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[0009] However, after more than five decades of study, 2-DG has not been approved for

the treatment of cancer in the United States or Europe. There remains a need for methods of

treating cancer with 2-DG. The present invention meets that and other needs.



[0010] In a first aspect, the present invention

provi des a nmethod of treating cancer, which nethod
w@eopneses adm nistering to a manmal a t her apeRtT/Us2004/000530
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to abdut 766 mg/kg (11) amﬁher(bmbodhﬂﬁﬁ,]:the Hailypdbsedy ebduh 25 d@kg @chbout 150

me/k i Qhi sl B0 RIS Rte Yo G o et into
subdo%?§ %}dﬁéﬁ{ﬁﬁﬁ&é@h%ﬁﬂ%&%%s\’ e 8f iRfckivg), Qﬁ'& BhRb (t@d)' 8four times
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amammal. In another related aspect, the invention provides the use of 2-DG in the

manufacture of a medicament for the treatment of cancer. In another related aspect, the



i nvention provides the use of 2-DG in the manufacture

of a nedicanent for use in conbination with other
wa@piooeaseer agents for the treatnment of cancerPCT/IS2004/000530

anot her related aspect, the |nventi on provides the
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medleﬂhélﬁllﬁﬁﬁﬁlmstéi&i aED foa BElbAst tie@ddysdh®ne WeeRPeriod. In one
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embadlimentathe anedirssnt isadmanisiered arally. dn gae embadimenty e medicament is a
r Le t 0 t
table[rgr {%Sule aﬁ?{ﬁg rﬁ?@cﬁ%%nnﬂf glle I{diéga%?eglg lesr%/ lé d 18 oﬁg Qm(l;gc@ment, the

medlemaétdumnqmdttm cﬁiﬁdin@ 2P Gtat as:oﬁceh&bﬂl@t in the te{nge o psa480 mg/mL,
or sachet containi na from about 50 to about 5 g of,
morepreserabioimthe range of pHte 2wl and a@tlcmaﬂg EpRtaing gPEgsEtive. In
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conprises rlng to a
mgtbhbcnnﬁmfmbﬂy effective dose of 2-DG In one
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efrbo conprises adm nistering t
of 2-éinim bnaehbatimest, the(methyd edrfiiptites wéminigemngto azmm@maha
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€ canCer

therapaintesally cffeine ks oLEDG {nventgsaioarwitiofadrion ltlﬂir@y and, optionally,
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coloﬁ getl{cglc Bgﬁ—gmﬁﬁ ckii ﬁﬂfgrgaﬁéer Arﬁ)trgﬁﬁe c&HP qh gﬁ? %mbf)&l ent the cancer is

I'S"a taxane-resi stant cancer,
a mLﬂmﬂmgl sestaddah cer oF hatnaen thaofs adhdraise neframtyZe Bé‘amtena In one

therap utically effective dose. a rel ated
emb%f%@@% CtCRBCES i Brrane Froistpl R %%40 é@ Gty administration
of a ok &M 49 BN i iiurichIly Ghoehvaade! | M nary assessment
he cancer pati'ent t0 determ ne the degree of
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ure 1, panels A-F, shows results of
and anlﬁn@ﬁrpamtb of the éhvetition arg deserthediim mprerdeisid belMaI522
xenograft nodel. [0016] Figure 2 shows the structures
of certain 2-DG anal ogs. 5 WO 2004/ 062604
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[0015] Figure 1, panels A-F, shows results of a 2-DG/paclitaxel dosing study in a mouse
MV522 xenograft model.
[0016] Figure 2 shows the structures of certain 2-DG analogs.



[0017] The present invention provides nethods of

treating cancer by admnistering a therapeutically
we@tdogosleve dose of 2-DG al one or in conbi natiPCT/WE1004/000530

ot her anti-cancer therapies, including surgical

Ircra]s;aﬁgl OQP radi ati m%@&bmand?%w@% To aid
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herapeutically effective adm nistratrion of” 2-
therap@utleailyl affestivatowenl%Da, doheor inmbmbization Mltlnfgbm@ﬁ cancer
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(vii) formulation and
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o o5, 0L B R AT R0 O
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packagihgrefideDG.cal | y ef fective dose or administration
regimen for the conpound. The present invention arose
in part fromthe discoveries that the desired

Therdpaﬁtﬁ@neléfﬂe@m%fefdaﬁmsﬁaﬁbm2aDh3 eved only by repeated
adm nistration of the conmpound in an effec |ve dose

[0018] anWydile the offrst akipe e@mlrtlﬁ@tlpwé APG R0 sABRA Gells andiraness gatients
has b?{] sttﬁcﬁéci OQ%cm?i}%Er;sf 3 T)@ha bt ]pk%?p%%gal ﬁir%&@frédﬂﬂeﬁt of cancer,

erapeuti ca ectlve ose 0 e mamal
becausb @b @nt has dltschﬂrl‘emdauherapédn}talﬁ éfémtnve dostozradotiniairatizo rbgamen for
admnlsterlngZDGat afre g}ﬂecfter th

the c%@p%@ %gqgser\y\mwegtlmbgp?eelﬁ §}JOP/8IF%Sr gatttg glesued
thera %ffeﬁth%ﬁ%e Qbhistdd dnty By I’é?o%atéﬂ tadﬁ’ﬁﬂlétratﬁﬁl%&“ﬁfé' @hfpoliidin an

s and COI’TpOSItI ons of he i nvention can be
effecmse@bsb martgeeén onaapect, the m\wnyomramwdes aimpthedifrgeating cancer in a

patlelg:tgw@gfrgmsfe nga & agla?lﬁ%%fecb?g ?(Hsg of 2:8@ lttg gﬁefqlangnrrrl%p where the
therap@ficBIly cffsctive ABEPEHtARL] Widmﬂﬁstéiﬁ@dl -Dey giatrequbficadréA1€ than one
cancer” (or treating a gl)atl ent with cancer) refers to

© day pleaWﬁdg Wihilg é‘pmnbbwmcal eefss feci human, thiessiof gkill in é@m will
appregmgef {.‘ﬁg tﬁ? rnbe;#x o‘# 8omp5s?t?o %ftl?el gé(ﬂtﬁﬁl' &f bg l’used to treat cancer in

nore sy

any nikriingl, UIRTHg Aén-Buh@nprigbtesl aﬁﬁaq?!erlméﬁtaamodels $>|f h\Mnﬁlg cakers. Tn
di sease progression, anelioration, palliati

one estblliment af therimpmtion thepatignide 2 bpmes patights Ag |HS%F herein, ‘treating”
cance%g #gatti?l 1§1§t' 1@1 ?(ar?gié/\z ké}%}g?ﬁg&g{gﬁt%ﬁ 6% ?g%lﬁéﬁ@ﬁmal or desired

Tol alt HPes uI
resulB¢inotud pdsit wot llimitdétbtog‘relﬂdwaﬂﬁ)n@)fr aﬁiehonatleﬁ efivnd enveoreispmptoms of

2DG|sadmn|sered| se in heraneof
e s 5 Sl st S R o gk 3 e esSon
amel ré(tg)n gall?lat%f‘i op%‘?é lpzﬁhbﬁ B théRl d&s%e std%@ a}ti’.a?l3 8t E@Hﬁle@&emmsmn

atrents, erraxwrum I's prefierably
prololl’lgéd grrearabandtd‘tm bﬁﬁﬁidmﬂ/résgltp hnmw]m in the |tht and,

o E S ST R B Rl Bt
daily c%g@ﬁpﬂ{& ratpR oFUh&H 19hg 8F IDG/REbf Bﬁfe'n?%gﬁﬁo%but 1 5k8B€2-DG

dinent,” 2-DGis admnistefed in a d dose I'n
per pahent g, Gbr trﬁatMﬁltZﬁ‘(MMB m@entsvme/ rusmmm @@Iyaisxse is preferably

not gred uh]ga%o#ﬂ%)ﬁ rﬁg/ktﬁ %ﬁﬁgﬁ twq écgiiiglfgly? ﬁﬁ‘i adm1ms¥ered in a daily

dose in the range of about 1 mg of 2—DG/kg of patient weight to about 500 mg/kg of 2-DG

per patient weight. In one embodiment, 2-DG is administered in a daily dose in the range of



anot her enbodi nent, the therapeutically effective dose

is a daily dose of about 10 ng/kg to about 250 ny/kg
w@B0020860per body wei ght of the patient to be PCEHESBEU4/000530

I n anot her enbodi nent, the therapeut| cally effective

/ Kk
about g Nadp Ght PO pkipSa R PP ot i BE L ihfied o PP, In
anoth@f@ﬁgddﬁ%@ﬁb t}fehﬁerﬁﬁb%ﬁ@ﬂ%ffé‘cﬁ% Mosqu h@afly ¥esedT2BotSI 0 mg/kg to

about 25 ng/k bout 50 ng/kg of 2-DG per_bod
aboutv%ﬂgm/k@bf sz patboelmweuaht off éhe padignicte. be[toed] Inpgother

et AR SO 0 i AR or 2

DG p%&dyﬁbﬁgﬁt‘ oFee peichi® beatcard! In dndtiRR embodiakhtIRiRg thezpedtically
adm ni stered daily for ag&erlod of tine

effecﬁw@aus abouti} mg/kgdaiahewty0gpg/ke of rDGter hcaié/twgght of the patient to
be t C%gsecutive days will be enployed. In related
¢ I8 ¥5odi nents, administration is for at least 5

[0020] O B& ae¢Hidvéahétayeutic affettb@atss/ theahaasauticalty efeetive dailypdose of 2-
'east 10 consecutive days. Depending on the dose

DG if wally admisnstorashuitnle Sm6h io:Beipatiasty I PBBRIUBERG2RG is
admn{u t%re%r(%ﬁ& 'f&l A ﬁeﬁfodggglg{eﬂgf Wg&ﬂge&&f{%t it fétaétg)ﬁlcfgﬁ%ﬂ 1@{5& 3

conseRlitivddayd avill e eﬂ@&@e&ﬁm fm@taﬁemhmditmn‘eﬂadmnnmrhﬂmrpiséor at least 5
smal | er doses through, t course of a day gv ndcl udbn .
consagytivg @AvsItdeRsin ewssc%wﬁgazﬁ» Of t lFass dR Gaasetutive days. Depending on

the d@s@nfo[?fnﬁfaﬁ% ' q%lﬁ)route P Edrﬁmltﬁn st1B&edBy &e'ﬁyctf@i%néy éﬁ)’({iQEéj

two sma doses and adm ni stered tw ce _
convemmbe wif quoatmntothb fente dantyldoss mdp be sdministerad oier @tﬂeyr exithe daily

thrice . dai.l | he reader that .
dose a6 adopsGier it minle SRR Ohroh HiF SouRRGE oy fipgyding by
1nfusfoﬂ WwWittfa ?l%g h Bk ﬁitfa@éﬂo%@ a@@ini St 0B IF of 8khnhp16,| thél@osatthdyl 1 @vided -

adm ni s {ions. [0021] Administration schedul es ot her
into Mwasmaﬂon@wcmmd/@dndmsteyechmmd@bfs ar dmded ato ahree Sln@ller doses and

ti once e ot he S »
iS50 S LU RSP b At Sy
admifié@4tiornt 18 nbelidayd to@ne@ﬂﬁﬁnlﬁrm@eﬁaa’y bts’d' caf pichpieaheltiple
some instances, but in any event, 2-DGis repeatedly
admipigiptiinst ered over a period of time. For exan‘pl e,
[OOZigh ngﬁgmrpécﬁé%@ée% &H%IJ Vtgarlrg@dl{ %Ceu&llvg ghﬂ’}dé ésg'étl&? Ehlso be
used.f Aaﬁmmmrdtion dnbde eveey othien dam(elbﬂ) - p@fﬁdumrbrdxmmm&m,rzeﬂ at

| east 2 days per ek for at %e‘%t évvo t.hree, four
admipjstyatiqy onge ey@ag;]@lr Y, OhHAREAVE e ekgpprg?late in some 1ns’[ances but
in ang le{/%[e AP &lr¥pe eﬂgy hﬁsﬂﬁéd SR a r}g‘gﬁ&ﬁ 8f timf OP{)r extahMfe, Whether

ST SEX e n a six- period, or,
admlﬁistreﬂlmms iduidy anclﬁ«hng,eets ﬂomlsa dt\mh:d danlh rdesa), ef\@u}r chélr dey, or less

| east s eriod
freaugie BB b o2 S ol Hied L Ie AP e ek B gileast two,
threePRur, Y8&'or 2Pleadisid &A8eculivOwebltY, B alté@bfively, f¥€atWastiwo, three,

least six consecutive weeks, or, alternatively, for
four, diveloe asleadt wix, wids adthirf @sm—mcmth peed, ar, altemstively xfonaidrast two,

'thi as' -nont h pe alternatlvel for
three b s Bl TR o i o ey St L o ) on B @iment, -
DG 1%&Iﬁirﬂsté}e@1 WEleY R 3 raayé ﬁbrﬁ%ekqgr at!|EhsPRR, BFBQ dbwreile 8r #Gast six

I's adm ni stered at” l'east 10 days per nont h,

consayutive matksy ontaltereatswtelsz domw@sbbvo thoee, Hours Gve en atlleasbtix weeks

mth&%ﬂ)ﬂ A pe(%) Sgragl?ernatlvve\:? , for a\{\PeastothAé/ 91ré266 Qodﬁr, five or at least six

weeks within a twelve-month period. In one embodiment 2-D@G is administered at least 10

days per month, optionally at least 20 days per month, for at least one month or at least two,



three, four, five or at |east six consecutive nonths,
or, alternatively, at |east one, two, three, four,

w0 pang/oeas0at | east six nmonths in a 6-nonth periPdr/US2004/000530
[0022] For optimumtreatnent benefit, the

stratjon of the t.herapeutically e %
three; £, SR oh BLlsR o SRITPHFERRRTS: 0 Sriaifely’ bl onf g3, three
four, {E BEat0LAS Sk UhbMBs BBYEmoAlth&idaen for  at least five
‘to ten consecutive days, or for a week, or for several

[0022]e ckes aptimron greatTiensbengfit, faa ddarinistrajorbef the thamnsutieally effective

dose éseg%%?edgt‘égg{u Iple a%ygk%yplctaﬂ% ﬁ(?rha% entt Mt %ﬁge%u{ﬁ days, and often for

at 1ed3PMNAS terbtonsBaMive Jays) br for eRdekObr ffo@ BeRFal WeeRL& more. Thus, a
Consistent with adm ni strati on regi nens of other

patienfrnatbhadministsed 3-DG llwcmn%vvltb pressnpisthodp for several days, a

Weekn% h‘%soln&ﬁb%g% %100% Sthr%’r m%mﬁa )?%’e %&nal }E?t%fe?ﬁlgﬁg& nce da| 'y

[0023]or Caﬁsﬂterﬁﬁﬁltﬁ i&rﬁlmstrﬁtlérf:‘ﬁglrﬁﬁnsaif otteaahtidahve algents, DG may be
consecutive days, and such three to ten- or five ta

admigisterefip newlEnlerrepings nefadganisupion. dipr Grample; i some ggpbodiments, 2-
DG rtl%;g l?%a : Bg;é?@d E)ﬁc%gﬁ ly Y% 'iéa e‘é"tf) Iﬂen o 1L4sE Y n consecutlve

period r ng| ng fromone to severa
days @l weetnthesectb tensot ifivk ¢o ttayday teatnmeind maFberrdpaatey pncen tw1ce or

some enbodi nent.s, 2- is admn e ever ot her
threecpg gnare, Ry SO Hiss WAk A - @?aﬁ’é@%d‘i‘@ﬁl 15 Berbd rngidion one to
sevelaPwh &S befEh th s ﬁﬁit @ﬁay ﬁ’éatxfnleﬂte JifhilhAY, i ip some embodlments 2-DG

adm ni strati ons, such two, three or five to ten
is admihisteied wmyuodm dq}D dorrtwp (£) @nradpnmsmtmmmpret oftepdhrep to ten

admlaerrﬁﬁﬂl%r%% t‘rff it SR e beec N 4 Bt

admlﬂlé{rhﬂlﬁis%qaﬂayt bedpRa once Fni&, offtﬂréd & Bore@iti with a no-treatment
" schedules for admnistration will be apparent to the

(wﬂhs%DG)ev@npd sanging ferarone ¢uuseyersl ppelshetwernserh swligple-day treatment.
Otheg fnlugtg{le g 8§lee%§51r %&‘Eéfge}dnngﬁﬂ%&o}t \% lpegap@?fe'ﬁ?{oatﬂg %115 lgcﬂ)ﬂa)fucloner

quldaﬂlspmiﬁlgﬂd)gﬂlgez DG | n t he ranges st at ed (e.g., 1 ny to
per kg patient wej ty caII

25 t
[0024]5 olwecﬁspg;t dggmst@gng,ft t}wgegmalb@f@ﬁ‘gye Q§p oareglmen of 2-DG”

L T

patlethélghe ttpicallg25eotl SO mg ¢fe-Danme kg iofi patint p&ighe)’for a specified
11 h
T TR R R
has AP ?febtocﬁl AL c£1d2Ed 86 patient qnﬁﬁf‘aﬁ% WerdiRMeally effective dose
consecutive days, 7 consecutive days, 10 consecufive
reglmlen)ssfor :b:DG mabtde $hmtaylsscr1bed heveipk suchtas Iadmmmtmtwayé 2@@ for 3
d gne nmont h, east é Q})’ Lhy, ¢34
COHSF%% B %36’: 88’9%60%‘fe %ﬁt heOPFBYIBY 9443 b‘g?‘?‘ﬁf“‘z"r NG 3Y% a‘déas ays
per \iféeﬁaétq@dgf 3 H%Q;' 15 WelE ER TRk Mbnﬂp at féﬁstﬂ'() ?Qber' rﬁéfrﬁﬁtdn@@tt least 20
dose d ‘frequency of 2-DG admi nistration can
daysspet mon’éd t o achl eve a maxi mal sustai ned area under

10025} PSR T ST (iR R e A Eoy e Fhe Syt E AVERfon, the dose
and ﬁ&?l'eﬁ@_%f@ DG s@silstraiish eanBRseIEBled 8X BEE&V e RhxilfAE sstHifdd area
lsto 2- as neasured by AUC, while m nimzing

under He pi@mm@lncmt@élnn cuA ééHCr) atverdhe eme plireagments Thy Iﬂ@oretlcally
o BB R AT R b B M 20020,

measuted by AUC, while minimizing the maximal plasma concentration (Cpay) for any single

administration. A higher Cpax Will contribute to toxicity while the AUC will determine



WO 2004/ 062604 PCT/ US2004/ 000530 efficacy. As is

understood in the art for other cancer therapeutic
waeleang®we2604 eat mrent with 2-DG may be suspended PCT/US2004/000530

tenporarily if toxicity is observed, or for the

conveni ence of .t ie W t hout d rti rom.. .
effice i e JRLCEHOTd2 1 AT T AT (iretpel B AeD: FeaBT with 2-DG
may bP3tspérldéd RBNporh@ISUf toxidity Sy Sh¥e B, 6:0108 tetc®RVerérdd of the patient,

hypogl ycem a (i ncCluding sweating, irritability or .
withowé depsafing from thesqope af thenavandgn.randshen igsurdess 2-B4htopicity may

s BESd Sl i e RLARGE Sy Dy ornaun)
In re-fHehtniet FepPBads, Bidrdosd SdntRt ddpubtedto sttt patienplerance of the prior
tenporarily stopped as severe synptons are, observed.
treatimprd. eansoevest, as EpIAP pbeaTad dgingfrepeatipdministration. cigsing can be
dr.ug hol i i ne. i St
GO RN OB REAR Bln LR bl BBl g of

admifis@aidn @aiy holagpsinibetendedbatahe AmPGHenhhetirsc argahef toxicity (brain)
nmeasured or determned |jndirectl ¥ by cessation o

no logafsenisns. signiiqat epnsenteiions Pet (G ehich gL bepegurqdRy determined
T e i | ific. .
i 5 55 D O B g U o can
definsd AL a1l baspecifir dmk bor igdividiabasdincdrughoRdG thdt @6sed on

one enpodi niant, tGe 2- D%%mdm nistered in a
SYMHIRHBIRITEI P1PaR CFBREEE ¢ cohtain gl ucose. In one
[ooz@gbgﬂée X bodifléntPRE LARE i a@r%gﬁ%cgr%%q@? ERmhB1BA Wt dBES contain

mnistration of tl n one enbodi nent,
glucdshenpmat iearvodingentthapatienethstsdroan B davl g howrs peiotiioghe ddmintggration of

t ime period when 2-DG is adnm.nistered. |n.one . .
the 2ol e DGR T RYGHE PRI St G4 A st ARG the time
perio@ vRhi2EDG BAdRIiS¥eE AIPMYSHBIEMBHESS the UBRnEen, DIBG is

Atkins diet. Wthout intending to be bound by a
admipister¢d:tol aepatienicivemlosngarbadiydiatpdic suds asghe dpkins diet. Without

. di . | i | .
BT S g ——
resultsdfiidefi8asell glicdsavailabile td1éie boaglymakiantheels indtypbxiedegions of

for glucose and thereby rendering those cells even
tum aipody syempmere stapvadG oy glucose pad igsebyrprderipg dhgse cells even

® . ighaly.d : :
AL 5o 50 SREALTAL AL UBGSE il SRR o o
enerdyh ¢hd lesseglu@ne tigye isethe less emdegy titeheiscald the kever epergy levels make

o o B R Rk Coecgr rpellon L
Mor#bgi%% griﬁlx{ grﬂggg%a‘{egﬁ%ﬁﬁfoﬂﬁll high R LHR Mehdirsleindididt g{cﬂl force the

I ze Tat” for the generation
bodyenatitjye fat fsith¢ gangration ol enggeneesdtingiindhe gateoioniod dttone bodies.

o3I OS2 & B LR 5 D R A Bl 0" o s i

ketolROSHBS Hefh&ATRSbrai®s RipRhdbnSe IR BRIOQNER tRETcBhIGRI s it
therefore decreases Its sensitivity to 2-DG (i.e i f

sensitivigy b 240G Gizen, ifjthedrain ears gdnferaté sufficigneangseyf tong hedies, then

oo 6 B B DRI 2300l e
2-D(§3Bﬁ_ﬁdl_§§ in BreB@iRvhd Radiid toRicith €tyBlcaily nfdiTedt@BHY §¥@nptoms associated
toxicity (typically manifested by synptons associ at ed

withwypeelyseptia), frearpdiction hEkespagibasti¢sdn eacticetven o protecethebrain from

2-D (gqfll%\(,:“\;til}g;g%e\étg Sgé\%eclag@eg tdﬁf(,:etg ﬁ)i ??]()jg g)z é@lgiﬂi%&&%gfc%nﬁnuously for longer

pericdd B fing! Binally, Retone Bbiliasiaids hitvd &iti-tueedfiecpah aodisf hbmselves, so
time. Finally, ketone bodies may have anti-cancer

effects in and of thenselves, so 9
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WD 2004/ 062604 PCT/ US2004/ 000530 the production of

ket one bodi es can increase the therapeutic efficacy of
w@mpooakeleeL£ancer reginen with 2-DG [0027] 2- DETHS2004000530

adm ni stered in any nunber of, vvays known to those of

I n..the or al nt er
e oo Qi i s o Bl b BB ) Bfeer
reginhéh wlEDEH@! | y admini stered orally or by par ent eral
injection (e.g., intravenous adm nistration).

