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WO 2006/065525 PCT/US2005/043125 AMIDE PRODRUG OF
GEMCITABINE, COMPOSITIONS AND USE THEREOF BACKGROUND
\95 2‘5 )IJZ%JQ%ENTIOI.\I 5 The present jnvention relates to a n%%r Srzcg)g)%%?%‘s
gemcitabine, which is capable of being given orally, traversing the

intestinal tract substantially intact into the portal bloodstream with less
gastrointestinal toxicity and better bioé%/“ailability than with the parent

drug, and maintaining the efficacy of the parent drug at lower doses.
GenoRPRENHYC DIPHIMETEABING COMPDILHITING AN SRICTHEREOF
is an 10 anti-tumor agent, with known antiviral action, that is currently
produced and marketed as Gemzar(r); a lyophilised, powder formulation

for treatment of various cancers. Gemzar(r), a process for making it and

methods for using it ar ' i eﬁ {ry]@ , 826 and US
%. é{g ﬂgﬁ&??ﬁﬁ% apprtl;ﬁej(é&16

Patent No 4, 808, 61 mzar or the treatment
of pandkgaticsentioeentvaasizancemand podanal geicitaipeanbish is capable

(M%QJT&%;@HM%&% ipg diBy alvaieddon QuRrian Ganealy MBddHe e portal

Gemzar(r) may be used in the treatment of HCV as well as a modulator of
iRiRESE IS crs sasenisstingl Igsie B sadshatierdianaaiabiliy et the
aareiisteethdynintiavanons bifissionaihe sosarahapprRidalalys1000 to
1250 /m2 over.30 minutes, ange weekly. for up to 7 weeks followed b

a week 0 rg%s %I‘lrnoer#y- fea %5‘?1?@2’@ ”ij\f?l}auﬂ@ézdf{ 8%%%5%?&5 oA %ﬁ%@e% an
|rnicdaby ieeplovnbrabivaydilatlagtiovhibht is tvercadpibofificsd padsnarketed as

'@%M@?@!}@ﬁﬂﬂﬁ@éﬁ%@%ﬂ%%ﬂ%?ﬁ%m&mggyc%cers. (O}eréxnzar®,

gemcitabine, and oncolytic deoxycytidine analog, in mice, rats, and dogs".
BRIGFELh Bt et sosjredbersdessgbedindgifiaknuifed. 464,
duseddtHIPatgr N6 I3UE d3implicaied is Gavsing adiese Mese:linitinght of
intestinal lesions, characterized, 25 b derate-to-mark of mucosal
e R el B T T o (PGl Pee Lo
intektital fonovinamicagivelr a@nigke(ﬁnmtég@vg@gbgmg@ﬁ:aﬁine@menmf HCV
185333 Oh RPN ImbAHOR MBS k@l TEaXIGIEY REYRgled @?eé)ert@&ar@) is

gemcitabine in mice", American Association for Cancer Research, Poster

PHECaHEABRN SRy, RFavRigreHSUsion 2bp dasd pRpIP BRaE by B ar 1250

\ieginir avermusid as) g ibepIestbURMPUSE WRELRIVEIRSWIThRol kesk b ffest from
eag;] ec;]rtgastrointes.tinal toxicity. Methods for making prodrug and

sustained released formulations of gemcitabine
The use of gemeitabine orally may be limited by its poor oral bioavailability

which is the result of first pass metabolism. Shipley LA. Et. al., “Metabolism and
disposition of gemcitabine, and oncolytic 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 epithelivm (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 Presentation, 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



are well known in the art. Examples of such prodrugs and sustained
released formulations can he found in WO 04/0412303 "Gemcitabine
Prodmgs, Pharmaceutical Compositions and Uses Thereof', Gallop et. al.;
WO 98/32762 "Gemcitabine Derivatives," Myhren, Finn, et al.; WO
02/09768 "Therapeutic polyesters and™ polyamides," Uhrich, Kathryn E.;
WO 02/76476 "Prodrugs of anticancer agents based on substituted

%%{{ﬂtc aCIdS eegwa%(ﬁ t?ﬂ&ﬁ‘?z@met lfx}ctt%oz@ s, Pharmaceutical

rmlna?lsy anc ymerlc linkers an meric conjug%ttes as
pfaepogtiotheed \tﬂﬁw\ﬁaﬁgoﬁt aG@iemc@tabahe A eS8&vativeShmvsabine

begudescribedinthearhas.ysgiul wermedigies nrihe, %‘éﬁmeﬁ G?gsters and
gemC|tab|ne seee Britton, et al, U.S. Pat. No. 5,420,266 and Grinde
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it ekt s F e e g e
Subdthviial etlelgradation and deliver gemcitabine to the afflicted area with
accep@%ﬁ&]‘ﬁy %Hﬂd%ﬁWa’tl%Bg pHéUég%ét{e MX%@@C%V%%C'%% as useful

superior, novel amide derivative of gemcitabine, which traverses t

BYREFSEiAESs & ritanemtaet: SRGHONzetFtoc GerREHARING WithbLg. Pat No.

Sigmmﬂ’lbﬁc@@m%@lﬂoﬂ af | de?sy@:tﬁqn?urﬂm ﬁggdﬁﬁlﬂé@sop{@é@mﬁﬁsﬂbdmg
ita taboljte in the liver, has less tOXI than citabine,
maln ains g‘&y ARLE & ﬁggg&t%% g?%ﬁ/“pr § Wwh aégi%’/ Sfdrdt-

oraIIy @RtEFOﬁiﬂhﬁW@be’ﬁﬁeﬁl-ﬂ@ ANVEENIE| GNeeincaabint dspedl] tilere fsr oral

%@?i‘é'%%%i?%ﬂ?%%ﬁ%ﬁ%@t M. Nn%“il& HQbdiaiid ?“g%&%m and

embodiment of the disclosure prowdes or nove armaceutlc

@&Hﬁéeﬁmﬁ@bé@n%ﬁﬁﬁ&t%éﬁﬁéuﬁ@l@ﬁwww&&da@ﬁ@%ﬁ@ﬁwe
pharmangpiiGadly, ageeMaRIeBXGIDIRMS 2 superior, novel amide derivative of

gemcitabine, which traverses the enterocvie substantially intact; is hydrolyzed to
gemcitabine without significant accumulation of deoxydifluorouridine (dFdU) the
predominant gemeitabine metabolite in the liver, has less toxicity than oral gemcitabine,
and maintains appropriate efficacy and safety profiles when administered orally.

