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AM DE PRODRUG OF GEMCI TABI NE, COMPQCSI TI ONS AND USE
THERECF BACKGROUND OF THE | NVENTI ON The present

WO pwefsiseh rel ates to a novel prodrug of gentipebUsm®)5/043125
whi ch i s capable of being given orally, traversing the
intestinal tract substantially intact into the portal
bl oodstreamwith | ess gastr0|1nt estinal toxicity and
better bioavailability than with the parent drug, and

AR PRAMRU G éﬁm{@@m&ghﬂwg Ap' ErHEREOF

(2',2"-difluoro-2'-deoxycytidi ne hydrochloride) is an
anti-tunor agent, with known antiviral action, that is
currently produced and marketed as CGenzar(r); a

| yophilised, p nt  of
vari ous cancer ?ﬂ@%ﬁ{)%ﬁ“ﬁ%ss @Sﬁgkr ng it
and Tied prestat freentish Riktdstto amevelgnedrup od gémcitibiRadith is capable

No, 5, 464, 826 and US Patent No 4, 808, 614.
ofcheing-giyen orally. draversing the ipestigaldract gibstantaliy @w@ thgportal

blP@&%ﬁﬂ%ﬁl E%@g{%n@sﬁ ttoﬁgiggﬁ{d @e@lg ?vazﬂp ty fifhwith the

ung cancer i ng eval ovarl an
paremceug, ahdh rrmdniammgnh{ﬁiﬁizmy(crt)thmp@reﬁteimg gidowar ddmes

treat,ment . of pl at or [ n ey

U P b o Blarkie 2 i i ThoRe b Cyt aine, Ay shloride) is an
anfiubRR hboht ARHR RASHE AR iRY adtidh! RUER @uﬁeﬂggf ﬂ%ﬂ@&d%d @narketed as

dose of apprOX|nater 1000 to 1250 ny/ over

Gemrar®e s lyaphdisedvepoiidgr fagmulation @mrmemt of @hﬂl@mnws aGemzar®,

R T S T R S R e
swunarus Battaﬁla\lé 85808, 604. Gemzatr@o‘a&sn&m)awm@mmﬁm Wﬂe@&‘nent of

LA. Et. al. Met abol i sm and di s 03|t|on of
PajeieatiG eaicele bre&ﬁcpaawe@n%%smléﬁ?@ {nng ganger 4N S%&) anghis being

B8y BT e g o g QMR TR R R R o

asgzeﬂibéstaahbdlﬂaﬁos of mphinafuaction(sealUS iPagnaves, $55,518). Gemzar® 1S

dos mtin ntestinal .| esjions characteri zed
C“ﬁ’ﬁa 5 nggher] %ﬁﬁxé‘a}ravsg@scw sige 3kado aftaHBMXHH% ef%ooo t0 1250

A RBP3 @nﬁtﬂt@sr BRA&L WK1y 9 AP9H9 l%eek@ﬁ)ll%%ﬂ 5§ al \5&@&? & from

he intestinal tract in mce given a single’oral
-tre(agafmge) gem:|tab| ne dose of 167, 333, or 500 ny/kg.

Hor t " ToXhCi of si.ngl e dose o

orc 1 Bie: sefheiptind G SRuESRT s Rafr Ffbieaypilapiticy
wines eathe FesufP@$ figst Eyseﬁ&mcﬁitshp Shiglkey BAAEBt. abLMMab6lsm and

27-31, 2004. Corrpar abl e _exposures via |ntravenous

dlmmqg of gempeicapiingy gandrpppodytic deoxycytidine analog, in mice, rats, and dogs™.
Drug Metabolism & Disposition. 20(6):849-55, 1992. In addition, when dosed orally,

gemcitabine is implicated in causing adverse dose-limiting intestinal lesions characterized
by moderate-to-marked loss of mucosal epithelium (atrophic enteropathy) throughout the
entire length of the intestinal tract in mice given a single oral (gavage) gemcitabine dose
of 167, 333, or 500 mg/kg. Horton ND et.al., “Toxicity of single-dose oral gemcitabine
in mice”, American Association for Cancer Research, Poster Prese_ntation, Orlando, FL,
March 27-31, 2004. Comparable exposures via intravenous dosing in previous mouse
studies did not result in death or gastrointestinal toxicity.

Methods for making prodrug and sustained released formulations of gemcitabine

are well known in the art. Examples of such prodrugs and sustained released



studies did not result in death or gastrointestinal
toxicity. Methods for making prodrug and sustai ned

WO Bleassezs f or nul ati ons of genctitabi ne are wel |pdImosm05/033125
the art. Exanpl es of such prodrugs and sustai ned
rel easedf ornmul ati ons can be found in WO 04/0412303
"Genti t abi ne Pr odrugs, Phar méceut i cal Conposi tions and

- Uses Ther eof, ‘Gallop et. al.; WD 98/32762 "Gentitabine

Der i vat h F | ;.\ 02/ Q976 .

i 308 B G e
1 t

cditbdlistdhsind SR PRLG4 Gl tﬁ?&lﬁ??g?fsgmbt S8BR EfiatHeNt S

on su ar o G eenwal d,
D&ivakiaes)’ Myhr&nt Fain, et aNDWXQ2 0859368 “Tﬂ'aapﬂunabblybﬂans@héd

OEYI yrrer| § I | n S amﬁggﬁz@& L0} ygat e aﬁ%‘f‘ﬁ%lcgmgfgts based on

5 sugﬁfthééata}dfﬁzﬁlc%i/cﬁ “NEREnWAACKIcAAM B Nettae W0t02¢§59886‘f’ltﬂrm1nally-
Internediates in the s nt’heS| s of gentitabine, see

brended Bplyitepia linkersahd po ric Ranjugales agprggolgé &hq@n Jun Hwang, et
1Grl ndey, et al., U S. Pat No. 5,464,826. and al so
useful as prodrug noieties for the adm nistration of

gentiémbitdbene Hfide Berdvativas hor beet déscribedNB tﬁééﬂéﬂ agul
There continues to be a need for a Brodru

intgevediatgh imibe syrthesis off gemaitgine.ciee §2a Brigfen; & ak-yU-SaPpi No.
h
10 5,2%(%2?6;%{@2&&}?& gtd nbe§tpap dp gr@tii%n&ﬁlcatlsd’\ﬂlstehﬂ Wt Prodtn#]ge

gradation an iver genctitabi ne
madefibd fob €t alneaisiatidn ﬁcgeﬁmitalbhe ssat gt Gabop eedlf, |W@d§M041203

Surprisingly, we have discovered super.i.or
ani dBhere FORFIUES 1O l{g:faxbeg oL %]P)I‘I()ﬂ%lg Q%I’gl E‘Elt?l}lg%g)'ag ?iﬂ}]ow for oral

de“fl@%@r %Pgssstltd%ﬁ iefeiiAlebtihal Hh@Ghtact Withbid sutisyaaeel de@radation and

ne wi thout significant accunul ati on of
dedlﬁen(gmlmcfltahmeaol thecafﬂ@te(ddF@HWIth heceptabltcafatyand efficacy.
gem: t-ahi.n t he I|ver

