METHODS OF USI NG SNS- 595 FOR TREATMENT OF CANCER SUBJECTS W TH REDUCED
BRCA2 ACTIVITY 1. RELATED APPLI CATI ONS [0001] This application clainms
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cancer in a subject having reduced BRCAZ activity. In certain enbodi ment s,
t he nethods conprise adm nistering a therapeutically effective anmount of
SNS-595 to the 1subj RELATED RAPKFRAINONHO003] Cancer is one of the |eading
causes of death in the United States. Each year, nore than half a mllion
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progression of 2 he dilggase. Early diagnosis and effective treatnent of
tunors can be essent] al survi val 004] Prot |ns encode t he breast
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are expressed and are | Icated themi1n many processes fundanental to all
cel I s i nclthctapaptionly eféquc amnuntrod SO 5 Platoi tbasubgéreckpoi nt control of cell
cycle, and transcription. [0005] BRCAI and BRCA2 are inportant for DNA
doubl e-strand I.eak BASRGROPAD by honol ogous reconbi nati on (HR).

Mut ati ons i d BRCA2 an predi spose.indivi.dyals to. various
cancers. EQ’FEI i ne mA4th'9REC gﬁ E@ﬁu %%BSGB@?“&%*F&‘B@H%%%O@&? yeat,
appr oxi matghy tRinliQYe LhilBbh AGRIHCRR didkrodV@hk&NasPRERT thar §1?eermll-tbn aRdheliay | an,
Curr Oncol Rep, 2001 3:27-32). Germline nutations in either of these genes

have been Chfltgm&edmﬂadwchmase dranRero8 e Ynafrs baﬂelazsmlt vastecelt essapesifromh d#si | i es

where mul ti |nd|V|d are af.f ect -6% of a
Nt hano o opmg R R ioby MeSuBior s s BRR B 3R thidm iz ERBENaaer and
BRCA2 nut akil96shn ﬁé@staélﬁ@tosslés&ﬁiafy g ifttEeaBAGE OF SheQPrinirQ SirddiEs cither not

complete or not initiated before substantial progression of the disease. Early diagnosis and

effective treatment of tumors can be essential for survival.

[0004] Proteins encoded by the breast cancer susceptibility genes (BRCAT and
BRCA2 proteins) have been implicated in predispositions to breast, ovarian, and other
cancers. These proteins are expressed and are implicated them in many processes
fundamental to all cells including DNA repair and recombination, checkpoint control of cell
cycle, and transcription.

[0005] BRCA1 and BRCA2 are important for DNA double-strand break (DSB)
repair by homologous recombination (HR). Mutations in BRCA1 and BRCA2 genes can
predispose individuals to various cancers. Germ-line mutations in BRCA1 and BRCA?2 are
responsible for approximately 5-10% of all epithelial ovarian cancers (see, Li and Karlan,
Curr Oncol Rep, 2001 3:27-32). Germ-line mutations in either of these genes have been
shown to account for 20-60% of breast cancer cases in families where multiple individuals
are affected (about 2-6% of all cases). Nathanson et al., Nature Med, 2001 7, 552-556,
2001. Carriers of BRCA1 and BRCA2 mutations are also susceptible to cancers of prostate,
pancreas, and male breast. See, Venkitaraman, J. Cell Sci, 2001 114, 3591-98.



pancreas, and nmal e breast. See, Venkitaraman, J. Cell Sci, 2001 114,
3591-98.[0006] In view of the inportance of nutations of BRCAI and BRCA2 in
breast, oweroswIgiacers and ot her cancers, there is a need/usortomei’dnds for
treatment of cancer subjects having BRCA2 nutations or in whom BRCA2
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di hydr o- 7-¢,638ts hdvihg BREA D G¥atibné BEINVAGIBROAL dctR¥t iObthewa¥d detithcc@Xx 0-
1-(2-thiazo 1yl)-1 /8- naphthyridine-3-carboxylic acCid. Accordingly,
provided in ong embagipRpArys @ Method for treating a cancer subject, such
as a cancer patient BRCA2 nmutation that inpairs activity of BRCA2
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mutation in a cancer subject and treating the subject with SNS-595. In
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SNS- 595 to the cancer subject having a BRCA2 nutation or in whom BRCA2
activity (BROERHr@8sIEHYCH SKPFSHQELEOMPHYNY pdmHIH RGO thes ST Aent s, net hods
provi ded i i t] A ncer cell having a BRCA2 nutation
with an aﬁg%rﬁ?&ggagpl\@%ggggﬁ)g@tdlf\r%%?g&?nduce doubl e- strand DNA breaks.
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prost at e, eas and ot her cancers wherein a cancer |__exhibits a BRCA2
mut at i on. lflgé%]ml}tﬁ%atawceééb €8 A5tk eﬁ%@@?Wlf%ﬁéﬁggh yegrm

i dent i fyi nGniRdaHBtE the flthollf HRVIRAhedid onFiRe %noﬁﬁﬁ@!ﬂl@zi@a&i\?\tg%%ﬂg a
BRCA2 mutation in the subject. [0013] In certain enbodi nents, SNS-595 is
used al onegcgulateon onieduvtion ipa haccchbpst et aipengitiec supect with[SOEBEAYS.1 n ot her
enbodi nment NS-595 is administered,.in ¢ i nation with one or nore .
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met hods i ncl ude, but are not o
or in whom BRCA2 activity (or expression) is reduced.

[0010] In certain embodiments, methods provided herein comprise contacting a
cancer cell having a BRCA2 mutation with an amount of SNS-595 effective to induce
double-strand DNA breaks.

[0011] The methods provided herein encompass treatment of breast, ovarian,
prostate, pancreas and other cancers wherein a cancer cell exhibits a BRCA2 mutation.
[0012] In another aspect, provided herein is a method of identifying a subject for
treatment with SNS-595, comprising diagnosing a BRCA?2 mutation in the subject.

[0013] In certain embodiments, SNS-595 is used alone, i.¢., without other
chemotherapeutic agents.

[0014] In other embodiments, SNS-595 is administered in combination with one or
more therapeutic agents, i.e., pharmaceutical agents with activity against cancer or its
symptoms. Examples of therapies within the scope of the methods include, but are not
limited to, surgery, chemotherapy, radiation therapy, hormonal therapy, biological therapy,
immunotherapy, and combinations thereof. The combinations encompass simultancous as

well as sequential administration.
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limted to, surgery, chenotherapy, radiation therapy, hornonal therapy,

bi ol ogi cal therapy, imunotherapy, and conbi nations thereof. The

conbi nat iwo0BMOeszpass si nul taneous as well as sequenti &CT/US2010/025737

adm ni stration.[0015] In sone enbodi nents, the additional therapeutic agent
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conpl exes, enzymes, hornones and hornone anal ogs, EGFR inhibitors,
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inhibitors, VEG--stimulated tyrosine kinase inhihitors. VEGR inhibitors,
or ot easong MRS E e SRL ATkt Bl Bhfuet ke i brt or .
ar omat ase dnfibbdy d@ivativaN oV i MTRA 0 astabigors [ B DG hhibtos, PEGHE-&ith@dktc@ egdheaent ,
t he conbi nation therag% conprises adm nistering SNS-595 and at | east one

t her apeut ilgnasg &Hibisus.oC@HR Artbbiersauetasseme inbiksety eyclipidpendens aase

capeci t abi; e dRXPXRPlifiliBiro dIRGH FhlmnAAbRILANIGaRElioRact T taxel

pam dronate, anastrozol e, exenestane, cycl ophospham de, epirubicin,

ful vest r arfog1d]et r ozdhe, pagéotir teaibodencnkt,ahipcahbidetion thegp@asémpaises CSF or
granul ocyte col ony stinulatigg factor, pegf. rastim toremfene

| g ,
t anoxi f en, ABEYAETBE RS, 1 aetl Kgrease BerrnQYSF Gt eripciodipAutaceiRag etaxotere,
trapect | divin GO0t Bl dbind A0 HAELAP ORI dMindh I droh R RROL NS RINARAIBALe, t he

conbi nation therapy conprises adm ni Stering - 595 a support care
agent . [ 0GhAjtroxbkoepmmsiadedyalophakpbimgler egiubens, fullestrang, 1stedvethy kescidabane,

met hods of, usin - 595 | ancer subjects having.i ired BRCA2 activity.
10018 1 n IeFe L DL RASE OrSrBUALE e A g A e Ges FEarm.
conposi t i QBRnRRAP! thSbRiGerobiSrae SRnAB dra e Bs elubiotddchly mRae 8Bt A8 tRibe@!did er .
adj uvant or diluent for treatnment of the cancer subjects having reduced

BRCA2 act ioppetyn alfy, apRiEbeinrgTRI fRTIONoGRT DRAMINGS!, [tBOI@TbIFEN thetaby ust r at es

inhibition of growh in Chi anster cells that are nutant for BRCA2

(Vs o e tp il ind SRR S0 LAY SapS s b T ha otnog o

doxor ubi ci[09171]0020] fﬂh@pr&ideldlabl@ﬂdmtge@ginﬁéﬁh,bddsiﬂgrsc@édlmsqmmdtufbds(@uﬁﬁg
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VC8-B2 cells in the presence of, SNS—595.$#0021].FIG. 3illustrates co
out gr owt h INS-AlMHNcaserevhigcyhrpge daprised BREALySEViSel | s and cel | s depl et ed

for BRCAZ [Hﬁig]g si R AR %Hfbrogl%rléﬁ?sj?bro\%&ela HARRAD erétfjhﬁhﬂaceutical compositions

comprising SNS-595 and a pharmaceutically acceptable carrier, adjuvant or diluent for
treatment of the cancer subjects having reduced BRCA?2 activity.

5. BRIEF DESCRIPTION OF DRAWINGS
[0019] FIG. 1 illustrates inhibition of growth in Chinese hamster cells that are

mutant for BRCA2 (VC8) and complemented for functional BRCA2 (VC8-B2) in the

presence of doxorubicin.

[0020] FIG. 2 illustrates inhibition of growth in VC8 and VC8-B2 cells in the
presence of SNS-595.
[0021] FIG. 3 illustrates colony outgrowth in human sarcoma U-20S cells (wild-

type cells and cells depleted for BRCA2 using siRNA) upon treatment with doxorubicin.

[0022] FIG. 4 illustrates colony outgrowth in human sarcoma U-20S cells (wild-
type cells and cells depleted for BRCA2 using siRNA) upon treatment with SNS-595.
[0023] FIG. 5 provides Pulsed field gel electrophoresis (PFGE) for an 18-hour run

for treatment with SNS-595, and doxorubicin, each alone and in co-treatment with

aphidicolin, for 240 seconds switch time.



[0022] FIG 4 illustrates colony outgrowh in human sarcoma U 20S cells
(wi Il dtype cells and cells depleted for BRCA2 using si RNA) upon treat nent

Wi th SNS-w02010yP028] FIG 5 provides Pulsed field gel elpectusoplooessT s
(PFGE) for an 18-hour run for treatment with SNS-595, and doxorubicin, each
al one and [00624jo- t r edtlfseAtpravidds PHIE hir a@4ihmur for fo? 40ateraowdb SNA-5Thand
tinme.[0024] FI provi des PFGE for a 24-ho 0 r ment with

SNS. 595 arBRISRE HoMGadinPoHOTETY NIip Ol 10 DL SEBHEACEN n,
for 60 to 340 seconds switch time. [0025] FIG 7 illustrates differences in

t he DNA-damagi ng activity of SNS-595 and doxorubicin as denonstrated by the
product i orl0825Inor e drifi Vllbmafeségcfmmogs ﬁbﬂhbmfhgiamﬁemgr@emltwﬁfﬁ\l%é%)ﬂ icin
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denonst r attﬁedube'ntm@l dzfx@ﬁlmtm EHan ¥ itEINS-5958b anDNbhdur PFTEES. f ol | owi ng
treatnment with doxorubicin than with SNS-595 for a 24-hour. PFGE run. [£027]
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doxor ubi o RPhRIA s dSSmiR o ARG by BRELINA pEBGRR f D2 2"
HPRT nut attraaﬁneremeﬂlsdo&nnfbﬁc&m venayito§NSBDB fered 26 hop@FGE aat ment wi t h

aphi di col i n, SNS-595, and doxorubicin, and vvlth each of SNS-595 and
doxor ubi cilAOH co-t rid&: Hakhstigics sloams dfisisnsyrof $Die=HAUPEDireEkEeR) Bk exghs. 1
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terns use rein have € sanme neaning as is commonly understood by one of
ordi nary sloitrdatmenttviieh gphidicoll. patents, applications, pubI i shed

applicati nd ot her icati re i.ncorporat ed ce in their
antirory. iedine ovdib PHAlfRe PRIV ahGR B BRI wlor M iLcs s bgh ¢ or m
herein, thRKEnIN Witk ag)hﬁﬁ@&linOBNBf%ahﬂd mloﬁ&ﬁmﬁtﬁlhe&tﬂpéa!aﬁrom&g 595030] As
used her ei n, "SNS- " means (+)-| di hydro-7-[ (35 , 45) - 3- met hoxy- 4-

met hyl ami anmepW rrrﬁq-tﬂ@a’wllel]ﬂ—wlo&mudlmol(m t hi azol yl ) -
1n- naphthyr| di ne- S—Wml | as any ionic form salts,
sol vates, e.g., hydr : of that conpound, including
m xtures t her eof . Thaus, JADREBOSITIONS conpri si ng SNS- 595 may i ncl ude

E ;i,; lr ol i dd[H@/%Cir 2 Z)X[ iss(df§%1ﬁ(f o\ SI%V?}?%( 32/111 iecgglcayan% smentnl'lc terms used herein have

the same meaning as is commonly understood by one of ordinary skill in the art. All

patents, applications, published applications and other publications are incorporated by
reference in their entirety. In the event that there is a plurality of definitions for a term

herein, those in this section prevail unless stated otherwise.

[0030] As used herein, “SNS-595” means (+)-1,4-dihydro-7-[(3S,4S)-3-methoxy-4-
methylamino-1-pyrrolidinyl]-4-oxo-1-(2-thiazolyl)-1,8-naphthyridine-3-carboxylic acid, as
well as any ionic form, salts, solvates, e.g., hydrates, or other forms of that compound,
including mixtures thereof. Thus, compositions comprising SNS-595 may include (+)-1,4-
dihydro-7-[(35,4S5)-3-methoxy-4-methylamino-1-pyrrolidinyl]-4-oxo-1-(2-thiazolyl)-1,8-
naphthyridine-3-carboxylic acid or an ionic form thereof, salt, solvate, e.g., hydrate, or other
form of the compound. In some embodiments, SNS-595 is provided as a pharmaceutically
acceptable salt. In certain embodiments, SNS-595 encompasses a composition consisting
essentially of (+)-1,4-dihydro-7-[(35,45)-3-methoxy-4-methylamino-1-pyrrolidinyl]-4-oxo-
1-(2-thiazolyl)-1,8-naphthyridine-3-carboxylic acid, including less than 0.5% (by mass) of
other compounds or impurities based on total weight of the composition. Such impurities
include compounds having a thiazolyl-oxo-naphthyridine-3-carboxylic acid scaffold, such
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napht hyri di ne- 3-carboxylic acid or an ionic formthereof, salt, solvate,
e.g., hydrate, or other formof the conpound. In sone enbodi nents, SNS-595
i s provi o0 2ap/@9f2har maceuti cally acceptable salt. |n cecraiseoienmzyd? ment s,
SNS- 595 enconpasses a conposition consisting essentially of (+)-

1, 4- di hydras{¥)-] 43Bhyd6Y/-[83 S5 Hoxlyed4ratetyllaminnok-pybr gidingd] - i4d>ixnyll {2-4- oxol - (

?bty“'niéi') e R B S 2 b Sl oT A et GRBF The
conposi ti OfainGH GfyridMaHS: y('lj]t4-6§oJl QQltHQEOIFBWHMhﬁﬁHﬁé]g-cﬁrboxyhc a01d and/or (+)-
t hi azol yl - oxo- nap hth ridi ne-3-carboxylic acid scaffold, such

(+)-1, 4-di lh‘ifdﬂtydfﬁ- 7([@5" 4@5)hydmywnmmbﬂ)ﬁ¥bhdmmﬂ-4 qxopHE-dllMﬂllﬁifﬂ]& 4- 0Xx0-

g' +§ _2| Zhh?%%%XBIQIPF%B@a@ gcﬁe?‘,ﬁgg} §ﬁ§y§9'5 cornpogtlons are described in US

am no-| - pWerkiodhl%qtf]lrcé‘a&i(No' 610?41t$56aml attitety oBwhRRY Mibipdiat@t eréiabhoxyl i ¢
aci d and/ or (+) di hydr o- 7- [(35' 45) - 3- hydr oxy- 4- am no-

1-pyrrolidfF 111064 oxo- 1-(2-thiazol yI )- 1, 8- naphthyridi ne-3-carboxylic

acid. Exe y fec 3]

Applicati 2[9 hﬁi 61/ I/g@ésgggl&%gﬁ Elll ﬁ??lgflgalgle@vﬁ @ﬁdsldg |rér¥§rc§rt%§}qasts 5%%#& n by
reference.subﬁﬁk&iblly/@t&elfﬁmd(Dre[4ed1|hyd e‘h{a(lSJ4SDFeFmetab>k3y4mmre&1y&Nﬁn5)95" refers to
SNS-595 that is. substantially fre

(-)-1,4- diHYWPSm‘Yﬁ[A( -9X0-4 gyt la%f%ylad@n%m{%ﬂﬁw srReyelicAstd: dniadhsiyyords 4- oxo-
1-(2-thi aze%a(tllamerﬂoaﬁy B%@W@ﬁ'is%aﬁn&ﬁé&oes&égs%f% q)”'f&r@tmr "rds
enantionerically pure SNS-595 1s enantioneric excess "of - form The
term" enaritenmtmmeclahlll}yplpa’f ef’ “rore Eputiemenyalenpeserat tlretemmpesnd ha:npmshenrowpou nd

o0 Bo or B G adtint oTh dve i d %’68@%&?%&@3%}0& AT AN

ot herw se gnglsgated, the terms "treat,” "treating” and "treatment” refer to
al l eviating or reducing the severit of a disease or a synpt om associ at ed
with the d0e¥se or f&fowdthp@m, toad nglesy atheradse 1pdxo@sq1 the tonme dtr¢pss” étrpating”

"prevent” andp‘{e%ren%% fer e(ale%t tl%r fOerdmsmothe c r1 oq'aI sceaumz"lrat ne tnhI bi tion
of onset or or e8si'si" of Y& Vi S8R5 &G Ei SorderY Jipt ony o ¢ he

parti cul arasghc&g@dsmt@mhdhlmga@rconhmloﬁmg&fﬁaM| rrent s subj ects with fam i al
history of cancer are candidates for preventive regimens. Cenerally, in the

context ofl08¥Hcer, theuscdhaictpr BReEmt ngrevcatiert snde b hormissaf g wewsl igelugdne
drug pri OrtPé %hgtﬁﬁor?&scﬁ{setocfr p??%’%% ﬁ%rqgaydl&tdg RlorferR %&9@3 RALF LG iﬂaﬁfcmﬁr' n

