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FI ELD OF THE | NVENTI ON The present invention relates to pharmaceutical 10
conbi nati onspisgibrbRrERE EORBEMRIIORE rEANeRE. TREATMERY ¥ YaNCER

conbi nati ons=of—this TNVeEntT oM rerate 1o Jf OXor ane nuct eost des w th at

| east one further therapeutic agent chosen from nucl eosi de anal ogues

and/ or chenot her &Eift | coRBbheati98 BACRGREUNDIGF TRENERWENTICEN CGhnter is
t he second lfﬂ% -&iaau_]se;gg J?f@%é"iéz‘i‘ tde-; dni tyed St@é/e§77lé7gs £siddmt ed
0 respon |% e for

that cancer 1s 30% of all deaths in the Wstern world.
Lung, col of étazth 23 eaz®0hndaptodt &t e Fravderionade Aol 1 gajukomi Frjeka

killers. I\/a;%% P\%(%?)’Sq dey ANA PGYES-HaVe, ?%:n Joynd to possess 25

anti cancer .1t was reported in itman et al dinical Cancer
Research (2000), 6(4), pp 1574-1578 and G les et al Journal of Cdinical

Oncol ogy (20015; 19[39}1 762-771 and al so Gourdeau et al Cancer

Chenot her . _;%MB), pp 236-240) that 30 troxacitabine
((3-L-di oxolane cCyricdict, (3nbelidon Trexat¥skTMtoa nuichenstslet aeal ogue,
has shown to have potent activity in the treatnment of various forns of 1

WO 02/ 07647 X peaierobytd2esecidcer s (ethge sAiP M WHRur s °fadufd™ ¥ Sukeni a

and Particularly, the combinations of this invention relate

to dioxolane nucleosides with at least one further
therapeutic agent chosen from nucleoside analogues
and/or chemotherapeutic agents.

15
BACKGROUND OF THE INVENTION

Cancer is the second leading cause of death in the
United States. It 1is estimated that <cancer is
20 responsible for 30% of all deaths in the Western world.
Lung, colorectal, breast and prostate cancers are the

four biggest killers.

Many nucleoside analogues have been found to possess

25 anticancer activity. It was reported in (Weitman et al
Clinical Cancer Research (2000), 6(4), pp 1574-1578 and
Giles et al Journal of Clinical Oncology (2001), 19(3),
pp 762-771 and also Gourdeau et al Cancer Chemother.
Pharmacol. (2001), 47(3), pp 236-240) that

30 troxacitabine (P-L-~dioxolane cytidine, B-L-0d4dcC,

Troxatyl™), a nucleoside analogue, has shown to have

potent activity in the treatment of various forms of



| ynphonmas). Ot her inportant nucl eosi de anal ogues which are also 5 well
known in the treatnent of cancer are Cytarabine (Ara-C), fludarabine,
genti t abiwe oantb4ct adri bine. In the treatnent of |eukem apCramroe2sons of
cytarabi ne and anthracyclines have been the subject of nbst intense
study. Despite inprovenents in the outconme of 10 patients with current
conbi nat i on dareairEnte pf O0EEIEG tuntRls eXxddilt dadeshiod dhdd ot her

conbi nati ons, of dru whi ch exhibit potent antitunor activity. In
addition, tHERRFPEH- therapies fail to cure nost cancers once they have
recurred. 15 The present invention provides conbinations of troxacitabine

w th ot her nucl eosjde anal ogues. and/ or chenot herapeuti c agents which
exhi bit pot éMthent FTRAFDF AN E RV 5 L ﬁ%ﬁ‘b@%a@?&c i YT P13 devel opnent

of 20 new gayiNatidih tHerany B iEintC AT efanc SUMARYCEF T4 ANVENTI ON | n
one aspect, the present invention provides a novel _ pharnaceuti cal

conbi nati on Ws&) f orluGRral Bt nedRNGit aline Anrdrel e ai hdptal 1 onpri si ng

at | east oneacti Mg, £ cOMPadh Qhed®f Ul GoriddnatQ ol @B R d1dpis a
pharmaceutically acceptable salt thereof, 2 WD 02/0764 PCT/ CA02/ 00426

wherei n B i gt @rcblnes rats keI 8Ct sof ¢B2%™ from the group
conprising HpmNophosphat epespite improvements in the outcome of

10 patients with current combination treatment programs,
there exists a need to find other combinations of drugs
which exhibit potent antitumor activity. In addition,
the current therapies fail to cure most cancers once
they have recurred.

15
The present invention provides combinations of
troxacitabine with other nucleoside analogues and/or
chemotherapeutic agents which exhibit potent antitumor
activity and would greatly aid in the development of

20 new combination therapy against cancer.

SUMMARY OF THE INVENTION

In one aspect, the present invention provides a novel
pharmaceutical combination useful for the treatment of
25 cancer in a mammal comprising at least one active

compound of formula (1):

or a pharmaceutically acceptable salt thereof,



di phosphate, triphosphate, carbonyl substituted with a Cl1_6 alkyl, C2_6

al kenyl, C2_6 alkynyl, C6.10 aryl and 0 11 -P-ORc 1 5 ORc wherein each

Rc is i nowpendanrly sel ected fromthe group conprising HPCTICAD2abRyl , C2_6

al kenyl, C2_6 al kynyl and a hydroxy protecting group; 10 and at | east one

further therapeutic agent chosen from nucl eoside anal ogue and/or a

chenot her apeut i ¢ agamin e Phardmentd | al s coinsdyonsind 4he Present

invention are useful in cancer therapy, in particular 15 in the treatnent
P@%ﬁn

of cancer setRtREFT rigrRT He'YrHPR o 9 Jhg BIHRPOSBRAEEat e cancer,

bl adder cangffho SMBILCHBH GFNGEHa t DANGL BRbhE] CANSSE i t@asdrkLtheancer,
br east cancer , Ovarl an cancer, soft tissue sar conma, osteosarconm,

hepat ocel | ulGrs caFerhorfe-s 20eRGkentas Y §fphdres1q Ppat idkts. 1n

anot her aspect, the pharmaceutical conbinations of the present invention
are useful in cancer |fherapy, in particular in the treatnent of cancer

sel ected fromthe 25-m+aRcconpri sing | ung cancer, prostate cancer, bl adder
cancer, colorectal cancer, pancreatic cancer, gastric cancer, breast
cancer, ovgri an canc@&Rcsoft tissue sarcomm, osteosarcona, hepatocell ul ar
carcinoma, and |ynphomas in patients. 30 3 WD 02/076472 ECT/ CA02{100426 In
anot her aspect, tHERHE RRGUTCalS cfprrRrIYHs pfselected from the

group comprising H, Ci.¢ alkyl, Czs alkenyl, Ci.s alkynyl
and a hydroxy protecting group;

10 and at least one further therapeutic agent chosen from

nucleoside analogue and/or a chemotherapeutic agent.

The pharmaceutical combinations of the present
invention are useful in cancer therapy, 1in particular
15 in the treatment of cancer selected from the group
comprising lung cancer, prostate  cancer, bladder
cancer, colorectal cancer, pancreatic cancer, gastric
cancer, breast cancer, ovarian cancer, soft tissue
sarcoma, osteogarcoma, hepatocellular carcinoma,

20 leukemia and lymphomas in patients.

In another aspect, the pharmaceutical combinations of
the present invention are useful in cancer therapy, in
particular in the treatment of cancer selected from the

25 group comprising lung cancer, prostate cancer, bladder
cancer, colorectal cancer, pancreatic cancer, gastric
cancer, breast cancer, ovarian cancer, goft tissue
sarcoma, osteosarcoma, hepatocellular carcinoma, and
lymphomas in patients.

30



the present invention are useful in cancer therapy, in particular in the
treatnent of |l eukema. 5 In another aspect, the pharmaceutical conbinations
of the pwesemntesrnventi on are useful in cancer therapy, i RCTaOROEGR26ar in
the treatnent of pancreatic cancer. In another aspect, there is provided a
met hod of 10 treating a patient having cancer conprising admnistering to

said patientra thetapeutigaddy, ehbeginaenar@utcol aoadApeundnef &ernula
(I') and at | east one further therapeutic agent. 15 In another aspect,

there is prditleBrasaetnhdadventippedhong eeiat i ent CRAGPRy tOHEHY, . | R

particul ar g, the-yideal fete of  SRNRSEE SOF ecé@eehii®M the group conpri sing
| ung cancer, prostate cancer, bladder cancer, colorectal cancer,

pancreatic cancer, gastric cancer, 20 breast cancer, ovarian cancer, soft

ti ssue sar , SR, hepat i N, ; ' d
| ynphonas, 538%%3? Pgl%%lnggém ni ster ?ﬂ% %ﬁ%@?%{f%% a%%oﬁg%gggtﬂs?cg?l y

effective anguntpopsantorpyentdion ousr mgefyl) inngaacereddieany f ukher
therapeutic %%u Zp 15 AROUNAL. ARReCtor LRl erl $c PEOYLded a method of

treating a aving a cancer, in particular a cancer other than

| eukem a, conprising admnistering to said patient a therapeutically

ef fecti ve anmpunt :r?f a 30 co und of fornula (| 8 é:ldatalergeséhg&e ffll’thel’

t her apeuti crgben?.ojih% o7 ’72'%&%"7@0]27'0 h~anot her "aspect, there

is provided wremt g of a trepathgna patisnindavi bgneancer,comppasingul ar in

the treatn%ﬂingéiggggfggsehﬁfte%aE%Qn1Eggigkgup gonpgﬂéggggutically
effective amount of a compound of formula (I) and at

least one further therapeutic agent.

15 In another aspect, there is provided a method of
treating a patient having cancer, in particular in the
treatment of cancer selected from the group comprising
lung cancer, prostate cancer, bladder cancer,
colorectal cancer, pancreatic cancer, gastric cancer,

20 breast cancer, ovarian cancer, soft tissue sarcoma,
osteosarcoma, hepatocellular carcinoma, leukemia and
lymphomas, comprising administering to said patient a
therapeutically effective amount of a compound of
formula (I) and at least one further therapeutic agent.

25
In another aspect, there is provided a method of
treating a patient having a cancer, in particular a
cancer other than leukemia, comprising administering to
said patient a therapeutically effective amount of a

30 compound of formula (I) and at least one further

therapeutic agent.



| ung cancer, prostate cancer, bladder cancer, 5 colorectal cancer,
pancreatic cancer, gastric cancer, breast cancer, ovarian cancer, soft

ti ssue sawomam7647Dst eosar coma, hepatocel | ul ar carci noma, &cd/dAoepiRsES,
conprising admnistering to said patient a therapeutically effective
anount of a conpound of 10 fornula (1) and at |east one further therapeutic

agent. |In anpt helordshecCtasddia e ithdeoviided proEidudl of deweald npfa
patient having cancer, in particular in the treatnent  of refractggt%
ry

| eukeni a corfgiaadiimy 135 BARLARSt SRS CAEF pat? eRETRAGHAGTr &fr
leukem a a tdherapeuld cat | wagtbectdae ABUNMr&f  Bhe CofRRBN&ipfigrimg a (1)

and at Ieast one further therapeutic agent. Preferabl , the further
t her apeuti c luRgent Ganether tREASHBX®r ubFEPASTAl s0P St | FBICX0 t he

conmpound of J&f&?@@ca@)cmc@@e f stdesa dher apeth @ggeklbs durRier abl y
1: 250 to 250:1, nore preferably " 1:50 to 50:1, especially 1:20 to 20:1. In

anot her aspémeastmerc@n@rprmﬂv@édaél pﬁaﬁﬁﬁéeutﬁ;‘éﬁ DES $6® mAAIGEF -
conpr i sing 46 anhiatd 0nnBbatBecsoupnda:Qls Al 8ol )1 AshcHad east one

further ther apeutl C agent conbination wt |'east a phar maceutical |y
accept abl e cammimrsiorg excigsimeintistRrmifngr abl §© t hesatdrt hepathertapeutd ¢ agent

is other th 30 e he ¢ ?tb%ﬂ}g]r@‘ foF mul a
(I') to the ac%e%%ﬁa éearla ut?@k%gvél\wl s&ggrné eraBF f 250 to 250:1, nore
pr ef er abl yo #f£&0mtlea 500)1, ammlmd@t lorgd fwrtdten. tlsemeemmeag@t

PCT/ CA02/ 00426 Anot her aspect of the invention is the use of a conpound

according to formula (1) and at |east one further therapeutic agent, for
t he manuf actln e aafotther aspect, there 1is provided a method of

treating a patient having cancer, in particular in the
treatment of refractory leukemia comprising

15 administering to said patient having refractory
leukemia a therapeutically effective amount of a
compound of formula (I) and at least one further
therapeutic agent. Preferably, the further therapeutic
agent is other than doxorubicin. Also, the ratio of

20 the compound of formula (I) to the further therapeutic
agent 1is preferably 1:250 to 250:1, more preferably
1:50 to 50:1, especially 1:20 to 20:1.

In another aspect, there is provided a pharmaceutical
25 formulation comprising the combination of the compound
of formula (I) and at least one further therapeutic
agent in combination with at least a pharmaceutically
acceptable carrier or excipient. Preferably, the
further therapeutic agent 1is other than doxorubicin.
30 Also, the ratio of the compound of formula (I) to the
further therapeutic agent is preferably 1:250 to 250:1,
more preferably 1:50 to 50:1, especially 1:20 to 20:1.



medi canent for treating cancer in a manmmal. 5 Preferably, the further

t herapeutic agent is other than doxorubicin. Also, the ratio of the
conpound wb 02fooremul a (1) to the further therapeutic agent PCI/CADRG6426 abl y

1: 250 to 250:1, nore preferably 1:50 to 50:1, especially 1:20 to 20:1. 10
DESCRI PTI ON OF THE FI GURES Figure 1 represents the graphical representation
of tunor gramtbthénhi Hspéon resultise of isvagtromndis 15ckconbiugat i ofi dasi ng of
t roxaci t abi ne andﬁq ncitabine in th% M aPaCa buman ang:reﬁti cttum)r

xenogr aft moTefPe '(guraecaf Ls&ft s Pﬁ@ugﬁapfm cal®tepfésentdfi-on°df tunor
growt h i nhi bfttrehet edHdapfutsicngbeeaitd 20rcotid nabinutfadesing of a
troxacitabi ne and gentitabine in the Panc-01 Human ,pancreatic tunor

xenogr af t mﬁ%&?c?‘%@ﬁ?e 3LPEpr eSERPS 1Re grEpicCal rdsul t3 ushd mggal cuSyn
Anal ysi s f erptbee£9Pbi nathenrabtheeXatichapene i c22qamt Ard-&klasr t esded on
the CCRF-CEM | eukem a cell line. DETAILED DESCRI PTI.ON OF THE | NVENII ON The
present i nveRPXeRUBteiRdes Phevel PRAr nkRELRI c&F 3PS coRBTRAERSN @Sef ul
for the treatgert1Qf gamncerd n @ghe MPPRELEONDPELSIAG AL ikeasdgate ackive
conmpound of formula (1) : 6 WO 02/076472 PCT/ CA02/ Q0426 ng OB O (1)
or a phar maceteferpbly ackettblt® s&a%0 ther 89S whEréPnaBlYs éyPB8sihe or

5-fluorocytospne apdoB-i811v 1:20 to 20:1.
10
DESCRIPTION OF THE FIGURES

Figure 1 represents the graphical representation of
tumor  growth inhibition  results of single and
15 combination dosing of troxacitabine and gemcitabine in

the MiaPaCa Human pancreatic tumor xenograft model.

Figure 2 represents the graphical representation of
tumor growth  inhibition  results of single and
20 combination dosing of troxacitabine and gemcitabine in

the Panc-01 Human pancreatic tumor xenograft model.
Figure 3 represents the graphical results using
CalcuSyn Analysis for the combination of troxacitabine

25 and Ara-C as tested on the CCRF-CEM leukemia cell line.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a novel pharmaceutical
30 combination useful for the treatment of cancer in a
mammal comprising at least one active compound of

formula (I):



5 selected fromthe group conprising H, nonophosphate, diphosphate,

tri phosphate, carbonyl substituted with a Cl1 6 alkyl, C2 6 al kenyl, C2_6
al kynyl , woerlm4azyl and 0 11 P-ORc ORc wherein each RecrgLAmvdependent|y
selected fromthe 10 group conprising H Cl1 6 alkyl, C2_6 al kenyl, C2_6

al kynyl and a hydroxy protecting group; and at |east one further

t herapeutic agg chosen from a nucl eosi de anal ogue and/or a

chenot herapeutic agentB 15 In one enbodinent, Ris H |n one enbodiment, B
is cytosine.R20 | enbodinent, Ris Hand Bis cytosine. In one

enbodi nent, B is 5-flyorocytosine. In one enbodi nent, a conpound of fornula
Il is (-) -(3-L- 250B-0xol ane-Cytidine ((3-L-GddC) . 7 WD 02/ 076472

PCT/ CA02/ 00426 | n one enbodi nent, a conmpound of formula I is (-)-(3-

Di oxol ane-5-f | uoro- @¢ti di ne (5-FddC). In another enbodi nent, the conpounds
of formula (1) of 5 the present invention is substantially in the form of
the (-) enantioner. In a further enbodi nent, the conpounds fornula (I)

present in the Phassmesuticaba copbiaionnl she. dlepsesent invention are

in the formof the (-) enantionmer at |least 95% free of the correspondi ng
(+) enantioréiereim dhe IEnhEUFABARS 1 SorfgARTRSHISAa EFY pReskht in
the pharmageuticalogomidat kar Ardil}e RPLRSSALiHYVeRt | Abnophosphate,

diphosphate, triphosphate, carbonyl substituted with a
Ci1-¢ alkyl, Cy¢ alkenyl, Css alkynyl, C s.10 aryl and
O
———H“—ORC
éRc

wherein each Rc ig independently selected from the
10 group comprising H, Ci.¢ alkyl, Ci.¢ alkenyl, C,.s alkynyl
and a hydroxy protecting group;

and at least one further therapeutic agent chosen from
a nucleoside analogue and/or a chemotherapeutic agent.
15
In one embodiment, R is H.
In one embodiment, B is cytosine.