15 P RarSuPRRRGNEE PAIR oo sitd anepidh Pl iR & 1Y

gé?ﬁcfﬂaﬁﬁ‘a% 'whitH 12 SEMthe eRbidceR subgantdlyiintast &r}@drojyaldlw
BRI EF SUMVARY OF THE | NVENTI ON The present .inventiaon

gqmaiiabine svithosbsiguifinent aFcuraplpiomof depxyc}aﬂe?%?ld% p&iU)ghe
p%@(ﬁ%%‘%}l/tte gn g'ncgtabl{ﬁr %yeltaﬂa%ﬁtef g hepﬂ\\/eql Il{ldr% @sﬂ@:@%ﬁ rrgllgﬁl oral %emcnablne

ar@'lﬁaﬁfmﬂﬁﬂfp@rdph@fdﬁﬁ&d:ylaﬁd Isahfytyqa:roﬁkes alhler admaiigered osalljhe
present invention also provides for the use of the
20 conpound of formula | for

BRIEF SUMMARY OF THE INVENTION

The present invention provides a compound of Formula I

OH | = N

HO

25 Another aspect of the invention provides for novel pharmaceiltical compositions,

comprising a compound of formula I and one or more pharmaceutically acceptable

excipients.
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the treatnment of susceptible neoplasns in a mammal in

need of such treatnent. The present invention provides
wo mpe/edssesuse of the compound of forrmula | for RAT@US2005/043125

treatnment of susceptible viral infections in a mamal

in need of such treatnent. T_t‘ge_ present invention also

provi des for the use of a conpound of formula | for

t he manufacture of a nedicament for the treatnent of

sus ' - as viral 4nfections. In

add??@o‘?ll?éet%ﬁgﬁggé%eﬂgo ? I?1)\‘/"(9 rﬁ’% [ﬁ)or ﬁh E\RY o°f;5}|$‘)eo?ﬂnape°§mg of £yl I for
thé aeatpreapaff susceptible reoplasus th Hmafimdialin deed.of BE rédaRent.

DESCRI PTI ON OF THE | NVENTI ON As used herein the terns

have! R4RICSEBLIRVARON RAYidss Ky thetyse of drergompenndpf formula I for the
trda@h & o Qus¥BAMbIA Wal%feméﬂsqp% i Rh 91%943 g HEh tu%g{n?e‘h?

animal s of the class Manmal i a, nost preterably hunmarns,

charHetpresenthvbntion alsvpovidgs fuflr theaise ofa Cbm()ﬁlk(}: of faftula I for the

inhe fenal m | k= produci n mmary . ql and or .
mayiieGR o TSl ash T e of ks fikdle BeeraI or viral
inReG&Rt abl e excipient” refers to a pharnaceutically

acceptabl e fornulation carrier, solution, or additive

t o dRdditiensthe preserhineention alsh aravidesra naethed for Puerfaring the

co g'{,}}&gﬁ(,?rg{msﬂ be compatible with the other

Ingredrents of the fornulation and not deleterious to
the recipient thereof and are well known to the
skilled artisan, see e.g. Rem ngtons Pharnmaceutical

Sci ences, RETAILEDRE THORY DITHE DOVENTIONL 995
The A&iel heRirfih¥ ¢ slha\?\ﬁ%%&nﬁﬁﬁgﬁ@te ssoci ation of

two or nore nol ecul es I ch owe Stability
t hr dihghemoimamual es takien temaan ampnof Yanieuowammbiooded vertebrate

hi 5. nol I I i'd tabl e,
anfipARBE P e Vet s o W Res G R s: Rt o covering of

hairRaUtROGES and, i€ tHEUBRhITREIRGHb AR ik I%afnﬂi;?ggf glg{flggs £ nbﬁhﬁlﬂf:g the

crystalline lattice as anhydrates or | Vi see
yoangy, "Crystal Engineering of the Conposition of

RSl AT AL B G S SRy
acdprableafosmnlatiéh caritr, séllution, DradMeyéeto Shah& he Bérmulation
chacrggtgigtltcrs.y Suc::l'hgegxgc-ip]fgngtg h’lu%t(»)l%é‘rc'oml:ga%{)l%rv{/i%?th%%-tlférr)i/r?gtrscllignts of the
formulation and not deleterious to the recipient thereof and are well known to the skilled
artisan, see e.g. Remingtons Pharmaceutical Sciences, 19™ Edition, Mack ‘Publishing
Company, 1995.

The term “co-crystal” means a physical association of two or more molecules
which owe their stability through non-covalent interaction. One or more components of
this molecular complex provide a stable framework in the crystalline lattice. In certain
instances, the guest molecules are incorporated in the crystalline lattice as anhydrates or
solvates, see e.g. “Crystal Engineering of the Composition of Pharmaceutical Phases. Do
Pharmaceutical Co-crystals Represent a New Path to Improved Medicines?” Almarasson,
O., et. al., The Royal Society of Chemistry, 1889-1896, 2004. Preferred co-crystals
include p-toluenesulfonic acid and benzenesulfonic acid.

The term ‘pharmaceutically acceptable co-crystal” means one that is compatible

with the other ingredients of the formulation and not deleterious to the recipient thereof.
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i ncl ude p-toluenesul fonic acid and benzenesul fonic
acid. The term ' pharmaceutically acceptable

wooeaoepsasal ' means one that is conpatible w tPOTNES2005/043125

ot her ingredients of the formnulation and not

deleterlous to the recipient thereof.The term '
"susceptibl e neopl asn' refer<-to an abnormal growth of

tissue in manmal s capabl e of being treated by the ora

adm ni stration of the conmpound of formula I. As this

pr odFhgytenn | Suskgriitde yoaplass1”geless to4piahaormah growth of tissue in

ad m I St A3 % o? Belgé tIICQt?d BE' %jer Ji8 Ad?mﬁfgﬂgt%negf the c&ﬂig&uﬂl of formula
roa rumof actirvity agalnst a w de vari of

1. t AlgTidis st’ysaﬁ‘g willtHyldrci el to gamdltaibiﬁb sled adﬂnmi%treﬁ@f aﬁllhy prodrug is
suscepti bl e neopl asns include T-cell nphong,

expegted & Bateadiaad gent e Af et AR Rgainst be ‘tarlegvn%féklmor types, both
[ 3 I
e L L R
tis‘Ebe saroorpa\padsreatic ¢aneer breasticamer,di@lgheds$ jimphontaheon-Hodgkin’s
at nent of ﬁir | infections, artl Igadg HCV The
IvpoPm o apel b61Elune Gt adnan g br g
amutthe &impRRS Ui GHTRASH EﬂeQiaeﬁJhﬁltth&\’trleﬁtn@nt 6f ‘hreﬂ fections,
desi red biol ogic or medicinal response of a tissue,
pastieulanly BCVhanmal that is bel ng sought by the
rese ” n n
cont b5 e IBRU ) Heelia bt ma i BebARUASE | o

casbund Ry EHEYbn G20 Uhls clditithe Hesdﬁd -bidtbgio of hiwdjrinal hesponse of a
conpound of fornula | can be _prepared by using
tissye.SyBER Qs meanamel that i being sought by tharesearchsr, Phpgicign or clinician.