SUbj ects a cancer use ereiln, ess ot herw se
i ndi cat ed,ditcaee érefisorderanagimgmbodiorpasabiecp eitie fitniifigl Histeryr @wan¢eeate of the
particul arcagclil%igt%ss ?or%lirevglntslger gglrmelnrs]. ersllejrghg,c&l tl\llgqc?ontext of cancer, the term
“preventing” refers to administration of the drug prior to the onset of signs or symptoms of
a cancer, particularly in subjects at risk of cancer.
[0034] As used herein, and unless otherwise indicated, the term “managing”
encompasses preventing the recurrence of the particular disease or disorder in a subject who
had suffered from it, lengthening the time a subject who had suffered from the disease or
disorder remains in remission, reducing mortality rates of the subjects, and/or maintaining a
reduction in severity or avoidance of a symptom associated with the disease or condition
being managed.
[0035] As used herein, “subject” means an animal, typically a mammal, including a
human being. As used herein, “patient” means a human subject.
[0036] As used herein, “sample” or “biological sample” refers to a tissue or an

extract, including a cell and physiological fluid from which information can be obtained

regarding the BRCAZ2 status of a subject through methods of analysis known in the art.
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had suffered fromit, |engthening the tine a subject who had suffered from
the di sease or disorder renmains in rem ssion, reducing nortality rates of

t he subj ewO20106099526r nai ntai ni ng a reduction in severitycomsamoiogkiate of a
synptom associ ated with the di sease or condition being managed. [0035] As
used her eiFypicatlybthe bidlogred nsmple vallibteal blodd/pingdd. | Howevenarsdmple mal bdi ng a
human bein As used herein, "patient! neans. a human subject. [0Q36] As
Used her eidlIeHEL HEEnGr it 6f BTy oL sHBa Tt rgot g nelu e oy Gk
extract, idghldi 1%isSul@ilpl@NGuRBYIS tiohiRGhmPles idcihdé VaHBIR WRLEHF thRhP b &N
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sources o & sy BRI R e s tie Trg e RS BBt e
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organ tissue, such as those taken at biopsy. The sanple can be treated
prior to uBerfegpgporaponsnspiciaddition e agentsindithsdike. di | uting vi scous fl ui ds,
and the |i Met hod I [ LS L; I Il & .on;
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amount " arfOVigs f &3RFEG " (G trgalEsRh UGN HRR 81 ONAHEEMERI Attt ent
to provi deo@efuet ARfitiiCoREFhirk shitplolt ds{RBKEPRIt 1R EYAY Ol Bbe
managenment o di sease, to delay  of mnimze one or nbre synptons
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"therapeutically effective amount” and "effective anmount” can enconpass an
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of di seaseQliscBicSRIdkREdRor SRANAR&A S IRk Es SPRMLy T Bbihbr MedapSiti hher
t herapeutic agent. [0038] As used herein and unl'ess otherw se indi cated,

t he t er m "[003naceutAcetcl hemorapt wiése odwrvise intki¢atete the toum “pharmaccuticatiyt ed

to, a salt of aci.di r sic .qQro t hat .c he. present in the, conpounds
onaed rasPine S dbiudls, B! Sadlrhd b ElaC i hn W RLSNEN: bl (G GRTEVT

W de vari giryseaf ingad Eempduinds pRvided hetdhr gaddreeand a0idgadinditdek,dbe cofigoundi ds
that can be used to prepare pharnaceutically acceptable salts of such basic
conpounds @R donhp¥eda Yrarety ofrsaits with yauewpRPLRRg apA argmicqcHlyi daragidagaépt abl e

R R T

chl ori de, thatdoinlesltsi codipdieingphbimatcelogitially de@phibly dndens irdediag chut adi Iyitat e,

estol ate, esyl %t ° fz%lrlrglsru?flogéte qaleggoeaeet %tlc%irbo th%cgi?aar%rgt’e t%lorlilltl(?en%atllgi’um edetate

gl ycol |yl dPsiht feapen ’ ’ ’ ’ ’ ’
camsylate, carbonate, chloride, bromide, iodide, citrate, dihydrochloride, edetate, edisylate,
estolate, esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydroxynaphthoate, isethionate, lactate, lactobionate,
malate, maleate, mandelate, methanesulfonate (mesylate), methylsulfate, muscate,
napsylate, nitrate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, succinate, sulfate, tannate, tartrate, teoclate, tricthiodide, and pamoate. Under
certain basic conditions, the compound can form base salts with various pharmacologically
acceptable cations. Non-limiting examples of such salts include alkali metal or alkaline
carth metal salts and, particularly, calcium, magnesium, sodium, lithium, zinc, potassium
and iron salts.

[0039] As used herein and unless otherwise indicated, the term “hydrate” means

SNS-595 or a salt thereof, further including a stoichiometric or non-stoichiometric amount



hexyl resorci nate, hydrabam ne, hydroxynapht hoate, isethionate, |actate,

| act obi onate, nal ate, mal eate, mandel ate, nethanesul fonate (nesylate),

met hyl sulweatelo/omeat e, napsyl ate, nitrate, pantothenat @CT/US2010/025737
phosphat e/ di phosphat e, pol ygal acturonate, salicylate, stearate, succinate,
sul fate, tawutrdbouhdby nat-eovalen ctetneleduldrdoteeo dltdehydaries ESNROBS cainbker
certain basic conditions B"Ilhe conpound can form base salts with various
phar macol cfﬁ?’%%lﬁ’il?ora‘%,o@eﬁy%{ "8%cations. Non-liniting exanples of such salts

i nclude alfggdg) et alA@ﬁsealhEﬁhﬂﬂfa&ﬁés%ﬂ{é%ﬁk iRt &, ltdernP 8ol 3 @EdnY a

cal cium magnesium sodium lithium =zinc, potassiumand iron salts. [0039]
As used hepbiate @rmechfrbmsrbe @QShelamrs@f crnm:dxrmeaolvcrhenqlecmhs%hmpameundreans

SNS- 595 or t her ‘ur - st ol chi

mon- ot o crivgrans perbnaft i WabaR” iRl it ardkBV T hEThSatcul ar
forces. ThehjtatcaicashydratoNSdIBSlIKAN TG sEIvN1SS 8f SNBSS cai B8 chAMH IRl drinBe-

[ 0040] As used herein and unless otherw se indicated, the term"sol vate"

means a solry&dlbng.ormed fromthe association of one or nore sol vent

yarates (04 © ook e pEh R ARLFIR| i PR PR ThR) I MR e

li ke). The;cspﬁ ufaatmmm‘o tﬁé\@eﬁ%dmetﬁk&s m@/e&tdahdnahma&hamcm of yatedlall afect
[ 0041] As used. herein, the transjtional consi sting essentially of
limts théﬁ%E%éartsifnoazehqhéf%ﬁqrﬁt@dﬁ)eofstb%ekafm @%&Wﬁ?rs and addi ti onal

material s ggqg)ot MAtELd @l “c?f fdﬁﬁﬁlsﬁﬁﬁ)nb%ﬁhem%%m\fr%h VARG et | C(S) of

t he clalrred subj ect matter. The terns "co-adm nistration” and
conbi nat i cadrmmstmathnmﬂtwd@rntmee ‘ehdrﬂpnutsct a@ntsdfor@kampb &NSfﬁ@ﬁ@ramem@psum c
agents (for 5 or. a conposi ti provi ded herein ﬁnd anot her

e | e
ant i - cancef® Eé%‘ﬂﬁerﬁﬁn 3 HBst ST SR BB PO B RBRT I neOUsTy,

concur r entdoycifentl S%‘f‘@éﬁdeﬁﬂlam& With Bo @ﬁbcﬁf@t‘ﬁh@ lifnifs! MRohd hBRHmER, 9NS-595 and
enbodi ment, SNS-595 and at |'east one ot her ggnt are present in the cell or

in the subatéf@sf anctedlely agenttareprssampin thenselber mxtbe subjdngisbody ef tbgwm tigye or
t her apeut| c ffe ane one e od| eutic
agent (s) ars elcl?llgﬁ %icr%eforc%ﬁ%g%uit]tc taQt Uhi et osa e ?ngrenn%boﬁﬁn%lnoﬁ 'g

embodi ﬁenttherhﬁkﬁltfbhgétﬁ@ﬁufé i6 tlaeg@me(@)}np@smoh dr aﬁlpa@@tge f@aPashbihens or unit
dosage forns 0043 e term "supportive care agent” refers to any active
agent thatenﬂhOélatl@nt £ Eesaneytic hﬁ‘rﬂé(g)aaafe i W@&COT@OSEWE gsunihdesgge fas@sor

unwant ed t of t e b wth
ot her t heﬁg{)ﬁﬁt iC ag@%’? éﬁ@ Eélgﬁ%rltngg §§§ea g%%s (r:é?tllB ?detﬁﬁ%g%pép@tﬁggtgg
prevents, manages, reduces, or avoids an adverse or unwanted effect of treatment with SNS-

595 alone or in combination with other therapeutic agents. Examples are described herein.

6.2  SNS-595
[0044] The compound for use in the methods provided herein, including the
combination therapy, and in compositions provided herein is enantiomerically pure (+)-1,4-
dihydro-7-[(35,4S5)-3-methoxy-4-(methylamino)-1-pyrrolidinyl]-4-oxo-1-(2-thiazolyl)-1,8-
naphthyridine-3-carboxylic acid, which is also known as SNS-595 or AG-7352. The name
assigned by the United States Adopted Names Council (USANC) to the compound is

“voreloxin”.
[0045] SNS-595 has the following chemical structure:
0O
pZ COOH
a8
H3CHN@ N )N\
R X
CH30 S\:/N
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[ 0044] The conpound for use in the nethods provided herein, including the
conbi nation therapy, and in conpositions provided herein is

enant i omewocaldopofare (+)-1, 4- PCT/US2010/025737

di hydro-7-[ (35", 45) - 3- net hoxy- 4- (net hyl am no) - 1-pyrrolidinyl]-4-oxo-

1- (2-t hi aZ60461 ) - 1 ,18-cenaip ktibpdindinte pBaromcisicylly eccaptablle sulhs, sblvates,diydoitdsnown

as SNS-595 or AG 73 ane a db he Uni.ted Sta Adopt ed Nanes
Counci ! - CERRET P S S fehe SRR oo By PRSI HAG ¢ he

fol I owi ng |9 cal s[hrcgﬁélﬁreﬁrbbggife%ls BNSC@VSH@'aH'mﬁHQ&@H ﬁ?ﬁ]%&nposmon

phar maceutical'ly acceptable salts, sol vat es, drates or dJ)ro rugs of

SNS- 595 araensisié frssnerttllalaly b erotiemarichl yamso6it I 4)1d§1Y§r%7/1[@é' Drermethoxy-8047] In
e N e oS E FRE o AR Ao BnfORRARLL LRSS, | O

essenti al I'}°

(+) -1, 4- diihyddiag Tesk (3%’ 0. %)(bﬁmm @ ¥hred coriBsudl afinfarritiks Byved Oh itetaybibht
-4- oxo- 1-(2-thrazolyl)- 8- napht hyridi ne-3 -carboxylic acid, including
| ess than @ t@/eqnmpsmsﬁuehl ingpuAEies ERsiysts Ao oBRds hiping & ihesgolyke®et on t ot al

ht of |y
thi azol y1 - BUERSAIFRD R4 LIRME, MR DT LR RO RSB, Mot e
(1 +% ! | tﬁ dirhyttylamtnd- I@&rrolﬁiﬁ)lylwgmmye(ﬂtmm%yﬂ lﬁnnaphthyﬂldmyﬂ ~adrbehiytiylabid; 4- 0x0-
I az [1dne -carboxyl |
(+)-1, 4 dn(Fﬁ?réf‘zadlbWEfeﬁs[(E%ﬂ%thgﬂ e h&rrql?cbwlﬂ Broxgr hrfA-hiszobid 1 8-

1-(2- t hi az) k/) %rldllif%-caq)@@%hbﬁélld%haﬁr @F) caly Y(} 5 3%(:4‘5(3-3@*?}% ?’{y -4-amino-1-

(+)-1,4-dih 3- hydroxy-"4-am roI|
4- 0x0- | - ( Z>yﬂ’ﬂ®illdml]y4 pxd- ,‘lgzﬂmpmwﬂym%na}mﬂ&mmebbwdboxylmcw [ 0048] SNS-595

can be pr db ovvnto eof sk in the | e,
cocordi g 1DBHThe S CEuta0 s ctibteented PhrioRs b i fh o alokiniz et 380"
filed Dec%iﬁﬁgle?’geco?cgﬁgto thB RSBk @Bk ibBY R 1S 3{jpPiBathip:. N(V\@22@@73(93)4§§a5 u.S.
Patent No. 5 , and Japanese Patent Application No. 10- 173986,

the entir é@@cembglf 3%2’06% latcenatioud ybheatod Nmer\’%OrQOW/ 1463 %y, éh&ePat@éNoal n

eing. ¢ o Soreoy SR BIRREAD & AR TR AR, B e IR o

2005/ 0203haébr{;&@&aﬂl@%w&ferzﬂ%/(ﬁ&taﬁﬂ&%mp?&?@h@f@fﬁﬁ&&&al 2&@@5&23412267 and
US Provi sional Application Nos. 61/240,161, filed Septenber 4, 2009,

61/ 240, 1 13mMprisIgdNEHP 2ptbmetodesingic sano g desaibed in Beb. Bakakber 18,
2009 whi
20 BRI B, SIS B S BERRAC R SRLT BRGSO

repair ( Hmp6jog4mmapm Uw@ompmlmmﬁmm@ymmm/zaonsl diledSefitabat4, 2009,

breaks ( DSéB 113 P fe?irsse}ptre%l%gr 2 r2%%)3| nd %?/28|§|RR3 filed December 18, 2009 which are

incorporated herein by reference in their entireties.

6.3 METHODS OF TREATMENT

[0049] The process of homologous recombinational repair (HRR) is a major DNA
repair pathway that acts on double-strand breaks (DSB) and interstrand crosslinks. HRR
provides a mechanism for the error-free removal of damage present in DNA that has
replicated. Thus, HRR acts in a critical way, in coordination with the S and G2 checkpoint
machinery, to eliminate chromosomal breaks before the cell division occurs. See,
Thompson et al., Mutation Research/Fundamental and Molecular Mechanisms of
Mutagenesis, 2001, 477, 131-153.

[0050] Cancer cells with BRCA2 mutations that impair BRCA2 activity can have
compromised homologous recombination repair. While not intending to be bound by any
particular theory of operation, such cells can have greater sensitivity to treatment with SNS-
595 because SNS-595 treatment can result in an increase in the number of double-strand
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provi des a nechanismfor the error-free renoval of danmage present in DNA
that has replicated. Thus, HRR acts in a critical way, in coordination with
the S andwQ@2omhmeiepoi nt machi nery, to el i m nate chronosecalusheeakzysbef or e

the cell division occurs. See, Thonpson et al., Mitation

Resear ch/ HiNdaweaks dlhat amcholvbe e@airad bédrateandi thMefﬁﬂeﬂVlﬂIlﬁ@ﬁftthieS:,ellQODﬂgewibE],
131-153. Cancer I s wth, B tions air A
activity egﬁﬁ%ﬁea%m% cSels KorBIceY 6 %parrs I?rﬂﬂrﬂ‘é[ {éesﬂs,r%l P%by Yil% not

i nt endi ng dodvbRg Ql@’eéﬂdBI&YAQ@)ﬁgﬂ@@s‘iéﬂ Gdnadellk Hﬁgrlﬁvé’fngﬁ&esreﬁﬁlhw?y toSSN$159§| I's can
have greater sensitivity t reatnment with 5 because SNS-5

t r eat nent dam, the sagthods mrmdqdricr@as@cqmpash@eamgbmvejmngotnmnmagmgmdmm a

b k h b d H |1
DA T MR SRR e e W R e IR R R

| evel s, s Lsmca&e ol vF BIISEYAN-Th egrlid tRBoBREAR, s ph@BEds@Acoripth tt%@thieﬁt may
have h| gher sensitivity to SNS-595. Thus, the nethods provided herein

enconpass G HEest, AYarIgHs BIPSIH, RYICTRNS aphAEGT FRcerrie 8 sUbjRCtasUShigh B PRLICE il as a
patient hayl, Ms%%@%@y 3 oRYe B’&hﬂl‘eﬁ a{'aagc Mﬁ% &F&Sﬁ*&e ﬁgz!é&b ect
(0] rren S, S

ef fective anount I'n cer a| n e enconpass
treat ment sath by @pstent huaeihaits anBRzSIA&trﬂutamncreas and ot her cancers in a
subj ect such as a patient that exhihits mut at i on. one

embodi ment[003He cané@ﬁeﬁ%lnﬁﬂ@&élffn%%a&f@rmwﬁ @%ﬁ@@&s tfe%‘ili‘&%lta brgagiQvaEAL,
that exhi b fg.@ r‘@nt Eﬁﬁf(?tflé%nce{rg’%ye Idﬁn&‘? ERIRhiBTPL BRTB Htartlgﬁ e frods

enconpass 't r eat breast, ovarian, prostate, pancreas and ot her
cancers V\kfem‘t@dan@aﬁbe carcet 1s beoast trncer \&h@&@A@nqm ‘ccat ¢xdnbits|anBROA 2endgedément

t he cancer, .js,.breast. cancer where a. cancer cell exhihits..a B . mut ation
L0055t e R er - adpeRp e Bt e BRm S et BRI B FisTog &

subj ect f QfealrhQ@AWIBIENSSHE, BNPrRIR, difPaRn: AIBHCAD aGRaRNNE tik Bef2 mut ation
in the subject. [0053] In certain enbodi nents, methods provi ded herein

conprise d80%3cting la ccﬁm@mb@éirmenntmn@thords @mvadesidwrfe@tsomslmmoatac‘anmtl ent,

havi ng a BRCA2 tat| n_wt er.apeut ef unt..of SNS-595.
I n generalcan?elluré{e Int>of ° E]gats aﬁﬁlpgy%%aha‘x%%%gc |ve taHDn utcle

doubl e- st rtﬁé}dpdﬁﬂealhr @@é@we IMSUBHTISNG-FI [Baknbal, itht athdun® of SRSV @mpdsyedX
vivo. I n one_enbodinment, the nmethod conprises contacting a cancer cell in

vivo. [ oos&rffwﬁlvc e MelpodRubbstrand IOV A dwerkie d Be gontactme el Redn ol deitd, Pyi ng
a cancer %\%Ctln%ﬂcre 'Bbc%nieﬁ{ trier 89&8&@%@&% tcgm% aca%%ﬁ%h% ?‘%? (a)

obt ai ni ng a bi ol ogl ca roma can cancer; screeni ng
t he bi ol od0esd| sarrpIIe ohecmao&ER@ﬁz ot ddd Icememama:lmeth)odlof 1delnefy1m1d cdate has a
BRCAZ mut at lbJect sdltgglgtfcg t¥elat e&tr\]x?ltthNg Sggt c%mabsrlslaflgc ar)]Co {an?nlilg a%mloglcal sample

from a candidate having cancer; (b) screening the biological sample for a BRCA2 mutation;

and (c) if the candidate has a BRCA2 mutation, identifying the candidate as a cancer subject

suitable for treatment with SNS-595. In another embodiment, the candidates identified as

cancer subjects suitable for treatment with SNS-595 are treated with SNS-595.

[0055] In another embodiment, provided herein is a method for identifying one or

more cancer subjects suitable for treatment with SNS-595 from a plurality of candidate

cancer subjects. The method comprises identifying one or more cancer subjects having a

BRCA2 mutation from the plurality as cancer subjects suitable for treatment with SNS-595.

In one embodiment, one or more suitable subjects are treated with SNS-595.