20 In one embodiment, R is H and B is cytosine.

In one embodiment, B is 5-fluorocytosine.

In one embodiment, a compound of formula I is (-)-P-L-

25 Dioxolane-Cytidine (B-L-0ddC) .



15 are in the formof the (-) enantionmer at |east 97%free of the

corresponding (+) enantioner. In one enbodi nent, the conpounds formula (1)

pr esent
in the formof the (-) enantioner at |east 99%free of the corresponding

(+) enantioner. It will be appreciated by those skilled in the art that

i WO o2loss4phar maceut i cal

t he conpoun

conmpounds of

Ognéoreﬁﬁc?iiﬂe)ntc,onéaic%inﬁatot gasts t WBrm3 Lhraly centeys. The

ornmul a us ‘exi st

i somers (i.e&idxlarey-F~jlemarnt(ometisner (§-3dd@nd (3-D) . Al such
enantiomers and m xtures thereof including racemic mxtures are included
within the scope of the 30 invention. The single optical isoner or

enanti oner can ahetlobdt acnbddhynenet, hatherveddmdoowts | of t lerawfla soh &S
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chiral
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e formof two different optical

can be synt hgsd zed mnharsiingneptically active starting materials. In one
enbodi nent,

anal ogue.

the further therapeutic agent is a 5 nucl eosi de anal ogue.
one enbodi nent, the further therapeutic agent is a cytosine nucl eoside
10r4 n :onguerbed nerbodihentyr t bee thenspentiisc pgemtlas ér)

cyt osi ne nucl eosi de anal ogue chasen from cytarabi ne, or gennitabi e.
gﬁ@ c ?Htl¥

Preferably, RFRSGH | ol Bf

r muF QP RAE 6O he Fur t

t her apeut ij§ @geind Sidvede®ion 0a280i 4, tABr €opheber altley (:)50honHbder
especially 1:20 15 to 20:1. In_another enbodinent, the further therapeutic

agent

is

15

20

25

30

at least 95% free of the corresponding (+) enantiomer.

In one embodiment, the compounds formula (I) present in
the pharmaceutical combination of the present invention
are in the form of the (-) enantiomer at least 97% free

of the corresgponding (+) enantiomer.

In one embodiment, the compounds formula (I) present in
the pharmaceutical combination of the present invention
are in the form of the (-) enantiomer at least 99% free

of the corresponding (+) enantiomer.

It will be appreciated by those skilled in the art that
the compounds of formula (I) contain at least two
chiral centers. The compounds of formula (I) thus exist
in the form of two different optical isomers (i.e. (+)
or (-) enantiomers or B-L and f-D). All such
enantiomers and wixtures thereof including racemic
mixtures are included within the scope of the
invention. The single optical isomer or enantiomer can
be obtained by method well known in the art, such as
chiral HPLC, enzymatic resolution and chiral auxiliary.

Alternatively, the enantiomers of the compounds of

In

conbi nati on of the present PCax@wtioone 20 are

e
)



cytarabine. Preferably, the ratio of the conpound of forrmula (I) to
cytarabine is preferably 1:250 to 250:1, 20 nore preferably 1:50 to 50: 1,
especi al I'wob2A8%4rn 20: 1. | n another enbodi nent, the furt Rer/cAvenepeutic
agent is gentitabine. Preferably, the ratio of the conpound of formula
(I') to gentitabine is 1:250 to 250:1, nore 25 preferably 1:50 to 50:1,
especi al |y lEQuiim 20¢1). lduroneeenhgdivrentizddie dwr thi@md hes@petd iy agent
is a chenotherapeutic agent. 30 In another enbodi nent, the further
therapeutlc%ﬁfﬁﬁe|%¥a¥§kﬂ3Hﬁq§Q¥1¢%%ﬁerably, the ratio of the conpound of
formula (1) to idarubicin is preferably 1:250 to 250:1, nore preferably
1:50 to 50:1, especially 1:20 to 20:1. 9 WO 02/076472 PCT/CA02/00426 In
one embodi nekt , OBE ﬁ@&@@l@ﬁ@teoﬁﬁﬁhnEUBFhFErﬁﬁ%%%ﬁ%u isF 2B pr éserft

i nvention 5§I&gqg6§§ggtégg§%§ﬂ w th cytarabine, genctitabine, idarubicin,
or conbi nations 5 thereof referably, the ratio of the conpound of

formula (1) to the further therapeutic agent is preferably 1:250 to 250: 1,
nore prefer %}Lyoﬁea%nfb dlﬁl%n% aspeckal-tield: 20,49 20l 1954A: anet her

enbodi nment , e |nd|V| conponents of such combi nati onsS as defined
above may be(i}ddltﬁm%t@@bﬁo%lldman&ﬂé@ﬂ}@tl ally or sinultaneously in
separate or conbi ned pharmaceutical fornulations. 15 The conbi nati ons
referred to above may conveniently be presented for use in the formof a
phar maceutd cal ofer mmbaidimaznand theis Ephaheuc dtsegleUtgranubaeinbns s a

compri st ng a.qonbl.nat han 8s. g8t ned abgye togebher W by . lanmGsUt cal |y

accept abl e carrier here rise aspe i nventi on.
gemcitabine. Preferably, the ratio of the compound of

formula (I) to the further therapeutic agent is 1:250
to 250:1, more preferably 1:50 to 50:1, especially 1:20
15 to 20:1.

In another embodiment, the further therapeutic agent is

cytarabine. Preferably, the ratio of the compound of

formula (I) to cytarabine is preferably 1:250 to 250:1,
20 more preferably 1:50 to 50:1, especially 1:20 to 20:1.

In another embodiment, the further therapeutic agent is
gemcitabine. Preferably, the ratio of the compound of
formula (I) to gemcitabine is 1:250 to 250:1, wmore

25 preferably 1:50 to 50:1, especially 1:20 to 20:1.

In one embodiment, the further therapeutic agent is a

chemotherapeutic agent.

30 In another embodiment, the further therapeutic agent is
idarubicin. Preferably, the ratio of the compound of
formula (I) to idarubicin is preferably 1:250 to 250:1,
more preferably 1:50 to 50:1, especially 1:20 to 20:1.



I n one enbodi ment of the present invention, the conpound of fornula (1)
present in the pharnmaceutical conbination of the present invention is
((3-L-Cdovep oantk42s at | east one further therapeutic agent PCI/@osensfrom
cytarabi ne, gentitabine and idarubicin. Preferably, the ratio of J3-L-QddC
to the further therapeutic agent is 1:250 to 250:1, nore preferably 1:50
to 50:1, especially 1:20 to 20:1. 30 In one enbodi nent, the pharnaceuti cal

conbi nation of the present invention is a synergistic conbination_of
t her apeut i c Hyeoits eBRPALBERE, (8EL1eAEE ang sommedd gife Tai@ 09F 076472

PCT/ CA02/ 00426 i t hete Jhar apedtng 1agent sChaggnofeam e¥58tabE NGyith
gencti tabi ne and i1 dardbicin. In one enbodi nent,” the pharnaceuti cal

conbi nat i on @ftambire pr el falvEm i onldarysl¢inoddandcey Hiabl ¢S

Preferably io o L+ C topeytarapi neyd sl 280b8,230:ds nore
pr ef er abl y5 1&2%“%%}' 50: 1‘jPr(e§‘§p§??Lgl,l y 1%20 to 20:1. 10 In oﬁ% enbodi nent,
t he phar maceigimala corb) natticon Wie tHerphesenthemeprtitds | £934 - GRIC and

genti t abi ne. Iy, . rati f.(3-1-0dd ht.abj ne,i
preferably J?]ﬁz%eel{%g%g&]l}é%r etaopr gfsgr'ébl y!“f%ocf)%gfgg:g%?&es%é%? alsrf?/ 1: 20
to 20: 1. 15 30: bheemrbothhEnt ] : 2hetpha® naceuti cal conbination of the
present invention is (3-L-0ddC and idarubicin. Preferably, the ratio of

(3-L-0CddC to idarubicin is 20 preferably 1:250 to 250:1, nore preferably
1:50 to 50:In espedieat | eobdlinemt20: the individual components of

such combinations as defined above may be administered
either sequentially or simultaneously in separate or

combined pharmaceutical formulations.

15 The combinations referred to above may conveniently be
presented for wuse in the form of a pharmaceutical
formulation and thus pharmaceutical formulations
compriging a combination as defined above together with
a pharmaceutically acceptable carrier therefor comprise

20 a further aspect of the invention.

In one embodiment of the present invention, the
compound of formula (I) present in the pharmaceutical
combination of the present invention is (B-L-0ddC) and
25 at least one further therapeutic agent is chosen from
cytarabine, gemcitabine and idarubicin. Preferably, the
ratio of P-L-0ddC to the further therapeutic agent is
1:250 to 250:1, more preferably 1:50 to 50:1,
especially 1:20 to 20:1.
30
In one embodiment, the pharmaceutical combination of

the present invention is a synergistic combination of

therapeutic agents comprising B-L-0ddC and at least one

10



I n anot her enbodi nent, the present invention provides a conbination for
treating cancer selected fromthe group 25 conprising |lung cancer,
prost at e wanesre47bl adder cancer, col orectal cancer, pancr@aTicaocancer ,
gastric cancer, breast cancer, ovarian cancer, soft tissue sarcons,

ost eosar coma, hepatocel lular carcinoma, |eukem a and |ynphomas in
patients. Preiefiadty, thBeagluttbt heigdrdter apiesdds agedin i Scwtdresbiden
doxorubicin. Also, the ratio_of the conpound of fornmula (1) to the 11 WO
02/ 076472 PEIFAFARS AN (rEFHPIFE apeuti c agent is preferably 1:250 to
250:1, nore preferably 1:50 to 50:1, especially 1:20 to 20:1. |In another
enbodi nent, the present invention provides a 5 conbination for treating
cancer sel eckizd OFEoneRRRAEFBTE . Cdifr PERATACENG 1€8dceFOMBLBEEAPR incer,

bl adder canger, Vé:?é&éz%t akn%%ﬂ%‘:?%{l pﬂg“ga_hi_ﬁda@m%fndg i LapLancer,
(0] SO

breast cancer, rran cancer, trssu sarconm, OSteosarconm,

hepat ocel | ul @fe £a¥LhPMRL L 1RNd R ily MplFomBsT.LoaRat | €8t SeyPseieiabl yis t he
further therapeutic agent is other than doxorubicin. Also, the ratio of
t he conmpoundl 05 or @l a 239:1 o t Mereur theeferfletdpedtix0 agépt 30 preferably

1: 250 to 250Q: Jor pr efgrabl yg1; 50 to 50:1, especially 1:20 to 20:1. 15
In one enbod?%%%t,:ﬁﬁ@ present ?nvention provides a conbination as defined

above for treating nyel ogenous | eukem a, wherein the further therapeutic

agent is referahly : n q9§%r i_Cl ; ratio: .
conpound ég ﬁ%rﬁ%?h ?ﬁ%gﬁgm%ﬂg'furt e?ﬁ?%g@5%236%%3 ag%hglﬁét%?gfégably
1:250 to 250tHe mp¥esqrtef efmbdytidn 50id 0o ph-bddspemdl | yerde 2 n0: 1.

Preferably, the ratio of p-L-0ddC to gemcitabine is
preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.

15

In one embodiment, the pharmaceutical combination of
the present invention is p-L-0ddC and idarubicin.

Preferably, the ratio of p-L-0ddC to idarubicin is
20 preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.

In another embodiment, the present invention provides a
combination for treating cancer selected from the group
25 comprising lung cancer, prostate cancer, bladder
cancer, colorectal cancer, pancreatic cancer, gastric
cancer, breast cancer, ovarian cancer, soft tissue
sarcoma, osteosarcoma, hepatocellular carcinoma,
leukemia and lymphomas in patients. Preferably, the
30 further therapeutic agent is other than doxorubicin.

Also, the ratio of the compound of formula (I) to the

11



I n anot her enbodi nent, the present invention provides a 25 conbination as
defi ned above for treating acute nyelogenous |eukema, , wherein the
further twertapai4ric agent is preferably other than doxor moiraiav2andst he
ratio of the compound of fornmula (I) to the further therapeutic -agent is
preferably 1:250 to 250:1, nore 30 preferably 1:50 to 50:1, especially

1: 20 to 20: Ifutthe@not herapshoit negentt he prefeatblyvantison s avsaes, a

conbi nation as defined above f treating chronjc .12 02/ 076472

BT/ CAO2 004357 T EUEROLK ket ac her EPFETHELTL LY Ehef Aivbart i ¢
agent is preferably other than doxorubicin and the ratio of the conpound
of fornmula (1) to the further therapeutic agent, i s preferabl f%:ZSO to
250: 1, nore 15 PRFBPELPYCRIEHRE. 560, PESSE taﬂ?V?P?ﬂ?W(Pﬁﬂ%&.eqﬁaanother
enbodi ments dhRoPELSEHE FO¥ERLEaRiREO¥hAES ra seQ@iRicdali-h ashdlefiogs above
for treating refractory / relapsed | eukem a, wherein the further

t her apeut i ¢ AYMREEPENGs Piéer aBRYCOT her RUREAT Gk or GBRERK - andPFeeF ati o of
the conpound- &Ry MiA ddo-tha thenfstrt hedandheraneuthacagentgd sepief erably
1: 250 to 250:1, nore preferably 1:50 to 50:1, especially 1:20 to 20:1. 15
I n anot her eMaRRRENtDTERHBE pre&d2IRT i nVRYRTHH: prefieRS a S@bhbi hatFen as
defined abovg, fOrmi I eabiNgo PARCERAL | CheGANGELT 1 hTa ANAL NS | ASRECT . ahde
present invention provides a 20 nethod of treating a patient having cancer
conpri si ng0 Ednphdsaeri ngit o Bl Epati entPreidierlabeut i cdiey BiFEReTve

amount  of a1ﬁ%§ﬂ%&@9t9£ g@éﬂylﬁs(biheg tBaf) Boxorubicin. Also, the

ratio of the compound of formula (I) to the further

therapeutic agent is preferably 1:250 to 250:1, more
preferably 1:50 to 50:1, especially 1:20 to 20:1.
15
In one embodiment, the present invention provides a
combination as defined above for treating myelogenous
leukemia, wherein the further therapeutic agent is
preferably other than doxorubicin and the ratio of the
20 compound of formula (I) to the further therapeutic
agent ig preferably 1:250 to 250:1, more preferably
1:50 to 50:1, especially 1:20 to 20:1.

In another embodiment, the present invention provides a
25 combination as defined above for treating acute

myelogenous leukemia, , wherein the further therapeutic

agent 1is preferably other than doxorubicin and the

ratio of the compound of formula (I) to the further

therapeutic agent is preferably 1:250 to 250:1, more
30 preferably 1:50 to 50:1, especially 1:20 to 20:1.

In another embodiment, the present invention provides a

combination as defined above for treating chronic

12



O (lI) 25 or a pharmaceutically acceptable salt thereof, wherein Bis
cytosine or 5-fluorocytosine and Ris selected fromthe group conpri sing
H, nonophwepbatay2z 13 WO 02/ 076472 PCT/ CA02/ 00426 di phosplatGa02/00426

tri phosphate, carbonyl substituted with a Cl1_6 alkyl, C2_6 alkenyl, C2_6
al kynyl, C6.10 aryl and 0 11 -P-ORc ORc wherein each Rc is

i ndependent Iny slelpaiad f lemkishta,5 oty one sfngthbrCJt_lﬁez&lpadtlcCZ 6

al kenyl, C2_6 al kynyl and 0X rotecting grou and_at t one
further theFaeﬁ?étFtl clsag&’ﬁefaéﬁ?é’g'ﬁ( %/’5% Eﬁ?ﬁleo ‘i’ﬁ%glé}ﬁh?bﬁuea%ﬁ
chenot her aperdt 1o agentthe 1@ dnpomet hef EmﬂmMEBnKItfﬁHEthé mmmun&ﬁ a

nmet hod of treating a patl ent havi n cancer selected fromthe roup
conpri si ng |WHRFREHE FE&Sat %SCQ%@%F“% Jddei258arker 2286t or ‘%%ﬁ’

cancer, paflcgsﬁ@ééﬁamﬁ@mo gastsd €1 el 1preast €ang@r1. ovarian
cancer, soft tissue 'sarcomm, osteosarcomm, hepatocellul ar carcinons,
| eukem a and | ynphomas in patients. The ratio of the conpound of fornula

(1) to the futhesrtber apsulii fendgebhel %r@"s@h@r%m%rkl%'ip $3%&el, 5 Nor e
preferably 20 1:50 to 50:1, especially 1:20 to 20:1. In another

enbodi ment, IHEP AR 0Pl TATREL FRP VST fcﬂ?e‘é%—”?ﬁﬁl&gpéﬁféfrﬂc’tﬁé”\)f ng a
cancer sel e%@ﬂaﬁéé’dﬂ t{€ukemia, wherein the further therapeutic

10 agent is preferably other than doxorubicin and the
ratio of the compound of formula (I) to the further
therapeutic agent is‘preferably 1:250 to 250:1, more
preferably 1:50 to 50:1, especially 1:20 to 20:1.

