- Benzyl oxymet hyW f | uor o- cycl obut yl am ne [ 00312]
Benzyl - ( 3- benzyl oxynet hyl - 2-f | uor o- cycl obutyl ) - am ne
(0.34 g, 1.21 nmmol) was dissolved in 10 nL MeOH and
this was treated with 20% Pd(CH) 2 on carbon (0.07 g,
0.11 nmmol ). This was subjected to the hydrogenol ysis
conditions (50 psi). After 22 hr, the reaction m xture
was Biample e4i- HHivioldimoxedis-B-dtegrduntylhdiphényl+ at ed was

con .jfied by silica gel flash
chr%ﬁg%%gértgg@’%wgfég& t OAc=U) to give 0.16 g (63%

Rf=0.30 (CH2d 2: MeOH=15:1)). 1H (CDA 3, 400

MHz): d 2.08-2.16 (m 2H), 2.96-3-4g (m IH),

3.52-3.64 (m 2H), 3.88- 3.94 (m IH), 4.55 (s, 2H),
2

5.03-5.19 (td, IH, J=52.‘8§DP§.%1%%! 7.38 (m 5H).
13C NWVR (CDCl 3, 100 MHz): d 23 23.21 (d, J=9.0),
42.13-42.34 (d, J=21), 48.30, 7007, 74.39,

87. 46039] 63n édhreeflﬁéi:]l:z\}? mll%&k%th dl%Etc@@ 0.61m0 ikible, Na (18 mg, 0.78
2309800 M3 4 B0 35565 PRse) Bsiatey: When all he H, evolusion
| - Betnighbd, 3-a03-HOHZ SoRKyRe bhy - Rrel- A 0§ Qtighe eI 1RE phh ki -
a [003 3%!En a ggomt FI RSk i i oy I,SHH , ﬂ&hﬂ&%c_’ro
benf‘y/?%‘( W5ut52 (P A% 0138y pmol) rwaspadded v BB it ¥ing of greien golution,
(25 .TheflBthoBrade1dikiBle)1 14 (EOARL, OBY nfhéd{Av4s a%ld@&-aitﬁ’@t;ﬁis 390880 ing at

under ar gon at roomt enper at ure t(_) gl ve a Col orl ess

sol de9 FMECHBWadeHY2 bin the epstion rixte vRs ZRnqeotr@ied wider reduced
0. 14rd¥8Ré dnd Wit Blecthf dpplil i JY ive 1-Tcis-
4- m‘ﬂ)tr r opher}]yl - N- ggﬁdﬁpgéadp%g}fﬁ%é%ﬁ?h%mﬁoﬁ pl% %We Heis
was 2aigartcisd-Ear ity -diphenywilewmatisd)leyclobitg Joptesink eft9 mg (10%,

St e m e redf o 29 hpoand. the - -
a0 SorERTEEL Y, Bl 1,8 D o -
or ganeymshabeyolebstyblagthete 16.2 mg 1109 NREPI30 (CHICT,: RCOT10:1)).
nmL and brine 10 nL and was dried over MJSO 4. Sol vent
evaporation gave the crude product 42 ng that is pure

eno lighmaplked5crojs3-dbdnzglaxymethgyoyeloblieyl-poskRatr oduct 38 ng
(90% as a white solid. 1H NWR (CDA 3, 400 MHz): d
1.96-2.01 (m 2H), 2.65-2.80 (m IH), 3.48-3.58 (m

2H), 4.31-4.36 (m 3H), 4.BO(s, 2H), 4.82-4.99 (td,
IH, J=54.8, 5.2), 7.19-7.39 (ﬁ¥$§ﬁ§? 13C NMR (CDA 3,
100 MHz): d 27.1 1-27.19 (d, J™76), 41.75-41.96 (d.
J=21), 47.92, 48.44-48.51 (d, J=7.0), 71.12-71.16 (d,

J:4.(g? 74,26, 90.34-92 48 (d, J-214), 128.14, 128. 30,
12810945011 2 n 2350 mbdlaglswith oig-3gbenzygyBethylieyslosancl (9.14 g, 47.5
160 8501, - .

343740 %&g@%%ﬁg%ﬁ%&% g%fﬁ@ﬁsgi}? %é’é’%%ﬂe dry B:N
155816.6m3g 118.8 pgnoly wvasadded Bt 091 0nde? @rkonTheftea lddition, @emove the

St erec A [ [ - I e
S T e LSl g, gt i e
[ t r &iisCR-ahil khOoware ed®d( HBmzorgoy pletsé wa} sepayatddo bathel with H,0
cytgsi.ne i 14] In.ga 25 flask with cz~-fluoro-tr a
- 8@5’ ay do%/%%e? Vit @r%:e? c1'6b M@ﬁél anﬁﬁ’n‘(‘eél.trﬁéﬁ fo grygess. e orude
anbl)oduMhm: gbwne?:msswﬁigied meZéilig,Hgéli%e{bﬁ{ﬂmdlﬁat@gg hgh@Exane:
(0. B 8=3 30 oite alend rellof it S4Y & (o600 Reline Einos idiac=3:1).
"H NMR (CDCls, 400 MHz): § 1.91-1.99 (m, 2H), 2.05-2.10 (m, 1H), 2.28-2.36 (m,
2H), 2.44 (s, 3H), 3.37-3.38 (d, J=6.0, 2H), 4.46 (s, 2H), 4.66-4.74 (m, 1H), 7.27-7.36
(m, 7H), 7.76-7.78 (d, J=8.4, 2H). *C NMR (CDCls, 75 MHz): 5 26.83, 34.13, 71.52,

73.17, 73.69, 76.81, 77.22, 77.65, 127.67, 127.75, 127.93, 128.51, 129.90, 134.10,
99



treated with DEAD (40%in toluene, 1 nL, 2.38 mmol)

slowy. The reaction mxture was allowed to warmup to
WO owaiotReper at ure gradual ly and was | eft stirrPemuizmns/044709

24 hr. Then the products were concentrated under

reduced pressure and the residue was fractionated by

short-colum silica gel flash chromatography (Hexane:

Et OAc=3:|1 to Hexane: EtQAc=L |) and the appropriate

fractions were purified again by silica gel flash

chr omat ogr aphy (Hexane: Et OAc=l ((} ve th

unde3f. 1e di483c o M$ (HABYpexnscied 0w ?%HO ‘%’“ﬁ% @)453464 Found

(Hexan t ')) 55, 815,
- Bansgr SRR vl O T 198 1265, 1180, 117, 1010, 521, 855, 81

(bemnmackyrret hyl )cycl obutyl]-uracil [00315] In a 250

mL flask with cis-2-fluoxo-trans- 3-

(benzyl oxymet hyl ) cycl obutanol (0.7 g, 3.33 mml), Ph3P

( 2. ESagiple®633-BatzylbxanethiN31 -byobmydnepr ot ect ed

5-fluorouracil (1.17 g, 5 mmmol) inside, dry THF 50 nL

was added to give a colorless solution. This was

cooled to AOC and 10 m n Ialiré?\( DIAD (1.64 n, 8.33

nol ) was added drop by drop t ive a yell ow
solution. This was left stirringvand allowed to warm
up to roomtenperature gradually. After 12 hr, the

P (98T 10 RS Motk BBty (45, Do R a1 e DAISO 50

gel gyl @%5‘ a&dRl QABIrQEg AN YriveHEXAGESss ﬁﬂ@ﬁﬁl—SI‘HentaorddﬁX&n@erature
Et OAc= 1) andtheaprogrlatefratm

pur |CfSr3eG>eB@%9XﬁH!§91Y§PX° Qytyrtasylptea iz g Ojb s agded very

gi V%lo@&py Q) | the I}ure\ﬁ&ﬁph%‘i deagi r@sttish Odixgire (Waslibfig stirtiff0at room
Hexane: =2:1)) with some 02-coupl ed

byprtmatul(ecfoui hg, af@WhRﬁlﬁBn%qu%l%ﬂ]&ﬁéaanfl é&&démg JH20 200 mL
1 (5] &1 PHRAsC was 1¢-
137%%@) 81YJW%1 Abg%é &%%mé&%mﬁ @h ge@% A1AH89 phase w

07 1057. Exanp
ci s-ektrédtedowdh ﬂ?rtz(hﬂgees;lmes and the combmed organlc phase was washed with

enzi_kzgx ety h tyc’rli(n:e{]gl%gﬁlg l_p'h%lge Fhebifed QQe%IﬁLS(I)Patﬁi ohcBilirated to

fla tdesn
enz )dr:meysnﬁb hgilve cy dighb utedlow| oil Owhicl, was 48uiffed| Yy isfisk dgel flash

g(r)|y Oé’gég%?]h 57t ﬁane,r g(gg%ﬁ;lg ?Bglgegggg %?74}?0)?1%1%?—‘)05\/9\6 gHexane:

addegioal-9:a)) ﬂi&ﬁ‘e@lredTﬁtecmﬁaClH umwon@ls,esomma‘» RA8-2t29 (4, 3=12,

R R

evapgfag ed.can Ctni her cmnde 35n(mt SHE V\ame(d:nﬂu, a60 IMEZ)NS 34.40,

o 4%%55 E AT N LR N R LU EL: %%ﬁg@ea% Vs 3257,

3 45293742784@11739*1)462?136@ 1§4f5361? a6l H) 4 51- 4.56 (m
4.97-5 =54, I'H), 5.30-5.32 (m |H),

7 29 7.37 (m 5H) IR (neat) vmax 2956, 2862, 1725,

145%%@ 67_11;3’5,3,1%?4&9@“.%1&%&&9[2 101fent®89. Exanpl e

a"s-2-fluoro-cis-3-(benzyl oRYM et hyl ) - cycl obutyl ]
cytosine [00317] To a 25 nL thrigé>neck flask with
czs-2-fluoro- ra728 3- (benzyl oxyms«bhyl ) -

| obut yl at 0. 46 |
5 1) ﬁ)g;%;’éyt Cadek ateop, e sy of ghENTP “)‘WC%Q“IPBD i KHCO; 017
3. 19%?\/};‘?' ﬁnn%ﬁdmlﬁz GRIOWIe(BH] (WasB4ddgd a3 sdlBtisimer )3~Beﬂsy1@3@methy1—l—

dr 8 nmL wa
Y cyclobutene (0.52 g, 3 mmol) in 12 mL CHCl, followed by the addition of 1 mL of

30% H,0,. This was left stirring at room temperature vigorously. After 4 d, the

reaction mixture was poured into 75 mL 5% sodium thiosulfate and the aqueous phase
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added under argon at roomtenperature. This was heated

to 12Q0C for 24 hr and then DMF was renpbved in vacuo.
wab@eosizde ni xture was purified by silica gel PCEBER2005/044709

chr omat ogr aphy (CH2C 2: MeCOH=40:1) to give the

2- coupl ed product (0.3 g, R =0.26 (CH2d 2:

MeOH=40:1)) in 60%vyield with the NI -coupled product

(0.04 g, RRi=0O 12 (CH2d 2: MeOH=40:1)) in 7.5%yield.

1IH NMR (CDC 3, 600 MHz): d 1.48 (m IH), 1.65 (broad

s, IH, 2231 (m IH, 2.43 (m IH, 3.56 (m IH, 3.59

( m Y9 re-egtraeted with 20§ mi4 ERQ. 4Tlga10rgmdc phase Svhs Byasbedbyith 200 L.

270 Sy e 5 AT B L g v

J 23MgS@4a1912301®5t avp¢rdtion) g0 )the &gda@;odﬂcz (ﬁﬂns?c?s#@ )dvhich was

1m0 i ol ok o

(d, gvae)s-diddeteotdbr dShcdiatlesspil 00=223g,,383@9m3 Qis-d¥stereomer 0.22 g

oo S S B R YR 8 RN 338: P, 0 237

14202 431 BBAH)13R3B:3. 56%51E)§aml-£678@n 1H), 3.82-3.83 (m, 1H), 3.88-3.89 (1,

- Fl
CberoatolTind H T3 for ST C3t Gas 0. | B6IMR (RGNS Mito): o
(CDstzs 6001,42)5, 5741, 72)?6917?81(1%7 79=15. 84, 1%”952 138 28. IR (neat)
m

. 34-2. 3. 65-
IH) Vmaz@% 43%%22?%& Zgiiﬁ 2824 82§9§414§@ b lm 1342 5.1099, 1091,
(td, 1038347, 462823 188, 698.29-7. 38 (7H). 13C NMR (CDA 3,
100 MHz): d 20.10- 20.31 (d, J=21), 36.74-36.94 (d,
J=20), 54.34-54.57 (d, J=23), 68.15, 73.55, 88.35-

90. Gidxalfh 12 27. 83,

128.13, {328:%%@‘?23%’ gi Ry ey %?ﬁ’?%‘fa“ =238) .

150. 37, 158.01-158.26 (d, J=25). MS (FAB): expected

for CL6HL7F2N3O2 (M+H) + 321538. Found 322.13622. IR

(neat) vmax 3053, 2925, 2854, , 1613, 1513, 1454,

1265, 1116, 739, 705. Exanple 5-Fraoro-2-[fr

ans on d hyl) - ob I

cyt JsaH PO FOCHS B MDY L (I Rt 15201 o, 1),
5- f |21ﬁ$r2ﬂ32(r{1 1ty 2.28-B 30 r(ox ¢ H - 3%9(33&1@/1:@)@( e, By82) &, 1H), 3.88 (s,

oM S IR A i e ardon o SRR Yo Sfoptld s 2075,

soI &DloﬁnSZ Thi £-.80a.69.02,07%3D, t127.87,81 0739, BEY. 38 (1B3GsM 1Rn (neat) Vinax

e dro dro
8 hr g%’he3§rL%9c8§1 géﬁgg%ﬁgh@‘@% 345&1& Y1334 E&l—‘}é 1306, 1185,
Nb(]-]il(s(aﬂ,109n11028325<99m51t2d4)3 ShomsyeosThe pr oducts wer e
then concentrated under reduced pressure and the

residue was purified by silica gel flash

chr mh@ﬁ@ﬂ%éﬁﬁo@ﬁeﬁm—?d&ugﬂeq 2:ieO+=1 G 1) to

gi ve the desired product in 48%vyield. The
trace inmpurities were furt renoved by reverse phase
preparative HPLC (H20 and CH3 adient) to give a
white solid. 1H NVR(CD30D, 400 g d 1.29-1.37 (m
IH), 2.12-2.25 (m |IH, 2.36-2.9% (m |H, 3.61-3.72

(m [00354] 4I69- 10 BQ. (Flask wWi55b2 @xﬁmemynl-cfol&ﬁte'ée Q8 1 g 057
(m )mm}_%) dggo %n%dgegl\/ljej iég)mL #0H ag@gfg e Hzgﬂg_ayg added to
(13 421 Og&c %4 155@?74%}}%2 5\(—1\@8 (36% 23 soP kn 109836 %1l d.719%R88)and 050,
(08 (}7 %6 rr(lmol) were added drop by drop successively to give a light brown
solution. This was left stirring at room temperature. After 3 hr, the solution was
diluted with H)O and extracted with EtOAc three times. The organic layer was
washed with brine once, dried over MgSO, and concentrated. The crude product was
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142.58-145. 02 (d, J=244), 157.04-157.18 (d, J=14),

160.88. Ms (FAB): expected for CO9Hn F2N3Q2 ( MtH) +
wQ@3sAe328Found 232. 08927. IR (neat) vnmax 3386, PCREB2005/044709

1642, 1502, 1420, 1337, 1212, 1042, 949, 779. Exanple

35 -

| -[rmms- 2-Fl uoro-c/s-3-(benzyl oxynet hyl ) cycl obutyl]ura

cil [00320] In a 25 niL three-neck flask with

tetrabutyl ammoni umuracil salt (0.88 g, 3 mmol)

inside, dry DV 7 nL was added under argon to give a

| i glpurified |ywsitich Lgel ditash Afhremategraphyi fgexeae: BIQAGT3:1a tonEexane:

sol [ J 1
(be%? oxyn)efohg]l %czglg'l %%S(f?%/ 02Glmes Sgte% p{OduCt g,H%\.H\éIRng“(rjt]))I%h’ 300
was MHded Mit-h92 fre, 230), @146f2h7z§r@i d@)ﬂ' 02r3 2i ht1H).e3. 284 t(m, 1H),

o, SngEs 341, TAEA AL LD 28RBS {20 24, D250 o,

AcOHH) 213@LNM¥G(@D@E,d10(HMIED 8128008, #3.45068.30) TH.19, TDME, 73.28,

20 ARG oL St TR ones > T BT YaR e Rds s i

drled over MgSO4 and sol vent evaporati on gave the

crude product, which was purified by ica gel flash
chr diais Apnip- $1ipdereyclelutpimethoxy it opphezgad

Et OQAc=l:l) to give the desiB Nlcpupled product 0.18
g (29% with double al kylation ucts (7.3%. 1H NWMR
(CDA 3, 400 MHz): d 1.75 (n1au:€;sg 26-2.49 (m 2H),
3.51-3.54 (m IH, 3.63-3.66 (milH), 4.54 (m 2H),

¢ TSg8 2l 25,5 iy v

( m 5], Wa‘.ls&dﬂ)@l 1(11d¢r drgdn. to pBE aNI@{ boRG! s8lutid@OARELzstirring for 5 min,

%g =t d %g%l leey Cl%gﬁt_ellf‘g d%) }‘gﬁ‘g}(&)) 54%_65{; é%?_Clz was added

127. cﬁg biZﬁopllAfch&nﬁﬂg fdr3&) @3, Sﬂ‘ﬂ’]hteﬂSS fli&Ocy@kine (0.39 g, 1.43

163. M5 (EA expect for 6HL/7F VKL ) + .

193 S 2 Ehan SR e ISR AN i v
146 ueﬁ&%@ byldili@ing 5P fidstly Aith @EE(IE' €lRfed by the addition of sodium
I, 3- 23 benzyl oxy netﬁ | -2-fluoro-cycl obut

|
- py thiopeliate- Jhe i n@afeowsszaqparfﬁ préfxeémethsﬁ &o’@ce dried over
NHZ)MESJO% ah® c%n&gtrgtga l"me' m%dé—%)rgdugg vsfam pu%H)ed b&/ silica gel flash

4H) , chnorfmtogram (m(Hepeane 4 9’ﬁt 5c=1?4> )id t9 53 Bve 7 6523 -diiodo-

5 30 }érgﬁ%tyﬁﬁ&%%x%t@%éﬁz%ﬂ 3 g@o%ﬁf—o%gﬁney?mz Optodd=10:1)).