[0056] In one embodiment, one or more subjects whose BRCA?2 activity levels are

in the normal range (or not significantly reduced) are not treated with SNS-595. In certain

embodiments, all subjects whose BRCA2 activity levels are in the normal range (or not

significantly reduced) are not treated with SNS-595. For example, a subject whose BRCA2
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suitable for treatment with SNS-595. |In another enbodi nent, the candi dates
identified as cancer subjects suitable for treatnment with SNS-595 are
treated WwOoROBNGIEH5. [ 0055] | n another enbodi ment, proeCias26e0237871s a
nmet hod for identifying one or nore cancer subjects suitable for treatnent
w th SNS- %ﬁvifcy tevelas pbuma (o1t not efgnﬂ‘&adﬁlyjmdeceziamm@rbeswtedmtsmg aiitaételnntitvmd
conprises jdentifyi one nor e cancer ect s _.havi ng a. BRCA2 ta i on
from tne. phiaasieyhaliBasudrs b ueler S Saph SO Ea Y i A TSNS 505,

I n one enhRABREAD stRNE Agteﬂ?afv%lysh!'sﬁl&]@ét%a%t@ln%ﬁhﬁ ARhBarl AR Ak EHR WAL BNy 595.
[0056] In one enbodinent, one or nore subjects whose BRCAZ activity levels

are int henmbm%tfrdawgle SNSF59501151® %gdilfﬁer@@am%ltylen‘emgtﬂedl) sepheaspdteatmemt ed wit h

e Ta2t et R R ACES PRS- soB s FARRARS! PRAC ey e doben it

SNS- 595. RINS-e3saRlBed thaf WajuRThe WiRRIRrdBREARE Ghiisittiy whRWEBR € A2 R6tiviBl is(0or not
signifi cant |y reduced) may be treated using an alternative therapeutic

nodal i ty, 's€#%das a chenpt herapeutic whose anticancer activity is not

af fected stiat t r
near -nor maP "Bhcae. adt S EyERAEIAE opy B borPblteh Sile BEO(RRIERGAZL .
t reat nent rpmtmcaie,nosmémeca@lta SNSesa 3Ten icesaih edibodinantsphil libjeas aho b nBNS- 595

are adm nic%tered nor.e frequentl?/ or qhi %her doses of SNS-595 are used. t han
woul d be cBAYi3BREA2moHatigiearp Apf Eiateq WIthANSH BRERD cxEaplg; & §pbjest P@d@&@@a

[0057] I n mmeashnstidrEnk b@ﬂ t&d uﬁ@%gn §1%€?haﬁ1%§h qu ng)%htﬁ/hﬁwhaa
mut ati on are not treate I'n certa mbodi ment subj ect s
who do notchstmotheaapBR@ﬂ@hmtaatwmelaaroevnpts Itqteﬂ%aaddhyalﬁim BAtiokor exanpl e,

a subj ect t havi BRCA2. nut at be. treated usi,ng a lternative
Fher apout i/ HBHGIPL ST EROR LN A ER A aEh FE Vi S R N SEO S RA £y
i s not af featee htReBREASCIUIRE 9] treMinicAl fRLIVE LY whRhIEMsRFISNREoNA¥I NG a
BRCA2 nmutation may be treated with SNS-595 using a different treatment

pr ot ocol , aeiuumstasedan@neefmqnerﬁty grdigpn desds of ®hiSeiP Sdwe vsedsharsnsulgds ar e
adm ni stered Hnrg eq uen t el glh% 1{2 do Sh of SNS-595 are used than woul d
be consi dered f's B Fent " Havrn "“nut at i on. [ 0058] The BRCA2

mut ation I[noss]cancethf‘e@RCAarﬂmbaldii 1agmﬁaﬁi bl canle Sidbicabd By beghuiiatlee known
in the art, such as gene sequencing, including BRACAnal ysis(r) test from

Myri ad Gerfedlinequeamoran ficast, sughcas Sohepaduptae IMeding BRAK

2T e on o el oGRS MO b B RRR MEbE ‘Ff’ﬁﬁa}@‘&ﬁiﬁ ”
2008, 8: S5S9MLRA phhrresalui@anelo butve ahalysis (see, Dufresne et al., Arch Pathol Lab Med,
2006,130:185-187 and Takano et al., BMC Cancer, 2008, 8:59), protein truncation test

(PTT), denaturing gradient gel electrophoresis (DGGE), and/or denaturing high pressure
liquid chromatography (DHPLC).

[0059] In certain embodiments, the mutations in BRCA?2 are small deletions or
insertions, which can be found along the whole protein. The methods provided herein
encompass treatment of cancer subjects with any BRCA2 mutation known to one of skill in
the art. Examples of such mutations include, for example, 999del5, 6174delT, 8803delC,
4486delG, 5445del5 and 2024del5, 763insAT, 763insAT, 983delACAG, A3058T,
3758delACAG, 3908delTG, 4706delAAAG, 5804delTTAA, C6137A, 6174delT, 63051insA,
9132delC, del2352ins12, dup9700, del1518, and others as described by, for example,
Loman et al., J Natl Cancer Inst, 2001, 93(16):1215-1223; Peto et al., J Natl Cancer Inst,
1999, 91(11):943-949; and Walsh et al., JAMA, 2006, 295(12):1379-88.

[0060] Without being bound to any particular theory, it is believed that SNS-595

induces site-selective DNA damage by selectively intercalating DNA and poisoning
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(PTT), denaturing gradient gel electrophoresis (DGGE), and/or denaturing
hi gh pressure liquid chromatography (DHPLC). [0059] In certain enbodi nents,
t he nut atwons1va9BRCA2 are snal |l del eti ons or inserti on®CTMsR2E/023R7 be
found al ong the whole protein. The nethods provided herein enconmpass

t r eat nent topoisamaese 1§ ubjuditdgsinwelicationdBRGASt RN Atdaonagk nowwersibledsizamést ski | |
in the art. Exanples of such nutations .in far e ,. 999del

| ude, aml e ,
617400l 1 BEGA RSP BB R g Shetngs TeRa BN S g s AT

983del ACAG)A3OPBNA BEPRASWAGAGD NMRQRHRLITG aclviebaied A Nen-toRA4IRIrIEAN,
C6137A, 6174del T, 6305i nsA, 9132del C, del 2352i nsl 2, dup9700, dell 518, and

ot hers as adsmwt¢dagchapisnisomchidangihe geropation odtDNA adducthiderimaBan o€ PNAstoss-

1) 043- o4 st BrgnTispoEp PreSipionvafinbieiss SRASS sukBbvic By 6w ¢ nour

bei ng bourhd-@aasiopariz-calar. theory, it is believed that SNS-595 induces

site-selective DNA damage by selectively intercalating DNA and

poi soni ngtl8P@tlsomer akhe tangeted AN tanAyNE Hiteragfiang an SHﬁ=i9%ﬁb¢fa@h@taw @atrage,

irreversi . . . : .

ot bt acyc T8 A ETGANG S pbyARARLOTPHchY IBRRNIFRE sothiacyeliggi LR as

wel | as DNAcHaitrlgisa qORziliyvéttay,, Bloebeighy1n0002, dpao8o9es wWaeg Ul NasRecial €d/

nmechani sns, . i ncl udi ng the _generation of DNA adducts, formatiqn _of DNA cross
theﬁ%eyt? cq

li nks and iRl 2f0odi0rdh. dheseatiffereqidating faihres fshisate BR(&inrths D, |
Bi ochem Phar TRGOINS. 299 inRifed DR A &am&g%qgﬂ)t ﬂ%tl&%aﬂ%o?ﬁbl@%h?ﬂ@tx .aini_ngaI y

interactions 1 n SNS-595 therapy stand 1 n contrast t he mechani st
nor e pr onits euduryalmtkshiughby doxvirebicial ait top@santtascald ydlibites sudhais, etoposide.

clinical e (OReilly.et al, Biochem stry 2002, 4 1:7989-97; ng J., Nat
v Mor | ool dafimovigh st ths Bytrmblsd SeLtion duae PRk e e RO T RO BRRAT bt
that the relieiNERGAZ0hMriNEe FADBT BROM SN SRSai BHYRS BN SATNeAi S not

directly transportable fromdata pertaining to anthracyclines, such as
doxor ubi cidamage. t opoi sonerase || inhibitors such as, etoposide. The data

rubl of somerase || [ _ . etoposi de. The d
mutant - cel POAlo. S\ BeE T RfoRli e HRGhERM G RBRh bRl HhsRiy piitsc

SNS- 595- i ndufigidtcENa dasEeRaboliOMB 20 M/ reesfiS 5 eIHdatE Bibiéd. I hetatfet hods of
treatment provided herein conprise adm nistering a dose of about 10-100

my/ m 2 of SNBdBREY.dhe Methedppidecameni corpris #reiptIingarose of OUFEIHBAs of

oLt FETEC g SN LA 9908 100 i 90, TGy, 2090
about 40-80 mg/m?, or about 30-50 mg/m” to the subject.
[0063] In some embodiments, the methods comprise administering to the subject a
therapeutically effective amount of SNS-595 in combination with a therapeutically effective
amount of a second active agent. In some embodiments, the second active agent is a
therapeutic antibody to a cancer antigen, a hematopoietic growth factor, a cytokine, an anti-
cancer agent, an antibiotic, a cox-2 inhibitor, an immunomodulatory agent, an
Immunosuppressive agent, a corticosteroid, or a pharmacologically active mutant or
derivative thereof. In other embodiments, the second active agent is an alkylating agent, an
anti-neoplastic antibiotic, an anti-metabolite, a platinum coordination complex, a
topoisomerase Il inhibitor or poison, a CDK inhibitor, an aurora kinase inhibitor, a purine
antagonist, a pyrimidine antagonist, a spindle poison, a mitotic inhibitor, a topoisomerase |
inhibitor, a nitrosourea, an inorganic ion complex, an enzyme, a hormone or hormone
analog, an EGFR inhibitor, an antibody or antibody derivative, an IMID, an HDAC
inhibitor, a Bcl-2 inhibitor, a VEGF-stimulated tyrosine kinase inhibitor, a VEGFR
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about 40-80 ny/nR2, or about 30-50 ng/m2 to the subject. [0063] In sone
enbodi nents, the nethods conprise adm nistering to the subject a

t her apeutwoabioosef2zbect i ve anount of SNS-595 in conbi nat iPom/Us2al/025737

t herapeutically effective ambunt of a second active agent. In sone

enbodi mentishibittie a peteasdmachhibigorageapniagsa irthilatcapePARE Bnbitdodsxanetaseancer
antigen, a hematopoietic growh factor, a cytokine, an anti cancer agent,
an ant i bi QX80 > inhibitor, an i mmunomodul atory agent, an

i mrunosuppr essi ve agent, a cortlcosteroid, or a pharmacol ogically active
mutant or derivative theredf. SUBILGES enhodinents, the second active agent

I's an al kypggd|ng agqRleert@in cABLUMNSRPSARE hctHdAs blt!}vﬁfeti@lere%{‘ R ubjd¥BtARo! 1 te,

a platinum coordl nation conplex, a topolsomerase || inhibitor or poi son, a
CDK i nhi bitteated isan ammat efoﬂ@mam 4 maivioial or 2 nan-pumam@rlmateadorpamcylaa

di t.oti hi
D o s oyt 2 Pl o stiRl, hetbittnia b B et ex. an

enzyme, a [pg¢sone orpawdmnes@g@dtpane@m&'aﬁﬁaﬁﬁ@ﬁlaedo@dm%@dﬁth@mﬁdtmgy or
anti body derivative, an IMD, an HDAC i nhi bitor, a Bcl inhibitor, a

VEGF- st | miratided hereipdneladasubiasts withhpanceionf the brgmermiannineneress, onpiesteteeanbme

i nhi bitor, r ex

radi ati on 160 s SOTRBER Ptk A ¢ b B s s PSSP R R s
provi ded haneirnin tdiarischp@dineig, heast caated reBactdryad afidbs refapscdiamnprior a
manmal or a non-human primate. In particul ar enbodinments, the subject is a

human pat itB¢fepy-Thiee @db?t@@tm SRC A ashlity rery Yearapcdateqd wobspy BMA%muéﬁtlpp
subj ect s 3{1}‘8%% ‘?nots9 FOGRT MRt paciﬁ ‘Px{agy b Rinkdhes, IRIBRER 2 REQYESIED Jher €1 N

i nclude s ects Wth cancer o east, ovary, pancreas, or prostate
and have rrﬂuinn@dthBﬂmmrama activity of BR&?A@amﬂlﬁamdaarmammﬁamdh Netridys mMaﬁiutﬁJ@ ect

suffers fr st C In.certain enbodi nents can
refractor /eéﬁmP %ﬁ%ﬁmﬂn&ﬁ%ww n'?ﬁ EF%FBWOW@?@&&*? d 3 PIF}O
activity WCJQQ pRSSRGredRed M éﬂsa&ﬁhgﬁi@ﬁ@mmﬁ@tlhﬁﬁlrlﬁﬂﬁé{mgkﬁl AR oPfheski | |

inthe art. In many enbodi ments, the BRCA2 nutation is a nutation that
i mpai rs t heotaot, swdhtag apfintBRCAGY OWRGAM@MI sreotliclr psateinpr vancleiesacrberhmani st i ¢

e amount6 SRR it B B SAskadn) APEGR AL B PioE SR ROR R il 1 2

bi ol ogi calcaa®tidiigh¥scdfin tHesuBfcet B dhy tSetliquRSdcdMed BLIGILACEY i ¢FskBREAR: Wit h
another protein or a nucleic acid or an enzymatic activity of the BRCA2

protei n. ThenBREAteohndaes YA dessribgéin nengeye.699%d 6(29):13p09 SanKpenciogghalsed i n
the subjecy, by, anY45TVRRALE 98K DEHLNLER & DY PBGHII L&KMelr, 10611761851 -

187 and Takano et al., BMC Cancer, 2008, 8:59.

[0066] Also encompassed are methods of treating a subject regardless of the
subject’s age, although some diseases or disorders are more common in certain age groups.
In some embodiments, the subject is a human patient at least 18 years old. In some
embodiments, the patient is 10, 15, 18, 21, 24, 35, 40, 45, 50, 55, 65, 70, 75, 80, or 85 years
old or older.

[0067] In some embodiments, the methods find use in patients at least 50 years of
age, although younger patients could benefit from the method as well. In other
embodiments, the patients are at least 55, at least 60, at least 65, and at least 70 years of age.
In certain embodiments, the methods provided herein are useful in a female patient who has
a personal history of carly-onset (before age 50 years) breast cancer or carly-onset breast
and ovarian cancer at any age. In another embodiment, the patient is a female and has a
family history of breast cancer or breast and ovarian cancer. In another embodiment, the

patient is a male with a personal or family history of male breast cancer.
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Exenpl ary techni ques are described in Oncogene, 1998, 16(23): 3069-82,
Kuznetsov et al, Nature Medicine, 2008, 14, 875-881, Dufresne et al., Arch
Pat hol LawoNBw/09202606, 130: 185- 187 and Takano et al., BMEBCCarse@w/022608,
8:59. [0066] Al so enconpassed are nethods of treating a subject regardless
of the sulpee8]' s agdn cattiiheudodmomes, dicsectbeds movidbébcﬂﬂrwcampasnﬁee conmon

in certain I n. sone enbodi nents,. the ect a human pati ent
Wt Teast Tuegeut el Sy WS Bt EHDGH HERELy tRE BRI Ghver & 9 15, T8, o1,
24, 35, AQmubdimafls, tROmethads g&om{oﬁss RAtin @ SutfiScty 685 haR! %eﬁrpr&h&%[y trdRQ67] I n

sore enbodi ments, the methods find use ih patients at |east 50 years of
age, al t hdwghreymurgenonpiat iestenslanbthictipins neficll as tnye Mﬂne ameclnmmtlasl;)emeltteateﬂn

ot her enb i ments,. the nts.are at t 55, .at t, 60, at ast 65,
OIS Qe e M el R A I U NG OIS
herein ar Q)eﬁfgetfrdaltedl Witlda k@ARre tieathicanteghhieh foasartePRASANR! th8 hRILOidhedbf skill
early onset (before age 50 years) breast cancer or early-onset breast and

ovari an cdA#&arht any age. 1n another enbodinment, the patient is a femal e

and has a r{%@@]l y hig %%é%ﬁe%{nbgamks ﬁ%%ﬁﬁfecﬂ{ashog&%glroggg Uﬁa%b@]tm%%gﬁl st Or y

anot her e ment , Is’a nma

of male br\elasSNSaﬂ%eIIn B&ﬁ@&hbd)dlmeﬁfst thic Bulgjpdadds pﬁmcﬁlslytl,hﬁeﬂgehé]ﬁée&nﬁﬁomthled
herei n encgnpass the treatnent of subjects who have not been previously
treated fogrrg Aeer. In other enmbodi ments, the nethods enconpass treating
subj ects who have been preV| ously treat ed but are non-responsive to
standard therapi es as wel6.3. D;@.ééﬂ&uo are currently being treated for

cancer. Fqpg aerI e’Intcgﬁalﬁlrl r@s%h&tlg@é{mg@d’lﬁleﬁfse&eF?ﬁe‘%l‘(d@éﬁ%e)é 1£g Rt ng @r €

currently b g treate a standard treathent reglnen cancer Khown
to the pr afnanagmgrwncanj pokidet hereirt dven@ises adideddringto aonb)cetrdnodiorant asmomrhe

subj ect ha evi ousl n r eat ment t h SNS- 595, )

enbodi ment Sﬁé&imjaexecqy?a@g% 8 ﬁeﬁgﬁvl%ﬁ%wao%gw%%meﬂwdtw.o S- 595.
6. 3. 2 DOSAGEDrilsO AdiBinidiétirab i Sibj @R RSEObALd HHoRTRAMTRRALS & dbiieommBbho-of
treating, pr eventing or managi ng cancers provi ded herein conprises

adni ni st erlioAgng/o’ af SHS-ES TaanethranbodementoihnmatiiodSNSosPBises ainanystermg a

t abl b | .. th hod d
i i ot erdongor ePhafITmtd SF5SHes' T dRURGRrhouy Sl ha Bl AR ri b oo
about 10- Ha{inidRtiAL a@BseSNsa?bﬁﬂt&IO dYoOnpnat HESNSIHe diMBdher th®odRidA dhof

COI'TpI’I ses adm ni st er| ng a .
method comprises administering a dose of about 30-50 mg/m” of SNS-595. In another

embodiment, the method comprises administering a dose of about 30-90 mg/m” of SNS-
595. In another embodiment, the method comprises administering a dose of about 40-90
mg/m” of SNS-595. In another embodiment, the method comprises administering a dose of
about 30-80 mg/m’ of SNS-595. In another embodiment, the method comprises
administering a dose of about 40-80 mg/m” of SNS-595.

[0071] In one embodiment, SNS-595 is administered intravenously and in an
amount of about 10, 15, 18, 21, 24, 25, 27, 30, 35, 40, 45, 48, 50, 55, 60, 63, 70, 72, 75, 80,
85, 90, 95, or 100 mg/m”* (which amount may be provided in single or divided doses) in one
day.

[0072] The skilled practitioner in treating cancer typically employs a dosage unit
that enables approximation of the subject’s exposure to the active ingredient being
administered. Any suitable dosage unit may be employed.