[0027A t ﬁtﬂ@ loauh he adivisistared ickryriugbeanf ways knayenterthoseyof skill in the art

r rred.for ncer nts surprisin
QR e T R T T S s R RN
genetallyd@hidiktefed| R41BE &by I(alr@ﬁéral @jdcidn (@ NinkraVenous administration).
adm ni stration. This djscovery enabl s desi gn of
Altheuahdntisenovseasimipisgation is\generpllp profsrres fagantivanecs pgentsor e
surprfésgrgéiy,gcﬁéll_ a)ﬁnial},ﬂf {r%lonﬁ&fojqnfg@;c?aéfbg? ?1@%13; %gi@%c(f &ea;n\ﬁ"l? ﬁ%tﬁer tolerated

(lessitorieythindilv. ddhgnidtrdiioni Thawldibcvivetyedrabled dedigry of tid¥iment regimens in
mul tiple doses are adm ni stered over a period of tine

whichg- 186‘@@ pipidstepdpere froumafly sad/gatigher @ﬁﬁsa%mth@weyposmble
t

i G R A, G 1S 0 ERSI T st .

multlpltmdmealbradﬁﬁﬂlﬁtﬁied@ubmpﬁ‘ﬁ)dmﬂtlrﬁa/ﬁ:ﬂestﬁﬂmdmbbve ntly

[002§]ad ,Ug;(q%a %t%lg’Féﬁt‘Pg%}g '?fg,%feé'pﬂ%' éjq%g] gﬁf %Ll%‘glgthr,(gqsegﬁlgelé]g Bractltloners

of skifl FnBaW a8 H%ﬁ'%%t%hﬁﬁoﬁﬂr%@ﬁ%%es abl‘ﬁe@é@wﬁh currently used
I nportant as t'he "present invention provides new
cancerghérapiss (including atuigingl raed®n, diatien tlipraiyh end dmigitherapies)y as well

as ngb p%%ﬁqr%tﬁgrg&e?%]a %lé)pgaaﬁr ﬁp gﬁp%ﬁ%#fsg)ﬁgtg é):resentt}gvennon

- proviies hew aReIRIds FGaRating O4%3t b}l{i D%ge%fdaﬁp@m&elt BrupdB combination
net hods of the invention, can be co-adm ni stered

with 2eDGeandisqvasedan the @Homngépcm i -cancer agents
~("anticancer agent"). Wthout intending to be bound
by any particul ar mechani smor effect, such

Co-a@fridstitidnStifiadthé inGiaiantdt apeme cases provi de one or
nore of several unexpected benefits including

[0028- Sipscardanecatith theoncthodioidheinvrrtion 2ildd rer be a@r@ﬁmuﬁﬁ%red in

com@ngt%/cﬂl : Iﬁﬁhel‘é%rﬁf; é ér a Qntasl'(flaglﬁ‘(‘:%r%cgg? t"ﬁa ﬁ{ou‘fﬁlténdlng to be

boundtrany @editicular ﬁ&uhetmstrin aﬂefde:hn sucls bds-aﬂnnuﬂstm‘tloh leen in some cases
anti cancer agent al one, r alleviation or

provgiﬁéqnp 6F BYro sgyerghlglegpem %@ﬁ%ﬁ?g 08f the cancer,
o gg 2 kSRR RistRkioR bF 8! rﬁG %]t'ld %esﬁﬁé&cefj%eﬁy héda %ln@fglé@lg e%ct on

Se progression, ioration latio
indu&icnhiﬂchmwricdhd@tththe d| sease state, partial or

be m)ie%)? mi ﬁ‘isltléfg]glﬁf)}/]@gg 2 B%.‘?etr ghe%'ilzjgrq\l/l 1¥ ?e!suﬁ tha%talgig{inistration of the
anticAAceR AP R 'aﬁan 3etg %&e&t@r At Kation oF 8RASBSralife oSGRrithotk s¥mPBfoms of
cancer cel anticancer agent, allow ng | ower

the cdmshmimslmenagﬁmem@f Hiscasendatast ersdeiving of disegratpregressom,

al | to..b d,. f t t of | ..
TP TR -,
proldi@ba 3G RAY o RthdrRAdMBM] itherdfbutic results;

(iii) co-administration of 2-DG increases the sensitivity of cancer cells to the

anticancer agent, allowing lower doses of the agent to be adminstered to the patient or
allowing an agent to be used for treatment of cells otherwise resistent to the agent or

otherwise refractory to treatment;

10



WO 2004/ 062604 PCT/ US2004/ 000530 (iv)
co-admnistration of 2-DG and the anticancer agent

w0 pneeses killing of cells in hypoxic regi onsP@f/US2004/000530
tunors that are not efficiently killed by the agent

I in, 2-DG i . - .
" cobisst smapisiation B HEAS fheafiAeheent inggeses kilipg gf cells in
hypof(i%fr 6ot tamdeY Bhihrdsot cfAGieAlly hll\é@ @2 thdvedt nand
ent are administered as part of same_course of

[003Q]h eAapsed hemeionzDéhisogpreministeredtwith anpthst anfipenesr sgentdalso
ot s "o SRR 230 SR ARy el Bpreafe

sameWolise 3f @@ra;@/ qaobhé Bmbdieng 2dhGUs fitdd edainistaed ‘pflor to
adm nistration of the Agent (i.e., the course t he

sdmigsreionofche gt (s ot Hion o s Gieartanges Brsrny). and treatment
i 290 848565 8L g Lt B R, s BP0 BF e o

of thé 6thtt thetapayl i amaharembodizﬁmwlrm} amdﬁnmbtyredn dffer tHednitiation or
initiatjon of t he ot her cari_ger t hera

compleHfycl fampthencanegs therapy. 18 o Hﬁ?‘h?‘%‘?’é‘%dz'@(ﬁ eﬁfe Ispadministered
t
cons R34 U b IR, PRl SRLTRL MO, 2

DG it fiest Adraitistered peinetoeadinuidistretidn of2ZhOfges, ahd ttsatment w1th 2-DG is
stered prior. to, adni.ni stratjon theA

contifAIE e e teoD SREITEIGHOR AL AGHF s nhSrtboghig DG is

first &ﬁﬁlhﬁger&f pm RS &R 0P thd AferfOSM tredRAENGHIR 2IDG is continued

drugs, such as certain topoisonerase inhibitors, the
durin2-r6 o e pﬂrsﬂrcﬁtadmntusﬁme@frthﬂ Agent.dtbr gertain dnt;gseu@lj as certain

: topoﬁ%%rrﬁet 1%}% I‘itggsn ﬁaée'E gﬁiﬁf aihllé N cg}f rlntgg E@S ec%ch glilC{ g;gnpleted prior to

the allAUALM4ESH B tHe BEehd dULds, or “"cycles,”
adm ni stration of the anti-cancer agent (s) In the

[003HlonAasieanser dragihrranveiofiagtypicakly invalbies sydtinle rgmds, or “cycles,” of
admlf"us[['n atbénséfr tg‘\g/ve 1—851?(:% err]llk(ilsln%hecggm%tx? Le acﬁﬁ{ms(?%m?r/f b%s )each cycle

of adiEhﬂlStrat&mE@; @l aba cathpletd st of &itldshcarte viewad hs atfmiﬁﬂs&atlon ofa
mJItlpIe c‘yzcl es of treatment with the ot her Aqent in
secopfbdagailhus 202G fap be pdmipistered imany oAl §f theaultiple eycles of

weathGR3Yih EPRURE ATEE 1 Ukl - RPN APECISICAE b iy B for o st

two drheordgeyd dwrtposadh ngelé.olneorecispatt bEthe mp@atlemi, 2aDGeiach-administered
..round. For exanple, in one onventi on thera

with $4nh geqorqag %eé{ﬁs FERgalgf ah each g "'Wn , in one

conv%lgtidﬁgléﬂhefaﬁgf U}ﬁicﬁf&xelqg Q@mﬁl‘fﬁérﬁd i1 Mé/mz%qu as%éﬁ-h&;r infusion

a course of treatnent.
once@xamﬁledays ewg;hDaxaﬁid 42f63pand 84 a&zed:ommnfme@tmam hnthmxample

cnch G PER A PTUHGTRIERR B B CORMAR R LY o iy feigistration
whicR 1@%n'c§rréiﬁ%ﬂi b ?ﬁﬁﬁa@l‘ alaMSstralidn (42, 255G 1sad'ﬂi‘mﬁijﬁered on Days

precedes the paclitaxel admnistration (e.
21, 42063, ranéﬁé) @mcgdps tmay@hzag:el afminghratiem(. gg,g%—D ﬁdtdmlmstered on

ST U O R R il gt 200
admﬁﬂst@@mbrnmyﬂﬁ d3 qes aﬁ&l 85 if fdaslindsyerédgo r@agmsaﬁfa same
Days 21 and 23; 42 and 44, 63 and 65; and 81%

perioderDays it anid @342 anddtk v rand 6é,rmld|c%lramdc&§b an>rycomemme however,

and R,?g@cui%l}f if { enAgen% c@? nﬁ%’er }} dﬂ;s 1n%us$cpr12 &B@E}P@ A eé}?ﬁﬁ}lgc t’the

precédifid @y d¥st ef Efﬂﬂ} \f@ﬂ the ﬁl%‘t Eﬁlé‘(&%ﬂtéﬁ@tl&ém DHING @dafthe administered
continuously throughout nultiple cycles of

contiggewshi hroughpuimuitiiayclen of adimiasiraligfeek the anticancerAgent (e.g., in
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11 WO 2004/ 062604 PCT/ US2004/ 000530 the paclitaxa
exanpl e, daily beginning on or before day 21 and

we@zdoenelong until the end of therapy; every otPEr/USY4/000530
begi nni ng on or before day 21 and extendlng until the

the pofigdh et SRt pradis o0 prPeipra S ARGy D e Ui of

thera;{}p Evdrlogind a§¥ béglhm bn bh Beﬂofe/@ytz 104hd dxteédidihghasib iterend of
hose™ of ski I

e art w al so appreciate that
therapyi eteain it wdbbfsundﬁ:est@@ib@rdhe af@treltséﬂdaﬂmlqusam o ilusiration only, and
not mgl y ftgLoI létﬂg & eejtlnfvlerﬁgotnpm%lﬁz BJ(ogt 'ﬁto(s:%gt' sjﬂlﬁ)&{ tht B& will also

appredidtd tRatSh madny@Bsd3 thedschedulé bﬁco—ﬁ(ﬂmrstraﬁ&mrﬁy Sllff@ﬁm the foft
paclitaxel). [0032] In one embodi ment

theramﬁp ayde forethie opnvenigncenfithe pafirné fe- gt 2- 1?@ &M%SUE%IPB prior to the
fect |l evels in the cancer cell are | ow
first adgpinighrgt “Eﬁﬁgﬁaﬂéq D" {he therapy of the invention

[00329 pUJnQﬁh@bhbeﬁﬁéﬁﬂ,@ECﬁ@ adsbdsteed widsdn imi-camastagentAlia? is more
or a surrogate mar kerI) i.n the

effectivee‘ah ATD leyelsqathe canceragell agy, %&%Q}Jﬁ@m{??fgon%&ﬁp&e therapy of the
1nven@§1‘:il o#;fril a lytlﬁclﬁ(ﬂeg a%égéﬁg t {o meabHS dATP TRt ofe E’lﬁ%ga‘t@c marker)

nventi on m ni'stered once 1 n an anount
in theethfnee to beetréaned. 2FI2G acisrig pAT By redneing the AflliPeavhilahde tosthel cancer cell.

adm ni st ered_agai n . onl fte ATP | evel s. begin to rise
Thus G A SSRRET S PEPRIS BDO4S SURMAISFEPa ingnAoRCs fpetive for
redu%l}é: é?g&c?&ieksg%‘i’drt@%lu orlafld BARINiHERA agalh Bily affter %TPQE%IQQ@% to rise

ces ATP in a cancer cell can have a
againt theraftery iRGa$ administeisd umaintaie AGPaatpllew levebinpatumor. Thus, a

sing BRSSPSR A R B o
one eRamPlehe DINYA daRfdEd irfdieed B0 ITaE8n thbrhpytnd bR thin drug therapies,
Consequentl y, adm nistration of 2- i n accordance

such ag trt:atmhlet wigh aalkyletoroh ether Bhmodifierarauiss AHhar mv e

Consf] s QRIS AP EDCESMSHSE, SFE PR O bt

1nveﬂtﬁ>n%dﬁfhﬁp1%i7€pﬁfbn€ Oﬁtb@rﬁm)whﬂﬁwiﬂhyte&l\fcbﬁbui‘@ﬁﬂy with such therapies. In
adm ni stration of the DNA damagi ngwﬁgent and

one ezphedment ehthipmetipd ztheeI?Q 1%%‘8%‘&@&“ eepierARorapgongly with the

s T DN At Wl 0411901 b iven

otheritreattaetiv liswadpped dt\nwtdhnamfdvhéaysa]nﬁ:reaftemancer agent in
accordance with  the ods, of . t he, i nve ntotre

[0033] iR 3 sefated erpbrplimeat 1A S admypistereding IPP@Q er anti-
canc%fm%ggﬁ%qn GAld@RkE Y@l thy m'eﬂl%hy getha iVeBBod & t‘ijéa@g %ﬁﬁﬁplc drug resistant

er atunor is multiply drug resistance. This
tumos;tang titia frestirent methed chreopithmialy stolatei ateroto daaghosgywhetbier a tumor is
e.observati that t he cancer appears.to he
mulip g 08 Seristitrer TS AR G AR DR AR R aoR o § Arye A the
obseRAESEMaEHRcafidr %\ﬁ%ﬁrsﬁo BE %sﬁtéht t@the@u@6rt 4 Hagdostic test for the
associated wth multiple drug resistance, Itiple
presesiceigf aeRNgY, anvwemaw ardcteity asaciated vapmukipiegdugfesistance.

Multﬂﬁcf %hl%lgg Srtgrtébg:cg]? gtﬂ%e | uglla nfgw R)%&) %o%rﬁ%}l %to@eu(tspcl%)c)ludmg P-

gtyodpﬂ@emr(lge@txﬁmﬁanfgt@h%ﬂce(ﬂr@n (NERP), 688 $815-re6iStaBded?6®Rin (LRP).
to anthracyclines (such as doxor ubi'ci n, daunor ubi'cin,

PGP am@eetﬁsrstanpetqﬁnthramotmeﬁﬂsum doxpmbaplal desnespbisin, and epirubicin),

mitx Vg)g% \ﬁgégear Ealmg(s)g\g{l%%sttl ne%lgcrasﬁggﬁ g)gmgtlg n %{aﬁ%%g?ﬁachtaxel
docet%ﬁgﬁ,%dra@ﬁh&h}’rmﬂ@ W%ﬂ@éﬂ%ﬂ@ﬂmm anﬁtrﬁtgfahﬂéskﬁth@a gl&aloids, and
an

etoposide; and LRP causes resistance to anthracyclines, mitoxantrone, cisplatin (CDDP), and
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et oposi de; and LRP causes resistance to

ant hracyclines, mtoxantrone, cisplatin (CDDP), and 12
wOD020260062604 PCT/ US2004/ 000530 certai n al kpdEHUB2994/000530

agents. In one enbodiment, the therapeutic met hod of

th t [ ] { {
ey e PO BB BB S dpb o8 PR iEon
comphg‘&raﬂﬁﬁﬂfsﬂeﬁﬁlg kYa pldnRAVINE 2 HROKIBIAtuLestabiTdnoaed thefapeutically
anot her ~ant | cancer agent selected fromthose

eﬂecm\@aﬁgmlmbomtogh@emth|apDTbe¥:i¢niﬁlgCafné€f agenfrielecteddrom ghose
th t
agentS {q5eich W ieL Al e grti thmo i AR R TR

[0034ﬁCt1§1 anoBiet B8 bodineaS IYG 8¢ adrilisteed With ah@niithndair bigent that acts,
hypoxi a-i nduci ble factor 1 alpha (H Fla) or to inhibit

eltheladqugtlb peindiregtlye i bt Rponicaaduciple deciare! dlphndHdl BT tg inhibit a

oS A RLET V1, BR3P
incredsedl upéiCinicieabddl I attedisTENF 1a phibitoss suitaela forase imtHigielabodiment

P13 ki nase inhibitors; LY294002; rapanycin; ﬁ“ St oge
of thqj]@g@rgto}q ipgade PHkipasednhibiprshL X294002; rapamycin; histone deacetylase

inhib )’/cé g pé}f)ta;_@ (ilﬁsz,ljﬂ%)ﬁ 1R A-£07) S AG el - dii b pr Pyl S ARG, 13-
dithia:ls,8M0&3&eﬁaa’&ab12§elbqsﬂasammsemm-?[ BINP-peione OFRE28,

depsERR SRRk BT Ergteemﬁﬁgld§p9R§m}éw%$ il BBk, 1Fiytamino-
geldagﬁ{?%m&1 9;645)6 drfd by @5@11'&&1375 §r%ﬁ'r£khé1@31 aﬂa@ldwwol

anamycin ana and radi ci col
derivatinctis sudnds KE@3BBagaHMSnsmddmoas, KEB8FOBIn; proteis kmaﬁ?-l (MEK-l)

1nh1bit31%l%gp n%%ﬁé@gh% Dok n-g;o-g'gt%}loxy a‘b(olng?%%( }ZE -methy)lpropyl 2-

: 1m1de(z%ly'l a&hﬁme? Aoiétﬁéﬁmxfmv giiadxaliBE- 1142d16;krd€§tsbaium BRYate?NaB);
I m-dazol yl fide eurotin PX- qui noxal | ne
sodiuin nn@pm:d@@(SI\&B dind mhgugl)ﬂ donors; mggotubtgq)@hma,ﬁors such as

novogljl;?tﬁ{nggur S JE%[ e%tﬁ%@glbor&hﬁ%ﬂgug&ﬁﬁﬁés ta%ﬁ‘ersoéﬁf)%io%es

I OCln

discodémmBiiday Oéﬁdﬁﬂ'nl’v@t@kl'd@ lof afiy 8f tMEZdregdihgiCdoufiating Sbal‘Hlﬁll(la ned,
epothllones di scodernol i de,__and derivatjves

thiobebiturie aeid eaglons: gampiothasisnand ¥earl |atcemipe%‘éescr1bed in Blochem.
Pharmaz'cc())iO qg%ﬁa%&b? (ﬁ? %W@ %Oﬁg)m& gﬁgﬁed feréiﬁ%g%ﬁ

escrl e€d in Bioc
denvaﬁ%‘s 61(8) 947-954, incorporated herein by ref er ence

deriv tives 003 LN anot er enbodi ne

[0035 D@ ﬁ‘@ lﬁamnbp lﬁ admindgiered i B GOHT 3€g5)§8?11€ agent,
1nclu§1{ﬁ|%|t}&gh§;q#r?fgéd te%tllahg?u g@ﬂc tag rﬁ%élec@é&gﬁ&ﬁ% &ofid @Ms?stmg of

efFect e the gr consisting of angiostatin,
angiasging art figent thahinhibits oopthetwise mitsgonaaes dyavtion of VR&T, batlmastat

f VEG- | | .
captcia RBEHS BP0 tsEngearetiie, SRR b, bBRisgn
medro yﬁ@ngéé%rbrfé ﬁetate'@é%ﬁfbﬁ%?&ﬁﬁir?ﬁl%?ét @eﬁ:%rall Faxol, tecogalan,

reco nant hunman | atel et factor 4, Taxol tecoga an,
thaliddmaide dbrontesparidin rﬂi\l&ﬁ%@;@mﬂ Avasiin. Ditler vsefd! sngiegenesis inhibitors

Q her eful .an neS| s_inh r oses
for ppRRE S ST SR HoRP P BSPISP B5F e gpeveL iy PR Berude Cox-2
1nh1H11'6Ysel'ﬂ$e' &[écbﬁ%'(@gl%blgﬁ)( déclofeRdd (Woligreh), |eJtdﬂ%laéQL6@1ﬁ§ benoprofen
| ebrex), diclofenac (Voltaren), etodolac (Lo

(Nalfoahopdm@hacn( uaqlqom) ketppmfmmm@s rolxtlwaiao@tﬁl)aiac (ToradOD

Oxapaggétb ags{pﬁ r}( %ﬂ} 83116 (%%ﬁ%%ﬁg 1a?ralﬁotg&9gtﬁd@8 aegtm), rofecoxib

(ViokS) it@fdfén (Adval),Ribtdxeh _(AleQQ,tNéﬁrosyhy faggiein] 4nd acetaminophen

(Tylenol). In addition, because pyruvic acid plays an important role in angiogenesis, pyruvate
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(Vi oxx), ibuprofen (Advil), naproxen (Al eve,

Naprosyn), aspirin, and acetam nophen (Tylenol). In
w@adwisnewm because pyruvic acid plays an i nporP@mUS2004/€)0530

i n angi ogenesi s, pyruvate 13 WO 2004/ 062604

PCT/ US2004/ 0 30 s _and ti,c inhibitors
mimip 28 ACHYT GO 8% IR AT G Br DG apEP gyl be used n
comHﬁ?a@i@n With MR ARIdgRRicWokdboaid &R 2-TROE Q&R Rhkices. JHRAGIAG

and 2-DG to treat cancer. In another enbodi nent, 2-DG

embodimerd3-PiG isedednigierad with ahmtl-mgog@mwagﬁnh@mnm anti-cancer

agentta gl%iil il b@ tglﬂ ]gmbatﬁﬂ a gﬁstrc])gé c alggﬁtrsggﬁ {]eﬁe oglil oﬂ{]ueOtroJlf) Egnswgng of
alkyl&t@fks Ciis%)laﬁﬁ Chrboplatii) AMdQAEbItEHs DP hérofabuledsbanblg] tonreabdcer.
ors of mcrotubul e assenbly, to treat_cancer.

[003Q]oohmdd1twnaq dhe qompbinasionrpd %laﬁmﬂathe@ﬁer&ﬁ describedyahayes the present

ents.described t |
v S BBy D yPERRSRof 2 DYE A g ponger s
ThosaBfslall ietheaitdan @ﬁdﬂ@fde&imgﬁ the ddibeacef dsilss tHat aat “Syergistically”
art can readily determ ne the anti-cancer drugs that

with 303G 2 Jeseribedshdrein Yqrexample, the referenge a@é?trlb drelenes of
Pl AR e SERA1 0, B e NSPASBERE Ol T

Pharﬁﬁcdl@dba‘l\%ﬁits of mnce@(]lmrmﬂieréfm WllhamsFélmerﬂkmls d@lnmbre 1975,

Basi s of Canc era ns
and SEmPpIEFIEen @{93519 iy %1 Bt poshieer dels i@é{f]edlctmg
cnni'eﬁv,@d&& I cah&r;é s 'T PR AMDQ%O% baﬁce?rza%glz;st 55 each of

inical Activity Anti cancer Drugs," Proc.
whickissincorpGateddrerdRe by rédrend3 desceihe lmemlﬁodsm aichinithe determlnatlon of
ncor por at ed herein ference crlbe
et KSR OUErEALY WS SYIRHGHAGP ETGHFELRggEuic benefit n
accoﬁl).iﬂ@er WitS the GRdthyds Mfihd RiveMIVA! Shetsy dABLEMpRAMIth&8pduaE outcome.
herapeutic benefit in accordance with the nethods of

Two tlmgswnlwbm sdid tn, pesyers ithpyapsatic pynsrgnd atchmbiséionidese regimen of the

{ t
owo QbR ocer TR PR PGntal Pl ABAREF S b BB A
optintHl W@ fhaRin@dh €slsrateddogél. The Bdvighee dTeyh@py't chiitie definbd &J ddt log of
than the sum of the si n%I e agents at opti nal

tumorgsdl Il the eptimua q@adirationpesimgn @?@‘és Rt | wféﬂg& celigll by the
optmti)aef dﬁ?ef 6ﬂﬁg$%§ ?Ive .L,lﬁgleoafgentt Biledsl | 1 &1'1! lhlltb}é {elaf?er than ten-fold
nmum co nen m nus ne
(one ¢c@) |ard<do|nls1dbx)edtcbﬁclusmély limhcattﬁtvs ef ﬂferetphetms},&)brgyct ive
Differences in cell kil r than

I
[00371en%\%r1@g553ﬁ Bsqdoyfh anather GREERIE 4Slnt ﬁ%m cast in some
embd ﬁt@tﬁeva%nﬁﬁlsﬁ%rﬁﬁﬁ% {He iRBRSDYE th&%g;» z\luhveﬁ@ athar @Qg lof drugs

wi t h anot her "anti -cancer agent
and ddﬁaﬁistratmnsxmﬂetyplealﬂgoue omrtinsed theo@mmhs bmlredoﬁjmadmeltt avith the

s A e R kB 1
dellv‘éfrég%' g W@r dobe aﬁ&’ Hf)ﬁ@naﬂgl i 16@@&%@&0&& %Hlmtdftﬁlld B¢ BR'case in the

drugs.” I n sone 0|rrents rug
absena- cﬁaﬁ)ﬁ‘n adtmanisidatioint Buch l:h@moset” tb@aplesban/mwehreaﬁor exanmle

e S STt GRS oG5, b
doxo?t?d]!:1ﬁ' é@rﬂéﬂﬂ of ear&%lﬁ?tm lapM R ‘i‘hanta;bﬁf@léﬁ QSscCA1d foPy Rngés period
for exanple, admnistering an anti-cancer drug,

of tirne mga'dhﬁh@'ltb gtD ﬁMlmﬁﬁe@dn ﬁ@ﬁopdﬁlk:q? mthéhe mgtheds akbe present

el 55 R bE b oo Bk ol By prcies
therapRE &k hitdre Wb divaty D 1a@danées cEllLst stdpp@pCant@ter oydwih ab hell as

et hods of the present
diminishing unwanted side effects of the other therapy. In other embodiments, the other anti-

14



i nvention. These nethods can be used to inprove

patient outcones over currently practiced therapies
whyoonoexwoLf f ectively killing cancer cells or spOpps2004/000530

cancer cell growth as well as dintnlshlng unwant ed

IRETOE S B EN TN S
co-ad%ét%i%ao‘?ﬂﬁso Qfes Qmpﬁ)@f@@ & ccﬁﬂﬁﬁﬁh&f w8115 S, the biiditienal anti-cancer

adm ni stered at the Same dose | evels used when 2-DG i s
agent(spare dosedusing eigiter ﬂwtandhn@osmmngﬂwﬁﬁgﬁthpw agents when used

ation wi.th dd|t| nal , ant .
wineo R RS e B R A PR 45 pe
accor@ARk %ﬁﬁh@ ﬁ{etﬁdae %fﬂﬁqmoﬁle@m tHegest6le attotvhﬁ@ bhydidikh @rtreat

are |l ess than those standard dosage

cancea@tmhmxgtmgt(mnteoamEOM) dﬁlgsatmgﬂ-‘iﬁé (thiatl gurerily ised thyss

the inve h

ameliBiaging Sotnd E R oPfhe B MAF LRSS Bf Ach Ml PPLVRL 668Be Kl a given
pat1erﬁtvah@§/\§6m%ﬁ@1ﬁ 16 phkdnt, CdéF)élﬁﬁﬁg ¥n Hae@ber dfffacors including the drug

anel |orat|ng sone or al of the toxic side effects of
combinatinn gmplpyed Tthe parigeler disesg being treated andrihe pepditign and prior
h1stor\é1]§>rf:¢t1§es a51re§{nlbﬁ€‘%an Qtde{e?tﬁ%g ugﬁlttg n%ﬁ@?ﬁ%{ll{l%ﬁﬂé;oﬂ Hels) Q&rﬂled
amsahhtevi@ardﬂtﬁelteaéhlﬁgssmaﬁ bei ng treat ed, and the

condition and prior Ellstor of th pati eli] but c‘{an h
[0038)¢ &ac@mﬁqﬁ@aewpwgf% il aprgyed sptipsaplastia AR - the

recon?ljéét{odg.? %gfggtg\?e'f <;fb§55 dd:@ kﬂb\?ﬂ"to%hﬁﬁs 5 8AE HeEve) &i&ixBmple, in the

ose regl r known and appr oved
prodien tiéseapibasbined mgba Phyitctatés Destkh&cfereac@mﬁsm @ysicians' Desk.