hydr Gé%tzltgﬂmé:édn? {h%el d%%gtléﬁxle%ﬁfétﬁ% %0953 tes alnd 5’hydroxyl

N4- am no group. yplca protecting groups are wel |
gionpsraraintie ddpareino at@g. i Thetdompantd &f forreclailegn Ge prapsradrby using

SRl b 64 TSNS Aot S ol B cyaion

of iz RARin8 LD, "BRPiAE pRAGBAP ot S dreVell RASK hkDaphrédiatddin the

acid chloride or anhydrlde or by reaction with a

art Brdsenting |GroupscinDriganit IS@nmggsén Caditign TEheodonsl Gregne, Peter Wuts
(\kﬁ@%ﬁr{)‘ﬁsmﬁ#&?é&% hlé{;\ﬂgt:l %%’ﬁcfjt r grant pl Ci}q(r) gggllgl ngé)g e éc%g&)phshed by

rea&ti¥e) with ad a&a ichinye dt hiAydéide bﬁb)( fdatorowitbhlterbogeytid aid in the
reagents wel|l known to one_skilled in the art of

pr@ﬁfglaﬁ ota éﬁ@hngtrﬁa,genmwélr%é‘i Nodiryclohexylcaghogimmgds GICC), N-ethyl-

_ th
£ S 1aorh ooy EREaE U LIS, 1} bl Bmidazole (CDD or
otdier simifidr teagenacidelt ksown td oreeskiledie theaartoft drgarde shargidtry.

rodyct be separated . f he m xtu
Aﬁema’é'ilvely,nﬁe compoun% of %ormula { may be prepared Wlehout the use of protecting

groups. In this case, mixtures of mono-, di- and tri-adducts will be formed and the
desired product may be separated from the mixture.

The following examples further illustrate the synthesis of compounds of the
invention. All starting materials and reagents are well known and appreciated in the art
and readily available or prepared by methods described herein. A process for preparing
gemcitabine (2',2'-difluoro-2'-deoxycytidine), for example, is disclosed in US Patent No.
4,808,614.
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The follow ng exanples further illustrate the
synthesis of conpounds of the invention. Al starting
wonmb@rassdss and reagents are well known and appoacisabesd43125
in the art and readily avail abl e or prepared by
met hods descri bed herein. A process for preparing
gencitabine (2',2'-difluoro- 25~ deoxycytidi ne), for
exanple, is disclosed in US Patent No.
4,808, 614. Exanple 1 |1-(2, 2- dlfluoro 2- deoxy-
b- D-ri bof uranosyl ) -4-(2 -;ﬁ’@mﬂ@
I 0
122 R B DO s 2042 B T gy ppepippicin 2
anhydr ous pyri di ne (100 rTL) %Ihd cool to 00C whi |l e
stirring under nitrogen. Add chlorotrinethyl sil ane
(24.0 nmL, 190.0 mmol ) dropw se, maintai ning an
i nternal tenperature < 5C Nty nu tirring at OC for
2 hours. In a separ Fe o | a’E,, lve 2--
propyl pent anoi ¢ aci 6. N1, i n anhydrous
acetonitrile (100 nL , 1- carbonyl di i m dazol e
(6.8 g, 41.8 mol ) i sﬁall portions over 30.m nutes
and stir for 2 hours. Add this acetonitrile solution
dr oplissave 2,2 Wéflypyo-28denxysytidiné A1.0ag, 3@ mnth]pinlanhydrives
reaction tq come to anmbient tenperature. Heat the
pyriciag ¢160 mlp 3418608\/‘8%5814%1 e HERNE Bsler pgrogen-348dand add
{
T pe ARG ST g Rbp Sl Wiiplsfling th el
tetiperatwre 8l 5°Co Gunitinestirtiagped &l for@ hmaek. da Iacsepﬁratatfhsk,l’dlssolve 2-

vacuo. Partition the crude.resi due between I
Praeélps%n% acide-8.e, 4 h8ingmel) in gnhydrous aﬁﬁtpwvﬂﬁ&%wc/%dd L1-

rg'lcﬂﬂﬁd%@@(@g ? 41h§gﬁ’1§c?gﬁ1§?n eﬁﬁonsmk3@ﬁ@%ﬁgﬁr for 2

aqu ous layer w th ad acetate.
hdure Addthis scesmiitrile sohsticandtopwish tovihe pysidine seluedn a00RQUaAd allow
b| car.bonat e soI ution and saturated sodi um chl ori de

§ &ragHPRBIP, coameyto CIERIARS AtUTR: Jigat ﬁteere@m@n@bﬁé°&wveamght then

P TEIRG B AR bR SRR PR e AR ey e
smﬁmyét%dqiebpitu@ec féﬁ?ﬁcﬁk@tﬂéﬁ‘ gbéag aﬁib?@l‘t'?etmﬁé?atﬁre%ﬂt e.

crushable foam ( 11.2 g, 77%yield).
cROENtBItein] igled). +PavSt1@1E$)e crudeze g 8&: Betwmn—qthyllaelmm a(ndloxz)ater

Ag{Hzﬂ/ “QP]%@ w&h phos'ﬁ?ubrlc acu? alil'd s?é%ax(ang thg '(_)Q'gamc layer. Back g)ﬁ}act the

aqueous layer with additional ethyl acetate, Combine the organic solutions and wash with

N

saturated sodium bicarbonate solution and saturated sodium chloride solution, di'y over
magnesium sulfate and concentrate in vacuo. Purify by silica gel chromatographgf (120 g)
eluting with a gradient of 30% to 60% ethyl acetate in methylene chloride. Isolate desired
product as a white crushable foam (11.2 g, 77% yield). .
MS (ES): m/z 390.3 = [M+H]"
MS (ES): m/z 388.3 = [M-H]"

'"HNMR (400 MHz, DMSO-ds) & 0.83 (t, 6H), 1.15-1.36 (m, 6H), 1.46-1.55 (m, 2H), 2.60

(dddd, 1H, J=14.4, 9.6, 5.6, 5.6 Hz), (ddd, 1H, J=12.6, 6.2, 3.6 Hz), 3,77-3.81 (m, 1H),