[0073] For example, the dosage unit used may approximate exposure based on a
calculation of body surface area. Body surface area (BSA) calculations for a human subject

can be calculated, for example, using the Mosteller formula:
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dose of about 20-90 ng/n2 of SNS-595. In another enbodi nent, the nethod
conpri ses adm ni stering a dose of about 40-90 ng/n2 of SNS-595. I|n another
enbodi merw9 20tve9peshod conpri ses adm nistering a dose ofPCahsee10825750 ngy/ nP
of SNS-595. I n anot her errbodl ment, the nmethod conprises admnistering a
dose of about 30-90 B@%ﬁﬂ)oﬂ(&ﬁght(ﬁﬁﬁx Hody amcs Hey) / 8680Jdi nent , the net hod

conprises gdmnisterin ose of. abo t 40-9 /nm2 of S S—595 I n an ther
enbbdi ment IR RREHISA SOHBR Ge S1is i35 Phi H e dDEBOH B atiraEiess o

of SNS- 595,44 @ugg&tatp@ar(n%gépl ment, the nethod conprises adm nistering a
dose of about 40-80 of SNS—595 [0071] In one enbodi ment, SNS-595 is
admi ni st er[@874]Int rave‘hﬁb@l@lﬂ}ﬁraminpln, thp admpusiered Hosshfiihe SNS-305 can ge emresszd

25, 27, 30, 3 0,.45 0, 55 .60, 63, 70, 72, or
To0 i me PWRT AOSHBER ey B PBbIcadorer R ioiiinESsd & i BamasEaS) < n one
day. [0072bmpagndséd MiRdrap aChddyi BRE mbfke).r ©8E bNGrdaRPE alill iy el woulgnpl oys a
dosage unit that enables approxi mation of the subject's exposure to the

active i ngﬁ@HlYéﬂlpwb@Vh@ GoETh R PeBens doscairgm ug/ mal Bedes ayen thei eighhgnder

I d. t
baned on’ doag iy EPRIAMR Gy S/ P R3RE dllchoaRCL IR ARRREELTR oy POSUr ©
cal cul ati (rmmbm; adoMfBlnS(Smlgrrﬁ%for a®i kgchueahdshgiredmatady c@mbtpd.€26-050ng t he

Most el | er fo :BSA (n2) .= [(hei ht (iﬁr%’ x body mass (kg) / 36Qgf . The
nmost com*rdﬁg ECQ §8§’§%‘ﬁ}t%mia¥a]r?P Kic dof active conpound per square

neter of sisur f agg anga eﬁ%ﬁﬁﬂge)nts tl{eoagﬁfﬂusf%?e :tg)% BEENSXRRRLE be HQ‘?Vered

adm ni stered ose of the SNS-595 can be express In units other
ng/ n2. Forasexargk kolusiGse sintravenbes exgtiess@dvasa fngki gprady e.gf, camnnuwes corrpound

per kil ogr. of bod One of. or ry..skill in the art would
Fendi 1y RriBRee peedhoeit ShesllAdmGLat pf SOSrs o be G gl i ¢ he
hei ght an%@fectbé%%}éné'%%%t%letdﬁ%aé%éﬁr'r Ess(o?ﬁ%untﬂ the subject experlences discase
http://ww. f'da. gov/ cder/ cancer/ ani mal f r ame. For exa dose of

1- 30 ng/ NPreYessEnes un@ccmptabb tpswempSt@hlerfh$e@5q10rééd9ﬂhemeof Grlgzaﬁmmevlwrrg/ kg.
O h d I 007 t
adm ni st onoan By AEL 86 5P BaRHER ob e B SRR RBTES BB gy 11

i nt ravenommﬂmrﬂpmd@pﬁed@mmfsa | onger period (e , continuous infusion
or periodic bolus doses). Adm nistration of SNS—595 ma%/ be repeated until
the subj ed®0dper i eri@@sangquab%sﬁw@é%mmlst@@graé@ogdl@ﬁ te theypgthedsimevidehj ect

experiencqg. g %ﬂlagpend on various factors, such as the overall health of the subject being treated,
the severity of the disorder or symptom of the disorder, the active ingredient being
administered, the manner of administration, the frequency of administration, other
medications present, and the judgment of the prescribing physician. The amount to be
administered can be empirically determined by the physician.
[0077] In some embodiments, the frequency of administration is in the range of
about a daily dose to about a monthly dose. In certain embodiments, administration is once
per day, once every other day, 3 days in a row, 4 days in a row, on days 1 and 4, on days 1
and 2, on days 1 and 3, once per week, twice per week, three times per week, once every
two weeks, once every three weeks, or once every four weeks. In one embodiment, the
pharmaceutical composition provided herein is administered once per week for three weeks.
In another embodiment, the pharmaceutical composition provided herein is administered
once every three weeks. In one embodiment, the pharmaceutical composition provided
herein is administered once every three weeks. In another embodiment, the pharmaceutical

composition provided herein is administered once every four weeks.
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progression or unacceptable toxicity. Stable disease or |lack thereof is
determ ned by nethods known in the art, such as eval uation of synptons,
physi cal weamompizen, and ot her commonly accept ed parameCeres201p028] The
amount of SNS-595 adm ni stered according to the nethods provided herein
will deperl@0t8] vari duscfta@ioteorbedingmets) SAS-399as admimadtireth emb subjaft it biee aubprect

being treated, the severity of.the disorder or tom of the disorder, the
oot Je | el oht R it o i Rerhy PREN e e an S Gonat ehs 8t MRt SRR
frequency gfonedBditsidvild B T%&Iohlecff ré@,@n@@éﬂé&ﬂgg ﬂﬁ@%ﬁhist@ﬂ&ﬁé@ﬁcﬂcl&dgmm of

the prescribing physician. e anmpunt to be adm nistered can be ‘enpirically
det er mi nedCywying Weerarhysinaeduse tho@Fzlopmeniseiresisivingdd wea osmord the thgurmsy of

adm nistration is,in the.r about a i.l.y dose to about mopt hi

doser T b RlhriaidB bl RIS FianRRe sl p bR R h oS T BRI

ot her day,or3ufl@¥s of thearda@ént4 days in a row, on days 1 and 4, on days 1 and
2, on days 1 and 3, once per week, twi ce per week, three tines

\ . . er week,
once ever 08U week Congpausndy.dppne ﬁlﬁlb@dlmék&doé?Oféﬁiﬂ%58§é9r%ﬂmlﬁl§&fﬂﬁe@l€§. I'n
one enbodi th j ] LI on: provi . Mo
adm ni st erﬂégu}gﬁ%éﬁg%?ﬂ%ﬁggg& éethkﬁéry gfeé%g%%s{ ﬁ%lognog;éhg@qe%%%g{f{r?gn y >t he
phar maceutbet@denciorixo Ih koma cibodinttad, therediting serivdns nd dhgy; adthancfirsedesey t hree

weeks. I n gne enbodi ment, the pharmaceytical conposition provided herein is
admi ni st erS@¥FIHt Yek/@wdﬁ*@ AP E SlofRaiNen on A kbt RSAIERH HUTUSH Geses PRy thus be

phar maceutd, cal, 1eQURGSI 4 4Qfly RE A ARG RR! ShddifcRd ’iﬂ@&&s&?ﬁﬁ? b%ﬁ%n%gi%s four

weeks. [ 0078] In certain enbodi nents, SNS-595 Is ‘admnistered™to a ] ect
in one or apartg.cycliedaydyckdm ni stration. Cycling therapy involves the

adm ni strat | of one or _nore doses of SNS-595 foll owed by a period of
rest. and DUt ng IEARen SR iMGTEY: Mo dorasieiyd Smper f RS nBF Ry ean
reduce th%y@l%‘é%h@ﬁ@&rﬁdnﬁﬁisfeﬁﬁgﬁtd%%@f $105.808 14 siBRER oftbe prSvdeR €S ARIRS, avoi d
or reduce the side effects of one or nore of the'therapies, and/ or inprove

t he ef fi cawseksfollpwedtbyorpeasiodiafet kepstdtdams in WiDOlY 99 cavpewgusspmposifion sne

enbodi nment ,, a dose of, SNS-595 i s, adm. pistered on per ek,,.. in a three-
Co o1 x mednfyRRE By UrCid p G Bl SER0RRS ARlalB s o dpdiBhs
doses. | n iRt PERédin Wiieh Walcdinpeuridedricothpbsitidd isdalyifinistatddis 1 R@afd. r st
dose given on day 1 and the next dose, Ei ven on day 15. Treatnent in such
cases may Innethpiecrsbodimeny, the pgepdh i which a0 gaypeyrd @ compesisionds afpipiidiechiss

e doses Byt udnRs B hydo D EPaIBYFY ophARR]
administered is 28 days. The frequency, number and length of dosing cycles can be
increased or decreased.

[0081] In one embodiment, the method provided herein comprises: 1) administering
a dose of SNS-395, e.g., about 40-90 mg/m”?, to a subject; ii) waiting a period of at least six
days where the subject is not administered any SNS-595; and iii) administering another dose
of SNS-595, e.g., about 40-90 mg/m’, of SNS-595 to the subject. In one embodiment, steps
11)-ii1) are repeated a plurality of times.

[0082] In one embodiment, the method provided herein comprises: 1) administering
a dose of SNS-395, e.g., about 30-50 mg/m”?, to a subject; ii) waiting a period of at least six
days in which the subject is not administered any SNS-595; and iii) administering another
dose of SNS-593, e.g., about 30-50 mg/m?, of SNS-595 to the subject. In one embodiment,
steps i1)-1i1) are repeated a plurality of times.

[0083] In another embodiment, the method comprises administering a dose of about

40 mg/m’, about 45 mg/m’, about 48 mg/m?, about 50 mg/m”, about 60 mg/m?, about 72
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cycle conprises admnistering a dose of SNS-595 to a subject once per week
for three weeks followed by a period of at |east 14 days in which no
conmpound WO 20mmPeR6t i on is adm nistered to the subject a&ou/ush@wspiTst he
cycle is repeated a plurality of tinmes. In another enbodi nent, the period
in whi ch nog/edmiound ory/morhosgis0ing/ni’soraedoitrdsmemethiSNSE89Hay sachlof tanot her
enbodi nent, the periad in.which no conpound or conposition is adm nistered
is 21 da QlfegPWgéFﬁBtS%&ndé%odi ment, the period in which no conpound or

conposi ti qpegf adm nhsheheterhBoRB ety Rvidth BefERUaRGHod T TREIMANHS 4 BRELth Of
dosi ng cycl es can be increased or decreased. [0081] In one enbodi nent, the

met hod pr eeheedubiestdianingaepiced BRCAD achigity ndosmmeisinggpdmidistseing b depdseEdoUt €. g. |

about 40-9 ne, ubject:. i) waiting a riod of at |east six days
there ¢ he BUBPELr s ldhe st et Sip’ B uBEE Bydinetpmbiifientt o0
anot her dgsevigéd RMNEN39B meehdd for BEAENAST-aed¥ Ldtier @fbjwa BRCATE
subject. In one enbodinent, steps ii)-iii) are repgated a urality of
times. [ OOBPRtiQcHpRiserimipBHringaiosent dhout oF Brgdeel MEPSPA tebsprbises: i)
adm ni st erj - e - - ne, j s o)
ha 41 g Bap e B B Rph Ty A Grhod A ro i AT T8 acProf Rliithe
adm ni s:) ercfad bamgst &NSeﬁ@Bjecfahmdziﬂg' BRCAQrﬂuﬁlﬁﬁ@IecOgﬂlgiﬁi}r[g)idﬂﬁhistkﬂ'ﬁlggagosébs- 595,
e.g., about 30-50 n2, of SNS-595 to the subject. In one enbodi nent,

st eps ii)-%bpvt)7%@%&&%@%&#&%?%@e\t e WVeRk83] In anot her

enbodi nent e net ' Wl [ ﬂ&‘?}? 3 /2,
about 45 n%’?éﬁ% abOLl'? qéellgﬁgg;ﬂ @?%%%@5%%%/@{%?@a 0 lsg%a%gf/ﬁlrrr%eﬁ%btg%t
72ng/ n2, abbjett ¥dosamf SNS-outiceBer mypekor teo vadsksi(doddgrog/dags bf4, SNBd395, Ini n

each of the foregoi steps,i) and, iji). [0084].ln another enbodi nent,

o ovi ded raptehebodihdh fBgioste i hed srert st odihise bR ke T SUBKEBE: $avi ng
reduced BRBEZ 5a5td ¥ biltYoct CRMOHRY BELAGIRCAL, s BetHos %@éri@@ Qihirfide %

of SNS-595 to the subject once every three weeks. In another enbodi nent,

provi ded Hedast nf BN Sa5%de houbiteronce exdryngwe wotksa Ihrsetber aubrsemertutbicslosingavi ng

a BRCA2 nutation conprising.adm ni st er.i ose of about 60 [ 2 of
AN 505 ghahaPRRTRE b0 Dbk Rk SR 88 BlecARRE b TR B, 1n
provi ded hebgienemnBodimdet, fRARI hétBed tonbrisel admii®asis £&436 oF SBISLI®\ab ahavi ng

BRCA2 mut ation conprising admnistering a dose of about 75 ng/n2 of SNS-595
to the subjubieet e evaydeyr wWipkee weeks. [0085] In certain enbodi nents, the

dosi 10 IO BATDBLRLEC M Ry PR JPEgth RS 005 tuice
administered to a subject once every three weeks wherein the three-week period comprises a
treatment cycle and the treatment cycle is repeated at least one time. In another
embodiment, the method comprises administering a dose of about 40-80 mg/m” of SNS-595
to a subject once every four weeks wherein the four-week period comprises a treatment
cycle and the treatment cycle is repeated at least one time. In another embodiment, the
method comprises administering a dose of about 48 mg/m” of SNS-595 to a subject once
every three weeks wherein the three-week period comprises a treatment cycle and the
treatment cycle is repeated at least one time. In another embodiment, the method comprises
administering a dose of about 60 mg/m” of SN'S-595 to a subject once every four weeks
wherein the four-week period comprises a treatment cycle and the treatment cycle is
repeated at least one time. In another embodiment, the method comprises administering a
dose of about 75 mg/m” of SNS-595 to a subject once every four weeks wherein the four-

week period comprises a treatment cycle and the treatment cycle is repeated at least one

time.
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anot her enbodi nent, the dosing nmethod conprises adm nistering a

once- per-week dose of SNS-595 to a subject. In another enbodi nent, the
dosi ng nmewbadiooosgesi ses admi ni stering a dose of SNS-595PCo/us2610/0p361 once
every two weeks. In another enbodi nent, the dosing nmethod conprises

adm ni st er[0087]a dosdnohe SMBodigtent, shamsthb{ ectposessadeweastygritha desevadaksut 40A

anot her enfodi pent,, osi ng. net hod conprises. adm nisterin dose of
SNS- 565 ¢ Gt abjOééﬁﬁﬁ%ﬁgtoe«r%’%Mw%‘@ﬁ RS TS PRCBiTER BHHRSHORERESS %
dose of ahRUim&RcPle BINE: RfatAlF SR ik fopatall i BALTRRc bPaBles¥ RIr&CtimeNCR
every three weeks wherein the three-week period conprises a treatnent cycle

and the t rasatheeambedivicat, ihe methedc@mprites hdagstonieg 4 flors of ko 30t Weng/m” of
enbodi nment t hod nprises adm ni.stering a.,dose ,of about 40-80 ng/nP
of S oSN35 B Mt BTRE b Es § TR EL b R B a2 PRt SBoer oc
conpri ses @cll@atiendat@yel §cRigrdpbied MEBASTBNS tifkS| B dndtHee p@BbEEhcat, theeast
one time. I'n another enbadi nent, the nethod conprises adm nistering a dose

of about 4®seriy/abpuioi0 BrIGI BESNGSY Qigsinse tvephwbcsiethy opervsek RerdddscanpiEtses n

t he three- ri rd : t t cycle
IS repeat ea\éwegdﬁn F@gk@ggﬁgﬁ%t@ﬁﬁ?ﬁ Cgﬁgt %E%%%ﬁ%a%%ﬁ]?& t:l gs' r%gelt% ﬁ%@g{;orrp)r/i ses
adni ni st erdnflgdémenstie dbscababdut 60 g Bf SNSSNG-@RB ptioweckswidjreiatthoneewesker y

four weeks wherein the four-week period conprises. a treatnent cycle and the
treat ment REPE éomlgﬂ@eéﬁéaqagee%W%%@ the fesatmans cyqle 1Sarﬁ5?a|tﬁéiraq§?ﬁ§b@r%éﬁﬁe,& t he

met hod conpr,j,s@sr -d?linéﬁt?{ﬂerﬂgs is485& ﬁfmgflﬂplbtf SRE& 58 (‘ff_%e%fer wh&k wRSeiGhe

subj ect once every four weeks erein the fourweek period conprises a
t r eat nent aypeolekgrdod hemprneanreatmay cyde iisd the preatneht ayclé saspeatmlant least

time.[0087] In one enbodiment,.th t hgd conpr.i ses,_adm ni sterin dose of
about | 40- e e TP eaRes BReirety (Bt bieaen BRRES SeRTdaI R A B Sk et

one- week PR hE GAING-5SStot dubRat B pGWedeR wiRRGn tR& @k PRAbd e¥EhBsds 2
repeated at |east twice or at 1east three tines. In another enbodi nent, the

met hod corfpratse cadaind Bicdrdaimena cride & ropeagdsioailca8OB0imey. n2 of SNS-595 to a

subj ect tw per we erein, the one- we eriod.c ri.ses a.treatnent
cycle andvrpﬁgs]t r eat W@EEH ec;?éif (aamq gosra %%seaets%ﬂ eétlgfeé%@pl%'\?&)%itrﬁ%%}enf A" anot her
enbodi mentpreddi€ionl 08 &anicsr @Redan&Dodongitidh. SNS- 595 once per week wherein the
one-week period conprises a treatnent cycle and the treatnent cycle is

repeated at | east three t4d38s.ADDIRIONAS AEMTMOW AEMNTS he dose is about 60
ng/ n2 of SNS-595 once per weekK erern € one- Wweek period conprises a

treat nent [89#le and It well plsehe apmeciatpd that SKSr ¥emdabarmaceetienl compesdtiansnes.
I'n anot hercomggfg%-wé Qa% tgeoaﬁplb%daigocghlpie%ném&%m%{)in§&§i %%?ap?e@%tkpcﬁhermek

wherein the
active agents or medical procedures.