15 In another embodiment, the present invention provides a
combination as defined above for treating pancreatic

cancer.

In another aspect, the present invention provides a
20 method of treating a patient having cancer comprising
administering to said patient a therapeutically

effective amount of a compound of formula (I):

0_78
O

(I)
25
or a pharmaceutically acceptable salt thereof,
wherein B is c¢ytosine or 5-fluorocytosine and R 1is

selected from the group comprising H, monophosphate,

13



25 group conprising lung cancer, prostate cancer, bladder cancer,

col orectal cancer, pancreatic cancer, gastric cancer, breast cancer,
ovari an cap@en7643nft tissue sarconm, osteosarcom, hepat @celdask/ao426
carcinoma, and |ynphomas in patients. 30 14 WO 02/ 076472 PCT/ CA02/ 00426

I n anot her enbodi nent, the present invention provides a nethod for

treati ng nyelogesoisateukeniphbyphadsi niciydmd teoubdielpateénwiah a
therapeutically effective unt_ of .a c ou of formula (1), and at 5

| east one fLﬁ%ﬁE?lK%%Téﬁéﬂﬁggg t %%bsgﬁg%? a %Hbfﬁ@%i&ﬁkﬁnalogue

and/ or a chenot herapeytic agent. Preferably, the further therapeutic agent
is other than doxorypicin and the ratio of the conpound of formula (I) to
the further therapeut?-c-@Bent is preferably 10 1:250 to 250:1, nore

preferably 1:50 to 50: 1, especially 1:20 to 20:1. In another enbodi nent,
the present inventi o®Reovides a method for treating acute myel ogenous

| eukem a by 15 adm nisteri 0 the patien t herapeutically effective
anount of a conp ?ﬁnf?ﬁéﬁhéf(%ﬁ %éﬁ%%ﬁn&?ikﬁﬁ B e#&ﬁ$h£¥&Ph%?%peutic
agent chosengF&@m eompiticd £asie @ngl OUEl AN/ pradkehehpt bat aptkyhgl agent .
Preferably, the further therapeutjic agent is other than 20 doxorubicin and
the ratio of®RPe? cCOAPRIFA BT MAA J¥PYPtio the further therapeutic agent
is preferably 1:250 to 250:1, nore preferably 1:50 to 50:1, especially

1: 20 to 20:1. 25 In_another enbodinment, the present inventionIPrgvides a
met hod for t#8@t PhglEREENIAM S/ BtHgasHuENFERRBIF AChggent chosen’ from

a nucleoside analogue Aand/or a chemotherapeutic agent.
10
In another embodiment, there is provided a wmethod of
treating a patient having a cancer selected from the
group comprising lung cancer, prostate cancer, bladder
cancer, colorectal cancer, pancreatic cancer, gastric
15 cancer, breast cancer, ovarian cancer, soft tissue
sarcoma, osteosarcoma, hepatocellular carcinoma,
leukemia and lymphomas in patients. The ratio of the
compound of formula (I) to the further therapeutic
agent 1is preferably 1:250 to 250:1, more preferably
20 1:50 to 50:1, especially 1:20 to 20:1.

In another embodiment, there is provided a method of
treating a patient having a cancer selected from the

25 group comprising lung cancer, prostate cancer, bladder
cancer, colorectal cancer, pancreatic cancer, gastric
cancer, breast cancer, ovarian cancer, soft tissue
sarcoma, osteosarcoma, hepatocellular carcinoma, and
lymphomas in patients.

30

14



adm nistering to the patient a therapeutically effective anount of a
conpound of fornmula (1) and at | east one further therapeutic agent chosen
froma 30wowelaast de anal ogue and/ or a chenot herapeuti c agemtCAoPoveRer abl vy,
the further therapeutic agent is other than doxorubicin and the ratio of

t he conpound of fornula (I) to the further therapeutic agent is preferably
15 WO 02/ 07&417?arR£HIvie§i°~0é’rﬁ1@&4ﬁﬁentl 26Ret prasent, immeatpoef erraiyel 50 to
50:1, especi all’t%jsl 2(%gto 20: 1. In anot her _enbodi nen resent

,-th
i nvention pr&f et HOEFOMS r eaf Vg OGS rry%‘f“dgg'ﬁbﬁs | d¥keni a in

bl astic phasginbynastd Mirsd er iteg t@;rtehe patdientt a athertaimmgielahlqale]f}fectl ve
anmount of a conpound of fornmula (1) and at, | east. one fun{)her t eut| C

agent chos&fFFUMYE nBEPEBE| @& a?'naICSSEP@UéWd/ LoFFY¢Renbt he PR eLﬁ

agent. Preferably, dde fundeyr therapeuldic a%jénﬂ S dHdmin t fwbrﬁiowr ubi cin
and the ratio of the conpound of faorrmula (1) to the further therapeutlc
agent is prérEr@nside 250alegps: andipre 2préterAbisraPSattes SEant -

especial ly B.20:-d:0,120; 1.t o f@r@@&fh@ﬁeﬁﬁ?@dtﬂ@“bgebhe1%“%%H§r|HH@mt|On
provides a nethod for treating refractor% /rel apsed | eukem a by
a

adni ni st er i riPAT N ITat PBAL télet hephpeutifcabhy C@W%d%ﬂ@/eoﬁntﬁﬂﬁm‘b]fa
corpound of fqr Mt'da thl ardrghe20 £ﬁé§&peaeléur5§§ﬁtthféa%gf&rm

chosen from a nucl eosi de anal ogue and/or a chen®dt herapeutic agent.
Pref erabl Y0 485G ur ther %‘%ﬂa’peutﬂpé”eagemﬁf%r@bhﬁr fH&P  déor ubi ¢k n and

the ratio Ofeéﬁkec &WLTQZCPftCI gy a (1) to the further therapeutic agent

is preferably

In another embodiment; the present invention provides a
method for treating acute myelogenous leukemia by

15 administering to the patient a therapeutically
effective amount of a compound of formula (I) and at
least one further therapeutic agent chosen from a
nucleoside analogue and/or a chemotherapeutic agent.
Preferably, the further therapeutic agent is other than

20 doxorubicin and the ratio of the compound of formula
(I) to the further therapeutic agent is preferably
1:250 to 250:1, more preferably 1:50 to 50:1,
especially 1:20 to 20:1.

25 In another embodiment, the present invention provides a
method for treating chronic myelogenous leukemia by
administering to Ehe patient a therapeutically
effective amount of a compound of formula (I) and at
least one further therapeutic agent chosen from a

30 nucleoside analogue and/or a chemotherapeutic agent
Preferably, the further therapeutic agent is other than
doxorubicin and the ratio of the compound of formula

(I) to the further therapeutic agent is preferably

15



25 1: 250 to 250:1, nore preferably 1:50 to 50:1, especially 1:20 to 20: 1.

I n anot her enbodi nent, the present invention provides a nethod for
treati ng wopani@mt who has refractory / 30 rel apsed | eukediracsndoazhi ch has
been previously treated with cytarabine by adm nistering to the patient a
therapeutically effective amount of a conpound of fornula (1) and at | east
one further 1hwes@peuwd ¢ agent, 1GuoMa 02H0EE64¥2bPET/ QAORZY 00426 shosen from
a nucl eosi de anal ogue and/or a chenot herapeutic agent. Preferably, the
further the?SRREAFE AgentOi 5 0t Ret- than doxorubicin and the ratio of the
conpound of forrmula (I) to the further 5 therapeutic agent is preferably

1: 250 to 250:1, nore preferably 1:50 to 50:1, especially 1:20 to 20:1. In
anot her enboli nERethereepPeddRENtny ERE BFSFERY de¥y et 4RIt HEPY e r@ating a

patient who has,s&f ragt ordrdatr iy f%h%%%@@ | gykenbanand Whkghehas bee

n
previously treated with cytarabine_and is resistant to cytarabi ne by
admi ni steri Mglag-ihe phepent by t RYEPERGSEINY  BPf eClicve RAHOWART of2a

compound of fiormila,€1dapid akrrbeashe ONgmbUREheL ey apayhd b agent s chosen
froma 15 nucl eosi de anal ogue and/ or a chenot herapeutic agent. Preferably,

the further fdemabeutie agentat sleasier oppahurgdrar Ubisarabdla rIdeati o of

t he conpoun rmu () yot th LC a .S preferably
1:250 to 250:1€§Sénrgre E?‘e’ erabl y 1&%%1%%5 él =haRe Eil'gci al y/f:rgo {5 20:1.

| n anot herl0 eribereth Hieetrapehel pr esgenti.nvent iRrefaxpbldes atheet hbdrtloer
treating a %‘ﬁé-xe%]éewx\(?fc hag, &:6f r 3Gt obyndy "8laPsed.l s q, aghgawhigh has
been previously eated
ratio of the compound of formula (I) to the further
therapeutic agent is preferably 1:250 to 250:1, more
preferably 1:50 to 50:1, especially 1:20 to 20:1.
15
In another embodiment, the present invention provides a
method for treating refractory /relapsed 1leukemia by
administering to the patient a therapeutically
effective amount of a compound of formula (I) and at
20 least one further therapeutic agent chosen Zfrom a
nucleogide analogue and/or a chemotherapeutic agent.
Preferably, the further therapeutic agent is other than
doxorubicin and the ratio of the compound of formula
(I) to the further therapeutic agent is preferably
25 1:250 to 250:1, more preferably 1:50 to 50:1,

egpecially 1:20 to 20:1.

In another embodiment, the present invention provides a
method for treating a patient who has refractory /
30 relapsed leukemia and which has been previously treated
with cytarabine by administering to the patient a
therapeutically effective amount of a compound of

formula (I) and at least one further therapeutic agent

16



25 with cytarabine by admnistering to the patient (3-L- OddC and

cytarabine, wherein the ratio of (3-L-CddC to cytarabine is preferably

1: 250 to wbM2@764mpre preferably 1:50 to 50:1, especial |l yPCTARORO0L26: 1. 30

I n anot her enbodi nent, the present invention provides a nethod for

treating a patient with leukema by admnistering to the patient (3-L-QddC

and at | eastcideenfurthen ther ap&md:l:e@@ﬂm chasehofuem cydrat/ati ne,a 17 WO

02/ 076472 PCT/ CA02/ 00426 genti t abi ne and ubi rei n th rati o of
rﬁ qa%%rb e'rawfgg1

(3-L- OddC tPEHREFTIHCther ZFENS ¢ age % 250: 1,

nore preferabhyrdpSO-1® 2Qcht espestBely thiadt0 BoxdPubidin naﬁdOtﬂilleeE
enbodi nent, the present i nventi on Prow des a_ nmethod forEH ea% _a patl ent

Wi th Ieukem@tb’yo Ldni Hiret EOTRG tRE g8 a(SyndiQyi Trati on
of (3-L- ngcil@@ﬁa]?éu&f@stag%&% fust hareidienapgeut i gsagerd 250 :ghosasrd rom

cytarabine, gentitabine and idarubicin. In another_ embodinent, the present
i nventi on prxeEeBRLY et HOdEP 070 t + ealFRGCHEPRY | Bt O Wi h2P elikeni a by

adm nistering to the patient (3-L-0ddC and cytarabine, 15 wherein the ratio
of f3-L-OddC to cytarabine is preferably 1:250 to 250: 1, nore preferably
1:50 to 50:1n aspekenl epbedpuens, 20he. DL¢ st HeWeaHiiedl iereYidem Present

i nvention provigdes afogot@%gka?ﬁgf O \pEELLAS et beal YeERakeukom A by

adm nistering to the patient entitabine, wherein"the ratio
of J3-L-OdéiCGebapeadi tabkemiasangr @?f!elcélblhyaslbm WW@Slm*F%e@‘F@ﬁer ably

1:50 to 50 %1t§5p8§{§4éﬂi&ezoaﬂ8 298 ‘resistant to cytarabine by

administering to the patient a therapeutically
effective amount of a compound of formula (I) and at
least one further therapeutic agent chosen from a
15 nucleoside analogue and/or a chemotherapeutic agent.
Preferably, the further therapeutic agent is other than
doxorubicin and the ratio of the compound of formula
(I) to the further therapeutic agent is preferably
1:250 to 250:1, more preferably 1:50 to 50:1,
20 especially 1:20 to 20:1.

In another embodiment, the present invention provides a
method for treating a patient who has refractory /

relapsed leukemia and which has been previously treated
25 with cytarabine by administering to the patient fp-L-
0ddC and cytarabine, wherein the ratio of B-L-0ddC to

cytarabine is preferably 1:250 to 250:1, more
preferably 1:50 to 50:1, especially 1:20 to 20:1.

30 In another embodiment, the present invention provides a

method for treating a patient with leukemia by
administering to the patient B-L-0ddC and at least one

further therapeutic agent chosen from cytarabine,

17



25 I'n anot her enbodi nent, the present invention provides a nethod for
treating a patient wwth |leukemia by admnistering to the patient (3-L-CGddC
and i dar WwpoRq76472¢herein the ratio of P-L-QOddC to idarubi ®Ch/dA9280126
preferably 1:250 to 250:1, nore preferably 1:50 to 50:1, especially 1:20
to 20:1. 18 WD 02/ 076472 PCT/ CA0O2/ 00426 |In another enbodi ment, the present

invention prowdes.igindebiad foi-dggati NOyaepathentnaM the £aNcer Hyr-
adm nistering to the patient (3-L-0ddC and at | east one further
t her apeut i ¢ Gt tchosér f fenthyr ardisrene®: igenmeidealli nes aneire tzirabl i n,

wherein the yatio of. (3-L:,0ddC he erapeuyti c.age i
preferably fla%(g tg‘OZSO:b’T,) 'Cynbretm%rlfa er%g%gggég%pt 0635%61, tgspg:? 3?1 y 1:20
to 20:1. 10 dspamdthby enmdodioed;1the present invention provides a mnethod
for treatipg a patient with cancer, in particular a cancer selected from
the group Tonprising |lung cancer, prostate cancer, bl adder cancer,

col orect al chncanotpanceahbditmenncekthegastesientcancentith lpmwasideanter,
ovari an cancer,, soft _ti ssue sar.comm, _ 0Steasar.coma hepato el l.ul ar
carcinomn, |'Seia &RE | ons, By éjcfﬁ:ﬁ%r%tt er Vh™t o LEHESEAF ert?
(3-L-ddC  aadinahide@singneof whshesat eitapautdytcaganit iehasenb it on
cytarabi ne, gentitabine and idarubicin, wherein the 20 ratio of QL-GddC to
the further ®hePapbetffie agentt slegitef @rabifjirthego therapeut iqmgent

pref er abl ¥, 1:,50.4.0 = 50n Ty £3pai 8l | Vod: 20 191 20 1o 2Bsd n.anoter

enbodi nent, the present 1‘hvention pr S or freating a patient
W th cancer, other than

In another embodiment, the present invention provides a

method for treating a patient with leukemia by
administering to the patient pB-L-0ddC and cytarabine,

15 wherein the ratio of p-L-0ddC to cytarabine 1is
preferably 1:250 to 250:1, more preferably 1:50 to
50:1, egpecially 1:20 to 20:1.

In another embodiment, the present invention provides a

20 method for treating a patient with leukemia by
administering to the patient B-L-0ddC and gemcitabine,

wherein the ratio of p-L-0ddC to gemcitabine 1is
preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.

25
In another embodiment, the present invention provides a
method for treating a patient with leukemia by

administering to the patient p-L-0ddC and idarubicin,

wherein the ratio of p-L-0ddC to idarubicin is
30 preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.

18



| eukem a, by adm nistering to the patient (3-L-0OddC and at |east one
further therapeutic agent chosen from cytarabine, gentitabine and

i darubi ciwpoaozadei n the 30 ratio of (3-L-OddC to the furt iremr/cAvenapeut i c
agent is preferably 1:250 to 250:1, nore preferably 1:50 to 50:1,
especially 1:20 to 20:1. 19 WO 02/076472 PCT/ CA02/ 00426 | n anot her

enbodi ment, theapsEsent einByaninean, proei gessantnatRechtfion tpeatides a pati ent

wi th cancer, i artijcular a cancer selected fromthe group conprising 5
| ung cancer,m%ab%‘fat éod’anc&r,eal’ill%deracar&a@rl,entcol 8t al Cé‘gﬁ‘(?ér, by

pancreatic canger; o9asifd CrEaneer, aﬁregﬁﬁtﬁ_%_w@_ QMar i-an cangery soft

ti ssue sarcomm, o0steosarconm, hepatoc ar carcinoma, and |ynphomas, by

admi ni st eri nfutichéthe patirepeutdcl- Gimdtandclesérastfrb® oneyfarahere,

t herapeuti c agent chosen from cytar abj ne, enti tahi ne and i dgr iIgi n,
nt=1s"

wherei n t hé 9eR¢H-PLIES- endmb@lflbb%%éwuw?%gﬁlflh ebEFeCa

preferably 332580 dp 28Q: lryppherPrefaraplut ik 584e@t50id, pespecdwldy 1:20
to 20:1. 15 In another enbodi nent, the present invention provides a mnethod
for treatingta2pati &m webA:tancetony BEARTAraPEYi ngl 13° t héopatdent: a

synergistic g é%@ﬂr%onl:gé 3-4p&ddC and at |east one further therapeutic
agent 20 chosen from cytarabi ne, gentitabine and idarubicin. In another

enbodi ment, the present invention provides a nethod for treating

pancreati ¢,canc dolphgt eELRT i h i i q&gé;;icféag |y
effecti vqurr%nf%%wgﬁz cg%glﬁ&r’\lg’o%: %OF%\%F%%E:I )e"L@{:negjalt east lone further
t her apeut i ¢ mgeimdd chdsen f roeeaingcl eosigetamsatogueith cancer, in

particular a cancer selected from the group comprising
lung cancer, prostate cancer, bladder cancer,
colorectal cancer, pancreatic cancer, gastric cancer,

15 breast cancer, ovarian cancer, soft tissue sarcoma,
osteosgarcoma, hepatocellular carcinoma, leukemia and
lymphomas, by administering to the patient f-L-0ddC
and at least one further therapeutic agent chosen from
cytarabine, gemcitabine and idarubicin, wherein the

20 ratio of PB-L-0ddC to the further therapeutic agent is
preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.