3,87 (dt, 1H, J=8.4, 3.0 Hz), 4.12-4.22 (m, 1H), 5.27 (t, 1H, J=5.6 Hz), 6.15 (t, 1H, J=7.4
_ Hz),6.29 (d, 1H, J=6.4 Hz), 7.31 (d, 1H, J=7.2 Hz), 8.23 (d, 1H, J=8.0 Hz), 11.03 (s, 1H).
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(dddd, IH, J=14.4, 9.6, 5.6, 5.6 Hz), (ddd, IH,
J=12.6, 6.2, 3.6 Hz), 3,77-3.81 (m IH), 3,87 (dt, IH,
wWQ2086/d655%. 0 Hz), 4.12-4.22 (m |H), 5. 27 (t, IMT/US260%043125
Hz), 6.15 (t, IH, J=7.4 Hz), 6.29 (d, IH, J=6.4 Hz),
7.31 (d, IH, J=7.2 Hz), 8.23 (d, IH J=8.0 Hz), 11.03
(s, IH.Exanple 2 1-(2,2-difT0or o-2- deoxy-
b-D-ri bof uranosyl)-4-(2 -propyl -
1- oxopent yl ) am nopyri m di p- 2- p-t ol uenesul foni ¢
aci d hydrate co-crystal (g?‘i'?‘ﬂ%r% ssolve 0.709 g (1.82
1Pl difl@drot Ngedk @Wﬁ%f@fan@%ﬁﬂ(?—pﬂoéiym%x@betﬁ?lt)ﬁﬁiﬂ@tyrimidin-}
I'n a separate flask, prepare a 0.25°M aqueous’stoc
sol uti on of ope pddluenessldidrioadid hadiatk codctpistal @:Inl) (0. 9
mol ) of the aqueous sol ution dropwi se. Add ~5 niL
water and allow the mxture to stir at room
t enyBisaivg @709 801.82 Mmolnbf the REBBORM A GHEXAPIE € ¥ § mL methanol.
Col | ect(ﬂorem pitated solid by vacuumfiltration and
In g sepafate dlagk. prepage a R34 I epeeous siegk yelntionef R-toleengsulfinic acid.
AdT £B}IE (S ' f L of -
PP POEg s SRR SRR BURS il g allow
thomixBuanplstr 4t.rodina¢rypeatares@BP neinphintil pgecipitation occurs. Collect
- t.0l uen | fonic I d. co-crystal of Exanple 1 to
pr%éﬁlﬁ’lt‘?ﬁ Wgagé’ﬁ‘ﬁﬁm?l‘f%ﬁ’ﬁ&é‘ﬁ@ﬁﬁw.to BBAM 2:1:1 ratio of
N- (2-propyl -pentanoyl )] -2",2"-difluoro-2'-deoxy-cytidi
ne /ptol uenesul fonic acid/ water, % toluenesulfonic
Anabytigalhmabysisi afed:criiftaory 17. 8% p-t ol uenesul foni c acid
Found . 1%.p-t ol uenesul fonic acid HPLC. Cpo] um: . .
PR G R T R R o-Bfichestiforie ackh B nd the
coin@oind SOanile M)A@lh@@@h@ém%lé%f B pliolddRédI fonRNRS® cferystal of
5/ 95 acetonitrile/water + 0.1% TFA B. 50/ 50
Exampleohior datgrayingeamponeny, compppition. G adi ent Ti me Sol vent

For a 2:1:1 ratio of N-(2-propyl-pentanoyl)]-2',2"-difluoro-2'-deoxy-cytidine /p-
toluenesulfonic acid/water, % toluenesulfonic acid determined:
Theory 17.8% p-toluenesulfonic acid

Found 19.1% p-toluenesulfonic acid

HPLC:

Column: Waters Atlantis dC18, 3.0 um, 4.6 i.d. x 150 mm
Column temp. 50°C

UV wavelength: 248 nm

1. Mobile phase
A. 5/95 acetonitrile/water + 0.1% TFA
B. 50/50 acetonitrile/water + 0.1% TFA

2. Gradient
Time Solvent
(min) YA %B

0 100 0
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(mn) %A %8 0 100 05 0 100 8 O 100 8.01 100 O 11 end
of run Exanple 3 1-(2,2-difluoro-2-deoxy-

wdad2obs/edskasf ur anosyl ) - 4- (2 - propyl - PCT/US2005/043125
1- oxopentyl ) am nopyri m di n-2- one benzensul fonic acid
co-crystal (1:1) To 5nL of ethyl acetate, 550 ng of
t he conpound of Exanple 1 i s7added. The mixture is
heated to approximately 55 C. A one nol ar equi val ence
of benzensul fonic acid delivered as a stock solution
i s added.d Addi tiona® -10nL of(glhyl acetate i s added
with sonigation, asyneeded, tggreak up the
precipitate. The suspension is allowed to cool to room --
t enper at u8.81 and i-sol@x ed by v@cuumfiltration. The
isolated solid is aIIo dto air dry. MP: 171 OC The
conpound For nul &% @d¥ sol vates thereof are orally
avai | abl e and are nornal | gxagipies stered orally, and so
oral admnistration is preferred. The pharnmaceutica
1@ 2pdifubiostrdecnyeB-Br-safuegosyl)-4-(Fmnersi- Inexopentibemiriopyrimidin-2-
the pharnmaceutical art e. car I er ient ma
be a solid, semong(?FP%fns‘gF oniq 2k Wﬁ%ﬁ’u‘fﬁf’ Itohat cany
serve as a vehicle or nediumfor the active
| ngreglk ot féH%rlta%Qﬂa Cs%brmgsﬁheeoﬁissﬁrm SHanME1 Weddded. The
known i n the art. harfraceuti cal conposition may
mbaure dajdat tb(mppmkiihatellyrﬂSa’ICatA ong nmimethalahc;e afrbenzensulfonic

topi.cal use nlstere the tient i.n
b RINGI e Lo sgion e%lﬁg*r&nﬂe éddalé’fl L B iRy Lepiate i added
wf{tﬁ RRRSiHR! 4 dérp IthBﬂeQIU p tRYTEEPRALE! n?he Qfsp&rﬁ?od iskBowed to cool
e conpounds ‘the present invention may be
toademriemperntme mdalsdﬂytedfourvaeumﬁltatlow {The asolateresalid is allowed to

di | uent apsul es or conpressed into tablets. For
a‘ff‘r‘é’ @HJ r}gée&of oral therapeutic adm nistration, the

npgy@gﬁn *a? FbH&% PRARLSGatdd thBreBK Se R AR aﬁzaﬁﬁ‘tﬂe HSE re
t he orm O

tablets, troches, capsules, "elixirs,
nommtlp pdingriggred prailys andngef @alsadrmhewmgl lglmﬁelaﬁbl t he

llz)/ok g}‘hﬁ %@%ﬁﬁﬂ&gﬁkgg%g aerfe %ge%g}e\/i i %qrtlafanlngr \%ll h(l?da\%ﬁ in the
pharmaceutical art. The carrier or excipient may be a solid, semi-solid, or liquid material
that can serve as a vehicle or medium for the active ingredient. Suita‘ble carriers or
excipients are well known in the art. The pharmaceutical composition may be adapted for
oral, inhalation, parenteral, or topical use and may be administered to the patient in the
form of tablets, capsules, aerosols, inhalants, suppositories, solutions, suspensions, or the
like. The compounds of the present invention may be administered orally, for example,
with an inert diluent or capsules or compressed into tablets. For the purpose of oral
therapeutic administration, the compounds may be incorporated with excipients and used
in the form of tablets, troches, capsules, elixirs, suspensioné, syrups, wafers, chewing
gums and the like. These preparations preferably contain at least 1% of the compound of
the present invention, the active ingredient, but may be varied depending upon the
particular form and may coﬁveniently be between 1% to about 90% of the weight of the
unit. The amount of the compound present in compositions is such that a suitable dosége

will be obtained. Preferred compositions and preparations of the present invention may

be determined by methods well known to the skilled artisan.
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the present invention, the active ingredient, but may
be varied dependi ng upon the particular formand may
w@ongestisent | y be between 1% to about 90% of thecmwesmhi/o43125
of the unit. The anount of the conmpound present in
conpositions is such that a guitable dosage will be
obt ai ned. Preferred conpositions and preparations of
the present invention may be determ ned by nethods
wel I k to, the skill art i > JLahl - D
pihﬁ: @gi’é@% Pﬁ]éh(éaé)s&’lg% érot%ﬁees, F_ll{(L&lg fid 21 Bhiin Bhd drSmore of

ca € nmay alfso contaln one

the F611WInE aBfuvhite: Hiddronich@s poyidvm hgdrokyprapylseiulobe,as

_povi done, hydroxypropyl cel|ul osg, i crogéﬁ.st alline
migre¢tysiabiae celiflosge Prggl#in; exeipisnisof d1BFtYFYCH R SAL, ROQss