BRIEF SUMMARY OF THE INVENTION

In a first aspect, there is provided a compound of Formuia [

O

HO

M

L

Another embodiment of the disclosure provides for novel pharmaceutical
compositions, comprising a compound of formuia I and one or more pharmaceutically

acceptable excipients.



-3- The present disclosure also provides for the use of the compound of
formula I for the treatment of susceptible neoplasms in a mammal in need
of such treatment. The present disclosure provides for the use of the
compound of formula 1 for the treatment of susceptible viral infections in
a mammal in need of such treatment: The present disclosure also
provides for the use of a compound of formula | for the manufacture of a

medicagmentfenthadkeataty plosuraaptible peaplasRs R NfSSHaRS-for
n addition tEe pres%?]t dlscllosure also prowg,es a g:%[ho for preparing

TS Sh TR AS P RSB R AT HERL B PSR BSrIE the
compolmdpvebéoh dsdof@;2diftuides for the use of the compound of formula 1 for the
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p- toluenesulfonic acid co-crystal. In a third aspect, there is provided a
Compoﬂﬁdpégs%mggg\?éswﬁq@ﬁq@slfor the use of a compound of formula I for

12, 2neliftifanard-ee Xy climibofuraime sy brint2Ps0 Rkl R BREAMYHREIB QRYiral
.n}idip- 2-one p-toluenesulfonic acid hydrate co-crystal (2:1 :1). In a fourth
INICCILON . . . .. ..

aspect, %here is provided the pharmaceutical composition comprising a
compotinglgsicefifedratsove drdasphatnraceerided\p avetpthidte preparing the
&gggj;pjgﬂ@.dpf@ﬂmaap_pect, there is provided the use of a compound as

def bove for th fact f di t for the treatment of
e e T A e

Selanted d3-définednabyet {il-rseyds aopbpemelenticglytinddeveotl p-
ashest.h ﬁ?c@c?&%iw% {he use of a of compound selected as defined
I . .

above in the preparation of a medicament for the treatment of T-cell
lymphofnd, [56fk te%se Siicomarpaskicntiereaneed asrdeldnehabaye which is 1-

Hodgiins-oyrpbema. mendtodakiy s YTPRRPH - NeR-SHRN 0eMh HBy rimidin-
ancer, ovarian cancer or b@%geeg cancer, =TAILED DES_CRIP_TIQN OF
%IQIIE ﬁ\l@fﬁ%%&g (s;%cseg)ﬁereln the'tarn E%\\‘/Q’the meanings indicated.

In a fourth aspect, there is provided the pharmaceutical composition
comprising a compound as defined above and a pharmaceutically acceptable
excipient.

In a fifth aspect, there is provided the use of a compozmd as defined above for
the manufacture of a medicament for the treatment of susceptible neoplasms.

In a sixth aspect, there is provided a compound selected as defined above for
use as a pharmaceutical.

In a seventh aspect, there is provided the use of a of compound selected as
defined above 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 tung cancer, ovarian cancer or

biadder cancer.

DETAILED DESCRIPTION OF THE INVENTION
As used herein the terms have the meanings indicated.
The term “mammal” is taken to mean any of various warm-blooded vertebrate
animals of the class Mammalia, most preferably humans, characterized by a covering of
hair on the skin and, in the female, milk-producing mammary giands for nourishing the

young.



The term "mammal” is taken to mean any of various warm-blooded
vertebrate animals of the class Mammalia, most preferably humans,
characterized by a covering of hair o the skin and, in the female,
mills-producing mammary glands for nourishing the young. - 3a The term
"pharmaceutically acceptable excipient” refers to a pharmaceutically
accepigble formylalion caffish RaNye Addillve {0 BO0RNCe e ccucally
formulatlon cha acterlstlcs >PC|p|ents ust be compatible With the
%ﬂﬁﬁ‘iahi@ré@ﬁ@h‘ﬂ@tmhéafféﬂiméﬂﬂb%n@fnéﬂ@l@l\éﬂeﬁbu@ﬁ@ﬂ% f&gipiemrulation

c@hﬁa@@hm aﬁdg%k&ﬁ%ﬁ&l?ﬁ%%&(%@%&ﬁ%ﬁgﬁﬁﬁq@ Qﬂﬁemﬂﬂéﬂ%% of the

armaceutica nces ition C in
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amislecises e\ghthImw@(mSe|Pl$tabd¢gumﬁd)®hanmcd)9‘3l@dtunterhiztwﬁinl’ﬁbﬂtehmg

@(gﬂmcpgggonents of this molecular complex provide a stable

framework in the crystalline lattice. In certain instances, the guest

molectiés S intshsTate dPre: PEtAh 8 TRRIREORS A HH P& By molecules

shiblatess S@r&t@bﬂ(ﬁf)&ﬁt@h@ﬂ@ﬁﬂﬁ@ﬂﬁ@aﬁﬁ 1ﬁﬁterﬁiﬂmp®ﬂfécm @fore components of

RRarmessaicalbhases, e Sharmseaical Co-au S RERIESEN 8 conain
a(fH Povea icines™ arasson F