25 In another embodiment, the present invention provides a
method for treating a patient with cancer, other than
leukemia, by administering to the patient B-L-0ddC and
at least one further therapeutic agent chosen from
cytarabine, gemcitabine and idarubicin, wherein the

30 ratio of P-L-0ddC to the further therapeutic agent is
preferably 1:250 to 250:1, more preferably 1:50 to
50:1, especially 1:20 to 20:1.
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and/ or a chenot herapeutic agent. |In another enbodi nent, the present

i nvention provides a 30 nethod for treating a patient with pancreatic
cancer bywoadnidairstering to the patient (3-L-0GddC and genPCrainoneo4220 WO
02/ 076472 PCT/ CA02/ 00426 There is also provided pharmaceutically
acceptable salts of the conpounds fornmula (1) present in the

phar maceuti cal conbi nations of the present invention. By the term
pharmaceutically acceptabl e salts of 5 conpounds of general forpula (1) are

meant those IReFRIERCT r BRPPRAPHEE eutfEaPryS58E e pralsme T Fo Ry eh

organi ¢ aci dgegidabases BExpapt e8q0f Sui pablenaci dsitH nckugdechydrogchl oric,
hydr obrom c, sul phuric, nitric, perchloric, fumaric, maleic, phosphoric,
giycollic, IPPTBRETHERT sl COCRE, SRURTIHRT, TroretiRe- BrolpherRT 1S+ adt ari c,

acetic, Ci§ri&mg”9t9§ﬂ§§9lphogkésthé”iCcanﬁ%ﬂ%oiCbﬂBHdH§C1 cancer,
napht hal ene- 2- sul phonj ¢ and enzenesul Ehonl c acids. O her acids such as

oxalic, whitelasecialt kemseryesPPREERAELTt iEII8F acEBPt&BCe, CABCHAY be

useful as interoedi alas.dn ORLRAINING RecsoNPayRds ofsthe i pypathon and
their pharmaceutically acceptable acid addition salts. Salts derived from

appropri at e basessinetnae hbkatiocellduderal cqeckowndi afp, HYRePARSearth
metal (e.g. . magnesium, anmmoni um .and_ NR4+ re i s Cl.4 alkyl salts.
Ref er ences h@"egﬁﬁlflpégjc?alflﬁe a?ﬁﬁc@l‘f‘ttil El(tvw]g_g"c%ﬁ?nﬁpﬁoﬁg: a%%%?]ai ng to
the inventip opné nehudesr commeunss: b& thengenchicded OB d¥)aBibane,

pharmaceutically acceptable salt thereof. Unless otherw se defined, all
t echni cal andemeieapifiécand idarubicin, wherein the ratio of B-L-

0ddC to the further therapeutic agent is preferably
1:250 to 250:1, more preferably 1:50 to 50:1,
especially 1:20 to 20:1.

15
In another embodiment, the present invention provides a
method for treating a patient with cancer Dby

administering to the patient a synergistic combination

of B-L-0ddC and at least one further therapeutic agent

20 chosen from cytarabine, gemcitabine and idarubicin.

In another embodiment, the present invention provides a
method for treating pancreatic cancer by administering
to the patient a therapeutically effective amount of a
25 compound of formula (I) and at least one further
therapeutic agent chosen from a nucleoside analogue

and/or a chemotherapeutic agent.

In another embodiment, the present invention provides a

30 method for treating a patient with pancreatic cancer by

administering to the patient B-L-0ddC and gemcitabine.
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30 ternms used herein have the sane neaning as comonly understood by one
of ordinary skill in the art to which this invention belongs. As used in
this applwoarioor72 the term "l eukem a" represents acute mperageaousé 21 WO
02/ 076472 PCT/ CA02/ 00426 | eukem a or acute nyeloid | eukema (AM.), chronic
nyel ogenous | eukem a or chronic nyeloid | eukema (CWM), chronic

| ynphocyti ¢ Tiestkem ais( Callso agicrrilagdphqhdrinta cdetikeni By ( Ahddepthably cel |

| eukem a ( HCL 5 | adyspl asti ¢ _syndr.omes _(MDS) .or chronic el ogenous
| eukeni a (Cmﬁ%%ﬁﬁ gﬁgbl & CHRPITS sEbE % oﬁ&ﬁhegﬁesﬁg keﬂ%ast ich are
defined by reiphehlegieatal hisioeheniea afd inanupekegntal iteshniaues that
are well known bﬁ those of skill in the art. 10 The term "myel ogenous

£

| eukeni a" r &P¥ esERE botdF Tac UPBATERHEE Eh Gt £Y ny BLG5BRERE 8 eltéertisas PAM,

CML) whi chs ddhwebveas! egent geabrhiie epguiBrrow)(e.fee Whdgnicel tBoser ed
cel I s and negakaryocytes) and includes all subtyges 15 of these | eukem as
B

whi ch are delsHEEDy IrorpHRagrregut 1gqlshncherPRarPaRd JNARATRISYi 2BE

techni ques thata@1e Welds knewn Bysthosenpfmskid! di Lherabhe Theigsrms
"refractory/rel apsed | eukem a" represents 0 previously treated patients

whi ch were eit®brdaohyFeapolive t bySreRreswc wi fhlBheNbrherapettc agents
or _had a re5pODSE, Lo r eLARRY candykien d € ndhe Lerg ppatisat” is

defined as any diseased human. e term™alkyl" represéents an
unsubst it 4@ ebb@Ficsubsepidcayd ithy a WHGFET ., ni t POl BN, SCORPNTECl 6

al kyl', C)Czééaﬁégffg!’ gEg%ég,al%ﬁ@%hc,hyq&§eﬁgne§ﬂﬂ§anic, formic,
benzoic, malonic, naphthalene-2-sulphonic and
benzenegulphonic acids. Other acids such as oxalic,

while not in themselves pharmaceutically acceptable,

15 may be useful as intermediates in obtaining the
compounds of the invention and their pharmaceutically

acceptable acid addition salts.

Salts derived from appropriate Dbases include alkali
20 metal (e.g. sodium) , alkaline earth metal (e.g.

magnesium), ammonium and NRg+ (where R is Cj;.4 alkyl)

salts.

References hereinafter to the pharmaceutical
25 combinations according to the invention includes
compounds of the general formula (1) or a

pharmaceutically acceptable salt thereof.

Unless otherwise defined, all technical and scientific
30 terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which
this invention belongs. As used in this application,

the term "leukemia" represents acute myelogenous
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or COOQ wherein Qis Cl1_6 alkyl; C2_6 alkenyl; C2_6 30 al kynyl) straight
chai n, branched chain or cyclic hydrocarbon noiety (e.g., nethyl, ethyl,
n- propyl ,woigopiopyl , butyl, pentyl, hexyl, fluorohexyl, Pcycisopoonyl!,
cycl obutyl, cyclopentyl, or cyclohexyl). 22 WO 02/076472 PCT/ CA02/ 00426
The termal kyl is also nmeant to include alkyls in which one or nore

hydrogen at of@peni£Plcedabyran hgkosen, 1eukerieef erably, therdalogen is
fluoro (e.g., CF3- or CF3CH2 -) 5 The ternms "al kenyl " and ' ?IKéPyI
vi nyl ,

represent arEd kANt HFHEPIEL AL OFe§5FOBRE THEACICat koD
1- propenyl, éﬂfdﬂlc119%@@%59%%Q5”Yéuk8m?§tQQihﬂ 2- sbutenyl ymghbyyyd

1-propynyl, or 2-propynyl). 10 The term"ary|" represents an aronmatic

radi cal (e. gleukgshieny| addInapht hyBLTYThe €8+ " hyHeBk§MpRot ectiFy gr oup”
is well kng)gﬁ(%—]lrb'rdg%%tﬁcefé eég{lefro%gandmsqh%&%uon%& é%@é&%lﬁ@ groups

may be foun ective Goups In ani c ynt hesi s, (John

Wley & Sonslelll%fll)a EMHDBR) ofin Mldeddy mrot eetl ngu@fta@es; iafcl HeRSdut are
not Ilnlted e%yl-zwﬂﬁéﬁethgkeestg_flﬂggelogbpxyqﬁég%ﬁoﬁgéfga12o and
ony y e fIT

|sopropyloxyca oxynet ester. In one enbodinment st conpound
of formul a (Ih:)su@chemﬁrri:arﬂ stanéd innuhel gaitdaht techkniwses bethwlen about 1

ng/ n2 and a Ag%ﬂmb% gqgﬁd ﬁpf%ageqh&g nt 25 when cytarabine is

adnlnlstered o t'he pati ween about 0.1 gm n2 and about 6
gm n2. | nianot her enbodlnent the first conpound of formula

The term "myelogenous leukemia" represent both acute
and chronic wmyelogenous leukemias (AML, CML) which
involve elements of the bone marrow (e.g. white cells,
red cells and megakaryocytes) and includes all subtypes
15 of these leukemias which are defined by morphological,
histochemical and immunological technigques that are

well known by those of skill in the art.

The terms “refractory/relapsed leukemia” represents
20 previougly treated patients which were either non
responsive to treatment with chemotherapeutic agents or

had a response to treatment and then relapsed.

The term "patient" is defined as any diseased human.
25
The term “alkyl” represents an unsubstituted or
substituted (by a halogen, nitro, CONHz, COOH, 0-Ci.¢
alkyl, O0-Cz¢ alkenyl, 0-Cy¢ alkynyl, hydroxyl, amino,
or CO0Q, wherein Q is Ci.s alkyl; Cis alkenyl; Cis
30 alkynyl) straight chain, branched chain or cyclic
hydrocarbon moiety (e.g., methyl, ethyl, n-propyl,
isopropyl, butyl, | pentyl, hexyl, fluorohexyl,
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl).
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(I') is admnistered to the patient at a dose between 30 about 1 ng/n2 and
about 8 ny/nR2; the second therapeutic agent when gentitabine is

adm ni st ewed2m4rhe patient at a dose between about 0.1 @ecfrrdAocane2about 6
gm n2. 23 WD 02/ 076472 PCT/ CA02/ 00426 |In another enbodi nent, the first
conpound of forrmula (1) is admnistered to the patient at a dose between
about 1 ng/ mehantdeahodl k81l ngsnBlsbhacsecond tiheraprutdlkylageini whedh
idarubicin is adninistergg %P t he g tient, at 5 a.%gsg bet eqaabout 1
my/ n2 and abdit 96 JUR. BYFUHR heFOBRindd memk129%: LPtudE i ReHa#Fhi st er ed
at  6ng/ N2 aNeFe 3QrEfRELeI yhercidaynanogans ik t 8190ahd (eCyt.gr adFne o8
adm ni stered_at _lgmn2 over 2 hours daily 10 on days 1 to 5. In another
enbodi nent, $%:9H20ldC i s administered a 5ng/ 2 over 30 minutes per day on
days 1 to 5 and idarubicin is admnistered at 12gm n2 over 2 hours daily
on days 1 15 to 3. It will be appreciated that the amount of

phar maceut i cBrE c&eEmat | BREEBEH! digdy t H2tkEW AV erteRiESsqure @By L use in

treatment widbnvaly; AQt aonh ¥a¥t t Bn20 ke tRaklteul Ao und, seigeted but
also with the route of adm nistration, the nature of the ctondition for

whi ch treat ferPreBeRBYui r &éd 1aRd t he-egehgheroremdl 1 i of -&Utem& pat i #nt and
will be ulti at I sScr.etd t t hysician. In
et &by ¢ eﬁgﬁ%& S d{(%déﬁ%m’nﬂ, be atbenganyl pt

general 25 however, a s be in a range of from about 0.1
to about 760 ng/ kg of body wei ght per day, preferable in the range of 0.5

to 500 ng/k y tw fe ' h a ; ny/ day. 30
The desiredggggetﬁ%3§c5ﬁ5%ﬁie%??%ggéﬂg%eggﬁtgggF%Eé& e (595,,
phenyl and naphthyl) .

The term "hydroxy protecting group" is well known in
15 the field of organic chemistry. Such protecting groups

may be found in T. Greene, Protective Groups In Organic

Synthesis, (John Wiley & Sons, 1981). Example of

hydroxy protecting groups include but are not limited

to acetyl-2-thiocethyl ester, pivaloyloxymethyl ester
20 and isopropyloxycarbonyloxymethyl ester.

In one embodiment, the first compound of formula (I) is
administered to the patient at a dose between about 1
mg/m2 and about 8 mg/mz; the second therapeutic agent
25 when cytarabine is administered to the patient at a

dose between about 0.1 gm/m? and about 6 gm/m®.

In another embodiment, the first compound of formula
(I) is administered to the patient at a dose between
30 about 1 mg/m?® and about 8 mg/m?; the second therapeutic
agent when gemcitabine is administered to the patient

at a dose between about 0.1 gm/m* and about 6 gm/m’.
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singl e dose or as divided dose adm nistered at appropriate intervals, for
exanple as two, three, four or nore doses per day. 24 WD 02/ 076472

PCT/ CA02/W04H20764The phar maceuti cal conbi nati on accordi ng POTida®2p04e6ent
invention is conveniently admnistered in unit dosage form 5 ldeally the
active ingredient should be adm nistered to achieve peak plasna

concentratiofs ahotherackhM8dimeAPPURhOS £ oM aliiound 0 &R rmd PN
preferably about 2 to 50 AM nost preferably about 3 to about 30 10 AM

This may be &bhi éfeddmigrisheigl etobfhenePat hePavdiond ORSEctigeia 0. 1

to 5% sol utigmef ihgy/Actiyug ifgedienty /W0t ilenaldeediy sehéheiiOral ly
adm ni stered as a bolUs containing about 1 to about 500 ng of the active
i ngredi ent. T aphenpidsgubégéns ifapdnsnaetRERRt diohdd Pt 1&GHt i #uous

infusion tg provide about, 90lctp @bt 50 YD/ NPWmQR by interm ttent

i nfusi ons contai ning about 0.4 to about 15 ng/kg of the active ingredient.
20 The conbinations referred to above may conveniently be presented for

use in the form of har maceutical for ,on, and_t hus. phar maceut i cal
for nul at i onsInco‘?r‘H)‘?‘%%%ﬁg %r?ﬂ&%?lfrbrflﬁ%fi oné)‘algy(%f%%ef net® abBVE L HEETHE? With a
phar maceut i cahd ymaCceepi-abbe Gainutess t perefddy Copr uags 26 ad upt herd aspect
of the invention. The individual conpgnents of such conbination %Jrnfy be

adni ni st er ecC¥FAFRPLIRR qHEN PPN SERTERNEIt AFEYTS| PVieR % it ¥onbi ned
phar maceutp cgh Jopaud atboss. 30

In another embodiment, PB-L-0ddC is administered a 5mg/m?
over 30 minutes per day on days 1 to 5 and idarubicin
is administered at 12gm/m® over 2 hours daily on days 1

15 to 3.

Tt will be appreciated that the amount of
pharmaceutical combination according to the invention
required for use in treatment will vary not only with
20 the particular compound selected but also with the
route of administration, the nature of the condition
for which treatment is required and the age and
condition of the patient and will be ultimately at the
discretion of the attendant physician. In general
25 however, a suitable dose will be in a range of from
about 0.1 to about 750 mg/kg of body weight per day,
preferable in the range of 0.5 to 500 mg/kg/day, most
preferably in the range of 1 to 300 mg/kg/day.

30 The desired dose may conveniently be presented in a
single dose or as divided dose administered at
appropriate intervals, for example as two, three, four

or more doses per day.
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When the conpound (1) or a pharmaceutically acceptable salts thereof is
used in conbination with a second therapeutic agent the dose of each
conmpound way2e4725 WO 02/ 076472 PCT/ CA02/ 00426 either tRETEaNUR/0G260r
differ fromthat when the conpound is used al one. Appropriate doses wll
be readily appreciated by those skilled in the art. 5 For advantageous
effects of the conbination of the conpounds of fornmula (1) and the
additional therapeutic agents, they nmay be adm ni stered qgver a wide ratio.
In one enmboBifeRbarppeciat Fal oFoﬁlﬁénéBPrﬁﬁuﬁ8§o6filf18r me 8% 1572 Rhe

addi tional therapeuth CiagedtSvdik dhe1Prasanthit@e-aveth onris b&é&\@gﬁ@ 1: 250
to 250:1. Preferably, the additional  therapeutic agent is other an
doxor ubi ci n. £o¥R. one enbodi ment, the ratio of the conpounds of fornula (1)
to the additional therapeutic agents in the 15 present invention is between
1:50 to 50:1. Preferably, the additional therapeutic agent is other than
doxor ubi ci n. I¢ealhy obke enbbdivaeAngrerdenkt ishogldt lre colpguhRizedd $ornul a
(I') to the al ra age nvent i S n 1:20
to 20:1. Pra‘(quera 3 %QE |Hngana %éeernlé%fe%%n%geﬁ? |gﬂ%)ét he%@&}{:@@

doxor ubi ci n. compoandurqﬂwenfr@nbodbqeht 1or® mabouse 7hp¥h abpuefdrably 25

b 1:15 of I
Furt her enbothatnt 2 6he ey Hoe DFF o Shoac 11 T5 Sbont 1. Wcomguﬁds

of the |nvemMLonI‘hesonmatyher}aepeulalcd:llaagedt, Ifora fexéhete, enthiodi nelme, one

may use from about 1: Q f_3 0 unds nvent second

t herapeutic %@gﬁ?veﬁmus lfnartcﬁtép JJ'gdl rrgontCl ng&r)]e%ma gzﬁls&égicrﬂgmoggo%ﬁgl lto
active ingredient, optionally in sallne, or orally

administered as a bolus containing about 1 to about 500
mg of the active ingredient. Desirable blood levels may
15 be maintained by a continuous infusion to provide about
0.01 to about 5.0 mg/kg/hour or by intermittent
infusions containing about 0.4 to about 15 mg/kg of the

active ingredient.