. SLaLSin o e GisRdratlSR e such as:
i fidti: 303 or AR Tl HchRerlRSRCAE such o
croséapmensseptbameidone osodim stervh, glwotiiteeost dareh apd thedikst e,

corn starch and the |ike; Jubricants sugh X
IubrigEte SieAes FRPsR e skERd. eBgprid. s o MRS s usasfable of
gliada%gs%ugﬂ l_a§ cQdidal $lH{cdAlckidey W@ttﬂx‘g_a(g@ﬂxtk eudhads: Sodiusolauryl sulfate

Ioxide, wetting agents such as: sodiumlauryl sulfate

andapalypobats 80 raxdsv@otenmgdigenie suchirfish U, AEPAEARA 0F gacchann may

sucrose,. aspartanme ok sa ' .‘
e SR Bk 0T A PR RSP g o
WiRh 86 a6Wage thi¥sti Ra.capVis) ifihsy cosageinadditioh oo matesials of the

capsule, it may contain, in additiqn to naL | al s of it
abaveetypeh @Viguid gaatierasurh aupaly Ay FResly sl OR Y o @b‘?fﬁﬁﬁs e
ford] ?{ﬁag}% c0 g i{% By v@idus nF s fﬂgﬁggﬁﬂ"fﬂetph& Fil&“?frigﬁf the dosage

er various materials that nodi
unf® 568 b Lahplé,0is Roatings Rrefeoatdy theudvisage foum ivsmeny eateds
coatings. Preferably the _dosage formis enteri
Ths deklgts o RS mayis copted Sty TIERS PyaroHeroRY dpedvisslglose:
po acryI s %fl%ﬁ{ep Qé(dtingpa?aﬁéﬁgﬂ'ﬂ;?é 8§ contain, in addition to the present
ol ynmethacryl ates, or “ofher coating agents. salru S

. S P y.
compotmdsnsuciase as disweetaning agéns apd eertain presvpdiNeasiyes ant g@%“ngs
a-s tenin ent _and cert.ai. [ es
and Rt BT Shsd T PlepBite Gle A BuPLSTEtRI Eua B >0

phiuRSReuticalll Pufe HAMIASLic N theslnmunt Used.phar maceut i cal |y

pure and hon-toxic in the anmounts ésed. The ¢ ounds
of Hhereompopndsref Fganulad|ars geerallyefipet vR/per § Wiiggosage range.

dosage range.. E ly fall withipihe
Fob PR R s o5l B By or JRRRARRSRE oty Ty
raﬁgémﬂaf ba:htcubbl bu%ﬁ lffg/dgyijb ab;)uamnlgm, lngreq?yf,erarbbr about 85
preferably abou . ]n so i nstanges do
g o e B el TS LEAEOERS G508 e
m{gpﬁ(e Sgregmﬁr?ad alke AIRIUA Rher'MRids &till TarfértRbEesinaE Be stplolyed
arger doses y be enpl oyed )
without causing any harmful side effect, and therefore the above dosage range 1s not

intended to limit the scope of the invention in any way. It will be understood that the

amount of the compound actually administered will be determined by a physician, in

" the light of the relevant circumstances, including the condition to be treated, the

chosen route of administration, the actual compound or compounds administered, the
age, weight, and response of the individual patient, and the severity of the patient's

symptoms.
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wi t hout causing any harnful side effect, and therefore

t he above dosage range is not intended to limt the
WEZpessts the invention in any way. It will bePCT/US2005/043125

under stood that the anount of the conmpound actually

adm nistered will be determ ped by a physician, in the

light of the relevant circunstances, including the

condition to be treated, the chosen route of

adm ni strat,i.oni t he actual conpound or conpounds
H_ FHH : _ age, wei.ght, and response of the
| ndipgk gg[ac!he al %Biaityaﬁ%sée_@l&_d%% rd dethi AlitdnkiedPBPL EMECHRIque.

synptons. pH Chem cal” Stability say The pH chem cal
Samipkes iof tepéundad femudall arsipnepagedsat H00 megémb e fivebulters

techni que. . Sanpl es of conpound. of f I
rsFGnRHE ot S0 oS B bR BBy s v
loadB® ot ah HNEEC hltoS4ngi1OhcibaRdIR30IM1 TSIt a8lrepeatdly injected on
(pH -pH8). Sanples are | oaded onto an HPLC aut osanpl er

the FRLG at kenrky intporpds fosame &4 hawrs witiaaddREE golumretbatesgpayates 2

t he HP | 0t I i :
confiSuidt oS Soilp I BRHE, Tné Bealtiied O o CDAUEANBmala Lis
mdnitored3s TV tdetectien oV einpeald ae eanpdred toeinitiaipeakradeasfto determine

formula | is nonitored by UV detection over tine and
Stah’rl’é)’-corrpar ed to initial peak areas to determ ne

st abicLJ @i fitife & pH

deg?ggée@&tl %}’%Zﬁéllst abi'ne %tg%gﬁgﬁgggg&%h{dgdgt)agﬁﬁgr four P
rartigoUrts .8 #eafommbolisnet i c Assays Mouse Pharnacoki netics

The pharnmacoki netic profiles of gentitabine and a

compound of formula I, are assessed in male CD-I mce
Phh@hdcBMinBsk Rkqls adm nistration at doses selected to

contarn approximately 10 ng/ kg of gentitabine.

Mawse Pharmasdkiagtigsal s (n = 3/time point/conpound) are

sacrificed at, .0, 08

dosi 5 PoaTnr2y B iR as st udiathus dnd AURUBISE Frfiblet, ar
asdebAbAh FraRt €D- I mixeSoltowingiordl agmisistaioncit doses delacted 6 Gmiin

final concentration in_blogd) to jnhi b"ﬁt( further

I

approxamsely d g kg ehesmcizbre. Dafignatief YAk (n T UiMfal s are

poﬁl%firinp&gﬁg S%t sa%if'?&ed@@ ¥08, 6.9?, €91 eCi PO h&irs BRBAIdsthg, and

porta asma i s Isolated by centrifugation and
sydtemicenioqat saoplésaracalegidsntoBREAwreated tubes containing

tetrahydrouridine (0.5mM final concentration in blood) to inhibit further metabolism of

gemcitabine. An additional 3 animals are sacrificed at 0.08 hours for collection of hepatic
portal blood. Plasma is isolated by centrifugation and frozen prior to analysis. Plasma
concentrations of gemcitabine and prodrugs are determined by LC/MS/MS analysis.
Pharmacokinetic parameters are calculated using WinNonlin software (Pharsight Corp.,
Mountain View, CA). Pharmacokinetic parameters of e?ach prodrug are compared to
those determined from administration of oral gemcitabine hydrochloride in a similar
study design.