728739(m 10H). 13C NWR (CDA 3, 75 MHz)

19"l DS g e

51.35-51.74 (d, 29.3), 55.07-55.38 (d, J=23.3), 68.25,
71.62, 73.25, 73.56, 87.94-90.86 (dyyJ=219),
89.04-91.94 (d, J=217.5), 102.6 72 82, 127. 89,
128. 15, 128.58, 128.76, 138. 05-< (d, J=34.5),
139.11, 151.50, 163.03, 1BW.57. @ AB) : expected for
C28H30F2N20O4 (MrLi ) + 503. 55. nd 503.4. IR (neat)
vmax 2926, 2857, 1718, 1663,@4, 1374, 1287, 1099,
739, 699. Exanple 37 - OH
N3-Butyl-Il-[frns-2-fluoro-c/s-3-
(benzyl oxynet hyl ) cycl obut yl ] ur aci

[00356] In a 25 mL three-neck flask with adenine (0.23 g, 1.68 mmol), dry NaH

(0.04 g, 1.68 mmol), 18-crown-6 (0.45 g, 1.68 mmol) inside, a dry DMF solution of
2-benzyloxy-5-oxabicyclo[2.1.0]pentane (0.16 g, 0.84 mmol) was added under argon.
After stirring at ambient temperature for 10 min, began to heat to 50°C for 12 hr and
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[00322] In a 101 flask with tetrabutyl anmoni um uraci

salt (0.26 g, 0.74 mmol ) inside, dry DMF 2 niL was
wa@daedcizader argon to give a |light yell ow sol up€DNS2005/044709

After stirring for 5 min, a DV solution of

ci s- 2-f hxoxo-trans- 3-

(benzyl oxynet hyl ) cycl obutyl - nesyl ate (0.07 g, 0.24

nmol ) was added. The sol ution was heated for 24 hours

at 12Q0C, then stirred overnight at anbient

tenmperature. AcOH 0.05 ni was added, stirred for 10

mi n,thanh@0° O 1akr, pleroviich Hme th CagHRsvasdaBdo stihfos vernight at

was WASAEH mgbltaﬁn g%%ogb ek &'ﬁﬁgd b["hb r&?%aﬁfé%ase% dried over

organi ¢ phase was dried over vent

evapdgHdi apd sglrom qvhr@r@mucgevqoth@ dwel@ prqutcwhmiasvap priifigddy silica

by si e ARt p
to I_%gi hgs% & mtég%%ﬁky%?f—l?o glfq{g)(gﬁt l)gdﬁlegi@é’]gme d%gl%ci)rgduct 015¢g
|- t(ﬁ@m,SR%OfGS)(GHhGIZSMBOH—S 1)). 'H NMR (CDCls, 600 MHz): § 1.92-1.97 (m,

( beglﬁﬁﬁ )%’ %15)2%135# 8@?;&'(&“ v 14311838 (9=4200y, 4.38-4.42 (m,
( berlﬂbl @wmss lint) 21y @190 tgbit, YH], Breea(bs, 213, T127T¥g 3§ LRIGEDARA3 (s, 1H),

guley l'fHF'tr ?gﬁ\f@{f(pygﬁ ‘igé ylgﬁa%ﬁls%s 78, 55.37, 69.98, 70.82,

( berva)tlllpxwm hyt. BGYIQW@Q,UIZ)SM]MJIMQ, 1B96823D.1un152.970156.12. MS

flask th tet I i um.5-fl uorouragj 1
0. 35F ARYIoRatRd %é BN R A g KBTS 3%215%‘0 Vinas
I'n apgg henfiek1mal Deasl $60; 14501973, 11aBs-1301, 1024, 834, 745, 699,
(benzgloxynethy cyc obutyl nesylate (0. 10 g, 0. 35

47i nsi de, dry DMF 1nlL was added and this was added
to the previous flask. The m xture was all owed to heat
to 12Q0C for 24 hr and then the solvent was renoved
and Exsnple [el-marsr2-Hydigayl-gud(hydygxypethyl)qyglebyil]adenine
flash chronatography (Hexane: EtOAc=3:|1 to Hexane:
Et OAc=I :3) to give the desired
5-fluoro-I-[r7zs-2-fluoro-cz.s-3-
(benzyloxynethyl)cyclobutyl]ur N Q 02 g, 20%

(

Rf =0. 24, Hexane: Et OAc=l a
5-fhi oto-3-[trans-2- Auoto CI -3
yl oxynmet hy” cyclobutyljuraC|I 8 ng, 2.8% and
3-bi s-(3-benzyl oxynet hyl - uoro cyclobutyl) 5-fluo

I,
ro-1 H pyrimdine-2,4- dlone 1 ng, 4.5%. 1H NMR

(CDA 3, 600 MHz): d 1.75-1.80 (n1 I H), 2.35-2.48 (m

2H) , 55 (m 66- 3
(m [3@85@? %§2 4(189 h.ﬁ? IE]&, e 818&2 (rﬁ/ltﬂ H) 1ﬁ’ra§§2‘1’1y@1%xyl cis-3
I H), (bmmw%ylomlobwl ] adgdnaNiAR. X OJBCDSI mmgl) mwzqe dty CHCL, 5

sa. 4L St eE 3 le enfffintl Bad. ol TRl o 78°C and
J=228teB8)0 nﬁﬁz.sa(zz{nm ib @szlz, 033 M6 Y, 331RmoB Wv_as 1«2®d2110p by drop.
a0 T v ERcHEn 131 aB R S nfd ol gt 8 RhosRbymtare was

for duiehdiit® AN g( N INH5+in ME0B 1(0.4RaLN2.7328mdl) dkdg by drop. The
12?&%1)0(1\/ ?siwgr% Zf%fce%gg’%d u%g%’ red}fgg é%g}%? éh% év%g 5p‘ur1£lié1'd,5 g}'f silica gel

(5b Fl gn Qhr%n{afoqugﬂipﬁy '(-’CllfHGépffoC(ijDz/@z BfielOH—gol) 2&12d revilrseN phase preparative
enz oxymnet cl obut ur acl
éL & Cmff }I%Nzrafre b gweﬁﬁleql ds@m% 233&/%3(5 6, RE=0.11

IH) 0 Gugt RieBBi=6my) | H), 3.65-3.70 (m 2H), 4.57 (s,
5.34 (m IH), 5.65-5.76 (td, J=56.4, 6.6),

6 98 7.00 (m J=6.0), 7.27-7.39 (m 5H), 9.20-9.21 (d,
J=4. §;amﬂi§% NMFocedure for the DAST reaction with 1-[trans-2-hydroxyl-cis-3-

(benzyloxymethyl)-cyclobutyl]adenine
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(CbdAd 3, 100 MHz): d 19.17-19.37 (d, J=20), 37.61-37.81
(d, J=20), 51.75-51.99 (d, J=@A), 70.99, 73.31
w@300606281 84 (d, J=218), 122.48-122.80 (d, J=3RQT/US2005/044709
127.82, 127.95, 128.67, 128.84, 138.44, 139.38-142.00
(d, J=262), 151.37, 158.12. M5 (FAB): expected for
C16H16F2N2C3 ( MtLi )+ 329. 31. Found 329.1. Exanple 40 -
N3- Benzyl -5-fnoro-1-[fra"s-2-fl uoro-cis- 3-
(benzyl oxymet hyl ) cycl obutyl]-uracit [00325] In a
seal ed tube with N3-benzyl protected 5-fl uorouraci
(0.03 g, 0.14 mmol) inside, dry chl orobenzene 1ni was

addegb3sghem DBU, (0. 82 miyp, 0. 1@l Jinas @ﬂggﬁs-i-ﬁycﬁbm—cisa-

a colorless solution. This was treated w t

chl vapdapaashdisydetusdl] adeninegd0 mg, §rl3- mmel) inside, dry CHCl, was
S- Shﬁ&%ﬂﬁ]ﬁé@ﬁ%&? t Rﬁé\rcy ﬁ'Jlﬁ), @Aﬁ (dT@zS ?bﬁS Eﬁ’lﬁoﬂ%ﬁ&%@&? and was
to or

mol ) and the reaction mxture was heate
24 Pft stingingegt reayo fampgratwe.r ABen & 2hp dreavlyeet, washemoned aod the crude

was ' i rL:G..acl by A
oo B URC Vs blrthel i Ll ot Pl oy S MeDR00:1 10
sol ¥dhheWMgdl=20: Dntog give thh edesiredd eorpp@adci.4 thgt (79@8%, Rf=0.36
pur i fq X rld gel flash chromat ography (Hexane:

Et O&égggf'?\xﬁ@gjlo\% )'the desired N -coupl ed product

(22.4 ng, 44.7% Rf=0.26 (Hexane: EtOAc=3:1)) and

02- ¢coupl bypr.oduc 3. 6. 4% . Rf =0. 32

( m@%ﬁg‘@%&é@?‘f”i 5[’?‘ %Sf%a@ryxx}mé%wh@gﬁ?y%ss,
1718ycldiaftyijcyidsie, 1455, 1380, 1265, 1078, 896, 738,
704. Exanple 41 -

N3- Benzyl - 5-fl uoro-I-[trans-2-fl uoro-cis-3-

(hydr oxyl nmet hyl ) cycl obutyl ] -uraci INH,00326] In a

three-neck flask with AF
N3-berizy|-5-f|uoro-l-[rns-2-flg\go cz, s- 3-
(ben2yl oxymet hyl ) - cycl oy ] upatiny” (32 ng, 0.08 mmol)

i nside, 4 nL oxyl ene was ad under argon to give a
light yellow solution. BBr3 .0 Min hexane, 0.4 m,
0.4 mol ) was added drop by p at room tenperature.

ATt @g0356)1 | Uk DY nfl Ofiask il exo ol L4090 iE

coo?{:d ?o room t em@?i{lﬁrgogﬁnﬁ%ﬁ egﬁvlenmt‘lﬁﬁ)ghﬁﬂﬁ%éﬁi(o'l &
Af t 8653 stnely,i hBudregytositer (0. 1¢ tee 168 nymal), K363 pug; t58dnmol) and
and (&l r ' bj o _Silic

1 ad b RRE UL B, Sa Pt et oot sy hnder agon o
Ve Oeive @n lenutsgong | The sohioDvae beatard/atal2d Whfqp2d duc DMHA 2:a5 removed

"0 bt e ﬁc_fe[opr%gaeﬁigfgf?é‘ B bV Shica B afAPIRL Sad Gaphy (CH,CL:

nz oro-c¢

(hy ¥eOiA20r8) hyl giey @l ohit ysolidir@oR | g,[ GOBR7]MS n(fm.o eRpected for

‘E llaggsﬂgs%%gg %\%@Hﬁ%o }Oogag@ ;?orﬁzg)%ﬂ.e R%heatt o £33 %018. 2870,

2\%- tbmlz 3”1985-1?1h 1Y IQ;SQ’“I-ZB% 1;26?,]21-1f112,um_3|@,~%sg, 25213-736,1698.7 The absolute
enz xyme C - uraci . , 1.

o PR G s L v, o oetphieansiiies

di ssolved in dry MeOH was added to it under argon at

room t e;)ﬁer at yre. bal | oon was then put on the

An_enpt
t opESIm €5c%d’é\ﬁgérﬂwq—ﬁitr@fsr%kydxgxﬂ@is-m hr, the
Cr agnileadytiethyiRSclbbddyfhideif hrough celite and the

sol vent™ was
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evaporated and the residue was purified by silica gel
flash chromatography (CH2A 2: MeOH=10:1) to give 35.75
worgooehdZs1 Rf =0. 54 (Hexane: Et OAc=l :3)) of PCT/US2005/044709
N3- benzyl | -[*
ran5- 2-fl uoro-c/ 5- 3- (hydr oxyl net hyl ) cycl obutyl ] uraci |
and 16 ng (7% Rf=0 14 (Hexane: EtQAc=Il :3)) of I -[ r
"s-2-fluoro-cz5-3-(hydroxyl net hyl)cycl obutyl]Juracil.
Exanpl e 43 - N3-PMB-5-Fluoro-2-[frns-2-fluoro-cis-3-
(benzyl oxymet hyl) cycl obutyl J-urggil [00328] 1H NWR
(CDA 3, 400 MHz): d 1.48 (m I HJ]} 2.32 (m IH, 2.4
(m IH, 3.54 (m IH), 3.63 I"'NpMB3. 74 (s, 3H),
4.58 (m 2H), 4.85-4.99 ( J= 54.8, 6.4, IH), 5.12
(m 2H), 5.18 (m |H), 6. m MHO 7.29-7.40 (m
5H), 7.55 (d, J=1.6, IH. 1 MR (CDCl 3, 100 MHz): d
21.58-21.79 (d, J=21), 35.01- 21 (d, J=20), 45.07,
55.41, 68.60, 73.31, 74.17-74. %‘9 (d, J=22),
89.10-91.34 (d, J=224), 114.10, 127.70, 127.78,

%g; [g@’ﬁoiigﬁlga?% 11&1’6%6 rteaé%fj%gxlg}%%ﬁ]é\fgz%ﬂuom u}acﬂ 0.17 g, 0.68

156.188e058y 64, (M, (0.0925)0.68L bt dby} .1 8MEo =R 18 &) mess;t ﬁﬁlol) and 2-

for ,C24H24F, 3.4 Fo 178 I R

( nedFTEXHR; 5?2 ?@%y&g@%ﬁp@& (8 i%ﬁzgggmo qers 15‘1‘5113“51‘16 dry

%ggZ)M]EZBZﬂL v&ihaéiided 14%&'63 ,afagibﬁ8 Aé’teﬂ-@c&?uonsﬁll mif@R wztys;h%atgd to 120°C,
e - roceaure 10r renDVIn e

75 B89 ARt RS e S L

addejﬂxcﬁﬂt@raﬁihb WCHATY, &f CIEIRNEGHL0M /O CHECl,: MeOH= 60: 1) to give

(“‘Be‘i’?ﬁ§$ b{l)gné? A Ry A bEGHyE:uMeOH20:0)20 By NMR4EDCls, 600
mmlMHkﬁa@ﬁ%ﬁnﬂ mr? 2oy [P 6h 1B, 11521 BB em! ?@%'4@%59 {m, 28,

m xt ure was al o stir at roomterrperat

22 Rr/8 (tsh@)sé’oﬁ%éhtz%okéﬂrb(ﬂédlf@y 6,88 t6a%y/(dé\2APo¥ AT-G138 (m, SH),
and e t a
T er T PR P D SBR[ D D 157 49P). Founa
fl udiddc IRs(nqa@e\m@ya%Q,yl%ﬂh@M)?cmzom&Oyu§51unax& 14557 1248, 1177,
| le 45 - 5-Fluoro-I-[ft-
wlioélﬁgf%%/’gg%%%?gcet oxynet hyl ) cycl obLt yl Juracil
[00330] Ina 25 niL flask with 5-fluoro-I-[*r

fl 0 t hyl ).cycl obutyl]-uracil
(0. PG Sy B et 0 02 ol )
|nS|(myairomﬁ§ﬂ1yl§t:§rcEBd@ﬁumder Argon to give a yellow
solution. After reacting for 6 hr, the solvents were
co-evaporated with absolute EtOH and the crude product
was purified by silica gel flast® chromatography
(CH2A 2: MeOH=20:1) to give Fhe ired oily product
65.8 ng (80% Rf=0.36 (CH2d 2:[Me 20:1)). 1H NWR
(CDA 3, 600 MHz): d 1.70- HOGS dg), 2.1 1 (s, 3H),
2.42-2.59 (m 2H), 4.23-4.24 J=6.0, 2H), 4.56-4.63
(m IH), 4.97-5.08 (td, J=54 6.6, IH), 7.31-7.32
(d, J=6.0, IH. 13C NWR (CDCI HH 150 MHz): d
20.48-20.60 (d, J=I 8), 21.01, 36.05-36.18 (d,
J=19.5), 56.49-56.64 (d, J=22.5), 63.31, 88.55-90.06
(d [0])362]6 &) 2 10 28. 82k Wik A1{ @, 19%—33:)3,m1i6|1911ﬁﬁ131&§]ta51301e 1 mL
éf%)g 49. 23, 156. 8 17 1 FAB) : expecte
for Wéfﬁ EQ\ioHgive 3dighd ye %Eﬁ%WOZWSInO@Sf}lF tlpgly W”lth N3-
( neQMB—ero?aﬂ[ﬁ?anszgx@ﬁroxﬂzlz&&?’-(benzyloxymethyl)cyclobutyl]uracﬂ (64 mg,

0.14 mmol) inside, dry anisole 1 mL was added, after which AICl; solution was added
to it slowly at room temperature by syringe pump. After 1 hr, cooled the mixture to
0°C, dry MeOH was added slowly to give a colorless solution at the end. Then the
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1466, 1378, 1243, 1074. Exanple 46 -
4-11,2,4]-Tri zole-5-fluoro-1-[*r aws-2-fluoro-c/s-3-

w@ aweadegnet hyl ) cycl obutyl ] -uraci|l [00331] POQPGI/(82009044709
m., 0.98 nmobl) was added to a sol ution of
1,2,4-triazole (0.22 g, 3.19 nmmol) in 5 nL dry CH3CN
containing Et3N (0.45 nL, 3.23 mmol) at QOC under
argon. The m xture was stirred for 1 hr at room
tenperature and then the solid was filtered and the

filtrate was mxedtoget with 5-flu - s
r ansojLepist Weg gemevesl qigc i‘fﬁ‘f{‘:‘f‘hﬂ ?c?&?ﬁ%dut]{yl ]Sbl} acpyt flash
(0 &ﬁm%atograﬁw(@mcb Al feor=s0:1y td iyveat WhiemsslRNPRL ahyr g30%,

sol vent vvas evaporated and the crude

m fo,ﬁoélwk@{ﬂzr MeOE28y))si 1 i ca gel flash

chromat ography (CH2A 2 to CH2d 2: I\/EO—I:ZO:I) t o give
the desired product O O g}&lS% 16 (CH2d 2:

Ve CBx@0ple)7y - 19¥ietivian¢-Bhenz oxyw@lsﬂnqz globyfare 751 82 (m
IH), 2.12 (s, 3H), 252260(m2H) 4.25-4.26 (d,
1=6.0, 2H), 4.67-4.73 (m I 5.12-5.23 (td, J=54.6,
6.6, IH), 8.01-8.02 (d, J= 8.16 (s, IH, 9.17
(s, IH. IR (neat) vraax 305@@&6, 2854, 1684, 1458,
1265, 738, 705. Exanple 47 -

4-Trii sopropyl SI I oxy 5-fluoro-I - [ "f1 H5-2-fl uoro-cw 3-

hy
]S?g qp%é%(]t hi“:v E{ %8%%(5 lﬁﬂ&f’f\ao 09 ggfé%(d &Y % %53 li{jﬂ'nol) and
(ac ﬁieﬁiy}tﬂﬁie]ﬂﬂp}l@épﬁd)rﬁhuﬂaydlﬂld&lﬂm g 4(80mthol) igpideQd( Axdtiokane was

and DVAP (0.1 0.82 S dr
was 24ded appd %Fr?di%cg’ Q8 ¥sne %{E") %Vﬁﬁo%y"rt‘ﬁ é’y ag%gqli\lg)n C§1E?r 30 min,
3N GBerlwhibh titheBle 'ﬂﬁﬂ@du}e wadtddlagen 1000 |aad at D4-Gﬁ>@aﬁmszbluhon of 3-

TIPSO (0.18 nL, 0.82 mD was add dro

Thi $bepagosmesiblayelePuaons ﬂiﬂq & F SHR? éﬁé‘?‘%?@’ g&odmp The
| ef thistuld whd@etlsBfrink 201 0°Cafok 8rhrWhieh tﬁd Q'Bﬁvehhﬁaé:‘vf&nb@diﬁ by rotary
was renoved to give the crude product. Exa

4- t evapRraterl anditheheegidne W%Q}?S(@Y@fipﬁ pral ﬁnd[ﬁl m%Le orgamc phase was
all %e}%a {talidg% %18 fgg%us %ﬁ'gsgtv%ye&ﬁﬁayd %vitﬁm}h@b%b”c])mbmed organic

ur acl a 25 nL flask
5- f Iphaseowds-dried aesM2SOL awst the selventavas evaporated to dryness to give an

(ac etlox}%rn?%:gyl 10}40\%6%%&?{%4%1\}{/ as(leJa %%Ogésﬂ OBoBatoBapty (Hexane:

nmo Io)1 under argon,
f ol Im@rd=1yl)tth egﬂaadfd celpdess OfED.48 rg, 680 8£7A.79 G‘IE@VQQ’{]E@[?&C—?) 1)).

ot fjr ﬁf%@qﬁlﬁ 440 3&1%?8 \;\EE?L 48 H"@#‘é% g%h S%PFE’H\A%Q 72-2.84 (m,

r enmnad3 193G0VE T, czmd%sao(rspum);n 74BN, EH1G7.2-7.4 (m, 5H). PC

(be l&ﬁ}é‘% ﬁﬁio)b@yg ggg%g, ]ng 6 :gé3 Bt ?E?i%,cifi?% 127.88,

sol ubik@n, Q734 | wes qFAB): é}ép-ébﬁd 2fof|cuh@Hg0czM+H) 189.27. Found
(benzyl ore, h@%ﬁéﬁ;é@%ﬁ' TA5H) 1472 048, Sar 2411, 1071, 1027,

chI ﬁp&gqnyiybg)gsphoro dichloridate (0.12 niL, 0.74
o% was’ added at OOC and the mixture was stirred for
5 mnat OOC To this mxture was added 1,2,4-triazole
7 i utahed at
T8 1 R A S B AR RbURE
tenperature and the solvent was renoved. To this
resi due, Et OAc and H20 BnO

o

OH

106



wer e added and the organi c phase was separated and the
aqueous phase was extracted with Et OAc once. The
W@ e0vbiosR281 or gani ¢ phase was dried over MgSO4 apdr/UR®05/044709
sol vent was evaporated to dryness. The crude reaction
m xture was purified by silica gel flash
chromat ogr aphy (Hexane: EtOAc=l :1 to Hexane: Et QAc=l
:3) to give the pure product 0.01 g (18% . 1HNMWR
(CDA 3, 300 MHz): d177186(m IH), 2.54- 2.62 (m

2H), 3.52-3.59 I 3.70-3
( rl_nl) [09343] 4Ingag|_105r(nr£7ﬂa{s£1|)w1g1 lsale@ylege é(be%)é % é{lscyc}f)@ut(lﬁ? (1.54
g, %(99 ﬁmfolﬁﬂﬁal(ig dry]‘ﬁ-ﬁo’ll i) wa8 added(dnded dfpon & give (@Scolorless

P t §cffutionn §['h|en pbal ghis ¢ 0, -BRN A SPRETH 2 rbnlt | ryug) was
en ”&%%9 %o%@ysdj%m@? J&‘é ah!&‘&&i%fl%{ﬁ \IP @SHabidsk ForgRemiaand was

(0.1 8 g, 1.33 mol), |
18- ftostiring o0 22 &z, ga,ﬁeﬁwﬁmhmm 9he g@ﬂgtlon mixture was cooled to 0°C and

Cl Sz.2+ o H 1
( beﬁé% g?‘ﬁéﬁ?{% @r TBL} ar1d 30 / Oazt% 8 (I%L)lvger% :atddgd g%ccesswe y.