IS @hwmw}emmg@mm&emféﬁéw%@umémge lﬁﬁ:ﬂﬂ?éﬁéfdl‘ates or
4@1&%&@@%%@0@@% ﬁﬁguhs%ﬂﬁgfaﬁ?eh'éf%%ﬁ&ﬁmmﬁ P@HPnaceutical Phases. Do

rmace lly acceptable co-c s one that is.compati

T GIF ey ST BT gt G Bt BB G higharsson.
®ecqto1eudttﬁém&oW@@ﬁ@ﬁ/@ﬁ%M{US&%Bmmg PeTrecterr-crystals
iRyeeepBIGARORIBR dkelelad Banahupialgiguh of tissue in
mammals capable of being treated by the oral administration of the
compolifaieiioPHaTE gAY SAEFBRIAR Wil HY ERo 2 aws GBI mpwlible
adminisitatiancetdhearprodit hisnsxpecied Aot iRMe-Aduaaths pesHidm Béreof.
activity against a wide variety of tumor types, both 5 solid and non-solid.
Preferably, susceptible neoplasms include 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 cancer.
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The compounds of the invention are useful in the treatment of viral
infections, particularly HCV. 10 The term "therapeutically effective

VAR csngans the amount of compound/composition thatwillelici 855
desired biologic or medicinal response of a tissue, system or mammal
that is being sought by the researcher, physician or clinician. Gemcitabine
contains three derivatisable functlonar@'roups the 3' and 5'hydroxyl
groups and the N4-amino group. The compound of formula | can be

preparqﬂeb%rﬂ?"ggs&éfﬁt;m@pme9&*395 douRR g Rlock Hend AR in

hydroxyl functions followed by acylation of the N4-amino group. Tyfﬁlca

ﬁ%@ﬁﬁg@%@%@f\&éﬂf% Wy dhrosd srbeiatemiionnd hecpmitedmgf formula
%ﬁ%ﬁ&é%@&@ﬁﬁ@&?ﬁf t@@ﬂ@iﬁ?ﬁﬁa hﬁ@d@ﬁﬁ:@f@@@ﬂ&&i@gm

e clen C tIOl]O the N4 aml O grou a e
R R T s W CLACRT ATl B b arte SEHFtypes, both
redicitionl withsalizhrboofesdhityasiddeptivds: 20qplesenoslvia Ewﬂllmgambagarﬂoft
%ﬁg& %Ma 8!8&1?&489&?%%%[&'9&&90@& 1ﬁtt:1¥§fmphoma non-Hodgkin’s

|methy minopropyl)-earbodiimide (EDC), 1,1-carbonyldiimidazole
(@@wﬁ@m%fﬁ@r%nﬁhaﬁl} SRR HeTRAGNRRS SIS RIASEFT F4RERt of

' Organ|Cﬂ%@%Mh&ﬁ\ﬁ?fﬂ@iﬁ(@%&ﬂﬁf@@%ﬁﬂHﬂ@l@ftrféﬂ’ﬁ’ﬁ&lﬁ MY DEfections,

pre arle Q/ut the use of protecting groups. In this case, mixtures of
MOHE", G and'tri-adducts will be formed and the 25 desired product may
be sepdiateatirOtinethgemivcily effEbetoitowin exaansplesafuctgolllustrate

t@@@%@a& \BETGI]%H%HBM% Eﬂ%&@’%ﬂgg'ﬂh | Starting matarials aRd of 4

reagents are nown and appreciated in the art and readily available

diSpropAptEnsy m@rﬁéﬁéméﬁmsmbwwﬁﬁé@@gkm phEpSHAGT clinician.

gemClt@&%x{%@féﬁiﬁﬁfﬁ-@mﬂM@ﬁ@@ mplesisdsclagpst i droxy]

US Patent No 30 4,808,614. 2006/0555?% CIZT{US 005/043125 -5
@ﬁ%‘fﬂ?}f’é‘ﬁt e N4-amino group. The compoun ormula { can be prepared by using

' In(@aBlelifturrmin: dempg- (@ Haibibiui anes§] g d@spidpybioxdbBotddmimyition
y&fﬁlg Nﬁlzan? 0§ g}oxll\f). Typical protecting groups are well know and appreciated in the

art Protecting Groups in Organic Synthesis, 3™ edition Theodora Greene, Peter Wuts
(Wiley-Interscience) 1999. Acylation of the N4-amino group may be accomplished by
reaction with an acid chloride or anhydride or by reaction with a carboxcylic acid in the
presence of a coupling reagent, such as N,N-dicyclohexylcarbodiimide (DCC), N-ethyl-
N’—(3vdimethylaniinopropy!)wcarbodiimide (EDC), 1,1-carbonyldiimidazole (CDI) or
other similar reagents well known to one skilled in the art of organic chemistry. »
Alternatively, the compound of formula I may be prepéred without the use of protecting
groups. In this casé, mixtares 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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yNd FO HO F 5 Dissolve 2',2'-difluoro-2'-deoxycytidine (10.0 g, 38.0
mmol) in anhydrous pyridine (100 mL) and cool to OC while stirring under
‘%rg&% f\gd chlorotrimethylsilane (24.0 mL, 190.0 mmoI) @(35/ 43125
malntalnlng an internal temperature < 5C. Continue stirring at 4
hours. In a separate flask, dissolve 2 10 propylpentanoic acid (6.0 g, 41.8
mmol) in anhydrous acetonitrile (100 m#). Add 1,1- carbonyldiimidazole
(6.8 g, 41.8 mmol) in small portions over 30 minutes and stir for 2 hours.
Add this acetonitrile solution dropwﬁg&ﬁ%fp§ pyridine solution at 0C and
allow the reaction to come to ambient temperature. Heat the reaction at

432 hgrt-theeraobitorbofBmaparit ikt mopyinl-cxtepsiiydathurroriamidin-2-
heat at 45C for 30 minutes. Add 15 50™L water and heat at 451C for 5
hours then cool to ambient temperature and concentrate in ivacuo.