Referpige. SR MGl EGno By GaeiPaBbagss Reha s S0Har fi Arpieble
from aﬁylsédﬁfa@ @rﬁ%% Rﬁmﬁ?ﬁtﬁﬁleﬂﬁﬁtr&%%oség%hr}ééth@n@f& cef—?@i%l%tntl -cancer

Ref er ence th Ed) Medi cal Econom cs Conpany, |nc.
drugs@radksbhoromﬂeﬂlze&mlmr are available fromthe Federal

Ad t L t ' _
ou, af SRS G B B SRR RN s
aromﬁtgwt%b%fbc BisplbspBénatacReo-6k peaadel iglibl6s eefsﬁjogéh ﬁﬁeptor

al kyl ators, anthracyclines, antibiotics, = aroma

modulathisbfalee entappnighdnprsenia peesenaisse micretpyis fetbitors, ' modifirs,
mtrosg%elgg Ior%q%getomdg 2h08E Dot G R L ibi o@?%ﬂtﬁl&lﬁ%&nﬁ nlrﬁhgtc@mpounds :

APGa ST ROAPE SERAIEE Pl
retindif) itbpdinSerasdldinhibéoss, topbisbimemeei? édtbitars @hé twbsiee kinase

anal 0gs, osteoc]ast inhibitors, I atinumc I ni
inhibiterep B asgardangeayith Hieqaeth ?%ﬁ.ﬂgf'd?ré ek Iventin, 23%53 gg co-

adm1%tﬁﬁe9%c§?or af ?cé.rﬁ@tl %’u% Bofh a3t thee Qs é’g 'c%?ﬁf %demmistered prior

naccor ce wmth t emat :
to or pftestedstmemtweith anynsuck dig aranmbmation ofisiwhminegse eaflditian 2-DG can

be adgNisRTiPSOBTORRRGR POIR 3 QBIOBIS PPy (s f-eeaDRR! it Frefons.
mter]%ti%% %Hﬁy%’é agﬂ?ﬂg@@&b@ Bn@moRb8Bn4lTaHEBodids). Bﬂﬂbélb@tﬁbed for

istered in conbination with a
treatthewtl cfgawcet herlapyn(ie thy. art andeaclids fonvxample; trastiremarhs(Herceptin),

oS S eSS O BB s

howé"lifer Qﬁé‘&ﬁf-cﬁfc@r &9 WLaliRidistered RithEND T RGbtE BpofsBierase inhibitor.
anpl e, trastuzumab (Herceptin), tositundnab and

[004&]3 1 AlRsdatotsursefub in thBeracties of the ptpﬁtnmmvemm inekide but are@atlimited

di , di . .
B N T [ T
MEM, @&%hosphamlde (Cytoxan, Neosar), glufosfamide, melphalan, L-PAM

(Alkeran), dacarbazine (DTIC-Dome), and temozolamide (Temodar). In accordance with the
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[ 0040] Al kylators useful in the practice of the

present invention include but are not limted to
whemaloézmm ( Myl eran, Busul fex), chloranmbucil (LRCKRESZN)/H00530

|fosfan1de (with or mnthout MESNA) , cycl ophospham de

oxan, osfani de, ne | an - PAM
meth (O s AR BT ErEBireyd S o6 B aRirae cancer. In
one efnbf £ the ddhc@GS Ql'ilgﬁfécrﬁyé’lbéeﬁhohg‘ RulkémMOnGRA¢ R§2REH, or
PCT/ US2004/ 000530 net hods of the present invention
anaplastid@sirecytemadhy oriesxemple, fietdemmouad Rytisl{Zehlorwethybamino] tetra-

hydrop 3 ot 2 asen PR TRy PP orpar e §p 6 i irpsgpapide, i
an all%ﬂétbpﬁs)éﬂ e tANMIE oLSARW KI add Y SanRPeMbmphomas, multiple
bi s[ (2-chl oroet hyl )am no] tetra-

myelwwlaﬂ@mla, 1aycsis faneaides simisohlartoma- ayrrigeadeapegscinoma,

retlnqg)iagg}) %?(Eggrw8§)?1 Clb%?&g@?@hg%?h (ée ﬁ%dﬂ{u@% ;f%)r induction

thera}%y’ HRivREERSE 15001 1800 ity mPritet m'aadnhmyﬂem iatraveponsty ﬁl divided doses
ungoi des, neurobl astoma, ovarian adenocarcin

over amquoqﬂthr@@ mrﬁve dav; foa RAininARCS fHOFRRY, B3 aad me/m: 4re administered

o5 BRI PO =B ST B sy 1

accordaiferiit the ﬁﬂetlhdﬂs roﬁﬂﬁ”lﬁizlﬁ‘ltl}bn; ZZI-Dﬂr isi edindinsesed witkr a
period of three to_five

g ITB.I nt enance_th éo¥
cycloglétpssb?@nlp}@ﬁﬁiiﬁlr&iigegamuﬁh 036508 B FQOSPS %‘?/8%1% 0353 duration
than &\A%rg-ka#goﬁ ARG AR ?g IB‘%H%ﬁ{lﬁﬂna@&[)ﬁ%enousl y twce

. accor e nmethods of the
[0041]nVAnﬂ1|ramych®s ﬁ)ﬁs‘eﬁlbmdhe panfice ofttbe prbsent ifvention include but are not

timit QGRS DRLS B Dou T GG HUPERTERS CTRERIRGY rigprubicin
‘ (Idalﬁ)&‘?:ﬁnga%?dﬂi&ﬁ [Pd1san, zﬁfd DHebRENNIRAGS MndR caanR- wikiPdé Hethods of

racyclines uséful in the practice of the present
the pieseng imveotion 244 isko-slministaschwith anjanthiracyglinego treat cancer. In one

emb oxor u CI ! A:ja{ﬁgﬁ%%flwmt:?t Iﬁi}lgaurﬁlgxk%pa S1 %garg £%r1]gstate

cance(rvﬂlaéde@ %hceﬂ riﬁ’et@%tfctﬂai’diﬁdina( & thedeay, adbrest ambaﬂ @& one example
W th the nmethods of _the present invention

the cempeihdi (ﬁSé@S}é&[wmllmw2,a&rmda@§auambé Ldmrbéztopmeml)oxy] 8~

Nk o 4t F
e A5 RN . DB ARRE o6 1oLk HARRSEH o
commiedlg Rhowiras &@toﬁtﬁbwmpﬁ raQiy toddsic aﬁthtdcgclmeaanylbmam dsobatedfdbm
cancer. As one exanple the canp

cultuggs)of SyeplomyogHingHcesus vey. F?qsﬁéoQ?X"r&B‘ﬁHhhasIPGPIW%S’dﬁé%ﬁﬁifPUY to
prodlﬂ{%%%ljegs?(fw 1}} dgsssmglgted neoglﬁl?/tl congltlons such as acute lymphoblas’uﬁ

tetr 8, 11-tri hydroxy-1
leukaimy, a&uﬂeznyﬂmhﬂmdmmm ¥jlm’sonmor, mmuﬂ»tds’gomm sofhtissme and bone

doxorubicin, is a cytotoxic a thr tibiotic
sarcqis; BPR SRR YR Gerobtoney RamasAL el Badib cfigopty tyroid
carmﬁ&ﬁé ' lg@ phéBACSRIEHPALIS aREESh- H%&ghﬁ ‘t'%‘é‘ SrbiHo¥eri® carcinoma,

rodu regression in”dissem nated neopl astic
and gasnnxdldarommnas Doonbicie isttgpicaliypddmpihistarédin 4 dask énthg range of 30-75

ut e.myel obl asti c .| e unor
g G S HORHCTOUS o108 SUB FEreHah &1 R e ey pfravenous
inj ecﬁ@ﬂ & (REPof VAL nOIC?U lﬁgﬂﬁﬂ'@)seé 6@éh%hto'f‘ﬁﬁ@é s&@ééswe days repeated

bl adder carci noma, roid carcinona, omas of
eversbfmlhmdcbgm atccantancrcomt ¢thodmféhe lnbrﬁnimhngd%@ iigco-administered
startfg BHBE0 G0 SO SrBA HE HBaRoH of FNGREG aleh dgeey gor at

lowePB6gE8). as a single i ntravenous I njection adm ni stered
at 21-day intervals; weekly intravenous
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injection at doses of 20 ng/n2; or 30 ng/nR2 doses on
each of three successive days repeated every four
wowe®kse26dy accordance with the met hods of the PCT/US2004/000530

invention, 2-DGis co-adnmnistered starting prior to

and continuing after the adpinistration. of. doxorybicin.. .
0043}, g RotGRuset Gp Itpriqtiaaf egueept InyGHia 5% Bl Fouet limited
to dabtinbnk{efd) 9@1}4&9&;&%&1} (O3 BIERhRlih gﬁleﬁéﬁnbﬂ, dtindridicin, and

o

practice of the present invention include but are not
daunbingein éQerublintn OannoXyweh In aasoidaoeg/ with the metbedeofethy present

e RS B B 0 O e,
cancdB$ BesikePleld i R6:8IBNEroup BYEMNHINGdf AcSlyriphocytic leukemia, other

co-adnministered with an antibiotic to treat cancer. In
leukapnies, enhEdpesaistsarcom@. cancer is a cancer selected from

[004%1?(; ok l{gﬁfﬁg_&%gé}slugg%l? i{latgg ?%a%gi!: z r%)tgg ﬁ%etsérﬁd%\%%ﬁsm&lude but are
not 1iMiRARb agetroAdle PA iR dex) 88d 1etrohiblé (RnPESHCIN @RofanédWith the
present invention include but are not limted tg

methganef the prspent (nventipa 8:0'G dnep-pdminisdered withpagsgragtase ighibitor to treat
C£O i e present invention

canc%i %égn%%%g%%ga %ﬁ@ggg%g§sv%qgﬁt ggnncéllr?orrat ase inhibitor to

[0044) eBisphephosdte inhibireussfikldnl kireprhctice b€ theaprent invelitioddatiude but

cancer. [0044] Bi sphosphpnate inhibjtqgrs useful_ jn the
are ngt ited o et SRR . I ArerRee? Witk et Oféi_l%pwnt
inverglo2- B8 1 B0 A8 EHLBRALAL £0REL Phon i iARGREIGNER M. In one
embadimantyiheicaher éch vdncer sldotedHosp Herpoep consisting of mubiple myeloma,
treat cggoer . ..I.Ln one enbodi nent, the cancer is a

boneaygfasiases Bpmctolid tHpgis PHEOYRG (P %Ensi sting of mul tipl e

: [0045?/ e b?@l%*oxyg&[h%e RiRR:@88%ullin P pradtice of H¥YPrSsenPiavention include
prostate cancer. [0045] Cycl o-oxygenase inhibitors
but apsedtuimited to keleprale (Cdebrex). Imaccprdasemwith theamethods of the present
. _i.ncl . but .are not, limted to cel ecoxi | ebrex).
v R0 g PR T et Ry R RO bk fPbbdr. t one
embodIVERT, iRRkarcdPis dotort SamReidriH St RhRRroMstcbndition known as familial
cycl o-oxygenase inhibitor to treat cancer. In one
adenempioys peliiposit-he cancer is col on cancer or a

ecancer Y M ] | .
o04BL PSRRI 08 01 A5p O e p LR AT RFncoc
but dréndthBnifpdas tamhexifth (Nobvadedead fulvestant (Faslodex)| Indecotdaiice with

are not limted to tanoxi fen (Nal vadex) .and

the mpefhadsof thermresebiverion 2-Dithis gedminisicrdayiinan estogen receptor

mod&o? g&jﬁea? fc?ﬁé%? &H bfie Eﬁ%oﬂiﬁl\éﬁ{‘ theOnler Fbtedst cancer of the treatment is
co-adm ni stered wth an estrogen receptor nodul ator

administdred@tpredent ére.octirrare oe rdoociirmamne of briesst cameer i s

breast cancer.or the.treatnent | adnm ni stered to
10047] & Falste aiheomist B B i I PrAeBE eb P BFOEMgRV g3 A dgehide but are not

limitgéfll Rf @ibtholr OO %nd:t?érﬁétf‘ex%ﬁt BORRLRhRceURR te hdihd A& f the prtesent

ractice of the present 1nvention |_ncI ude but are no
invehtion 2-B¢ iscoradnhnisteredavich afalate antagonisiiatreat dancer. In one

e ST S SR s LT
diantii &8} t&ﬂﬂg@fme‘cﬁﬁ ﬂ&ﬁyla&fﬁ?ﬂlf@éﬁ@%’l?}-bélﬁﬁﬂﬁ@ﬁ%@!cohﬁnonly known as

ost edsarcona. As one exanp e conmpoun
methstedatg,[i§ 2y dntifolate drug that has been used in the freatment of gestational

choriocarcinoma and in the treatment of patients with chorioadenoma destruens and
hydatiform mole. It is also useful in the treatment of advanced stages of malignant lymphoma

and in the treatment of advanced cases of mycosis fungoides. Methotrexate is administered
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di am no- 6- pt eri di nyl ) met hyl

nmet hyl am no] benzoyl ] -L-glutam c acid, comonly known
w@g004/062600t rexate, is an antifol ate drug that PEEUR®E$000530

used in the treatnment of gestational choriocarcinoma

o5 fol Qs U A ORI SR BF TRl ections PEAGHeS ot P2 B i B are
admirﬁé?ge& B8R FR AL d@%ﬁf&e Qflch LAYES rpea ésgfé@ﬂléd WitHRREp&iod of

e treat ment of advanced cases of mycosis
one off mnr;ow@ks mt&@bkanitheew@nszou&eadﬁihma@yelf@delﬂmmm twice weekly

2004/ 0626Q4 PCT/ 520 ol |l D
intran G OB P RATR CORRUTERA SE0T S of 1) BTt BYCp fipegites
weekl%“rint}d?mfsguﬁg iBEBion@HAJILSEES (ﬁﬂg@@' dlﬁértfaﬁbel@ bff 2emdaye
ourse, such’courses repeated as needed W th rest

admirmpseted twisk weekly. braqmd@n%@tbtherm@thp@s@dh%me 2-DG is co-

admnﬁ%?l{e es of ?tb{)]t% oy %clniiFlor ger%cf AR %ﬁ?ﬁe& merrag dSWe?'ﬁnges% 5- Mfethyl-6-
[[3, 4%%&%&& Ré l)ﬂMﬁﬁh%]rﬁetﬁgl oi-géeifiazolinedikiinind (abmmmgduiomn as

I nj ect | ons of 'doses of or, alternative of 25
trimetnexate) és anather apgfodate dmg\mwawb@ RO-pdminsteed dvléh%eré} ‘Wi t h
net hods. _of _th
[00483\/| e[ﬂo%gg?lﬁ g{sregate% seef\!l qu ﬁrlﬂa rgéﬁféza oF % Sﬂﬁcﬁﬁgglgglgtm g?élg&é Bl are not
hmltddQMVﬁfseﬁi@ $66xide @ri@h&ﬁbl Hfeccordance with the methods of the present
5- tr| nmet hoxyphenyl ),-am no] nmet hyl ] - 2, 4- qui nazol i
invenHou pa6 s BT RO AR TR A PERSLS L2} st doper

embo?B% A]%?il?&ﬁlcglrlggeﬁ‘&% %@ﬁlce? usegm i gligcamiy h 2- DG

norgani ¢ AT Senat e e p act| ce of
[0049] heMprembule intibigors (nisedhéreitea bmicraubulednhibitontiis @y agent that

interffies MGG ASSPB LR VT OO DASPE i the prachEe of the
: preseﬁﬂn@gﬁqoﬁ'ﬁélﬁ&eel‘}ht%é Ilibt FithiteQ 36 9RLGIRS (©RR8YiA), WinblsEaé (Velban),

I'n one enbodinent, the cancer is refractor

pachtamlt(Téa)mi,d?a)(ehejcymomlbmfuMﬁb}lr(el)ﬂlgceta{(ddxg?}mm% re@oﬁhﬂgmeB orD
or acieglgéﬁie;t §ghé a%lﬁg 1§qu:%e (ﬁ.}d&rOéztsﬂgn?ﬁa{tfvtﬁ g Sagce n%:%}icg 'lef?lrthe

methéﬂds%ﬁsmééﬁt afvefiicd DM 1Y RSAdnibRfesdd with hlﬁﬁcmtﬂmld 1@131bi1f)r to
he priesent invention include but are, not limted to

treat oamctr Irsonerrantiadioent M cander B GY8tiRm eACH: bras) cancer, non-small cell

o B350 K558, GRS ARV AL A e

examPRJ, théopBud 22okb@incaRukoilastiaediyonminitenlp tknom as vincristine, is
derivatives. In accordance with t hf\g met hod

an allgleid ohtainad e isreopurpen peTvEgkle A (KingR &0t ifn. aande is useful in
t

L

other®a06l§tic agudits imrthd treatmkeht ofl Hodgkodndisaase, Kﬁpphosms:oma; etoulpm-cell

and netastatic cancer. of brea r,ovar
sarcogifer aés%%ﬁm%rcm}?e BB 2 YA HE R SRR B ministered
in We% 1Al &'os%ﬂe i ViR ehildiEh Qﬁi 1 |4~°mg/ﬁiq & dgalt@i1f accordance

rom-t n periw nk epant(lnca
with thESﬁethodsl ofithe inveuticng 24¥@ fsdo-administezed wigh tvinsnistingf adagpistered at

such 8551 WP SFRURR LRI 161 BRLBIYE Pierdnerdd Ftpaspl it

micrthFRE 'ﬁ]ﬂﬁ‘&t&f JoRAGK kdXafe, %§1%ﬂ§=§ adnVARRASH SFMBG is administered
feticul untcall sarconmm, rha d’orryosarcorm

simuhmﬂouﬁ’y adthoorawitlamd faww Ida}' ssfotauwask after mdtiationiof ereataent with a
) ad{;n' i.stered in weekly intravenous doses of 2 ny/ng
micretypulg '&‘F‘gn and 1.4 ng/n2 for adults. In accordance

[00st t 01 d(fdli‘ﬁeré'fﬁ_&e'i*ﬂqﬁ 11 prﬁ&ﬁ:e'o@ ¥RPrésRAs inder¥onl ificlude but are not limited
co-adm ni stered with vincristine adm nistered at
to Leucovorin (Wellcovorin), which is used with other drugs such as 5-fluorouracil to treat
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such doses. In one enbodi nent, 2-DG is not
adm nistered prior to treatnment with a mcrotubule

WO pvitlos260¢ , such as a taxane, but rather, PCT/US2004/000530
adm nistration of 2-DG is adm nistered sinultaneously

wth or wwthin_ a few.days t.o ek after initia-on
colordgal tpier forseeqiite R P misteiob Smrnt oy ellagrBbie R co-
admifyReieliiviifsa _Hx%@fﬁélé ahdaddIBerRhfCah € a@éntktd Geflc@BEM In one

i nvention include but are not |limted to Leucovorin
emboglingdit dbe oatica) is onteincdances. knsag eborinaentethe grodifier dy porapound that

. 5-f].uo ragil treat 04/.,0 .
inoreibe bl Pooeb S publie Ml A inited 1 the compound -
hydrodytifea! NehydRdxyars haé bédﬂ&e?@r%l&ﬂ fenhdtice fiid ability-oPe ckl tetake up 2-

|

adm nistered wwth a nodi fi er and another anti-cancer
deoxygleqose (sse thexaferensn Santh a/9l.ohe, EanesaiLatiers [4{ 1. éxorrorated
Js col on cancer. . | | £ ' .
sy SO B AR ASUR o WS D88 ) o2
DG uﬁt&k bttt Idutemimciopgh&uvitihadministiatiesl of 2-Dithes desorbadittrein is
hydr oxyurea. N-hydroxyurea has been regortled t
0

one egyhedimeant ohthe dhgrapauiic grethpds provided lfyaq}gg igggnyon. In another such
embo ﬁﬁé%,?i—?gffs%o(a%ﬁ_ﬁs{%gqg@ﬁﬁ hERE Sxiad ok Qn_ﬁﬁc Qicide gg/e%al%or, such as an

nce ers I'ncor porated herein
orgardi€higiite e a)sperdtineNONOates to atat omoef, ablthiv/iditencpmpeandst stimulate the

| evel s reported to increase 2- upt ake or to treat
uptakie@fjeBiePee ngé’tsﬂéw?%’ ﬂ’r‘? "é’&ajﬁeﬁ’g g_flsgt i on of 2-DG as _
eS » . I o .
1005 PRIk RGECACH SR it pRARIcE BRI TR UaDR AR Al ot
limiteshoquiocaetetzineZMaG1 ase) clomaudiina (CEINU ¢deald W) carimtustine BENY, BiCNU,

ot Wb s PR R oo e s R s
invedtRh2EDGGS CRaREEstSrlel Rtk SitrtoSRired BltAKECRLerd (HGRSEn R Timent, the
so stinul ate the uptake of 2-DG [0051] N trosoureas

cancersepugbtaiercanpey opiglicblagemasinglhdingreeisrent glinhdastarammultiforme.

|,nC e byt are not. ./l i .10 ' ..
0031y MRS ol 5l BB B SRS Bon el o v o
limit& Yhbreaftbpiaihe! 6- WP EFurinethiol), A8éroaridi] 3-AY (AR thioghanine, 6-
accordance with the_ nethods of .the present mveni Ix%?idine

TG (Phipgranine) hslewryirep (Blyeeeaicytrabing (desuteRepeCyy
F U@R Affarabifle ?fflg%zftgg ?gﬁ&gﬁ%n g{{ igg?t?i CHAEBMme (Belififil AEA),

cer of g n g recurrent
gemdilabizb(Gsinaam, amd|chpdeitabine (X€10682)] InMecomasiedeitiathelnaghods of the

useful .in the practi.ce of the present inyvention
presquh B%VG’@F@%P%FEOrﬂS@lmﬁeFﬁdt‘@g‘ v ‘PS&CL?ﬁ“dV%rtP frgat qgnggs. In one
embdditEh Bl Rhder ésr Bef WQCWC RukdhaReL 88 Halry cell leukemia,

t - TG ('Thi og

i ogliani ne, oguani ne), hydroxyurea
aden(ddycinem) of thetpanabasy me(aSiatio braast taner padysnall ¢dlioxog caticar or

o R it SRR
pyriﬁ@?iﬁ%%?@%ﬁ@&inﬂﬁoﬁ%%@@ﬁhs 51 ThopGiH & tatantiniefibolif nucleoside

the présent invention 2-DGis
analageffdtivainsthe paltiative haragamentefsarténomradishe edon,reetum, breast,

som G ot P SR EE o § RGP 5 il o ot means. -
FluoRRERAGR hG&h N8 e@in fliR] BRAGHEAJosiBT 23 hitf e ghegagtavenously once
cancer, non-snmall cell lung cancer, or netastatic

dailydot & seasessivecdnys iibuthe daily dnse netexieptding 8(bme Jipe derdcity is

5-fl uoro-2, 4(1H, 3H) - r k. di nedi on | sO.
s S5008 B B R B R PR oty on
6th, SMC1 ®BSdnd€e 2th days. No therapy is given on the 5th, 7th, 9th, or 11th days. In poor

risk patients or those who are not in an adequate nutritional state, a daily dose of 6 mg/kg is
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anal og effective in the palliative managenent of

carci noma of the colon, rectum breast, stomach, and
W@anglesss i n patients who are considered i hcurBdi/es19y4/000530

surgical or other neans. 5- Fluorouracil |s

d t d
admiggiER ot r R aNb T AR o o) exedirzang s I bERaY i
obser¥éd &t o ?%nﬂ@addr QHéﬁeaﬂﬁEnteZs @8FRE HEy 3QQiv8-onlthe B, 7th, and 9th
toxicity 1Is serve at any tine durlng t he course of

days. Nvethetapy apgivercomiieldth, Hite ogBihednys.nd seqreneuief ipjestonsa either

sched[u# dog?tﬁ{cﬂteet}l%to%e RP %gFapfll{nha%égrf]‘lgncel ‘ﬁlj&bg%r etbgds%f\fﬁ@mg&tmn, 2-

DG iP&-hBhinst@bd With SEFUABMai Stefd@at s&haia)s@sdﬁwﬂr the prodrug form
nutritional state, a daily dose of 6 ng/ is 19 WO

Xelodgidlt oB2e0andigly adpocd dosBs48 anethen qxampéer GOFHPOURG g@mino-
1,7- dﬁ')gﬁ{s C?Impu]ngg %gtgg%ﬂ?l als dcC 81951 k%x%gg quoéﬁ%nﬁ@ is Mmcﬁ@omde

analok le€REHNRITh thé?’th ﬁy of We ﬂ@i gympllibdyﬁc ldilﬁelﬁids 6-T|h[t)guamde 1s orally
th days. erap Iven on the 4th, 6th

adminigipeed i dgeeq @é ﬁb@t afmg/kg oE bodyeight Barchpr Theseld é%rerdose may be

a5 EORURR O L AR o,

dosagdi thiy Be cE.iduaﬁ@}y incsdaeécb‘ﬂb 331tngﬂ<lg(ﬂ?uydb%801danw with theemethods of the

1nven@rgggi-u f %rg%p%(&!st% g TC(? es Bster d(i ﬁ%su)é gﬁéq% (Sgrt)reagc lower doses).
[oosaé_ 99&5@1&’5& SEF R LR R ’[ﬁé(;ﬂrQ&ﬁ:e o? ltﬁeopreerrrrmlaﬂudmamd@‘ém are

I'oguani ne, 1s a nucl anal’og effective In
not littied tdvparjdyormfe (akrerhe) iﬁmneqoydapbmwythrthﬂ inethldsottbe present invention
6- Th| uanln ora ere i n dgoses
2D SredBTRGRG Wi BoeredkiasbRer [agH cAar A5 ohs Spapdigpent, the
: cancéik?§85té'8?§/tlcbl§0neghé’c§§ﬂas§§ oFht@asdt caRver, |ai1d @ﬁé 8f mbRIAddVRM4Bar¥-cancer
dosage at this level there is no inprovenent, the

agentd asoajen mydrbmwrtex@riwﬁbéﬁl-p(h ncreased to 3 ng/kg/day. In

005 35 BRSPS UER B s b ShBof BBt
not lififed 86 clspriih (RI8SRS) and Jacbptin@hepitiak In aéth)lrdunb@ twéth the
useful in the practice of the present_ jinventio

methpdcofifiepissant ipvention2-DG i @e%rimlalsr%«?ﬁ mtb ﬁ:ﬂlaémpm @uRRopnd to treat
n

conoe SEHRI5 T e AEARIRAL Iy PUESE Bt gy

cancérNéNapiah @rcinonta; emi trasitioas] celblakler wicerd iAremie example, the

cancer IS osteolytic bone metasta es of breast. canc
compoEd e iBmIIRGIR BRI HRER QD). SPRRIOAREgn gcé?rPﬁ ing gisetul in the

palhzﬁivé Pre dﬁ\ggf B ﬁ%@ﬁ@fésl‘}i:&flﬁ od BFaridPRbks, Bh@kdribreatment of

npounds use I'n the practice of t hé present
trans1tmmelrttelldﬂraddax:¢amda vohith & et amenallé to stuegbry or widgyphexepyn Cisplatin,

A SRR DERL L S A T 1, 3650 0 e

50- 7@ ﬁl hReSh itd h)L@ vRER. IABoFRABOWRHE thedmbth8ad of the present
cer. I'n one enmbodi nent, the cancer is nmetastatic

1nve1ttEmt 2-0G wcoemhmmstererdewals gisplatin edaamletered @‘aﬂn@%ﬁr doses/@x atlawer

doseg) Bt REmpieinunl R PEETs 8 B R HETRERR S Bl plginum
com;(o’uhﬁ an® 9GO NA Y ol QWS PLAtBBI, Bldrdxahes ab Felbam rﬁai bé&co-
liative treatnent of netastatic testicular and

admmmmmchmth e sis anathdrexamhles, PlatineladAdsiamycinamey b emal
cancer which is not amenable to surgery

whm%ﬁf?ggwgﬁﬂjﬁgpy Cisplatin, when used for advanced

[005%)] agegfoi8dehll in tHe pRebticd b the pestehtinVeHiion VRiIedshut are not limited

i'njections of doses_of
to tretinoin, ATRA (Vesanoid), alitretinoin (Panretin), and bexarotene (Targretin). In
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50-70 ng/ nm2 once every three to four weeks. In

accordance with the nethods of the present invention,
WQ20E06%0£0- adm ni stered with cisplatin adm ni BEEUSH0H000530

t hese doses (or at |ower doses). One or nore

accorgnch Withdl rethads oL B GHEBONEY a2 B 1SRG FORM SRR e @ retinoid
 to trefd éﬁﬁde? GhonBl ﬁﬂ‘)%ﬁﬁx%’t tAE Qan\f R ARY s@l@ct@&’ from the ¢ group consisting

m nistered anot her exanpl e, i nol
of APinKapoki issasconra, amyT@ell(hanplanhra nistered with 2 DG.