MO WYted stistiniefor drhy, DM:H(Zl ad magataw&achwgr@ radggdg oFhe mixture was
After ad 0 t he tur e t
- ShEEn i A% T e e frg i pfthe s e 5y bOM1£86, and

t hesd1asit ehaorakisn guwe it ctwlielyly prdductawtieh wak asrirﬁed by silica gel flash

Klgr g ]gtg%lg r aB{;})’ g%%ggtq%%q_lé%%g!% C,Q?or‘% éc%agawﬁ/l 1.44 g,

NEOx'SWQ@(on)m Heﬂhn%to@mpis 2y). bHOlMRt(CDEhZ@OOrMHz}Z 341942-1.60 (m),

|\/HZ)1 8601 92) @@ %1%@ 1@%2;_|)36—2)§)4§§1}|_5 [é\%@(lﬁn%%), 334%03 51 (d, J=8),

3. 53-53.9646 (de—s%Fhs 6443 6438(d( 33;8)2#&31 (@, 43345)87.2(T4 (t)d) MS (FAB):
5.22° 545 (td ﬁgézsm 5H),
7. 7@x1qe§tedrf¢q)claféls%(l\4“sﬂ> ﬂilﬁ 3. 1%@11&%9?% 3, 75 Miz): d
20.80-21.08 (d, J=21), 37.12-37.38 (d, J=19.5),
52.71-53.02 (d, J=23.3), 68.80, 72.92, 88.97-91.98 (d,
J=2 Fhplel™, G1s-3-Bemzykeymety-gyclobpsgner arbaldehyde

138.39, 149.78, 152.77, 156.08. MS (FAB): expected for
C17H18FNSO (M H) + 328.36. Found 328.15691. IR (neat)
vmax 3323, 3169, 2917, 285B"0469%-M1598, 1575, 1475,
1454, 1418, 1363, 1329, 1303, @ 1075, 798, 737,
699, 649. Exanple 51 - 7-]

nis-2- FI uor o- cw 3- (benzyl oxynet hyl ) cycl obut yl ]

?:jnemg ne.f 09336 “%‘ﬂf‘%Ra s uuo%ogéry%%@(w 'E-Dzl% fonfol) in 7 mL

|3 H§3 r%cg%c(z rwailgb%lf% % éﬁf;@ 48 (iich 21yl dhl&Tde4093 nilm 1.37 mmol)
J=4. Wpszﬂ;led drop &y -Fqu;37ur{dﬁ{ argg} %ﬁtabg%(ngg atI %)8 C éo AP rtun a CH,Cl,
|3 '7_|) 083@7 1o (1{ ey eth%loﬁbé\qulb}éygﬂeg%ﬁ@cll&ltgﬁ (e tr.&ns%:'E)l 02 g,
73. 9797 ®ooDweg zddpql dgqp byjdrop zzj\fterlsj}prgdbr ]1?7 %g{ (§ % ggé Lfl, .9 mmol)
L2 R B OISl S dBipi e on fo i

328. tefmpatsture. RAffen i, Thrshewsd g stara*tpsgnat%@a7'fhelléls%fea°ﬁ°n mixture

1601, 1 7. 0
120y S €50 B AR KR, 1
ans (zl SEN 0 @il)-and drite (1N dﬂo@)ﬁé&'ﬂ@;ﬂrga@}ﬁm}@%‘w% drid ervpidgSO4 and

| S)loil‘?la S%llvf%lté‘fa Vvérgrrgrlnlg\éed to §1ve i (Qly product, which was purified by silica gel
(benatbaxy Hyy«m@gaﬁé ahOoRnyH): a)jtergwaethe Bis-Bastrggon@r FBH mg, 37.4%,
ni o) 2‘—0| nS(Hexane E%)A%? 1% as a Scolorless oil. 'H NMR (CDCl;, 400 MHz): &
2.01-2.08 (m, 2H), 2.21-2.28 (m, 2H), 2.58-2.70 (m, 1H), 3.03-3.12 (m, 1H), 3.37-
3.39 (d, J=8.0, 2H), 4.49 (s, 2H), 7.25-7.36 (m, SH), 9.66-9.67 (d, J=4.0, 1H). MS
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added under argon. This was cooled to -78 0C and BO 3
(1.0 Min CH2A 2, 0.75 nL, 0.75 mmol) was added drop
whygoodoei2s1t After 6 hr, add amoni umin MeOH (7 MNT/URHN5/044709

by drop to quench the reaction and then evaporate the
solvents. The crude material was purified by silica

gel flash chromatography (CH2O 2: MeOH=IO 1 to 5:1)

to give the desired product 30.8 ng in 52%yield. 1H

NVR (CD30D, 400 MHz): d 2.10 (m IH), 2.52 (m 2H),

3.78 (m 2 5. 00 | 5,29-5.42 (t = 548,

6. 4(F e}qg:')c’@g f9r3C13{-IHp (g? g3 2q5 H?' r'(gsg(PFl;bé?f? ",[1§ (neat) Vimax
exp ?6446%9 fs%sﬁl%lZﬁN@Q%Mﬂfdbz“ 72877023. Found

238 109 Exanpl e

6- Chl oro-9-[frns-2- anro ci s-3-

§E§g§xﬂﬁ Hflt,,lg,yiz %@%ﬁgﬂ&%&ﬂﬁ@?ﬂbﬂ@mﬁ%@&ﬁ&eﬂyﬁe a 25 nL

| oropurine (0.13 g, 84
nmol ), dry K2CO3 (0.12 g, 0.84 mml), 18-crown-6 (0.1
19, 0.42 nmmol) and BnO

ci s-2-fluoto-trans- 3-enzyl oxy thyl)cyclobutyl-nesyla
te (0.12 g, 0.42 nmol) i nside, y DMF 7 nL was added
under argon. After addition, t xture was heated to

1200C f 4 h ft wh h t t t

o meABES 1 AR (R B MER s { T2 b g i A 124 ot 2 5261

fl aﬁg £y, 9B gk ayy3 455146 é@ J—g/eqmu@@)zmwmwe{nﬁm),977-
coupl ed roduct in 3 @6¥|eld and

N7- 838 4. it Br JBudR (Rea) V69291 Te B9 17-?4NW6( @ﬁérngmebﬁ 701.
MHz): d 1.70-1.75 (m |H), 2.41-2.49 (m |H),
2.55-2.62 (m IH), 3.59-3.61 (m IH, 3.65-3.67 (m

| H) Exdmpt 81 -60-1-Hydesiymeghyda-bsnayloxymepthy)-eselolsutane .

IH), 5.60-5.66 (m IH), 7.28-7.40 (m 5H), 8.76 (s,
IH), 9.02 (s, IH. Exanple 54 -

6- Benzyl oxy-9-[ft""ns- 2- f IR4E &
(benzyloxynethyl)cyclobutyl]gﬁﬁgﬁ;e [00339] In a 100
nm. three-neck flask with 2-am nM0-6-benzyl oxypuri ne
(O 56 g, 2.33 mml), dry K2CO3 (0. 34 g 2.44 mol),

6 _(0. 2-f
r a" SO@%begég,pg@ ﬁlﬁgﬁ Wt‘g)cgj-%a%ﬁﬁp I Plcgf)léul{ztlﬁcaél%aldehyde (73
2. 3311{5“’(‘)%6)m1'n6§ 'él%ﬁie %}CI@?@ ?ﬁmas\/ﬁﬂe@dﬁiﬁd atgofl @ give a colorless
ar gon ter a |t|0n t he xture e
fo? solptipw. Then this Waicepied FOrre7%r]°1%oslP iR %?h%ﬁ %ﬁ’?ﬂe’d PRI, 0.72
i | 1780 agrPhft 3 hr, th
B

g NGeactioupheaiepehsd yath a6 Yrald. The sehgtren mwas&aewed to
W%QA_}% %%‘r%}%ﬂaﬁﬁl %ﬂ%ég)l 5 1r: f’ﬁlL%{(Qgel(erQalt %J'Q added and the mixture

4 68Na4§ stirred mlgo’idr@sly for 28(6@13&15 (]fhgn tlge:glzgaglc @a@ wpsHyeparated and

ﬁ"\/g‘r"( é&ﬂ }gll_&l f’alae %}ﬁfzﬁ‘% 05%1 ]%%bgé QE%C %cm?%téds Pl.'lrgﬂcahétsﬂgf silica gel

3 7 4B 7 chbmptbgrapl O Hexage: 9 EtOB8=3B) ( vieldgd2 2-1-tgdrokgmethyl-3-

1 27 Qtégzng}ggl]éihy 9@%} %.\1?6 8a§_' féco%cg essi Qlé )@42 ;’n]gl gé Z« 6{ %) ]1897'0 %‘ (Hexane:

138. 36Ac%33))30H NNIR.(2DC1;] 800 RB1z):162485.61 M5, ZE}R)10-2.20 (m, 2H),

3 S5 eb e pheat s SR L P g, 451 6 2

15367 20428 (m 14>, 1263, 1024. Exanple 55 -
9-[trans”- &Iuoro ci s- S-~ydr oxyl net hy*cycl obut yl ]

guani ne
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[00340] In a three-neck 100 niL flask with a stir bar,
i quid amoni a about 30 nL was condensed while the

wo b@skeizas cool ed to -78 OC. Then the sodi um NBCHUSHES044709
added by pieces until the dark blue color persists. In
anot her flask with 6-benzyl oxy- - a
z"-fluoro-cz.s-S ODenzyl oxynet hy~cycl obut y*adenne
(0.33 g, 0.76 mmol ) inside, dry THF 3 nL was added to
give a light yellow colorless solution and this was
added drop by drop to the above flask wi th sodi um and
ammoni a. This was allowed to stir at -78 0C for 1 hr
and Eidni@ss hiis 11 1RethI- 18
hr sti rrlflng, sol i dﬁﬁHéPtCI l?g%‘ﬁl%’d\i%lﬁ%g? {3@%@@%&%;&
OC until the blue color d| ear 0 give a white
emul sion. Then the dry-ice aggggﬁi bat h was repl aced
by ice-water bath to facilitat he evaporation of the
am*rdﬁ93f§7] THe @r utfe mht dfashl wihus:mbhmdmadnaxh;d -3ebengdddyynethyl-

appg_ygl%?ﬁt&ebg%gégé :Oj%trgl%hl 1ﬁs hi%ﬁr SI r &2 %?sy ad@%_lm%er argon,

( 50%)11@?%}2‘@6 dHEG Bf ENHC@IZIS -h), )l 06l MR AGE30OMIin, 480reaction

%{ﬁéezwg co%%%l%o 6‘2} a,@"l%sgéo ?qu%' éDSZS(lgmgﬁ %s &éieflldaop by drop.

J 55%%; réacting Ifdd) 1 h7 aBQ°C, she tebtionkdds d¥RHe m%Q@zO and the

21, 67-21.88 52-40.71 (d
54, f’igang RBPSE gasy %‘)(agedg ik aélﬁ)dg%“ 9bf’(na ongey drigd 019?81\@@04 and
138.c8fenttfdd 48givd 25lighd yelldd chille éﬁ@uétFAB&nﬁcﬂﬁ&? 6} flich %El flash

(210 + 25 Found 254, 10489 ( neat
Lo SR AN oot 2ot 224 doapl IR Lot
106148 Exe) 1308, 36-0.26 (Hexane EtOAc 'H NMR (CDCL, 400 MHz): 5

=3:1
frn Flu ro-tr" 33 benz ?1) ) cycl obut anol
[oo§ I%,Qﬁjo A220 a2 -2762/m zﬁl) 2.95 (s, 3H), 3.38-3.40 (d,

cz, s—Qofi%)O qumzm? (bes ZMbOK)SU‘%E ) § 36! '7‘3%“%%?1) MS (FAB):

(1.82 -nj t robenzdicaci d

mmle)‘Pe&F?é for %ﬁz@@ﬂl\@ﬂ) 19813 hrmbbynd A3 %@82 drIR (ﬁbiﬁ) 25, 3055,
m. wesy 2 T tion mxture
wascool’ eg@te?%?:?%ng{ Df %7(%9561%&@7@?8 mol ) was

added drop by drop to give a yellow sol ution. Th|s was

s RPN TR Pl 1 TP D s i

solvent was renoved and applied Rdirectly to the silica
gel flash chronatography (Hexaney QAc=20:1) to give
the desired product with a litthe iNngagity and this
was redissolved in 1, 4-BiPexane 86 niL. This was
treated with agueous NaCH nmol®1, 4.3 nm, 1.72
nmol ) at room tenperature. ter 30 min, AcCH (0.07

m., [@388 ni®l )a vvas &ﬁﬂe%ﬁb@%e&me ﬂaﬁl@d%ﬁﬂﬁ WEL1Chydroxylmethyl-3-
concentrated _t vol une under reducedaﬁressure

The GBS gD AP by 1 BFR e e T BEERE) AR M5 ficro-uracil
sat (.44 gl Nete(dl) anlins,009 @64 ¢ PN ﬁnﬂ@)smglﬁ e&%@ﬁgﬁ 10 mL was

NgSCﬂ and sol vent evaporatlon ‘gave the crud
t hafddgdmder 31eombép Biye i light yekew s@lu‘a@rh whln oome @gmtapmyds at the

( Hexahen offhOASE3 Afaer 5 g‘mg 'sfé?t c]‘h&& éz%’g % g@aofm EtOAc

(Hexane: Et OAc=3: eS|re pro
60030 mLdL. ﬁmpr@‘mc(phpsel WS, seﬂa.rﬂt&d ﬁldl\ﬂasbad withdprine once. The

2. 64708ni® YnddD) gn {

H g%x.u % % W% edi) %\%MﬁS@g (ﬂ&xa S?Yé%ti vgte gvaﬁora%m 40 give the

| H) ¢rude Z)S}d?icfs iieh wakpurifidCbiN\Rica GRC! fhsh Idbebmatography (Hexane:
EtOAc= 3:1) to give an off-white solid (0.66 g, 84%). MS (FAB): expected for
CosHyFN,O4 (MHH)' 439.49. Found 439.20310. IR (neat) vmax 3073, 2933, 2856,

1713, 1655, 1513, 1467, 1249, 1178, 1106, 1032, 993, 820, 773, 742, 699.
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MHz): 24.74-24.88 (d, J=21), 32.46-32.59 (d, J=19.5),
68.63-68.67 (d, J=6.0), 72.21- 72.35 (d, J=21), 73.43,
w©@200686241 18 (d, J=225), 127.85, 128.59, 138.4BCT/US2005/044709
Exanpl e 57 - trans-2-Eluoro-trans-3-f e
zyl oxyi Aet hyl ) cycl obntyl - nesylate [00342] In a 50 nL
flask with *rarcs-2-fluoro-*ra", s-3-
(benzyl oxymet hyl ) cycl obut anol (78.7 ng, 0.37 mol)
inside, dry CH2A 2 was added to give a clear solution
under argon. Then Et3N (0.26 nL, 1.87 mmol) was added
to the above solution. After 10 mn, cool this to QOC,
M5O E4£npié sl 5-Fueto- lﬂm&(mﬂsm@ﬂéﬁ@l)déy%bhwu@im and
this was left stirring with the tenperature going up
to roomtenperature gradually. After 3 hr, quench the
reacti on by addi ng H2O. Then the Brgapic phase was
separated, washed with brine once dri ed over
MySO4. Sol vent evaporati on gave th {jude product

(Rf=0.25, (Hexane: EtOAc+&l) t s dlrectly used
in the next step. 1H NNR ( d 1.85-1.93
(n1 IH), 2.30-2.40 (m 1- 2 79 (n1 IH), 3.01

[%bb69] 3. 151’@ 3 rﬁﬁ ffagi} y%%DAIC?lj 93 g %184 %ﬁﬂépgz 1'{1'31(16 éﬂs anisole 5 mL

1 3 C Wd@@b@d@r arg(@ﬁo |ng)a light @BlowZeRBoR An(adothéi=flagk with N>-PMB-

gg Z"%ﬂ{;o;fo 3%[0‘9% @é@%@%&(ﬁ%’c?@ﬁ?@y% ?5)3&7%(11 %érflmgg)mmde dry

128. zgwsole]_fg@L Wis added( afeatwhichrtime 2108 Aolu?i86 Sras AdA 1o i $&dlowly at
]E-)S:grgr%f)%l]tégpe-r%geg Aigt del’uo%9ﬂms%gs4 theSrSn?xturg Qx?as cZ)glce)zd tc? (())QC and dry
9d[ cMsOH- vgdgéadg@i- dbwly&o@m’mydlﬂﬂ%ﬂ%lﬂﬂdl? z]gtl}tﬁd ﬁl’ﬂlﬂ 'Yllﬂqeh the solvents
ade niL thr Cc ask w t

a de%eﬁg E@gveé lniil% iwlbn egjrky ngel( @aslllc}gomatography
0. 8QCIHOL) MeOB=20:046 fﬁhCQ 120g1=10:1% 8 B l)widR%olid (0.26 g, 74%,

tra

o R Pty MEOHTPY0) 1 BOUMR (GRG0 VB IR (reat) Ve
0 3&40m1054,i2084,d694, dBy3, DAY, 524&-1@\@%@%‘1% %‘43' g.argon.
After addition, the m xture was heat to 12 for 24
hr, after which time most of the DVF was renoved and
thegﬁﬁi i .
Chr OGS S PR L2 oD b B b BSlvgosing
N9- coupl ed product (20% Rf=0.21 (CH2A 2: MeOH=I O
1)). IR (neat) vmax 2924, 2851, @644, 1600, 1473,
11265, 1087, 737, 701. Exanple 59). NH
c/ s™-Fl uoro-S-"ert-butyl -di phen | oxynmet hy”~cycl obut

8y
anone TBDPSCL [00344] Imn® 25 %sk with

m 2-f | uor o- 3- (Ti ydr oxyl net -cyc obut anone (0. 23 g,
1.9 mmol) inside, dry CH2CF m. was added, foll owed

by t dit
DTN TR N e
Ic/_j\f It & 0,668 acholh tnsidey drh . CHLAN ﬁﬁLLﬁ@%ﬂ@ﬂu%ﬂegﬁﬁgbf hf6’ﬁ§wed by the
11U I CN was_washea w
oM ettt ey aaptifion O NaadsmBRbena Atlombimethmiiins (024

oncmL T8 @meb it Godal Bspeidie. dnired1 Q¥ ahe MISEH:s %ge cooled to 0°C
solvq$t evaporatlodﬁgave the crude product,

pur 24 Btflugipacstic pplydgide (G44mh. 3ol Hes aaﬁdh@/dl(om)salm @Ver 5 min.
Et OAgter 90 hlinta® 0%, eCH, O B1utiBS %t 4 %tro%he?}%l QW AN%98 mmol) was

added drop by drop at 0°C. This was allowed to stir for 3 hr, after which time the
mixture was poured into saturated NaHCO; and the resulting mixture was extracted
with CH,Cl, four times. The combined organic extracts were dried over MgSO4 and

evaporated under reduced pressure. The residue was dissolved in 1,4-dioxane 10 mL
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Et OAc= 9:1)) the desired product. IR (neat) vmax 2931,
2858, 1798, 1634, 1567, 1472, 1428, 1113, 741,
w(O oRsmsaepl e 60 - PCT/US2005/044709
Benzyl - CS-tert-butyl -di phenyl -sil oxymet hyl - Z-f | uor o-cy
cl obutyl)- am ne TBDPSO K1LJO [00345] In a 50 nL
flask with
cw 2-fluoro-3-(fert-buryl -di phenyl sil oxyni et hyl)
cycl obut anone (0.35 g, 0.98 nnDI) inside, dry 1, 2-DCE

3.4 was added unde n ve a colorless )

ol (PR GRS EOE AP (8 300 25 AL wos ddpdvp risture was
vas hastdeth 4 ali esiSitisble0R fRbont ek el Iﬁuoﬂ\fxfa%oncentrated
stirring for 5 mn, sodiumtriacetoxyborohydride (0.29

g, Prdhevesidye wascomgraneraiaf WithtabeFHOH: oThyi qradesprogiict was purified

enulis
m’mlb)? s\i,lv{absa gﬁ% fé%g cﬁ!ﬁg%tff}apg@ (@Pﬂﬁﬂyf 'tﬁ\‘(f;er%'ﬂ{—i‘l% lggnl : ea ‘}/rqgverse phase

yel IPERasdve tHISG Ghe ¢ §Hv@§ gradientsto give ﬁlge flesire® product 0.06 g
and ( nmnmemr%ga owe&@ﬁ-lwg @fﬁ 1, MR, aTP%g 1.66
$ e a ueoﬁs

organi ¢ phase Separ at ed phase” wa
ext r(ﬁlet?Tébl 1\/&5t1h99cﬂm2@H2, 2L (0T RE) cHhbB ne dd, dfsgé,rﬁH), 3 71 -3.73 (d,

gﬂfﬁew’a W'Sg?ﬁég‘é {;JM?‘?%@ c{wlﬁgd&lg %%@ép{?%?i%@ﬁ% 06, 30.49,

Et Q8339; I53 9tzo 6626,e 178 D7129.036 (Y J=RBR) 01 302 1 {Me X a@de :J=237), 149.89,

Et %%U 33 1)%8 WEBg %ﬁsql)erc%%ﬁr %golf‘]g@ #f_l ( ’)*( %A? :ZFCS‘EJ%%( }ﬁ (neat)
2H) vma?,sa@ 3002933, 1694) 1533, B73, B69( 1B44 41041, 903,515, BB, 752, 706.
(m IH), 7.3-7.7 (m 15H). Exanple 61 -

S-terr-Butyl -di phenyl -si | oxymet hyl ~-fl uoro-cycl obutyl a

m nExpipBAsy] - SFhRoro-1- [trans-4~(hydroxymethyl)-cyclobug'l]c tosine
benzyl - (3-ter”-butyl -di phenyl -si | oxymet hyl Yuoro-cy

cl obutyl)- amne 212 (0.27 g, 0.6 nmmol) was dissol ved

in 6 nL MeOH and this wagotreated with 10% Pd/ C 0. 13

g. This was subjected to th ydr ogenol ysi s conditions

(50 psi). After 12 hr, the tion m xture was

filtered through cellte and th |trated was

concentrated and was purlfledogx;;?Ll ca gel flash

chr omat ogr aphy (Hexane: Et CAc to give 0.16 g

(68% Rf=0.30 (CH2Cd 2: MeOH=Il 5: 1)»&Ehe deS|red

7 st Sty Oty A9 M 2B ot an) B30 . 4m,

| H) 3.68-3363-(@, %4.0( 781))) 39-3.31 &) 5. @52}()”7 23-tib4 i@ 7840 31}%5
(m IH, 4.98-5.15 (m IH, 7.38-7.70 (m
NVR (CDO 3, 100 MHz): d 20.16, 27. 43 33 37,
37. 8RamBled7 -(0dicis a@iine
on TruEpIcE] ?d ‘Jlﬁ%ézyl&% Qgﬁiy%i%bgg"l]a‘%%‘g%l, 136. 81.
M5 (FAB): expected for C2 1H28FNOSI (N%FD+ 358. 54.
Found 358.19963. Exanple 62 -
| - Benzyl - 3- (3-fert-butyl -di phenyl onynethyl 2-fluor
ocycl obutyl)- urea [00347] In % mNfilask wth
benzyl - ( 3- benzyl oxymet hgho 2-f | u CH@ cl obutyl)- am ne
(0.16 g, 0.45 ntnol) insidg, dry a2 15 nL was
added under argon at room't erature to give a
colorl ess solution, followed by the addition of Et3N
(0.06 i,
[00372] In a 25 mL three-neck flask with cis-1-hydroxylmethyl-3-

(benzyloxymethyl)-cyclobutyl-mesylate (85.6 mg, 0.3 mmol), adenine (81 mg, 0.6
mmol), KoCOs (83.2 mg, 0.6 mmol) and 18-crown-6 (159 mg, 0.6 mmol) inside, dry
DMF 5 mL was added under argon. This was heated to 80°C for 8§ hr and then the

volatile materials were removed by rotovap. The crude material was purified by silica
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0.43 mmol ). After stirring for 10 m n,

4-ni trophenyl - N-benzyl carbamate 150 (0.11 g, 0.42
wonwbk)e3zas added all at once to give a yel | ow BOI/US20051044709

This was left stirring at roomtenperature for 28 hr

and the reaction was quenched by adding 20 nL CH2QO 2.