Partition the crude residue between ethyl acetate,and water. Acidify to pH

-2 with phosphoric acid andjﬁeparat e Qrgapic Iayer Back extract the
agueous layer with addition te ine the organic solutions

and wash with saturated sodi} blcE’ oné&te solution and saturated
sodium chloride solution, drymver 56 magnesium sulfate and concentrate -
in vacuo. Purify by silica gel chromatography (120 g)  eluting with a
gradie@éﬁ@@@@%‘@ﬁﬂ%@dﬁ%miﬁiwétﬁgﬂ@é&mmm ilsatdelrous

r t [ shapl 77% vjeld). MS (ES):
s &ﬂk{n@g]ﬁ da|l\°/|}§sl‘ﬁ({Egg)arém/z gsgémg]‘&&efn%%g"ﬁ hrl{ﬁéjmoo MHz,
DMW@’@@@G{&%&Q)IHM@Q%@W) érapviiseoniaBiapingan)ingesnl

(@Jéi'{i’&ariﬂre]<$4c4 @oﬁtxﬁu@sﬁrﬁﬂ'g'za} d@ﬂ)rlﬁ*haurlz £ D s%pza%a@e ﬁégk dlssolve 2~
3,77-3.81 (m, 1H), 3,87 (dt, 1H, J=8.4, 3.0 Hz), 4.12-4 27 (t,

1PIODBeR49ic 601%(&0|a1 41 Smmelyin @‘?gd(@“ﬁﬁcﬁ%Wﬂ%mﬂ @d Add 1,1-

Jeufudrdimiifida 4k (bt$, o439 rh!tix)}l)lﬂ:l O3s MOW@V@Q%%@%%C! stir for 2

PCT U 05/043125
/ 82(8 EIIS ac%tomtri]e solution dropwise to the pyridine solution at 0°C and allow

the reaction to come to ambient temperature. Heat the reaction at 45°C overnight then

~ cool to 30-35°C and add 100 mL absolute ethanol and heat at 45°C for 30 minutes. Add
50 mL water and heat at 45°C for 5 hours then cool to ambient temperature and
concentrate i vacuo. Partition the crude residue between ethyl acetate and water.
Acidify to pH ~2 with phosphoric acid and separate the organic layer. Back extract the
aqueous layer with additional ethyl acefate, Combine the organic solutions and wash with
saturated sodium bicarbonate solution and saturated sodium chloride solution, di’y over
magnesium sulfate and concentrate in vacuo. Purify by silica gel chromatographz;f (120 gj
eluting with a gradient of 30% to 60% ethy! acetate in methylene chioride. 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-dj) § 0.83 (1, 6H), 1.15-1.36 (m, 6H), 1.46-1.55 (m, 2H), 2.60

(ddda, 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 (i, 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 (¢, 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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-6 Example 2 1-(2,2-difluoro-2-deoxy-(3-D-ribofuranosyl)-4-(2-propyl-|
-oxopentyl)aminopyrimidin-2- one p-toluenesulfonic acid hydrate

1 1) 5 Dissolve 0.709 g (1.82 mmol) of the co gﬁOf )
%%amp{&% In 9 mL methanol. In a separate flask, prepare 21’8%@ 0057043125
aqueous stock solution of p- toluenesulfonlc acid. Add 3.6 mL (0.9 mmol)
of the aqueous solution dropwise. Add®5 mL water and allow the mixture
to stir at room temperature (-30 min) until precipitation occurs. Collect
preC|p|tated solid by vacuum flltratlggagﬁﬁealow to air dry. 10 Analytical

2%%3 @fﬁ(ﬁ% rystal: Prepare solutions of known concentration of
%’&&%@ﬁf@ﬁ&ﬁﬁﬂ]@%Hd*tf?ép&‘&}‘ﬂpbﬁﬁap&m%amﬁf@nnmldm -2-

Analyze a samplemefihelp-telurpasulinioaatd @ocervstabof: iFxample 1. to
determine component composition. 15 For a 2:1:1 ratio

ofN-(2-propyl-pentanoyl)]-2',2'-difluoro-2'-deoxy-cytidine /p-
toluendsisiiniclatit/pdté?, Benudibsutfopiadiol etenmiinieth Thdargthanol.
W% B%per X 2
ApLC éé*fﬁ%@ e eI e P B o s
W Db gitee 2nenss s@stpnnfmr@%a%@wwéwater and allow
abemmme{watemd&ﬂ;%rﬁﬁm&e 301bGnanalanitpie/yatebd Qdue Tofed-

%{&Qp%ngeﬁ S0l ey%gclglelm filtration and allow to air dry.

Analvtical analysis of co-crvstal:

Prepare solutions of known concentration of p-toluenesulfonic acid, gemcitabine and the
compound of Example 1. Analyze a sample of the p-toluenesulfonic acid co-crystal of

Example | to determine componentl composition.

Fora 2:1:1 ratio of N-(2-propyl-pentanoy1)]-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 pm, 4.6 i.d. x 150 mm
Column temp. 50°C

UV wavelength: 248 nm

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

2. Gradient
Fime Solvent
(min) YA B

0 100 0
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(min) %A %B 0 100 0 WO 2006/065525 PCT/US2005/043125 -7 50 100
80100 8.01 1000 11 end of run 5 Example 3

9«1(@ ifluoro-2-deoxy-(3-D-ribofuranosyl)-4-(2-propyl-I-ox [ﬁ%ﬁ@/&ﬂ?ﬁs
yriinidin-2- one benzensulfonic acid co-crystal (1:1) To 5mL of ethyl
acetate, 550 mg of the compound of Example 1 is added. The 10 mixture
is heated to approximately 55 C. A one’molar equivalence of
benzensulfonic acid delivered as a stock solution is added. Additional
-10mL of ethyk acetate is agded with sopjgation, as needed, to break up
the precipitate. The suspension is allowed to cool to room temperature
and isolated b%/ vacuum filtfation. The is¥i8ted solid is allowed to air dry.
MP: 171 C 15gKhe compourig of Formula | and solvates thereof are orally
available and are normally a n}inistered orally, and so oral administration
is preferred. The pharmacée’ﬁ |(?alr3%mpositions are prepared in a manner
well known in the pharmaceutical dixafhls 8arrier or excipient may be a

fgr'.i ,ggg%&ﬁ%%%l@%%@ﬂ%éEﬁ}ﬁ%ﬂ%@&}{ﬁﬁi§q§o‘f)%m91?a8§ [ in-2-

lient. Suitable carfiers or 20 excipients are well khown
in the art. The pharmaeethieatesrisoLinsid o ékipted for oral,
inhalation, parenteral, or topical use and may be administered to the