20 The combinations referred to above may conveniently be
presented for wuse in the form of a pharmaceutical
formulation and thus pharmaceutical formulations
comprising a combination as defined above together with
a pharmaceutically acceptable carrier therefor comprise

25 a further aspect of the invention.

The individual components of such combinations may be
administered either sequentially or simultaneously in
separate or combined pharmaceutical formulations.

30
When the compound (I) or a pharmaceutically acceptable
salts thereof is used in combination with a second

therapeutic agent the dose of each compound may be
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about 1:3 of conpounds of the invention:second therapeutic agent.
Preferably, the additional 26 WD 02/076472 PCT/ CA0O2/ 00426 therapeutic
agent i s wOhewn7dashan doxorubicin. If a further therapeuti ®@Cagavr/od«6added,
ratios will be adjusted accordingly. 5 Wile it is possible that, for use
in therapy, a conpound of the invention may be adm nistered as the raw
chem cal it dixhxef efladl esdme praaserdr t kil @fdt vefromgridditentwlasn a the

pharmaceutical fornulation. The _invention thus, further provi/
phar maceut i c%ﬂm%ﬂ?r%r mF at FH ¢ SIS nd RP It ocfo%% nﬂ’fjgﬁ(sl ;j}o%r a
phar maceut i Gadddi BE Caphadd Bathed ivativesd heee0fed ogetties amtth one or nore

pharmaceutically acceptable carriers therefor and, optionally, other
t herapeutic and/or prophylactic ingredients. The carrier(s) nust be 15

"accept abl £"rdh thR SeNERAfs beiffe c@pati bkaew éBmbhaat 0bherof ngtlesli ent s
of the fornulation and not deleterious to the recipient thereof.

Phar maceut i GAMIGIRAF a®F 0ASTIMER udd) t ReSe t4§ Bslid kgl Jdhgrapeutitt al |

nasal, topicaledddc! AEPIAYCceRl Rnd SidteddNoyRl D, ot kABSderdmlo. vAgi nal or
parenteral (including 1ntramuscular, sub-cutaneous and intravenous)
adni ni st r at |G ofMPRJAMEBEmM dlie aR el 9 oPTadihehi SPRAPTBAS B ifMENatd on or

| nsuf f| ationer)Theo f opaubakl PASHERY cnd2opBELE ARRLOR ale.cihe Sasyem ently
presented in 'discrete dosage units and nay be prepared by any of the

met hods wéd |inkrevipiom e hatwesh pha?dicyo A0 rfet hodgefiegabdde tHee step of
bri ngi ng i nt.0, aSSAG) 2 | ORe £16e A0 | Y8 GOMPOUNG It L1 Ayl docapriens or
finely divi dagdf%% SO%I dcarriers or %%rt%ﬁ and then, if necessary, shaping
In one embodiment, the ratio of the compounds of
formula (I) to the additional therapeutic agents in the
15 present invention is between 1:50 to 50:1. Preferably,
the additional therapeutic  agent is other than

doxorubicin.

20 In one embodiment, the ratio of the compounds of
formula (I) to the additional therapeutic agents in our
invention is between 1:20 to 20:1. Preferably, the
additional therapeutic agent is other than doxorubicin.
In a further embodiment, one may use from about 1:1 to

25 about 1:15 of <compounds of the invention:second
therapeutic agent. In a further embodiment, one may use
from about 1:1 to about 1:10 of compounds of the
invention:second therapeutic agent. In a further
embodiment, one may use from about 1:1 to about 1:5 of

30 compounds of the invention:second therapeutic agent. In
a further embodiment, one may use from about 1:1 to
about 1:3 of compounds of the invention:second

therapeutic agent. Preferably, the additional

26



the product into the desired fornulation. 27 WO 02/076472 PCT/ CA0O2/ 00426
Phar maceutical fornulation suitable for oral admnistration my

conveni erwby2loss4pr esented as discrete units such as caps®CegAocaennet s or
tabl ets each containing a predeterm ned anount of the active 5 ingredient;
as a powder or granules; as a solution, a suspension or as an emnul sion.
The active itggedianidaugealtsoilke ptrsentahas doxatulsiciel ect UAEY ®r
paste. Tablets and capsul es for oral _adn nistration contain
convent i onal ﬁé&@?% e TARFELE hidffiHy éﬁenf"éfﬂe% ngEéPi Whgj’i At s,

di si nt egr ant g @t etdddsr@oeqt s, The tablets may be coated according to
nmet hods wel | nown in the art. Oral liquid preparations nay be in the
formof, for exanple, aqueous or oily suspensions, solutions, emnulsions,

syrups or eljxirs, i@ Yy ReskiHiesented asoa du¥epr e@ductnbespgpnsditution
with water or other suitable vehicle before use._Such liquid preparations
may contai n CORRAHIG oRAl HeRli EVESRTIQEN BRY BEs RATH BES bYERt s 2%enthRi f yi ng

agents, non-agiegusniveli ckes {yhichragyphacl yde pdihha oihe)  adfivel
preservatives. The pharnmaceutical ~' conbi nation_accordi ng to the invention
may al so be fegrediRed f @S parfent Phakmaggrtarstr at formEéagioBy i nfeRti on,

for exanple USe 23 1 Njregld onfggtﬁggti QHS! o TH usgon)pﬁ#pmg@%(utpfcﬁ esent ed

inunit dose formin anpoules, pre-filléed syringes, snall volume infusion
or in mul tlp - Goge bontel nepspKilshndark aderowiésefvadiowallahd Itomfosi ti ons

may take SUGh. QIR APHEPCNSLAREanI HELONAL :06 ARLAANSogeOly 30 Of

aqueous vehicles, and may ornul atory agents
with one or more pharmaceutically acceptable carriers

therefor and, optionally, other therapeutic and/or
prophylactic ingredients. The carrier(s) must be
15 "acceptable" in the sense of being compatible with the
other ingredients of the formulation and not

deleterious to the recipient thereof.

Pharmaceutical formulations include those suitable for
20 oral, rectal, nasal, topical (including buccal and sub-
lingual), transdermal, vaginal or parenteral (including
intramuscular, sub-cutaneous and intravenous)
administration or in a form suitable for administration
by inhalation or insufflation. The formulations may,
25 where appropriate, be conveniently  presented in
discrete dosage units and may be prepared by any of the
methods well known in the art of pharmacy. All methods
include the step of bringing into association the
active compound with liquid carriers or finely divided
30 solid carriers or both and then, if necessary, shaping

the product into the desired formulation.
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such as suspending, stabilizing an/or dispersing agents. Alternatively,

the active ingredient may be in powder form obtained by aseptic isolation
of sterilwo002876AQ2 02/ 076472 PCT/ CA02/ 00426 solid or by | yophidozsew2son from
solution, for constitution with a suitable vehicle, e.g. sterile,
pyrogen-free water, before use. 5 The pharnmaceuti cal conbination according
to the invephdanad@ycadso be feoromodftbshfor sliltedile admmzstrawmlto t he
Central Nervo s S stem b i ntravenous admi ni_stration. | n addi

adni ni strati rt TR8y bECRVRITEF1Y10 BSr tRPFREFTS m n‘?%t ration

to the epi d%m@ﬁe&@eumm_@r mageut i gal eglined ) oaaael@@rsdu ag t‘@a]bh@ts
invention my be formul ated as oi nt nents, creans or % d as a

transder mal 8% h COSEEANIRENsYe RS eﬁﬁré‘ﬁéée%?m?‘?;nt:orﬂ Een‘%@?h‘f‘?on

enhancers §Laﬁrgg@édiéx@@1 08k, a GHWELF Obr UPailleCi tddl a rRNtAlorgNda
t-anet hol e ntments and creans may, for exanple, be fornulated wth an

aqueous or CFISPEREEOM R 2PeBAEMHLER OB T AT HRKSA IR A Br

gel I'ing agent$asc Latd oRs-Jmn e} bgf opmubatad W theapyaayeoys ogtsa@téy base
and will in general also contain one or nor e erruIS|fy| ng agen

stabi | i zi ng Bafeketss drBfer semgudgent stoBuspERdi nG “H@é-rﬂ@att%ﬁftkefﬁ%ﬁg
agents, or C@é%iﬁgc&%@ﬁé%ogél Foraubathens st ak %Jfrgflﬂg?pé Séhts,

admnistration in the nouth include fozenges conprising active ingredients
in a flavorgtdl base, dlgbattbyntacr ol gt sh 0P WeAFdeentdoepastil | es

conpri si ng the acthyedNohedi ¢ b1cay | 6L BASE TChBengakatidy and

gl ycerin or
known in the art. Oral 1liquid preparations may be in

the form of, for example, agqueous or oily suspensions,
solutions, emulsions, syrups or elixirs, or may be
15 presented as a dry product for constitution with water
or other suitable wvehicle before wuse. Such liquid
preparations may contain conventional additives such as
suspending agents, emulsifying agents, non-agueous
vehicles (which may include edible oils), or

20 preservatives.

The  pharmaceutical ~combination according to  the
invention may also be formulated for ©parenteral
administration (e.g. by injection, for example bolus
25 injection or continuous infusion) and may be presented
in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with
an added preservative. The compositions may take such
forms as suspensions, solutions, or emulsions in oily
30 or agueous vehicles, and may contain formulatory agents
such as suspending, stabilizing an/or dispersing
agents. Alternatively, the active ingredient may be in

powder form, obtained by aseptic isolation of sterile
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30 sucrose and acaci a; and nout hwashes conprising the active ingredient in
a suitable liquid carrier. 29 WO 02/ 076472 PCT/ CA02/ 00426 Pharmaceutica
fornul at iwo928wi4rabl e for rectal adm nistration wherein Pog/@arnies is a
solid are nost preferably presented as unit dose suppositories. Suitable
carriers include cocoa butter and other 5 materials commonly used in the

art, and thesoBipposdt orirgs MayopeigeBuencent | ¥rbar medobyr agni xt urer of the
active conmpounds with the softened or nelted carrier(s) followed by

chilling and¥Pept et ianmotiels. 210SPdEARILSt | YRELISHPY abPedf or Sk Hal

ad”i”iStratHﬁﬁkﬁﬁénbﬁreér@é@@%?dbééoﬁ@séééies, tanpons, creams, gels,
pastes, foanms or sprays containing in addition to the active ingredient

such carriers as are known in the art to be appropriate. 15 For

i ntra-nasa 1 Ni ' pharpesuicd), capbiRatien aggordimpg to the
i nvention %ay e &%%gﬂg%QQNEP%auidcspray or éﬁspersiblé %bmder or in the
formof dropsvelkrbpe nayabe felmol at @¢ wi theranilafasbus 67T nord20e@gueous

base al so co | S| re dis Si nt ilics) ag s or
suspendi ng é%@%?ﬁi£9£?§§?§Ds§¥%y§9§§e ggﬁ&%ﬁ?en?¥§§g%#$ver SQ%FBn$Q§
pressuri zed packasverRsufFordadniistset avhon Iby advhid i onadhen piar aptent i ca

conbi nati on @ffg&%iﬂg%%gu+$§e$£eggﬂgeéégpntion are conveniently delivered

froman insu Oor a pressurized pack or other conveni ent
means of 1@elivering an aerosol spray. Pressurized packs nmay 30 conprise a

sui tabl e DVQR%!|aggp§%%E 4% dministration to the epidermis, the
pharmaceutical combination according to the invention
may be formulated as .ointments, creams or lotions, or
as a transdermal patch. Such transdermal patches may

15 contain penetration enhancers such as linalool,
carvacrol, thymol, citral, menthol and t-anethole.
Ointments and creams may, £for example, be formulated
with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Lotions may

20 be formulated with an aqueous or oily base and will in
general also contain one or more emulsifying agents,
stabilizing agents, dispersing agents, suspending

agents, thickening agents, or colouring agents.

25 Formulations suitable for topical administration in the
mouth include lozenges comprising active ingredients in
a flavored Dbase, usually sucrose and acacia or
tragacanth; pastilles comprisging the active ingredient
in an inert base sgsuch as gelatin and glycerin or
30 sucrose and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.
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di chl or odi f | uor omet hane, trichl orofl uoronet hane,

di chl orot etrafl uoroet hane, carbon dioxide or other suitable gas. In the

case of awproe®zidr: zed aerosol the 30 WO 02/076472 PCT/ CApRITEM2604260Sage
unit may be determ ned by providing a valve to deliver a netered anount.
Alternatively, for admnistration by inhalation or 5 insufflation, the

phar maceut i cgho sARLNEEON acegiflingribAst hegiAvaptieon nayrt akeedtigl f or m of
a dry powder conposition, for exanple a powder m x of the conpound and a

sui t abl e povRidPl BEREr BN aYPEELEsET6r AT 19he FoMdér FohpBeftion may
be presentedpféfélf%lfos ey m B, floliexagBke, CAPSYLESLOFi&SI LT dges
or e.g. gelatin or blister packs fromwhich the powder nmay be '

admi ni st er edSwit#bite apdrdpran ilgiludoor @vcoa nsBPFEFgror .2k VRERCHesi r ed

t he above gie@g{épfgléor . atd dapted ;t0 giye sugtpined,ngl easgeof the
e 'l ow

a
active ingredient may be enp ed. The follow n exanpl es ar e provided to
illustrate 90cyesiovosiesrbodynepes conviend eptayentorme@nbiyona@nt<swes| not

b ud ng. but” gt | e ofe: SRRSO R @l B U ol e

imtedt Shire Bi oChem
Inc. as previausigr (sestol beded noPCThplubing arndnsimepbes s1W8610d413A1, 25
W97/ 21706 and W00/ 47759. Exanple 1 Evaluation of (3-L OddC alone in
patients with 30 refractory | eukem a A study was conducted to investigate
t he activilbyrFefmiBatlofdld€uasablei fighe vagenkli mdueiiientatmidrh maf rlaet ory

presented as pessaries, tampons, creams, gels, pastes,
foams or sprays containing in addition to the active
ingredient such carriers as are known in the art to be
appropriate.
15
For intra-nasal administration the  pharmaceutical
combination according to the invention may be used as a
liguid spray or dispersible powder or in the form of
drops. Drops may be formulated with an agueous or non-
20 agqueous base also comprising one more dispersing
agents, solubilising agents or suspending agents.
Liquid sprays are conveniently delivered from

pressurized packs.

25 For administration by inhalation the pharmaceutical
combination according to the present invention are
conveniently delivered from an insufflator, nebulizer
or a pressurized pack or other convenient means of
delivering an aerosol spray. Pressurized packs may

30 comprise a suitable propellant such as
dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other

suitable gas. In the case of a pressurized aerosol the

30



31 WO 02/ 076472 PCT/ CAO2/ 00426 /rel apsed | eukem a. The study invol ved the
treatnent of patients with refractory or rel apsed acute nyeloid (AM.) or
| ynphocytwo 0¢Atd4y2 | eukem a, nyel odyspl astic syndrones ( MPEX/CAve/0€f26 0Nni C
nyel ogenous | eukema in 5 blastic Phase (CM.-BP). A total of 42 patients
were treated in the study. As a result, a total of 39 patients were
assessabl e fdfsdg@sponses mahs e r@suttniRedc oypletevaichd partilale to

renm ssi Onsd“f 8,0@ wer e obser%ed int_[16 eval uabl e AML patients. 10 Exanple 2
Eval uati on Sfe{%% AT oIt on with Ara-C 15 A study was conduct ed
to define the safety and efficacy of (3-L OddC given in conbination with

Ara-Cin refractory, /rel apsed | eukem a patients. The .mgjarity of the
refractory gatiemativetni s §phaye FBlEEEW‘éGE‘I y 220 t %ﬁl\ﬂr’c h & a-c.

The study § nuodweeh dheoh | eahBeBhimadaid 25 wolibihathast Mocaedieg nyel oi d
| eukem a (AM.), nyel odysplastic syndromes (MDS) or chronic nyel ogenous

| | (
| eukeni a (CMIQ BPJS nlBY&BE1en piese” BRrBase @sitRg™ Cbnti ndtYorPdFIg3- L addC
with Ara-C cdgoddecidhli abrdesesmdale thepeqabi-nalionss (kevel clpdivgn to
the patients were (3-L OddC 5 ng/ n2 adm ni stered _intravenously (1V) over
30 mnutes pErdday Sgtable i PesHa@Ih i hAFROREa T 1STRF FR-
adm ni st er edrfly S0wauer combouR s idal g days A-LBERUER 3n ALt aloig49
patients were registered in the study.” The first two patients treated at
Level 0 expefdencéd, for example, capsules or cartridges or e.g.
gelatin or blister packs from which the powder may be
administered with the aid of an inhalator or

insufflator.

15 When desired the above described formulations adapted
to give sustained release of the active ingredient may

be employed.