The organi ¢ phase was washed with 1M NaOH 10 ni, H20

10 nL and brine 10 nL and was dried over MgSO4.

Sol vent evaporation gave the crude product that is

purified by silica gel flash chronato xane:

Et Cexd £ash ghrematggmephy0 Chlglh{ Moo= -Lhio Ve(‘ﬁ%é%%&fgs compound (63.2
Et %).) f M-I BL£3$ OFbuthd 3QR18198
S R A A 13 LAt Mt Ve
1112R(1Ez1ﬂ))vmawz76 B90anbA78, BH6, 1570, 1458, 1414, 1308, 1214, 1071 %50. The

oyl Sbﬁ%east%%%fﬁ%@?“? R e R e

1 rrL AcOH and 10% Pd/ C 0. 15 g i nsi de,

e LI R ! 2 vor

hydrogenolysed at 50 psi for 4 d, after which the

crude m xture was filtered through ) ite and was

purified by silica gel flash c na ography (CH2d 2:
MeOH=40:1) to give 0.15 g (63 .44 (CH2d 2:
MeOH=20:1) the desired pi@duct. eat) vimax 3425,

3339, 2931, 2858, 1656, 16 8 560 1111 701. Exanpl e

64 -

| -[c/s-2-fluoro-m 3-(fert-butyl -di phenyl sil oxynet hyl)

cycl obutyl] cytosine [00349] In a three-neck 25 nL

f1 aglo3st hrdray sBt 0 Qadk Rith 9&4- Mbenbﬁoﬁyﬂ&%eye&bﬁ’@l]adenme

nmol ) was added. H2 gas was pr oduced |

al | (672 mp Gt mal) §1ide; Asigyle éﬁnlﬁtvﬁﬁl%ixtf‘? §W¥oaf M% yellow

3 (3offbn \%’A'Nfey éirggﬁ %%ﬁbfﬂleﬁm'rﬁ’%ﬂﬁ@dm AR intiag @EW&HHQM ML was
)- urea . gvvasa ded to |veak|n

of @ﬂé@m@eﬂ uEimo, glmwtaéw yEdrsplugam-t i golyson s gslged drop
" oorrgt {ESWR% FirsVBSs acg gﬁzg aq'@ﬁ sdit¥ich. | Bkdr sBirin ot MEbiBAt temperature

era ure. the reaction m xture o
was fc:ohheﬁ?rhchﬂ!@dfedl md etartrredmiwl pThe sapedonmikingg dvas cooled to 0°C

dir g‘ﬂ-é tdérgl?[gghjy atdgedt cﬁ‘g}f ﬁff h}!og Anffthe fdad3fr disappeared. The solvents

chr
2- f lviaé eentwedby fmp Ibugiyé ardofiftwénny solsi andxlynmhwr)f@yl@b' siica gel

N éiiai%iﬁr%n@@gé%@? B Mo 4 Al B e sotia (33 mg, 72.4%

- 3- (20415 polydly: cMerkals)) | oxynet hyl)
cycl obutyl]cytosine 16.9 ng (10% Rf=0.30 (CH2O 2:
MeOH=IO [)). Exanple 65 - ¢

s- 3-f BeKAY BOXYBhylok gatRfiR lobhtab@iey | at e [00350] In a
250 nL f1 ask V\A'Q?hlﬂz -W()L}elzzyl oxymet hyl ) cycl obut anol
(9. 14 g, 47.5 mol ), DVAP (0.58 g, 4.75 muol) and
TsC (10.88 g, 57 mmol ) insode, dry Et3N (16.6 L,
118.8 mol ) was added at OQOC under argon. After
addition, renove the ice-wate ath and let the
reaction stir at roomterrpera Por 3 hr, after

whi ¢ ' r d heo loxyethyl)-2,2-
phas@oé\,}é@e ségz r g?ed “ga\%a%gdegevf th Eﬁ%uggc g’fag Zl(y‘ﬁ}éye s
onc edicldédoegtldbuennondiS @hcahabetio ndé at weamdempayaturey (g seactants were
;ge l;:qraug%t gh%ﬁ’éb&%j? ﬁ%&%ﬁéﬁ!ﬁ% gr\A}’ra 3181.%9{ ét{mérevgasbaﬁdéd 'Jo'tﬁé?l cooled
products, which were then filtered. The residue was washed with diethyl ether and

the combined filtrate and washings were concentrated under reduced pressure. The

residue was dissolved in CH,Cl,, which was washed with saturated NaHCO; twice
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Et OAc=3:1) to give a light yellowoil 13.2 g (80%
Rf =0. 36 (Hexane: EtOAc=3:1)). 1H NWR (CDO 3, 400 MHz):

wal2d6043281 99 (m 2H), 2.05-2.10 (m | H), 2.28-PCBESI1005/044709

OH), 2.44 (s, 3H), 3.37-3.38 (d, J=6.0, 2H), 4.46 (s,

oH), 4.66-4.74 (m |H), 7.27-7.36 (m 7H), 7.76-7.78

(d, J=8.4, 2H). 13C NMR (CDCI3, 75 MHz): d 26. 83,

34,13, 71.52, 73.17, 73.69, 76.81, 77.22, 77.65,

127. 67, 127.75, 127.93, 128.51, 129.90, 134.10, 138. 32,
144.78. M5 (FAB): expected for ClO9H224S éé/“—g

345anly walep gpes- 34B¢ 018K Phere PaR AT PHEXMEDS 20 fsgsolvent was
1369vap312:1%g tok %‘ﬁ% art Idikp pidUhBy \91%3&1 \3&555 E’aiihcﬂ%l flash

Benzyl oxynet hy 1l\/cl 0 utene é
I cn@seomarl Gkan ED c=|§ulc)3|< f(INM §5Dl, H0MHRI0)1.85-1.90 (g,

| ”Sg%e. ), A )So.l@/?%% 51%1%"%6 39494, lzﬁ?es" oﬁB@@femt OHY) VAB-B51 (t,

col ion

room erat ure,
o1 -(bady 5B YET OO QM (EDC 2109 W) 52129,
€l agﬁ hﬁesﬁf‘ags @dﬁ?@’ ¥ % °1‘ﬁ‘7¥3lzegz§ he P3E¥ OMR25. RE=0.45

ure was t st’irring at room
t enpigsahdl BROA O3 1. fiR (neaf)tves 3064, 2927 3RS, lﬂﬂ@n&ﬁ&?ﬁe? 704.
reaction by adding H20 200 nL slowy, followed by the
addition of 100 nL Et20. The separated water phase was

r eeXixhpled® -Wist N (BdnZ@okyviie@)cyelomitasld t he conbi ned
organi c phase was washed with H O four tinmes. The

organi ¢ phase was dried over MgSO and concentrated to
dryness to give a |light yel PBw oil which was purified
by silica gel flash chronatograp l\éie(l—lexane: Et QAc=9: 1)
to give 4.45 g (71.9% Rf=0.5 xane: Et OAc=9:1))
the desired product. 1H NWR ( 3, 600 MHz): d

%0@7%} glg f 4‘1](z'[)rln?1ﬂ.| :t_'i)'igk gv%h g%n%@ox(ygﬁ*%laﬁ]ycﬂa%uﬁnm% @5 g 122

2 H) mlﬁolﬁ) hsigle,dry (THF 30HRL was 2ddedl uder (apgongppive f@]@hﬁ\wﬂow solution.

4. 40, o
127 *}‘és W?Lsch"’gHZ‘g ﬁgc Sﬂéﬁ“fﬁ%ei%‘flfgégg& 0 & 1{31;‘1;1%?) M T 140
325ané’19 ¥ds add8d 8rop by Zﬁﬁ)p abd @ids wisdewed El‘r\.’iamg@ﬁo rqapg temperature,

B B G S o R SRRk Bl o 1R B AR e s

7. 8%0bRBII 0T BdHOOFT,00 Wt agdedldrap byrﬂto)p ifolloty2d rbly thée @Hdition of

was added a _sol ution aof -benz on th ut ene

(0 gaigmaziane: The freame pliseies erap Sy GIREE 1) FRQ Pl AR brine
addi g Qniriel oderMigS, ﬁﬁ&ﬁ%ﬁp&vaﬁ_diatﬁmvﬁ% tiefdrudetpreduct) gvhich was
at roomt enperature vigorously

r eadirigied By silica gel\flgsh E}ggmétegqamyo@#ggaqﬁ ﬁgg/A% 32]5 J?nglve a colorless

thi o5 2foﬂge 790, RED ARHSAHS H@@R&%Nﬁﬁ r*H Nmr@m@g IN0tNIHZ): 5
200 ‘0" "The organi ¢ phase was

H20, 1 %06%%&11); A0eLONGRIC)3 288 2005 n]I_H)b?13ﬁe2 5%%%) 3.32-
ethey p t!iﬁoztﬂgve%z%'ﬁﬁb ov8l7 AMGO sAnd lg@|m\mit(cl)csl3,|75 MHz): §

evapor ati on the criude product (trans: ci s=4
whi c12.90a37. p&r37f&5ea9 Dy 64i11i 657880 BIW2c i Tdfal Bt agB§>o- MS

o GaR Behur ARG (RS FudB@ R, g

czs-diastereomer 0.22 g (37% . 1H NMR (CDd 3, 400

g’f*j)sﬁf%népﬁi éraéso%ﬁﬁ'&émg@'lwﬁyl 1%bu§;‘y‘164~“1§mé)'§')1%oa@e
3.82-3.83 (m IH), 3.88-3.89 (t,
OBn

o
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J=2.8, IH), 4.51-4.58 (m 2H), 7.28-7.38 (m 5H). 13C
NVR (CDA 3, 75 MHz): d 32.25, 41.61, 54.45, 57.41,

wQ 006963288. 41, 127.79, 127.84, 128.52, 138. 28.PCRUS2005/044709
(neat) vmax 3062, 3030, 2980, 2938, 2854, 2795, 1496,
1454, 1364, 1332, 1205, 1109, 1091, 1028, 957, 846,
823, 738, 698. Exanple 68 -
Endo- 2- benzyl oxy- 5- oxa~bi cycl o[ 2. 1. 0] pent ane BnO
[00353] 1H NMR (CDA 3 600 MHz): d 1.45-1.48 (m IH)),
2 18 2.21 (m IH 5 2.68-2 73 (m IH, 3.28-3.31 (m

3.59-3.62 (t, J=9.0, 3.82 (s, IH), 3.88 (s,

IH) 00376}/ - ﬁ%&oﬁmm%lﬂ)sk thh&Zs 1. 1
co& ¢ 0 Mi): d 30.78, 40.08 g&%eg{ﬁi)s% 80, Hggl?gf & 89
73 391101& ﬁll@qbenaozczacs«b 2998, 5 mumd amg Phil(4healtd)7 memek) inside,
306
133§ry ?lggg n%g%%s ad%gdg@ndeg&gén toz%%ia cc;]l%%egs sc;glhétg)% T%%G\g’as cooled
84610 Qﬂan@QgAD 6.@@ mIEX]&ﬁ)m@w@gwas added drop by drop After 15 hr, the

S S AL byl ol sk ol 085l o

g, Glagi7chrorodtyerbplyi (H@ziarﬁ E@AIL 9f1l) BMQVE ofﬂ_wlﬁtb ol canfaifttbd with

and %g%f} (ig%lg).gyfﬁﬁ @%ﬁ‘%@p@, %4)_6’ quz‘yga H,% 8% (%9@,3422-2 28

(o m 2D, 20406 Lrtmp RYT), BetSe. 6iche i Ey G- B)%9<dtr mas4 2H), 4.49 (s, 2H),

ot ooar iy kg P08 g &S i £ 5 %0 TR 0 s

sol 9.2 @;@sﬂ)du‘?@m \CDO1L; HAD Wimkt): x26.35; 3e 48 3.9%, 68 88C70.74,

v g5.1h 55, TR 08 Sah e s BT e LSS cenmy

pr depbbte&ﬁ&p@%mﬂ\m -5t B5438. g@budd a&hmhg orIRt @%ﬁmy 2979,
Hexane:. Et QAc=

C BB sl ez oDy 1318 TR HairaosS, Sigo Saiss, 720,
d 1676-1.92 (m 2H), 2.46-2.75 (m IH), 3.02-3.2 (m
IH),32334(mIH) 3.4-3.6 (m 2H)5 3.90-4.10 (m
IH), 4.2-4.4 (m 4.4-4.6 (s, 2H), 7.21-7.50 (m

5H) 43. 45, 68. 32,
70. %‘;ﬁ f%tla%gzé "z}'g’%y%‘?%?fg’bé%“ggss IR (neat)
vmax 3376, 2937, 2856, 1453, 1098, 738, 698 Exanpl e
70 - (2, 3-Diiodo-cycl obutybsgt hoxymnet hyl ) benzene
[00355] In a three-neck 25 niL flask with 12 (0.29 g,
1.14 ninol) inside, dry CH2ZAR 2 nL was added under
argon to give a dark brown so yon. After stirring
for 5 mn, 3-benzyl oxynethyl -I-c9el obutene (0.20 g,
1.14 mol) in 8 nL CH2A 2 was added drop by drop.
After stirring for 10 m n, S|Iélated 5-fl uorocyt osi ne

(0. H93E71 1 AqueonprdiaPHAsS modbe SAML, 20.Somene]) Whs addedido a stirred
| ef

e PGB0 B G PSR e
adds® m@in 1 g digxsaie inatobicnt Cﬁnfmtamre Thigftasr49amirg Pp:lﬁlﬂséo 9vasL 15.4

sepa.ah th d.over.
concent rat e@gﬁﬁgp% de é) pro PSC s % acuo g N% P Cloncegtmted
g el by Iratevapc h Tberetsotye amsype(rtlﬂmnaah @BW&M@A@ (50 nﬁIQ zgidvmurated

3Ndhb8d (tﬁy)glfi% L¥' tehc%)é nic pﬂé’se was dried over MgSO, and solvent
evaporation gave light yellow oil (2.09 g, 97.5%). 'H NMR (CDCls;, 300 MHz): &
L.71-1.78 (m, 2H), 1.94 (bs, 1H), 2.03-2.07 (m, 3H), 2.60-2.74 (m, 1H), 3.40-3.45 (t,
J=6.9, 2H), 4.49 (s, 2H), 7.27-7.37 (m, 5H). C NMR (CDCls, 75 MHz): § 24.58,
36.11, 37.90, 39.95, 66.63, 69.17, 73.10, 127.65, 127.69, 128.45, 138.60.
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benzene 0.15 g (30% Rf=0.54 (Hexane: EtOAc=IO 1)).
Exanple 71 - | - r [is™-Hydroxyl-c/s-S-
weewglogaegnet hyl Jcycl obutyl ] adeni ne [ 00356] | nPer/RS200%/044709
t hree-neck flask with adenine (0.23 g, 1.68 mol ), dry
NaH (0.04 g, 1.68 mmol), 18-crown-6 (0.45 g, 1.68
mol ) inside, a dry DMF sol ution of
2- benzyl oxy- 5- oxabi cycl o[ 2. 1. O] pentane (0.16 g, 0.84
nmol ) was added under argon. After stirring at ambient
tenperature for 10 mn, began to heat to 500C for 12
hr Exuiied3 12@06-(RanzyloxyethyDsyelehutghmesylate me t he
reaction was left to stir for overnight at anbient
tenperature. H20 and Et CAc oher e added The organic
phase was dried over MgSOM4 O8hd sol vent evapor ati on
gave the crude product, whi was purified by silica
gel flash chromatography ( : MeOH=20:1) to give
the desired product 0.15 g (50%)\&f=0.68 (CH2d 2:
MeOH=5:1)). 1H NMR (CDCA 3, 600 MHz): d 1.92-1.97 (m
IFD 2.42-2.54 (m 2H), 3.60-3.65 (m 2H), 4.31-4.34

@6%%84 rﬂH)j@O ﬂILsﬁ%sﬁ ﬁa’zﬁm&j tﬁ)anzy‘ﬂox?gmﬁl)@@lobﬁfancﬂm 0g 97

73
s minief)), msadeg 800 snL qlrm)CHzil:lngVde Epxden argjgggt]om}_%d bydt'he addition

1] N1 PR S g T8 A mgag, ot conled o 0C

152a8I7MsCE®. 97121L MS6 (mm@) waegcts@étdga) Tiosirop Pvikey kggeppng for 1 hr at
326 as se araie
292@‘)C e lfif‘? é‘vifg H&%ﬁggda"f'l @?&%ﬁ?&ﬁ rfd?%%‘)ga%ggﬁ ga;:gg parated,

1024ashBd 4vith/Btme d398), drﬁdiver@dg&@i and7concentrated to give a hght yellow

T e B

f 1 agh7widahmd, 280 B4052.33 l(mmmw\%c(wm 3.42-3.46 (1, J—6 3, 2H), 4.48 (s,

Snkw)ggfl !qi’gqugii ?%\r @ﬁi{ﬂg&%?’ %,Lﬁ%:n“ggt\g\(/% '75%%[%) § 25.73,

whi 8636Mys &7 058 46)dsB.6%I73AB, 74185 19A65,CHas. @d 1136 43 78MSC(FAB)

T S L o e R

at @@54“9925%8%1@@39(3@@5&%9af266r11674h1ro971917& 9482739, GOB.
m xfur 8 ‘was quénched by adding 7N NH3 in MeCOH (0.4 ni,

2.75 mmol ) drop by drop. The products were

Con i LS 102DEth YRS cRY iyl |upstil

M g R e el RO U s

NbCkhS ) and reverse phase g&?ﬁaratlve HPLC (H20 and
50 1

CH3CN gradient) to give t RedBspr oduct 13 ny
(50% Rf=0.11 (CH2C 2: Me Exanple 73 -
Procedure for the DAST rea |0N\M@h

| -[rns-2-hydroxyl-c ,s-3-
(benzyl oxynet hyl ) - cyclobutyl] deni ne[ 00358] In a nmL
f | agB03mof h th-4 t50ams- Bedeymdtloxipbk ovith- ans-3- (benzyloxyethyl)cyclobutyl—

(ben2yl oxyet h cl Qb n|n

mmlr?esiylﬁ?l @234 % grfé%% Lﬁméﬂg}lgﬁd@ S]f:?er Q%?ggh%%«?n raol), K2C0s
m n, %ST 4@%@&) Bhd 183cra;€;nmml3)z onaga adnkﬂ)jmamiei, deMFeiQ mL was
stirrin roomtenper Af t r1 5

t
sol \Asd¢ y\&d;r PEIPBVIE BN ?igﬁ q{]lowd dd&e{fl %Ivggz Whlte ¥011ds at the
by derrb&aofgtﬁé ﬂ%&l@Shﬁ&hs AR B ﬁ:pllihyit (CHRSE 2: Aﬁ&%ﬁpadd 30 mL
to CH2A 2: MeOH=20:1) to give the desired WE ql
ny (Et@A@%ndF%O:ijézO The organic phase was separate washed with brine
once. The organic phase was dried over MgSOj and the solvents were evaporated to
give the crude product, which was purified by silica gel flash chromatography

(Hexane: EtOAc= 3:1) to give an off-white solid (0.27 g, 50.9%) combined with some
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(CH2A 2: MeOH=20: 1)). Exanmple 74 -
5-Fluoro-2-[ft"a"s-2-hydroxyl -ci s-3-(Tbenzyl oxynet hyl)

wo 2egobxnBut yl | cytosine [00359] In a 25 niL fl aBRT/ME1005/044709
X-2-ben2yl oxy- 5- oxabi cycl o[ 2. 1. O] pentane (0.1 g, 0.53
mmol ), 5-fluorocytosine (0.14 g, 1.08 mml), K2CO3 (73
mg, 0.53 mmol) and 18-crown-6 (0.1 g, 0.38 mmol)
inside, dry DM 10 nL was added under argon to give an
enmul sion. The solution was heated at 12Q0C for 24 hr
DMF £g§ rqu ved. and the cryde material was urlfled
si | Epegum reésrwg@mpa%%gr%%%(%@ 300 A7), 72@1 4H),
gi ve2.e6-0bil (8, $19), b 1 {
for C16H18 CMQ%OO(%H %Hg ?%:/%)aﬁd S%Eﬁ¥4064)§pﬁ% s (s, 280),
(neat§4-¢ msélé)s i 82Hp §789;6.9%666 J=9.0.9%9), 129536165 FH), 7.44-

12887 471207~
absof 16 eothe S el BERdy 0k, ga0.49. Found
cr y 3812084} dBHpeatirvaky2986 286% diftl, d45% 1377, 1265, 895, 740 705.