patient inpther fenapfitakigts, 63pshlas (ReresswHiadBRiS:SE PRSI SThe
solutions, suspensions, or the like, The compqunds of the gr ?)ent )
iTVRHHG A A B & ABRIRIERIEY orally, f‘o%f‘xgrﬁare%qwmeaﬁ iRePERERE g

capddigbaedampneskedlinientaliddsd Faddhéopairpt®alobDealy? Scetate is added

t%(ﬁ‘@?ﬁ%‘%ﬁd ministaion, theeaz?%% eob“fn[‘e%lspma?é}/.] bl%é”g%%@"!%@% Wilflved to cool
excipients and usea In the form of ta ets, troches, capsules, elixirs,
siespensionpereiuupsdisdiaisd biicwtnamdiimasiand theiretefiselid is allowed to
pgﬁgﬁ{,@f\iﬂqslpfa@rably contain at least 1% of the compound of

The compound of Formula I and solvates thereof are orally available and are
normally administered orally, and so oral administration is preferred.

The pharmaceutical compositions are prepared in a manner well known 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. SuitaEIe 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, acrosols, 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, suspensions, 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 depending
upon the particular form and may conveniently be between 1% to about
&%%Ogg/&?%geight of the 30 unit. The amount of the compound present in
compositions is such that a suitable dosage will be obtaine§ “PIEEREY 12
compositions and preparations of the present invention may be
determined by methods well known t6’the skilled artisan. WO

2006/065525 PCT/US2005/043125 -9 The tablets, pills, capsules,

trochep, apgithedike Bﬁgﬁlﬁﬁ%@%i&mﬂ& KRS efsdbentellowiagr more of

adjuvants: binders such as po |done,.g droxypro Icellul%q,
th‘?iE?HBW%W%V%HU?%%F‘&%I%W‘@ %ﬁ‘ﬁrﬁgr%’géﬁﬂ@(nt%esﬂc R%s: starch,
Hdcteagstanicseetysiadjoe gdinpsecirdicaicdiigplosphate, stisihidgtasing
FRE0ER e es pEL A RIRRE SRRy BRAR: oL SiRr Gl colate,
Comn starch and the ke ibricants stich as: magnesium Stearate, steric
aoidanadlofehgrspgEansdsoSyEtabTCl By eHaki OB R 288 B Silicon
inxides WRHIRG A0enisishdcasSadiHaniaundisulalarard - yegchnte SO;

and sweetening agents such as; sucrose, aspartame or saccharin niaxlfbte
SHHBH 5150 ARSI LSO e WP ARRE MER] SRLJTAIAVGH Sulfate
alapgestavasiag. hd Wiheanning desagednis formrisa cppate; i wayharin may
contain, in addition to m ials.o v ,aligui ' '
R e S b S e B e
Wiheodberdetendalsitfommis ditgnidenit yarrAoRiain.on tligeadp @alsipl s the
tabl tﬂjﬁe,%%”iﬁﬁ‘ﬁtiﬂ%%r%{ﬁftﬁ%@%{ h?gfﬂféﬂﬁﬂ@@fﬂ@tth I I%Erhm,
ablets or pills may be coated with sugar, hydroxyprop cellulgse,
&E%W@ﬂ%%mﬁ%%?m%‘ﬁﬁ?‘e&am a&@&ﬂiﬁi %Wg%rgﬁggﬁgﬁkﬁ? osae
&dﬂiﬁ@mmb&,pﬁg&ﬁﬁhgsompmm;s fsubroge &sma 'swe@témngt@igent and
THLC AR AleR, WERILRCLIE AR RisihkseC

preparin various compositions should bé™ pharmaceutically pure

polimeharoyietsn thetheSorisaRRRIIST Ry ErBeY RRRBRAB Atdilion dpdhe present

gsREsaNYCHREANE QYRGB WiHR RS A0MIARERIN FREOIEXANPIes BRSagBEings
per day,.in single or divided doses, normally fall within, the [an gf about
S50 (5 45 U356 0 BB  EPREH) A A 65 g cay.

haomeinskiygesdcosage-levelstoblomnthetovsed.limit of the aforesaid
ot ;@@%ﬁgﬁ@&% AR P TR B e L A
For example, dosages per day, in single or divided doses, normally fall within the
range of about about 15 mg/day to about 200 mg/day, more preferably about 85
mg/day. In some instances dosage Jevels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still larger doses may be employed
without causing any harmful side effect, and therefore the above dosage range is 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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without causing any harmful side effect, and therefore the above dosage
range is not 25 intended to limit the scope of the invention in any way. It
ill stood that the amount of the compound actual
agrr}{?ﬁ?éee%e%é will be determined by a physician, in the light %(?%Ues%g (Se/\(}g% >
circumstances, including the condition to be treated, the chosen route of
administration, the actual compound oqfcompounds administered, the
age, weight, and response of the individual patient, and the severity of the
%@Q%ﬁ%%ﬁg@%ﬁwo 2006/065525 PCT/US20051043125 -9 pH
emical Stability Assay The pH chemical stability is assessed using a
semi-alitoRthEnkpl eapibRnRERcs SRS REMPOTAt PO -
DELPAILEF 3brhPOuRICel fokritidivarb yftgksedepERantfenth e FHerantiers

throughout the gastrointestinal tract (pHI -pH8): Sam r loaded
L T R S G O e
injéedethoranthiP HPA@ strider ipdnbetedibs 46PGp Sendien ot sendtitedly iReEd on
SQluPNChel SERATALES.A CONIPRUWANSEONRH 2. iRt dsmGKaRRG.phhfes a

peak area of the compound of formula | is monitored by UV detection

evapeind of farmdadoforneeminabing brarcakaneapf darsampingshigmylal is
kRaadhan25/ edithasarnaaund atkxampisatdagraded je-gematiabireabine
pH .range 1 to 8 after four hours. Pharmacokinetic Assays Mouse
BN acokinetics 15 The pharmacokinetie profiles of gemcitabine and a
compdirsd tbadGiFhute tharempssed sédinmpidd Gradmice sfowirtnerat pH
%%gqi§%§gﬂgrqgg%%§s§elected to contain approximately 10 mg/kg of
gemcitabine. Designated animals (n = 3/time point/compound) are
sacrificed at 0.08, 0.25, 0.5, 1, 2, and 6 hours after dosing, and systemic
bloed camplas akengollected into EDTA-treated tubes containing 20
#e%trah rouridine (0.5mM final concentration in blood) to .inhibit further
QPEBOREMT ! BrEftabine. An additional 3 animals are sacrificed at 0.08
hours fBirecoitectiopkofdie patidicp oftadbivistine lashazcisnsolateefl bymula I, are