The following examples are provided to illustrate
20 various embodiments of the present invention and shall
not be considered as limiting in scope. The compounds
of formula (I), including but not limited to P-L 0OddcC,
were sgynthesized at Shire BioChem Inc. as previously
described in PCT publication numbers W096/07413A1,

25 WO97/21706 and WO00/47759.

Examgle 1

Evaluation of pf-L 0ddC alone in patients with

30 refractory leukemia

A study was conducted to investigate the activity of B-

L 0ddC as a sgsingle agent in patients with refractory
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32 WD 02/ 076472 PCT/ CA0O2/ 00426 G ade 3 skin rash. The next three were
entered at Level -1 (4 ng/n2 (3-L GJddC / 0.75 gmn2 Ara-C) and had no

ski n rashwoThe7qaront ocol was then anended to pernmit dose PeTas®AOEL60N
under predni sone prophylaxis. 5 Thirteen additional patients were entered
at Level O wth prednisone. Two patients had G ade 3 rash and one a G ade

3 hand-foot syndpoes foldiewhg. arsecepddy Cyale10tdt heleapyredimats dhen
decided to further escalate b%/ i ncreasi ng either the Ara-C or (3-L QddC 10

arm rel ati veatdiansiiel Wi tdbs s TRKEAT hatGentS IR e RBHR érfyesl%nﬂ (3-L
QddC /' 1.25 g Ara Bocinet eenral 6 SmeR: 4 3- L&y s g i Ara- C.
Five patlen%glvm\gre trggtﬁigdoa?;t mg/n2 (3-L O&ddC / 1.25 m(};mz Ara-C arm
The dose- | i rvndrPresi ciMBewas o véthBlFr ARERHPAEEPYS BRRSHEBH t el resul ts
obt ai ned, the ,suggestgd doseyf oppf Ur ttherghydigs was gggémgeq\,éﬂe be
J3-L OddC 6 almz adm n%gt e?ed IV Lver 300m nut es erB for

consecutive tdraa,estegi vem wichie aphudyvat As @ #@S@éltlry 2V, 59 pl2 %ur%9 day 1
through 5 01yan ddd welle PLEARLEANe 2310 f@egahs@e Agsyl bsare eval uated
by the resp nse Criterra as : te Rem ssion (CR) or Conplete
Reni ssi on va:Chmﬂteq:& aaladietl et \Vierly J(@Rpl)s%mah%l (185%) otieate r@&x Ririsss wer e
consi dered as_f nﬁ@ilr} 0 i zation of the peripheral blood and
bone narrowalvmﬁ e%{g%or ess %?@lér%%no or hypercellular marrow, a
granul ocytte¢ count of 1 X 109 /L or above, and a platelet count of 100 X
109 /L or above lasting 30 for at |east 4 weeks. CRp neans as per CR but

pl atel et count <100 X 109 /L.

Example 2
Evaluation of PB-L 0ddC in combination with Ara-C

15
A study was conducted to define the safety and efficacy
of B-L 0ddC given in combination with Ara-C in
refractory /relapsed leukemia patients. The majority of
the refractory patients in this study were previously

20 treated with Ara-c. The study involved the treatment of
patients with refractory acute myeloid leukemia (AML),
myelodysplastic syndromes (MDS) or chronic myelogenous
leukemia (CML-BP) in blastic phase disease using a
combination of P-L OddC with Ara-C.

25
The initial doses of the combinations (Level 0) given to
the patients were B-L 0ddC 5 mg/m? administered
intravenously (IV) over 30 minutes per day for 5
consecutive days given with Ara-C 1 gm/m® administered IV

30 over 2 hours daily days 1 through 5.

A total of 49 patients were registered in the study.

The first two patients treated at Level 0 experienced
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33 WO 02/ 076472 PCT/ CA02/ 00426 Seven patients had a CR (4 AM,, 1 CM.-BP
and 2 MDS) and 4 patients had a CRp (4 AML). The results equate to a 22%
(11/49) rwepons@’zr ate achi eved using the conbination of EBTICATAA@2%i t h
Ara-C. Based on the 5 results obtained and conmparison with the results of
Example 1, it can be seen that a beneficial effect was obtained when the
conbi nati on @fads8- B GkdG wrddh. Ar afHe wasxtisetirer nefreacéntgtedl apsed

| eukemia patients, including the patients who were previousl 10 treated
with Ara-C 4svEkandl & InoowbiPrdt RGO/ (B-15 G aRd3ACa- @r}% hesuikeni ¢
cell lines CRRE: The ef G Rat) f - ?Eq%‘ nd Ara-c
20 on the survi vagg%a%m-fé%ﬁﬂtpcﬁﬁi&\%as neasur e %E%dﬁgs ta tan Zcrd MI'T
assay. This dssay ire-baseliabhonhe undsiuct pvadoiseane et maagitivia=senpound to a

soluble f rﬁgggg rj Y ..t Qc ri ydr o e enzynmes of
met abol i ca?l y ac ?%g %ﬁ%iéﬁg%%bﬁggégwg b%%e a stc?r]{)éﬁc%E a?'%gg% r?m IS
directly prwportpoadhisonéhe Mwtbepabiehtwi hgdc@dasie 3 cubtbr endat a
certain time_point.,In orde rg i £t hi nati q f {3-L OddC
and Ara-c vva%g%dai tcfrvaed,e gn gégﬁggégogygl?rggﬁﬁ S Cflcl,co I %ne%rC%glﬁiE ve
fitting 30 (eedianoff fedranal ysist ses Frlgeme dgrcivesl used,funisieng t he

Cal cuSyn software (Biosoft, Ferguson, MO which is based on algorithns
devel oped bye<PRLAERdIPY 34 APEOSLP6 A7 s/ B 2P884 86 OTaPalaydhdv. Enz.

Regul ationg 22, 19845 PPe 2€o9%evel 0 doses. Seven patients were

entered at 5 mg/m* PB-L 0OddC / 1.25 gm/m* Ara-C and

nineteen at 6 mg/m®* B-L OddC / 1 gm/m® Ara-C. Five

patients were treated at 6 mg/m® B-L OddC / 1.25 gm/m’

Ara-C arm. The dose-limiting toxicity was liver
15 transaminitis. Based on the results obtained, the

suggested dose for further studies was determined to

be B-L 0ddC 6 mg/m* administered IV over 30 minutes

per day for 5 consecutive days given with ara-c at 1

gm/m* daily IV over 2 hours day 1 through 5 given with
20 prednisone 25 mg daily.

The results were evaluated by the response criteria as
follows : Complete Remission (CR) or Complete
Remission without platelet recovery (CRp) and all

25 other responses were considered as failures. CR means
normalization of the peripheral blood and bone marrow
with 5% or 1less blasts, normo- or hypercellular
marrow, a granulocyte count of 1 X 10° /L or above,
and a platelet count of 100 X 10° /L or above lasting

30 for at least 4 weeks. CRp means as per CR but platelet
count <100 X 10° /L.
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Dose response curves were generated to determine the concentration that
produced 50% of cell death (I1C50) at 2 hr and at 72 hr conti nuous

exposur eswaiotlo7ashe 5 MIT assay being perforned at 72 hr f@cThotovoerposur e
times. Conbinations of drugs were then generated around the IC50's of each
drug to allow a constant ratio in order to determne if the conbination

was addi ti viéavSyngEgishts Bhgant agoni st par, Candvatdona 48 Qn@mses (C's)
were generated fromthe CalcuSyn software for each conbination,

;
triplicate, aRd gy PehésRegUnad %b?%Pnééi AMEM- ea@\liledrrt?@u&rtén@qé]ﬁ&et he| r

effect in conbinatben wihidyyt h§e§ﬁaﬁséx%ﬂém'abh(1%%d Tabl gy 1kneA C bel ow
1 is an indication of synergy, 15 while a Cl equal to 1 represents

additivity, auwbamdiiomabote 1|3|-IJd|C@iﬁceswanhag'imu—sﬂn B8s¥O 024 026472

PCT/ CA02/ 00426 0 .Syn Anal S totox, c Effect of
Tr oxacl t abi r@e%uf@ @%ﬁ?ﬁﬁ?ﬁor‘?‘%ﬁ ]é‘Eﬁ(W%JeiWIlg (95() TFoR4cFEalifne arac
Trox/ araC ( Zidamzhe (1Y) 26 TexhcCiky e(éli‘a‘l fndexiLibyné M1 H Texireidky C * 31

33 15 158 31/15 31+9 0.710.08 62 12+7 31 3811 62/31 4711 0.720.09 125 112
62 6110 125/w2= 70b32adnsg0.vileen 25he24ompitps iz 6250 Q@EC8%ith 0. 52

0.10 500 3 6 250 4.9 50 licate
Tr oxaci t abi f\z\ér argaC r%%x/ ar %@(2%%1) 19%% Qﬁé/f%%? (?y (lnrq\]}ﬂ( gﬁ oxicity
(nM % Toxi qpdtyidhts 20i0cDu8ing 20£0 E&tgﬂerﬁ:é wio lwere previously

10 treated with Ara-C.

15 Example 3
Combination of f-I. 0ddC and Ara-c in leukemic cell

lines CRRF-CEM

The effect of the combination of B-L 0ddC and Ara-c
20 on the survival of CRRF-CEM cells was measured using
a standard MIT assay. This assay is based on the
reduction of a tetrazolium compound to a soluble
formazen derivative by the mitochondrial
dehydrogenase enzymes of metabolically active and
25 viable cells. The absorbance at 490 nm is directly
proportional to the number of living cells in culture
at a certain time point. In order to determine 1if the
combination of p-L 0ddC and Ara-c¢ was additive,
antagonist or synergistic, the linear curve fitting
30 (median-effect analysis; see Figure 3) was used,
using the CalcuSyn software (Biosoft, Ferguson, MO)

which is based on algorithms developed by Chou and
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100 285 4 137 100/4 436 0.30.1 500 65 2 20 50 5500/ 2078 2 0.7 0.1
2500 90 2 100 85 2 2500 / 100 92 2 2.1 0.2 12500 98 1 500 97 2 12500
/ 500 98 WOB120764028 n=3 in triplicate *Cl: Conbi nation | RAFCAS0EL426

i ndi cates synergy; Cl=1 indicates additivity; and Cl>1 indicates antagoni sm
Example 4 5 Evaluation of (3-L OddC in conbination with idarubicin A study
was conduct ethi®lghef i it he maf.et gegudaefibhcary, afod: L @id@7giseen in
conbination with idarubicin in ref ractor I euk g ents. g e study
ool vad ¢ hebte L FESPHBRE GRTES SIS WATIF T ErGot or JoRERTE Ry

| eukem a (AMidncdverQdysp! @skiC HEIEss(MVDSE @fellChdente r(ry@googenous
| eukem a (CML- BP) in bl astl c phase disease disease using a conbi nation of

(3-L OddC with 2i ddr ubiei AL 36 WBF 0SPD 6RO UBCTHPER I 281 Enéeni t i al
doses of tbemrﬁr@n@g@ayl gein@@é@f&ﬁméaera& 13- thr CHEE Dol e dhidal stered |V

over 30 m nutes per for 5 consecutive days given with idarubicin 12 5
ng/ N2 dai |y Bymespi QC?T&b%%aB1%%ut%§ IS uSEE orf Ny FCRRESGgh 3. A

total of 20 patigqt %h‘éerfc%,e%' ster edchn dhgy stydy 1505 ofcdde fheur
patients treated at Level experienced Grade 3 mucositis. One of these

two patientsratse Rad Cal’@Jadé% C?f%ﬁfmifﬂuétﬁ sfndheneconigiRaEeAn pakiSent s wer e
entered at Loyl e (¢ SBAIE{Selo QIS QMR LT sl 0 Of these

patients had serious events (SAES):” one had a bl eed and 15
anot her orieé hadiems epiSbtie) of whspat georirereg. Theme t\b@req&\A@U@E@ in 16

patients mjtgof@@argn?kﬁ? égbﬁmgombination, in triplicate, using

the results obtained from each drug alone and their
effect in combination within the same experiment (see
Table 1). A CI below 1 is an indication of synergy,
15 while a CI equal to 1 represents additivity, and a CI

above 1 indicates antagonism.
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MDS patients and one in two CM.-BP patients. Based on the results obtained
t he recommended dose for further studies was determned to be Level -1. 20
Exanpl e SwBwabuari on of (3-L OJddC in conbi nati on with genmPcrainon@o426n vi vo
studi es were evaluated using (3-L OJddC in 25 conbi nation with gentitabine.
The M aPaCa and Panc-01 human pancreatic tunor xenograft nodels were used
in these studies as follows: (i) Method Y?ﬁi@ng eval uati ng Troxacitabi ne
30 Gentitabine vs. M aPaCa Human pancreat | r xenorajéﬁé% VO

02/ 076472 PCT/ cA02/ ofdakcuSymiAnalysisi (Clhef §henG yiokaxiekifegtof were
| mpl anted s. c. by Tygsaicithbiinela?aey Compliiation UR CORF-GEM Cetrs.s. o
growi ng tunors in nude mce hosts. en e tunors were approxi mately 58ng
in size (12 5 days follow ng inoculation), the aninmals were pair- natched
into treatnent and ftr-ot-—groupsT Each—group——cpntarned—i6-—mrce, each of
whi ch was ear(Ajgged_altPxa¥8irdwed i ndi vi#fual Iy t hr SR4RERZthe lexper i ment .
Initial doses re pi @ ohyBayicidy fok\,{ww’ NG to&ity | 1qnlipt 4B Aticit/ ¥ OX&€i tlabi ne
was adm ni ste I gt g1eﬁujo:§/+ at 1u+mg‘lflr( ':fja 23..3,' g gox A trequl e.
Gentitabine (Ei LH ¥ LOt# 'Z'.el‘v’.fl'lel‘v’; wasSi—adi -5t FRLFapert Iy
at 40ng/ kg and 80nglkg®on b 3844 scHedu}o® ha 8 % e and
genti t abi ne 15 werel.ad®Pni d g

using the same routp, #Mbses 2AH3sdhedB e | MEEP wer?80 ARY qhelP 4w
and tunor neasur eneht s500 34%6 250 88+4 500/ 250 92+4 0.55 *0.09

n=3 in triplicate
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(B)

Troxacitabine araC Trox/araC (25:1)
72h (nM) % Toxicity {nM) % Toxicity {nM) % Toxicity Ci
20 0 0.8 12 20/0.8 97 0201
100 28%5 4 1327 100/4 43 6 0.3x0.1
500 652 20 505 500/ 20 782 0.7£0.1
2500 902 100 85+2 25007100 922 21102
12500 98 k1 500 97 +2 12500 / 500 98 £1 6.0£0.8

n=3 in triplicate

*CI: Combination Index (CI<1 indicates synergy; CI=1 indicates additivity; and CI>1 indicates antagonism

Example 4

5 Evaluation of P-L 0ddC in combination with idarubicin

A study was conducted to define the safety and efficacy
of B-L 0ddC given in combination with idarubicin in
refractory leukemia patients. The study involved the

10 treatment of patients with refractory acute myeloid
leukemia (AML), myelodysplastic syndromes (MDS) or
chronic myelogenous leukemia (CML-BP) in blastic phase
disease disease using a combination of B-L OddC with

idarubicin.
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were taken by calipers twi ce weekly, starting on Day 1. 20 These tunor
nmeasurenments were converted to ng tunor weight by a well-known fornula, (W
x L)/ 2. TWe 02xqeri nent was term nated when the control gPeEELAM®BRE Size
reached an average of 1 gram Upon term nation, the mce were weighed,
sacrificed and their tunors were 25 excised. The tunors were wei ghed, and
the mean tumor weight per group was calculated. In these nodels, the

change in ne treated tuynor weight/the change, n..Lop rol tunor

wei ght x 100" %\T}%ﬁl%sa‘gﬁﬁ?r 8Ct &' rS ]fb%ﬂo g‘f@%"% EUWSF Sgr owt h

I nhi bi tion ggg%)o&aé %a%/néoaa&l%estéega GRUGS, dRY3 G alSRut UBDLeshr | nkage
in these tu xenograft” nodels. Wth these agents, the final "weight 38

WO 02/ 07647 20:RCTECA0Y 00a2BCcuifive gilays Civen |vs1t§ubxd@tw}ed0imoﬁq2| ts own

wel ght 3t < thenstaids af breatment an Doyelu s, diff efgRaeson Iyl ded by

the initi nor Wwel perce t shrin The mean
percent tunoitayshri nikageadh Gan be cal cul at ed fron1data fronlthe mce in a
group that experienced tunor regressions. If the tunmor conpletely

di sappears in a nouse, it is considered a conplete regression or conplete
t unor shrinwageOtéD @EipqunmifﬁtusmmmI%ﬁ@ﬁsﬁﬁfedtnmnthgeﬂmgﬁatt: The

simlar d as previousl descrlg%1 n (|% S use e eval uation
of TroxaC|t e © Ebnﬁ?iabl s, P2 %%é t ﬁﬁg Paﬁbreé? un@r
xenogr af t 10 Iéxfetignddd ecradat i ®n rmjcd\@mrmm Tobﬁéat@ﬂ [E(]B&Se( MERD
Prelimnary studles mere cogﬁgﬁted to ernlgg¥ggg % aC|tab|ne and
of the trox&atiHire t ion 88'taﬁ¥
ad”‘n'Stereqiixﬁéeﬁ”béklents were entered at Level -1 (4 mg/m’ B—L

0ddC / 9 mg/m® idarubicin). Two of these patients had

gserious adverse events (SAEs): one had a GI bleed and

15 another one had an episode of hepatotoxicity. There

were two CRs in 16 patients with AML, one Cr in two

MDS patients and one in two CML-BP patients. Based on

the results obtained the recommended dose for further

studies was determined to be Level -1.