N3- PMB- 5- Fl uoro-1-[ft- ans-2-hydroxyl - m 3-
(benzyloxynethyl)cyclobutyl]-uraciI[00360] Ina 25 niL

t hr déxampd& 95 + 2Fkuonp-1Hc3-@B-oxyéthylyolobuadiutac{i0. 17 g,

0.68 mmol ), dry K2CO8 (0.09 g, @ 68 mmol), 18-crown-6
(0.18 g, 0.68 mml) and 2-

benzyloxy-5-oxabicyc|o[2.1cﬂj he (0.12 g, 0.62
mmol , translcis=\1X) insid 6 mL was added

under argon. After addition, mXxture was heated to
12(I)C after 2 d, DW was re d and the crude

R AN %@9 S\ 6SSR) gty i 3

CH2®lfa% 'addddQderGRionk) give a%lgﬂt%/eﬂﬂw Qblhtidd) - Th an&herﬁl%slév@m N’-PMB-

d 0. %ﬁu%cg ggzze r”h (bquyloxg_et]@yﬂ})cxclg@txl]ﬂraopl;_é() 271g,3(262_|_ nglgplx mmde dry
| H) ,anBo @ 31 Sdas(died Hiter §h1Z§ i A@}D sohf’troﬁ%v;{s?a'd%%f% it slowly at

5.01-5.11 (m I H), 6.82-6 11(12;&
5H) foom jresnppra@;;te (oa @yringe) pumpg B}idltlglx paishesdthe gnixture was cooled

v 3408, S Fob L g e 13“’5”%%8“ oebichest BB T g end. Then

124ghe Falyents Qe remog, agd 3he mdducvoﬂas Eoeifieg| By Bica gel flash
5- FI

L% ) LS o
( hyé: y%)%%ﬁg{%w ;@I %?%%S/Fe% 28' CI |g1 TeOGS‘g]ﬂ F(Hld (7f(7 fg. 53.4%)
fl a@hmwnech withChedne( GhrdeOmembeked] Bingrhytproduesi d&y m (CD3OD 300

ani a ar,

ool MRS 31 B A%l BT ASTESS (R D80 Ladhs, finl b9 55 (m, 2,

PVB3552£1. ijbfnn aH); §.574. 68 (m, 1H), 7.90-7.93 (4, J~6|9 %)H) BC NMR, ﬁCDCl3,
S ClLO ur aci

Coa T00RHEITY 1o 10 PR S ER Y e T A0 L3, 53,57,

af t &i.10462c87, f¢7C8131$&14JHBD01 W@Smddedotmldl ﬁﬂlO&M 1/523%9 160.41.

oo rat ure y Ssyringe pu , COO e

t herpllé %ﬁgﬁe}e@@@%% T ek (Mg%) a%i%?e%? ﬁ‘)@Wl ¥22.¢9835 v R (neat)

a celLQB4ESS150b06B] BR4aicoy her78 NG sy Tlfzt?@ 1t2h§51@h3’ %95 Sﬁo"??fs%, 704.

renoved and t he product was purified by silica

flash chromat ography (CH2A 2: MeOH=20:1) to gi ve a

VNWEBLE&%%@H 9% -ch- Meﬁg’ﬁ(&yeﬁyl)gyéﬂb:fl%gng

OBn <,N SN

L

N

[00381] In a 25 mL three-neck flask with trans-3-(benzyloxyethyl)cyclobutyl-
mesylate (0.50 g, 1.76 mmol), adenine (0.35 g, 2.59 mmol) and Cs,CO; (0.86 g, 2.64
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Exanple 77 - |-Methyl ene-S-benzyl oxynet hyl - cycl obut ane

[00362] In a 50 niL three-neck flask with t-BuOK (0.54
w@2004/0828m0l ) and net hyl tri phenyl phosphoni um bPOIUSE05/044709

(1.72 g, 4.8 mol) inside, dry 1, 4-di oxane was added

under argon to give a yellow enul sion. This was heated

to 400C for 30 min, after which tinme the m xture was

cooled to 1Q0C and a 1, 4-di oxane sol ution of 3-

(benzyl oxynet hyl ) cycl obut anone (0.76 g, 4 nmol) was

added drop by drop. The m xture was |eft stlrrln

10G:@néW insBiehdry DIVE 1§ mh avas efided pndeiaseane g Gesy 1P 3?%#&} 120°C

e"a%8 %%P 54 qpdgt Q%H%ﬁsévgél BniRsa 9he $RbUEdagpleEt Glidn el flash

gani ¢ ase was separated and 't aque
phmmm rtacgt\@d) W gHARHR e dmweedcmmegﬂdv@%f@%h, 300

v BAAEa¢ LA ABL. 2Tl BRI RS S aiS a8 s (0 162,

waszﬂw«n 5 (@ﬂﬂw soid 12,980, FHalshLEDRS Bt 8. Al (FAB): expected

ri
R AR, B 21551, Wt g8y 250
I\/H21)718d1483 3615,.1486,(1M13,281, 1025738764, Ofy | H),
2.72-2.84 (m 2H), 3.48-3.50 (d, J 7.2, 2H), 4.53 (s,
IH), 4.74-4.77 (m 2H), 7.2-7.4 (m 5H). 13C NW\R

( COadnpid 99 - Ypis3-3-(Hydbx§&hyliéycdbutylidd@fime 74. 60,
106.52," 127.77, 127:88, 128.60, 14z 34. M5 (FAB):

expected for C13H|6O (MtH) + 189. 27.° Found 189. 12748.
IR (neat) vmax 2921, 2853H 17 6, 1453, 1272,
1113, 1071, 1027, 875, 73 7 . Exanple 78 -
| - Hydr oxynet hyl - S- benzyl ox -cycl obut ane[ 00363]
In a 10 nL flask with

5 @B%f;‘ﬁ SIRE %\é%{r Xkﬁﬁui_c D4 GhHIBRIIANG dobuBAalenine (0.24 ¢,

ar
to gy mnaal):mkm qusGHgmi fitilowas afifieh Asfteicoalinigdo +88° 603813 1oM

9- BBN 9|

df 0’6‘ 2(3% ;’\%/Im{:’h% ?FWEEOY)a‘V?Sg%?g%dl?%p V\%r e ?Jpﬂﬁs 0 aﬁ%ﬁ’gﬁ? fo warm
petoad°ara8d %ﬂ& 6Visthe 8fattichiwas rquatg:hécbby élllﬂngy7 N 2§Hein MeOH (2.6
I time the r nmxture ol e

H201le 183 ,ﬁy)lol) SNF ﬁg@ﬁ/@@t vyasrfcgno }«)V’g%(ﬁ'ﬁu(‘ ﬁ% nl:lil_a)qg“lal was

wer Qpéﬁlg@ %ﬁf&l’}'qtg QaRh \é@l' ﬂ'ash/éflfoﬁfaac%ﬁé)hy it givé e desthed pddidt 0.1 g

aturat ed Wwer e _aage € €
ext (B&oe H\MMR @P@Q@ %QQOMHH)E Sdefrat-8t g& %ﬁlgéﬁé 46}@3 gt), 2.71-
a%b i &doRy, %@43% aﬂﬁ 1) w%t(me\rap @@t (O 8V (t, hm) MS

cru y product, ied by silica

fl aélTAE)'l ﬁmtedéﬁraﬁh%s(\ll&@xw&l) E?‘@Yc =Boynsl 234 14487 ]g{ (neat) Vmax
CO' 95&7‘3%?%{3 6%29( gb@% )1(56@%722/ 1'477c]Diél‘ﬂéL 1833,33%5, 1;3%‘(10436798 720,

thyl

3, 400
1 5848.60 (m, 1.86-1.90 (m, 2.12-2.19 (m, 2.36-2.64
(m, 3.39-3.41 (d, J=8), 3.49-3.51 (d, J=8), 3.54-3.56
(d, J=8), 3.64-3.66 (d, J=8), 4.51 (s), 4.53 (s),
7. 2 Ekathplens.- 3MBuldnfbBxy-taxpeiyl-diphenyl-sasH 8C2 ( MrH) +
207. 28. Found 207.13807. Exanple 79 -
ci s- 3- Benzyl oxynet hyl - cycl obut anecar bal dehyde [ 00364]

In a 25 nL flask, a sol ut LBn-oOtogdiypdIVSO (0.2 ni, 2.76
mmol) in 7 nmL dry CH2A 2 was cooled to -78 0C, after
whi ch oxalyl chloride (0.12 niL, 1.37 mmol)

[00383] In a 500 mL flask with 3-butene-1-ol (5.9 mL, 67 mmol) and imidazole
(5.19 g, 76.3 mmol) inside, dry CH,Cl, 200 mL was added to give a colorless solution
under argon. Then TBDPSCI (14.8 mL, 57.8 mmol) was added drop by drop. After
stirring at ambient temperature for 10 min, DMAP (0.3 g, 2.3 mmol) was added all at
once. The reaction mixture was left stirring at ambient temperature for 5 hr, after
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was added drop by drop under argon. After stirring at
-78 0C for 30 mn, a CHA 2 sol ution of
wo 200628y et hyl - 3- benzyl oxynet hyl - cycl obut aneP¢T/US2005/044709
trans=2l\, 0.2 g, 0.97 mvl) was added drop by drop.
After stirring for 1 hr, Et3N (0.7 nL, 4.9 mmol) was
added dropwi sely. After 15 mn, the reaction was
warmed to anbi ent tenperature. After 4 hr, TLC showed
no startlng material. Then the reaction m xture was
di l ute 0 nL. CH2d 2 hed with 30% agueous i
NHa b 12 E@S g Havsq adj’:‘e‘gza Syparatssh greprie phase wes waghgd with
M) brihb @n®aganéver BIREE aM@Solént &&peM8sn g@é%%w 9e1tol9ﬁoﬂ (174 g,
solvengs were renoved to give an I r oduc
t%@ﬁ\ég

vvas B Vhighyisgpresanpygefon e nef sisha IGQD@@-@@MHZ) 8 1.05 (s,
92 h)-2t28 @i, Vﬁ{)t B%_8¢-§373@'(@Sﬁ=9 6EONES 5. f)(? 4, 10Y %ﬁ?% -5.90

Rf =0. (Hexane: Et OAc as a co 635 o1 ]
NNR({ﬂérb@ %36-Zdé(mﬁf)l),7é6i 6@;(m24T@B (m 2H) 2.21-2.28
(m 2H), 2.58-2.70 (m IH, 3.03-3.12 (m IH, 3.37-
3.39 (d, J=8.0, 2H), 4.49 (s, 2H), 7.25-7.36 (m 5H),
9. 6dlxgmple Y%t 3-(fert-Batylidif henjpiBile AR hyl e 2 A ati¢tdak ok prlobutanone
Cl3H16®2 (M H)+ 203.26. Found 203.10658. IR (neat) vn
3054, 2935, 2858, 1704, 1454, 1266 1092, 738, 704.
Exanpl e 80 - OTBD

tfrns-S-Benzyl oxynet hyl - cychab té}necar bal dehyde
[00365] 1H NMR (CDO 3, 400 1.9-2.1 (m 2H),
2.3-2.4 (m 2H), 2.5-2.61 (m , 3.0-3.2 (m IH,
3.42-3.44 (d, J=8.0, 2H), 4.5 (s, 2H), 7.2-7.4 (m

20 8005800, ThGihcdiolonkisol) i Sombmm A aigploddel doviy o s

c/ st t t -
: 003 érééd’ ?tff@?ég% MHesﬁlybﬁc@@Wte@)&g{g%ﬁyér GYFl QBUL AN 5 mmol), 3

s- 3bperyloR-xshvbiinbeayisiloisd h ac3d-bamedh fioel 2-PEHES mL) and
0. 3@13“@1‘%}1 étﬁ\ﬁ' (30 mﬂf h acfﬁgnf% tifrefhe sﬁqgﬁe? ig%gg The reactants

argon to give a col orl ess sol ution.
cooMetp hepted7gndoCgemieBaflwHgr1ld) Whé mrddestarvesre Ghehi fittered and the

D T N -

que ketrentragd hnmyedm@l-lpfhsﬁlrm nglhq;emetmm athermvxi ddded and the

was Em u r adual
m‘_‘% ﬁldche‘igﬁ %ﬂgﬁ? SO SlY ad ea tg SPPeHR aﬁ{ gy% eé:awgg anc{] more light
st | petedeunt gprﬂ'feousdsyaddad oméemnivightous Ehifithet the S@hERANkA was again

pha%ﬁca\éﬁg ag%ﬁm ﬁth,l t %gnvm Ig\?g%ggfa{ngn%ge’h]n}%?d 0\\{v§g washed
f | ashthclatuedred D@H@@W{cbﬁh&fbﬁne Bhé\C s bigadic i®0was dried over

CZSBJF wgggx neth - benzyl oxynet hyl - cycl obut ane as
g§ ¢ |50(v ev?%orgrt@/g taeive) ighy ye]ﬂ@y( &ile which was used

Et Oeﬁe&?lyllﬁ }he rﬂeklt SR ’(}ﬁ?ﬁﬁg‘c 500, ZM)'?\)IH z)d Ebli 0%8(s }611 (7@31 87 (m,

( d 1111):82 63-2 %?-o(m 3 54{%4 562 (w, llj)s§ Q-3. Mm hHlsﬁ 2(553 34 (m, 1H),
2 13
IH)SB 7833 (fn, 42@{) ( 7.3t @;%@y?ﬁ% 68 41—1)CI S MR (CDCE, 100

| - Hydr oxyl net hyl - S- oxymet
| at Mfﬁz)oéé?]m A7 94,23342@ 481485 k8.0t 4l .Ge%z 89 17 127.99, 130. 05 134 99,

- PRl SN UIB R 300, U4R B 11,
ar g8, 78%l72wed by the addition of Et N (0.15 L, 1.06
nol ). After 5 min, the reaction mxture was cooled to
0C and Msd (0.02 L, 0.25 mmol) was added drop by

dr op.
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After reacting for 1 hr at O0C, the reaction was

guenched by addi ng H2O and t he organi ¢ phase was
waepanei2ed, washed with brine once, dried overP®yBH05/044709

and concentrated to give a light yell ow crude product.

Purification by silica gel flash chromatography

(Hexane: EtQAc=3:1) gave the desired product as a

colorless oil (48.1 ng, 80% Rf=0.26 (Hexane:

Et OAc=3:1)). 1H NWVR (CDC 3, 400 MHz): d 1.59-1.69 (m

2H), 2.15-2.24 (m 2H), 2.46-2.76 (m 2H), 2.95 (s,

3H), 3.38-3.40 (d, J=8.0, ZFD 4.12-4.14 (d J 8.0,

2H) ExAmpf 108 - 3312)s-Bif] ?-Q -s(laiﬁ ﬁﬂg)?~cy@§bﬁ

expected for Cl4H20 gé Found 283 09982.

IR (neat) vmax 3055, 2937 2859 1357, 1266, 1175,

1097, 972, 950, 738, 703. Exmmpbe 83 -

N-PMB- S- Fl uoro-1 -t m*- enzyl gxynet hy*cycl obut yl | ur aci

[00368] In a 50 nL three nec | ask with

czs- I-hydroxylnethyl 0

(be xynpet h yl --oesyl at.e O 51 1. 79

o RG0SSRYsY s St (REF 7 s 4951 b g o Serr-buan-

Cs 2 GipBer(yD-sibakygthyl}- 297d1l3h1’6d0?cydld1ﬁ’tadme dr7yg, D64 Tidb1)Tin gﬁ&al acetic

added on to give ht vello ut
SomE i BLA 3l A8 oty reatiobrioonae Prasiel ol g 1o, afer
I’Ti n,whﬁihaﬂiﬁle idey Byl theBS@RACaddRbt8rthe 4odled pdacts OwRith Were then

m,. H2O. Th nj.c. phase was separate
i e d A8 TETCS  He BHES Mol G G e Hlate and
dri %S}ﬁﬂg%rwé\!‘g s%eﬁﬁ’éiect ﬁﬁe? @édﬁ@é’&t ﬁeé@ﬁfee "ﬁiéalﬁﬂﬁl?et ®8k 8i8solved in
gi ve_the crude product, urif by silica

gel CGHlGlsh “ithotin wathad wyth( ﬁé\%&fﬁ‘é CW‘?P and pvgtegiopee. The
an gfdani Bs% %ldri@d 00er0o S0, B %Be sdont FABYvapEAREGS EFe an oily
for (25 Of (MrH) + 439.49. Found 430 20310, IR

( neatOﬂuvnawhlsb 78as Jmified 2B esilicr 1] A5 chipsw®graph 7(Hexane:
ésg%toﬂ&é%? 1) %&Qﬁ?e 2 QRstesOAP (6. 88 %3 745 'H KR (CDCls, 400MHz): &
5- Fll@él(@ )| 632187 (hy 2o e dy(nd, 1€, mvy@ma)csm -3.14 (m,

ot g s B A e nia g afyon c

t 0 (UPELA100 g}mz)yél 19037, I8L76% 120106, BROZANSE $ier62£d7asR7 od t k29.88,

o1 0G0 360589 (1559 day ARThPI L S hokTE | TRa 38, 1388

(0. @6129822, 749, 7opol ) inside, dry anisole 5 nL was
added, after which time AIC 3 solution was added to it
ver slowy at roomtenperature. After addition

fi nipxh@ple fohe cRi3X{ar-Butyd-adighep)1Bflot Rt amlts!ﬁdl Ve OH
was added slowy to give a co orless ution at the
end. Then the solvents were renoved and t he product
was purified by silica gel OfrBe#s chromatography

(CH2A 2: MeOH=20:1 to CH2d 2 NEC}hIC) 1) to give a
white solid (0.26 g, 74% Rf= H1 (cHed 2:
MeOH=20:1)). 1H NWR (CD30OD, 4 ): d IR (neat) vmax
3402, 3064, 2934, 1694, 1473, 1369, 1244, 1041, 1005,
913, 784, 706. Exanple 85 - 5-Fluoro-I-[c

i‘ IS 4003861dr drx ynEdt imil fllasky o/fith [B{rart-botyl-diphenel-§iR et 1) clelobutanone

a or O- C . .
Rt okt e 40 T 1 ot e greop tgive a light

mTD[yélldW‘lﬁﬂLdibn dhi¢ wakidedleBto2-781C, was: a&dld%dLléﬁldﬁcﬁd@ Q08 in THF,

foll owed by the addition of 1- neth rrolldlne 0.64
., 16. %Eml%i‘ Fomgiy Wah P%‘}%thr?w H{AP- agﬁd| %’ﬁ gvaelloyed to warm up to

room temperature, after which the reaction was quenched with saturated NaHCOs,

Then cool the mixture to 0°C, add 30% H,0, drop by drop, followed by the addition
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m., 1.98 mmol) at roomtenperature. After 1 hr, the
reactants were cooled to OQOC and trifl uoroacetic

wanmivgasizde (0.44 nL, 3.3 mmol) was added dr opwPCEIUS2005/044709

over 5 mn. After 30 mn at OOC, a CH3CN sol ution of
4-ni trophenol (0.27 g, 1.98 mmol) was added drop by
drop at OC. This was allowed to stir for 3 hr, after
which tine the m xture was poured into saturated NaHCO
and the resulting m xture was extracted with CH2O 2

four tinmes. The conbi ned organic extracts were dried
overf HQand FdO¢adde Qfgéal%ﬂlila%’r wisspualgdprashed yigh Hpgwice and