GRRLUTHGRTION.3RY. rRZ8NBRIRN:IR, 3RAYSSmRIARIBA at doses selected to contain

approximately 10 mg/kg of gemcitabine. Designated animals (n = 3/time

poir_lt/compound) are sacrificed at 0.08, 0.25,0.5, 1, 2, a;:d 6 hours after dosing, and
systemic blood samples are collected into EDTA-treated tubes containing
tetrahydrouridine (0.5mM final concentration in blood) to inhibit further metabolism of
gemcitabine. An additional 3 animals are sacriﬁéed 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 each 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 exposufc 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 gemcitabine and prodrugs are determined by LC/MS/MS
analysis. Pharmacokinetic parameters are calculated using WinNonlin
@gf%‘%y@éggigarsight Corp., 25 Mountain View, CA). Pharmalq%(igr[}ggiﬂ%smmns
parameters of each prodrug are compared to those determined from
administration of oral gemcitabine hydrochloride in a similar study design.
The compound of Example 1 was extehsively hydrolyzed in vivo to

release -gemcitabine when administered orally to CD-I mice. The plasma

asmaua%m%qrgmgm %@%&;ﬁg@gg&g&%?% %&Mﬁ@&?ﬁ the

compound of Example | was a , compared to direct ora
cqawrRnseiiBrreriditihadirratseroehrinas aHOiowostrossbdesing.
PCT[1JS2005/043125 -10 absorption of the intact prodrug is verified by
relatively high concentrations of the compound of Examplel in the hepatic
NoitalHaamacak @ Houkswafter oral dosing. 5 Monkey Pharmacokinetics
Assa harmacokinetic.profiles of gemcitahine and a compound of
rorme T B P Rl Pl

ARl ot athyiens mankeyinfollarirg ovd nue difay @onspdmitstation in a

Adninisteredatdpssssalestad oconiainarpmdmateio kg of

gemcitabine. Blood samples are collected into EDTA-treated 10 tubes

DB Y AN g ot RS @ BV YA e e AFa feHcriog i suR ERY A-treated
raiesi goatea ninterdald darrdnto @l Srlviufisa P iaiiaals atendreiieadpat Mdthnated
.ranitidi intravenous, 5 ma/ in the oral dgsing.periods. Plasma i
R A L R BR0IR S e
iedhicerirdeibns RetigdmEltating Hethwdbymsotmiyastifor ad| &dzgreprior to
HAREIPeARY L MBiMe SOBNRISH PRV BRCOKINGIR RRIRMBIRIS AR
determined using 15 WinNonhn software (Pharsight Corp., Mountain
f\?ﬁ%w,ﬁéf&j?ﬁlh%ﬂgbw%aaﬂ%%i’&m@a%&%%%%@rw@mHsmg
Wivdltaiieledseagephaitagineonh e asimin Stereddntyavenously to

YoM QOUS NKPYPE TG 2L XRORUIR 0 GRMEARING was Inelpased

in cynomolgus monkeys aﬁpromma efyn§-¥oﬁ W rer?/‘%lecér}nvﬁ"é%r? BFe
geesiabiad when adwmimstesdtheonmoasbotee vhenegralraayisfatioral 20 of

ABREHARINR NYREOERIQHLG YO MUFORRAYEs monkeys approximately S-fold

when a compound of Example 1 was administered, compared to direct oral administration

of gemcitabine hydrochloride.

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.



10

15

20

25

30

-human hvers. Liver tiss

Small Intestine Homogenate Assay To determine the stability of a
compound of formula Ito enzymatic hydrolysis in 25 the intestine, crude
‘%%%%E‘is of small intestinal epithelial cells are preparegé%mwmsm
sections of the upper small intestine from CD-i mice, beagle dogs,
cynomolgus monkeys, and humans. Mouse and dog homogenates are
prepared from freshly collected tissu"é, “while monkey and human -
homogenates are prepared from previously frozen tissues. Cells are

geat%ﬁgrﬁ,?%mmf?ai&%@%hmp | tﬁ@&ﬂpﬁrﬂﬁﬁéﬁgngﬂ@m@mwm(jg‘eﬁﬁes
m acetgte pu I usl olytron -10)- N =4 n n
St atiirs Ssem oL L H S
mpgephrgddd magsnpite scarecstopl 4t5- 78Qp he fohewsingpitt@r20068/065525
%%&4%%&%%@%%;';?a%y-&%}mea%t;%ﬂga@yﬁ@ﬁ@sg&mgay9&9&{9;@% is

n small'intestinal homogenates (SIH) is determined by incubatinga |
qsAshediniorseianivie (Thgaiviwrissm @@l@dmﬁl@a\%&} RS ESIRP
depRasiate Aldkbh BN 1T BORMS: SANRGERLIANARE Oy GereCHMRiIngves in

released via hydrolysis is determined b /IMS analysis after the reaction
QE@HGBE%WMW%&SWH%%95%79@@3&&5 are calculated at 30

minutdﬁ&m@mﬂm@.m%lmmhihm& ﬁrehﬁmt§hfﬁwdlf{th@ﬂﬁméh¢ goation
ALAOSINONSIRY R ORI K RRCENEa IR SIS Aman