The compound of Example 1 was extensively hydrolyzed in vivo to release
gemcitabine when administered orally to CD-1 mice. The plasma exposufe to
gemcitabine was increased in CD-1 mice when the compound of Example 1 was

administered, compared to direct oral administration of gemcitabine hydrochloride. The
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concentrations of gentitabine and prodrugs are

determ ned by LC/ M5/ M5 anal ysis. Phar nmacoki netic
w@anenesey s are cal cul ated usi ng WnNonlin sof RGEUS2005/043125

(Pharsight Corp., Muntain View, CA). Pharnmacokinetic

parameters of each prodrug are conpared to those

det ermi ned from adni ni stratil@n of oral genti t abi ne

hydrochloride in a simlar study design. The corrpound

of Exanple 1 was extensively hydrolyzed in vivo

absloé?t@aék-f theiniact PISAHE inmeficdhy 1% aékvslryéaglb?%cpgftr%twnézef the

off TSR AL AT OB i s

adm ni stered, conpared to direct oral adm nistration

of gentitabi ne hydrochl oride. Theabsorption of the
MdnbvPharRiaeekingtidsSAyayi fied by relatively high

concentrations of the corrpound of Exanple 1 in_the

hepah¢ phasmecelfingicauniilenof gertahingand rqoepoypd pf fsmplad. are

B RAIEAEL GRS AP AR

crodsoeP&SHHS ECbrpounyls WQHMS'LBMI%;ASSC& otlected mgcamteah and
i ntravenous dm nistratjon_in a crossover, de
ammewmﬁiﬂé 0 %l%sqlﬁl% g B0 el 38 Gliegisd o EDTA-treated

tube@84 équng eﬁré rﬁ (8 GniNa/degl an&ﬁfﬁﬁoh%?bl%%d) 8l R8gnated
sanpl es C ected into EDTA-treated tubes

intgrwals d&omipntg 418dtonwh padiroals axi pretrga@edswith fanptedine (intravenous, 5 mg/kg)

onc t ration ood t
in 0 0% Ok p2ods P rR8 st A B s ER R P lPte R 6
ana(lzlj%'dﬂ rlﬂ)iﬁﬂ@é’&weﬁreﬁﬁ)’ng )] gérﬂcdabﬁw%d'a Baipolsd PEfor@dR.I are
asma is isolated by centrifugation and frozen prior ..

detemminphby ECEMSIHVIS enalysien Bearmagekiaeiic RaFargigisiarageteanipejusing

A\ G0 I by LC MS/ M5
Wlang FP %W%géréfag%g% i ne Fg/foglgirjdg&rrgﬁég? re determ ned

usi nge Wrﬂblﬁliﬂdl of Bxafdpbar eag Bhemmegjn hy(ﬁofyned inMduo teadetease

Vi ew, %@ The conpound of %Erx laﬁensll veI
gemgiAbine Y acgIS{ERd latra\éqnea &tfg@mﬁn%%wsrfgo & 1he ordl

ex%gﬂﬁ Mol G bing WaR YRIOHS (L oﬁ%[ﬁm&ﬂ@ W&ate@hﬁfold

osure to gentita vvas "'hcreased N
whey a@mnpguml oftEnemyde Apps actmnmtaiegi doniparedl tatdénectzoral administration

of e 1 was adm nistered, conpared to
Of%‘?rg‘g rhé’fir(ggﬁ{;ﬁlest rati on of gentitabine
hydrochl ori de. Hydrol ysis Assays .

Hydrolysis Assays

Small Intestine Homogenate Assay

To determine the stability of a compound of formula I to enzymatic hydrolysis in
the intestine, crude homogenates of small intestinal epithelial cells are prépared from
sections of the upper small intestine from CD-1 mice, beagle dogs, cynomolgus monkeys,
and humans. Mouse and dog homogenates are prepared from freshly collected tissue,
while monkey and human homogenates are prepared from previously frozen tissues.
Cells are gently scraped from intestinal segments, pooled, and homogenized in 50 mM
acetate buffer using Polytron (PT-10-85). Protein concentrations are determined by
standard spectrophotometric techniques. The prepared homogenates are store at —70°C

before using.
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Smal | I ntestine Honbgenate Assay To determ ne the
stability of a conpound of forrmula | to enzynmatic

whys/0633%3 S i n the intestine, crude honogenat eBCTS2005/043125
smal | intestinal epithelial cells are prepared from
sections of the upper small ;intestine fromCD- |l m ce,
beagl e dogs, cynonol gus noﬁﬁlys, and humans. Mouse  and
dog honpbgenates are prepared fromfreshly collected

tissye i l.e_mon and h ho £
or obh B PR FRRY: EtiEnap B B P e o B o homogenates
(SIBS ¥ deYerfihcdndnbutafing Alcembbaal offoghmiatl $100pad) edth SAHA2.5 - 5
honogeni zed in 50 nmM acet ate buffer using Pol ytron
mg(reF of ptaProteim) in aetpte it ASTar wbiesd W%S-ng@eﬁ%ﬁMSw

| gerﬁ%%@gnaerrgltegs%g%g R)gc{}gl&%gzstt cﬁé_t%vﬁfegigw HERLS aﬂ_ﬁ%iﬁéﬁé}%@{%action is

genates are ofré using. T .
quétiyBedWith beetordtrite. diydeolgsimpesmte cdlcdlatedat 20 minutesimakieening

i nt esti nal_  honogenat Sl is d ' b . .
CXREREBIEAGR DG et el ARG P (PEQB AL o Hmgycupves in
che{r%crtéazgtité% E%éiﬁl‘oﬁfi coBpAIndrEbShd 1.i N acetate at pH 7.5

ours. ncentrations of genctitabine
r el €hs esmpowmdiof fixempld kexlsbithdtasrion masel oblrydrajysts in the small

. | ysi f h ' ' h '
imEx0e Bibedtels S, Do ol BECEF Rofkhlendonaey

 hoMbsuHaRs, With &6§ 8RR 3PYLKE esthlniRipsuad orfveried tchgensdiabine of a 6

the |inear portion of the hydrolysis vs. tine curves
hourringfbatiewt eri zati on studi es of a conpound of fornula

I. The conpound of Exanple 1 exhibited a slow rate of

hydrolysis in the small intestine honpgenate assay.
LiveR 89 MudrsivsisiAssayas sl owest in nonkey and human

honpgenates, with | ess . than 3% of the total ,conpo .
co n@ﬂg’ Aradypis of aearerquagiof formyla,l %’ \eit] Fn@ﬁ’a%afifﬁsﬂ?‘n%@ g% fiver

-hy(?'g}))én%%gﬁlyy %;§?r%ﬁ%eméy £& Yipare@lfrotn COIP RIS, Beagle dog,

iver "enzymes’ i s 'c?et erm ned by l'iver .
cytonsl ghsrabskeys sl hunhan/lgverh iy ¢issites arezque ine spall pHeCes WHng

scipop e, hperen Aol dh og YAt eo o her P s e TS o

mif P& Rfichdignl fR6EdHs Aeprepardd oM ek batutrdesiitiiiigation at
usi ng Polytron (PT-10-85) for 1 mn,

9,000 st g ati4°6dho Himim| Mossp, dpg ard menkeyaliver §P diastigns are prapared
e AL AR e o e i ond o
tisfle AAELEntrifugation, the supernatant is collected and protein concentrations are
determined by standard spectrophotometric techniques. The prepared S9 fractions are
store at —70°C before using.