UL e TR AT,
but a@-ﬁgﬁnﬁ‘f@@ﬁﬂ% H}Ichﬁﬁlh)"ﬁid"inhgﬁeér%@ 6ptosilﬁ4}* In accordance with

bexar ot ene arg etin). I'n 20 WD 2004/ 062604
the mpGoALF DO ptaselﬁﬁﬁﬂentlan adaaam cceadmtmstcmé wittaepeiserherasrel

b fTp Ry 1 SRRt e SOt SO p g of the ovary

colon$ @1"‘1‘%@&1:(11 or ﬁnﬁl@ Gélﬂunﬁ%bﬁ&} ek hdtedidve, Iﬂfv(?w@r AR B sthbdment of
of APL, Kaposi's sarcoma, and T-cell ﬁ‘gtphorm 056
0

the premuygmmgémlmstrﬂﬂonuocf 3riaG eithenpregedes pafofpweLqr

DN BRI i

[005'2C Cmp&%ﬁﬁ:rwemnhﬂaﬁersr’(ﬁéﬁmﬁﬁth@ prdctiec of tﬁs pf&sent fventidwinclude
DG is co-admnistered with t Qpoi, soner ase

but agerer Binjted tq fopesids, Vé’a}é;(e‘{epeﬁlﬁ) derapesidse AiMeht( Vufl}?é) and
n q r .

etopo%% &) phﬁter(ﬁ{o%%hgﬁ) %]@ &P%%g%xgg{] t(I:lé lrﬂf‘eﬂ%s\ﬂ@ r‘% %hee g%gf\)ig?/entlon 2-
DG 1@&%@dtﬁlh1st¢rad Ofith aetnbmsbn’m'ase Dinhittitoe toptres eaicer. i en¢ ermhodiment,

adm ni stratlon of D%“ ei t her grece es.or follows, or
the CBISPHS & CHURTE 1S PAPBIIE EIOMP EOBU G A B Rt fiftors,
, q
e e g LB AR Y g i o v
howepexam mrmeernifodumaltmf dlsepresanhiny ention admiliggon b6i2- Q{ﬁel’thmﬂprecedes

or ol oF pasmty AERUOT o S{5aErabBRES st Pbt BShGupistered

~ conclrfer@GERSRAke W th the nethods of the present
I nvention 2- DG is co-admnistered with a

[0058]o pEyresine kingee mhihitersyiseBy in demractice ehihe dresentinygsion include but
are n&ﬁbgﬁgefgﬁgﬁa‘gﬁ%ggﬂge?f&% n z‘:hcg r??@c%{\gl %&ﬁéﬁ%f%egﬁpegeﬂ? invention

2-DG Richadh@nivter@ulieh h yyrpdiadkiasdel 1ﬁh1|bﬁbhkteﬁiieat dafkér) In @m:bmbodlment
smal | cell | un% cancer. As nqted above, howeve
the carer is@\dhiore metagtaticps u,gfeégcé@hle maigpant gﬁstromtestlnal stromal tumor.

[OOS@d n?ﬂl!lss B{m tﬁésgp i?l(’elﬁlogﬁrgwh%o et%&’ﬁﬁ%%%tm Ell %L%Ch DG ora

ration Ol Soner ase
harrhaﬁeutlﬁallyrmtelﬂm Enl’st&lelreeﬁandmmmn hicra taﬂddtlbllmé lammca]hr.er agents are

0058] Tyrasine ki pase iphibitqgrs_ useful .in the
admlpxs@eq tod Rﬁ‘#leli‘thﬁp‘i?ﬂfg“s@ﬂ?o IRGRE OF Bieh; oiesr at-cpRer aggnts inglude

! L h the
withork FetiBflod BT 65 5 ARK Byl Ricf aRamy b
quinm}imﬂi%inmme oen @Hanmachutmaﬂy paspiablelsal dswedfn(@SHi0Sp1 04(é-amino-
2,3 6;’&1&%{ C q— -lwo b%r})z)gégg om-l’gllyé‘,hg&! 9,%”903 ?(S-teltr%h% 6o é 11-
trihy@@RY11 %Qﬁl 5 riél-naﬁhﬂl%%ledbﬂémf a phitﬁlgée(%]tlcam“%ce tBBle salt thereof;

present invention provides nethods of tredting cancer
5 -ﬂuom-Mdlém B)-painidizedigicar apbaumaceutidaily aceptabidral thataf; 2-amino-

1,7-d;1{]ygioe—gf-l-pa}ﬂgleo§ ’Suc?nre or%%rp afarr(ljgzgltltlc% ? I.acce %able saﬂ%ﬁeregig SE -0X0-

vincaleukoblastine or a pharmaceutically acceptable salt thereof; 2-bis[(2-

chloroethyl)amino]tetrahydro-2H-1,3,2-oxazaphosphorine, 2-oxide, or a pharmaceutically
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adm nistered to a patient. Specific enbodi nents of
such other anti-cancer agents include wthout

WO 20040626)DN PCT/US2004/000530
5-methyl -6-[[ (3, 4, 5-tri met hoxyphenyl ) am no] - net hyl ] - 2,

accepi%l%qyail{]{géxgla# Q\?f%%@%} a16§ph gﬂal’ﬁxﬁgltetlh%/ﬂl-rlngthﬁelcagl%%]%grllz%yl]-L-
g1uta1%1c3ac§d fok hg)ﬁaﬂﬂacehmﬁy hcée;swimmﬁé%@p 8BYiks) Oxy] - 8-gl yco

10-t et rahydr o-
d1ammnne|d5cmqmglatmm (H)p The meﬂ@dn @ﬁ theimwném'@rﬁ@nmfe generally

apph(ga%;l ec%tglce%a&g}y GE 3 %&cﬁ;ﬁlg Isfggg;cgﬂgt%rgr@pgutlc benefit in the treatment

of so]ﬁ’d‘ﬁﬁﬁ@§ st aﬂel cﬁa@@@ﬁ@é@w Extidve &E@h@@f hypdxirtisee. Particular
7-di hydro 6H puri ne-6-thione or phar maceutl cal [é(){ i
Bythe

canceas:th@b@a@d?eetreﬁmdtwrch]ﬁxeémﬂlocmxfélmpresqnﬁuvane@temp IIRD
follo W%hartmaceutl cally acceptable salt thereof; 2-bis[(2-
OTORRESIGE hy | ) ami no] t et rahydr o- 2H 1, 3, 2- oxazaphosphor i ne
, 2-oxide, or a pharmaceutically 21 WO 2004/ 062604
PCT/ USZOO4/ 000530 accept abl e saI t thereof;
; His-1ghigtiansand giney Aganks| | - rrethylamno]b
[()06@n ZSM{el‘ %é'entsgt!hﬁ‘{ é%? % u@&’f ﬁjl coﬁ{blﬁatﬁﬂ%lﬁpf B3¢ {Cidak ¥ancer include
cceptabfe sa hereo Ci's
glycdﬂytﬂ:l'ﬂ’ﬂlilb&dtsg hihiviop @ﬁNADM/NNDPH Idimatied, land sibofe-§-phosphate
esent. invention are generally r?dagg le to

synthesif s a5t RERY thap mcha&glawsy t@fl@w %gﬁ%ﬁsa%ﬁkl inelude the
taxangﬁ%‘fgo iherefseNBG ‘&aﬁ@%&lﬁnhavdf)fm&ﬁl Brgo&%lffp S d}mdy@ﬁuﬁ)rsﬁonne

aracteri zed by ex give region hyp XI c tlssue.
carboRgarmidetttiazole, JARNE5 R0, slblaampran, thparhyaia tred-antiblotic hﬁracychnes,

t hod f th ti . I h
oL gRRHgk DB L et PeReR SIEHD: BhiPr
~ cryptbftiyci, ERlutheRdlin, %ﬁ%ﬁal@?seon Vzh?%@s o@ﬁé%réggﬁ@to%rﬂﬂ%@ﬁds The

can bé used i n conbi na DG to treat cancer
anti-Gancériediiect ofl 3yD6t somikinationithérapyr ean dlsehbenhanceddly the co-

: . . NA ormmtio n bos .
admify YRR Tl R oo R Bplor BTt BRERE B g Rapotasine. T
one chiRASAG ! 2-OTpisditinisgRAtwith #inbibiton 61 facte ablﬂQ)deaﬁ&ﬂﬁﬁ@another
al so increase 2-DG transport), flavopiridol,

anti-gangeygent sichas ﬁw%%l% pEAUE 3 f8ati Gaacer.

0062 5150 S50 5 KB AT A

inverfl¥nple dsed i b@ﬁbmaum With biheemembolic thhitd®okd ﬂld](ﬁ).tlonally w1th other
Rhi zoxi n, pt ophyci n, el eut her(gg and rp) n?u
CytoteRgiE oy Q‘Ptilﬁé‘%cebﬁg%tq Tg7ad ﬁ%}}cﬁb Asdiep ffain, a TRgtabolic T b1tor is any

compdiihd ’dga@ﬂﬁl ts%ifég)%lso(if%&xgﬁopfe | hgiduP Bnfidgs2 ir i_ﬂg’%lrtl%/glucose

al’'so be en mnistration o
transpaxt dr imkibdtig h)ax0kmiaseb iahd/pr mitocheatidrigl fon¢tionoLohidamiredalsoknown as

Ranol di tered
DoriGGE R aF Ak B 68 ToPAGTS EI06s RHRE AT R U S

Paterft g\tndgeg ﬁ@f 856 aﬁﬁgb%lgﬁ Iﬁé&%t ag% hg%ﬁlr%rmege?t@rg&% gﬁlgr %lg'%l&tm

1nh1butnrsanntoclmtmduel functiort lhhlbneIShmatscltﬂ‘ndtlhl@Olsmvmnﬂlhcmklb@e

d th oth t b
inhitFe 5B GG Rt D Er e B e SR o ent
pubh@&ﬁﬁf WO @98@92%3411d@8 Cﬁa‘tent ﬁgplib‘éﬁgn B AMND. 09/56m9 bRkd ¢ May 00;

Inhibitor" is any that inhibits ﬁ:o ysi s
U.S. Pm@nt Mandp1e, 4éﬁd5 am ﬁ@i;tS 652m78a4ndo?;64f3;883m i UtS. pgtent application

pu R DD AR P oS L B

patent publications and patent application is incorporated herein by reference. In one

embodiment, the present invention provides a method for treating cancer in a patient by
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Dor i dam naTM (ACRAF), and its anal ogs are netabolic
i nhibitors and described in U S. Patent Nos.

W@ 28956026 and 6, 001, 865, incorporated herei n BYT/US2004/000530
reference. Qther glycolytic inhibitors, mtochondria

fungtion, inhibit hqpdr.i al. poi . and,. .. .
adminsaan fpdbe et e BhcABTecline o Gternode Copbpgon wit
anoth@x" %%hdlm%f on are described in PCT patent

'Tcation WD 01/82926 and U.S. patent application

Serlal No. 09/561 720, filed 1 May 00; U. S. Patent

No 6 218 43 8%4 665; 5, 652,273; and 5, 643, 883;

Patient s ion publication Nos.

[006 OQ%QQZI%?&HA&S e?e@ QRO Preéafl Aavention fRIVZRE FRMU0Hs feeedatiaf chiRr that
or egoi ng patent publ i cations’ and gatent appl i cati on
involvea prebivyigsay azseasmﬁ@t ef thelsgnges patient xdetgrmipne degree of

P 5 AR 2 RSPRS00 o o

asses&thdrt P 0444 G0 B9B6kic arrd ofithé ﬁﬁmm‘gbdcauﬁehﬁ‘ gp@dralahé nivre hypoxic the
therapeutically effective dose of 2-DG.in conbination

tumonghe nore pescetiblehedwaps © treskmentvath 2-PSi therpy aQithe spgsgy state of
the tu];rl(;)orr bzec e-lt-flee %WEF ﬂ}e f[{?lg génlcehﬁ t?chnr gl 9er %éﬂ Gfi morrg' ﬁlsceeptlble that

Sefit I nvention provi des ne of treating canc
cell id iﬁ)a:featrhmt Nithe2-DPthetapy) nlarsymasﬁ@ﬂmdnhermjthe bmema’ls ¢@nor is
patient to determ ne the gree qQf  susceptibility of
probeditlyan pBgen sensghiogleterpine f%ehﬁﬁ%rﬂ%ﬁté@ A iRgromes lgsRe | n
t
e AR 5105 e B s [URBH,o
incredmed GHF < atpthe expression ¢dreclates with irsrensed bymxithén Omﬂmnbmdiment the

tre with 2- or. t ener tate
cances gt Wil PAisab 6 SELHE FOrbs 1P B SRo N e B Ipyel of
glucd"s‘e Bfter’s eats 1nc:1’e£k%d RIBsSHATARDA BhPinthalted d&ddse |tr§n§p@rt indicate .
treatment Wt DGt herapy. Thus, in one enbodi nent

incregded spsmeptdnhtysto mmment with@-Dbeth owet ¢mbodinastgtg cardes eells of the

to det state 0of..th
- petiop i Br P PRl o bEelesicn B ERIE A R
increhdddisiRep@BiliStb 2LDGaNEITAOE therdy. In A @atdinélt vV EGH ¢xPression is -
expression correlates with_increased hypOX| a. In one

measredod othsrvise determipgdh inethe patient’sicangen eelisa a3 WateasgdeVEGF
ev.al f. I ' on or the
expro0n iR Riredsad speRttnilh @ U8 Redtbd RO, 0 C
[0063]t | In mtdnﬂmdﬁmU the pe@&e’d cghde€ ol dre mﬂ dort the pnhsemie@f cancer-
i ncreased susceptibility to treatnent tg ?t
relategfr cangsEgAyNIE MUtaHaNS § RO& mpgtatiqnsy pesuc &%“itaéWPS Qftgn arise in

the hgg@y %dofft}c}ﬁl ATRJIG8REERRAtTO5E M&g&gﬁrm&p@fe DG

| cate 1 ncreased susceptibility’t
mediaediteray. hercamybodiment/the @abm]ﬁsrmmte;r MRS sakior e mmstance as

2D G AT, AR SRE P ploviEesres B BALTRR i £ adnore
drug% fgﬁglg?ﬁ’ RHICRBI ﬁl‘tﬁé’aﬁs‘ém?e HG.ppedi at ed t herapy.

I'n one enbodi nent, e patient's cancer cells
[0064) elnt eﬁtsednboﬂlnmheofghsaemoﬁtﬂle taveotion, cpedesy identified by particular
¢cancer - causin

prote G BhEHERCTRRE BPCEaR s DRy Oh aaPaGen §tn another

anti-SHEBY e AN SudOmakersi HAgL B@éﬂ 1‘d§ntﬁ‘fed%bBVéTH{IF|l‘a ekPr¥ssion, VEGF
susceptible to 2-DG nedi ated therapy. In one

exprmsaionoglumse utitizesiopagliveose trenspmnterlevels ankibe dikeld Fpopurgpseg of
addltlona ﬁltuatré;uon, fﬁ)G is administered in accordance with the methods of the invention

to a tumor determined to have a low level of glucose-6-phosphatase (G6Pase) activity; in

another embodiment, the invention provides a diagnostic method for identifying a tumor
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2-DG nedi ated therapy can render a
mul tiple-drug-resistant cell sensitive to one or nore
waeleag®62604 whi ch the cell is resistant in the aPSEOIS®OH00530
2-DG [0064] In a first enbodi nent of this aspect of
... .the inyention, cancers_identified hy particuyl ar. .
hlghbb%ﬁ%ﬁt%ﬁotp teratragnt Wlﬁ’af:%g &q%ﬁhmsglog F%%P—é‘aesl?iﬁf%‘an%?ﬁéﬁpsy of the
fngl RatARGHyT8F L1880 -PhAPRIR actidi} fo &Mitififie whether the
unnm§g§%3g9§§t anagggrs %ave bég% ?dentjfie above &HIF 1
activity aszayed sslesmthaivEGFuabtophatsicorrgspyhding sermali tissyeadf tha assay

indicagésl{ﬁagtgﬁq {3{6@%&}%%{1{7& gsltlgs\éﬁld&h%ne%_u%gg itllga{t gg %ﬁbrrr] : sgxfr)ré&rﬂéf% Hc?%?a? tissue,
then tRE GREFANRRIW JuBcdpliBlet i@ Eene{vith 2D G @B¢dr@nce twithethe methods

tunor determned to have a |ow | evel of _
of thegirescobiaventismo 2 fMHa iskalicyakoaxelt itgdharapeuiic effpct ahlegstin part as a

e di ment ...t he i nvent] rovi des ' ' t hod
s SRR b TIOR B e abhupnassd oo
phosﬂﬁ@ﬂléﬂ&?%ﬂb&(lﬁ BaDrardet 611, YGoPdscRAioves that shospleas,mHowing 2-DG to
W th 2- whi ch net hod conpri ses obtaining a biopsy.. ..
diffussffraph the tangabeella s dowdgyeig ot GaPasgiingsedpe thsytumor’s susceptibility to
| ucose-6-phosphat ase activity to determ ne whet her
ZJDG%ﬁgﬁaggg@%ﬁpy assayed is less than or equal to that of
correspondi ng normal tissue. |If the assay indicates
that the G6Pase activity is |less than or equal to that
of correspondi ng normal tissue, then the tunor is
i ceptible to treatment with 2-DG in
Treat{}g%%cgﬁagémw h the nethods of the present invention.
[0065}- Dlhd metheds amdadnippsitions bf the snviehdommey be aisef todreat aty cancer,

| east, in part .as a resul f _ph horyl at i .
whethes FRAIERTTY OB PR’ 191958 SRESIAT: SHRONRIEIm S BIog TP Yidgs methods
of tre%ﬁ%@é‘fs?&tﬂ%g?ﬁ% 86 Ent AndR EnéBARG bub Bt lim &8 I@n-small cell

phosphate, allowing 2-DG to diffuse from
- lung ¢dneet, heagietndaetk cartchussprobiate dancas] eoleif cansera ged bigasteanger in

the tunor's susceptibiljty to 2- | ated. .t her
homan g PG BAPEIACUaF<chribeds.CofmRe P i B b AghaReuy
effecERORAGIH: 0P DD @ or b PRafnitéERIdaN aRptabR saBelkrteS ditheedlo@not in
cancer, whether nmalignant or benign. In one-inpportant

combdmatiod vwithnan antineonlassisally eifechive ¢maaRt ¢hops Qaglorwdrgfﬁona anti-
treati ‘Flﬂi particul ar types of malignant cancer,
cancqr seIRg 5 but not limted to non-snmall cell lung

[0066]2NTEE methoadslal¢bnirsitions of the prespitdataitien cam be nseddo reat
cancer, and breast cancer in humans and other )
commernprarers oAb letkien ST GHIFICM CantsT ThdRrBriAkeagoer, leukemia,
| e&1d Ko wRllBS1QE cBmm ,
lung %%géﬁm&cﬁ?é e)llang)%%é%%da I eﬁgg?&{%{,%gr eof eit ﬁer zi)lnoc r%relzcers
inclu@ingibnt nerdinhitedab iaome Wrhphaeptiakkerepphdidt rowt myeloid leukemia, adult

effective amount of one or nore additi.opal ;anti- ..
non-Hagakiy's bsp@mm%m bose: cenicaLersts Cilioed Rl shilbood
sarcoMa Eﬂ%nﬁﬁﬁﬁﬁﬂ&cg&i@ \f&)gk%fn%ﬂ cGERRiARydlISiRdediRnlis, 885phag TR er, hairy
cancers such as bl adder "cancer,” col orectal cancer,
cell levicbnrimtkidreely cancercenallcell kansinama, livergaseenaenltipleymydiona.,
| anoma, .and ovari an.cancer, .as wel| as |ess omypn
neurebffigR%, OralicARteRAngroptit AGE: PYMADERIE IpD(Rtg System Iymphoma,

skin E%‘E@lt' 96y Lh Q- VKRB cBncef A lohe 8aBb&nTBMERODT ib BdtkRMided in
adul t  non-Hodgki n's | ynphoma, brain tunors, cervical )
combinatiomngith Bitinkadtto dtatclympbema. bhonedimlengdiment, 2-DG is administered in

combination with Avastin to treat renal cell carcinoma. Childhood cancers amenable to

treatment by the methods, and with the compositions, of the present invention include, but are

not limited to, brain stem glioma, cerebellar astrocytoma, cerebral astrocytoma,
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sarcoma, chronic |ynphocytic | eukem a, chronic nyeloid

| eukem a, esophageal cancer, hairy cell |eukem a,
woeaneyeeancer, renal cell carcinoma, |iver caPCBEDS2004/000530

mul ti pl e nyel oma, neurobl astoma, oral cancer,

epend3 it Eaite § RO AR LY of Sk el poil gt 2L ?fs?ramﬁh
Hodgﬁﬁ‘les &0 AENI AME;, BSeed @ne&mn@aﬁmﬂ@s@om@ neﬁl@ﬁtalsmia

Rituxan to treat homa I n one enbodi nent,
Hodgmntleymhadm odtertsarcomaj mallgmmbﬁhms bistigrxtamagabenss t o

retnSn, ERRUAES bR 400 By Sk ARG SBERATANRYED! ©

neurceSidR&sial hADpinedlftuth bR, RREAhildRYRISanét s, Visdal gthwhylind
are not limted to, brain stemna%Ill oma, cerebell ar

hypothelenve ghiema, and 3V dis sltumer anscgthesrakildbepd Ainaydumors? 604
[0069: gj’lﬁjﬁ%gt?)éflé) %%c%%po@ﬁ%ﬂg éﬂﬁ%resgﬂxf 1H‘9en§ on Thf Qﬁgbﬁlﬂged to treat

unor s erm racran a

cancdriothgkhdvVe origi@ealsia or Adiastabivkd td the @bn@,&ﬂmﬁl breast, digestive and
nedul | obl ast oma, neur obl ast oma, .non- Hodgkin's

gaSmPl}’,lWﬁW@ﬂrﬁ}’St%% SBAORTIOs FHSIC e ieg BHOUTNY S PR Pl Epgological
sys‘cex?l)r hRAMRd nebif trlr‘laeﬂlg,wl%i ?%R;et o,:ﬂligt?ij W?@%}[}ﬁ&ﬂﬂﬂ sySRRhd thorax,

Sue ‘sarcd prim
muscORigkeetal sydemyahd sidd. pi neal tunors, unusual chil dhood

O e L BRLASY AR Dt WL 6 8 0,
smalll PGk Jﬁﬁef@fgﬁfs%) g‘@@L@ﬁQﬁﬁbﬁﬂ}pﬂg’a’céﬁ by fh%la@l()ﬁ%?é%py, surgery,

i nvent sed to treat cancers that
and/om rchgnothempy | Smmttameuaadlrasnszmtion of 2RG bs d@crlbq:chlnax@m can lmprove

br east |ve a gast 0|n stinal syste
weatgg GBS SRy oo GUA. Rar e e dppfon-small-cell
* lung Gﬁickﬁncﬂ}dé‘ %ﬁb@tﬂhﬁﬁ‘étlonsa\dﬁﬁﬁgﬁraﬂtﬁ%f GeémikifaBRk (Eli Lilly,
hemat ol ogi ¢ system blood, lung, respiratory system

diflueradecsy:cytidine Vinsselbinet prcliaxsh, éﬁ@etm caspiatin, faybedgtin, r
Irmot%g??ﬂ @r of gﬁ}g%%{ gﬂbag glarr?e (ﬁ?g{ss ﬁ&%‘l@l{-bf e%%(%%desénd cisplatin,

Vindéd8ededcetISiATastifie 6atboLMidY) dﬂd&)@dpﬁﬁlrbpadlﬂﬁdeahnmboplatm
t herapy, surgery, and/or chenotherapy.. Sinult aneous
Gemeighbing apd cattioplatias dopstaerland gisplatipwotrdhiag anceisplatin pplrinotecan
f t api r
and iR TR AbuoBlth G Rl. S5 BOHL 15 Bp) JURRAR O CRBLIRINS: 23.55
incorpoiatadderaih bi eeferehéariln atdoedanaciwithitlsd mathodsofithe present invention, 2-

Genci tahine (ELi, Lill di fl uqr odeox; tidi.ne
DG c\ap,lqs ,cg-|agm1]r§ste§gél|1 sgcht T,rap%eé@%;pgpst C]%'g)ﬁ%/\gtgaﬁen outcomes. For

Qfﬁ%ﬁ'ﬁdlﬁl linffation rcb?&ﬁ&@@at{mgﬁﬁ(ﬂeﬁbr%ﬁ h&Rin can improve

e agents; and adm nistration of etoposide and
the fmilcsmhgzthemothéfapldseﬁ]rm@((ldéacet yl vi nbl astl ne

R Aon ChSA R ARE e b Pt R Y: axe

n@ll) G Rli@tan of blgﬂﬁﬁﬁ Bi T0®) AR UySIV Gelr BO- 6©rm1nutes on days 1 and
Irinotecan and cisplatin in conbination therapies.