compoun ormu e compound of Example 1 exhibited a slow rate

. Tsegaensipsisvithiitessheall ‘e Siinenbinpgenadeussalyd thesmiins 2 6

Wwasislawgesiin monkey and human 10 homogenates, with less than 3% of
the total compound converted to gemcitabinein a 6 hour incubation. Liver
S9 Hydrolysis Assay Hydrolysis of a compound of formula | by liver
Engygedisrdptesmined by liver 15 hydrolysis assay. Liver homogenates

are prepareqd from &%a@&g&%?f&%%q 08 SYAOMAININQNKEY: BN fver

es are cut into small pieces using scissors, then,
hshindysésvsesy i BOThvmaseteRs MerRErRasHdPBIfR trrstdeessdee.
@M@ﬁ%@%@ﬂ%ﬂ%@blf@ﬂ' DR PigsRES @%8& fraeeaehibyes using
A SR R B

min. Post-mitochondrial (S9) fractions are prepared from each by ultracentrifugation at

9,000 x g at 4°C for 10 min. Mouse, dog and monkey liver 59 fractions are prepared
from freshly collected tissues, while human liver S9 are prepared from previously frozen
tissue. After centrifugation, 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 89 is determined by
incubating cdmpound (10 uM) with 89 (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 .
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20 from freshly collected tissues, while human liver S9 are prepared from
previously frozen tissue. After centrifugation, the supernatant is collected
rotein concentrations are determined by standard
Vggg@r@(é%%%metric techniques. The prepared S9 fractions dret SPa54p3125
-70C before using. The hydrolytic rates of a compound of formula I in liver
S9 is determined by 25 incubating cobdpound (10 uM) with S9 (2 mg/mL of-
total protein) in phosphate buffered saline at pH 8.0 for up to 6 hours.
Conceptrati of g ilg @A i '% drolysi e determined
LC/MS ar%%g% aﬂer% r_ac%on ?s% gﬁ%r}/aggnv&%ra%?e agrr?ll il e described.
Hydrolrirsinres arescanid irawake3cund i krsureeing sxbemmerimately
9% dram the1YensoaidReieral RULRRQEINSRYY Al :Y¥n iR curves in
characterization studies of a 30 compound of formula I. WO 2006/065525
PCTIUS2005/043125 -12 The compound of Example | was hydrolyzed in

Toeic@8esf/allspecies described. The hydrolysis was most rapid in

monkey and human homogenates, with approximately 35% of the total
compound converted to gemcitabine in a 6 hour incubation. 5 Toxicology
ABeApdouspsFavbuse Screen To evaluate the toxicity produced by orally

adminiserael.ceMRABIEf famtia by whey administrieddaibuia femaltuar
CD-a mice forgrﬁﬁlsi t:ée gastrointestinal toxicity 10 profilesofa
EBR ST B RS AP B bRra dRAYHE FRKtotheaianimespal toxicity

gafirsinfestngldmdaififovinan fametiphiasthdninisieied eally &8
g(lé g ¥ ﬁlgoa};Y .moyse tudy. Female, CD-1 mice 5:8 weeks of age are
e SRR R e e
I@IE?Eb@e‘i(‘iUr‘"é:lr’approximate a molar equivalent of 8-mg/kg 15 gemcitabine. A
dose volume of 10 mL/kg is used and doses are administered once dail¥b
Y

on 4 chREiE Vel days SNRFSkSytieeparratnted Hish Asametany sidasmule

dollaavagetha doke tioseisClinieatsignsyitinieal aheinisfiygeacsiBathntogy,

SRS W RANRIRONY (Ui Io i, A Y LG MR ce daity
ere was a S|gn|f|cant reduction | e

on 4 consecutive days. Necropsy is performed approximately 5-8 hours following the 4t

dose,

Clinical signs, clinical chemistry, gross pathology, and limited histopathology
(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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20 severity of atrophic intestinal changes or enteropathy observed after
dosing mice with an equivalent dose of the compound of Example |
v8rsu E%emcrtablne HCI. 14 Day Mouse Study A 14-Day Mouse Stud

con 'd To evaluate whether a compound of formula 25 IP POLTREE 043125
adverse effects in mice following 14 days of oral gavage dosrng and to
determine the plasma concentrationsldf a compound of formula | and its
metabolites gemcitabine HCI and deoxydifluorouridine after | or 14 doses.
ale and, ermt docs%’ it %m?ﬁwet%!??c% Siate dosed iy %mL gsysed
comp ounc rmuI rug y oral avag range Of d5ses'is se
andahmfm adrdmuemdrem;a/d@l)?006/065525 PCTIUS2005/043125 13
maximum tolerated dose and dose limiting toxicity. A dose volume of 10

mL/kg b gigandorbsusight Rahfrienit ondsgaRolslkiurdighynisty,

heshs weighiriaesseansismpiiont Mﬁtﬁiﬂgﬁnﬁlﬁwﬂkﬁhwg@{{ma&h@&m and
oncentration ofac RO nd ulaland iabolltes emcit abln

R R S T e B RESb RR  begen e

Ipatmetbg}ygb)rgarﬂw@gmk and hrstopathology) are evaluated. On a molar

equUIVRENLDASIS. J06 FANPRUN L EXAIIREF 15 ARRCIAA WIRIRSSith ess

enteropathy than gemcitabine’ HCI while resulting in approximately twice
m@%eﬁmga\a@réﬁaﬁr&#awﬁ%@% £ sppropaptely drate die Testemic

Ryoluaiethadendsite profile of a compound of formula | when administered

to Beagle dogs for 7 days, and to determine the plasma concentrations of
Lg‘{g f formula | and metabolites gemcitabine HCI and

deoxyd uorourldlne after 1 or 7 doses, a 7-day dog study is conducted.