20

Examgle 5

Evaluation of B-L 0ddC in combination with gemcitabine

In vivo studies were evaluated using B-L 0ddC in
25 combination with gemcitabine. The MiaPaCa and Panc-01
human pancreatic tumor xenograft models were used in

these gtudies as follows:
(1) Method used in evaluating Troxacitabine +

30 Gemcitabine vs. MiaPaCa Human pancreatic tumor

xenograft
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20 gdx5 schedule to non-tunored fermal e nude mce. At a dose of 10 nog/ kg,
there were no deaths or weight loss. At a dose of 25 ng/kg, there were no
deat hs, bwO o2loaue2 was an average wei ght | oss of one perceoi/CnDage 5.

Wei ght gain thereafter until the end of the protocol on 25 Day 23 indicated
that the maxi numtol erated doase is great er than 25ng/ kg on the qdx5
schedul e. Cuilatheds wicd raxiagied mndlmmlyaMgreﬂme tested in

four groups of mce sr n 0 and 25 ny/ 30 troxa i.tabi ne (route and
schedul e as Jt“e%]taerbt ’? ¥ htr%ba%ﬁgltg% ﬁfﬁ ‘Er&%liln@glﬁﬂ"ﬁi ni st ered

i.p. on a qfade«ﬂemdﬁ&@n Jhe. cordinad | ©inefs 1_01Hfgtfnk@e hiexaebt@pi ne and 40
ng/ kg genti t abi ne produced no 39 WO 02/ 076472 PCT/ CAQ02/ 00426 deat hs, but

there was waiRfit TR sCWFORS pis ke APRIPEHRR 521 AnZP RS i GHeC ghlh until Day

12. The 10§mges fémm?abirr&@r&wﬂm/me OAThA BYI er& 0PI Aat i on
actually had I'ess wei ght Toss percent on Day 5) 5 with a nore rapid

return to welaIRhe Wt@o?ﬁfﬁﬁﬁtdﬁ% P FBREFRY %?%19(%%1 t AR FRAYRO ny/ kg
genti t abi ne &%@ﬂaeé Bo PRI &Nt Yk Ot w@ﬁéh%waétmcée the highest

dose conbi nation, 25nm/kg troxaci t abi ne and 80 ny/ kg genci t abi ne, produced

| ess at 4 peﬁrcclelr@wech m@lwdwllnmwlg%@p%h@a%mﬁlylmeeever ed fromtheir
wei ght | oss.; £ FoL&E rveesle@tgs“; n QWM h f@fi&h%ﬁé)rbéffm ts of single

and conbi natr on 0si ng o troxdci tabi ne and gentitabinhe against the
M aPaCa Hi¢rave tpamtreat | Eroxmott abixenoys addmimisteray ayhr:cevem@p%}fent ation

|mr1h|t Bretr (r)(rarsrgegssll(%ﬁ m%%gr?gﬁ%ogec%nnb rartgtzg%ns o‘%rﬁﬁggcr)]} S?%rggg%?]?ilgr ne and
(E1li Lllly, Lot# 4MT16M) was administered
intraperitoneally at 40mg/kg and 80mg/kg on a g3dx4
schedule. In addition, troxacitabine and gemcitabine
15 were administered together in a series of combinations

using the same route, doses and schedule.

Mice were weighed twice weekly, and tumor measurements
were taken by calipers twice weekly, starting on Day 1.
20 These tumor measurements were converted to mg tumor
weight by a well-known formula, (W*x L)/2. The
experiment was terminated when the control group tumor
size reached an average of 1 gram. Upon termination,
the mice were weighed, sacrificed and their tumors were
25 excised. The tumors were weighed, and the mean tumor
weight per group was calculated. In these models, the
change in mean treated tumor weight/the change in mean
control tumor weight x 100 (AT/AC) was subtracted from
100% to give the tumor growth inhibition (TGI) for each
30 group.

Some drugs may cause tumor shrinkage in these tumor

xenograft models. With these agents, the final weight
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20 gentitab

ne agai nst the Panc-1 Human pancreatic tunor xenograft nodel.

G aphical representation of the results is shown in Figure 2. The

pr ecedi ngvexanpd4es can be repeated with simlar 25 succeseChCAeR6t Ut i ng

the generically or specifically described reactants and/ or operating
conditions of this invention for those used in the precedi ng exanpl es.

Wi le the inven i@ﬂv@@sma@ﬂ 14| ssbtvdetedi fhomespecdwOws Dghbeapr oduct i on

and of parti
nodi ficatio

ul ar npo nds, it is apparent that v ations and
T EHE S hvert T R Ea P e hdn wi TRbBt CHECSFORRG: 1 om t he

spirit or sLopei&d BiechaVemt ¢ Dan é@ncy@@ai@ﬂﬁ472s%aﬁ€é\ﬁeég%a6 a) o ~

owNmMmOO
0 0O0O0Gcn

HOHOCO-HV\/&VOOO()OOOO u rn o00O
rRegreRt jshrinege o ollee gnerp PRTEERAL GRROT cﬁ“ibnlli@eo N CO F"

~a -H N N £Q4:0 K0 X0t} ed from data from the mice in a group

10

15

20

25

30

that experienced tumor regressions. If the tumor
completely disappears in a mouse, it is considered a

complete regression or complete tumor shrinkage.

(i1) Panc.-01 Human Pancreatic tumor xenograft: The
gimilar method as previously described in (i) was used
for the evaluation of Troxacitabine + Gemcitabine vs.

Panc.-01 Human Pancreatic tumor xenograft.

(1ii) Determination of Maximum Tolerated Dose (MTD)

Preliminary studies were conducted to determine MTD for
troxacitabine and of the troxacitabine/gemcitabine
combination. Troxacitabine wasg administered i.v. on a
gdx5 schedule to non-tumored female nude mice. At a
dose of 10 mg/kg, there were no deaths or weight loss.
At a dose of 25 mg/kg, there were no deaths, but there
was an average weight loss of one percent on Day 5.
Weight gain thereafter until the end of the protocol on
Day 23 indicated that the maximum tolerated doase is

greater than 25mg/kg on the gdx5 schedule.

Combinations of troxacitabine and gemcitabine were
tested in four groups of mice using 10 and 25 mg/kg of
troxacitabine (route and schedule as tested above) with
40 and 80 mg/kg of gemcitabine administered i.p. on a
g3dx4 gchedule. The combination of 10mg/kg

troxacitabine and 40 mg/kg gemcitabine produced no

39
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and no weight gain until Day 12. The 10mg/kg
troxacitabine and 80 mg/kg gemcitabine combination
actually had less weight loss (4.8 percent on Day 5)

5 with a more rapid return to weight gain. Combination of
25mg/kg troxacitabine and 40 mg/kg gemcitabine caused
5.6 percent weight loss on Day 5, while the highest
dose combination, 25mg/kg troxacitabine and 80 mg/kg
gemcitabine, produced less at 4 percent on Day 5. All

10 dose groups rapidly recovered from their weight loss.

Table 2 represents tumor growth inhibition results of

single and combination dosing of troxacitabine and

gemcitabine against the MiaPaCa Human pancreatic tumor
15 xenograft model. Graphical representation of the

results is shown in Figure 1.

Table 3 represents tumor growth inhibition results of
gingle and combination dosing of troxacitabine and

20 gemcitabine against the Panc-1 Human pancreatic tumor
xenograft model. Graphical representation of the

results is shown in Figure 2.

The preceding examples can be repeated with similar
25 success by substituting the generically or specifically
described reactants and/or operating conditions of this

invention for those used in the preceding examples.

While the invention has been illustrated with respect
30 to the production and of particular compounds, it is

apparent that variations and modifications of the

invention can be made without departing from the spirit

or scope of the invention.
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c. uUd) It CO0O~QNNN cd, NNNNNNNNNO~H." 0.~0
LIZt x X X x O0OOawooaOOvOo oUHHOOHOHC/ F O F+
Cr O Z wD028uB3I| TUTE SHEET (RULE 26) WD 02/ 076472 PCT/ CA0RIAM@B6 \\hat
is clained is 1. A pharmaceutical conbination useful for the treatnent of
cancer in a manmal conprising at |east one active conpound of forrmula (I):
O R OB Owhat iy Afphasdraiceutically acceptable salt thereof, wherein B

is cytosine_or_5-fluorocytaosine and Ris. selected fromthe grou
compri o ng A AroRGAOERAa Ca i SRULpI AT PEBROpHite, o8 BoRpETent
substituted widh @aza6bkerd ahkyl maGal addepylsit® 6tallesmt , of:6at@iaryl and

0 11 -P-ORc
compound of formula (I):

N bo N
E x X

/O B

"
O

(I)

or a pharmaceutically acceptable salt thereof,
wherein B is cytosine or 5-fluorocytosine and R is
selected from the group comprising H, monophosphate,
diphosphate, triphosphate, carbonyl substituted with a Ci.
¢ alkyl, Ca.s alkenyl, C,¢ alkynyl, C s.10 aryl and
O
——IU’-—ORC
(l)Rc
wherein each Rec is independently selected from the
group comprising H, Ci.s alkyl, Css alkenyl, Cy.s alkynyl
and a hydroxy protecting group;

and at least one further therapeutic agent chosen from a

nucleoside analogue and/or a chemotherapeutic agent.

2. The pharmaceutical combination according to claim 1

wherein R is H.

3. The pharmaceutical combination according to claim 1

wherein B isg cytosine.
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ORc wherein each Rc is independently selected fromthe group conprising
H d _6 alkyl, C2 6 al kenyl, C2 6 al kynyl and a hydroxy protecting group;
and at | eweto2onm@7f urt her therapeutic agent chosen from a PolaiA®esIde

anal ogue and/ or a chenot herapeutic agent. 2. The pharnmaceutical conbi nation
according to claim1 wherein Ris H 3. The pharmaceutical conbination
accordi ng t oz ciraem ghawheeeuniBalls €yhiogidiel od3 MR BH4 7> PETAGAO02! 00426
4. The pharmaceuytical . _caonbi hation according to claiml1l wherein Ris H and
B is cytosine. YBETPRE Fhahd &R SaltSc 6MCFatiSon according to claim 1
wherein B is 5-fluorocytosine. 6. The pharmaceutical conbi nati on accordi ng
to claimi1, swhekei pharcaegpadndadf ¢éofitadstion s dcdoddidg Ditexotanem 1
Cytidine ((3-L-QddC),. 7. -The pharnaceuti cal conbi nation according to Caim
1, wherein a ¥BFEGdRd Bof S GRAYLEOYS OB S(3- Di oxol ane-5- fl uoro- Cyti di ne
(5-FddC). 8. The pharmaceutical conbination according to claim1, wherein
t he conpounds ofrhkorpih Bmbcett S8BT athnitallay iioh &beokatagoftd heléip enant
iomer . 9. The pharnmaceutical conbination according to claim1l wherein

sai d conpound ohefredmula ¢PyPPYndt dfeafrmry frée of -t He-edh@sparting (+)
enantiomer 10. The .pharnaceutjc conmbi nation according to claim1 wherein
at | east one fEVFHanteng%éﬁ‘é'&did?)agent is a nucleoside anal ogue. 11. The
phar maceuti cal conbination according to claim1

7. The pharmaceutical combination according to Claim 1,

wherein a compound of formula I is (-)-B-Dioxolane-5-

fluoro-Cytidine (5-FddcC).

8. The pharmaceutical combination according to claim 1,
wherein the compound of formula I is substantially in

the form of the (-) enantiomer.

9. The pharmaceutical combination according to claim 1
wherein said compound of formula (I) is at least 97%

free of the corresponding (+) enantiomer

l,_.l

10. The pharmaceutical combination according to claim
wherein at least one further therapeutic agent is a

nucleoside analogue.

11. The pharmaceutical combination according to claim 1
wherein at least one further therapeutic agent is a

cytosine nucleoside analogue.

12. The pharmaceutical combination according to claim 11
wherein at least one further therapeutic agent is

chosen from cytarabine or gemcitabine.

13. The pharmaceutical combination according to claim 11
wherein at least one further therapeutic agent is

cytarabine.
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wherein at | east one further therapeutic agent is a cytosine nucl eoside
anal ogue. 12. The pharnmaceutical conbination according to claim1ll wherein
at | east woepuurher therapeutic agent is chosen from cyParanoneo4s
gentitabine. 13. The pharnaceutical conbination according to claim11
wherein at | east one further therapeutic agent is cytarabine. 44 WO

02/ 076472 PGI{ CAGHOOZOrmddeudhea PhabnBLRYE i 68| ae0BRBAAL @b aticomndilig to
claim1l wherein at | east one further therapeutic agent is gentitabine.
15. The phar ma¥8§EFeR &bnbiR&Eron Becot et ¥ o W%]rg?'ﬂ?ﬁut%\ﬁer%%%t 1%ast
one further therapeytienagent is a chenotherapeutic agent. 16. The

phar maceuti cal "conbi nati on according to claim1l5 wherein at |east one
further therapeutic agent is idarubicin. 17. The pharppceuti cal

combi nat i on b2corthgPRarBREFHT 1 Cahh ECBI PRk 080 P9 f 5PmAtE M )L i s

enpl oyed togetper-cwht Nat he JRer apgit ik AgRA StkdpsgautieMadgariar abi ne,
genti tabi ne and_idarubicin. 18. A pharmaceutical conbination according to
claim1 whereichefRéhgeaPeEtdemsGEHE i s (3-L- OddC and the further

t herapeutic agent is Cytarabine. 19. A pharnaceutical conbination according

to claiml whereifs ke ARt &G COAPOUBRLE Saf 3ok- HEEranddt e fardier:s
therapeutic agent is Gentitabine. 20. A pharnmaceutical copbination
accordi ng to cliierein wabrelfiathe aBei vELEBRDPHUNhFRRSUEIeddtIMe tife

further therapggutigiagent is ldarubicin.

17. The pharmaceutical combination according to claim 1
wherein the compound of formula (I) is employed
together with the therapeutic agents chosen from

cytarabine, gemcitabine and idarubicin.

18. A pharmaceutical combination according to claim 1
wherein the active compound is B-L-0ddC and the further

therapeutic agent is Cytarabine.

19. A pharmaceutical combination according to claim 1
wherein the active compound is B-L-0OddC and the further

therapeutic agent is Gemcitabine.

20. A pharmaceutical combination according to claim 1

wherein the active compound is P-L-0ddC and the further

therapeutic agent is Idarubicin.

21. The pharmaceutical combination according to anyone
of claims 1 to 20 for use in the treatment of acute

myelogenous leukemia.

22. The pharmaceutical combination according to anyone
of claims 1 to 20 for use in the treatment of chronic

myelogenous leukemia.
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21. The pharmaceuti cal conbination according to anyone of clains 1 to 20
for use in the treatnent of acute nyel ogenous | eukem a. 22. The

phar macewD®07@arbi nati on accordi ng to anyone of clai ns PCTIGA0200426r use
in the treatnment of chronic nyel ogenous |eukem a. 45 WO 02/ 076472

PCT/ CA02/ 00426 23. The pharmaceutical conbi nation according to anyone of

claims 1 to 29 forhdisghbhRmblieutieatreaémeinapfer ealdsrdEanteto hydhe
pharmaceuti cal conbination according to anyone of <clains 1 to 23 wherein

the active conpdundladddsthéd ifer ffeuthicdd adéft s & e Peesdnitediinept ©
synergistic ra,@crédaci® eBak@aceutical combination according to anyone of
clains 1 to 23 wherein the active conpound and the therapeutic agents are

present in a ratio between about_  1:250 to about 250:1. 26. A
phar maceut i c&t - cHbPRAFTTRRCHEEEREI FE™MPG NEy-ORe 3O HhiFste POYERaMRT ei n

the active compaungs and texst hgiaRe | ¢nageddis & € IBRMd | Bnd ald O
bet ween about 1:50 to about 50:1. 27. A pharnaceutical conbination
accordi ng to afeFEPrettig] SUfELE CF2PTRIFENE ATt Re SYEETEE Lorfpddtdand t he
t herapeutic agents are present in a ratio between about 1:20 to about

20:1. 28. A s®thod ghathgablindcal PRIh@IhRAWNNG CANEBIng COBPESIRE of
adm nistering to said patient a therapeutically effective amount of a
conpound of f@&dmilg |1 ¢o R23 pvherein the active compound and the

therapeutic agents are present in a ratio between about

1:250 to about 250:1.

26. A pharmaceutical combination according to anyone of
claims 1 to 23 wherein the active compound and the
therapeutic agents are present in a ratio between about

1:50 to about 50:1.

27. A pharmaceutical combination according to anyone of
claime 1 to 23 wherein the active compound and the
therapeutic agents are present in a ratio between about

1:20 to about 20:1.

28. A method of treating a patient having cancer
comprising administering to said patient a
therapeutically effective amount of a compound of

formula I:
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O (I') 46 WD 02/076472 PCT/ CA0O2/ 00426 or a pharnmaceutically acceptable salt
thereof, wherein B is cytosine or 5-fluorocytosine and Ris selected from
t he groupwoonprd43t ng H, nonophosphate, di phosphate, tri pireTptaateos26ar bonyl
substituted with a C1- 6 alkyl, C2_6 al kenyl, C2 6 alkynyl, C 6 _1o aryl and
0O -P-ORc ORc wherein each Rc is independently selected fromthe group
conpri si ng Hr G_6pldtyd ge i a Bl keaytep b be adddnyt handgod, hydr oxy
protecting group; . and, at_|east one, furthe erapeuti c, agent .chosen froma
nucl eosi de anal ogiREEHF dt L° HEMOT HT a?)reu%'l %%recgﬁft%l.n h%n‘f]re]?hbﬁ

agcor di ng t ox&l @b eS8t ravieried NngEdgp StEppr 0§ 1188 i Ni b s REsphaPE] Ses
admnistering to a patient wth |l eukema., 30.. The nethod according_to

cl ai m 28, V\/r@?@il?lsﬁ?%t%t etb“%f‘r‘o%ﬂ}ﬁ??? st%‘??%@”%nﬂ?@%@%t‘é’a nW%Egrf"nGl‘t 0 a

patient withagyile myel eoenais | eukemiaand chy Qnic amyel egenous | eukeni a.
31. The nethod according to claim28, wherein the step of admnistering
conpri ses adm ni sterihg to a patient wth chronic nyel ogenous | eukem a in
bl astic phase. 32. T __n@%hod according to claim 28, wherein the step of
adm ni stering corrp_r—r|es ffinistering to a patient with refractory /

rel apsed | eukem a. 3%?R he nmet hod according to claim 28, wherein the step
of adm nistering conprises admnistering to a patient

wherein each Re is independently selected from the
group comprising H, Ci.¢ alkyl,
Ca.s alkenyl, Ci.s alkynyl and a hydroxy protecting group;

and at least one further therapeutic agent chosen from a

nucleoside analogue and/or a chemotherapeutic agent.