29 areenBlastine a1 5 r@m wkOgy2AV for 8lweeks beginning pndsy 1 vith @splatin;

i ncQrpar d herejn ren n.accorgdanc
| MR S Whith Mkl SleE R o bt MSSOHE Bholfbkie at 40
mg/ n@’%;awrbma@ EERGY DB dBC Bo;tdiﬁmlaﬁeaﬂ 40 (r‘n%(/ lbprws)ntdzay 1 every 28 days,
| nprove patient” outcones. For exa e and w t hout

cycldphasnhamidergt 460 mgden hy £ oatdepn eaﬁryﬂ&ﬁaya,sand deppstiveat 30 mg/m’
orall nen &l n1 %9enryl2r§%ra9§/ Gfollowe“%l ‘t];yorlaldla 01[11 %lfo%%&rbemgg c?éle]; 8f

chemotherapy,
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(i) admnistration of cisplatin in the range of 6 - 30
mg/ m2/wk by 1V, (ii) adm nistration of cisplatin at

wa@4mepen? by |V over, 30-60 m nutes on days 1rp@mntisS2089000530
and vinbl astine at 5 ng/n2/wk by IV for 5 weeks

oA R e nieh dhedash o BB obmgtngh Wi heeRigb R el L mem’
on dath e479ry Iﬁgﬁtﬁﬁwgblec{l/ﬁéoégrl wﬁze%% M% ggysdﬁélrfd 2 SREPIBAILI N

cycloply@slphquhmbpha@ﬂ mg/n:ﬁ omduys it ereerpynanth, @nd Muslme@b?@/mgén on day
| t d
P T I ) SR

chem6ite} agz chenot herapy; 25 WO 2004/ 062604
2004/

PCT/ 000530 (iv) VCPC therapy, which incl udes
cyE) @cbnmisuah@aoﬁmmlam atrﬁodng/m awil @tday@d B hend A :@&9

/n2 by |V d 1
ctopofieh 4E SRR RO R U5 B B R9siI o at” 200 g/ o on
dayn a@mﬂm@t\/eﬁfo)d dﬂ’@ﬁblﬁmnaﬂﬂo h@rﬁﬂbi IVevatl BorrgényR21atays,
day and 2§ on_day every nmonth, foll oﬂgﬁﬁpgp@
mitormygein & 4t&rmg/m |bas\1¥d3ve§y 23,1 dayseandyifqsgamige at 3 F,pyer 3 hours
every(oé’l)da%?%r?ogb%gggg' on of cisplatin at 50 ng/n2 by IV on

’and 36, and etop03| de at 50 ng/n2 by

| \(vﬁﬁacﬂﬂm&triu@rooﬁmt&ﬁycmr(dat31$) mgm’)bydndvet Stirsaninates oh day 1
ci splati,n at 50

every!ﬁ& CcYipblastip até }Ih@yty{y a\é/{\?lgq,\%‘rggg St rd\a/m%pjlatm 360 mg/m*
by Ndé@é@?&?’%‘?% oy ‘)‘5%{/@ Y dhod; over 3 hours ever y 21

1) adm nistration of mtomycin
C (atn) ]aﬂrrmtg/stmﬂloh)of ki¢platinrat 500LmgfmThyt BEomdaydhgvery 28 days/and

vinorglojae ¥ 2xaneditcior Y B od THgpries Suypdthine Yob SRl & v
over 90 n‘gﬁ’l)’teslarﬁi"& Iﬂatﬁdgatqﬁﬁ %%&vbb[v o%&m H(blﬁtohafayqrhnﬂfw every 6 weeks
cisplatin at 100 ng/ on day 1 every 28 days

for atdeabt 10weeks| bi ne at 25 ng/ m2/wk by IV for 6 to 10

cyclies or. vi.norel bi N
O Be TR B R PEL B R s 21 0o
and PABlIERY at 13 ehgAS” BVEV Xs H2vbekSinfifstun s@drt1h§6§ ﬂa)ilD ew? R$ days;
(i x) adm nistration of_ cispl athn at 75

ov(ei admirésivation ofidgeetaxelary memg gyeF 21edqes E‘éﬂ:@ﬁﬁla%ﬂt T
V as a 24-hour infusion starting on day
mg/nl %ggérgglk&é J (x) administrati on of docetaxel at 75

dﬁﬁﬁ&tr&iondﬁ&gﬁnﬁhablﬁd: sipll, @00 mgam”* KAV ogpr 3RA0ED eabertys on
(xi)_adm ni

days rhﬁ rﬁ@dti? eV YRRy S B0 esgetlnggﬁﬁ%éggfwgﬁgé&vei % & lﬁ}ﬂmutes on
day T3efy 8§ YaRhrilie filiualinolak] fbrzg 6Rlegn/ e by 1V over

m nute ay 1 ever ays after the

g efxii) hdrhinistratios ef pdodltaxabat&% yag/ by ([quv)ar 3 hours on day 1 every 21
daysfpg]@cg{‘%ﬁq[agl%})% Vea‘y Vl i{h%xc%lrveagf on da every %1 day OYot'6 tg 10
cycles;

(xiii) administration of paclitaxel at 200 mg/m? by IV over 3 hours on day 1 every 21
days and gemcitabine at 1,000 mg/m* IV 30 minutes on days 1 and 8 every 21 daays, for up
to 6 cycles.

As shown in the examples below, continuous administration of 2-DG in combination with
cisplatin is remarkably effective in stopping the growth of non-small-cell lung cancer tumors

in mouse xenografts, and in a preferred embodiment, the present invention provides a method
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days, and carboplatin by IV area under the curve of 6

on day 1 every 21 days, for 6 to 10 <cycles; (xiii)
w@evitiesv4 at i on of paclitaxel at 200 ng/ n2 by POI/OSB04/@0530

hours on day 1 every 21 days and gentitabine at 1, 000

for B LG abeepiies SRS T e deseTboiRgRERggpination

with Gk 1%11{1uous adm ni stration of 2-DG in conbination with

cisplatin is remarkably effective in stopping the
[0069r olimdnotlitﬁ:r piefersdeinbodiheént of thy ivwention, 2 «lﬂérs@drmmstemlste treat

pros R HRAEF 5 S B3Pl PSSR S SR TR BB B8 Mose
cmcéDGiFMé&@&%ﬁl%&ﬁﬁpalscf Povides phdrRcdiples] foRatlaB O dongREing

adm ni stering 2-DG as described herein in conbination
prednigonk adingisdarvitn2-D® dsamoynis efifestive forghefreatmsnt efisedatasagcer and

.. af .the .i nventi - DG LNl S ; .
sutalle £ St aRbom i vehed R 7 50 Aohiifboed vy
predishite ah@ hrRfoRentWidnb fEX tBE hlesiaiRat bﬂﬁarbét@k@tcaﬂtfe@ Slhah6ther embodiment, 2-
cancer. The resent nvention al so provi des

DG mwammteé@d with Taxelera] AAvets, desrieDifpthe Fealgns pfrostate cancer.
dm_x e \Y%

T b AR B 7210 g o

coloraétill dah&dr bﬁtﬂe@l@taﬁb RoRheitdl eanerbOsibrentoloef@dnser is currently

adm ni stered with predni sone and m toxant hrone for,
treatadrRy rediafienehsrapy S%g%i lor chpmatherapy;. SIRBHRFOUS administration of
t
L
examp&rmxalrmtho[u@ Giffihtiom caraditisistrationf &2 D6 mﬂewlhed herenf canhigprove
[ nistered to treat color ect’al

i pvention, i
thef@&%%%dzﬁmq{é%@%qreo Ica?cé’&al cancer. Col on or

DRIRAL Rt S8 uokSurGHI (5EPUY ¥ 2 me BV éditiabb®nfusion
t herapy, surgery, and/or_chenotherapy. Si'nultaneous

over adlhbws sveratvesk oph 400 nipBnAbolue sud HOREighaT s 22 beur IV infusion on
tr at nt outconmes for all current therapies.
daysrkggd Wp’%e td without linitation, co-administration

of (1i3 a Rfirisiradi6s oF 5 FRYat BD0GhiNligaRs beiNYR métBeddilglanaWuegvorin at
chenot herapi es for colon cancer: (i) adm nistration of

500 milligrea Paciquaresnee) daiky., both@dmijstaredisyeny\serenth fayifné weeks out

infdsi week or a 400 ng/ nR

"feVSf& %ge%éogﬁgéﬁﬁnw&ﬁggggzoé?),l V infusion on days 1
an@ii PadeMgisitatZornefekBU af #23 maltigtanissier afuanimeter daifyarat leucovorin
500 mlligrans per sguare nmeter daily and IOD%;covorl n

at 204pilligrams pen sapge atersialy foadeysreresied gypTRA t ygeks for 6 months

th day for 6 weeks out of
OfCh%%{&%S’&eeks@ﬁMig ) (th:yl\lSZrBP r\églemin?u (i ioi)

adm)rudﬁnmmtratmm aff5-BY iawm toB rrrillligraxys pamsqoere sefeadagly and
net.er ily..and | eucovorin per
1eucoyaua@&9(ﬂ5emé}lg&mwr Fgaremgtay Ak 8@23 oy Gy 8 iiayfog 6 cycles:

g? §d1§19ﬁst16c1t139 B ﬁﬁoroﬁfacﬁ ?ﬁ{m&;ﬂlﬁﬂ¥ fdrtPEmNhst G
(1v) admnistration of 5-FU at 370 to 400

m (Vi) eghamstrﬁmn o flrarairaet gns Baamisokrmdus leucovorin for 6 months;
(vii) administration of 5-FU at 600 mg/m” by IV bolus every week and leucovorin at

125 mg/m2 orally and hourly for the preceding 4 hours every week;
(viii) administration of 5-FU at 600 mg/m?® by IV bolus every week and leucovorin at

600 mg/m? by IV every week;
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| eucovorin at 200 mlligranms per square neter daily,
for 5 days every 28 days for 6 cycles; (v)

w@evitiesv4 at i on of fluorouracil plus | evam sol BCT/U0820048000530
nont hs; (vi) admnistration of fluorouracil plus

| i.S0l. | | i : i
L9 SR S agtogramcihar das BRLLY poun drild foa five,
consetBf¥e @A eV ENFBYONELks Bhd 16héSy Tl 20N Binbih ?ﬁi}'};jl\h@élﬁé daily for five

for thé preCeding 4 hours every week; (Vi
conseguiivendays exetiydowowedksU at 600 ng/ n2 by |V bol us every

B SHRELEY BT, e
contifé\ﬂilﬁis RhB5ibA LM Dliourt SIPESUraely wadk AA%-#8%t THO0RIMM” by TV

bolus daily for five consecutive days every four weeks
contigunys iefusion over2lourpomday e Yary Bgekv bol us daily for

fiyv consecuti v 1 - P
8 SRS S OO Y5 T g o
then Qﬁpm%ﬂﬁme@&y,b‘dd réRRbimnbinserferdrislizoPa aviemilBén Doty siboitaneously

day every week and 5-FU at 2,600 ng/n2 by |V
three digpasivegblys i nf usi on over 24 hours on day 2 every week;

(XL R f B EUat 7
U R AR ALY BleRkauHoniso AORTINEEL o bl oo
infusiv@ekkdy, 3 aoeks @dQfbighan bvérmt 3 thar intravdroas Rfusién Svery week for 4
mllion units subcutaneously three tines weekly;
weeks gVery 64M6RKSi strati on of irinotecan at 300-350 ng/ng
over:: . . s ]
SRR AR B! PNl MR 250
mg/nviesiC 4 lorur AV infasion eeryrweel oneririasgean et 130 mgbnd ani dayrlagviegn2 weeks

f irinptecan at ,80 / ver an l yor ouraci |
and tBjoréyiragifat S0 e PO i GO0 e P28 bR e i s 1 and 2
A ever}jjiwigglgsecan at 180 ng/nR on day 1 every 2 weeks and . -

fl uoroﬂraqil at 400 ng/ n2 bol us alnd 600 ng/ n2 gy 22
hoxiv) ladmiimistuagiosrofannatesps af 12hagim” BY every avegk &xgfour, weeks every

e T S0 Ayl L O 3900, TP ey i
weekh) aHAreLdoR6Hh 2820 BRATDV BRUDYvdrY week s fowewsckeredrylsbs weeks.
four weeks every six weeks, and |eucovorin at

/ . eucovorin at 20
rolvRadnyinistration ef the phymaidRlateynthass infiehites rabijisrxgd gf ¥ mg/m” once
.(xv) adm nistration of the thym dyl ate synt hase
everﬁﬁjié%]ﬁ’or raltitrexed at 3 ng/n2 once every 3 weeks;

( X@iv}) ademhisicationadfifworaiyrifdidioe oppamaiedapeitabinb atrh280 mg/m’
capeci tabine at 1, 250 ng/ orally twice daily i )
orallgivige Raiky i Irareplocyples(s Woeks otumteiet flpwesen L—weafg rest period),;

and 1-Week rest period); and (xvii) admnistration of
Oxal i platin al one Oxaliplatin plus 5-FU plus
| exwiiy adrhinistration afiOkalipdatin AvsesOkaliplatinGdnefiF&pips leucovorin.

evaci zu nd ot anti - [ e ent s have
In addition, Avasrg?lw (8en‘entecﬂ,e]5evac{zumg'&gan%go%ﬂer an‘gganglto gCIIiIIC agents have

shown remarkable promise in combination with standard chemotherapies for treating colon

cancer, and in an important embodiment of this invention, 2-DG is administered in
combination with Avastin, and optionally other chemotherapeutic agents, including but not
limited to those discussed above, to treat colon cancer. Likewise cetuximab (Erbitux®) has
shown remarkable promise in combination with standard chemotherapies for treating colon
cancer, and in an important embodiment of this invention, 2-DG is administered in
combination with Erbitux, and optionally other chemotherapeutic agents, including but not

limited to those discussed above, to treat colorectal cancer or metastatic colorectal cancer. In
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shown remarkabl e promi se in conbination with standard
chenot herapies for treating colon cancer, and in an

Wo epantzsnt  enbodi ment of this invention, 2-DG PGI/US2004/000530
adm ni st ered in conbination with Avastin, and

s SFRSOR L, DL, SRS ARG 080kl ot

cance?@f&@ta@@fi@%lore’e{ah(@éﬁdcéﬁ cetuxi mab (Erbitux(r)) has
shown remarkabl e prom se in conbination with standard

[0071¢ hdnenbibenpictsrefl embodimant afthednvsmtion.ahbE is agmdniptered jo treat

s EREA B0 RO R Bl B P P BB e sy,
radlaﬁmiﬂh Y| dheRbliRFap§ NI JieIoap Hekdpy. PRRAbSs andelaetion of therapy
but no limted to those di scussed above, to trea

may heonfipensed by thergeand merepauselatatus efthe paienk| stags ot dhe cilfﬂ’r‘rlSG
28 10,2004/ 0 CTl :
s L2004 BTN G5 ARG rossrns

receptor (PR} S&1RB, Ihéastnfeg @f lifesiteet @bacityaaeHERD/meatgast ahplification.
col orectal cancer. ﬁgon} I n_anat her preferred

[00723 5B prisaery demersof stage hll.aid THAMRteast canges #F yswllygurgically
remo{/'&ie@{ bergg% %81?/%{‘?‘1%% glﬁgerﬂ 1&A3biaGas grgéf ysbr‘fl?a@{é@ with or without

I nat1ons argery, di ation
breast feebmmacumh Sadiakien ﬁteyap}fws@ai'tauf ieaast-¢dneeraimg. 10@:1 tymayi ®nsists of

postopgtiHEMAPRHGHTSEAPHen B e R PRI TRSgD TEOPRE Ao in the
targefjvo?&lﬁé Bf 45 rbig% 3} 1\%{}% NeCh P2 9 @d@all?ffratcﬁgnsocﬁ}efrﬁﬁ ¥ip to 51/2

tunor, estrogen-reé pt or (ER)” and progest erone-
weekrpeneqhtSimrﬂ(eﬂ@poﬁlaﬁﬁqmﬂomd@magsclmf:quxmmhparaebqusvl@s Radiation is

aclivER Ry “hemol BrveEdn FREieR R PRty fambt ML

supra@laQicu R 3hir¥cl SHEGAC A d Hilldrd FR¥& hsVel PisGAR Tl BRAGRKMY BBdes inthe -

surgery plus radiation ther apy or mastectomy with or
four upipehintercostal spases) Adurtberrradintiom borbdielivereh by R¥iers|-beam radiation

ast.-C nserv f
or by e fler R R RIRRR HnPldg i A Rino b AR T Ry Bedin patients
that d8§ 8 5h Mkl for MRdi-AgicHabecheehcd @ﬁ@ﬁmastecttbmy (pzaregatmth more than

vol une of 45 Gy to 50 , given in 1. ?%/
four axallary npderpesiGyastuBPET OrfX rawdaélryﬂ‘@m%éke ﬁ@?ﬁ ‘8%1 and regional
lymp§|ﬁ85% sre Hﬁg@ﬁ {r?al(t‘ioa'rt]é%flq?ei e ﬁt}ﬁ:?aﬁ%/ egggpﬁmg) LHs%fter

breast-ﬁ@ﬂlsi&dhﬁ@sdrg‘ﬁy suttithe abmpleabn afl adjreagit olmhothgmp;h apmdfsssafe and
pracl avi cyl a racl avicular, and axillary

may %H@ge@ge Ipatigrds ptipgh Ir?’rﬂf ﬂ‘ifﬁtﬁ%tr SKBERAIONN the four
[0073(jp|pﬁ5ca!l A quglfaﬂ’ ?écﬁﬁeﬁé%ﬁ@veraﬁ SEHW:J]! at16 ?éii!rsafn' e hepstve and

elirvere y external -beamradiation 0r by using

nodeipobitive patidntd are adprosed by eom‘mnirgﬂurgem adbradimbiby tlgqrmymxt]m
the tunmor b

o e e B oM ey B Pt e

theraPlel B ARESGsE RRBrrerdc@Whd dierdds@ El).’rvﬂﬁaﬂ Q{d?ﬁx%hé th‘é?aptyliﬁﬁifxﬁlthvolves
xtranodal 1 nvolvenent) the chest wall and reégional

the admimsiratiodea daity dase0fidp to 30 ndi dtT@moxrfen givendor lakgi ydagmstarting

th f t h f.t t
L
e EAABES 3 Fupepl e o ol epb s s

with Eam&mf%@ﬂ@mﬁcbem@h ¢@n1c@eaémntgvemmonﬂ>sw$ iy or plloyging
ggat d d
T SR BT o R PR Ly B

with YétidRole, anastrozole, and exemestane).
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hor none t herapy or chenot herapy, and 2-DG can be

adm nistered in conbination with these therapies to
waele@nmexsed recurrence and i ncrease survival.' HECHOS®04/000530

therapy typically |nvolves t he adn1n|strat|on of a

dos f 20 .t f T
236y 2053 T AN B o
, breas@é%n@é%%ﬂi%@faﬁ? itMolves T mnhihBRafi6d o6 tydds d¥a500 &f 600heg of

time period in which Tanoxifen is admnistered. In
cyclopligphansidg por manetmeoﬁb@dmmfa@t ageaegiveiningvanowshy edeys 1 and 8

{ th oth
or 10 RS G el T bREy 9% TEBbRe LRt ARk o0 028
days @y ol 8bked Btoidedtd be@éﬁf)wl@ﬁxg dflﬂlfétllitbtfdxét!& peh @c[L%?@Metewgivbn
rozol e, anastrozol exenestane)

9 WO
mtravzm@mbo@mm 1@@11/&3829021 wotisday's; qudgppgmg A ﬂmrouracﬂ per square

e BBy B & E0 P LA O
weekd Seratrfien). $h bad ébodieft, QY100 ésadifinistded everp Gﬁ)y diyn(g‘ the entire

cycl ophospham de pe uare neter of body-surface
peno@dwreng whxcﬁahee%xpéw &1\915519@3}13’ igRdmgnis 3 Wﬂ?&l%ém?ﬁoglmem 2-

eld, 1IN
DGisd Gdﬂ@{a?geg%f @\E/g{r%' fi l&g(ﬁjfé%d%@ O(%%{ﬁll 1g,]h?‘ler Elg%ggs pr Olll de
[0075)0 Tﬁ@ﬁefehﬂ)bdm{’diht DO is ketadotinistereti eviffestarsiprh A€ anef@rACT therapy

gi.ven intravenously on days nd
to tregl byt Ao 06, TEHBY TS ok R P SROTE g A e o orubicin
g1vethtY§\%nbﬁ‘stljf @syegi? o413k ?’ gﬂ q{ei/ ddsks #}fbv?& rﬂf"%ﬁeﬁﬂ" ah# 6bD eng/m? of
st cyc egi nn to five weeks after
cyclophxrsphmmde Igwennatrmhowhlyrevﬁry 22 da, e Aamdeﬁ; the dwg ¢yl deginning
dur the entire er i

d during which.the 6, .
it A et B A UL DA BY g5 it 4 vl
of pa@IRd(Bthe/ n?? o 6h linftraA RO URIyBEvREET s (Au,er thefapy). Th vee

or ten days of "each treatnent cycle. [0075] |n one
embodirhad; 2Bt is admbgstersdeyerydtay using theeniire WIM%GVM@ the AC

oGP e F el S b PG g0 1o AR o

first fieVden: dﬁyrs@‘femméay;n@wbwlezl days ( h| gher doses _

rovi de no benefit) and 600 hos hanlde
[0075 i Varprierebad ane- i?Cev@p;admmatssﬁé wighyst mﬂﬂ&@ gIA@st efapp to treat
breasgcl(:]ardll%% EUH tﬁg%ﬁg#mwbg thqk\g\ﬁ E{% %oﬁ@%&)o%%/ﬁ{l of Q?& \J)li/%sphamMe

“onal 't ma I ned y treatnen
givercotcdgst oftif8 galycledsed cyaagsorm@n mBy/mjigien onrday dvandAusi 28 day

every 2] days (ACT therap one
cycle; §0 BW}P%QCE‘PE%(?I%Q é%‘&‘?nd’&jiy %ﬂ drqfﬁé éyég?‘?rr cyﬁgqs i% éo mg/m”
glven Jé’glsét‘\@r %f@@leﬁgbo Sa‘ﬁﬁ %%%rcﬁpdﬁ 1Sand 8 of 28 day cycle for

'n anot od|
4 cyo&dmr 406 heyad gi‘ven oh ldey lfand §tof 28 ey oycle;dor @ayeslesaﬁn ench

t t { 7 d t
crbodma-hI G R et e R T R TSy id iR Thich the CAF
thera f‘saa%ﬁmﬁl@f%fe%r In %ﬁletr REHBEYENE \QODGQ§ adiiRiAetel forsthé ﬂHt ﬁ"x}e or ten

I'n? of cycl ophosphani de given on day 1 of
daysdﬁgaohymb‘&nemmydlecycl es or 400 ng/n2 given on day 1 and

0 2 S O R S LR Bl o
breas? @ar@?ﬁ’ gnECOtBe ?y ARy EheLidnfRRIr MR B mSnYf @yMﬁﬁhd%?homlde

28 day cycle for 4 cycles or 400 ny
glvergwrakl}'] ondayhalythtoughd 48>rc§|00 g/ magivey étevedanslyevert? ker 28 days; 50,

60, 1805 g/m? of epirubicin given intravenously on days 1 and 8 every 21 or 28 days; 500

mg/m? of fluorouracil given intravenously on days 1 and 8 every 21 or 28 days, for 3 to 6

cycles with the first cycle beginning within 42 days after surgery. In one embodiment, 2-DG
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enbodi nent, 2-DG is adm nistered every day during the

entire period during which the CAF therapy is
wa@esunesver ed. | n anot her enbodi nent, 2-DG i s PCT/US2004/000530

adm n| stered for the first five or ten days of each

t 0077]..1 e enbodi _DGis .
is g RGRIT FCEY Brb iR e SPih BT AGeny Wolaibe FEC thesady is
admuﬁgt@éat Inczél%%[r emb5&inicRE AP ik a&aﬁin\fﬁérea I+ (BEIfT R S bteh @ays of
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eachtteettmr:mugfhlem or 500 mg/n2 given intravenously every 21
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to thel dhestedll 4 iegioh&ldyehghativg. Subiseduehitigystehfic tﬂm;ﬁrmlay &)ns1st of further
adm ni stered. In another_ enbodinent, 2-DGis
chemgthetapy gndios Bomanetherapy. fseatinesieot stage LY ragigstatisrbreash eamcer
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ﬂuorp@gumétr@ﬁ, g PL AP iAbIn SBY ot SpClhRs gthotgerate,

Vlncapeﬁkéﬂ SheH £ ﬁ'ﬁo @I{%ﬁéﬁ %ﬂ Rstie, %ﬁ’tﬁﬁlﬁcnﬁﬂﬁg}%ﬁuﬁlﬁn contalmng

accordance w t fret ods 0 e invention
compoahdenich awhm*beplhtmnmm&cﬂspiatm ps sgtles sdur agenhs smi‘rm gemc1tab1ne and

t her atients wt I t
mitopy s GAmPaRBreRmaY HederGA B o s AREoxotbicin
DocAMePhRd$xorREGADE RET &RYophbMHAMIdd, H@iorﬁ@%ﬁl §HﬁMburacﬂ CMF:

activity 1 n net astati'c breast cancer include:
cyclctphbmhamydd nedwtresaic - ﬂsomasaoﬂulaomrnblcmmndlp@d@taml given as a

comgifimas SrHEn LR i B ESea e Ay iAo R RGaR T he methods
of the #Bntih, ©YISGRRR 88 BhAlHAsteref I\#itl’lrdihP)b‘f*tHBséi hg@$s artlUgith A8 of these
capecit abi ne and 5-FU, antinetabolites such as

combinatioms o€ agemts, to tepiwsaurzdti af wietstatio breasiscanegior el bi ne,
[00881 l &?‘tcar?c%f-req nted COIPC{: ﬁ(l)rrc’stalnpe%ablg {reaq}i'gﬁtc\g% 3—15]('3 A Iude ductal

carcinoma in situ (DCIS) and lobular carcinoma in situ (LCIS). DCIS is a noninvasive

neoplasm of ductal origin that can progress to invasive cancer. DCIS is typically treated with
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conmpounds such as carboplatin and cisplatin, as well

as ot her agents, such as gentitabine and mtonycin C
w@ooioeeadd on regi mens i nclude: CA: cyclophosphﬂﬂﬂﬁ&ﬂmndmim

doxorubi ci n; Docetaxel and doxor ubi ci n;

cyclo han1de xorub|C|n 5-fl uor :
maste RO CHa T8 by TRe bt s ider! hTHEA &ﬁf?dl%
AdmiRRRai b £iathod{Teh PG} e tor Gl yeary) Bss Been GROWH BRidd0 tBE efficacy
sequential ly; and docet axel and c%g?0|tab|ne In

of breastemgeming smgelny eirtbragiation d@ram‘f (59 K&)i Tapeewifegimaypalgscbe

cont B A R A o B ERR RO S nies

woméPRHb ERIH: af indi®isedtish fop sttseqsdnt dw&@mer{t OPBRhsit betst cancer.
cancer-related conditions amenable to treatnment with
Women pishi I4¢ISuate genssalli subinstedita Singnpsiicdionsy epeprs) themeprefully

momt% #9\1} sar ﬁ%&hﬁq ASP %q.né:]exu A(hlh[gllgﬁ %?t%fc il?l xjto ti usehtam0x1fen has

been BV ®Sdectedsd fhe @’idld/eﬁacéi ahadsequikl ‘tﬁeaﬁ canepisdallGIS tpadaditedn
with 31 WO 2004/ 062604 PCT/ USZOO4/ 000530, . mast e

accorgandegith thesevestion Dl Guaadsadavpisierediin QO@Q%@IW;M amoxifen or
t fot f 20
with §583 inlyof B Eoh o Y A BRI 9ral tarox fen

ears een omn to add to the
ef fi cacy of breast conserving surgery and radi ation

TreatifpedigaYes(iler @an cahaeroXi f en may al so be combined with
total mastectony. LCIS is not prenmal i gnant | esion

[008 HiovwnX5 administeres end f@@ulw@rdeﬁmveé hére&% caevrMVﬁ éhesapeytic benefit
for d1séass :En%u%gltei%ﬁg Hﬁltlgf]th%@r(@cg? s nag%né y su J ect gi(aﬁtdescnbed

A herelﬁl b@gl‘ﬂﬁp contrdlivegight gaind patieulatip [f thaswfjedt isyadhering tooa bdv

for early signs, of bregst can ho .
. carbohydatedict, §@hgqsahwﬂf1@ﬁ diehas @@%pg% tﬁ%hf&élefl@ %’Cfﬁ’if‘él with
fastlﬂﬁg&ﬁcfjf RS R bSidRa s g'@a{’ctPahﬁﬁs%ﬁts £s30G B seltRinliffettious diseases.