[0090] SNS-595 and pharmaceutical compositions thereof can be administered
concurrently with, prior to, or subsequent to, one or more other desired active agents or
medical procedures. The particular combination of therapies (agents or procedures) to
employ in a combination regimen will take into account compatibility of the desired
therapeutics and/or procedures and the desired therapeutic effect to be achieved. It will also
be appreciated that the therapies employed may achieve a desired effect for the same
disorder (for example, SNS-595 may be administered concurrently with another active
agent used to treat the same disorder), or they may achieve different effects (e.g., control of
any adverse effects). Non-limiting examples of such agents and procedures include surgery,
radiotherapy (e.g., gamma-radiation, neutron beam radiotherapy, electron beam
radiotherapy, proton therapy, brachytherapy, and systemic radioisotopes), endocrine
therapy, biologic response modifiers (interferons, interleukins, and tumor necrosis factor
(TNF) to name a few examples), hyperthermia and cryotherapy, agents to attenuate any
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one-week period conprises a treatnment cycle and the treatnent cycle is
repeated at |east three tinmes. In another enbodi nent, the nethod conprises
adm ni st ewDnegreep9giizse of about 40 ng/ n2 of SNS-595 to a ®abjusee10d’6® per
week wherein the one-week period conprises a treatnent cycle and the

treat ment adlyedseeffscts @peatntidmatic hgasd), dndowthdrrpprovEdadsotidrhpautt hodsnaerd
dosages described herein apply to the treatnent or prevention of cancer or
precancer 8™ &ondi ti on. 6.3.3 ADDI TI ONAL ACTI VE AGENTS [0089] It will also

be apprecijgpeq that SN RADRAMEMERFRARUNEH ccf AMRAShAL RRSHECRRB LS $cB8d

SNS-595 can be enpl oyed in conpl enmentary conbi nation therapies wth other
active agestise agentrddicombinatioe adthrSES-59 Hogbide SNSa50®t dimdtedHevratipd ating agants

conpositigns thereof, can be. adm ni.stered concurrent|y wt. ri,or to, or
coboequent g monE P Agr R B TP B A SBRF G bt i RiseBi)
procedur esantitlR@bpAfch (€4l AlethoaiRiteAkirem lahadeieiBRoe $e. £ AIRBLE 49 pupihecedur es)

to enploy in a conbination reginen will take into account conpatibility of
t he desi r etagaaistpad Py EBIEAIAGRSPY BT Eir TluaioyracHd5ddb)i gaecitaheyelyeindiec

effect to | ev 4. - reci - - ni

enpl oyed 3503% E%‘%V‘Ziq%a %ﬁé%lzmrdg uéZrL %eé{&ﬂ? %@Btﬁgéﬁﬁg’ ‘é?%rce)lrbtg%? ‘%‘?@?a@@ﬁﬁ’fs&

SNS- 595 mHy.ghea-aded duick e paditaxen cloctaxd | tyxottrkl) tappidonerasadl iniébidgedtpoisoas t o
treat the sanme disorder), . or they may. achieve different effects (e.qg.,

cont r ol of(e-é’nfplé’%@?@iloér"fl’éé?@) as %WSM%MGHHQ@%MW@@HIB?S WGBAS agent s and

pr ocedur esygkBaiHge %Fﬁ&ﬁﬁiiéin, [RARLRLEGRYsobRre 1 iAHTHRS g?g' nbRidan,neUL I ON

beam r adi ot her apy, ectron’beam r adi ot her apy, proton therapy,

br achyt hertapytecaanchngytstheerm )y an@gaeoplsicapeabipticefedondrlcaney dilneniapyycibi ol ogi ¢
response nodifiers (jnterferons, interleukins, .and tunpr necrosis factor
(TNB) "o rRmshcoTg bR bR Siry g R APy s G & TR o 1 o

attenuat e |gRVANEiBEoRAiE BtsFe.C pgrtinuﬁrﬂoh%’l@&is SuchORtsplatina®idb&iiral, appr oved
chenot her apeuti c anticancer agents. [0091] Exanples of chenot her apeuti c
ant i canceroxaljplativ), cheyimoyhs g espatrgthase), Bewwmds amt haremoagemtlegs (4. godaboxisan, on

ith - inel ude, . 147 | .Ky- i . . 9.,
mech or ot AaRbice Ry SRR raratiER ol bR an SEM e e

ant i met abaintibédic{ @ &, bevhiBEAAY, eXxali@hb), antitvds dstinases (08| Rinttefsn{s, IJIDs
SNS- 314), purine antagoni sts and rim di ne ant agoni sts

5- 1 1 uor our@i-Ithaislomige; Iggahidorpide). KA Cpibins (g Seirospe); g&? wihikitora(de oi ds
cuch oo VRIS O Sa AL S ISl e D4 SERARRUBL AR (=9
i nhi bi t or sSVBGFRaOnlEbitGs (e.g., trastuzumab), proteasome inhibitors (e.g., bortezomib), cyclin-
dependent kinase (cdk) inhibitors (e.g., SNS-032, seliciclib), PARP inhibitors (e.g., BSI-
201), aromatase inhibitors (e.g., anastrozole, exemestane, letrozole)), trabectidin, and
dexamethasone.
[0092] In one embodiment, examples of chemotherapeutic anticancer agents that
may be used as second active agents in combination with SNS-595 include, docetaxel,
vinorelbine, capecitabine, doxorubicin, goserelin, zoledronic acid, paclitaxel, pamidronate,
anastrozole, exemestane, cyclophosphamide, epirubicin, fulvestrant, letrozole, gemcitabine,
leuprolide, filgrastim (G-CSF or granulocyte colony stimulating factor), toremifene,
tamoxifen, anastrozole, dexrazoxane, trastuzumab, pegfilgrastim, epoetin alfa, and
darbepoetin alfa. In certain embodiments, SNS-595, in combination with one or more of
these therapeutic agents, can be used for the treatment of breast cancer.

[0093] In one embodiment, the therapeutic agent is selected from paclitaxel,

cisplatin, carboplatin, gemcitabine, topotecan, altretamine, trabectidin, and
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(e.g., epipodophyllotoxins such as etoposide, teniposide; anthracyclines

such as doxorubi cin, daunorubicin, idarubicin), topoisonerase | inhibitors
(e.g., irwvoabmo@py26t opot ecan, canptothecin), anti-neopl @ETius2@0op3yBDL i CS
(e.g. , bleomycin, mtonycin, aphidicolin; anthracenedi ones such as

m t oxant r aryelophetiphamnsieule astaie cgbodioentsuSNEHE5, iIncoudinateh withnoregamae bbHNns
(e.g., plaﬁinun1conpl xegggycqﬁas ciéglgtin, carboplatin, oxaliplatin),
enzynes (é.ﬁ@ﬂgggﬁéﬁagFHé P?F SFRBREY OLAWTRGICARTE anal ogs (e. g.,

tanoxi fen,jphey|pr ol i dg, ofd dbbA A, KB I&DhE Abdnt iEGRddHREth mifexBErdne,
inhibitors (e.g., geftinib), antibodies (e g., bevacizumab, rituximb),
ant i body dwednisoneveslitaaclygdocetaxal, lgbtrammsbne, dokpiddicim ggscrelith dduptadedend

| enal i dom de), ..HDAC i nhi bitors (e. rinostat)., Bcl-2 inhibitors (e.qg.
obl | rer serfEngibriearTit AbbiFol S Pu sk indethon Fbate alfor &dbSetn: b
suni ti ni b)ageMEGaR belbédior BicStrdanént of bfR&tdIZHa@h) , pr ot easome i nhibitors
(e.g., bortezom b), cyclindependent ki nase (cdkg inhibitors (e.g., SNS-032,
selicicliHPOOTARP i riteins tseidic eatigpneergments gt ran be wedtimsembimaiion vk SNCe. g. |
anast r ozol . X . i di . de Lhas

[ 0092] |n‘%ﬁé§§ﬁ%§§Pﬁ§§P?iﬁ§gﬁﬁ éga%?p%%@2%¥k%@é %ﬁ??bngh |cancer£§§%R S
that may heyusedramrsthemofl active agents in conbination with SNS-595

i ncl ude, docetaxel, vinorel bine, capecitabine, doxorubicin, goserelin,

zol edr oni dV88ld, padpriothek smbofiaity DAL IOANASHY H3%E!S SeWBRRISYRYT agent,
cycl ophosplyg, ﬁlaxﬁi%h{eﬂ%’gérﬂ orBHh&ﬁi&rB@E‘ﬁant a{eg%h{ CEéa%lzl?i’c aAAEhb eﬁif%,includ :

| euprolide, filgrastim CSF or granul ocyte colony stinmulating factor),

t or enm f endyut bmmox lifngted taphstatizoines, bdyxepdzooaschenzodistapmgraiorticosteroids,
pegfilgrastinl.egoetin alfa,bandddanﬁﬁ, etinalfa. Inc tai@ egbodinents,
SNS- 595, i FrCUHBPRNABUHSRE OG5 A, A1 T5FePH e, gPWé‘isaE‘{éﬁ?lP S8Yents, can
be used f QhchdiBiakmBahMBNEOIgehis 8IS BMCRE not IRARR to! ProeRIBriREDAM s@nt . the
t herapeutic agent is selected frompaclitaxel, cispiatin, carboplatin,
genci t abi remethoponzapude. Rammdesaofibugrophcapecaitigimetic agety wicwdhdupheemade. | n
certain enhodi nent =595, LN nbi nation wth qne ar, nore, of these
cgents. oot Gondon ol ity Bt 50 Ml ad Rl TR by o RE
enbodi mentlimitdieto SRENBFhrAIERIMPISs SLERGER it @midhétaxaRhisanaudd) bediit aene,
paclitaxel, docetaxel, estranustine, doxorubicin,d%oserelin, | euprol i de,
and degar dimifed tppdexemetiapprentiampinof seraieinsgeeptor{ Sdd kb resartrornigeerisone or
nore of t . . ost cer.
10005] Sorimest fichs {2 ubise el b, b B e el D o wi ¢
SNS- 595 igrmisuden (byt, Katel “hatasdtion, bedhnkaronqaghdifan ) palohsgptah (ag., Aloxi®)

enci t abi ne, and conhi nati ons of : . ,
g ramosetron, trgiﬁsetron (e.g., I\?avoban®), batanopride, dazopride, renzapride. Examples of

cannabinoid antiemetic agents include, but are not limited to, dronabinol. Examples of NK1
receptor antagonists include, but are not limited to, aprepitant (e.g., Ernend®).

[0097] Other supportive care agents include chemoprotectant agents such as
amifostine (e.g., Ethyol®), dexrazoxane (e.g., Zinecard™), leucovorin (folinic acid), and
mesna (e.g., Mesnex®™); thrombopoeitic growth factors such as interleukin-11 (IL-11,
oprelvekin, e.g., Neumega®); bisphosphonates such as pamidronate disodium (e.g.,
Aredia®), ctidronate disodium (e.g., Didronel®) and zoledronic acid (e.g., Zorneta®); and
TNF antagonists, such as infliximab (e.g., Remicade®).

[0098] In certain embodiments, administration of SNS-595 is performed in
combination with one or more supportive care treatment(s) to mitigate or prevent tumor
lysis syndrome or its component symptoms. Treatments suitable for preventing or
mitigating TLS (or any of the symptoms thereof, including hyperkalemia,

hyperphosphatemia, hyperuricemia, hypocalcemia, and acute renal failure), include, for

-19-



any two or nore thereof. [0096] In other enbodi nents, the additional active
agent is a supportive care agent, such as an antienetic agent or a

chenopr otwotanoegrent . Specific antiemetic agents incl ueger/usea10aesy3not
limted to, phenothiazines, butyr oghenones benzodi azapl nes,

corticost axain@ke alﬂ;cqnmimh(elg aptleygon )stabumamﬂédg nBlitdk®), aamrblsd‘diﬂm pelystytane

ant agoni st s | es of hi.azj ne .anti enetic ents incl] ude ut are
ot i ¢ SHIPEHE B bohrorplrags heUaRhTENS Mt ROBEHO R AR B oot

but yr ophengpgs A0t iR Scagdenitwitd Ookl4ds, but are not linmited to,

hal operi dol . Exanpl es of benzodi azapine antiemetic agents include, but are
not limted to, |orgzgpanofiEix i ﬁtﬁvﬁ agent s
include, but are not [im ] EXAITE X 0 Ot oni n
receptor (5-HT3 receptor) agoni st anti emstl c agents include, but are not
limted tdp0eyl aset rlarenaEs ghdbdinfeantsy the ethedrptofidel] hegiimenms@ises adrumigering

Kytril(r)), .l etron, ondansetron ran(r)), palonos tron .g.,
Al oxi (r)) 5%%@59? B‘F?mlﬁ?%lc EOPBRSIE é SgngNﬁ%Efﬁﬂl ipyepmbIngLon Nahqng or iord

dazopri de,h&REaR! dfifts, E%%H}h%§m9fnaﬁ§1{‘%ﬁ'r5kﬁhﬁ’o@ﬁﬂkﬂaﬁ§r%¥ Lffg@9ent s i ncl ude,
but are not limted to, dronabinol. Exanples of recep%or ant agoni st s

i ncl ude, HO01MMe notTHei adntlmdtr@tm,n d@éﬁaﬁ?hmd the agdl,tlmEair@n‘rd‘(er?)g)ents t @Q@EctCx her

t d h t ant t h i ti
GO e RN st St b S R
aci d), andrm&nablﬁ@ (ﬁ‘a,pammeﬁ)fﬁlﬁt}tbf aarhfn@gmg@@@mblo@e& f&\/&tﬂmﬁ@%qeﬁvéagéht as
interleukin-1 1 (IL-1 1, oprelvekin, , Neumeg iaémm‘é@ bi sphosphonat es

¢

such as pamllcﬂe@ﬁat en @ﬁ@é@?%e(l‘eltsglf (e. Ar, jcther Jtycan red gradlydvithaut e. g.

Di dronel (r 0 n nt agoni st s,
such as i nc%% ?951@ }f&q 8ght(l§relﬁ§ lth%dj(l (? (%treamﬁglg@gﬁ%q ge)d%:eet%t t]r_&i yodi nent s,

adm ni st r @dcomntthd&NSUES D fla8mpestfdiongst Juoh omrerbumzblagmtwaﬁehmom t0@tho3ObHE
supportive care treatnent(s) to nitigate or prevent tupo éSI s._syndronme or

its conporféfinagsit Bribe arfy deg ﬁéntPshygleiaﬁéblP@kf@ferﬁ'?fév@%t |eﬁg POxtheicyattring
TLS (or an%)h?;mwée éém% te}%er eof, including hyperkal em a,

hyper phosphat em a yperuricem a, hypocal cema, and acute renal failure),
i ncl ude, fl[60EXNPI e,In@hnb embodmmlnt (tlee geondZydtiopragent g Jdminasiverd incasamo(ey @r

Elitek d | f t ~0., K | at )
Ceukaphet S8 E ARy o PRGN oGS G abpneint o FEB sPouh i oyt 1 Q0D pie 11 st
Cr eat ment pish B SNS-159Bou G0 pQOVRRNETELON KHERAPY YT GTHER ACT) MEAGENTS

[0099] In certain enmbodinents, the nethod provided herein conprises
admi ni st erd0fgng.

[00102] In another embodiment, provided herein are methods of treating, preventing
and/or managing cancer in a subject having a BRCA2 mutation, which comprise
administering SNS-595 in conjunction with (e.g., before, during, or after) conventional
therapy including, but not limited to, surgery, immunotherapy, biological therapy, radiation
therapy or other non-drug based therapy presently used to treat, prevent or manage cancer.
[00103] In one embodiment, SNS-595 can be administered in an amount of about 10-
100 mg/m?, about 20-90 mg/m”, about 30-80 mg/m?, about 40-80 mg/m?, about 40-90
mg/m’, about 30-90 mg/m’, or about 30-50 mg/m® alone or in combination with a second
active agent disclosed herein, prior to, during, or after the use of conventional therapy.
[00104] In one embodiment, the second agent is selected from the group consisting of
carboplatin, cisplatin, gemcitabine, and combinations any two or more thereof.

[00105] In one embodiment, the combination therapy comprises administering SNS-

595 and carboplatin. In one embodiment, the combination therapy comprises administering
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SNS- 595 or pharmaceutical conpositions provided herein in conbination with
one or nore other active agents, and/or in conbination with radiation

t her apy owo=uorogeeizs [ 00100] The adm ni stration of SNS-596Tarsdomwioes737

addi tional active agents to a subject can occur sinmultaneously or

sequent i alINS4595 hinkcisgatin.om ahicfeheodmient,ab¢ esmbiha@anthoiapy camposes The

suitability of. a .particular route aof adm nistration enployed for a

parti cul ar%%?lis‘ﬂ?ggééﬁﬁf% qnd g5aEAIEN the active agent itself (e.g., _
whet her i tjogfos|be adiioRb SkBb&ithcAl Ahd MeitbiPHelidd GRIMRRShOSdRMi@atibPoeNt eri ng
the bl ood strean) and the di sease being_treated. Recomended routes of

admi ni st r INDA9F oy conutghatnheith alwt § engigé i sboat 20kmeim cisplatinokorekamplgi nar y

skill in the art.. Se . 0. . . Physici ans .| .Desk Reference 63 ed.,; 2009)
(her ei nat (B¢ cAshooras inedicds YRR B el ¥ foesT o R s STt e he
second actdvesy R@eNvedls. THIMBDUBRLEH indMidea ematistayion bf Sidplatih anegssslof abold
once or twice daily ., in an anmount of from about 1 to about 1,000 ng, from

about 5 t VBIKMBOT onge CYarn Mveslsut Angheremaadimers 750 lvdes gaminigratiop @it 50 t o
about 200 ny...10 i2 i er.ej t hods of
Creating. utliifaele o0rBPLIEE I ATORTRES ordl GRS ARHEIT: BBolRiRs

mut ati on, adhiigibtreaimticiplatidis ol Sd@t ofgbdaNSe DYBm! daityofoir upes 5 daysM ThHe (e. g. ,
before, during, or after) conventional .therapy .ipncluding, but not limted
to, surgerddMIEFEIHGHSISRFIN cBR Fagﬁide% IRtFRYEBQHp, in @PaWFTBYFnPH%P‘é%‘beJPS ot her

non-drug haseshd HeuBPtalioss %{,ilésc'tlégg #E6hd egnﬁcfa“r‘[ﬂént, Rk QURTHistRitioNRRREFlaRARC ET -

[ 00103] I n one enbodi nent, can be adm nistered 1n an anount of
about 10- dho®evay Bto 4atmilss, v3Gledbe adphumistratibioof SISB-580 oegureBncetromteck Gor80

ng/ n2, about 40-90 ng/ n2, about 30-9 /2, or about 30-50 nmg/nR, al one or
"0 Conbi nabieg e o SPe ke v daene capetmsBbdannaiR iyt
during, orisafilyefor 5hRyYShiRthCANBRILARRLT $KS588 Y cclrd 8AQ4er WO RS three

embodi ment, the second agent is selected fromthe group consisting of

car bopl at iwgeks pspicstavary thesoiackbi Ineoneambod omdit.rthe pdminisaiation abcisplatiise

h f. nbodi . h mbj ' h '
adm i st erig. ek Puob ekl 08 ERE S AR NS AR R RSB Rat i on

therapy cahreivaRks atificBicsérgthgHNSKH95 and cisplatin. In one enbodi nment,
t he conbination therapy conprises adm nistering SNS-595 and gentitabi ne.