I eSibgie oMRS diasi et Medo) Mdlsofvedli &% g&@udh%a%ﬁ{é@mde product, which
concentrated anmoni a hydr oxi de (28- 309

add&@s PPéedibyt wlie 8 aﬁ’é&b@@aitqgw@hxe( gapef EHM(G—&!D to give a
50- @Qﬁﬁesfs%l @3 §%61 s¥he 1§‘3b6“i\&1@2§r§? 4 (5,.9H), 1.40-2.10

concentrated and the’resi ue S Co-eva

abs (mEﬂ@—ﬂ 3R TdmadH), Bro8 @ (tvles.3pid), fhoéd 8y(ms 1 H), §B4-7.45 (m,
gel @1§gzgﬂq&§graphy (CH2A 2: MeOH=IO 1) and then

by reverse Se preparative HPLC (H20 and CH CN

gradlent) to give the desired product 0.06 g (40@6

;%Ixaalp fzsggye r%: bl_])%lp]l%kélssll? @%{lfﬂ'c 2 tyl-mesylate

2.12-2.19 (m 2H), 3.56-3.58 (d, J=8. , 3.71-3.73

(d, J=8.0, 2H), 7.24-7.25 (&g Dh§4 , 13C NVR

(CDA 3, 100 MHz): d 28. 06, 33. 37 53 92, 66. 26,
128.71-129.03 (d, J=32), 139741-aM4. 78(d, J=237),

149. 89, 180.43. M5 (FAB): ex d for CLOH14FN3Q2

(MtH) + 228.24. Found: IR (neat) vnmax 3400, 3064, 2933,
1694, 1532, 1473, 1369, 1244, 1041, 1005, 910, 783,
752100580 EXRAD0 fi1 sk t'ﬁ'&in }t- diphenyl-siloxyeihyheygl

dré neth N-C dobutS Eg tos ¢ 71? mW'M(my? <W§0hnmml
400 ( ) -8 ympoBgngideq 97 (rﬂq drg (GH,C v@@a@deﬁgn(lmargbﬁ) followed by the
3 ggdcgl’mggoi(]%gN gO' é‘ n% 4%’;3;-2:11@2 Z;?tFISS gi# (tlgé regc'ﬁ%h met%r'é) was cooled
9-[0 8 (llan(l@éﬁ)@ 0%k i B In)in)/WhSmidE@/ tifop &g dripn A ffed 03¢ ig for 1
In %f -gﬁ())/‘?r: 81&3;\:'%%21[ ﬁ)%/fal_g gygncﬁed \Q%'y tI-ﬂO and the organic phase was separated,

CzZs-
(be IwayliedWﬂﬂIrimy Io)leer; dr¢doigS0.,) ambatnedneraled %o Hiverd light.y31low crude

o Ploasdb3b el A, CRoada i o HEGR Rl i gl se-218

DI\/F(IE BiiD), waﬁ zaan)otmjtzumom%sh@r gﬂ)|1 3. 5'§IBI 63 @?&6 loelag ETY, 8.79-4.89 (m,
e Vo e._nm al s wer
ondibel BT Eo Bvaln: T O it f NATR (gaChor it vBa gy 1037,
SI I rmay,eﬁ (4l 5645, aB 5 OMBIRYEEDNY 1 6%@8@ 12@‘%&%@@5' i35t7%
give the desired conpound (63.2 65% . Ms (FAl

expected for C18H2 1N5O (M+H) + 324 39. Found

324 gA8h9R 105 R3RBINoN- 21327 G 2922, 1675, 1606, 1570,
1458, 1%14 1308, 1%1"2‘( g §1‘ﬁ)y750 The absol ut e

stereochem stry was establlshed by X-ray
crystal | ography anal yses. e 88 -

9-[ci s-4-(Hydroxynet hyl) - cyclobd?@?ﬁ adeni ne [ 00373]
In a 50 nL flask with 9-[cz -

oL 50 YRR L o RERNAE GH 3G (Phang imidazote

| i ghitl.Fpek] OWR. Sa’ximrﬂ) omidendar DMIQQOO D vaB GldB&Y tol Givela colorless

flask w th nL_was de
und& ?'j Bt BeP rvl@hege‘?}o’géhyﬁ 13D FipoUcr kst hopiby drop
sol Thé wacm&nﬂﬂﬂed'aﬂreﬁﬁtlﬁ%gdfc aRbicht teiperhtufeStor 13.88K aftr which
glve ar %%ﬂ%hﬁo After stirring at anbient

szlg]lng 1, H,O and EtOAc. The ofganic phase was separated, washed

w1th H,0 once, brine once and dried over MgSO, and solvent evaporation gave a light
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for 1 hr, TLC showed no starting material. The

reaction mxture was cooled to QOC and dry MeOH was
wa@cdaedcxtspp by drop until the red col or di sappeer/@82005/044709

The solvents were renoved by rotovap to give an

off-white solid and this was purified by silica gel

flash chromatography (CH2A 2: MeOH=15:1) to yield a

white solid (33 ng, 72.4% Rf=0 15 (CH2d 2: MeOH=I

5:1)). Exanple 89 - 3- (Benzyloxyethyl)cyclobutanone

[00374] Zinc dust was added to a sol ution 1

5 taiary PbAVLINg 4970 VBICR it SPGcTOPEbATARBAE fep. H NMR

9' a s %StMﬁz)a&n do@tlzr(ﬁomﬂ)ems-c@ut(ﬁezﬂi |362r3e’50(t ant.s, 2H),
eat ed at Cfor 1 hr,,after which tine

d| . ﬂgHS lét(hrer’iﬂhésfi()aij?ﬂeﬁnatléi)t h& T} € 0@l M) 6\%; 28 1821,
ﬁ]ggf]% E h%%rsefbs ~khe residue was washed wit h
di e

er and the conbined filtrate and washi ngs
wer e concentrated under reduced pressure. The residue

was . di ssol yed ’ badvabiit

car branal I Fest Pt R ORREy Shbitanone
phase was dried over MgSO4 and t he sol vent was
evaporated to give an oily gfimguct, which was purified

by silica gel flash chromatiogrgphy (Hexane:
EtOAc=O 1). 1H NMR (CDd 3, 4Q0 ): d 1.85-1.90 (q,
J=6.0, 2H), 2.45-2.56 (m Itgkf§§%5-2.74 (m 2H
3.07-3.15 (n1 2H), 3.48-3.51 (t, J=6.0, 2H), 4.48 (s,
ZFD 7.24-7.35 (m 5H). 13C NWR (CDO 3, 100 MHz): d

1. 263890 %chlé%a'é_b@yl &&rfde (198 199, 1742 /mafe]) Was/adidd slowly to a
128 40, 138.33, 208.25. Rf 0 45 (Hexane

I R @himert Juspension 30 Hepshiy gotivatedgaes- 0019176?900“@125%2 973339é %16‘2“01)’ 3

%Fﬁgg%% {ohr%ﬁrl édgﬁy ol %;gs/gstswmnc hgbut T (30BAL)Sand dry

3- ( kimﬂlﬂ bthmy(@ﬂh wiD) dye bbmidhseraeqkAlask gndey greon. g tpactants were
I -ns h}tee‘ia[éd Te!,;l"c:l QIuglfmy\th T8¢ %%Qu&g defe tﬁ‘éngﬂférédoang iéGeddue was

it on s cooled to -
af t @Vas&d\/\)hlt]l d;etﬂy-l Sélleecﬂ'hq: dgnb@ei)ﬁlﬁatmaﬁﬂ-washms Wefﬁ_concentrated

dd 1T1C
14 Sl ot oa0ded 00 00 e LG RO oo Bhl:OWRGtimed
r eaﬁﬁgo%hswasrm&m hqﬂnmahhwmnaaamcbmd\mquht Féteoteunhesher was

m Xt ure C and 30%

by e K et SO R A o Yar e P Ao LR ACPwith the
The RiaRNkEpcpRaRE IS ﬁ@@t&fgaicﬂidlonvm&d‘l@ds}md twithHe@irated ANRHCOs
and brlne once, dried over nd, sol

evaBicatane hriga oreet HBe Oreani eme&\r@%% and fhegsolygnt was
by Selvhﬁ&ﬁe&% g&é wg%hyafbwpmehaebmse(dmmn it ORCst. |'H NMR

Y ORGP 300 MHP R 0Eba5 4im 9T 5 ) 48025 i, 16D,
2 2 2.38-2.50
H) 9}3 99% &%,gﬁ{)%@zz %@k (@ 2053 %2%190((918 omh.H) | ol
7 "0-7 40 (m 5H). 13CNI\/R(CDCIB 75 |sz) d 22. 90,
27. 62,

7 g 05, FCndgonibstiop il Peyclobubihond 2 T
C13H18Q2 (M+H)+ 207.28. Found 207.13801.

OTIPS

0

[00390] Zinc dust (25.5 g, 0.39 mol) was added to a solution of 3-(triisopropyl-
siloxyethyl)-2,2-dichlorocyclobutanone (22.21 g, 65.4 mmol) in glacial acetic acid
(110 mL) at room temperature. The reactants were heated at 60°C for 1 hr, after

121



Exanpl e 91 - ni's-3-(Benzyl oxyet hyl)cycl obutyl

4-ni trobenzoat e[ 00376] In a 100 nL flask with
wa@e®eB62BENZY| OXyet hyl ) cycl obut anol (1.84 g, 8POI/IRINNG/(44709

4-nitrobenzoic acid (2.97 g, 17.8 nmmol) and Ph3P (4.9

g, 18.7 mml) inside, dry THF 25 nL was added under

argon to give a colorless solution. This was cooled to

Q0C and DIAD (3.7 nL, 18.7 nmol) was added drop by

drop. After 15 hr, the volatile materials were

evapor at ed and the crude m xture S rified by.
si I\Te@dl giote dry sHeihd Rty S Adasthip fh%?ﬁ]?? :prgkv&c E’é‘?clh)w'frs then
gi Vﬁlieggd'f\w'gﬁg Iegldgé lwag %&E&I‘ \fﬂlﬂ{ gﬁth Stiﬂlilsﬁﬂethalc&ﬁbﬁlad Tiftrate and

: 8
2 2®RasAin2§ w@m coZngntraQ:dgmdg r,gpiuce%prezpbre A1 grgesglus Ska(s rﬂ1sso1ved n

I H) dlfl‘f_ﬁ)l%%&l&%g y&‘hgcém \%&SGWA]'S?'}_)DG(? Hn sﬂtufa?ed(ﬁaH@@ S\nge &i'd“g)at&sonce

2 H) TheBor@6@plige (velsl (drigk-ovep ] Mg@(@ an@ﬂ;)a solygl@ WV%{W(@tO give an

100 T Hexane:
12301%%}%% .yguc%l E@g’ %ﬂ%@r gﬁc %l $sh %Qroﬁﬂitog?a%hyl (Hexan
150E68\c=154) %2givdVs cOIeABs: oﬂex]fbblﬂ\/lskj (@B@hﬁ@@l—l@ﬁl&m 1.03-1.08 (m,

boseliag1 s W Cp d0d s 38! fip, D AEE L, YRR BHBY m, 21

101574874 (t, 34&0, 7188, BIRMR 6I3CL,B0ariHe): §22.12, 18. 22 21 38 39.36,

*,\Ig@'\_/psgg é%ﬁoﬁ%o%xy%%ﬁ&%&ge% DOl 03] Bl AfUPRUR. Found
sti pyeghsspl B (nem) of., B6385285( MZW7®th2hm6ﬁpyl@BolﬂlB »383, 740,
4-nitrobenzoate (3.7 g, 10.4 mol) in 80 nL

1, 47%-oxane at ambient tenperature. After 40 min, AcOH
(0.9 nL, 15.4 mml) was added drop by drop. After 5
mn, the reaction mxture was concentrated by rotovap.
The Exemple6 weis-3pdirtisopreppdailtieetiebeyciabefanol 5o n ) and
saturated NaHCO 3 (2 X 50 nmL). The organi c phase was
dri ed over MgSOH and solvenblﬁﬁaporation gave | ight

yellow oil (2.09 g, 97.5%. NVR (CDC 3, 300 MHz): d
1.71-1.78 (m 2H), 1.94 (bs,~yHoH2.03-2.07 (m 3H)
2.60-2.74 (m |H), 3.40-3.45 J=6.9, 2H), 4.49 (s,

(

2H), 7.27-7.37 (m 5H). 13C NM¥(CDA 3, 75 Miz): d
24.58, 36.11, 37.90, 39.95, 66.63, 69.17, 73.10,

3' ?;,{&05%1]%% G%P d&l‘é g‘{aégmtﬁ?}%rﬁ &ﬂft%(qaro 1—s11<? gtet'hy )ggwgﬁan?ne (0.78

a 5Q021h nfﬂuﬂ? iﬁsi&b t dry amer 20 ﬁqb,amyddda@/ﬁ%m) agoh abgivambkht yellow

undépl%gpxgbﬁhlsmsps\ﬁg I de ﬁogfga&ﬂ?lfil%ngﬂl%mﬁfzm?ﬁo gfggn HF, 3.5

48. 31Tl mﬂSf)tv%s a'édéa G‘ro uakieirdpeaaﬁtth@ RvaRiallbwEEtOMBE up to room
cooled to OOC and 8

dr opfetbgerrEp aftwwlé?h Fb@afé%‘itlﬁ’@ wag ﬂuincg?%h é@@fa%‘idﬁ’g 50 Then
r eackL,ofle ¥RGud YSeenssh 30y, ﬁ?@g &S%E%@oﬁmilléxh@l Wtﬁ@ﬁﬂdﬁhon of H,0

phase was separ at ed, washed rine once, drie 4
oV e rantVfB0A: caﬁ&ed@g@@m phase &s tsgpa@qt% vgzshngmtﬁ )}@pl We and brine

d 9
gr l{ Q?lﬁ.? 1"9’%31 %%er(l\%éggé;ganél s%]?rgrz@ evaﬂd#am%_&% c%ude??@du ich was
3 H) puRifid by silicBegl flash digomategraphy, (Hpxgnez E(QA=9:12 gW(: é colorless

2Bl el e o B8 g GO T g o

73. 1ﬁ{) 7498%7 (12 2HH51.73-283 4id, 1H§BSZ3¢9324¢/Bn,(21AB)2 71 (bs, 1H) 3.58-
3.61 (t, 1=6.4, =6.8, 2H), 4.02-4.10 (m, 1H). ’C NMR (CDCl;, 100 MHz): 3 12.11,
18.16, 22.70, 39.92, 40.43, 61.94, 64.15. MS (FAB): expected for CisH3O2Si
(M+H)" 273.50. Found 273.22476.
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expected for Cl4H204S (MtH) + 285. 37. Found 285. 11569.
IR (neat) vmax 3435, 3054, 2926, 2855, 1639, 1455,
wda3®98/063865, 1174, 1097, 971, 908, 738, 703. Erenpbm09di4709

N3- PMB- 5- Fl uoro-1 -[ cw 3- (benzyl oxyet hyl ) cycl obutyl Jura
cil [00379] In a 50 nL three-neck flask with

ans- 3- (benzyl oxyelhyl ) cycl obutyl nesylate (0.34 g, 1.2
mol ), N3~PMB-5-fluoro-uracil (0.36 g, 1.44 nnDI)
K2CO3 (0.2 1.44 mmol ) and_18-crown-6 (0.38 1.44
mm‘ﬂyamn!@ﬂ&g trgpsy3-Kpiisoppopy-siigry ety bes! A—ra?rgbwzwe
give a light yellow solution with sone white solids at
the bottom of the flasgﬂé%‘ter 5 mn, start to heat to
1200C. After 24 hr mL Et OAc and 20 nL H2O. The
organi ¢ phase was separated and washed with brine
once. The organi ¢ phase dri 2 MgpSH and t he
sol vents were evaporated t iV e crude product,

whi ch was purified by silica gel “flash chromat ography
(Hexane: EtOAc= 3:1) to give &n off-white solid (0.27
g9, 3830 ephbmad i%sikhwﬁp%13%ﬁ@dﬁﬁ?ﬁhﬁ[&?etﬁ&lﬁclobut%ml (0.64

by- pr oduct s.

4H) g 23 1809), zlmltr?henn% acig (679 2, 6 nqrm)l) and PhoB (439 3, 483 mmol)
( rl—nl) m%f& dr§ Tﬁ?ﬁ 1(OSmL%}?1|l ad&d%ﬁdérscl dgo%bt% glvé aQ:%IlE)Dﬁes%%oﬁHb% ghls was

(1 el to 7 anc DLAID (1. 3 455308 mDbves Mg kg by Grpedfiens i

SRRy U0 Ay e o

740 flash3hrongatepgphy (Héxane: EtOAc=20:1 to Hexane: EtOAc=12:1) to give yellow

S SR FLIS R Y oo,

b NMR $CHEL, 4D0yMER): $dl0- Bomm MIAED) aldmmmdem)az 040.33 (m,
f\lg_ gj—”g};z.?s-i.zt? L, 9 LS HLT AR 51ROk £ Lasks ¥ 508 m,
'5- f LHRRo9HS. E @S -431)( b@mm@mmﬂobqwnk)obuwm 18.8G25.97, 34.87,

st Ssr gl 120 R.AF bbb B richal MndBhoisswretea o

sl owgzxqg,@tosspmﬂﬁmgra@t lFoﬁn@XZ@%GO@QQRRHé% vmé,z‘igaa 2865, 1725,
dd|t|on i ni shes ture was cooled to OOC and

dry W%é"’@d%ﬁé}g 152|76m;!1)93;t§§2973@e6%1 col orl ess sol ution

at the end. Then the solvents were renoved and the

product was purified by silica gel flash

chr Buamplglap hyrapchfByizoproprk-eipgydthylicyclgbwtane whit e

solid (73.7 ng, 53.4% conbined with sone

t hr ee- nenbered ri ng by- products 1H NMR (CD30OD, 300

Mtz): 1.68-1.74 (m 2H), 1.9BP%.95 (m 2H), 2.11-2.20

(m IH, 2.48-2.55 (m 2H), 8.52-3.59 (m 2H)

4.57-4.69 (m IH), 7.90-7.93 J=6.9, IH). 13C NWR

(CDA 3, 100 MHz): d 10.02, 10. 15. 94, 18.55, 26.78, .
36. 15, 37.49, 40.11, 47.47, 53. SC}H 61.10, 62.87,

12710939311 2494cpus NgPHP.4 woYLaE2 miyc Sfommphavegradded to a stirred
151 . C

S Oﬁ(ﬁéﬂgﬁz]oﬁztm%? 3- é@rﬁggf%vyl L\Iﬁxgoun cl% 948 %groﬁéﬁ%oa gO 9% g, 2.28
vmesugin, 183@81 dosee aﬁgahlentlt@gveramzb?%ﬁemsm AtOowas added

o 1 ap 33 Bom T esy SIS Kolininb S VB o s ggniovpmy The
a ZESWHLG Wh$ wfmm& bétWa@kEt@AIcf(lO mL) and saturated NaHCO3 (2 X 10 mL).
oS SRR BAEE (s BEAE SR B Rt ebesheng yetlow
2. Gdibitns) o SR -0l0y (MiEnd HI0AES: ] pAdEAMAIEDGA gO0VMEz): 5
TheD oB39 et 31835 At 63 070 G551, 1.78 (bs, 1H), 1.99-2.10 (m, 4F), 2.24-2.38
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and after 24 hr, the solvent was renoved and directly

applied to silica gel flash chromatography to give
w@204/0632613%) t he desired product. 1H NVR ( CDQPGr/USDIO5/044709

MHz): d 1.84-1.92 (m 2H), 2.16-2.46 (m 3H),

2.68-2.80 (m 2H), 3.48-3.52 (t, J=6.3, 2H), 4.51 (s,

2H), 4.80-4.92 (m IH), 7.88 (s, IH, 835 (s, IH. M

(FAB) : expected for C 8H2 1N50 (MtH) + 324. 39. Found

324.18195. IR (neat) vnax 3398, 2927, 2862, 1718,

1453, 1315, 1276, 11 1071, 1027, 738, 714, 698.