29. The method according to claim 28, wherein the step
of administering comprises administering to a patient

with leukemia.

30. The method according to claim 28, wherein the step
of administering comprises administering to a patient
with acute myelogenous leukemia and chronic myelogenous

leukemia.

31. The method according to claim 28, wherein the step
of administering comprises administering to a patient

with chronic myelogenous leukemia in blastic phase.

32. The method according to claim 28, wherein the step
of administering comprises administering to a patient

with refractory / relapsed leukemia.

33. The method according to claim 28, wherein the step

of administering comprises administering to a patient
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47 WO 02/ 076472 PCT/ CA0O2/ 00426 who has refractory / relapsed | eukem a and
whi ch has been previously treated with Cytarabine. 34. A nethod according
to cl ai md8,02h@arei n said patient 1is admnistered a ther @p@Aocaddy

effective amount of (3-L-0OddC and Cytarabine. 35. The method according to
claim 28, wherein the step of admnistering conprises admnistering to a

patient with parcrieati ec€aneebry36. F8BapBEROd cakeaiiGi NGnd O welidihm R
wherein said %ati ent is adnministered a  therapeutically effective anount

of (3-L-0ddC ak@StyPArYBPrNE Y3 EreteImtlivdd AECEPIRG t o cl ai m 28, wherein

said patient is admnistered a therapeutically effective anmount of

(3-L- &ddC angly GCenki haphd®. ad8ordiBgmebhedaaacondi ngidr@ 6] at4n 28pathesiei n
said patient is admpnistered_a therapeutically effective anount of
(3-L-OddC and F&arddigisteied The thadto UG dinEt beetave 28°Upteretn r

is Hand B ispcytosine, 40 od according to claim 28, wherein the
(3-L- dioxol an«le3 %{'sggtd%l gélglt nggo'erﬁgg}éﬁdf the corresponding (+) enantioner.

41. The nethod of claim 28, wherein the further therapeutic agent is
Cyt ar abi ne. 2. Thiee meehbddofactdcaidniZB, taheldeiin t2%e fuhéhelin tther apeerdi c

agent is Genti t%bi ne. . 48 VIO 02/ 07 47%in£/ Ca{%QnZ/nQ.? 26 . 43. Th%1 ”5"5 hod Qf

clai m 28, wher &n e Ut T Her™d hgrrélgeu I'c ager%‘t S elrd‘élr%b}:gi n. tien

with pancreatic cancer.

36. The method according to c¢laim 28, wherein said

patient is administered a therapeutically effective

amount of PB-L-0ddC and Cytarabine.

37. The method according to claim 28, wherein said

patient is administered a therapeutically effective

amount of PB-L-0ddC and Gemcitabine.

38. The method according to claim 28, wherein said

patient is administered a therapeutically effective

amount of PB-L-0ddC and Idarubicin.

39. The method according to claim 28, wherein r isg H and

B is cytosine.

40. The method according to claim 28, wherein the pB-L-
dioxolane is at least 97% free of the corresponding (+)

enantiomer.

41. The method of c¢laim 28, wherein the further

therapeutic agent is Cytarabine.

42. The method of - claim 28, wherein the further

therapeutic agent is Gemcitabine.
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44. The nmet hod according to anyone of clainms 28 to 43 wherein the
conpounds of formula (1) and the other therapeutic agents are adm ni stered
to t he nmawoalR/074372 need t hereof sequentially. 45. The net hedTanwendizag to
anyone of clainms 28 to 43 wherein the conpounds of fornmula (1) and the
other therapeutic agents are adm nistered to the mammal in need thereof
si mul t aneousty. 46he ThaerikbHod @tcoedeify t @@mnyonieepéinl aigie 28ftiot Udr
wherein the active cor{RQUnd and the eutic agents are present in a

er

synergistic ratifGrRLI e 388 Hod ShdcHHHE b anyone of claims 28 to 43
wherein the active conmpound and the therapeutic agents are present in a
ratio betweeps abothe 1mdbfotio @beditdirdOtd. ABronEneofetdledngccosditng 49
anyone of cl ai 28 to 43 wherei n%éhe O}gti ve conpo n)d and . th therageuti C
agents are pr el EDPatFYBELRL_N AbotPTTISED t bl abGiY 5621, OWEST The

nmet hod accor di rhdruipare oehitdl BE-28adRiA3st Mhed eicd t fige Atz ICOMpound
and the therapeutic agents are present in a ratio between about 1:20 to

about 20:1. 5&esA pHELRRe SR G MK -ati on conprising a pharmaceuti cal
conbi nati on according to anyone of <clainms 1 to 27 with at |east one

pharmaceuti catly ThecaRtablie £E¢S+@INGr teXERRY . of9 MR QY 076442 43

PCT/ CA02/ 00426 51. The use of a conpound of formula (I): O ROB
wherein the compounds of formula (I) ‘and the other
therapeutic agents are administered to the mammal in

need thereof simultaneously.

46. The method according to anyone of claims 28 to 43
wherein the active compound and the therapeutic agents

are present in a synergistic ratio.

47. The method according to anyone of claims 28 to 43
wherein the active compound and the therapeutic agents
are present in a ratio between about 1:250 to about

250:1.

48. The method according to anyone of claimg 28 to 43
wherein the active compound and the therapeutic agents
are present in a ratio between about 1:50 to about

50:1.

49. The method according to anyone of claims 28 to 43
wherein the active compound and the therapeutic agents
are present in a ratio between about 1:20 to about

20:1.

50. A pharmaceutical formulation comprising a
pharmaceutical combination according to anyone of
claims 1 to 27 with at least one pharmaceutically

acceptable carrier or excipient.
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O (I') or a pharmaceutically.acceptable salt thereof, wherein B is cytosine
or 5-fluorocytosine and Ris selected fromthe group conprising H,
nonophospiWweatoe/o764d phosphat e, tri phosphate, carbonyl substipCht@d2m£2h a Cl-
6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C 6-10 aryl and 0 -P-ORc ORc wherein
each Rc is independently selected fromthe group conprising H Cl_6 alkyl,

C2_6 al kenyl51 C2 fhal kydydf aansbrdodived oxy fsedelcd | g group; and at | east
one further therapeutic agent chosen from Cytarabine, Gentitabine,

| darubi cin and conbinations thereof in the manufacture for a nedi canent
for treating cancer in a mammual. 52. The use according to claimb51 wherein
t he conpound @ orng%a (I') is at least 97%free of the corresponding (+)
enanti omer. §é ouse according to claim51 wherein at |east one further
t herapeutic agent 's tarabi ne. 50 WD 02/ 076472 PCT/ CA02/ 00426 54. The
use according to claim51 wherein at | east one further therapeutic agent is
Genti t abi ne. 55. e use according to claim51 wherein at |east one

further therapeutic agent is ldarubicin. 56. The use according to anyone of
clains 51 to 55 whdféin the cancer is acute or chronic nyel ogenous

| eukem a. 57. The use according to anyone of clainms 51 to 55

or a pharmaceutically acceptable salt thereof,
wherein B is cytosine or 5-fluorocytosine and R is
selected from the group comprising H, monophosphate,
diphosphate, triphosphate, carbonyl substituted with a Ci.
¢ alkyl, Cp.s alkenyl, Cy alkynyl, C s.10 aryl and
0O
I
———T—‘ORC
ORc
wherein each Rec is independently selected from the
group comprising H, Ci.s alkyl, Css alkenyl, Cis alkynyl
and a hydroxy protecting group;

and at least one further therapeutic agent chosen from
Cytarabine, Gemcitabine, Idarubicin and combinations
thereof in the manufacture for a medicament for treating

cancer in a mammal.

52. The use according to claim 51 wherein the compound
of formula (I) is at least 97% free of the

corresponding (+) enantiomer.

53. The use according to claim 51 wherein at least one

further therapeutic agent ig Cytarabine.
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wherein the active conmpound and the other therapeutic agents are used
sequentially. 58. The use according 'to anyone of clainms 51 to 55 wherein
t he acti womenpaond and the other therapeutic agents arePGTAUAN02/00426

si mul t aneously.. 59. The use according to anyone of clains 51 to 55

wherein the active conpound and the other therapeutic agents are present

: n a synergisgijc Tlﬁéi@Sechc?rﬂlj‘l&gn’&qucﬁj).&)ﬁh emnhih@ateim? §’orrméiasitng>rﬁ
east one active npound o ormula (I): Q R.,O @) or a
pharnaceutlcalﬁyrggﬁgpggﬁF@pgﬁ Pctﬁgﬁggffswﬁgpgﬁﬁaglp§ "cytosine or

5-fluorocytosine and Ris selected fromthe group conprising H,
monophosphatss . dﬂmm@@ahecokahngo&pha&mmasmommlexﬁibﬁteht utedsw tdhe Cl-
6 al kyl, C2_6 Ike% 6 al kynyl, C 610 % %I and 51 WD 02/076472

PCT/ CAO2/ 00426 TU§tET tbeEﬁEeu € RHEPE 15 dCRTBEIFE M ndependent Iy sel ect ed
fromthe group conprising H Cl1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl and a
hydroxy protzxti nthegyr aige; asdoatiihgastoongfard heit t berapeut 5¢ agentsxhosen
froma nucleoshde analgﬁue and/ or a cheno hera eutic agent wherein the

at |east furth¥°tReFapetti CHYeMt 'S offEre n THBHUDI e L oG
rati o of the coepaerdsof

57. The use according to anyone of claims 51 to 55
wherein the active compound and the other therapeutic

agents are used sequentially.

58. The use according 'to anyone of claimg 51 to 55
wherein the active compound and the other therapeutic

agents are used simultaneously..

59. The wuse according to anyone of claims 51 to 55
wherein the active compound and the other therapeutic

agents are present in a synergistic ratio.

60. A pharmaceutical combination comprising at least one

active compound of formula (I):

B
O
(1)

or a pharmaceutically acceptable salt thereof,
wherein B is cytosine or 5-fluorocytosine and R is
selected from the group comprising H, monophosphate,
diphosphate, triphosphate, carbonyl substituted with a C;.
¢ alkyl, C,.s alkenyl, Ci.¢ alkynyl, C 4.10 aryl and
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formula (1) to the at |east one further therapeutic agent is 1:250 to
250:1. 61. A pharmaceutical conbination conprising at | east one active
conpound wbokorasmt a (1): O R OB 0 (1) or a pharnaceut ipcaldap2aerept abl e
salt thereof, wherein B is cytosine or 5-fluorocytosine and Ris selected
fromthe group conprising H nonophosphate, diphosphate, triphosphate,
carbonyl substitutedgMth a Cl- 6 alkyl, C2_6 alkenyl, C2_6 al kynyl, C 6.10
aryl and 0 11 -P-ORc ORc 52 WO 02/076472 PCT/ CA02/ 00426 wherein each Rc
i s independently selgctedRéromthe group conprising H Cl1 6 alkyl, C2_6

al kenyl, C2_6 al kynyl| and a hydroxy protecting group; and at |east one
further therapeutic &ftmt chosen from a nucl eosi de anal ogue and/or a

chenot herapeutic agent, wherein the | east further the eutic agent is
other than doxoriti%§iP ﬁ%lc%ﬁd{aﬁ{ﬁ'&? e”ftolrymﬁeje(qt)eé%qtﬁegh%t | east
one further dRarnpeitpe AGRNT ar@ _PrLasent, i@y a alSwisFlgi sti ¢ 4atyeyl 62. A

met hod of treatin ent having |l eukem a conprising admnistering to

a_pati
sai d patient?hg %%@f‘%ﬂffé’&f iIRAMSF R ETMP amount of a conpound of formul a
| :

and at least one further therapeutic agent chosen from a
nucleoside analogue and/or a chemotherapeutic agent,
wherein the at least  further therapeutic agent is other
than doxorubicin, and the ratio of the compound of
formula (I) to the at least one further therapeutic agent
is 1:250 to 250:1.

61. A pharmaceutical combination comprising at least one

active compound of formula (I):

/O B

e
o)

(I)

or a pharmaceuticallyAacceptable salt thereof,
wherein B is cytosine or 5-fluorocytosine and R is
selected from the group comprising H, monophosphate,
diphosphate, triphosphate, carbonyl substituted with a Ci.
6 alkyl, Ca.s alkenyl, Caz.¢ alkynyl, C .10 aryl and
O
——!DI—ORC
ORc
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0- RO (lI) or a pharnmaceutically acc
cytosine or 5-fluorocytosine and Ris
H, rnmonophwephatay2 di phosphat e,
Cl- 6 al kyl, C2_6 al kenyl,

Cl 6 al kyl,

rati o of the conpound of formnul

the at | east r i O 4
addird heratdey wé&aﬁ?f)

tri phosphat e,
C2_6 al kynyl,
wherein each Rc is independently selected fromthe
_ C2_6 @ deanl ,edeh Ralky My dedsh derttydf asen qud@ctidig group;
WO 02/ 076472 PCT/ CA02/ 00426 and at | east one further_therapeuti
chosen fr om%F oW IHT Hel Bhdl odues dndf ot £ hetrpt HaY apetaf c2 uge

&

eptable salt thereof, wherein Bis

sel ected fromthe group conprising
car bonyl sulpsmicast/eas2ei t h a
C6_10 aryl and 0 -P-ORc ORc
group conprising H,
53
ent
wherein
and the

C ag
m/f
t han doxor ubi ci n,

rdi$p ot her
| east one further

to the at

therapeutic aggpl aitS 1k280 drfe 200 dhe £3thér8BENEHC Ohgbhealdhdged Patdment

havi ng cancer, ot her

pati ent

t han | eukem a,

adm nistering to said

, conprisin
a theragdeaisdslel yaraieeue vearshiint aofgrae%%%%ﬂe‘é?m@rqﬁnfa 1: 0

ROB O (l)nhdfes Phacmageutd Ll | yuaeaept bl Srhdc ilheigohy Waergine B 1's

cytosine or 5-fluorocytosine and Ris
than doxorubicin, and the

(I) and the

compound of formula

at least one further therapeutic agent are present in a

synergistic ratio.

62. A method of treating a patient having leukemia
comprising administering to said patient a
therapeutically effective amount of a compound of
formula I:

/O B

or a

pharmaceutically acceptable salt thereof,

wherein B is cytosine or 5-fluorocytosine and R is

selected from the group comprising H, monophosphate,

diphosphate, triphosphate, carbonyl substituted with a Cji-
6 alkyl, Cyg alkenyl, Ciz.s alkynyl, C .10 aryl and
O
|l
——IT—ORC
ORc

wherein each Rc is independently selected from the

group comprising H, Ci-¢ alkyl,

Cs-¢ alkenyl, Cs.s alkynyl and a hydroxy protecting group;
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selected fromthe group conprising H, nonophosphate, diphosphate,

tri phosphate, carbonyl substituted with a d_ 6 alkyl, C2 6 al kenyl, C2-6
al kynyl, w0204z yl and 0 11 P-ORc ORc wherein each RecrgAmvdependent|y
selected fromthe group conprising H Cl_6 alkyl, C2 6 al kenyl, C2-6

al kynyl and a hydroxy protecting group; and at |east one further

t her apeut i c s;agenit chesen bhemfartheel e@&ﬁmeaﬁ:alcoguﬁarﬂndQEMSm from a
chenot herapeutic agent. 54 WD 02/ 076472 PCT/ CA02/ 00426 64.

phar maceut i 6’:9101&913%62% t i OPCEOTT | sf_"ﬁé/arpheﬁ na‘&%%?l?té%?r%%%Fﬁ%tl gyent

accordi ng t@mfér%rﬁ 60nandtatl eds@astuprige phaneaegutitdal |agacceps abiterar ri er
or excipient.
P than doxorubicin, and the ratio of the compound of
formula (I) to the at least one further therapeutic agent

is 1:250 to 250:1.

63. A method of treating a patient having cancer, other
than leukemia, comprising administering to said patient
a therapeutically effective amount of a compound of

formula I:

or a pharmaceutically acceptable salt thereof,

wherein B is cytosine or 5-fluorocytosine and R is
selected from the group comprising H, monophosphate,
diphosphate, triphosphate, carbonyl substituted with a Ci-
¢ alkyl, Cp.g alkenyl, Cz_s alkynyl, C 10 aryl and

Il
—FI’—ORC
ORc

wherein each Rc 1s independently selected from the
group comprising H, Ci-s alkyl,
Cs-¢ alkenyl, Cy-¢ alkynyl and a hydroxy protecting group;

and at least one further therapeutic agent chosen from a

nucleoside analogue and/or a chemotherapeutic agent.
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64. A pharmaceutical composition comprising a
pharmaceutical combination according to claim 60 and at
least one pharmaceutically acceptable carrier or

excipient.
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