[00106] | 0BHYI enb_odﬁ%ﬁﬁmb?ﬁ@eﬁéﬁhﬁd%thp%ﬁfpé@gd insudgdle adnaingriafion et r at i on
o S\ SOSNEHOTPLIA AN RS o LBy SR RATE 5 L1
of about 5SBample/Onaghbdlimootencludes administration of carboplatin at a dose of about 300 or
about 360 mg/m” once every 3 weeks. One embodiment includes administration of
carboplatin at a dose of about 300 or 360 mg/m” once every 4 weeks. The administration of
carboplatin can be made by intravenous infusion, intravenous push, bolus injection or
subcutaneous injection. In one embodiment, the administration of carboplatin is once every
3 weeks, while the administration of SNS-595 occurs once per week for three weeks or once
every three weeks. In one embodiment, the administration of carboplatin is once a week for
3 weeks, while the administration of SNS-595 occurs once per week for three weeks or once
every three weeks.
[00108] In one embodiment, the methods provided include the administration of
SNS-595 in combination with about 100 mg/m? to about 1500 mg/m? gemcitabine. For
example, one embodiment includes administration of gemcitabine at a dose of about 1000
or 1250 mg/m? once every week for at least 4 weeks. The administration of gemcitabine

can be made by intravenous infusion, intravenous push, bolus injection or subcutancous

injection. In one embodiment, the administration of gemcitabine is once a week for up to 4
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every 3 to 4 weeks. One enbodi ment includes adm nistration of cisplatin at
a dose of about 50 or 70 ng/nR once every 3 weeks. Anot her enbodi nent

i ncl udes wormrv®v2at i on of cisplatin at a dose of about PZF/USR0100573T/ NP
once every 3 weeks. In another enbodi ment, administration of cisplatinis
at a dose wdckabohite tRO admgimRratian by SN8r5%mctars Snckayes . webhdoatirerwesks at orme  of

cisplatin can be made by intravenous |nfusion, .intravenous push, bolu
i Bt on SERBET RO REEITBHT (e g R bR hEHTC AR S RHERA PRt | on

of ci spl atfpp? ikl Gl VIR MndntsRato\TTEdNSS-59M bl &ird HigocRPIVREIS I Ak OR O,
SNS- 595 occurs once per week for three weeks or once every three weeks. In
one enbodilA@HYI] t he ladritain smbatingemtsothesicepidaciine hgend & doyadnpnisBrefaysh whi | e

t he adm ni ion of. SNS-59 cCoUrs once r ek for,.thre . Or once
bver ot hr cigaag 8P adthinglire TR g g S Mirse R by SNE S T
once a weeknfi@ktetedWRekdIlowbd b adhimiARbA wsthrthé h&an@ﬁctﬁmg&%viquo $o@RCe

per week for three weeks or once every three weeks. [00107] In one

enbodi nentdelayhdn gtheheabodimsisdidd spepnd ggdve sasntid gimingstergd ifes folovgpas95 i n
conbi nat i j ; 0 t r i 1.

exanpl e, gaﬁg%fél%ﬁ%t%:?lﬁgrlst@ ?\%?ﬁvgﬁs} %d@noth (raéjéﬁlé}giﬁng%ﬁ%%@fi B@%{tgwéﬁndeé%:}plg 2éose of
about 300 mursabout 360 ng/ n2 once every 3 weeks. One enbodi nent i ncl udes
adm ni stration of carboplatin at a d%ge of about ggo or 360. ngy/ once
every 4 welRbl0The darmnaihst saRqdmewt the anasnsl BOY HOE AFTCHCHRMIECHY) i nt r avenous
| nf uSi ON, JqRifi AL HSa BHRE: sbRlelBavifl] SBRICOD ARG WoaNEuBut U660 iy’ | 1

one enbodi nent, admnistration of carboplatin is once every eks,
whi | e t he NS5 %% arat b)adnohistSNEe Eothe sulyects: therapeutieal lyweledctifvormphmted aneeks or
once every three weeks. In one enbodi nent, the adm nistration of
car bopl at i HPPYUEHERC 48Mek for 3 weeks, while the adnministration of SNS-595
occurs onqgoPAl| WeekrHQuphdHits cHB ekt N adPMBRIBMUBIN  ofdMES MEGI T opdH0108] I n
one enbodi nent, the nmethods provided include the adm nistration of SNS-595
i n combi natosing regitien d@rdhat subgangy/ R exangoiifas o uppeire gareeewbiate. For
exanpl e, aqne..enhodiment j.pcl udes. adm ni st ratd on of ncitabine at. a dose of
about 100057 BEG-RE sl B EDLRTHED PEMACRR e TR E Rk et
adm ni st r groghy1akicgeNetHeaddrd @o-@athitiste¥d ety cdrifduay @R Bt pdsifidtSprofided

P
i ntravenous push, bolus injection or subcutaneous injection. In one

enbodi mentherqinahalg it peersre apmunistggedefterdbe admingstigtiee ohSNEERST dMustigtive
aneeks, th&pfeg%fwoﬂi&téa% e{ggﬁts%eiﬁﬁ&%é?%doge%%@%g aRouff? k for three

weeks or once‘ever hree wee I'n one e m ni strati on of
gencti t abi mysieidn DeskaRafeekcd Gonke axemiptary wdyipoe datveagadiyiand dik¢ladeidam UoS.

SNS- 595 occur nc er week for three weeks.
AInghSéat?on gub%cation No. 5006-0035237,\‘&?6 entirety of which incorporated herein by
reference.
6.5 PHARMACEUTICAL COMPOSITIONS AND DOSAGE
FORMS
[00112] The methods provided herein use pharmaceutical compositions containing

SNS-595 and pharmaceutically acceptable carriers, such as diluents or adjuvants, or in
combination with other active ingredient, such as another anti-cancer agent. In clinical
practice, SNS-595 may be administered by any conventional route, including but not limited
to orally, parenterally, rectally or by inhalation (e.g., in the form of acrosols). Parenteral
dosage forms can be administered to subjects by various routes including, but not limited to,
subcutaneous, intravenous (including bolus injection), intramuscular, and intraarterial.
Because their administration typically bypasses subject’s natural defenses against
contaminants, parenteral dosage forms are sterile or capable of being sterilized prior to

administration to a subject. Examples of parenteral dosage forms include, but are not
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[00109] In certain enbodi nents, the second active agent is co-adm nistered
W th SNS-595 or administered with 1-50 hours delay. In certain enbodi nents,
SNS- 595 iwoadmawRbered first foll owed by adm ni strati orChtskomhes7second

active agent with 1-50 hours delay. In other enbodi nents, the second active
agent i s ddnita tof ed@obns ircasly fmdlnjetoﬁmd dbypmdnttniresakiyacb bodissflv&@aNS-si9nded m 1- 50

hours del a I n some nbodl e delay is 24 .hours 0110 not her
obodi mn i PR Rl ot Hiek 5 R sRens G i for VEHORGG o
cancer subjsgfliohavhRge @m@%ﬁ%nﬂlstl\@-'j MNisadHRSSeRY haul HReddP o/ n of

SNS-595 and b) admnistering to the subj ect a thefapeutically effective
amount of [80EWddpor t i The rharmacsyesnd copesitiars fahparenipis admmestr@amecemg@wt is

d d h iate d h
st ance. SRRROBAT ST RebGhok 8o BREC Syl BRI SRLATGHE) pioPBh i ng

nausea havrditdrhiedosidc Rafs MG WROHTM. to \dsk 8kiSledeh Sidah. aemMpesaficude, but
adm ni stered prophyl actically, others are co-adm nistered with a conpound

or corposi®¢ Bt |ERigA tae Vet oF Hjgtiond) SR iadncays Welislca sechznbytingt Bmited it er
the adm nigl ‘it%ﬁ 'C‘B[brfhfe N&loﬁlgﬁm%ek’ls E@E&?&n‘ 1’5% gﬂiegﬁgﬁﬁ)&%&%ﬁ' S’o@e re
0 oun S

agents their ses an 05|hg regi nens are t ysi Cl ans
Ref er ence.Clotige Byeaph,anyd [suapdrRingal Linfgaoi;svasemiicibtd vdeded snchla§.but not

Appllcatlon Publication . 2006- 002543 the enti ty of whi ch
i ncor por at'BRitHEPeFAY! Y@Eth@N?@Pé’ﬁ@édené Rﬂ/ﬁ@ﬁ@‘ﬂp ¢ BhivPoRN NN YSRES

DOSAGE  FORMR; l QQ1dieds, Eﬂtend’tnﬁ‘hﬁf%ﬁ%o ﬁi&%leﬁ&%d‘%ﬂ‘%}f 'élnﬁléaﬁf‘ d% SR Withalc

conposi tions contal ning SNS phar maceuti cal acceptable carriers,
such as dldr@ntsecloats ;wdput\mlnwybem oil, mimeordb bihascbame w’l aﬂrd e hide; @loyliolente,
i ngredi ent., sucg not h cancer agent. In clinical practice,
SNS- 595 neSPIERYA RIS aéei é‘P lQ?R?O%Snventl onal route, including but not

limted tqoorsy! y pﬁfe@é‘{;l@irﬁ‘ﬂabéﬁﬁcél%h@okﬁﬁoﬁi caValdoVomtat h@Ovd®s (J'hparh&llﬁthe
form of aerosols). Parenteral dosage fornms can be admi ni Stered to subjects

by vari ousvetoung, e@twm@lngmnmgmf}bu@, drm@rsungnwnda@tablbmng @bous. ablevlizationgen By enous

(1 ncl udi ng,_bol s L n ect i nt ram scul ar, ~and terJ e
their adm%railflrl R yp| c%ﬁ If?/r ebyp ssu S 1251(1:1 o8N qﬁ{z’i rﬁdlgg?n %YBD ﬁezfglggnst

cont am narges, R@@hgﬂ@h%rlaﬂarﬂam@alf&fé%e@Q@stf‘eﬁeMdcﬁ Rﬁbhﬁlﬁ]@g’:}tﬂagtoﬁszb@(lw)
sterilized prior to admnistration to a subject. Exanples of parenteral

dosage f or(hereingErideemipgfon aﬂ’éwrm@qeiuﬁwle?dleﬂ@a”b olswicenglspdaayerrend infieect i on,
dry produchs, HegdyictBiil Eh%%&ltlcgfjco%poﬁﬂﬁ)ﬂg(}}ﬂ?c% dafl be dissolved at the time of use

in sterile water or any other injectable sterile medium.

[00115] Pharmaceutical compositions can be used in the preparation of individual,
single unit dosage forms. Pharmaceutical compositions and dosage forms comprise
compound and one or more excipients.

[00116] Pharmaceutical compositions and dosage forms can also comprise one or
more additional active ingredients. Examples of optional second, or additional, active
ingredients are disclosed herein.

[00117] In certain embodiments, the pharmaceutical composition provided herein is a
single unit dosage form. Pharmaceutical compositions and single unit dosage forms
provided herein comprise a prophylactically or therapeutically effective amount of
compound or composition, and typically one or more pharmaceutically acceptable carriers
or excipients. The term “carrier” refers to a diluent, adjuvant (e.g., Freund’s adjuvant
(complete and incomplete)), excipient, or vehicle with which the therapeutic is
administered. Examples of suitable pharmaceutical carriers are described in Remington’s

Pharmaceutical Sciences.
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a pharmaceutically acceptable vehicle for injection, suspensions ready for
injection, and enul sions. In one enbodi nent, SNS-595 is adm nistered by an
IV injectworo10f®@243] The pharnaceuti cal conpositions fecTaseeEnoesal

adm ni strati on can be enul sions or honbgeneous sol utions. Suitable vehicles
t hat can HO0LKd t o Typoeal gdiearpacanicelr @mpbesiageardddassgafoempediplistome aro t hose

i ect 1 on TRBCEaisatn SR cruBetier: wE T o hort el gl macy.
Chl ori de | ji8ehilBind 088 esSof S01ENE Qi QRS tdrbh, @8 do9&) ladR¥t fiRAReand

Sodi um Chloride Injection, and Lactated Ringer's Injection; water-mscible
vehi cl es sdetdtinamaltiiie, Aowr, Chatktsdicatgs], sedibyl stedrgorgly cerglangrmstegtagmalgl ycol |

o0 Dol YDt SRS Rk P TSSO SR ST, b PR

peanut oi lwhe@ybepditifilhs ex@ipi@i & sudtable fo€isadHoRtibn a6l a phgmldck@icakt hyl
ol eate, isopropyl nyristate, and benzyl benzoate. [00114] These

phar naceutGoEROSIEERPHPaRe FyMcdaicrdssl Lvatchy of faeorpuelt knowminghe ait énplyding,

wetting, 'b%?h&’ﬂhﬁfteg{élm &1@%3,' ih X G tnd 'd8§’age ?+1%9wi1?99 cﬁ}lﬁ?s'téréﬂo”aqs&?e%{‘ﬁr?d
Sterilization can be carried out 1n Severa ways, for exanple using a 0.2
m cron filth€specldit dcade algralicny inlilic Beapt figm. S, phRanadegti e compdliwsmmceut i cal
Sci ences, 21st ed., Matcﬁk P?Aish&'@ng, Easton, PA (2005) (hereinafter

" Reni ngt or’MEC PHAAPHER (fTMe H] desEsde fRbalsg confyia ynipglAmewiss Hfeviitiehai ed in the

f or m of st@ﬂdlgi?ﬁ%géeqmpgplgmgﬁgﬁﬁé:Qéengsorrposi tions which can be dissolved at
f use i ’ '

the time o S Sterile water ©or any other injectable sterile nmedium

[ 00115] PHaOHeXdeut i dadmpomdstiat inoressctin shlebiigedf one drimgorp o€ frragtivon of

i ndi vidual., single.unit dosage forns.. Pharnmaceutical co itiops an
dosage. T or HE LB CsEb B 4RA CoREBroHH SR A Fratia! dqssess ey For
Phar maceutdxgab|C yRe iRl i oPRgRah B 1RdG8 @30 tHABRILIIFS 0PRGVer Nore
addi tional active ingredients. Exanples of optional second, or additional,

active i ngngdilientss Se¢.@.gii |45l Baterf Mo rdel 34, 1270t erjirchnolcehichininesrhodiatent s,
t he phar mzhceut' calf corg)osi tion provided herein is a single unit dosage

form Pharvaceaticar” onposi tions and single unit dosage forns provided

herein compoizg a proRMH afi pahlayeudicalt Joaipapieioh o€ dbdaye &drire@ty ¥igo Beount  of
conpound or_conposition, and tgpi cally one or nore pharmaceutically
accept abl exdustadite impigye deléyepy ehere orrperepetiys mekediongsy Simdpdy.dhe polariyiafgent |

o vt oy FSD BRI BTDLSA 6. AALERAI ' pi et o
Compounds such as stearates can also be added to pharmaceutical compositions or dosage
forms to advantageously alter the hydrophilicity or lipophilicity of one or more active
ingredients so as to improve delivery. In this regard, stearates can serve as a lipid vehicle
for the formulation, as an emulsifying agent or surfactant, and as a delivery-enhancing or
penetration-enhancing agent. Different salts, hydrates or solvates of the active ingredients
can be used to further adjust the properties of the resulting pharmaceutical composition.
[00121] Further provided herein are pharmaceutical compositions and dosage forms
that comprise one or more compounds that reduce the rate by which an active ingredient
will decompose. Such compounds, which are referred to herein as “stabilizers,” include, but
are not limited to, antioxidants such as ascorbic acid, pH buffers, or salt buffers.

[00122] The pharmaceutical compositions and single unit dosage forms can take the
form of solutions, suspensions, emulsion, powders and the like. Such compositions and
dosage forms will contain a prophylactically or therapeutically effective amount of a

prophylactic or therapeutic agent, in certain embodiments, in purified form, together with a

suitable amount of carrier so as to provide the form for proper administration to the subject.
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adm ni stered. Exanples of suitable pharmaceutical carriers are described in
Rem ngton 's Pharmaceutical Sciences.[00118] Typical pharnaceuti cal

conposi t w0 BEMITEesage forns conpri se one or nore exci PCEMISS0108e578abl e
excipients are well-known to those skilled in the art of pharmacy, and non
limting éﬂ&wrfpfrﬁLﬂati)cﬁn thtdadmlitethemﬂpbéartminisnaﬁmdelnsimremb,odghmcthe, | act ose,

sucr ose, | atin ri.ce, flou ch |I|ca el iu arat e,
ol veorol oAty cOmp&iis g IR it Grisora fiaa s MR Rt Gy
propyl ene, ;delixis@htion8 la@umafiod 30RL: s L?dt}éi:tt he like. Wether a particular
excipient is suitable for i ncor1p ion into a pharnmaceutical conposition

or dosage [P0 depen‘lslsh@i’maaelv@a osftiohaeeded hestih ikfoommlatad tothe ar t

i ncl uding, but . . d .t n_whi e f

i i ot ereitilPs el Gl R Patdh FRobBRs G BTG ¢ P tiofos age
form The ipfladdBaeatt neelim@edRY phich@fal @sut&d MG, 8thdNihan HasAGLht AidBstivd tract),
desired, can al'so contain ninor anmounts of wetting or emulsifying agents,

or pH buf feg.i ME2EEHS, sntrnguwgqub@bﬁ%@ﬂmd@tr@maﬁcuiaﬁcmbag@rb meragasalbi | ity of
one or nor Fa r{nQFt Gl Vifans ,gﬁ’&as.tuﬂ{ ?%1'% %‘f&ﬂ RSl &IVl ?Hmﬁkéaq oR€ In

|ncorporate e parent e osage = exanpl e cyc odextrin
and its de;pecdﬁb em@sdiaant, g mmsttimniimfrmamﬁedlhac&ﬁhmblethyroofmea@bcmres

i ngredi ents. ng U S .Patent No. 5,134,127, the entirety of which is
i ncor por at¥d m%uw1 FRMBesiirieadapisd forypirayraops spcutanspus, infraatisFwal,

conposi ti QHtrQ{aSQQE ch Qﬂﬂﬁlﬂ}ﬁyatl%h & hﬁﬁa ik qﬁ cEﬁ’alh @fb@&ﬁléﬁ% h very of one

or nore active ingredients. Simlarl ﬁé olarity of a solvént carrier,
its ionic parengthcal oompomtiai mfomaﬂatbélqucmsitaw Wwith ronpino peocdébrey fory .

Conpounds such as stearates c al s be added to armac uti cal
compos 11 HESBHELS AR MR R RO T o ohrs AP ELReTnETHUUF BSP f i (y or

l'i pophi |'i GlokpoSitioRNer ‘Pf{tra%ﬁ(ﬁls%@.ﬁhﬂ&ﬁrdtﬁ)ﬁra%jécﬁﬁﬁo%s§1‘Pst@ﬁletlﬁbthﬁB hQYRuS BLAfery.
In this regard, stearates can serve as a |ipid vehicle for the formnulation,

as an errul\é’hwunngesaajﬁntﬁle @hargwwwtahmmpoaﬁl@nasayaalmmpkwéﬁ y-seluvhdizbigragentrand

penetrati on han(%hertllg agent . nDCf11;16e¥ ent sgilnt th %/t les, QL sol vates of the
active |ngr nHe USE 0 FUF PR BT 3§ e prJSE) Tties of the

resul ting [phmmceutE@a{pl@wfmagagtelf@@ns 1helaaa1>ht ermbhBmited @vilided dwig n are
phar maceutl cal n§05| tions and dosage forns_that corTrl se one or npre
conpounds fermag Smféh der paienterat edmppisiaie oansukiack e d istegl eemhéﬁ(e v grystalline

decomose, SHERFATEAINT Sy, ML SN-REBOLGLAE L0 B0 Bl 5

buffers, quraadral ddufifietstion ©ALARjecThen praiptaysolid Gam is @ﬂ]&gﬁmlﬁned ssliand

single uni [E]()leOS? age f”lgllren]g’)ﬁlalgn?all’]ceht?cka cgrtllposmon shape, and type of dosage forms provided
herein will typically vary depending on their use. For example, a dosage form used in the
initial treatment of disease may contain larger amounts of one or more of the active
ingredients it comprises than a dosage form used in the maintenance treatment of the same
infection. Similarly, a parenteral dosage form may contain smaller amounts of one or more
of the active ingredients it comprises than an oral dosage form used to treat the same discase
or disorder. These and other ways in which specific dosage forms encompassed herein will
vary from one another will be readily apparent to those skilled in the art. See, e.g.,
Remington’s Pharmaceutical Sciences.
[00126] Generally, the ingredients of pharmaceutical compositions provided herein
are supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed container such as an

ampoule or sachette indicating the quantity of active agent. Where the pharmaceutical

composition is to be administered by infusion, it can be dispensed with an infusion bottle
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formof solutions, suspensions, emulsion, powders and the |like. Such
conpositions and dosage fornms will contain a prophylactically or

t her apeutwoabiwnovefzbect i ve anmount of a prophylactic or tirerapseuvioes7agent, in
certain enbodinents, in purified form together with a suitable anount of
carrier scoasirting peolkeiptermdveuficu praflo wvapm @p szlinad Winirs thegthaonadeotitahe

subj ect. The fornul ati pn shQ%gd suit. the node of. adm ni stration. In one
embodi mentcOnPRSIBR  HEUBRIST LY BRI GO o sfRLF Halhia HOSIOTaN ar e
sterile andnipl psdlidNoahdtARMbRYIRAEY BE ftddidk @ AdMHIRAHSE. BEdRS

subj ect . [00125] A pharnmaceutical conposition provided herein is formul ated
to be conpambodirecnti ddsage wrmpprevetted hersun eoraprisschuifrient SANS-295. tomeaml es of

routes of adm.njistration i but. are not |i.m asenteral routes
(e o bRkt B T Sihpdh il ot A DR mE R G o A8

i ntrader malecks piREH L AN SIS ontahldaidssbralk dividdied Rbd BfoughBhttBaasaloptionally
transdermal, topical, transnmucosal, intra-tunoral, and intra-synovi al

admi ni st r dekeanvith fpod. speci fi ¢ embodi ment, the conposition is formulated in
accordanc 1 r outy : i e apt ed
For i ntradtoldl " cuphlf b SEB0 RS SIRNIABRAILLGRE RTRASH L AMef

adm ni st r afohphist @ phivencdedingconlphisigrING -89 £ nbhadi taninshodam ghs teeembdyc al
conposition is fornmulated in accordance with routinge roceﬂéres for

subcut anedQBtAEEIWERIA P0pRAYCHCHRIMER Bty In Hn%%b%ﬁ%% fimary

phar maceuldoflind? WPOTLANSIHS alcfthf BMENAYSrAHL RoShdRl koMaRESsSRloPhgRNS 11
sterile isotonic aqueous buffer. Vhere necessary, the pharnaceutic

conposi t i dnildegd absd, invbldingeareomgherbictal foiknaisnich audh as broc@dquankstiiehi c

ch as Ii caine to ease in at the site of. the injection.. 124
Examphos dPTgEed Baudo THERE sBPhfERhy e R R et P P 1PHFe Mdatage
fornms sui talRisé QtlcRAEIB GhRonBERINGI SNI-395 Qthck@Qn EheSUbir @fdss vADE witieh hh €

solids (e.g., crystalline or anorphous solids) that can be reconstituted to
provi de | iapaiier domayen foskhincdsneuciabFertiesrexgaptary eharmageitical daspge foomst o a

subj ect. An_.exenpl a olj.d Xy o ophilized saolid. [00125].The
oy ot et TS MR Ao 1 ATk Booe) BRBOAEEN R & ol dHSE B 108 her e n

wi Il typi catitety VBY dhed@itdthag, a8 dbdagt fordBeroidEd xtainRbprise sauage0dorm used
inthe initial treatnment of disease na%,contain.larger anounts of one or
more of t H&08cHHUS 13k ddhi0frr 4 -3 me OBNSsEY - thastirular dosaegdompyripvidedherain he
mei Nt enancg, b L3LERRN0Ofs, e a8 Bheg) krso Bhmd b!%5, 58 RRTBA!BHadosage
formmay contain smal'er’anbunt's’ of "one’or’ ndre of the’active i'ngredi énts
it conpri s¥® dri386 ngofdNg-58Hsage formused to treat the sane di sease or

di sorder. se and ot her, ways in which specifjc dosage forns enconpassed
herein wi |lwfﬂﬁy £ r dhisoidomnBa e the ﬁoregs@&%&dieﬁye%@g%ﬁ%& FEOMRERENE ki | | ed

in the art

exalﬁﬁfes afe Merely illustrative, and are not to be taken as limitations upon the scope of the
subject matter. Various changes and modifications to the disclosed embodiments will be
apparent to those skilled in the art. Such changes and modifications, including without
limitation those relating to the methods of use provided herein, may be made without
departing from the spirit and scope thercof. Patents, patent publications, and other

publications referenced herein are incorporated by reference.