The hydrolytic rates of a compound of formula I in liver S9 is determined by
incubating cdmpound (10 uM) with S9 (2 mg/mL of total protein) in 'phosphate buffered
saline at pH 8.0 for up to 6 hours. Concentrations of gemcitabine released via hydrolysis
are determined by LC/MS analysis after the reaction is quenched with acetonitrile.
Hydrolysis rates are calculated at 30 minutes in screening experiments and from the slope

of the linear portion of the hydrolysis vs. time curves in characterization studies of a

compound of formula I.
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fromfreshly collected tissues, while human |iver S9

are prepared frompreviously frozen tissue. After
waznstméBegat i on, the supernatant is coll ect ed BIWUS2005/043125

protein concentrations are determ ned by standard

spectrophotonetric techni ques. The prepared S9

fractions are store at -70 tﬁébefore usi ng. The

hydrol ytic rates of a conpound of formula I in Iiver

S9 is determ ned by i ncubati n ound (1 W t .
9 z@ e RYPRRUTSFOL ARG BB MO IvASd OB sbT gl pheiisiscrived.
The ﬂkt Fys% wﬁ"r'né%t Qaj@ MQnJE Ad |E91=Haﬁ hofﬁ%@&?ﬂésr aﬁth%ﬂﬁroﬂfmately
genti t'abi ne re d Via ydro ysis are det érm néd
35% @i e lcympsural ¢omvertdietorgencitalone insa @ bewciheubatipn.h

acetonitrile. Hydrolysis rates are calculated at 30
m nutes in screening experinents and fromthe sl ope of

TokidBloeh Mea4ysporti on of the hydrolysis vs. time curves

I'n characterization studies of a conpound of fornula

|. The conmpound of Exanple 1 was hydrolyzed in liver S9

f ecies described. The hydrol ysis was nost
4'ﬁ%?’pﬂ8u?ez§crrmerﬂ<ey and human honobgenates, with

appMoxvamheltie @5%i9fprédired by aiallgtaﬂnﬂuﬁtdred@b@bhmioﬁ formula I

gentcitabine in a 6 hour_incubation. XI col q
Wl BRIESEESS ey BelPG E0:R THE GoR A oFF GRS ey
&‘geso(;ﬁ]é r@gm& Led i ea;mgae&i“% tﬁ@ﬁﬁwrféall reéﬁ‘ﬁ@rfor

mni ste ofema CD-a mce for 4 days, the
gagrdntesginat @©sicity a&heh@cmmta‘tynq)rs aflimimstersd caalbyoatifongkgat a 4-day
formul,a | is conpared with the historical results for
mMYPSE I -nt esti nal toxicity when gentitabine is

adm nistered orally at 8 4- day nous
FembPBatre - Itse 55 yee@a@gweé&é@ﬁw h45EBROUY B ‘fsrmgla Iby
oreﬁC %%ﬁngx s 1QMHY c"ﬁoéenb&f ng;?:%km%é’ Q%lar'% q%ﬁn{ 81‘/83-h1g/k°g

to appr oxi nmate a ar equl val ent of -rrg g . .
gemenahineabA dese voluing ef Vi xsm8dd)antdesgs ars adwéndstared once dally

on 55 8, NS BBt et SRR e e

dogeq)l |l owi ng the 4 dose. Cinical signs, clinical
chenmistry, gross pathology, and limted histopathol ogy

(1 | @Yifical St CiThicANemmisS! %rg?sr FatBY185H ah8 Gimitad ¢ Soph@l Gy

signiticant reduction in"t o o
(ileum, jejunum, and liver) are evaluated. There was a significant reduction in the

severity of atrophic intestinal changes or enteropathy observed after dosing mice with an

equivalent dose of the compound of Example 1 versus gemcitabine HCI.

14 Day Mouse Study

A 14-Day Mouse Study is conducted to evaluate whether a compound of formula
I produces adverse effects in mice following 14 days of oral gavage dosing and to
determine the plasma concentrations of a compound of formula I and its metabolites

gemcitabine HCI and deoxydifluorouridine after 1 or 14 doses.

Male and female CD-1 mice 9-12 weeks of age are dosed with a compound of

formula I rug by oral gavage. A range of doses is selected in an effort to determine a
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severity of atrophic intestinal changes or enteropathy
observed after dosing mce with an equival ent dose of
wa bweoerspound of Exanple 1 versus gentitabi ne MO/USHE5/043125
Day Mouse Study A 14-Day Mouse Study is conducted to
eval uate whether a conpound of fornula | produces
adverse effects in mce foltldni ng 14 days of oral
gavage dosing and to determ ne the plasm
concentrations of a conmpaound of fornmula | and its

marimun doletated dgserand desedanifeE toxidtd eb 495 Yol urne ofi1Q sk is used
an(ﬂl(gﬁ%E aljefa%lf{léte%%sgx%e Myl e and female CD-1 mice 9-12
0 a

ose th a conmpound of formula I

rug n f dose eg :
i Pl @é&?@?ﬁ?wslgﬁm e lmpaoE Pelih R Gl ey,
pldsinﬁ‘cbhdéﬁtrﬁtﬁbﬁs@f ta)omPoGd 6f fvbﬁhullﬁﬁ a8l mkfabiolitds geinsitatdRgdHCl and
doses are adm ni stered once dai lélp dinical signs,

dew@;ﬂwmgmne redBatholesy pelnding aresvRaBIOlNgY; OTéRR Micigkfs, and
his %g{ﬂofggg,?( %hgﬁlg? gqeoncentrations of a conmpound of
a

bol ites gentitabine HO and
deo )Qndal fblae equivaleitriasis athel cprapéroidag\Exaimptd Ligsi asgpogatabwith less

th ht hi st t hol
e P BT e abiRe el Wals SR MpBra el Rk g yptemic

exggsu@qa;%}ngngblhgﬂ@isom ated with | ess enteropathy than
gentitabine HO while resulting in approximately tw ce

the system c exposure to genctitabine HCL. 7-Day Dog
7-Bnyudgg $tideval uate the toxicity profile of a conpound

of formula | when admnlsteredtof d
dayd 0 expatedheioxisitrinteile 06 a SPEBRUD bRt d R Sdghistered to
f I
Beﬁ%gﬂggégxygldfaP? Y lt@d%?%{elﬂz ?Eté[ﬁ’egﬁ{aﬂ doRSer@aibhd S Qfngdthd of

uor our | or 7/ doses, a 7-day
fordnga IsandiyxeuabolﬁemghmltadmeI‘Lﬁ]lleandrdéoXMdmomm: eftefolger 7 doses, a

ths of a are dosed orally via capsule with a
@dﬁﬁ% yd?"‘?“é‘l“ﬁtg&a . A range of doses is selected
in an effort to deiﬁerm ne a maxi numt ol ratedlgl se and

dos Male and femyls bsagle dags 6,48 rmarths oY agseare fosed praliygvip gapsule with
a cUﬁlgggl‘?cpgf %ﬁﬁﬁl% Iarﬁ\eﬁngtggf dUsed Rlsellced ?r?axgéﬂf&d/ to @térﬂhﬁ@é

y wei ght od consunption, body
maxénmperteletate] ddse awd ddsedimiting toxicity. A dose volume of 1 mL/kg is used

and doses aree administered once daily.