Exaf bHh3.61-305 ¢ J§6§ %ﬁ%&ﬁé)@y‘%’t@?}/llfeyd%@%@]mh» 75 MHz): &

adenbps, {8059332124'%0% :@37”“62&47 BHSMNIS (FAB): expected for C15H3,0,S5i

9-[czs-3 (benz | 'ox ethy cycl obutyl ] adeni ne 4 g,

0. 74MHHD| 373 59s Faun %7r3322 a2 5 nL was added After

cooling to -78 0OC, BA3 ( 1.0 Min CH2A 2, 2.2 n.,

2.22 mmol ) was added drop by drop. This was allowed to

war #ixampleol 000 @aand-(AfiisoprapyhsiloxyétbyD @alvbittyh- mesgate

guenched by adding 7 N NH in MeOH (2.6 ni, 18.3 mmol)

and t he sol vent was renoved bg rotovap. The crude

material was applied directPyP®o silica gel flash

chr omat ography to give the sired product 0.1 g

(58% . 1H NMR (CD3CD, 300 d 1.75-1.84 (m 2H)

2.27-2.44 (n1 SFD 2 71- 2. 80 2H), 3.56-3.62 (m

2H), 4.82- 8 g&; 8.22 (s, MiﬂS 8.30 (s, IH. M

(FAB?039@xp@etaed 9 gnL Gleskn Bils o qmBHHisaaapyRFiloxpefhyiptyclobutanol

o004 E7o! SRl L S5Ot R ¥ S gl owed by

7 zotheﬁmﬁmomrﬁjﬂ@ (b%® mL 9 7 mmol). After 5 min, the reaction mixture was

o Sukgayhone (s et ooy Lai 9l AQOPGRL il A

i m dagiingefof 3.1t §C, Fbe Bactinl Yasi quncdred bet raddi@EiMD2an2 GRe organic

PSB85 L e

dr ogive Aflight ydtowr ¢ridegpraduca (s g t7706 IRFe0.&4 (HEahe lEt(l@c—9 1))

r eaWﬁl&g‘t gp(g%é@% mll)s‘%%’i’ ﬂgﬂ ?@ﬁtﬂ@éﬂ 02?{ 2. 19 2 24 (m,

t enpHy,ata1-es T @, 3B0)1.97 @f 318y, Mleuals7i(, r:ee Etz?}@ eoﬂslﬂg}e 1H). ®c

k¢ ROBE (D ATOES §VET0. 05081 255 Tiotsy dRgo. 0,98, 6187, 75.03

evapy @AmNegRYSd ﬁ)t'dl Loaset havirpi 450657 F&uﬂi 3%72"@221 IR (ueat
which I's pure enou

he next ste
300ViEI43 %1861? b@3(g35991+3)65 1173,9198, ?@9(4%5 2H)
3.687-3.731 (t, J=6.6, 2H), 5.00-5.10 (m 2H)
5.77-5.90 (mIH, 7.36-7.43 (m 6H), 7.66-7.69 (m
4H) Exgapledi1e - 9dcis-3-(TridopydpytsiphaethiyDesiclobutydintignine
-di chl or ocycl obut anone [00384] TNH hl or oacet yl
chloride (9.7 nL, 86.8 mmol) ed slowy to a
stirred suspension of fre HP§/ac |v ted zi nc-copper
couple (6.4 g, 98.5 mmol ) ~3- N\
but enyl oxy-fert-butyl -di phe S|Iane (10.1 g, 32.5
mmol ), dry 1,2-DCE (16 nl) dry diethyl ether (120
L) [doBesy 280 i thr e%ﬂpecﬂﬁre@r@&k UfpaRT %‘itﬁontm;{sh? (trijsopropyl-
reactants were heated under gentle reflux for Id h

pr odlpyehyleyelobyghmesylate0d %ﬁd’ mmel)radenige .1 idshmdl) and
Wi t 632@63 %.382'??.19%%15‘ ﬁgldfe,' hxryrI%/IF PR \X}?ssenld&gﬁnd@? Eu%on. Then

began to heat to 120°C and after 24 hr, the solvent was removed and directly applied
to silica gel flash chromatography to give 0.14 g (47%) the desired product. 'H NMR
(CDCls, 400 MHz): & 0.99-1.05 (m, 21H), 1.72-1.78 (m, 2H), 2.15-2.23 (m, 2H),

2.60-2.79 (m, 3H), 3.67-3.70 (t, J=6.0, 2H), 4.81-4.90 (m, 1H), 6.37-6.39 (bs, 2H),
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concentrated under reduced pressure. Light petrol eum
et her was added and the m xture was stirred
wok@e06e281 y. Then the supernatant was decant edPEnUSI005/@44709

i ght petrol eum ether was added. After vigorous

stirring the supernatant was agai n decanted and m xed
with the original supernatant. The resulting solution

was washed with saturated NaHCO3 twi ce and brine once.
The organi c phase was dried over MgSO4 and the sol vent

e SIS AL AL AR 5B
MHz . - | H)s,032.

1002 G0, S o8 B, 0 2 S
(m Q2q1|;3§N5QS',V®M3_ 6390:91. 2Fgund B9B268284 7AR( (wpath Myax 2942, 2865, 1670,

7. 645346 . . «d0 ): d 19. 37,
27.04, ’32?%?}%%%8&%8%: Hﬁé%f %8},’6 1983&127. 99,
130. 05, 134.99, 135.75, 193.41. IR (neat) vmax 29586,

29 g1 1830 IR ol 8yl 112, 323

739,
3- (fer~Butyl -di phenyl -si | oxyet hyl Wycl obut anone
[00385] Zinc dust (15.7 gqn0. Zﬁ was added to a

sol ution of 3~(tert-butyldiphényl-
si | oxyet hyl) -2, 2-di chl or ocygl o®dut @hone (17 g, 0.04
nol) in glacial acetic acid nm.) at room

tenperature. The reactants were heated at 600C for 1

hr, 18P Hihe ehmi fiask aith Odickstnifiisereony-silpay cthyldrglobutyljadenine
t he @opLes PRARUChSde, Y §HFVE ﬁntht}‘%nadﬁé&{ e%i@éja t&% clear light-
d d yl ether an(f i hed

residue was washed wth diet he co
fi| telipvesciionndbisivieg sreoted with IRAE(H O dn THRIBI6 mEdU3@thmol) at

pre esi ' I ] ich
e ot fempERfis CRUBHE 1R RHPARHE Grh e e Bl Elbguct was
The doedflanepplishate theasilini gd Gwsdr chMgB@bgeapbly t (TEL,E0] werTH,Cly:

was orat.ed .t ondi,ve a0,00 Ly, prqduc [ _

puri "‘x’g‘g%%@ t§i%1 ‘lt/ecg'%ée% (g;b s e@ﬁﬁ%ﬁrﬁ%@?&%?ﬁé@iﬁ@“wd for
Et OGeELN0)(Mid)§R34e2a ohdplesspi |l (6.2 g, 43.7%. 1H
NVR (CDCl 3, 400MHz): d 1.06 (s, 9H), 1.82-1.87 (m

2H), 2.48-2.60 (m IH), 2.65-2.71 (m 2H), 3.07-3.14

(m E2idapled169236-Adninb-pudm-L -4ﬁ)eﬁgf[l)%i'§hetﬂylfc§cﬁbﬁ|t§n&ﬂ8

6H), 7.65-7.73 (m 4H). 13C NMR ( 3, 100"MHz): d
19.37, 26.76, 27.06, 39.02, 52.87, 62.87, 127.91,

129.88, 129.92, 133.86, 208.89. |Ryhpeat) vmax 2957,

2930, 2857, 1784, 1472, 1428, 5:6\&112, 822, 739,

702. Exanple 101 - %
c/s-S-tr2-Butyl - di phenyl B84 0x %&cyclobutano
OrBDPS S OH k [00386] In a fllask with

3- (ter”~butyl -di phenyl - si |l oxyelfhyl ) cycl obut anone (0. 48
g, 1.36 mol) inside, dry THFO10 nL was added under
argon to give a light yellow solution. This was cool ed

to -78 0C, after a while, L-selectxide (1.0 Min THF,
1. 610989711, B3 26wl flaslawith Gd@0(9d mpp 08¢ nowadpinside] drhCH, @R 8.2 mL

oL LHELER BT, P AT AP 0 b 050 i, 1.5
mmol) and Ac;O (0.09 mL, 0.94 mmol) were added successively. The reaction
mixture was allowed to warm up to room temperature and stirring was continued until
a homogeneous solution was obtained. A solution of 1-[trans-2-hydroxyl-cis-3-
(benzyloxymethyl)cyclobutyl] adenine (101.9 mg, 0.31 mmol) was added drop by
drop. After reacting for 2 hr 40 min, the crude product was directly applied to the

silica gel flask chromatography (CH,Cl, to CHCly: MeOH=10:1) to give 52.6 mg the
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Then cool the m xture to O0C, add 30% H2O2 drop by
drop, followed by the additionof H20 and Et OAc. The
wee@anssphase was separated, washed with H O pi/vs20a51044709

bri ne once, dried over MgJSO4 and sol vent evaporation

gave the crude product, which was purified by silica

gel flash chromatography (Hexane: EtQAc=9:1) to give a
colorless oil (0.3 g, 61.8%. 1H NWR (CDC 3, 300 MHz):

d 1.04 (s, 9H), 1.40-2.10 (m 5H), 2.38-2.47 (m 2H),

3.58-3.62 (t, J=6.3_ 2H), 4.04-4 14 | 4,
Ces i o (.8 %O%%CH@%%?%H—% 1) P MRYCDER, 600
ef Cllzxg@gg& 56%5' cnplllﬁbl emﬂ-z 53 E@xmgt N§0-Y 6% G otHy, P73 Ey (g, 1H),
cw—3395(39"é(m H@swcﬁ qan@mms? To%9R1hy TSy Do Gt 2HDs 7:27-

2 Mk chx% \t\@(smﬂzgl 8 24.29,
d733 g\r I% 7’fol HW%IZ@G& hgﬁ)addl tion % g m{i
4 %Wnﬁwl 6aF85e73.BLni 18, 7611~9e789eé%$i1br12ﬁ16%t1l}r7 Qmé 9.01,7149.45,

015%9 gs:%’sc %gdu'\’sﬁs (PaBS %}ggectéd 0% W@W Veckge (824,35,

t'er reacting

r eamﬁmd)ﬂzmmudﬁdhad) B 3—32@ 294, H‘Pé) éﬁﬁaﬂ;ﬁ(&l plﬁggel%,slws
Sep@éﬂﬂ?ﬁ%’ 1%?!}?34 %&? 9%|7|g &Qrce, dried (MSH) and

con |veallgh yel | ow crude product
(0229 601% 1HNMR (CDCl 3, 300 MHz): d 1.67-1.74

b b g

7.34-7.45 (m 6H), 764767(m 4H). 13C NMWR

(CDCI 3, 100 MHz): d 19.37, 24.21, .04, 37.45, 38.51,
39.62, 62.21, 71.52, 127.88, 129.8y,? 133.95, 135.75.
Exanpl e 103 - 3-Butenyl oxy-tri} yl -silane OTI PS
[00388] In a 250 nL fl astnon t N\ 3lbutdene-1-0l (5.9 ni,
69 mmol ) and i m dazole (11. . 1%2.5 mol ) inside,
dry DVF 100 nL was added to e a colorless solution

under argon Then TIPSO (1F 8FnL, 82.8 mmol ) was

addﬁg?% y dj5 L Tﬁgskr %?} ' ?&3 Jﬁlﬁ& g{lﬁn ?}‘??)—h-@éﬂzyloxymethyl—

st |en tenperature
vvm sﬁldbmao@ol(mgng (I\ISHﬁmol)Hnﬁﬂeardcb' EHeWe 5 1havasragdedt to give a

ted hed H2 O,
and %htlyé 0\6\;8]%1% %@Frgﬁ% eof‘g%rn{h \/gafo(%rg:?IJ O%Ag? (Q'T?%L 09
| T ghinyed) Wwesadded dfobdbyOdrop to Bide 4%itle ‘dlnkthlows sphutlen effbughas left
E (r;]r sttggﬁg gte )étt:egétergglgeﬂ}olg ﬁ’,:i}l Igm(ft%@hlfgﬁg 1:;%”]%%1 wap_ %uegc%e ;q;izaddmg
5. 005 5NAPCOM mdHnd dAuB vithSdoré MILCH) Thd 3fgaiyphiEDEs Igparated,
100 MHz): d 12 23, 18.21, 37.89, 63, 31,

135 drgl oy Mﬁﬂ% aj_lé ,gol_vent eﬁlpogaalﬁp gaﬁey‘fhe §md8£8%§fl}%§/thgt was purified
‘B? kfg&a g&%&?@h‘&ﬁﬁgﬁﬁ%}{ yQeB68L: lﬁE@Hhi@[ﬁa@B&eyﬂle desired product
l o _% was,_added Wyt a)-8218—

st i Bioenis §16pRFr9i28 HCHECle:rMeRHTZU bR VRNMR %)Hpﬁﬁ

coupl,g 1(111ng 2%1 -2 A e 1Fi‘5“?JI P-3.82 ém n, 1), 3.70-3.83 (en, 20), 4 55-4 62 (m,

but eny oky riisoprop | ane
dr y 211) 25. 5545 B2, Hil) 537r2db§ir3}{)d7 B0-Av0 (e %Ha 7(%@ 9ﬂL§ Ji -0, 1H),

goﬂgt t}gr g NRAK él{)?ﬁk Qﬁﬁ&) fﬁ%aﬁdﬁdfﬁﬂ@s ants.42.21 (1,
St under gg r ef . The products
wer g=21ep3.01-53.48 &dtl, n2b)t ﬁ@%—é@ﬂ@llﬁ@ lrva@) V\Eﬁedlw 119.39, 120.90,

ggﬁgg%pﬁ,ﬁggﬁ 13575158 8169, b, 156.24,8 5309, 48559 NGSNNEX &opC,
376 MHz): 5 —131.70-(-131.11) (td, J=194.2, 14.3, 1F), -86.80-(- 86.22) (qd, J=194.5,
8.2, 1F). MS (FAB): expected for Ci7H17FN5O (M+H)" 346.35. Found 346.14743.

IR (neat) vmax 3330, 3179, 1648, 1599, 1474, 1454, 1422, 1366, 1334, 1294, 1249,
909, 734.
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under reduced pressure. Light petrol eum ether was
added and the m xture was stirred vigorously. Then the

waeupenesant was decanted and nore |ight petr oPEIS2005/044709
et her was added. After vigorous stirring the
supernat ant was agai n decanted and m xed with the
original supernatant. The resulting solution was
washed with saturated NaHCO twi ce and brine once. The
organi ¢ phase was dried over MgSO and the sol vent was
evaporated to give light yellow oil, which was used
directly in the next step. 1H NWR (CDC 3, 300 WHz): d
1 OExAmgﬁlﬁHLA&&tmv;&cﬁﬁtyl 89 (m IH, 2.13-2.23 (m

I H) 3.58 (m 2H), 3.72-3.90
[02,?4?9] Ei['g?rﬁ}l]@vq%cyciobutyl nucleomde compounds were evaluated for their

3 (Iﬁti HWaaiwlaﬁasbﬁaﬁyle&ﬁmlﬁgmxalsombﬂa%ns shiRPHtbcedures.

Zinc dust (25.5 g, 0.39 nol) was added to a sol ution
of 3- (trl|sopropyIS|onyethyI)

2, 2-di chl orocycl obut anone (22.21 g, 65.4 mmol) in

gl acial acetic acid (110 nL) at roomtenperature. The

react ant sPwer e heate Hat 600C fof 1 hr, aftyhwhich NH,

time dry el hyl et quﬁS ad the d NN

prodggts |ch gn f dt 'ed\ The r SI ue S /gwl
th

washe Fh 8|e r an cOnBI9 ifQrate
and wa gs were centrate der red pressur
The resigdue was di ssol ved in dichl oronet hane, which ¢

was wa ;g4mnth sgﬂ pated NaHCO 3 tw ce and water o
once. e organi c p ase was dHP2¥ over and t hg-S#1
sol vent was evaporated to give an oily product, which
was purified“by silica | flash chromefography NH;

WMe a colorm noi I . 1H N

)\OS( L. 8001. 85 ril})
2H) )

, 100

, 3.
J 6.0, ZFD. 3C NWR (
; , 21.38, 39.36F 52.92, 62. 3
209. Oﬂ.szlbﬁ (FAB) Degcmct ed for Cipb$iaaO2Si ( M+bi)st2o7
271.48. Found 271.20887. IR (neat) vnmax 3053, 2925,
2866, 1778, 1462 1265, 1103 1013 883 740, 705.

Exanpl e 1061 -
Cs-S-~riis Hyl si | oxy
t hyl') cycl obut ano4e | 78 g,

> [ 08391] SOmuLfI
-3-(trju -Sil
2.89 |nS|de dr HF 20 nmL was add der argon

to glgg;gollght yel Ipgigol ution. Thig ugs coWhed to
-78 0C, after a while, L- selectride[%i O Min THF, 3.5

nm., 3.4 nmmol) was added drop by drop d this was
allo Quwarmup to r odm enperat %fter whi ch

the?ﬁe cgign Was quenchéﬂ a éd“hbh&IB Thev’N NH,

yclobu OTIPS S H <
%’{

cool é‘nﬁkfur op—b rop—N /™
follo by the a |onoof HZO Et CAc. The nlcN\/N
phase was sgpagsat ed, washed with Otw gg.and brine

once, dried over MgSO4 and sol vent evaporati on gave

t he crude product, which was

[00400] DLS-206, DLS-207 and DLS-223 exhibited significant inhibition of HIV-
RT. (Table 6.) DLS-194, DLS-195, DLS-196, DLS-197, DLS-208, DLS-209, DLS-
210, DLS-211, DLS-212, DLS-221, and DLS-222 were not active for HIV RT
inhibition (EC50>100 pM) in this assay.
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purified by silica gel flash chromatography (Hexane:

Et OAc=9:1) to give a colorless oil (0.57g, 72% . 1H
wORROERE! 3, 400 MHz): d 1.00-1.04 (m 21H), 1rdBuU$2068044709

(m 2H), 1.59-1.67 (m 2H), 1.73-1.83 (m IH),

2.39-2.46 (m 2H), 2.71 (bs, IH), 3.58- 3.61 (t,

J=6.4, J=6.8, 2H), 4.02-4.10 (m IH). 13C NWR (CDO 3,

100 MHz): d 12.11, 18.16, 22.70, 39.92, 40.43, 61.94,

64.15. M5 (FAB): expected for O'5H32@Si ( M+H) +

273.50. Found 273.22476. Exanp

ns-3- (trii SO OpRt-ETY setpdy I"‘ii*‘i1 5063538}’ Qf)ﬂﬂﬂbutyl nucleosides

4- ni-trohenz LP [00392] | n} a 100 M fl @I‘ngml Eh
cWH 3t dung OP ctigity hyl )icycl obutfasisity (16564M,
2.1 nér%‘lgc%uhé @Mhzdfi 0de 0.FBMg, 4.6CHNDI) and/ero

Ph3P QIS-205 g 4.593 L) >i108i de.  dr Y0OTHE 10> M0 wab > 100

addedLftB3r hr g@A.7t o @i ve 1&0collor I>eH® sol ut>d0 Thi s> 100

was did-2¥ tp O3&7and| DI AD.I(1. 0 ni13.¢. 83 mmwi)o wak 97.8

added drop by drop. After 15 hr, the volatile

materi als were evaporated and the crude m xture was

uri i by silica,. geI fl ash hronato raphy (Hexane:
@Aﬁﬂ 1§ MeRainD. hey GRge 1desqabed o Wi iSISRICE ot S| preferred

c l?g%ﬁ%diﬁg&&%ﬁﬁloﬁ@m AR B I Ihe i%zerfﬂle{?l Wi oﬁgmus to those
xane; c=1

1 oskifeyin fhe, arp fygm ﬂ@ fmfzgszngieé%kd zh;cnpzomf 2121 e3vepon. Tt is

~(2{'|) il‘i}&ld@@fhgt éI}')?of(tﬁése %'Epia’uogs ﬁﬁl‘ rﬁocﬁﬁca&lmls ﬂe”f)aclﬁde’ﬁ v@uYhn:r)’ %Z Jsc:ope of

13CtWRV‘{D@D@I 3, 100 I\/Hz) d 12 13 18 19 25 97

34.87, 39.08, 61.95, 70.81, 123.66, 130.85, 136.01,

150. 65, 164.39. M5 (FAB): expected for C22H35NOGSI

(MrH) + 422. 60. Found 422.23608. IR (neat) vmax 2942,

2865, 1725, 1608, 1530, 1463, 1349, 1276, 1103, 882,

720, 681. Exanple 108 -

frns-3-(Triisopropyl-siloxyethyl)cycl obutanol [00393]

Aqueous NaOH (0.4 nol/L, 12 nL, 4.56 mmol ) was added

to a stirred solution of r n

'-S-~Nisopropyl -sil oxyet hy*cycl obut yM ni trobenzoat e

(0.96 g, 2.28 nmol) in 18 nL 1, 4-di oxane at anbi ent

tenperature. After 1 hr, AcOH was added drop by drop.

After 5 mn, the reaction m xture was concentrated by

rotovap. The residue was partitioned between Et OAc (10

m.) and saturated NaHCC3 (2 X 10 mL). The organic

phase was dried over MgJSO4 and sol vent evaporation

gave light yellow oil (0.57 g, 92.3% Rf=0.23 (Hexane:

Et CAc=9:1)). 1H NWR (CDC 3, 300 MHz): d 1.00-1.07 (m

21H), 1.63-1.70 (m 2H3 1.78 (bs, IH), 1.99-2.10 (m

4H), 2.24-2.38(m IH), 3.61-3.65 (t, J=6.6, 2H),

4.35-4.44 (m IH). 13C N\R (CDO 3, 75 MHz): d 12. 23,

18. 29, 24.24, 38.05, 39.37, 62.27, 66.82. M5 (FAB):

expected for C15H32Q2Si (M+H)+ 273.50. Found

273.22456. Exanple 109 - "5-3-(Tr iisopr

opyl - si | oxyet hyl ) cycl obutyl - nesyl ate [00394] In a 100

mL flask with

t any- S*"M sopr opyl - si | oxyet hyt ycycl obut anol (0.53 g,

1.94 mol) inside, 40 nL dry CH2CO 2 was added under

argon, followed by the addition O Et N (1.36 nL, 9.7

nol ). After 5 min, the reaction mxture was cooled to

0C and Msd (0.18 i, 2.33 Mol ) was added drop by

drop. After
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reacting for 1 hr at QC, the reaction was quenched by

addi ng H20 and the organi ¢ phase was separated, washed
wowaoa/obs28ne once, dried over MgSO4 and concent par/@82008044709

give a light yellow crude product (0.53 g, 77% RiN).