7. EXAMPLES
[00129] Certain embodiments of the claimed subject matter are illustrated by the
following non-limiting examples.
[00130] The following cells lines were used in the examples described herein. All
cell lines were cultured in Dulbecco’s modified Eagle’s medium, with the addition of 9%
fetal calf serum and penicillin-streptomycin (90 U/mL) (DMEM), at 37 °C and 5% CO;

atmosphere.
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Rem ngton 's Pharmaceutical Sciences. [00126] Generally, the ingredients of
phar maceuti cal conpositions provided herein are supplied either separately
or m xed wogetomps2z6n unit dosage form for exanple, as &cCurs20popiTsti zed
powder or water free concentrate in a hernetically seal ed contai ner such as
an anpoul g00t313achette SHH cdl linvgeatris aqspamﬂahebqusbffdeai@ed wertaigent the\Aper gent he

phar maceut i iti isto b m ni stere can be
o ameod AR A TR et Srb B s G T SloBe ot ! Tadubese b4 age
water or sgrbhigst WEhe TRemphabIRGaH HeHyCRIP S fah&h 'ci§pl?cqﬁbﬁ‘b§&folhe7d by

injection, an anmpoule of sterile water for injection or saline can
provi ded sotrmhé,tantihlee $ mppreeh efhvon fethatyesults e dxpedsom afe I@@irﬁmcptslnalaHPBEﬂ I n

et acfl RS PHRS a oPo el B R sBRRy AT L0ia% HhY Gt bl 0- 100°

ng/ n2 per Blay 1998, 209(4) 68694 i MENd@Sicatied a8l R 108GRroagklBIR HesRvart thagpdi vi ded
doses throughout the day, optionally taken with food. [00127] In certain

embodi mentgsne theilgiterorndeshtdan &k seloetadforfio Frs T8 viM éﬁp%@n‘éﬂﬂmﬂ, &,thM Lse a
primary container, c In dlnent rlnary
P onral ey ARHRREs RORYalad (bldnasel Ta88! 1RR DERR TS hebimsuldaRin Th
pri MRy CORIGI 1S RoflePRGHicahy USHGRAS Bofhiaib&ToY | e @da@h&nnﬂf
secondary contali i's an opaque foi pouc i ncludi'ng an opaque

netal_f0|HHKFmaﬂmpnnﬁmnaamﬁhﬁaxsmﬂmﬁpmq@ﬁnﬂhumbmmﬂkﬁﬂnhﬁmmmmﬂtmnuch I n one

enbodi nent , qg Eharnaceutlcal dosage forns provided herein conprise a
clear gl adSCAMNUBASIAYRALFINS- 595, wherein the clear glass vial is within

an opaque [ghip) num Faid bl G thRHIcoEHESALY oclI8 MR WRs&Yai RIAAT SR QG Cal
dosage forns |nclude t hose described in W 2008/ 016668, 1 ncorporated herein

by refered&ETiﬂ6)ts entirety. In one enbodi nent, the dosage forns provided

herein co abo - 0 1-500 r . of
ARG BURSHUITE s e taies i cRY o 85wt BT ekl N B CBnetisRg o g 1
21, 24, 25ibréBlast4Ohls. 48CS Bls a ﬁﬁtat%ﬁan . bré &1@1&118&7(:81@@118 thiQelld@, 300 or
500 ng of SNS-595. @LOOlZS] IS understood that the foregoing detailed

descripti cmnmh@n% Y Hie m@l@ﬁ&m@s@n@r@ (genrtainng the faief geng&ragmdnape not
to be takqp gs Bf@Q? %??@OEQEg%ﬁosegﬂ% the subject matter. Various

changes and' 10 #lda I ons hmbodi ments will be apparent to

t hose ski I[beDB4]n theTl&rfblloﬁﬂ@hherhwageﬁeram@bdrﬁndhé a8 &fsi ARG ibet Meteidi ng wi t hout
limtation those relating to the nethods. of use provi ded herein,

made wi t hd0013dpar t i MPidiceln tHemapawder dissolzebind Vigs) . grr«ﬂé@reth%o 2|6m ent
publicati %6136’]‘”0' Ot h&lorubicin (Sigma) and camptothecin (Sigma) were dissolved in

dimethylsulfoxide (DMSO). The treatment dose did not exceed 0.2% of DMSO. Aliquots
were kept at -20 °C.

[00137] SNS-595 solution (10 mg SNS-595 per mL of aqueous solution of 4.5% D-
sorbitol adjusted to pH 2.5 with methanesulfonic acid.) was kept at room temperature.
[00138] Treatment dilutions were made just prior to treatment in DMEM.

[00139] Gamma irradiation was performed in a Cs"*’ chamber (1.9 Gy/min).

Example 1: Growth inhibition assay
[00140] The influence of BRCA2 on sensitivity to SNS-595 was evaluated by a

proliferation assay in Chinese hamster cells mutant (VC8) and complemented for functional
BRCA2 (VC8-B2). Activity of SNS-595 in these assays was compared with doxorubicin.

The following protocol was used for the assay:

Day 1
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publications referenced herein are incorporated by reference. 7. EXAMPLES

[00129] Certain enbodi nents of the clained subject nmatter are illustrated
by the foWbDaeiomgoszen-1imting exanples. [00130] The f ol PO®USQ010®R3737 | | nes
were used in the exanples described herein. Al cell lines were cultured in

Dul becco' s nodi fi ed IEagl et090 meldk/wohl watd atetén adliwadllgiato Su@Pthhtdtadf ofahd f
serum and penicillinzstreptomycin (90 U nL) , at 37 0C and 5%
ot e phor & TBETHHANE “ciors Ry hrd confinee B sl A g e Ve
nutation iRihe NPatkdsiR RRdomas i solated as a 6-thioguani ne (6TG

resistant clone fromthe V79 Chinese hanster fibroblast cell line. The
mutation within the Ziprt Yemdate svag mcahatedracldipiG vathiSénCek. exon 7, intron 6,
and the 3" portion exon 6 that results in expression of a non-functional

HPRT protein (Dare et™at, Somat Cell Ml Genet, 1996, 22:201-210; and

Hel | eday et al, J My Biofhe d@ABwadiMbkd 8B 5694 of fllh Sncdipkicalde@migan be
| ost through HR that revert the hprt gene to wld-type, which can be

sel ect ed feehimlIHAST (50 nmM hypoxant hi ne, 10 nmM Lazaserine, 5 nM thym di ne)
(Hel l eday et al. 1998). Th M was s | emented with 6TG ( /. i_n
brder 1o ki 11 cel s £hat Hitorbpon: GREHIE Peverorehanriiy SuaPershost o7o
at this c IcMo2f £ est e4 I’\%{ gromh rate of these nutants nor
the reco |n§1t%?(§)%Bacss%y '%)Flocgla@(r%eqs C?Oa%gg(} The U-2 OGS (human osteosar conm)
cell line was obtairsed fri@mATEm(thE Brs® 69 lumhGRdk3dinsfthred I8 sevadd VelBnBZindel |
lines originate from V79 Chinese hanster ovarian fibroblast cells. VC8 has

a nut at i ormixadt he0 Bk dm Genecaadgolyam Bas fransfdifod iatel third pelemadng Indkechensksoni t h

e nomer, i aFRREE I S50 Reb5 %, SE0Sh LR o R

chem cal s g ®,used in the assays described herein. [00135] Aphidicolin
(Si gnma) powder dissolved in DVSO to no qreater than 0.2% [00136
Doxor ubi ci n (Si gma) 4nd dafigtdorieeiment Siletaanas weaskeddivgeow e d 09 gL PBS and

di met hyl su] f.oxi de (DVBO),.. The treatnment dose di ot ex d 0.2% of DVSO.
Ali quot s \L/gespéﬁk@ﬁihgﬁas-a%edogﬁ‘e[%ﬁiw 1‘§’dg‘i‘t§§%t %ﬂ‘iCﬂwtgﬁff é@z'ng SNS- 595 per
m. of aqueous sol uti of 4.5% Dsorbitol adjusted to pH 2.5 with

met hanesul fonic acid.) was kept at room tenperature.
1. After 120 hr incubation, the plate was washed with 100 uLL PBS and

100 uL resaszurin (10 ug/mL in phenol red-free complete DMEM) was added.

2. The plate was incubated at 37 °C with 5% CO,; for 1 hr and
fluorescence was measured at Em 530 nm/Ex 590 nm.
[00141] Figures 1 and 2 illustrate growth inhibition in Chinese hamster cells mutant
(VC8) and complemented (VC8-B2) for functional BRCA?2 in the presence of doxorubicin
and SNS-595, respectively. In cells mutant for BRCA2, an approximately 5-fold increase in
sensitivity was identified for SNS-595 as compared to cells expressing functional BRCA2
(ICs0 0.14 uM vs. 0.72 uM). Doxorubicin sensitivity was increased approximately 4-fold
(ICs0 0.05 uM vs. 0.19 uM).

Example 2: Colony outgrowth assay

[00142] The influence of BRCA2 on sensitivity to SNS-595 was evaluated by colony

outgrowth assay in U-2 OS cells, comparing wild-type cells to those depleted for BRCA2
using siRNA. Activity of SNS-595 in these assays was evaluated by clonogenic survival

and compared with doxorubicin. The following protocol was used for the assay:

Day 1
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[00138] Treatnent dilutions were nade just prior to treatnent in DVEM
[00139] Gamma irradiation was perforned in a Cs137 chanber (1.9 Gy/ mn).
Exanpl e IwoGovwbs2enhi bition assay [00140] The i nfl uenc@CofUSBREA2576N
sensitivity to SNS-595 was evaluated by a proliferation assay in Chinese
hanster cells nutantl. (VCEQOO;O@G cekhmwbl@rmatbédl daoh of Amedls anab-vBRGAZ2te( aNd8- B2) .

Activity af SNS-595 in these a Say sco ared w th doxorubicin. The
fol I owi ng 159@121@&1&%(/\%1@%32 Fomn t%hécgﬁa +11. 4000 cells/well were

plated in a 96-wel | i@t e such that half of the plate contained VC8 cells,
and other half contarned VC8-B2 cells. The |last colum was left cell-free
as background control.. 2 TihpHellpyagecagestsivabepegdat 37 0C with 5% CO2. Day

well. 2. Int ﬁe“*??rr "Cot Uit Uied e HREAPL it B Lot el e
0.5 MM doxgkihed hﬁo@“@ﬁﬁ%o us added. 3. 100 mL fromthe first

col um was transf r |nt m and m xed. 100 nL fromthe second

col um was transferrE-d i Camtitoh {rocki RWIAYN20eyild OptiveEMand so on until end of
plate. One colum was |left untreated. The plate was incubated at 37 OC with

5% CR. 4. After 4 Hr: tre?amhﬂh@Mﬁe&tb(Mnmﬁédl%&/wle@mmﬂMloo m. PBS and

250 nL di dded. d 7 oC
T Ao o0 pes ol i aeRiE e AR SE RARE B Ahm Bttt Rsddhiniges. 0

at € was was S100 m_

resaszurin (10 ng/ mM3.i n ghagedts 1Aed: drde®+C orpd Bbed RVEMI owed toadaritht rabm The
pl ate was incubated at 37 OCwth 5% CO2 for 1 hr and fl uorescence was
nmeasur ed dEMpEpREBOIMAIMN590 nm [00141] Figures 1 and 2 illustrate growth

oL on 1y CLeSe Rl S LVCR) e et B
respecti veDMEM) Giledo)s nut ant for BRCA2, an approximately 5-fold increase
in Sensitivity was identified for SNS 595 ag compared fo cells expressing
plate was incubated at 37 °C.
Day 3
1. After 24 hr of siRNA treatment, cells were trypsinized and counted.
2. Cells were plated in 100 mm dishes at 500 or 1000 cells/dish in 10
mL media and incubated for 4 hr.
3. After 4 hr, test substances were added and plates were incubated for
14 days.
Day 17
1. The plates were harvested and cells were fixed in methylene blue
(4g/L in methanol) and colonies containing more than 50 cells were counted.
[00143] The colony outgrowth in Figures 3 and 4 illustrates that U-2 OS cells
depleted for BRCA2 using siRNA are 4.6X more sensitive to SNS-595 treatment than the
wild-type cells.
Example 3: Pulsed field gel electrophoresis (PFGE)
[00144] Two million (2 x 10%) SPD8 cells were seeded in flasks (75 cm”) and

incubated overnight. Subsequently, cells were treated with SNS-595 (20 uM) or
doxorubicin (3 uM) and in co-treatment with aphidicolin (3 uM) for 4 hr before being
melted into agarose insert (1 x 10° cells/70 uL 1% InCert Agarose, BMA). Inserts were
transferred to 0.5 M EDTA, 1% N-laurylsarcosyl and proteinase K (1 mg/mL) and

incubated at 50 °C for 48 hr and thereafter washed four times in TE-buffer (2 hr between
-29.



(1C50 0.14 mMMvs. 0.72 m\V). Doxorubicin sensitivity was increased

approximately 4-fold (1C50 0.05 nMvs. 0.19 nM. Exanple 2 : Col ony

out gr owt weassy9p20142] The i nfl uence of BRCA2 on sensi PCYIUSg0m028BI5- 595

was eval uated by colony outgrowh assay in U-2 OS cells, conparing

wi | d-type el ivash)prioh asleadieg betoed dgarosBRpAZtoaigah(18H BRhitemoAomial/gtage of

SNS-595 in these assa¥s was eval uated by cl onogeni ¢ survival and conpared
C&&edeRé 11

wi th doxordgBioss-rPioRad) ¢ denasationgvasmstioraed g H sypiem{BioRad; by

200, 000 c I L 8ach . o ' at e,

noubat cd vt o o 10t \GAEEe 2Ly bl B8 hateP KR b A 0N, | i g
reagent s wecandssepelt gdic. Ahe felswas $dined woh cthidindir@ifRideZof $ hr Gehaimequently

. Opt | NEMPED 251 B SohPAREIER o IR FSH o ROB T OORENRE SAbitEs
were al | ovggl Jopwak@nd at roomtenperature for 5 mnutes. 3. Reagents A+C

and B+C were m xed and allowed to stand at roomtenperature for 20 nmin. 4.
The nedi a (001481 | s agurc pinddeghrabdtpnesentclatd foo PF&t dnialystsiof o€ Il sstecatesiov ah ( DVEM

G bco). 5. of reagents A+ r B+C wer.e . added_and Jn xed. in | s. The
ol ate was SNCabEeiompTEY i 5iffedment wief BpRaFORT B0 TRyt bp kBT

cel | s wer &of 1y RSWith 280 s@dddeStifdhatne. ZFighi!d Sreyeten PFGE eh fo 230 with 6di tghes

at 500 or 1000 cells/dish in 10 nL media and incubated for 4 hr. 3. After 4

hr, test siifseenideswiter Bmaddbe dadepoastease piedectionafisearedmpld DNA figagpsnts Day
ot The LA ST 8 Mo S a Ay e Pl
[00146] FIG. 7 presents data illustrating production of small DNA fragments
following treatment with doxorubicin and SNS-595 for an 18 hr PFGE run with 240
seconds switch time. The difference in the DNA-damaging activity of SNS-595 and
doxorubicin is demonstrated by production of more small DNA fragments in cells treated
with doxorubicin as compared to those treated with SNS-595.
[00147] FIG. 8 presents data illustrating production of small DNA fragments
following treatment with doxorubicin and SNS-595 for a 24 hr PFGE run with 60 to 240
seconds switch time. Again, cells treated with doxorubicin produce more small DNA
fragments than those treated with SNS-595.
Example 4: Recombination assay
[00148] Each flask (75 cm?) was inoculated with 1.5 x 10° SPDS cells 24 hr prior to
treatment with SNS-595 (2 uM) or doxorubicin (0.5 uM) and in co-treatment with

aphidicolin (0.5 uM). After 4 hr of treatment, flasks were rinsed twice with PBS and 20 mL

DMEM was added. Cells were then incubated for 48 hr to recover before plating onto Petri
dishes. Cloning efficiency was measured by plating 500 cells in 10 mL of medium, two
Petri dishes per dose. HPRT+ revertants were selected for by plating 3 x 10° cells/dish in
the presence of HAST (50 uM hypoxanthine,10 uM L-azaserine, 5 uM thymidine), three
dishes per dose. After 7 and 10 days, respectively, the plates were harvested and the
colonies were fixed and stained using methylene blue in methanol (4 g/L). Colonies
containing more than 50 cells were counted.

[00149] Figure 9 illustrates cloning efficiency of SPDS cells upon treatment with
aphidicolin, or with SNS-595 or doxorubicin, alone and in co-treatment with aphidicolin.