I'n accordance wth the invention, 2-DG can
[0082]e Tailimdmmismaadn oﬁzmmlrmdate\dppmniﬁamdmsﬁemtmrbralw The

suy and/.qr radij,at,i
prescptpshihrdoidgs HrelBe U8 s haR rhikG R0 s B ioryge te
symAsHE tHeflo® b9 @dﬁﬁﬁstf:&ﬁg‘@ﬂﬁa%@u&%ﬂ? RHBEtiRadsH6f 2IDG.dadne
have therapeutic benefit "for diseases and conditions

embaglithent of ithis meghedethe 2820 i 19 admimmisicred palkyi adigr ¥mptoms o4 Harkinson’s

escribe her t
s SRR Db e R HRR She AL AR pggpion ein
re-infiafdd WAKENVAE LS Rbms %a@beﬁslntsbﬁ‘le/%ﬁlboﬂﬁndﬂ@@f thageti®ld, agamount
. Br ovi de ot her benefits associated with fasting, and
O

(O thernBeofKUtme do § Eete-Parer ke hpaicatwkeht pefay s
admlﬁg{e'in L L r{gtelegr%f)cgc &ﬁ?ﬂ@éﬁ@f'ﬁ%ﬁt ] (59%%%11 TBE1 103 g k clh dallg dose can

can &6 pam n& releas
be adnfinistegedinai dingld belus,fur elsedise cay badivited ptosindler dosaethhoate

for treating Parkinson' s dj sease gnd aneli.orating t
admlwt%@domoqahewéb$ da, [ e #0 ‘idélinF’Wg%ﬁ dopeisAEVRISEE cyglfy

0053, B 055 B 10 uRRES AR UL il 3 P
diseasé, tRamkihodoof the pehisetaseentipp ﬁmluchnﬂethdsttsrm ovitigh 2HMG 1s adhenistered
) nptons .are agneliorated, wth adm nistration_being , ..

in copibiaep e eamoBieF GrogisR Uy EHCREREYHOP At BeHkinson's discase.

[008£T09HL gfe@érg 61?Jenf191? alET@beQ?des AR YN trealhg %f%du@ disB&es caused

range DG per kg of pat i ent
by an/qubb!; 1rﬂﬂnna.ha)and sther mammals, as well as methods for killing anaerobic

organisms wherever they occur, said methods comprising contacting said organisms with a

lethal dose of 2-DG. Organisms like yeast, which are anaerobic, are responsible for a number
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adm ni stered. In other enbodinents, the range is 0.5 g

to 4 g, or 1 to 3 g. Each daily dose can be
wa@eivitnesvered in a single bolus, or the dose cR@I/D82004/000530

divided into smaller doses that are adm nistered

N B e e AT e e e
Cand¥a cabz%zsaA%ﬁ-ob@s RbERESH ¥ copsit fe duFAadlNBIE 2-DIG can be used to
Par ki nson's di sease, the nethods of t he r esent

poisonsuenariagrobessidtlies Weat st facowndis¢nses @Es¢dsby them. In one method

n.co t| ft.h_an
of thfeioR s iR EDRR LA plheRRRADT (O ctRFhebdbn. I
anothePR8thbd bif ehefih esitioh, the 2eDGiioadiaingterpd Gvthdastherideatssetias treat
treating i nfecti ous di seases caused by anaerobes. in

yeast fgetions avweh 8% e exsgpia clortrigazate. In appthesmpdled ¢fghe invention, a
dose ﬂ%{hﬁ 8@% gge%ﬁo?%rﬁha%::tg% é%l g %Blwgndécgﬁgsg?é&d{ﬁ{nhs%%bﬁ because
-DG@itétﬁiatdé@ﬁ@adﬁbn%f%otﬁr@gemsrrs li ke yeast, which are

anaerobic, are res onS| ble for a nunber WO
10085100A DB BOPf 2R3 G0 hesIoBeaSCraed 1ikat epbRung fhe formulations

B
1ncludi1ﬁ| dothatlingtedco la1;thn11$s fFor treatment/al 4 chaondc hfla@matorybdisease such as

ed to 0| s anaer nd thus t he
arthrin P BilLTBic e b SR ane Byt fbae YA o5 e bieHoa  of
the invention, 2 DG is adm ni stered as a vagi nal
| a yeast infection. In another
Fonn?fuls 11%2'{1%?5‘%{{%%19?%\%/22?9% the 2-DGis adm nistered with
[0086InoARRecidad) pmbtlm advdn@gbroé dlie copgmahds offthe presmt m\santlhn is that the
as, for ex l.ortrimazo)J e, I n anothe

. componads Gapdist 1St8re%d’6§’éy E9nVERiSIARer § ygﬁ% pra? Hagavenous,
1ntrax§2'Aﬁ§D:&[Qr NhPRAD HESBERRANRY r8lASE MitroAtHEl DLSGERER diso BB &AUSEand

potentiates the action of the other agent. [0085

o packatgérhnm s tnsafflator eqmpﬁedj@lthra dokiag gusmpsforadmimistatomn bY msnf ation.

I ations. descri bed hereij
(008t i 5B B2 oe EFBS0 S5 A ol B8R iR an
assinibleaiBE edr¥ied of RR8£ be ehdl6ded Gh Agkd#soft Ghell gdlathﬁ@hphlﬂes or
arthritis. For treatnment of a chronic inflanmmto

comptpssediingo tablets, assuspendediin p diquig-apgelyor incpsperated dlye% with the food

o, B2 ol Sy SRS g

used R etfb@abf ﬁ@éﬁ@ﬁleﬂ@‘@le@f biidesl wwhlsRpucdes,ahpduiss, plixdsenispensions,
invention is that the caonpounds can be adm ni stered .

syrupsnwakeys, aehibenike nbucherAPOsiEigahAnkpraRAratins spRfpin enough of the active

agent fatc{eﬁ%‘?qgﬁjﬁleraﬁleﬁﬁcrgﬁgﬁw Hses e%@x‘i lab.o@sf. %H@ﬁgfe?éjﬁg&iﬁs, pills,
ro croni ze can also be mliled an

capsyles; kag i@ like nay dlsseontdiatierfolewingpe tindet duch aslgsmrtcpgpeanth,

for admnlstr tion by insufflatiogn. 0087] 2-DG can..
acacigeCsR STCH. QRIS PRGNt SHgh h g disgpam Orbes o drghteBtating agent
such 95 kb{@%{aréi{ Watdkt&Eh, icrﬂc Sbheuedike! z?hﬁ)ﬁ(:édt%ﬁch Smhdnesium
can be enéPose I'n ha or Soft shell gelatin

steara:lapaa sWesenimy agen‘osrqoh as saxdharitt; and/aba 8eeqring agenisyieh depepparmint,
qui d or or jnc orated dire

oil o? ngaerg@pn,tqg@ W}éﬂavqullg p tlgeh 3%%\9}1’5 ]%911¥1 isa capsuﬂe it can contain,
in adBHRS ﬁfa'f:é'i‘fals%gfth@a@@e ERes, baeh(?ﬁ@ edrfer. %ﬁ@uy\bﬁl& materials can be

excl pients an used in the formof ingestib
presenabs edatingherde atherwist etoglify thophysial Hapsd Itlmdosege wiit. §'or instance,

tablelsp R ai AL 70 U PRt SO GRIoGomeiR CBsUuBitebpoipg the acive

compifthllV&sweetening agent, methyl and propylparabens as preservatives, and a flavoring
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agent to deliver the therapeutically active doses
descri bed above. The tablets, troches, pills,

weapsibwss and the |ike may al so contain the fRCT/U82004000530
a bi nder such as gumtragacanth, acacia, corn starch

elatln ts such as dl alc osphate; a .
such & Y 2 PHineR GouGe A OUTE Y S CetcR A EPAOR A dosee unit
form ShGEBe plRrBHabdificAEY Purednd stti@nkibHEhoRtdxibid 1a Bfnoﬁﬁtﬁ Bmployed.

as nagneS|un1 stedarate, a sweetening agent such as
In additionthe adtiveantponndicdn lammrpgraseglemo wisteinedgelease preparations and
ermnt, oil of wintergreen, or cherry flavoring.
form%@ 5t he dosage unit formis a capsule, it can

[0088]0 MR p'fesent Thvefiihit proRidesa PRArBiat@ltieally aédRptaBRASANENEGESOL 2-DG
liquid carrier. Various other materials can be

usefuqb inethe meﬂasls ob thei megsnbinvensiost h?e@rw asebogliygemty the fermulation is
cryst%lgﬁ SIS a qn:a] gﬁé :]ﬂg ésd oasc?&eedgg A %ctlgeg f(‘)ogl Itlge%l @Y ﬁitatlon into a potable

liquid e |oh11?1'1 ﬁdmﬁuﬁiﬁu@ﬁ t® theglativntl InCtaly etﬁﬂﬁii&héhtl the liqoid cag be a syrup or,
conpound, a sweetening agent, mnethyl

and
morepvpnwmqmp/a@ecpmmsglym%%whmwssuclamwat%Afawdﬂqu%gC{a@ta’b\bghtm
004 S
(Kraf% 81’ (/:oqg 't s%g'l O)I{D %@%ﬁ%ﬁé@%%&glv%#igﬁe sﬁg)ggﬂ IZ&S’G in a formulation
of théHn@Brﬁfdnﬁ@ﬂl&feygld@ﬁa-@&emel atnothfemmb&hmmhd thee2-D@G is formulated as a
harmaceutical Ly pure and substanti ? i’i‘é‘ ggn t OXi.C | ﬂ)
tablet grpilh ARRIAIN TPtk AmqUit BHdF Fangh of pbrutd0img to about 10 g. In
some GRS %Qc}pﬁglerﬂ ?Péﬂﬂcbroﬁfaﬁ% abBQ O@Lfﬁ ) 418kt 5 |o? Qﬂ?(} In one
preparatidns an mul at1 ons. [0088] The pr sen
embddinents ¢ach tgbiei\oir qbﬂkccmtmhat geféddGceal | y accept abI e
ornul ati on, of 2- eful in the t hod f
(0088 b prersRt enGo ProxtCBne PLABBOPEAD Rra bl T highot DO
usefull $n the tathiint H3hdds diRlodEEherd&iid ThE Q-I?G PorhHataskraadniéntion

a sachet for later decantation into a potable Iliquid
incluflgbubarginotlimitad b, tlaxase enitable fon erqb adinimstration and foy parenteral

injecfha ek PRy DSty G iRl o fngous.

intra it&{eal fiﬂttﬂtﬁmbﬂdl)%D(ﬁ"s)d%@ﬂved-b@Ms eMdedi ki aktepile solutiolsaitable for
, the liquid used to dissolve, dilute, or

inj ecws ;f@n aarzntsa@l peministeation) the 2d9GC Tormulations of et inyentign cpn contain

2 DG L8 PR RRRE 08533 s i

agenﬁqmﬂwﬁttmg Buttrdoe lifrdted o DiaCh eninitdl) amr.gthh (hka)) antanfiékidant (including
enpodi ment s, each _tabl et or cant ai.ns

but n&?t)bmﬁ@d tocsogd R bissl e, spdismpagt ablﬁulé%e ascoRp6 afitettd tﬁ% ﬁ%@ and a

s L SOy RO o e,

comlaﬂa’tmntoé ihethyfl (and'pthiyil parabdns 2aridGhe lika)f I]i onemrmﬂodlment a suitable

. r.eat ment t hods di scl osed rein
lquig GRIOR O B SR RO RE DG el caa%enfrﬁﬂ?n o0 iy e e of 1 to
450 1#1%)"1@1]!5 &ork ?reféﬁgﬁqnstﬁé fafBd 6f 5070 280 @ho/RAMINbES EAbd@ReR N he
garenteral “injection. For parenteral I nj ection
concémragion ofﬁ@@mlﬁﬁmg/mht ramuscul ar, subcut aneous

oo R BB AR R A v
adml'lﬂbltﬁﬁ&ﬂ %lud: R d@ﬁ%@ RO rBIs R 1AM dAbSiLE, %)l@f‘ and B@uﬁmﬂé g., dissolved

formul ati ons of e inventi on can contal n
or suspkmidzdbih ansterile splation fmdmlmhiaatmbdiw o |ad19mrasiteélpndbb present
. in nes,, such as a.fton ent ncl
v Ve BRER o RSB bl £k G
Illusﬁﬂh}e‘i%és@%hvési th&d ddtﬂlb@%mp@dyed th{he'ﬁréEef@dvé-@oﬁ@ﬂlﬂgrﬁral liquid

bi sul'fite, sodium nmetabisulfite, ascorbic acid, and
formulagiony (kfé)le inygatiep include, but are not limited to, benzyl alcohol (01 1%),
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preservative (including but not limted to benzyl
al cohol, nethyl paraben, propyl paraben, a

wae eovbioseatd on of net hyl and propyl parabens, anBCT/082004/000530
like). In one enbodinment, a suitable Iliquid

formul ati gn the i.nventi C i ses.2-DG at
et BB AT b oY e O 8 T 5 B of ey gnd propy!
parab@is2 ie6 AP b ImbRe HeER RDGorinflatiel cOBtais 100 aglRe of 2-DG,
enbodi ment, the concentration of 2-DGis 100 ng/nmL. .
0.18% 0rgylpaEarenparal 0. 2Urirepydparalpdne fn aotinyg fermyulgtion of the invention, the
adm.ni stered in a,form suitab r_.oral . .
2-DG it Pl PepRoRerL M Ry G St e rkshe o0 fy ockseed in
sache€ 8AstHéCoon iy €1 digsothtiva linth ilighid(for Bral adthsedlatieto the patient. In
suspended in a sterile solution for adm nistration).
one embpdioreat, caghtdlline2-D4i isemixedewith e8e at morajreseryasiyes to prepare a

ovides beth.preser | v.e- .
sabl o B GSe P iR IR Brr R Bk, ter DG orpplgied oo
tabletir e EMRhMMBD -DGdih thewanBeoLiiluo @ ehy 16 abbet 5 g.
preservative-containing oral liquid fornulatiogns, of
[009%] heTherd-BXi Fanralsanks astainistased parentergily joF mittaperitopeallydips pprenteral

E ORI e e e
- dilutif® therdrug prodactdh Seeeilo Waterfdr Injepiph, Baaeridseatis Water fonénjection,
Soditg L MOTSe Iajecksn (O SThOLHes B arsistton S G 5y 107} Lhctated
Ringeiqrs %eltcﬁgxﬁ],%tﬁ ﬁhee llilgé_, %Q/IH%QI hdwdvakltRdtiRR g%‘feﬂr&?embodiment, the

nve s either ‘a solid or anorphous or
formdaty@tsalflthevaventionatreiessentmtly fteeef 2hdGsd or qoapkexgaigaisithad contain

sachet .or other container for dissoluti.on in.a.liquid
elucopy. Aotal o SRECPEROMS §17: oLt Pmacfeoa dedeptable

salt cEBOPePERH in Faes biitdbly @i Wk Ssdfidtanesuchiash one or
nore preservatives to prepare a stable formulation of

hydraxtyerdpyleeHtliosn Dispersenstoan alse s pa¢naegstin glyrerad. livmid polyethylene

ornul ated as a.tabl e i l1..containtn - i
etveri gty i Bincds g El Uyl b [ B PRk dnd I tose
prepatatishs REntAHENd presdreitRd tPpleebitah@lowt® of midro@peatisthoneal |y
For parenteral administration, the 2-DG solution can

[0094e Bompharseesuéigaldormuitable forisactablisyss ancludericte pguagys

di | by . i i . )
o 0 Y8 S i g
injectablealifi®n o dispersions, h A584sed) 1B ormbDenst be sterilerynecini foral form,

must| %lﬂgﬁ @?t(l);%, péggg thﬁé%%{,%}i%%@b;} ‘Eynq%ﬁsert%lsfbllpg#t&%:slggﬂ unac‘lgéj thte I?:gnditions
o mETRATERY ok nd A L85 U fon o
micra@gdmsms sughus bsaeriadfdargidingii on of the active conpound as

a free acid o ar macol ogi cal | y accept abl salt, ca
10098)e 5786 &g he BRI RREDY oA otbion ¢ Habemaigeictnt be
phm%H&*aﬁ@ai ol AXMB FHYbieAIs iR bRle I MRS REUNuIGBAs AldSfosomal

e prepared in glycerol, Iiquid polyethylene glycols
formualatioms, 2 wek s ldtions efeamsnahd omnpidngs copmdenly used fontopical

.condj.tio of _stora and, use, t.hese . preparations " .
admigiietot SEpe I8 T SIRY SR Rlip e g hiE gr R additional
anti-CInEECRERRNS B8Bo-adBRREdred WEHRRAD TG Thé 6atief B a solvent or

suitable for injectable use include sterile aqueous

dispessibutriediven containimgefos exmmeplewiter, ethanel, payelefos ekanrplenglycerol,

propSEne Ay Etant I By el By oL, ik s, S sl faspeot and
vegeRBleSHiR! Theprdpéh fldidity éahde thalhflined, for example, by the use of a coating

such as lecithin, by the maintenance of the required particle size in the case of dispersion, and
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must be fluid to the extent that easy syringability
exists. It nust be stable under the conditions of

worenwensbur e and storage and nust be preservedPEEBIU84/000530
the contam nating action of mcroorgani sns such as

b 09 DG |
by th%lgqc% sg%@qt@rg t’lgﬁ%é—%yq[ngon 8} 616 ac‘ﬁ%rf S g:r(?q(}g?{gggf, ¢an be brought

about? %ouéf Qﬁl-bm@fidmﬁ& whti-Gdlgafl AIRE, fotick@BbR, HaEbdnapilt@bbutanol,
e include oil and water enul sions and |1 posonal

phendlosmbnlc at:xdothsme@salmmd the dike.dninsany cagaselémgll baipeeferable to include

sed .f.or. i,cal
sotorp , Ehin 5 CORT s oo BB e R Ry oAl BoPefe
comp®kitioRy @naﬂ:CBr&mgm about %5}tthe G116 Ehie RMPVsBioh oD&zents delaymg
co-adninistered with the 2-DG The carrier can be a

absorgtin dor exampley ﬁb@@ﬂ%mdhonﬁé@ﬁ@ﬁﬁ wsrgeddtiii ng, for exanpl e,

(009417 St bieBAte sp Rt e rfenf Bl ino MR It compopnd n the

requlfejd%rﬂduhﬁf-‘m thel hlbp&bbﬁatﬁbéﬁlklbﬁteﬂtﬁ %fo@@ bf therdher vegediatts enumerated
oils. Theﬁpro per fluidity can be maintained, for
abovey s rgsuired fpllowed bi Blte sterilizgtion. (pnemliyndisrersigns %n%.nﬁepafﬁyi by

o 55 EASHRIES s g R 1 s e koo

basic Hﬁﬂeﬂﬁﬂﬁﬂédlﬁﬂ%a@he Reyuirbdothsringfediautst femh dhndss endinerated above. In

the o5 o GRTe TABEISES 19y 1P PO B PACTERE FHGOnS t‘ﬁe prefezed

e S8Rl 5 BRI oo, wich i

powdeh of the leetive ingreeieyt plas esy additioval Hesired pngrédierttfien tpoevmusly sterile
clude isofonicity agents, for exanple sodium

flterg T’%W‘H’etherp? l onged absorption of the injectable

[0095C10 RO $5dd 1RASin CAFphREneteH Ny REPHbIOYartiBe iHaBddshnkRAd all

onposi tions of ‘agents del aying absorption, for
solvepisadispesioamediay aoatingnowtibagteriad andh antifungal |aﬁent§ Oggaricity agents,
e 1 njectabl

s RS SR RSPt BB

pharB8@utéal labtive RbaRRded Y Wall nGoh LML ati Ekbe}bﬁfnls@f@ﬁ as)zfnyt dd@ventional
ot her ingredients enunerated above, as reg1 ui red,

medla oF hesmbth Ingompatible with the actiyaingendientdtsaisg i (e therapeutic
| comp ﬁf%g% St §§%\%E1§m? [sec%?r{eﬁ?ﬂ?cg §u]Bﬁ1?, a%{ iédr?lﬂlftnli@e 19ﬁt% Udrbe

ster redlen
1nco1’pbia€dﬁl 1ﬁmhab61ﬁpd§itﬁ>nslm£$h@nd¢rﬁ1pﬁr si on medi um and the

(0096 1T be Dresent Gen eI Prodides SloaY SIARIPETH BF ZALi Those of skill in
the aﬁrﬁﬁ%p@fegﬁ{é tﬁgth %g@%l#e%c#l BF &&tu‘?%bd)ied SN 4l Forrh B€2-DG will be

eparation are vacuum dryi ng
d1ffefdﬁdfrbimethé dmz@frdqwenmgddzsenhcd lopurein ﬁmm)hslgwerbkbaa fopowldiens and

depepigg B0 S Rb R EG ols prttuRt Ya¥ e dP S cRBTyE o one
embédﬂﬁw&g slovk &@e%& fo%ﬁl i %%aﬂx%c@ﬁﬁbal ﬂmnﬁhﬁbﬁ% Quidhaad bOG

cepf l'e carrier I ncl'udes any and sol vent s,
is embesided &1 @reoatediby,a maiamalrfggn wdamintbaaﬂl(ﬁ n&aﬂelmsﬂﬂi over an extended

ntifun ent.s ton SOLRLI
pericgt 4 g A S e (R S e RREGR formBtions for
othela&q%%ﬁtr@ai bfeqlﬁodlﬁ&ﬁﬁara@@&uaﬁ&%t%b dHBhImBH BéreRC8 DeluSeful in the
welT known in the art. Except insofar as an

presend inventidroara wellrkadiva in thesaye and ars, fon ewarpple; daseribgdtin U.HdPat. Nos.

5 96 B o S STODRG 3 INE: o7 ha T Hon et ageae 467 5286493

6,298499 | £MBYBY §,13882%65,129933d 6208 26 E;89)01%533; 5,958,459; and

5,672,360. Sustained-release formulations are also discussed in the scientific literature, e.g.,
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i ncorporated into the conpositions of the invention.
[ 0096] The present invention also provides slow
wo 2toe@exwof or ns of 2-DG Those of skill in thePEr/USA04/000530
appreci ate that the frequency of dosing of a
. slowrel ease formo ferent fr
in Orgo S GNP FFLROYF R EABEI PSRN A% EvehTShon SlpLAEe.
Yacof)ﬁe[rﬂlﬁ 344 11%"11 Wﬁfégadled?géﬂﬂ&{ iPrefd) 1988 vkiaK H@s%ﬁﬁéﬁ&drﬁ:%y &ftypes of
artlcu ar slow rél ease fornlenp oyed. In one
sustammﬂmdease dbsage Hernsy and dred missee MeehAnigns fcprrmsmtaeamgls amt (e.g.,
atio enbedde [ CO
matriy SR S0 Grp e R A By Eriss, Besdb B R fbsules),
inert, ‘?ffstoﬁqui@ﬂlatrﬁie h@d E’i‘hctgbﬁﬁatn@(@@p Ib@sadBésivd, @M it aRgrodible), and
(al'so cal I ed sus?alned rel ease) formul ations for
1on-emhaage msmgs@stahnad-rdaasekd@saa@cfpms@d in accordance with

[009‘}] e}%%%:lng&% gﬁc{qeélg%%g%ﬁ%leﬁﬂﬁ rg e? enfosérﬁa oté? gﬁ?enn\tzv}nch an acid
lble?@f@ll\ ndiddy - attbetied thldise 2-DG, Pp&elbll; at the hydroxyl
o S%I%L 4 9 % lelﬂj 54a9 912; 5, 478, 53% 65 IA]fy7aZ 7e12y o

grouw BEE, WBTH: 6 Eoszlgalsmh a %0\2 geleasg forn canyb rgadily synthesized by first

vy G AP P it

aldeh3tis -1 sSDuesgQdting cdhsoudd iiendviel, iavingttke sthustee skovin beld@.
WO 2004/ 062604 PCT/USZOO4/OOO53O L SBﬁTAlNED

RELEASE FORMULATI ONS: SI GN , edited by
A.  Yacobi and E Hal p€® n Press,
1988, which describes a v

sust ai ned-rel ease dosage fo rel ease
mechani snms, for exanple single unit ( matri x
tabl ets, coated tablets, capsules), glple uni t
(e.g., granules, beads, mcro-capsules), inert,

i nsol ubl e matrix, hydrophilic gel matrix (e.g.,
[0094yi Oﬂd&ﬁﬁaﬂt@gecﬁfs(w fihelatepareseatihil ether aﬂlﬁbosnwns in unit dosage

.1 on-exchange resin sustained-rel ease_dosage forns.
form foromvg ofraﬁémmsggm andpatermEy ogﬂgqgggelgm E%sgg«g fogy as used herein

I
i35 0l LD ol o s
treaté& BXsh ymitefoatadlihy a atedeteemingd lqoamity ofjadtivesna¢ridl kelcdlated do

posi tions. Such a._slow rel.ease form can be readi | .
produy e dasiS BropRpei Soct{h BOY R R FUFBroypaBaceutal carer.