Clinical signs, body weight, food consumption, body temperature, hematology
(including coagulation), clinical chemistry, urinalysis, plasma concentrations of the
compound of Example I and its metabolites gemcitabine HCl and deoxydifluorouridine,
and pathology (including gross pathology, organ weights, and histopathology) were
evaluated. Hematotoxicity and the other toxicities, including GI toxicity, are consistent
with what has been previously described for parenteral gemcitabine. Therefore, none of

these toxicities were unique to the oral dosing route.

In Vivo Assay

HCT-116 colon tumor cells are grown in vitro under standard tissue culture

conditions, harvested, washed, and 5 x 10° cells (1:1 suspension in Matrigel,
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(i ncludi ng coagul ation), clinical chemstry,
urinalysis, plasma concentrations of the conpound of
weEmpéss2d and its metabolites gentitabi ne HC PERUS2005/043125

deoxydi fi uorouridi ne, and pat hol ogy (i ncluding gross

pat hol ogy, organ wei ghts, and hi st opat hol ogy) were

eval uated. Hematotoxicity and-the other toxicities,
including G toxicity, are consistent with what has

been preV|oust descri bed for arengeral genti t abi ne

Cofiearai vsr Biomedisal Brodycsdacass niscisckubgane iy dtyherrgar flapk of

fen?z{l?l buﬂjeoﬁidggCB%s%véln c¥ lvrﬁl/lﬁf say 7H T ddiRed RiBa5h lKEQE within
cell's are grown in vitro undér standard tjissue culture

24 barfimplantasionhdnmest &d ,allmschwogrownd ~$0mb® befork gnifiationiof

i Mat t Bi
thepmngeRicte o) BebmPapRidaRnd of KRS MG pherios gose
lev@isaa?é(ad?ﬁmfs@éf@d £ b AfcdbEsral bé €19 /N §§3{/®l atrtHé fikhes
g, irradiated wit'h 450 Rads within 24

lndlmdamttbn individual gxpsrisneatse Campoweds arpadjpisistared 6111@@ dpakg for

fov.E‘gef org%ﬁld L Ioegrgl ?)g}eﬁu?yoﬁolr taggtgﬂg(gtynsgv %038!: %ﬁé%}g l’tl"ﬁl'd da%/ for a total of

fouin%Qes| e¥6l heaveryaldfidosiag ectedulepa tdigpatindef lﬁgmnﬂ:al is formulated
? F&E (10 M /kg vaolupme) at the tines |%g4c%ted in the
in sneiipm phpsphatedmiier, nEbeHowndds forralatetingt “e sedive
cm%b{zy*}ﬁéthgl%l Wode0h 5bOWEGE T ysﬁlfa Vg0, %Jigf)mﬂ 3%0 Led 0985%
seven’ doses, or e or a total
pouidofiofor t}tboa/esy otherl—‘dmy ant everyehlyd dlaydcetw sqgechxkéseﬁiﬁmenalane -HCl

. CO nd .of, | at ed 100 mM.sodi um

' BRCRRhR TSI spire Oboraﬁ%@*wtr R

caﬂf’pﬁ:@| &ﬂéﬁ%&@tﬁ@ﬁ%‘ﬁﬁ@ﬁfﬂﬂdr%ld&é }) ifeithfQPfrof th@fdrula / x w’x
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with the conpound of Exanple 1 resulted in |ess

overall toxicity conpared to
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animal s that received an equi val ent anmount of
genti tabine-HCO . WE CLAIM 1. The conpound of the

w0 zoeésa2¥. The conpound which is PCT/US2005/043125

| - (2, 2-di fl uoro-2-deoxy- b-D-ribofuranosyl)-4-(2-
propyl -1 - oxopent yl ) am nopyri m di n- 2- one

p-tol uenesul fonic acid co- cT1§st al. 3. A compound of
claim2 which is |-(2,2-difluoro-2-deoxy-

b- D-ri bof uranosyl ) -

WECLAINEopyl - | - oxopent yl ) ani nopyri ni di n- 2- one

p-tol uenesul fonic acid hydrate co-crystal (2:1 :1). 4.
The pharnmaceutical conposition conprising a conpound
of @ datvacbmipouid afitie donphda maceutical |y acceptable
exci pient. 5. The pharmnmaceutical conposition of Caim
4, wherein the conposition is enteric coated. 6. A

nmet hod of treating susceptible neoplasns in a nanmal
conprising admnistering to a mammal A n need thereof a

therapeutically effaesiive nil of a conpound of
Caimlto 3. 7. The z % | wherein the

0

suscepti bl e neopl asm iy el‘#f:'fledof rom the group

consi sting of T-cell JynphdPa, soft tissue sarcom,
pancreati c cancer, breast cancer; Hodgkin's |ynphong,
non- Hodgki n's | ynphoma, non-small cell |ung cancer,

ovabi athLRndMid iddden-GARGBL2-déoxys®-Abofaranosyl)-4-(2-
conpound of "Claim1l to 3 for the manufacture of a
medi caprepy!l-f-oxopeheyDamémpyemidiof2-enese tqhednspdfonengsidgorsrystal.

2 2 phapmacet ol Syhichis HiZe ot Hoxh RibtHranosy)
sel ect ﬁgZHPfO?S’I- Hogbperdyl)afnin@Pyrinitith-2-d8e pltoRBAcLIfOHc liddydrate

medi ca or the trieatnent of T-cell |ynphoma, soft
ti ssuecosaystan@;1:pancreati c cancer, breast cancer,

o RO OB RS e R RGP L3
a pharmaceutically acceptable excipient. .

5. The pharmaceutical composition of Claim 4, wherein the compositioh is
enteric coated.

6. A method of treating susceptible neoplasms in a mammal comprising
administering to a mammal in need thereof a therapeutically effective amount
of a compound of Claim 1 to 3. |

7. The method of Claim 6 wherein the susceptible neoplasm is selected from the
group consisting of T-cell lymphoma, soft tissue sarcoma, pancreatic cancer,
breast cancer, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, non-small
cell lung cancer, ovarian cancer and bladder cancér.

8. Use of a compound of Claim 1 to 3 for the manufacture of a medicament for
the treatment of susceptible neoplasms.

9. A compound selected from Claim 1, 2, or 3 for use as a pharmaceutical.

10. The use of a of compound selected from Claim 1, 2, or 3 in the preparation of
a medicament for the treatment of T-cell lymphoma, soft tissue sarcoma,
pancreatic cancer, breast cancer, Hodgkin’s lymphoma, non-Hodgkin’s

lymphoma, non-small cell lung cancer, ovarian cancer or bladder cancer.