As seen from the data, treatment with SNS-595 or doxorubicin significantly impaired
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[ 00143] The colony outgrowmh in Figures 3 and 4 illustrates that U-2 OS
cells depleted for BRCA2 using si RNA are 4.6X nore sensitive to SNS-595

t r eat mrentwoharn/mbeew | d-type cells. Exanple 3 : Pul sed fPrelus2¢gelo25737

el ectrophoresis (PFGE) [00144] Two mllion (2 x 106) SPD8 cells were seeded
i n fl asks datbng efficicany Aphidhatiedstphaﬂerﬁlrgikm) cBursequéuntioy in cgblogiongrfer

t t ed t NS- 5 3 -treat t th
aphi d col 17 LR SR e SR RE e Ny St a0 PhT P phdEr LB 1
106 cel | s/Tis Bdmd¥rhRECRIak 2 OORPOTG oBIRE-595 Q?ﬂdﬁcfe’&ﬁl@%duc@d@ﬁﬂ £6hdse, 291(15 M

EDTA, 1% N-| auryl sarcosyl and proteinase K and incu ed at 50
OC for 48 that thmdlatomléy eﬁ@t‘f@tpxwas rﬁeﬁph@@nndwmnt n TE-buffer (2 hr

bet weenea h) or t ont.o an_agaro at| on 1%

ot oroaoadBotSHGL Dhiplre 08 ityRil e Wil AR RHRY OF SeoE Bl ol hrelftent &l o
11 syst e"ﬂpflﬂl@dﬁ@dm wi2® SNised 9 gk Srub’4) afde @Rd$n SoMreghehd With aﬂhldﬁ/cﬁlnﬂ for
18 hr or for 24 hours with 60 to 240 seconds switch time. The ¢

st ai ned wi'kmRatercht with ANSr St ad dogprubicip ingrrgsed fhe &ryigesian @e%arsyweﬁf%cells
scanning f I r ntative
one sof t v oh FIBERER: GEARY 1LV GFih b ReRim bt dd Q3R SialRuOenl 051 ¢
of hcgl I sI t(aptetiedlimté-breShisnH Had ndexfemuipbﬁrﬂmf reaﬂdlohﬁatemduﬁecabyrSNS 5&51;1 but ]
aphi di col i n. re5pr se or 18 hr wt 2405econssvv|tc
time. Fi gtrrgéngca\at@gemce the rﬂ@@ﬂ!ﬁ %1“ SrCRAm bR iPToY D (070 04 ckitis swi t ch
tinme. The (HAHRODAST S SoPLAMHIES m&fcoﬁefnﬁuéd'@xle'nts%sfﬂh%% Sﬁenhéhtcﬁ' I's
treated with doxorubicin as conpared to those treated wth SNS- [ 00146]

FIG 7 prevemas vd‘dltch)xotdbusm rlatwhn@l Ppeadpmoichioof IRR sndided md.&nfontmgnemlsduced
following fre Wit h in an - 95fo n .18
230 secondirERITHE | st s Tt Sr-Bngath e tieshigr g achq %‘W@f

SNS- 595 argzbﬂvgaggrﬂépbpa&or&lggmnstrat ed by productr on of nore snall
fragnents in cells treated vvlth doxorubl cin as corrpared fto t hose treated
: , @ O) itp

wi t h SNS-595. [ 0014 A.xamnjgke AN g i : ; gefidmer of snal |
DNA fragnments follo t r eatent vvrth doxorubr cin and SNS-595 for a 24 hr
PFGE run with 60to%§-@%‘gﬁ@&s§%tchtrm. Again, cells treated with
doxor ubi cijooF19duce ADIRsGHR exﬁﬁiﬁlefd’fa@i[&ﬁ]ils phitanctiiRabcdnipait cohdphises:

SNS- 595. Exanple 4 : Reconbi nation assa%/:ﬁgl 01481 Each flask (75. ch} was

i nocul at edl()mlg Rf 8N§-305 108 (Spbd-dibydre-7943HifS)pt-msthope-4-amino-1-pyrrolidinyl]-4-
oxo0-1-(2-thiazolyl)-1,8-naphthyridine-3-carboxylic acid (wherein the amount of SNS-595 is

at least 99.95% and the amount of (+)-1,4-dihydro-7-[(3S,45)-3-methoxy-4-amino-1-

pyrrolidinyl]-4-oxo-1-(2-thiazolyl)-1,8-naphthyridine-3-carboxylic acid is less than about
0.05%) per milliliter (mL) of an aqueous 4.5% solution of D-sorbitol, that is adjusted to pH
2.5 with methanesulfonic acid. One protocol for making such a solution includes the
following for making a 100 mg/10 mL presentation: 100 mg of an active composition,
which consists essentially of at least 99.95% SNS-595 and less than 0.05% (+)-1,4-dihydro-
7-[(35,45)-3-methoxy-4-amino- 1 -pyrrolidinyl]-4-oxo-1-(2-thiazolyl)-1,8-naphthyridine-3-
carboxylic acid, and 450 mg D-sorbitol are added to distilled water; the volume is brought
up to a volume of 10 mL; and the resulting solution is adjusted to pH 2.5 with
methanesulfonic acid. The resulting composition is also suitable for lyophilization. The
lyophilized form is then reconstituted with sterile water to the appropriate concentration
prior to use.

Example 6: Pharmaceutical Composition Suitable for Injection or

Intravenous Infusion
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treatment with SNS-595 (2 nmM or doxorubicin (0.5 mV) and in co-treatnent
with aphidicolin (0.5 m). After 4 hr of treatnent, flasks were rinsed
tw ce w tWORB®S/@an620 nl. DVEM was added. Cel | s were themcCirnsadabnesf3f or 48
hr to recover before plating onto Petri dishes. C oning efficiency was
measur ed HY0124t i ng ADOlusehtive dxampl ofla softatrte gharmactwaRatniposdiontvesppeds:

he. pr osondnap I 0501l FgyiceaRta ern Forrofsgiihnads e qpifestatot ' ©
thym di ne)ag 9%, &kd the 3O8BarRGint 8P FEpurfy 1k sshh@NeholiP0 88Y: pef ERFGHUMREY, the
pl ates were harvested and the colonies were fixed and stained using

met hyl ene soluieniof 4986 berhibdl that igadipsteddsl phh 2 Sswitlo methianésugfomsragidt Kre Botogel | s

were counted. 0014 Figure. 9 il lustrates ¢loniing efficiency, of SP cells
o § P ontiRbiekRE S e e A1 R o SRk €104 Bl Atesshiiet s

i n_co-treatouent cohpdsitdphdobic@hd ehscrflls @€ Bt kiR abEOIDZLASNE I3 tafB Mss YMahh
SNS-595 or doxorubicin significantly |npairedclonin% ef ficiency.

Aphi di col iabopt)-Bad@ppriirsiead 450 ausegobitobageddeshtoidistidlpd stagsti brivglumsrispot h
g " hi : oREr)” f ¢ " ot e
(bt 0y Gipflh D (TR F R R U L pE TR sl L B ERRPE S0, 11

i nduced duvittngefhapdraonicanid. tThatreduliténgndingokitipn Of alsy §udtadiei foi tyyphisiz&igphase

i ndependent.. [00150] Figure 10 illustrates reversion frequency of SPD8

cel I's upontherlzephiiazsd fymp tgﬁhfe&%%li“it?é WHP St H W RRISLoSG S 2pRORIAALE £lMCRIT# 10N

al one and J.p¢9udr €at ment with aphidicolin. Treatnent with SNS-595 and
doxorubicin increased the reversion frequency in SPD8 cells, which reflects
the increased | evel of honol ogous reconbi nati on events. S-phase bl ock

aphi di col i -treat.nent,) had no.effect n the reversion.rate i.nduced b
SV R At L I et A M A M A R VR R et
events (P36 plherelyRkSmABRAD BRI IRLESKi L&A tRNSt 9P rdcBSMEE br HRRbE @6RABI Nat i on

events are S-phase independent, in contrast with doxorubicin, in which a
conmponent as¢eriRRudingine Bre den nbiting ckpaimentitipguederdus eqgv e nihalswecifliese

data further distinguish the nmolecul ar, mechani s f action of SNS-..595 from
Chat of ddRBwabiey ARtER Er BBy, 2L TRFRATN R psonolirp BRI e

I'nj ecti on seépd értthaviafistssubfictimaer an@AibddcoMpadsel b ticalppyic@cidipke of a
sui t abl e pharmaceutical conposition conprises: 10 ng of SNS-595 and
(+)-1,4-di hydro-7-[ (35 , 45)-3-net hoxy-4-am no-|-pyrrolidinyl]-4-
oxo-|-(2-thiazolyl)-1,8-naphthyridine-3-carboxylic acid (wherein the anpunt
of SNS-595 is at |east 99.95% and t he anmount of

(+)-1,4-di hydro-7-[(3S, 4S) - 3- net hoxy- 4-am no-| pyrrolidinyl]-
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4-o0xo-1-(2-thiazolyl)-I,8-naphthyridine-3-carboxylic acid is |less than
about 0.05% per milliliter (nL) of an aqueous 4.5% solution of D-sorbitol,
that i s aspusteddize pH 2.5 with net hanesul fonic acid. OreTSet100623737 or

maki ng such a solution includes the following for making a 100 ng/ 10 niL
presentation: 100 ng of an active conposition, which consists essentially
of at least 99.95% SNS-595 and | ess than 0.05% (+)-1, 4-di hydro-

7-[ (35", 45yha-ielalioodyis4- am no- 1-pyrrolidinyl]-4-oxo- 1-(2-thiazo lyl)-1

, 8-napht hyri di ne- 3- carboxylic acid, and 45Q rT% D-sorbitol are added to
distilled waterl themsthaddor geading sgnger iipa sebiect hayinga BRRCAD mytatiogibatt he

resul ting { i dius Hofni 1 Qfu id..rThe
resul ting lglgh%%lglﬁmzﬁac?lghg’l iogﬂg%?llggdb e 1?t S}r%é &oﬁ%mggﬁ)%?%eﬁdfggﬁi lized
formis thbour sb0smiptrnt ed with sterile water to the appropriate
concentration prior o use. npl e 6. Pharnmaceut.i cal Conposition Suitable
for Injection or Int BB OHI0R 539 CaRReT I Pirasty QYT RIRHAISI & of a
sui tabl e pharRRGeUhib&al conposition conprises: 10 ng of total of SNS 595
and inpurities (wherein the anpbunt of SNS-595 is at |east about 99.95% and
the total anourmt of Thepoethedof dainmed.swhdran tixboureOs 0%t cpreernl of aqueous
solution of 4.5% sorhitol,.that is adjusted to,pH 2.5 w net hanesul f oni c
261 . Cne pr ot abol e Mtk i aiSHE b oRRs Riscelikt e TRl For
maki ng a I oYdddds, it 70 &5 e%038 10044 AR ATG 46 SN 20D 4 @15, BRI AT MEBinsAT,
essentially of at | east about 99.95% SNS-595 and | ess than about 0.05%

i mpuri ti e?E3AdAUBG M B3dopBitdsIAGAE, 3AUEITI(H 4dPedalANSG. waDEdI TTAA, vol une

|, Dr OGNt Ao iRl TR 80 QT 150 ofy bl LESULKRG. SOl ution s

adjusted to nesul T oni € aci ng conposition is

al so suitable for | hiljzatjion. The |yophilize orin.i s,then :
Meconsti tuted vt SHBebSaat & o5 12D NsidF SN KDt AR aR it £ ¢ o
use. [00153hvdiretoes@gdinents of the clai med subject matter described above
are intended to be nerely exenplary, and those skilled in the art wl|

recogni ze, or v |l bgahlifod 8f ﬁ?}lcdar*ctleﬁiing 148 WP SFRL ) 5t @i [k a dose

experinmentation, nunerous equival ents of speci fll c conpounds, materials, and
proceduresnfabd)lllt@bﬁﬂmg/qnﬁ.val ents are considered to be within the scope of
the clained subject matter and are enconpassed by the appended cl ai ns. What
is clainmed is: 71. A Tmtrh@tod of aryrfaldimg 1egke@prising & Rlulihieetingadosgofa BRCA2

mutation that inpair activity, conpri.sing adnjnjistering. to the
ARIRECHIL AR, o< RIS
the subject is not administered any SNS-595; and iii) administering another dose of about

40-90 mg/m” of SNS-595 to the subject.

8. The method of any of claims 1-4, wherein the dose is about 10 mg/m?, about
15 mg/m?, about 18 mg/m®, about 21 mg/m?, 24 mg/m®, about 30 mg/m?, about 35 mg/m’,
40 mg/m’, about 45 mg/m’, about 48 mg/m?, about 50 mg/m”, about 60 mg/m?, about 72
mg/m?, about 75 mg/m’, about 80 mg/m’, about 85 mg/m?, about 90 mg/m?, or about 100
mg/m”.

9. The method of any of claims 1-8, wherein the dose of SNS-595 is

administered once in three weeks.

10.  The method of any of claims 1-8, wherein the dose of SNS-595 is

administered once in four weeks.

11.  The method of any of claims 1-8, wherein SNS-595 is administered in a dose

of about 48 mg/m? once every three weeks.
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2. The nethod of claim1, wherein the cancer is breast, ovarian, prostate,
or pancreatic cancer. 3. The nethod of claim2, wherein the cancer is
breast camoen10/049526he net hod of claim 1, wherein the sulpCeaiS201a92513BRCA2
nmut ati on sel ected from 999del 5, 6174del T, 8803del C, 4486del G 5445del 5,
2024del 5, 763i nILAT, Tie3hetbddof 883del MCAGS, ABRESBT SNS7B6d e hdaii5ter8® 08dddsEG,
4706del AAA% 5804del TRAA, C6137A, 6174del T, 6305i nsA, 9132del C,
del2352in§1?PmH§®§9%/,cﬁﬁﬁeﬁﬁY‘§{Q@e§? The nethod of any of clains 1-4,

wherein SNS-595 is admnistered in a.dose of about 40-90 ng/nR2. 6. The
met hod of any of-cl aftifsmathad ofgeroficipimnd-S gdicredn AR INSSE adBHEISIHCR b descof

about 30- B84 d/m> TR, g@é@;%% pny of clainms 1-4, conprising i)
adm ni sterq?r?g an%on[s1 rnof a%out 40-r90€emj/n2 of SNS-595 to a subject; ii)

wai ting a peri of at | | X ere hhe. syhkegk .i s n I ni stered
iy She- gob: - and 111 0o ofi A EmSFEr v BESL SR 355t Fub by I o
SNS-595 t avtinpclohj ect. 8. The nethod of any of clains 1-4, wherein the

dose is about 10 ng/nR, about 15 ng/n2, about 18 ng/nk, about 2 1 ng/n2, 24

ng/ n2, about 305M0/ NEhe ARAK o By B Bms 401 AMBHAE: codpRiinganiiBikidBng about 48
ng/ n2, about 50 ng/ nR, about 60 ng/nR, about 72 ngy/nR, about 75 ny/nk,

about 80 rh¢rapcutigplbuelf@siverdpserot ahlsasitong@theythepapeniic agsotit 100 ng/ n2. 9. The
met hod of any of clainms 1-8, wherein the dose of SNS-595 is adm ni stered
once in three weeks.ThHeOnethibdohdainotd,ofhcary thefat ddaai ore odth@ thasksuer agetés dose
of SNS-595 js m ni ster.ed once in four.weeks. 11. The nethod. of any of
el BE R AT S R L A
once ever YantddoRBtsWeRkfidiR anf}Sni¥RL 59801010 REYs, afitotil MHIBitoks, BopdMti@hdd IBNS- 595
is adm nistered in a dose of about 60 ng/n2 once every four weeks. 13. The

met hod of lampiters apil apivensl tapoisperast h irbMStosg Bniigicaplastis antibiodids, infresodises of

about 75 /rer '8 ri‘ocnecoevqr;ye fé)nl%r \éve%%%no 14'anaae nel{eha%glloog MR %hi‘t%oarg ms 1-13,

wher ei n SN& 585 Y DI 1t St BT s anoTV Y jgg??on. £S; ’
antibodies and antibody derivatives, IMIDs, HDAC inhibitors, Bcl-2 inhibitors, VEGF-
stimulated tyrosine kinase inhibitors, VEGFR inhibitors, proteasome inhibitors, cyclin-

dependent kinase inhibitors, PARP inhibitors, aromatase inhibitors, and dexamethasone.

17. The method of claim 15, wherein the therapeutic agent is a support care

agent.

18. A method of identifying a cancer subject suitable for treatment with SNS-
595 comprising: (a) obtaining a biological sample from a candidate having cancer; (b)
screening the biological sample for a BRCA2 mutation; and (c) if the candidate has a
mutation that impairs activity of BRCAZ2, identifying the candidate as a cancer subject

suitable for treatment with SNS-595.

19.  The method of claim 18 further comprising a step of treating the cancer

subject with SNS-595.

20. A method of identifying one or more cancer subjects suitable for treatment
with SNS-595 comprising: (a) obtaining biological samples from a plurality of candidates
having cancer; (b) screening the biological samples for BRCA2 mutations; and (c)
identifying each candidate having a BRCA2 mutation as a cancer subject suitable for

treatment with SNS-595.
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15. The method of any of clainms 1-14 further conprising admnistering a
therapeutically effective dose of at | east one other therapeutic agent. 16.
The net hosloahioadgizm 15, wherein the at | east one ot her trhenspa&weiz3agent i s
selected fromal kyl ati ng agents, antinetabolites, aurora kinase inhibitors,
purine antagoniXdts, Thermerthod ofargnifatoms $8£0, shemd the pwlapad sampleabimprises

i nhibitors i onerase [.I inhibjtors and poi sons, topoisonerase |
|nh|b|toré’UEWﬁﬁ“iﬁﬁﬂ?89f?8“§ﬁ§WﬁP tics, nitrosoureas, inorganic ion

conpl exes, enzymes, hornobnes and hornnne anal ogs, EGFR i nhi bitors,

anti bodi es and &nt i b%a%ﬁﬂu@rqomrism@sconiasm%a capicesl kv gt omytaties fhabimpairs

i nhi bi tor

proteason§ﬂ§nﬁgﬁ?ﬁ% ,R n epgn ent@iﬁh%ggh%ﬁh%g§?gpggggﬁﬁégF%ﬁ{%ltors
aronataselnaﬁstﬂmmsu.and dexanethasone. 17. The met hod of cl aim 15,
wherein the therapeutic agent is a support care agent. 18. A nethod of
identifying a cancerA sijogiclor Gtdtinglbhecd of a bulgedt evihg Wdube SBRC AZMtivity,
conprising: (a).obtaining a biological | e from a candi date having
cancer ; (WW@@@@H@H@%@%F%‘%@@W%ﬁnglllr?’o@%ﬁoéﬁi@& Prdpatrm&éﬁl and (c)
if the candidate has a nutation that inpairs activity of BRCA2, identifying
the candi date as a cancer subject suitable for treatnment with SNS-595. 19.
The nethod of claim 18 further conprising a step of treating the cancer
subject with SNS-595. 20. A nethod of identifying one or nore cancer
subjects suitable for treatnment with SNS-595 conprising: (a) obtaining

bi ol ogi cal sanples froma plurality of candi dates having cancer; (b)
screening the biological sanples for BRCA2 nutations; and (c) identifying
each candi date having a BRCA2 nutation as a cancer subject suitable for
treatment with SNS-595.21. The nethod of any of clains 18-20, wherein the
bi ol ogi cal sanple conprises a body fluid sanple or a tissue sanple. 22. A
met hod conprising contacting a cancer cell having a nutation that inpairs
BRCA2 activity with an anmbunt of SNS-595 that is effective to induce

doubl e-strand DNA breaks in the cell. 23. A nethod for treating cancer in a
subj ect having reduced BRCA2 activity, conprising admnistering to the
subj ect SNS-595 in a dose of about 10-100 ng/n2.
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