15 Madle evadufeathigdacigiendds &-A&mupnthd of fagevdad dbse ddoratistaria to -

K2R WIHY R LTR0N ﬂ%%fefr?ﬁm&’{ﬁe pf sﬁi@ O60LHRSRAIDEE '&%‘Bgdﬂd%'?

effort to determine a maximum tolerated dose and dose limiting toxrcrg/
ﬂgps a

fasgely brmhrerheoliesiegmeirkine Hed adsleonydifuemyriineratenncs U

ﬁ@@r(@g—ml@gmuwgrght food consumption, body temperature,
hematology

Male and female beagle dogs 6-48 months of age are dosed orally via capsule with
a compound of formula 1. A range of doses is selected in an effort to determine a
maximum tolerated dose and dose limiting 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 HCI and deoxydifluorouridine,
and patho]ogy (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 Vivg 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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concentrations of the compound of Example | and its metabolites
HCI and deoxydifluorouridine, and pathology (|nclud
‘g’(é)rgsé‘%dﬂé %?% ogy, organ weights, and histopathology) were &S ATSedup /043128
Hematotoxicity and the other toxicities, including Gl toxicity, are consistent
with what has been previously descridéd for parenteral gemcitabine.
Therefore, none of 25 these toxicities were unique to the oral dosing

&lﬂt%ora e cme ]l‘,tjs%mfgl M tiﬁ]a URL g&ﬁcf‘x&r&n us y i V%Itr)(()af g'gﬁ( of

Sta tISSUG Ccu ture con tions, rveste WaS

amlq nulemigre(idianenRivatigsl] m@%é?/@@smter@drm@mwmmsn
z&fh&q prative Biomedical RIQIUELS o) @einiesiRtmileyiangausly in

the rear flank of female nude mice Charles River, CDI nu/nu, 24-27 g

PESR 4 R 956 Pk OTRAIROS I bR EERG 5D TS TS et

k&gmuﬁnﬁﬁﬁtmmmmH}%mng@ﬁaW§ htﬂlﬁxﬁ@@trmla fimes

ol ffo Wr%u%l or emC| ne HCI tvarl esredSel (rel are. .
m|n|stere to the mice yora gavagpoﬁ PrlTkC g Vo lime e%ﬁ%so

fﬁ@r@ate@m thetnaibiaday éxperibaiseGo rﬁwermsw &drﬁudm&edtotai of

Rithandaily for HRWIESuLAYSfY S RINE AW A e A SBVER fRSRRied

or every third day for a total of four doses.. For the every day dosing

SQdip BBRTRAT RtIRH RO dnderukedeishin sditm
mmghﬂé&ljauﬁaﬂpw (630; anthis latmyiiatedd 015 s oatianhll SO and 0.085%
car Icellulose 5% odium.lauryl sulfate, 0,05% ifoam 150
%Ovd%g%gé }E é|IOOV| on%eor e §vee?yrr}%?1 ks day 83?1 %%rg |rdIa mcgé%%e@HCl

Sanephukdsn Geysicietinabsiling fog tpnﬂépénedi?rtrffﬁws ’Btmgmaizsah detéorioea by
SARIPIRLALIANLWIRK SlaRlS IRISETHNEY R sCRlIRE! MSATIY RIMRRLS 3N x

tumor volum mm) is estimated from the formula | x w2x 0.536, where |

h%&ﬁfﬁﬁéﬂgmaﬁéﬁmoﬁrﬁé}wﬁ REBEIinaleratisracta falas
(ﬁwmrmeweﬂms andzﬂmmi@hmaeagmsﬁtaredqa@wmdemm&g&&ﬂwmm the
Sk{%gigﬂilgegawitgngwan ?tart of theraé) 1 ana e:y ed usin a uI%omg)utert based
fimor measurement-system SThe r?tl umor e FL(l:acy observe N&

comthmm@meem mﬂam@mnmmémmm aws
csHpeisrtgase alignaciabinesbG HOWRYESs (Laaiaiel Wi Hiewever,

compound of Example 1 resulted in less overall tOXICIty compared to
treatment with the compound of Example 1 resulted in less overall toxicity compared to

animals that received an equivalent amount of gemcitabine-HCl.



20 animals that received an equivalent amount of gemcitabine-HCI. - 15 -
WE CLAIM: 1. The compound of the formulaOHH ONrN ~OHOFF O
2. The compound which is |-(2,2-difluoro-2-deoxy-(3-D-ribofuranosyl)-4-(2-
W%)rop I-l- oxopentyl)aminopyrimidin=2-one p-toluenesulfonic acid co-crystal.
: pound of claim 2 which is
| e dituorerg. decyla D-ribofuranosyl)- 4-(2-propyl
-oxopentyl)aminopyrimidin-2-one p-toluenesulfonic acid hydrate
co-crystal (2:1 :1). 4. The pharmaceutical composition comprising a
compound of Claim 1 to 3 and a pharmaceutically acceptable excipient.
5. The pharmaceuticaloq_g)mpositio/ f Ctaim herein the composition is
enteric coated. 6. Use pf a gom #Q 1 to 3 for the manufacture
of a medicament for the TheatfientyoNsusgeptible Nneoplasms. 7. A
compound selected from €Taimgl2, or 3 for use as a pharmaceutical. 8.
The use of a of compodﬁg sdlected from Claim 1, 2, or 3 in the
preparation of a medicament for the treatment of T-cell lymphoma, soft
2. HSSUSSRAERMAIRANLIealis GG d e as T EARERLHRIgKN'S Ivmphema,
non-Hodgkin's lymphoma, non-small cell lung cancer, "ovarian cancer or
oxdPadgBitmopRimidin-2-one p-toluenesulfonic acid co-crystal.

3. A compound of claim 2 which is 1-(2,2-difluoro-2-deoxy-p-D-ribofuranosyl)- 4-(2-propyi-
l-oxopentyaminopyrimidin-2-one p-toluenesulfonic acid hydrate co-crystal (2:1 :1).

4. The pharmaceutical composition comprising a compound of Claim 1to 3 and a
pharmaceutically acceptable excipient.

5. The pharmaceutical composition of Claim 4, wherein the composition 1s enteric coated.

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

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

8. 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 lvmphoma, non-small cell lung cancer,

ovarian cancer or bladder cancer.