14 (Hexane: EtOAc=9:1)). 1H NWR (CDC 3, 400 MHz): d

1.01-1.06 (m 21H), 1.66-1.71 (m 2H), 2.19-2.24 (m

2H), 2.41-2.51 (m 3H), 2.97 (s, 3H), 3.64-3.67 (t,

J=6.0, 2H), 5.07-5.14 (m IH). 13C NWR (CDd 3 100

d 12.10, 18.19, 25.39, 35.45, 38.49, 38.58,
TS 6BAINEDIRAB) : expected for ClLEH3404SSi

(I\/H—|)+ 350. 59. Found 351.20221. IR (neat) vnax 2943,

2866, 1443yclazwgd nuglogsgie of fieFornuiad) -G¥%, 735. Exanpl e

110 - 9-[cis-3"Triisopropyl-siloxyethytycyclobutyl]

adeni ne [00395] In a 25RnL three-neck flask w

/rar-3-(triisopraopylsil eth cy | - ;

(0.27 g, 7.7 )5 ?%6 Ci\l‘AlS )

Cs2C8 (0.38 g, mvol R?i nsi de, dry DVF 15 nL ®as

added under argon. I?1en began to heat to 1¥oocC and Base

after 24 hr, the sol vent was renmoved and dire t

applied to silica gel ®| ash chromat ogr aphy t ol |ve

0.14 g (47% the desired product. 1H NWVR ( 3, 400

MHz): d 0.99-1.05 (m‘ 21H), 1.72-1.78 (m

2.15-2.23 (m.s X60-2.79 (m 3H)pR3 3. X70 (t,
J=6.0, 2H), n% : ¥, 6.37-6. ,7.88
(s, IH, 8.31 (4, IHR2I3CNMR(CDA 3, 1p0 MHzRZ |d
12.08, 18. 1%, 26.60, 37.03, 39.84, Z5, 61. 64Base

138. 76, 140. O@, 150. 07, 152.91, 155.98. M5 (FAB):

expected for C20H35I\I5(ﬁ*SI (MtH) + 390. 61. Found

390. 26828. IR (neat) X 2942, 2865, 1670, 166%W

1571, 1463, 1415, 1308, 1246, 1108, 882, 681, 658.

Exanpl e 111 - 9-[m 3- (Hydroxyl et hyl )cycl obutyl ] adeni ne

[00396] In a 25 nlL flask with

9 [wéplﬁnﬁac%hﬁoaﬁpa&eythblé b&lpw&t Mﬂ&f‘&ﬂ Eét&%‘to)ﬂuk ﬁﬂ%@h%?odmg,
nmol ) 1 nsi de, was ad

to @nav‘goraert Haggrpgmer) @é&ut@mgﬁheg@:rﬂ ‘@b@@@l ution. Thi s vvas

treated gLk, Tﬁ%ﬁe@rﬂyr?m@ﬂnh%as%“': 0.36 nL, 0.36 nmmol)

Al t

at room tenperature er t he sol vent was
renoved 4risl in¢rpeedente Kby @hwhatmg(QZP@’ctGI%P&@m Zé&d actydn, alkyl,

NeEEhH S 28 iRy el PR GRCARC b ACES o i

( FAQ)‘rlondiop@leEuted arlipil, :hH]aﬁ’Nﬁ@c(dyht }cbr’bo}isaﬂa.teZ A peEﬁJdH; d cholesterol,
234, 13482 112 - . . . L
2 (R Rl Rl BT Re G eratie o e Sy P YoregBirisiteh n vivo
[ 00B@Fablervf praxGlimg a EdnamkindvivhéreiGrAI8 ird8dendghtlyO SdpHvapale;

wae oool Bt P e frniiat B o Rup Rl b O IS0 e sATio,

MO Ary& INHA@SED 00di0kyIAmin, BénorBPhi)aryiemiio; aﬁlld-ﬁfémdue of an amino
succ%gy vely. The reaction m xture was allowed to warm

up ¥%“roomtenperature and stirring was conti nued

until a AeoaeBeoHs ois@jté,thdtg,@lywas obt ai ned. A solution
of |-[zrara,s-2-hy | -cz,

(benzyl G&We‘twoy@y@be%f*w 7 asd%ﬁ@% é” 0RO Z"0. 31

nmol ) d r [ f

) 58, 056 658 iy i S 18, Bl v
alkyl, CF3, 2-Br-ethyl, lower alkenyl, halogenated lower alkenyl, Br-vinyl, lower

alkynyl, halogenated lower alkynyl, halo, cyano, azido, NO2, NH,, -NH(lower alkyl),
NH(acyl), N(lower alkyl),, -N(acyl)z, hydroxy, OZ, O(lower acyl), O(lower alkyl),
O(alkenyl), C(O)O(alkyl), C(O)O(lower alkyl); or alternatively,
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silica gel flask chromatography (CH2A 2 to CH2d 2:

MeOH=10:1) to give 52.6 ng thedesired product (55.5%
wWoRkeoo/ 0238 CH2C 2: MeOH=20:1). 1H NWR (CDO 3, 6RO1/NE)p3/044709

d 2.59-2.63 (m IH, 2.87-2.93 (m IH, 3.60-3.66 (m

IH), 3.73-3.76 (m IH, 3.95-3.97 (m |H), 4.54-4.60

(m 2H), 5.79-5.82 (t, J=9.0, IH, 6.53 (bs, 2H),

7.27- 7.37 (m 5H), 7.81 (s, IH, 8.25 (s, IH. 13C

NVR (CDC 3, 150 MHz): d 24.29, 56.10, 63.31, 66. 85,

73.71, 118.76, 127.89, 128.11, 128.69, 137.70, 139.01,

149. 45, 153ngR: topsthegge =683 onICH oy attamptivaikpect ed f or

Cl7HnN 5 +.a2 24P to 4

vmax 333?21 gﬁ%g)l f%go 1%Egt%?%o%&%‘1%7®&gﬂéé‘gﬁeg%3%§%°yehc or

1331heteragyplic 1ips suchias py epdddeningg 3@°h tha 2 R 698, thew Rasl ot CH,OH,

113 and9r R7tsd, ¢
enzyalmoxyrr%ltshyl é[:lgicll1| utd)}/{@é[derme [00398] In a 25 nL

fl ask wi t>his CH,, CHY or S; and

2-(6-am enz ano

(47.2 n&ebso%é “}ﬁ |ﬁS|eghé'1 %ﬁ%ﬁe@&c&% Y LR g cyaro,
to g(i’I\N,Oza l'i ght yellow solution under argon. After

stirring for 5 mn, DAST (0.11 nL, 0.9 nmmol) was added
drop by drop to give a little dark yell ow sol ution.

Thi s2.was Themiicledsiderdf 6ginal, Wiemperas vster.f or 48 hr, after

whi ch the reaction was quenched by addi ng sat. NaHCO3

Inmi and diluted with nore CH2G 2. The organi ¢ phase

was Beparfat adclesdideat clainel, WK RN BOIrY 8fitboth .

evaporation gave the cr ude product that was purified

by silica gel flash chromatography (CH2d 2: MeOH=20:1)

to give tie nd@&isfc@d;f@lﬁl%iP%he?bléth@%aafgs/% RS
(CH2A 2: MeOHE20:1)). 1H NNVR (CDOI 3, 400 Mkz): d 2. 18-
2.26 (m IH, 2.61-2.71 (m |H), 303312(m I H),

?H)7 . g gg’h% Hgtflgdﬁl)de oflclglj'ﬁu é’ v@%léeﬁxzqhe %E%Bn dll_)nf?ig % § _;ﬁvg 4{’(3 adme.

J=4.0, IH), 8.37 (s, IH) 13C NMR (CDO 3, 100 Mz)

23. 44" 23163, J=21),
53. 02- 53. 4% ‘% opsid °5§%‘m gé’”’%%l%% %%Se(‘sap‘b“n‘? 0), 73.62,
118, 119.39, 120.90, 123.66, 137.87, 139. 37 139 41 (d,

J 4. 70) ﬁgﬁé% %dé %5 al?&él %&[eaam @%%EIAI]NCIQNSR ajing or Fchmne

-86 80( 86. 22) (qd, J1945 8.2, IF). I\/B(FAB)

expect ed or 17F2 NE?E% geif 5 Foun

346.14743° 'K ?Or‘i SO H%ol > Waspn ¢ cogiga &5 Selﬁs@éﬁom the group
147¢pns154iigpf1422 1366, 1334, 1294, 1249 909,

734. Exanpl e 114 - Anti-HV Activity [00399] The

fol l owi ng cycl obutyl ynucl eosi de conpounds were

eval uated for their 2V activity and cytotoxicity

in PBM cells, accoridi ng to standard procedures.

DLS- 194~DLS: DL DLS-222 DLS-221 DLS-206

DLS-HQ23 -19 S-2Q7 NH2 f i x HO jrfVvy O? HH pL ,

HOr v N 2 DLS-208 DL®& 209

F
7

ZO/\A/N\(N

0]

NH,
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[ 00400] DLS-206, DLS-207 and DLS-223 exhibited

significant inhibition of HHVRT. (Table 6.) DLS- 194,
wdb®606Rs1 DLS- 196, DLS-197, DLS-208, DLS-209, BLBUSRH044709

DLS-211, DLS-212, DLS-221, and DLS-222 were not active

for HHV RT inhibition (EC50>100 mM in this

assay. Table 6: Anti-H V activity and toxicity of

cycl obutyl nucl eosi des [00401] This invention has been

described with reference to its preferred enbodi nents.

Variations and nodifications of the invention, wll be

obvPous Tl nusleesids kf ¢lhiad L.i wherdie ﬂ’&rﬂ“"k?%@ﬁ is welested Bewithgsroup

det cription of the invention. is intended

g&h%ﬁn%ﬁﬁthese vari ations and nDdlflcatlons be

|ncluded wi tdikn the scope of th| |nvent|on VHAT | S

CLAI | leayfcl ob @sof th Base

(1) HO (I ) (1) or pharnac tlcaIIy acceptabIeOH

salt, ester salt of an ester, prodrug, salt of a

prodrug, enaptioner diastereonei, or tautomer OH

t hereof, wh Base i s pur j or gRYrirni 'ne Base
basqkff\hgﬁﬁggepenéentlyH¢1 ﬁhﬁgggété, P( O) BOZ"

CH2P(O z z", @®®yl, alkyl, sul f onat & ester, sulfonyl CHs
and benzyl, mherein t he phenyl group of the benzyl is
optional ly sggstituted, a lipid,Han amno acid, a CH;

car bohydr a a pepti de, a~chol I QBase OF Otpe(ﬁﬁﬁj;;¥v/B%e
phaﬂﬁﬁﬁewf%%gﬁfy/acceptaﬁveqﬁéﬁgggg*éroup wiPch TWhenNog
admi ni steéged in vivo is capalle of providing a ©H
conpound wherein Z is |ndependen%Iy H or phosphat e;

and Z" each ndependently is OH, kyl , yl, alk
aryl W Saryl bt m%me
mono- di - ateg, am no, of a resi dug of an am no Gl d; “cH,
Ais O § or CHQ or alternatively A can be a

coval entbond when Z is P(O Z1Z" or CH2P(O Z Z"; Ri1,

R2, and R3 agg i ndependent |y hydHogen, |ower alkyl, CHs

hal ogepat e r Babkyl , : et Byde, |0Mﬁ%\“§ﬁj;;§v/B%e
alkdﬁyPQTﬁgFﬁgégéted Iomﬁgygﬁﬁéﬁgg§*ér vinyHO | o OH

al kynyl , rhal ogenat ed | ower alkynyl, hal o, cyano,

azi do, hKE H2, - NH(I ower aIkyI) NH(acyI) N(| ower oy

al kyl)2, -N cyI)2 hydroxy, Qz, | ower acyl)
Qo & kenyl, R5°, Base
al kyl'); al(gfnatlvely, d R2Htogether are gCH2 “cp,

or =CHY; “or aIternatlver R1 and R2 can cone together
to forma three-nmenbered carbocyclic or heterocyclic
ring, such asgan epoxide ring; sHch that [fR 1 is HCH

t hen i's CH26¥l, and | i S\H, Bafeen R1 Base
CH2 G X >~ CHY, orHE;, a 1371 ndepertfent Ty H>
met hyl , hal ogerfat ed net hyl , hal ogen, N3, cyano,

2. The nucle03|de of clalntl mh e|n Zis not H N,

N3
Base Base Base
HO
CH CH3
F F OH
Base Base Base
HO HO 7 HO
o F F OH F
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3. The nucl eoside of claiml, wherein R and R2 are

not both H 4. The nucl eoside of claim1, wherein the
whawe/06r8R pyrim dine. 5. The nucl eosi de of clBETUE2005/044709

wherein the pyrimdine is a 5-fluorocytidine. 6. The

nucl eosi de of claim1, wherein the base is a purine.

7. The nucl eoside of claim6, wherein the purine is

guani ne or adenine. 8. The nucl eoside of claim1l,

wherein the nucl eoside is selected fromthe group

consi sting of:9. The nucl eoside of claim1, wherein

t he onapheostatcdlly as@pablesdlt.fasomstihef apresigh peasinieg, salf of@ prodrug,

8; g%anglgﬁlg cﬂ:aa %?e%%nle% jaolrI t@-ﬁ&eﬂ&@&l ?%ln eaé:ﬁ g%? can ﬁ@ Etttbstltuted

dlasmﬂmanner or tautomner thereof mhereln each OH can

be substituted with @Z. 10. The nucleoside of claim9,

wherein the base is a pyrrolidine. 11. The nucl eosi de

of dloai MTh&nucoeide bficlifeo, pyhietein e baseiissa pyrimidine.

5-fl uorocytidine. 12. The nucl eoside of claim?9,

wherein the base is a purine. 13. The nucl eosi de of

cl aiym 12 Thyvieikide bI@aiRUT0, RBereth H&IRFHNNEGING is AEEA6BEy tidine.

14. The nucl eoside of claim9, wherein Zis not H 15.

The nucl eoside of claim1, wherein the nucleoside is

sel eot ed Th RIBIdJIRe BF Qblikh &Rttt B Basefis a Alrind.

pharmaceutical |y acceptable salt, ester, salt of an

ester, prodrug, salt of a prodrug, enantloner

di aslt?aer e%ﬁmcl&)@ldts @f‘élﬁ?ﬁeﬁ %@feﬁﬁf’xe M’ﬁﬁﬁ@éﬂ&nﬁ@%@ac@ﬁﬁn@ an

be substituted wt . The nucle03|de of claim9,

wherei n the base |s a pyr|n1d|ne 11. The nucl eosi de of

claiy 10, | nVE i

5-fl uqﬂor ocy%@'g‘irkgogﬁe gaalﬁltvwée’ vﬂ]&ﬂ{u{é%%% %’ of claimg,

wherein the base is a purine. 13. The nucl eosi de of

clal 12, wherei Ui ne [

e e PRSI B aBt 1) R R BRI Rl AR Mo, e erou

|s swehdsing@df:f rom t he group consisting of: or a

phar maceutically acceptable salt, ester, salt of an

ester, prodrug, salt of a prodrug, enantioner,

di astereonmer F or tautoner thereoff, wherein each CH

be subst{itu W g OZ. 15..The | egside of gclai m° Base

14, wbiererm t ase i s HOpyrym d 7 16. Th#O

nucl eosi de of @kai m 15, wherein thé pyrimidine is a CHs

5-fluorocytigdjne. 17. The nucl eosi de of claim 14,

CH
wherein the %e is a purine. 18,sThe nucl eoside of s’
Bese pugyfe nE*or Base
i de of cIa|n11H wherei n t he nucl eosi de N;

clm
ghe nucl e
|s selected fromthe group consisting of:or a

phar maceuticdkly acceptable salt, ester, salt of an Ns
ester, prodr sg,t. of a prodrug, enantioner, S Base
di astief e ; aut oner thereof. HO

CH, CH;

or a pharmaceutically acceptable salt, ester, salt of an ester, prodrug, salt of a prodrug,
enantiomer, diastereomer, or tautomer thereof, wherein each OH can be substituted

with OZ.

16.  The nucleoside of claim 9, wherein the base is a pyrimidine.
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20. The nucl eosi de of claim 19, wherein the base is a
pyrimdine. 21. The nucl eosi de of claim 20, wherein
WO b@oyi28m dine is a 5-fluorocytidine. 22. ThePCT/US2005/044709

nucl eosi de of claim19, wherein the base is a purine.

23. The nucl eosi de of claim 22, wherein the purine is
guani ne or adenine. 24. The nucl eoside of claim]1,
wherei n the nucl eosi de has an effective concentration

to achieve 50% viral inhibition (EC50) when tested in

L | , , .
o ey b AlgdecSi or SRECH, ARESh 1O pyrlradhe VPO okocytidine.

the nucleoside is enantionerically enriched.26. A

h i cal It LS tivirall
of 1 dct i vAaRBFSEPT IHE RIS RAEA Pt 1 or o

phar maceutical ly acceptable salt or prodrug thereof

together with a pha ceytically, acceptable carrjer or
di [ent . Thymuosa oF R {5 B emhBE e DR =Bk SF ey
an antivirally effective amount of the nucl eosi de of
claim1, or a _pharmaceutically acceptable.salt Qqr
prodfug ttheredsostdsgéchin bt tﬁm RS S@Lﬁ%ﬁ@ from the group
accephalingogarrier or diluent and in combination with
one or nore other antivirally effective agents. 28. A
nmet hod of treating a viral infegfion in a nmamal
conprising: adm nistering to a | in need thereof
an antivirally effecti &3 eosi de of
claim1, or a pharnmac ically acgeptable salt or
prodrug thereof, optionally in a pharmaceutically
acceptable carrier or diluent. 29. A nethod of claim

28, wherein the infection is anFH V infection. 30. A
met hod of claim 28, wherein t ﬁhabakﬁ a human. 31
Use of a nucl eosi de ofH®I al : pharmaceutical ly

acceptabl e salt or prodrug therepH, optionally in a
phargyaeaniraeali A caRIRaR, GRE MR bf A estl| iy, shifofh prodrug,
met hod "of treating a viral 1nfection in a mamml. 32.
The ega@ioprercdizgtersczaer. aifavtamer thersof, thstan eashi QH gan bp gubstituted

infqg%igﬁ: 33. The use of claim 31, wherein the manmal
i's a hunan. 4

15.  The nucleoside of claim 14, wherein the base is a pyrimidine.

16.  The nucleoside of claim 15, wherein the pyrimidine is a 5-fluorocytidine.

17.  The nucleoside of claim 14, wherein the base is a purine.

18.  The nucleoside of claim 17, wherein the purine is guanine or adenine.

19.  The nucleoside of claim 1, wherein the nucleoside is selected from the group

consisting of:
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or a pharmaceutically acceptable salt, ester, salt of an ester, prodrug, salt of a prodrug,

enantiomer, diastereomer, or tautomer thereof.

IS

20.  The nucleoside of claim 19, wherein the base is a pyrimidine.

21.  The nucleoside of claim 20, wherein the pyrimidine is a 5-fluorocytidine.

22.  The nucleoside of claim 19, wherein the base is a purine.

23.  The nucleoside of claim 22, wherein the purine is guanine or adenine.

24.  The nucleoside of claim 1, wherein the nucleoside has an effective

concentration to achieve 50% viral inhibition (EC50) when tested in an appropriate

cell-based assay, of less than 15 micromolar.

25.  The nucleoside of claim 24, wherein the nucleoside is enantiomerically

enriched.
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26. A pharmaceutical composition comprising an antivirally effective amount of
the nucleoside of claim 1, or a pharmaceutically acceptable salt or prodrug thereof

together with a pharmaceutically acceptable carrier or diluent.

27. A pharmaceutical composition comprising an antivirally effective amount of
the nucleoside of claim 1, or a pharmaceutically acceptable salt or prodrug thereof
together with a pharmaceutically acceptable carrier or dituent and in combination with

one or more other antivirally effective agents.

28. A method of treating a viral infection in a mammal comprising:

administering to a mammal in need thereof an antivirally effective amount of a
nucleoside of claim 1, or a pharmaceutically acceptable salt or prodrug thereof,

optionally in a pharmaceutically acceptable carrier or diluent.
29. A method of claim 28, wherein the infection is an HIV infection.
30. A method of claim 28, wherein the mammal is a human.

31.  Use of a nucleoside of claim 1, or a pharmaceutically acceptable salt or
prodrug thereof, optionally in a pharmaceutically acceptable carrier or diluent, in a

method of treating a viral infection in a mammal.
32, The use of claim 31, wherein the infection is an HIV infection.

33.  The use of claim 31, wherein the mammal is a human.
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