The g;lemeét}on%f the %%eﬂ\@ﬁtt dd%é%%hﬁ?bf‘tﬁ@ en@fidos Ratéth®d by Bd directly
esulting aldehyde he resulting conpound is

depemlmébn theapatieng antl eamsder techareatashandreah ehiywromd paiient @ phteet and

sad nt a us t for l.at aent
caneqg i ghiegt FIbETEIAon i e® Queairi by PP LB fbout 20 ¢
of 2- E@Wpﬂdﬁﬁﬁﬂ @ﬁnéeﬁl SoRtAPEBO: ¥.38fto €PeR1O.g MD-DGIBEREM 1 to 7 g of
formas used herein refers to physically di screte

2-D@yror frons2ta 4@ 0A2-1di t ary dosages for the manmalian

ctst treate C .
0o’ KB bt g R p DOt S BrRlfeforprg aeivery
togethér with RdH6Eidnb fordRGehtade Hbailiapehs doigaliingsittrdtidn procedures and
associ ation with the required pharnmaceutical carrier,

schedrlﬂe sef fleréh hereiat i Tde Presentineeniion also g idesddeafeansderimal delivery
dev1ce ton almgg b '15@ fdr%nu%tgd A %gngférﬁﬁqieﬂjvéﬁ%tcl:&dlng to the present

invention; (ii) an infusion pump loaded with 2-DG suitable for use in the present methods;

(iii) 2-DG in unit dosage form contained in a “compliance dispenser” designed for a specified

administration schedule.
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dependent on the patient and cancer to be treated and
can vary frompatient to patient and cancer to
w@2806260but generally, a unit dosage form conPEi/nS2004/000530
fron1about 10 ng to about 20 g of.- 2-DG Typlcal uni t
can contain about 0.35 t 0 Iy

(010617 6Ffers PrERFnY Iy epion Biving be@fléﬁ%ﬁq 3} @e‘f%} e BipoRlRE Sectlons, the
follo&ﬁ%e%limﬁfég ai%r;%ﬁﬁéd t&nﬁa}a{t@&rﬁﬁxpygp@@@ of} Hﬁt hotGe mihﬂt g

2- fornui ated for oral delivery together with
inventioBt ructi ons for patient use detailing the drug

adm ni stration procedures and schedule set forth

herein. The present inv ' o provides (i) a
transdermal delivery dggﬁégﬁgg%faining 2- DG

formul at ed GRSwihTARBHGH RV IF2EDY03COGHbaE tO the
present invention, ) an |nfu5|on punp Toaded with

2- DG sui Aghinet IﬂmnarubTemsmaLmﬂ ng&larcinemn 6H Lings j i )

10, e 3R DSy e AL O0ER vo
lines %Eﬁﬁ{éﬂ ltRm BumMOh 084106 ORAe B%Iﬂdﬁ%@ QME00.0530he Hidd420ling tumor

present invention having been described in detail
cell hnns whre MVS22 dindh N E13, bath, oftwlech etel clmva@ frexeiplossdigplaying

ided.to illustrate c ta| t
nistof e P ifnpspionfurhe kM AT BRI o G e Ror 23
tumoﬁééll Nhd 1% a04ilabid Ren Yhd A BOr @Rk ilg. MY | adduB@N V522 cell line was

Non-smal | -cell Lung Carcinoma Cell Lines [010

obtamem by Prdvifdl Belnpr ofet Qyngegqlﬁydﬁ@h@gn@gf ¢edls Wer]e cLl?med in RPMI
medlﬁm %‘I'rl] g%éhe q}r{n?d 1sparrﬁfi bIIkIS{I)] ta‘}/‘éggfég ] An% %%angﬁ%eéd’n?ﬂhmg 5%

CO,. %ﬁﬁﬁbshgiﬁg ellsprowndial7s dnt rmsksA(@oaows&ﬁlmmy)N@re m2shed with

PBS m@@%&g«%@%ﬁ%ﬁ%ﬁ %%Zt%?pé{ Gt SRES betofihs i Penged. Cetls
used %}rtﬁf ){ﬁéﬁﬁ%n%fde whie! ce#i?ﬁugéd%ﬁ resuShdndbdl ﬂiecéllsculture

aval romt e AT (Rockv and the.
mediaml 4t alconentason abtd |cn1észimhyAD|00 m;lcﬂohtéteeihqaot (tfn thtmand ceIIS) was

et 0,5 R e SRR LGB 2t hours
at 372 CHH A HiLfibedd QIMHQQ lcBntai 5%'(1'(9% phior t@@( odu@é to the 2-DG or

passagi ng, cells grown in 7 n2 flasks (6 -70%
othercotifdapesragyntwer e washed with PBS and di sl odged from

he fl asks with, t j G h oBRL efor
(01032 GRS Vet s 72 RefrS iR ] o el B Phapa
solubi?B2edvih &Il Eulfid hfedfuug @3bcandelr(Faksarefd etdntis Pﬁhﬂmatébldlttdarssi‘lnc )
medi um at a concentration of 105 cells/nL. A1l

solubilizaddn i10@% RMSQLand diluisd k098% sathe d@@rqugonmgraﬂen éQ t% DMSO
final gglﬁci%ntrgt?o Q Jetkse? fﬁ% % 3 tﬁé}%én‘c@ jl’h%@uﬁféfhoﬁ%ﬁ&% ]%:I@[@B) assay, a

our's
dye-tused ﬂieﬂioﬁ(foﬂlelmﬁmhﬁg eclt ﬁiilhbﬁ:rl”bymjrtﬁt%)MB piridixg fochasic amino acids
exposure to the 2-DG or ot her anti-cancer, agent.

of ceflnlpppperomolestles. Wat @nplpred ledssesy therowihiahikytony agtivigygE2-DG
Expo%%xat?aq %Cﬁ%{ng[égggﬁi %dp Iﬁlc%te %{fU%l Ldlﬁl?@me&m%l&re%‘ét&&‘ bff Day 0

axot ere
in 96Rkell macretifer plates at & bencentration of 10* cells/well On Day 1, drugs were added

to each well of the microtiter plate with the de51gnated concentration in 100 microliter
aliquots of cell culture medium and incubated at 37° C in a humidified incubator (5% CO2
/95% HEPA filtered air). After three days of treatment, adherent cells were fixed by adding
50 microliters of cold 50% trichloracetic acid to each well and incubating for one hour at 4°

C. The supernatant was discarded, and plates were washed twice with de-ionized water and
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solubilized in 100% DMSO and dil uted 1000x to the
desired concentration (0.1% DVSO fi nal

w@engmeedenat i on), was used as a positive contr oPCT/UkE04/000530
Sul f orhodam ne B (SRB) assay, a dye-based nethod for

air'dr%;ts ﬁé%ni (ﬁgd %gﬁlxlétg r%‘?%ﬁ%ﬁlflg?ﬁ e & orm‘lgagc%ﬁc iewtﬁ)e plate and

mcub‘ﬁféH h@V@thubd AR %erﬁﬂ'b@atﬁfeOthouﬂdeMB sl wacienoved bpivashing
-DG. Exponentially growing cells in 100 mcroliters

twwechﬂt Elolacetid aaid.Chedwind SRSy aip Was selubfized it 10jmM Tris buffer, and

mecratiter plate ntratlon of 104
the OEtéﬁatA@?\R}éteF a%?t ng?g% W%I‘tezen V\ifréel%a to each wel |
[0103)f 1dipvdTuéy BbI% @ffe@iv@td@swﬁfd‘ﬁe t:zi‘léuld‘edlfgmatv@cddlfferent experiments,
concentration in 100 mcroljter aljiquots, of

each efiwhigh @w‘mdtﬁﬁeah@atﬁ:sff@u pachlosarfestsd. £k #f%tlsmt?ﬁ%ateﬂuaé gercent
AR S P by ] LA i b9 it 0%

DMS@jﬁimdD Qondéﬁtrﬂﬂlcﬁf) eVdstaddal afd wa dlcnlfed as folbws: %é}mwt}ahﬂltbltlon =

to each wel |l and incubat.i g for ope .hour at 4
(1- (%@lﬁam)% 10B.swhere Odad! eaw&cﬂ 85 Sldhe episd sgaple, and

ODve ? %g‘é&@%l%lqgi}?%&ztﬁg v¥REE"in %%heé%cm(;ﬁ% gﬁ?gqg Hissolved. ICsg

a|r ried. One hundred mcroliters
valuel fwebiRffetarmdingd mmg\BRESM(methad sefivhremvald waré ctlbeatel aising the

form A% oo e gt T Do e o B e R . Al thg logarithun of
l:oﬁc@ﬁt%tio% 2 tis ﬁﬁ%gﬁﬂ@ t@%ﬁBE'B’lesstHé YhialdezBflthe bottom

th 10 mM Tris buff and the optical densities
plateaua él“d»pas tha %valg¢ ﬁ)mbﬁf@k)@l@ca‘u, afid EQ5 1@ is[tisl B 3pluecdien the

respo\a/lg% %Za@]é{y %gcp %:é)ﬁ:tp gig%)é%T %i%ﬁl’l@%fes%eg& B8 steepness

of thé 8yE.cat es for each dose tested. The data is present ed
as percent row h inhibition, where 0% represents the

[01041]e alfireptohans With 20DIG iehibitedhecgrowtt 9f MYI52e ped NEI4H23 cetiymish mean

10503ty gE 255 ST 4RI aYEP 0330 S p IR EDOI B i

apprékQ@ ,drl)lg'li%[r NS@E(ESﬁmbﬁed frewdpin Mail52ﬂ and NIGJ-Hi3 tuher lieed with mean
ehicie is the optical de

1CSOahee PE2TAS Ak el B ME LS O areaepthsa  BEsITous demonstrate
r]PGned usi ng PRI SM G aphPad

thatlbﬁ?ﬁum%oﬁgkgsﬁ G%Sg“%a 2 ed using the formula: Y =
Bott om + [ (Top-Bottonm)/(1+10( Logi c50-x) *xi nsi ope) ],

,there X is the |ogari tEXAMPLEIZug concentration, and
Y |s the response. the vari abl e, Bottom|s the Y. vaI ue

galug -PEias aPingle 4 Y nwith, Cisplatiniand Paclitaxel
top Iateau and Log IC50 i's the X val ue vvhen t he

[0105ks m}ﬁ sichey of:3-flowy- Deluposn(2BD) otas destdTdene apddn combination

varj able,H || S| desrtbsthest
with é:gpi; (é)(i?ﬁﬂ) # gxgtlh at% (H’leén Sﬁgﬂél tegel%asethgf 161 V& li,rltouse
MV 20 MSoddft aitdeNd fohl&?zs %hia& Midehnide @m/nA)%&veealsm ofveeks of age
3.738 + 0.74 and 1.855 + 0,532 m\/hg;espect vel y.
and mgbmgﬂpproxmatﬁmﬂ eappre obtsined fim Horlangdus. EMadisanoVie dnimals

Wereq@#n\ﬁg] s B% %1}%%12@@ %§ Wc%&hﬁ%&{tg 8?&?‘/5@?%%%{& carcinomas

harvé®&IR6h iswifduyanedisdE Srowas unsorsiBimuis niiaé Rostd. 'Wker the gimors were
tunor cells are sensitive to 2-DG EXAMPLE, 2 .
approximately 71 mg in size (11 days following inoculation), the animals were pair-matched

into treatment and control groups. Each group contained 10 tumored mice. Each mouse was
ear-tagged and followed individually throughout the experiment. Initial doses were given on

Day 1 following pair-matching. 2-DG was administered orally (p.o.) on a 12-hour twice daily
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Eval uation of 2-DG as a Single Agent and in

Conbi nation with G splatin and Paclitaxel [0105] The
wetdooersy4 of 2- deoxy- D-gl ucose (2-DG) was testRCI/EE2906000530

and in conbl nat| on wth cisplatin and conpared with

5 b BBl OHTB I o s o5,

150, A0ERd(730/ ke 9@5 \ﬂﬁg}@ a@eﬁﬂﬁl ﬁtﬂ@@dﬁﬁbﬁau@g&gn@aﬁgroups w1th
wei ghi ng appr oxi mat e were obtained fromHarl a

clsplatchhwmdms of\B9,. 15ﬂna1mh4® mgkgevererpicasepsedito 1000, 1500 and 2000
bcut ly b
e S RS RATER M 0 U e RATTANS (o MGl g

Day Eﬁ%sé%ﬂluémrmg&gw@qd& 6 &clivdsles padlfiar] vas admiiistared ip. at 16
were approxi mtely 71 in S|zel$11 days fol] ow n

mg/kg eodyad toe)servelss ﬂmqsﬁwg oppirel. Bierile WﬁTFEWéﬂade@%ereg orally bid
t nent
5 G T 208 BB RS VR BAH R Bnpead

measli@ievtsdieat bitainld asigh eulipdriaviex p;eéklpmﬁrtlng oh Dazl1. Thewsumor
were given on ¥1follovv|n mat chi ng. 2- DG
4me

measHReERISS P SOPVSHES mg §urgoy weight gal thersipatarchiprana kY 9{%32 Each
o9 AGHSH A SETLBZIBIRTER oty . GO0 o

sacrifide Wasdserofinedor all @@upsﬂﬁmi tha dund &0groytik delas (EGB) fogleach treatment
agent or, in the corrbl nat i og g%%i men groups, with
grourbucgﬁlﬂ?a&eflﬁo thecaniyolrgrEoyR, S¥s caeu 150, and 400 ng/ kg

[01081E" f the Qﬁlgﬁsa%gnttté’stsl QlQeonegllﬁQ GOIﬁ‘IQ)‘Ij oFRPQvasddp.o0. on a bid x 5 to

respectiv sp atin was
end schxdduep drel \tehw@wwstémlc pva)teraahw negative etahtstl and 2 mpanday Dhsacrifice

ot 2 2Bl e T ol SR g s 1

5at 1k Iﬁgﬂkg FRIMRelamd At ReddQily o ¥acrFRBIF 86.8 -3t £51 This YesuREd in a TGD
was adm nistered orally bid x 5 to end to serve as

of 34thdaysegtit ongenisp expsrienfing @ opmpletovesiggisaignt Anisealsyadhe paclitaxel

group S\}I@ge{}\n%rgﬁf){}rlg %ie{i‘%} trlna ﬁ;éré Dags WAl 4%,?& Fi‘#hnrﬁganu\?élggt &%fge%%esre recorded

at -9.99aE1d 0% EeSpattiely CDIEBteWeﬁdjnd K@Xf@i@hﬂﬁ@épdﬂ&d@rhfhehmdﬁtbﬁel group.
standard fornul a (V\2 L)/

Oral gdwimistiagien oW} pt %> Otfﬁ%g om lgw %@&eﬁ éaheilebaeﬂﬁted f1ha mean
day oglll[n’?rlﬁc%%tfgSP 19. 845 Wa&ixﬂi’fus‘i‘%ectl E%‘? b fd%%g%g\paayée }:;r/ dose was

of all”~groups an e tunor
50 mg/k@Pbn b bid eachedd @hédl:ﬁéltesuljjﬂ&cbmm meanggrafdatrificeld 27.2 +/- 2.7. P.o.

admiggaion ol DO 411500 aiedss (et dnid e grd 0 el Gudbip xg to end
sche&lﬂe ?esﬁftéﬁj)ﬁ atnddd da r(‘)‘fl st ‘6%98 2t_|17_e4 Beilmi %Mﬁ%te?@&ﬁ lol & 2000

gat | e control a mean
mg/kge(ﬂayé 1-de dosn‘ wé’sQ404) mgkgloda bi@evc bite alx.’esbchs@lv mu]a@i intsemean day

B R O SO BEF PRL GO, e
mearpélaylscﬁ' sertfice ¥ 23:4 Vb 3. AGRIMIS Bkhb 0- ]?G-Ev,%ps QkpatfendedBiyie weight

one nouse experiencing a conplete regression.
loss, And tha:rcswem npHexipadciths mpeﬂe ramy mf@xqo%DCeﬁugle ageNtgroups.

ht .1 oss a 15, nmean han
o104} 85 855 oLy 5 TR o A0 R R g
grouié‘fJa@ dpedtxion addk3sto reﬁ@ @(EHeﬂﬂlel Thd Vi@ ebridishodedf sEriléiater and
al admnistration of 2-DG at 750 /kg on a bid x 5

sallneonwgstme@utrel haésamwddaymféawé'mdﬁ 65t +/sadr Cisplaginof

t . /
acmippiged 3l e Rl N G ool 4Rl s
admﬁﬁ?é%@dli%? dhqwstle:daﬂ tihodloR&an n@g'm% fid 3 ayld. Kﬁ@laﬂfn r&a aanean day
. adm ni stration o -DG at 1500
of sa(cmﬁc;esofmm+/d 89eandend. B 5ﬂgf¢@§9CtWﬁ1Ya atfhese,doses; Eh’éﬁésu“ed ina
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schedul e resulted in a nean day of sacrifice of 28.2

+/- 4.6. 2-DG adm nistered p.o. at 2000 ng/kg (Days
wdaz2m4/06e8L was 400 ng/ kg) on a bid x 5 to end BChEs200£000530

resulted in a nean day of sacrifice of 29.4 +/- 3.1.

T GD&IE. iﬁ Ct i’Vi t S C nar %gl_geq,aplg Ifcg:r ec?sg?a%%zatt 2\/11?_%&& nfx&c? mee in the

high eﬁféb @I%bﬁmhrgr&ﬁﬁex%e%&ﬂ eHRplefRBres 08 Anlithblk i boicplatin groups
S, hére were no toxic deaths reported in an

eXpereeﬁlccd@czp@Geswmghtémg@mDags 4apd 15 wemvyeight chapges for { me/icg
cisplefRTuE fioRbarf HoNERR 1 chh GebBad S AIPREyAPal Pl B witght

chang®® @orSE cﬁsplélfhﬁwé‘l% fiéd&&dﬁ‘d@ 9153 33%%de 2% epectivelpt Biere were no

and i ne. The, ne ative control had a nean day of
toxic deaths lreapeﬁed)m the cisplafin single ageptsHPWRS: n,  adni ni stered as

[0106@ ¢ 3&3{/&9 é(?lgﬁgm%gﬁibn £HM5E a895 dlqg/“%%' 415%2{ §ﬁrgng%l:hefd‘ﬁ[e ihhe

mn I sStere

combilegieon with digplétth @ndg/Renigd. kgl x & wphladdiin ah@maiamﬁﬂacdlﬁye of 40.5
of sacrifice of 42.

/- 1.4 e2piE pmmsiored p.or L0 el (O 1214 e waschO hekedgn id x 5
to ’en% ?(91%?191@%@ Q&nﬁgwgﬁ%{sgﬁgg%gmgl% ?f q&@c rE@iited in a mean day of

splatin at or CI platin at
sacrifii@/ df2.6Two 3m Oeali adntihistratitingf 2el06eat ¢ BQ(PJhg‘(kgﬂ,gilys up4 dose was

150 g 5 on ¢ g Spend sl et ation S GripeREsip- adx )
resulfed i P?Yrﬁeaﬁ 48P o derififears MLt 2@@'&gﬁ§m§t@fed3b &Mt BO00 mg/kg (Days

cisplatin were recorded at -9% and 1.9% reéspecti vel
1-14 d]yseDe@ss400 magtg)len a higanS mlglrﬂchedw@mg@glbﬂmﬂog Wity ¢4galat1n
Iatln orded
(1mgflgs et B Joouii s e Sy e o7 ot v ol ety g€ the
1000} 1800 usdP2 00l /&b REMBinAA6Me _;ﬂﬁ&usﬁﬁas duPdidst]to Gngle- agent cisplatin (1
adm ni stration of 2-DG at on a bid x 5t

mg/kgricp-sastve 8l Mdhi¢nhadoompimday ofvacitias Eitdp Ht P+9- émnmj;s légthe 2-

DG/czﬁy?aéin g%?ups e?&beﬂefé&%@c ﬁlleg?rég?@g scéaéfncptfh{ﬂ%q’g%gft\!vg ﬁ(xgé deaths
repox(daaiﬁi’ehelfi-l)‘(} (010)53 5] m@ﬁg)&ﬁspmm@)n‘tﬁmtﬁmkgrdlp( 5 to -end

B
ooy SO DRS00 Do R Ao .|

+-35 atm@uumlmstemdm mal 0@nmpikg{Deys bil ddbse Was ﬁylfnlgdgg) bnpbidx 5 to

end sq:hed(uée 1n230£SUI ! e%{lig{] g?@%ﬁg&dgg/%g,of » 1{.[5)]; | il te%g?gl%ne%n day of
sacriftceldf ROFE ZWa@rﬁ%grrrﬁ%tﬁgl)onQﬁ 2D @(a@l 1 M@m@lkgﬁlﬁy§ Phﬂ‘di‘élsejewas 150

I'n conbination wth cisplatin
mg/klg)?&lﬂl hib&ﬁx b ito endrerhadwain @ﬁnlsmtrqnfwﬂecmlﬁlaﬁﬁl(kmg/m Bp., @hs 5)

oS o b8 800 AT RO00 IR, o0

(Day§ i S]p|l cﬁJsé Qvaﬁ 400 FY /l@ onla: Hi’d X SQQ eﬁd Sdhedifie i BorﬁBﬁaﬁ’oﬂTﬁﬁH cisplatin
sacrifice - 0.9. Animals in th

(lngKE ¢ ps gﬂact 5)rreaglﬂtod| psa mmdamﬁ@@lﬂfé@&fﬁ@abﬂe 4ve Tgh @c‘uVlty of all

comtySRen SRR Y EES 19 S SBEMGT S AT o ot Fiy it

had £3n8n & Mb&ificRtdf39.10f/- B.7D%nhaly BOhEDLBG/cipledinkiréups eRperienced
to end ‘schedule in conbination with cisplatin

acceptghblk gveight poss, and thers ywap eseifoxeaidgaph @pw@%dwmdb@ﬂﬁ?ﬁ il 500
ce 0 3. 2-DG adm ni stered 0. at
mg/kf%ﬁp%?ﬁ&m%ﬁg?%n?ofﬁ dose was 50 ng/kg) on g bid x 5

[0110)0 The maximum tolerated dose determination for this study was conducted using

female nude mice (nu/nu) between 5 and 6 weeks of age weighing approximately 20 g
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end schedule in conbination with cisplatin (2 ng/kg,
i.p., gd x 5) resulted in a nean day of sacrifice of

wQa 2004062624 8. Oral admi nistration of 2-DG at 15P0I/D§20k4000530
(Days 1- 14 dose was 150 ng/kg) on a bid x 5 ,to end

b e R A o A L i
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been shown to be chenot herapy-resistant (Kel ner et
al., 1995). In these additional studies (Nos.
WA kboRP60L and -003), 2-DG was given orally i nPCT/US2004/000530
conbination with cisplatin or paclitaxel, and the
effect on the average tinme for tunors to reach 1000 ng
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this %?y THAS absi g 40nb PesdflGiedhsembRRGn S foplaing] ke was
toxic ﬁ% 'nﬁ‘m%hg aﬁ{ep i—iéﬂd %) D%/sscﬁ%gﬁg%%&u%l? rLlc%V%o%%f 2-DG,

CIS dosi n 0,” 500
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* tolerg 838y i IR EnasR Bt he Pipbinfd etyhe SR v @i stifandn shose for

c1sp1§ﬁl{ al@né QW: ?’A&Q@n oIREEtwer BRlivewitH QSBG 88 cdspRFin BBYEs that, in the
. statistically significant increase in TGD was

first stué:e rtlwa@pstutgr ofmlegmtb@g@m e Day ilnwhersas lglrtb@ groppd pfudy, dosing began

co ed to cis
on DS BRFAE st WuRE Fhtth DBRL FCE R e 200 By tfirively, and
large@lnﬁﬂcbr@tarel‘tyf)ﬂ;almsgl’létgér tmm%at toxic, resulting in nort aI ity

fter 17 and 8 days of dosing, respectively. Lowe

[0114]d ode third effigsgy sty (FHE-R03 piyvestiegied dherd st P%Wacmxyl alone or
in coﬁ%n‘?ﬁ%ﬁ ’Wlﬂporﬁpﬂ@dnéﬁ ﬁﬁi{brvﬁr&bthcdeﬂg). akig th‘é’%E&)n‘ﬁecllAplatm/Z-DG

study, 2-DG dosing began on Day 1 (tumors ~70 mg), paclitaxel dosing began on day 6 (i.p.,
qd x 5), and the model was a human xenograft of MV522 non-small cell lung cancer
(NSCLC) in nude mice. An increase in efficacy was defined as a significant (P<0.05)
increase in the time for the tumor to grow to 1000 mg (tumor growth delay - TGD) compared
to vehicle alone or, for combination treatment groups, chemotherapy alone, as calculated
using a two-tailed t-test. Female nude mice, ten per treatment arm, were implanted
subcutaneously (s.c.) with trocar fragments of MV522 tumors harvested from s.c. tumors
growing in nude mice hosts. Body weights and tumor measurements were taken biweekly.

When tumors reached ~70 mg, treatment was started. Mice were sacrificed when their
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tol erated. Body wei ght changes for the conbi ned
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in a dose-dependent increase in tunor growh del ay
whi ch was significant (P<0.05) at 1000 ng/kg/dose
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(bi d dosing, days 1-20). 2- DG at 2000 and 4000

T R R s M R
comHiRdtRhdbeGedihbit Feampkabl e changes in body wei ght.
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the target fill volume is 23 mL (in-process range: 22 — 24 mL). About 40% batch volume of

purified water is placed in a suitable size container. The water is heated to and maintained at
a temperature of 70 + 5°C. Accurately weighed methylparaben and propylparaben are
transferred to the hot water and mixed to dissolve. After completion of dissolution, 2-DG is

added and mixed to dissolve. The solution is diluted to final volume or weight (density =
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how much); magnesium stearate (0.9%; starch (8.6%;
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medium and evaluated at 0 (vehicle), 0.006, 0.032, 0.16, 0.8, 4, 20, and 100 mM
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Aldrich and dissolved in 100% DMSO to prepare a 1000x stock solution. For the cell culture
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t
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After 3 t he olif rat
based @P%’fhsvagl?%b%éw@ 5@* ?ﬁ@nmr@ﬂl@% Fhe b otimazan

€asl v AR prb ﬁbﬁé{lﬁtbth ber of
P md?ﬁh%gﬁ?%?fga?cttlﬁe?%ﬁq%#éﬁgﬁgselgdose[yr%ng% of 2-DG and

viablg-cEIlS inamlturey Ahgatosthttdprdetduradeierntiasohe HCw evgluf oixponentially

aron S8 PR R R S SRR 8 s B 36
plate§@f a &Jh”eeﬁ?iﬂéhlwtl O‘bébll%lw&il' e%. DAYE ®@dsl sFe WRied 16 badhBRel PSS the
descri bed above on Day 0 and 'pre-exposed to 2-DG

micrefiteepla® widuths desipeated ecncemrationin A0G i alispgtsrof eall paljurg medium

oo S e JEFE £ B el IR B e

air) fof HEiBRtedWirhd} érhﬂs d&188 e®BPIhS @esipintél fithe heriéd, 100 microL of
proportions. q’ he conbi nati on studies were used to

grovigly meéwemrqre@lqun dhe gells as¢ then inpubetad Witk 2y micrelonf MTS tetrazolium
comp@Ad it b¥Eym 3 YATHY $H &0, £, 2LARNT IoEh:y1)-5-(3-

carboxymethoxyphenyl)-2-(4-sulfophenyl)-2-tetrazolium, inner salt) for one hour at 37° C.

Absorbance is documented on a Dynex HD microplate reader at a wavelength of 490 nm.
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[0128] The MIS assay was used to evaluate the growth
inhibitory activity of 2-DG and 5- FU. The MIS reagent

WO 2008/06204 azol i um conmpound and an el ectron coupdT/DER004/000530
reagent. The MIS tetrazolium conpound is bioreduced

o124, T8 L bl BB P LRGN PACHS oSl lsgsbByens e
meaﬂ‘#ﬂﬂ%‘inﬁﬁelwlv*hmﬂlﬁ echibly (célleﬂﬁﬂﬁfé)ﬂ@dﬁ&ﬁﬁ maﬂdms The % Growth
met abolically active cells. The MIS assa
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Growih Tehifitineaiugs Uyins BRI AP ESASA Brer et he Sta dpseribed in
Exan@é bSFérDth% g&nﬁﬁ}m %n §8Yiks, %{é'nEﬂrU o e@éxﬁ%%@re%@éee\glﬂ? Bach test
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com‘tnﬁatikﬁ4am:bﬂhb sﬁ&minhts (109:@294DCG andﬂf)ll@@ S5elié). é‘ddietbrmmeethc imteraction,

wel | . of the titer, plate,with the designhat
there dRyt b p S fisnt Giftetsponh EF’PE{& btavegn theqombingtio Sorbance values

and BOREEAHPoiR gHﬁleé’ &R Eiﬁnﬁ@ driRGHRRL 8 RitisAdally égQO D5) above or below
hum di'fied | ncubator (5% C02 /95% HEPA filtered air)
the abmrbajms velmes d?cblﬁlﬁmeptatesmd 2longy thein entegrohiseh ot sbenergy is descrlbed.

e G e o s BT 8% B0 TSRt S et BEStn
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with saMe| Bratsulgiof ﬁ&%oﬁi‘ﬁma%fén%@d?&&ﬁb@é&ﬁﬁﬂthe two compounds interacted
PCT/ US2004/ 000530 [0129] The data was cal cul ated, as

in anpddiia o BYNSIELHIG MARIST. Wighstrangdrapaicansef epessian s higher ratios of
Ugyni N wells to which only vehicle (cell

> Fw%@ | unm) was added. The % G owh Inhibition

[013¥jas Bcal Otleaed-Neoplastit duwsnts I8 Eersitrh studies wetré oormducted with H460

1- / ODVeh 100, the . )
cells((ﬁﬁii &%@3@%@&%&%#&%@%& @M@ 5[@,1@83‘ eSt @Wr’gw@h pther anti-
neoplddfic & 'tsc ﬁ{cl\ﬂﬁ?fh ﬁfwﬁlgq mmblm%na 0. 3\01%@*1 ER%oM

respective |sso val ue ‘'was
Adrigiayanm (e 206asd 0.2 o8 H, andHi lbmlqroM A@tmﬁzlmsmmM 2-DG and

L2, L SRR R bRl L BB R o
Carb6 AT 105062 IR sndr@dmwotdmee@mz toa@ﬁ oqqmmgs HigroRnd

e endpoints (100:0 2-DG and 0:100 5
Carbdplta@n,ni w1 2HG iand Bdat i 34, 11,1ané B3 nrtg@M p@tln 10 mM 2-DG and

01480 2o BT BEREE AR Sl Gl PR e 0.0012, 0004,

0.012,a.0555 0. 1lfo&ndm<mh@oMTa;Me val ues are statistically
(p<0. 05) above or below the absorbance val ues of

ei ther agent tested al one, then antagoni sm or synergy
is described. Oherw SeEX}%RfPIhﬁ]Ser action is
consi dered nore consistent wth an additive
l nt er act)-DG: Scnbitid€ a Theme Reistast 'DﬁmblheelSLﬁ@tG Tageint
udi es hovved that the nean 1C50 for the colon tunor

[013%]e| Taxelh (lﬁnst(zlgl\’f\xaré Sglugh; raglitase]) nipbitsihg prolfgration of most human

non- & 68 e (e NERET,CLEREPA Rk Figh W) eiBlre (14i30.200 M.
SuchXel8ines tichgle H4600NHR R, 155 L and THGS 1r sl Heveder, tHRES47 cells are resistant

combi nati on studi es showed that the two conmpounds
i nteracted
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in an additive to synergistic manner, with strong
i ndi cations of synergismat higher ratios of

WG2BWo@eDG (>60: 40). [0131] B. Ot her Anti - NeopP@BUSIH04/000530
Agents Synergi sm studi es were conducted with H460

t f h
to tefifgent HOR o e M Bb AP LA sse o ot Gt ater BELY S Fen
s1mul’te{ﬁ%ﬁ’s%l' BatbdGithal mm (a%dﬁ%lﬂra@@nQﬂﬁclphé’s%oaéfﬁcﬂorlprohferatlon

m croM Adri anycin; 10 nM 2-DG and 12, .
by 1tsnif):amM o, mdycf ﬂlﬁseldelldmeﬁ(lm@émé thelT@iol rpsm’@nﬁhtlei ShOW

incredsfi Sy TivtR A3p i ot ainte, i Bt R 200 P08 Ggtiphed

prollf@ra‘ﬁ@ﬂ by 12042 wh@le @ Atmdht éﬂeel@%ﬂpbo'iﬁ 2MG ;D MM) and Taxol™ resulted
?,atln mM 2- DG and 0. 4, and 33

ina SWcmbmlt@brscpﬁ mhﬁratlm s 24h amjbe gseﬂzto sglsrtlzefalzcer seHiS and

1 and .33 .m,Ct 0 in

& R 13 S ol S BhGhillss B tessRfln by SibeBP2208
Taxol . EXAMPLE 5 2-DG Sensitizes a Taxane- Resi st ant
Tumor Cel|l Line to TaxolgtQ#@2IE daxol TM (Bristol - Myers

Squi bb; paclitaxel) i nh| bits the proliferation of nost
human non-snal | axgh Bosing (SUKy C) tunmor cel I

R AT Sy RN
used W&ﬂﬁ)aﬁ@{ﬂefefﬂbﬁ of §6difid DG ofeBly Vi wRQA/ X664 single dose of 4 g/kg

PCT/ US2004/ 000530 to treatnment with Taxol TM. whic
or in ydtiple dosen édcee ﬂqt}satt?a&/kahn|va439u99¢@dvé¢tlomﬁ a\ﬁthlpamﬂavﬂéwsed Lp.

l.ta S|
asa s\ﬁﬁrfuﬂosﬁ:ggg Hy ﬂye%) Cr?ﬁlgﬁlpgér %({k %gﬂy%: aalﬁ)gatbléb rﬁgfﬁgf f e%‘b!aé)ﬁglmens
empldpedcire slegahinOfabldl Helowe lahd thel’resﬂ‘(slamﬂ)lbdedlm thérgraphxstiotid in
resistant line) show increased sensitivity to
FigurgdyoT™M . For exanple, in one test, 200 nM TaxolTM
inhibited proliferation by -20% while treatnment of
cells with both 2-DG (1 mM and Taxol TMresulted in a
50% i nhi bition of proliféefABLBAI Thus, 2-DG can be
us elodeR ep@iien for2eDGaBY ard Reelitaxe b in DusoSajubnceBtudys t o

whi ch those cells and tunors fq@@dtﬁlbﬁnt in the
abse of 14-PG 3 EXANPEE G [27DF Fa II9I Xed [PPSHB0 13 | 14 | 15
Study 831 —The—rpuse—Mva24—xenograt-t eet :
Stbs @.QI' a-y—ags—eesert-beg+Hnr—Exanphe 2 waST—tgetto
cor*fc-l';j(25 e yeffects £ :‘r" 2 mpcrali” Citrhater)
oi £h2PG [ 5 o) dal d das? of u"/'" OF i.ynﬂ.\J!tie!c‘}
dodioL30Ph) cq o Ea\ ati—2 "?.\ﬂ\si nyvari eus—coHbi .:‘.ati RS
’wﬁgiﬁ%, {dxel ddsed i pr 1ad & singhe ldose—(20
‘ug.uéé}ﬁn 24 i £ilpre doses (ante d:iw! y—at O\nr“/."\
The? GO0 | edi nens | :a?e shown 2'yn Pable ?! i
hppgql\'l,ls)n% tthe lredul t nlotted iln the gr_a?hhg f,h%,“." .2 2
in 221 24aRIE21)) 200Ze |REgi nén £ 3 22DG (D) hnd
Paf4 106951 (p) li n |Dosle duenfe lsfudy P P
2(1-5), 10(6-10) [ 2 2202 PP [ P[P |P
2(6-10), 10(6-10) P2 | P2 | P2 | P2 | P2
2(11-15), 10(6-10) P|P | P P [Pl2]2]|2]2]2
2(1-10),10(6-10) {2 | 2 | 2 | 2 | 2 | P2 | P2 | P2 | P2 | P2

*2-DG dose in g/kg (day of dosing), paclitaxel dose in mg/kg (day of dosmg)

[0134] The results showed that administration of 2-DG alone results in a small delay in
tumor growth, with 10 days of dosing being more effective than 5 in this model. The results
also showed that a single dose of paclitaxel at 30 mg/kg is more effective than 5 doses of

paclitaxel at 10 mg/kg. A single dose of 2-DG did not increase the efficacy of a single dose of
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14 15 4(6), 0* 2 0,30(6) P 4(5), 30(6) 2 P 4(6),
wadpedeoL 4(7), 30(6) P2 2(1-5),0 2 2 2 2 2PCT/US2004/000530

2(6-10),0 2 2 2 2 2 2(11-15),02 2 2 2 2 2(1-10),0 2
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efﬁcac{)? thdrldweingP-DM tefonal ﬂabhtl&eldﬂ)ﬂreafmﬂﬁ oif hgmbes, generaliye6-10 dosing
fectlvethan5|nth|s nodel . The.results also

of paglifael ds Rat ased; irgieag) Rackigse ey lpfa%qniﬂfna%@é? acegieekiys Ky example.
Dosulé%?-g)g(:? E%ﬁgl,t' in% Fdestl% b dRI %’a’lec%éggvegﬂ??abﬁﬂalls 8dse lly continuous

0S€e i ncrease t
dosirgfdfi2cRGy This suggéstgihet, dasvenf thie W@k%ﬁlﬁg@ﬁﬁﬁﬂﬁaxel intermittent or

PCT/ US2004/.000530 aclitaxel rrbl n t| on

contigggps desing F PG cenldibedise 650\ Jowsr %ay be
aff %1 in a small |ncrease|ntunDr growth del ay

o9t f’ cg&%ereas 10 days of 2-DG dosing resulted in a

significant (p<.05) increase in TG. The effect of
2-DG and paclitaxel in ' jon on TGD appears to
be additive. In this mg@&%ﬁg_ 2-DG with, or
after, pacli tjaggh BRICHBEIWih DBtdtheAand G dosing
2- DG before pacli1taxel. For treatnent of humans,

[013Gje n@hafdllpmagmogb@mﬂg:ampie ip prdviideshie fillusératedteatigers of cancer with

2- Déf nﬁ@;}%}fﬁ]‘a‘c clarlaﬁg)ég ﬂ%‘gﬁ %ac%&magey%cp b red%g %%adléF‘j lyaitl-e{lﬁ at least

18 y&QRCsr dg@edﬂlcy hBAistbRSRRIY SordiaRa} lloadtll}yadif@ﬂéddﬂblﬂhétastatlc solid
dosi ng}(bg -DG Thi s suggests that, for every three
maligpasRy m@gngfrogabmgtcas@@r, hepd{peckrfapeenbreast cassnteserhsgeal

canc i N o e SUES: ey e Y v

previously treated with at least one chemotherapy regimen for advanced or metastatic disease

or no curative standard treatment is available for the patient’s cancer. The 2-DG is
administered after fasting overnight and at least one hour before breakfast. The 2-DG is
supplied in a 40-mL clear glass screw cap vial containing 20 mL nominal (23 mL target fill)
of a solution of 2-DG formulated at a concentration of 100 mg/ml, methylparaben at 1.8
mg/mL, propylparaben at 0.2 mg/mL in water for injection.

[0136] The 2-DG is administered orally. The 2-DG can be diluted (if desired) to a volume
of 100 mL in bacteriostatic water for injection and then administered orally, following, as
noted, an overnight fast (water allowed). If doses above 100 mg/kg are employed and a very
large (>100 mg/kg) patient is treated, undiluted 2-DG at the indicated concentration is
employed. However, dosing will typically be targeting levels equal to or higher than 2 mg 2-
DG per kg of patient weight, typically in the range of 25 to 100 mg/kg, and often in the range
of 25 to 50 mg of 2-DG per kg of patient weight. Each oral dose of 2-DG is administered 1
hour before breakfast. Each dose of 2-DG is followed by administration of one rinse of the
dosing container of approximately 50 mL of water. Patients are allowed to add Crystal Light

to their 100 mL oral dose solution, if preferred, for palatability.
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Treat nrent of Cancer w th Docet axe

and 2-DG [ 0135] The

follow ng prophetic exanple is provided to illustrate
wao e@avemsmt of cancer with 2-DG conbi nati on t hBCEP$2004/000530
2-DG i s adninistered to mal e and feral e cancer

(01375, TSt cxiqdRa A TG o2

oca

Uil
y a

it
van

3 %, with 2-DG

admu{{ata%ato@éuycmﬁphysdl -7 BRd DAPaNSY 1 (@d dpcetakél ragnﬁllil@mddlh‘ygV infusion

cancer, head/
cancer or bil
treated with

B

neck cancer

once gancleduringablerks2-¢ and erS. Thislos

iary tract
at

Ieast one chenp

br east

Gl %ﬁ%

g scherpa fepywn
and were
herapy regi men for

cancer, esophageal
3% datla

preV|oust

Cd Ul 1
dard tredt
cancer. The 2-

adva
st af

IR

DG is adg

aval eggﬁe

mnistere

AChy

yld
e pati
after fas

~over rnght and

at Ixeast

one bour
/Inn‘i plr\

hef org breakfaso. Th

'd

11

2- %I S cun
vi al| Dog Pﬁﬁé?'nl

Hedin—=a

ngZ@m_r

a solRRMgMm by

2-DG forn

ul at ed at

> T OO

omi n& (2

3 nL far gef

OL\AL O
| TV A

fil

ol
3| aSS—S¢

a concentration of

100

ng/ ni, nethylparaben at 1.8 ng/ni, propyl paraben

[0138}t An 3lterpAtiNe doRingatémd Brshowh & Talsle I'V] DHiS 6¢hehivemy Exatinue for 3

is adm ni ster

cyclegleE$ msglys if hephysiciapde

ed oral

ligy

The 2-DG

wat er for injection and

es $Bgh JATINHehBeARERIGR ORI

can be dil uted

'8

ni stered orally,

following, as noted, an overnight fast (water

al I gwed) . |f |domeéks al50\e Widdlis amg/ kg Weeles 8l oWeeks4isl a
Very==l=ar ge /31 100 nrnl I/r) V\'\fi ept | st raaie - H ad
2- DG2RGt he | ndi cé‘t ed conceIQt ratijon i & enpl oyea.
HOWENR CetaBQSTINT Wigh T TYpi calkly bg targeting Tevgls
equcl(3 c,aap,{z hii gher than 2 ng 2- G per kg %f pat i ent
V\Bi(‘ ?\Inl rall\/ Ln tkp range oft 25 to 10 nmllzm ahd

oft en |n the

[0139 at Ineane sphiogiment.mlos

contegn(ﬁl oy f)% h‘%f

range

dm ni strat

| on of

’r‘ilgcﬂf §I‘Déd§ gongfn Qg&yqn@gﬁmﬂng{ Ser ed

a‘BB@e Riheakt asd notg@CZhD@}O&:ﬁ oo c@ﬁlhﬁ)us

g administered
one rinse of oslI

ng

during ol @itire do:mﬂg mgpnm»cﬁondb@lthes (Ihcmpmf)vadatoectax@atosmgtrglmen is

are al

everygwee

enbodi nent ,

owed to add Crystal
| ution,

i f preferred,
2004/ 062604 PCT/ US2004/ 000530

Li ght

to their 100 nL or

In a first

with 2-DG adninisteredfaﬁékﬂﬁib& Days 1-7 and Days

15-21, and do
a week during

[014(&2 O'he fdﬂow %‘oblhd‘uc eﬁéﬁgfe ik gfo

cancwlﬂgz NG ﬂ@@PYAMW seierds from Gobravgh J@venrs of 383 WH
% 8f(‘: th% tln\‘;e\flﬁéﬁ By Qhmbhistration

sl e

a a

¢ to

'nist

Gle il YD usi on

&ﬁﬂé R

I eves Suc

on
ng schem

0 XXX

a

for palatability. 50 WD
[0137]
2-DG is co-adm ni stered wi th docet axel,

ce
IS

VVMKO ill8éete tebaMbsi oBprostate
Docet axel

éwgtr?ated

of 50tthgaf DENG phik el pa&exﬁtuilelght. Each oral dose of 2-DG is administered following

an overnight fast. The prostate is then examined by magnetic resonance imaging, such as

MRSI, or otherwise to determine if there have been substantive metabolic changes (decreased

production of ATP and/or citrate). Depending on the metabolic changes observed, the dose

may be reduced (where the change is deemed to be in excess of that required) to, for example

and without limitation, 15 mg/kg, or increased (where no metabolic change is observed) to,

for example and without limitation, 70 mg/kg).
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TABLE |1V Weeks 115 Weeks 2/ 6 Weeks 317 Weks 4/8 2-DG
X0 X0 Docetaxel 0 X X X (30 ng/n2) [0139] In one

wepwadézsent , dosing of 2-DG is continued beyonRCT/H82064/000530
nont hs contenpl ated by the above schedul e. As not ed,

2-DG can al so be conti nlﬁggﬁﬂ@ ?{bﬂ ni stered during t he
entire dosing reginen for docetaxel (the approved

docet axel dosing regi mrep-DG @gy 3 vveeks) EXAVPLE 8
Treatment of Prostate Cancer with 2- 0140] The

[0141ﬂ ol Inadiffgrept epphedimenteaddhgingention, P@W’él@ ¢ gnalogy ganyherysed in

pce 9 S BRSSO ot ool S D
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e the c ange is deened to be in
in plage oé 8 hydroxylhgrbup etpnypedition on thaglueosa mpigethea tithnthe H gosition;

i AAARL G0 1 RS S LOSE TS QUL 00, TR SHOILE o

galactdsHinbi) bt @aﬂ’ﬁ%g‘ﬁl%the@ﬁlu%t%%b@ﬁ%ﬁ%s include 2-F-mannose, 2-
PCT/ US2004/ 600530 ~ EXANVPLE 2-DG Anal ogs [0141] In a

manmtszirhmﬁ,el’rtlem@lapmﬂ Erﬂequealcaméqatané e, trwmtiaﬁhﬁr@hg:@accharades

b d
tat SRR i B3R R etbind T8 o 228 Rl AP G analogs
usefid ifBe nafiRd RO itise ﬁﬁ%nﬁiﬁbmmmla&@t}@gm@lbgg shdwigin Rgle2.

t hat does not have a hydrox éigroup at the 2, position
Analegs usp@ll §inieestraent of gancet @Mf&%@r sgﬁ%ﬁS.ﬁf%C(Lmlaﬁr&@gsavaﬂ%ble and/or

cn 3 PR MRSy 8800 o e scenite
literagi@b.act ose, gul ose, and 5-thio- glucose. An anal og of
gl ucose or 2-DG can have a fluorine in place of a
hydrogen at any position on the glucose ring; thus,
2-fl uoro-2-deoxy-D- gl ucose £#&- FDG) and 2-di fl uoro- 2-
deoxy-D-gl ucose are 2-DG anal ogs. An anal og of gl ucose
[0142fr WHIE thaprekent m\antianharsdaegm desoribedhwithaeferepte to the specific

embq?ﬁl%é&)sf ¥}|}§5%rf? 1% @1@&%@&\{?& gszi l?}hn@gge stktﬁ?edgilnl%ﬁé) AT that Vatious changes

may ge AELE Qndzecgﬁ Yt Pl Be @%tlﬁ&@%ﬁﬁ&&%})ﬁﬁhg &0¢h the scope of the
am no- 2- deoxy- D- gal act ose -

invention. In addition, many modifications may be made to adapt a particular situation,
material, composition of matter, process, process step or steps, to achieve the benefits
provided by the present invention without departing from the scope of the present invention.
All such modifications are intended to be within the scope of the claims appended hereto. All
publications and patent documents cited herein are incorporated herein by reference as if each
such publication or document was specifically and individually indicated to be incorporated
herein by reference. Citation of publications and patent documents is not intended as an
indication that any such document is pertinent prior art, nor does it constitute any admission

as to the contents or date of the same.
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gal act osam ne) are 2-DG anal ogs. O her illustrative

2- DG anal ogs i nclude 2-F-nmannose, 2- nmannosam ne,
wQ2aensaal act ose, 2- F-deoxygal act ose, and di , P€T/US20841¢00530

ot her oligosaccharades that contain one or nore of

or follow ng 2-DG anal ogs. O her 2-DG
“Hbﬁﬂ§$§ggﬁ%%§pgh in the nethods of the present
i nvention include the anal ogs shown in Figure 2.
Anal ogs useful for treatnent of cancer and ot her
diseaseg rrﬁitlﬁ)dcdiﬁf@ﬁﬁ% adrcyr, ¢t bihed asmibeises adatinibring to a
synt hesi zed by one of skill wusing routjne techniques
mammpjat in need of Bertdeniior peaucsr atharancaticallyietiegtive eoseof q?aéqoxy—D-
h
glucoV\Q {ie ;bcedr? ?aup{h%faﬁ)@ﬁtléaﬂ&%?feht?% (lr%;g Pﬁeﬁ%td%9 ] eg‘? ﬁﬁ% 5MGata
frequeh@udrdatoethain ors dzt}om} visekt hose skilled in the art that
vari ous changes nay be made and equi val ents nmay be
substituted without departing fromthe scope of the
invention. In addition, many nodifications may be nmade

t o, adap ar SI uat i on,

cohposi Phi“’*o"ﬁg“gf’cti Hm f“‘?f@’é‘ssgld P ’é?élmé‘?létﬁreéirfo%?téﬁas“ two
weekl© achieve the beneflts provi ded by the present

I nvention wthout departing fromthe scope of the

present invention. All such nodifications are

intended to be within the scope of the clains appended

hereto. Al publications and patent docunents cited

het.ei n Blaeemeth@@ ppElaamed wherein ppithy-IGfivadipinisteged flailycfae pt least
thre Cuch F‘ ﬁli gtl on or docunent was specifically and

Rl iRV %y indicated to be incorporated herein by
reference. Citation of publications and patent
docunents is not intended as an indication that any

such docunent is pertinent prior art, nor does it

cofist i t Theemathyd afl Glaisi 2)wheeesn said 2HaG comiremistered daibyt for at least

of the sare. 52 WD 2004/ 062604 PCT/ US2004/ 000530 WHAT
ten CpRSCEYIRIONEYS| S: 1. A method of treating cancer, which

nmet hod conprises admnistering to a mammal in need of

treatment for a cancer a therapeutically effective

dose of 2-deoxy-D glucose (2-DG, said

t her apewkd mathbdl o@ﬁﬁaﬁfﬁtl Weheflas Sai@ dhidy &€ i9ih the range of about 1 mg
adm ni stering 2-DG a a frequency greater than one

of 2-B&ypeydg qxf@euentzvelglﬁéo mamd®k#E C aim 1 wherein said
2-DG is adm nistered for at least two weeks. 3. The
met hod of Claim2, wherein said 2-DG is adm ni stered
daily for at |east three consecutive days. 4. The
nmeg hod
ety ope SR ef CIREL Sbraiteld BuRIAS 1RGP e Bt 25
mg/kgetd abeutd50 Giglkgn 1, wherein said daily dose is in the
range of about 1 ng of 2-DG per kg of patient weight
to about 1 g/kg. 6. The nethod of Claimb5, wherein
said daily dose in the range of about 25

(D

7. A pharmaceutically acceptable formulation of 2-DG that comprises 2-DG and

a pharmaceutically acceptable carrier.

8. The formulation of Claim 7, wherein said 2-DG is a solid.
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ng/ kg to about 150 ng/kg. 7. A pharmaceutically

acceptable fornul ation of 2-DG that conprises 2-DG and
w@2@hasxsaceut i cal ly acceptable carrier. 8. ThePCT/US2004/000530

formulation of Claim7, wherein said 2-DGis a solid.

7S mul A0 BRSPS B S arh kgD isetfiwesd in el

in a sachet. 10. The fornmulation of daim8 that is a

tabl et, capsule, or caplet. 11. The fornul ati on of

G aim 10, wherein said tablet, capsule, or pil

cqOt ai MhedFdrmil@asit of AT s 4 @bkt tchpsuld, Or gapmét. 2- DG

12. The fornulation of Caim7, wherein said 2-DG is

di ssol ved or suspended in a potable liquid. 13. The

formulation of Caim12, wherein said liquid is a

gl ucose-free heverage.. 14. net had qf treating. .

Cafcor ThafpEmmIRT 0 it RREOR G e FAERG ey G Bl contains at

I ticoahdky effective dose of 2-DG in

lﬁmt%%ﬁ%gkg F%%ﬁ&??ﬁgéﬁgt gf anti-cancer agent. 15. The

nmet hod of Claim 14, wherein said cancer is a

mul ti-drug resistant cancer. 16. The nethod of C aim

15, wherein said anti-cancer agent is an agent to .

wHi2ch Beifdrmodatier ofi Glaine §j wheram saidl 2-R& istsissalyed of suspended in a

ie;#ﬂDG' 17. The method of C aim 14, wherein said
potablgliquidancer agent is adninistered to the mammal at a

dose that is |lower than the recomended effective dose

for adm nistration when not adm nistered in

conbination with 2-DG 54 WO 2004/ 062604

PGB/, US2RR4HAR0536h oflGlainT he, whdrbindailf liqiidisma gldcosedfrer dieverage.

said cancer is a cancer selected fromthe group

consi sting of non-small-cell |ung cancer, head and

neck cancer, colorectal cancer, and breast cancer.

19. The met hod of Claim 14, erein.said. e

£ bt st of e eyl hrhdd BRinbrises afipisigrpap o
mamAT% HeRlpRlitiddlly 21iveRiod@ b2 IR orbinatidn WHlY &itiNer anti-cancer

greater "than one day per week. 20. The nethod of
agentCl ai m 20, wherein said anti-cancer agent is selected

fromthe group consisting of docetaxel, paclitaxel,

cisplatin, and carboplatin. 55

15.  The method of Claim 14, wherein said cancer is a multi-drug resistant cancer.

16.  The method of Claim 15, wherein said anti-cancer agent is an agent to which

said cancer is resistant in the absence of 2-DG.

17.  The method of Claim 14, wherein said anti-cancer agent is administered to the
mammal at a dose that is lower than the recommended effective dose for administration when

not administered in combination with 2-DG.
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18.  The method of Claim 14, wherein said cancer is a cancer selected from the
group consisting of non-small-cell lung cancer, head and neck cancer, colorectal cancer, and

breast cancer.

19.  The method of Claim 14, wherein said therapeutically effective dose of 2-DG
is obtained by administering 2-DG to said mammal at a frequency greater than one day per

week.

20.  The method of Claim 20, wherein said anti-cancer agent is selected from the

group consisting of docetaxel, paclitaxel, cisplatin, and carboplatin.
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