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METHODSFORTREATI NGRESI STANTORREFRACTORYTUMORS
BACKGROUNDOFTHE | NVENTI ON Cl i ni cal drug resistance is
wae 20aj0ar3sharri er to overconme before chenot her apgTaER2005/001733
becone curative for nost patients with cancer. In many
common cancers (for exanple, non-small cell [ung,
testicular and ovarian cancers), substantial tunour
shrinkage can be expected in nore than 50% of cases
wi (METHOBS FOREREATING RESISPANT OR BEFRACERQRY TUMORS
response rates are [ower; only 10- 20% of patients
with renal cell carcinoma, pancreatic and oesophageal
cancers respond to treatnment. In alnost all cases,

BAGKGRQUND OFFHEINVENRI@MN ual | y devel ops shortly and is
often fatal. If this could be treated, prevented or

ts urGinival duig resissaricayist MR batgiento avgrromehiefore chemetherapy can
unmour..r esi st : ' E (1S
becdgtE Pl TO} Fiopt aBiol® ieaRlen 3h by CBRVR, dalt et 10f Gxatple
non@inallical) Nty esiiculdrand ovaridnttancers)j $ubstantial syroewt shrinkage can be

first-line c t herapy.. Acquired, resi st e '
eSO i S0VROGRERTVH B URBIOPlePS et heds”
respoh &AL e loWet; oHBVIOL 207 oF phifdn® With rehal dbfl daedinicina, phncreatic

treatment, or "on tunour recurrence, ﬁliXhi bi ﬁ

in
et syt SR A e B
[ ' y d
vl A4pt i S PHER LY AR st o
surA&int@l) theRhnpactrwonld bepdstadgalar e anong t he nost acti ve

chegot herapeuti ¢ agent .avai.l abl e for . g ‘o
o VAP PR it e R B G R iRt of gl ftrinsi
resiQMie!ifPreSed i 1O fihe of ARgHESs Pftumon® thdt faihesespondpo firstdine
e.&_.e, cisplatin, is restricted by both toxql.agi cal and
chemotfietapsink en1irsA sesirimse peRIS: Ity e fe RSy ghogisive to
. . | I
i R B b L BE RN SR o
recuttenBd, khibitin@a catFapodifdrenbpticnogpe Thiytmd)i sgtoms resistant to both
satraplatin (JM216), a platinum (Pt) 1V conpl ex.
previaiiglppdedtdrugshae] metvagenageith differeat sictuwesanspnehanisag of
toits oral availability and favourable safety
actipi.of i | e, such as the absence of kidney- and

neu rﬁ&t%%é&?(pouﬁﬁ ar¥ iaf‘n\’)ng fhe most active chemotherapeutic agent

available for the treatment of a variety of malignancies, including testicular and ovarian

carcinoma. The use of some of these compounds, e.g., cisplatin, is restricted by both
toxological and resistance considerations. To overcome these issues, efforts were started
to discover novel platinum compounds which do not share these properties of cisplatin.
One compound that was identified is satraplatin (JM216), a platinum (Pt) IV complex.
Satraplatin has advantages compared to cisplatin due to its oral availability and
favourable safety profile, such as the absence of kidney- and neurotoxicity. Activity of
satraplatin has been shown in prostate, ovarian and SCL carcinoma patients. In a Phase
II-I11 clinical trial in Hormone Refractory Prostate Carcinoma (HRPC) patients, the
combination of satraplatin plus prednisone was more active than prednisone alone

(ASCO, 2003). The current standard treatment of HRPC is primarily palliative and
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satrapl ati n has been shown in prostate, ovarian and
SCL carcinoma patients. In a Phase -Iclinical trial in
weélaoosnessRef ract ory Prostate Carci noma (HRPC) pariEemios/ 001733

t he conbination of satraplatin plus predni sone was

nore active than predni sone al one (ASCO, 2003). The

current standard treatnent of HRPC is primarily

pal I'i ative andi ncl udes 1st |ine chenot herapeutic
includeyilfhiine chérodthergpsutis regimpnsawitie agentsriyeh phestramustine,

.. M toxantr.one and.taxan ' ' _1i
it PR gt Sat 0Bl pElnk BT e B8 it e
cheri@BBlapevBicigent. he preval ence of clinical cancer drug
resistance and its_ dire conseguences for gcancer
patGixen e preva %0%%%?'.%1 cangsy g Bstsienp td T GRARG™
FatibRs i /¢ SkihbBsfor ReatpSMinoss registaiit.to a first-
5 for cERTpRGE g’dgfs?r@%r%%ot\?ihggd herein. SUMVARYOFTHE
line ithevapmtiOnEenite Spehanetheds a1/ BioVidsd heredivi des net hods,
phar maceuti cal conpositions and packaged
phar maceuticals for treating tunors resistant or
SsuMveAre0t Try IMENTION pl at | nunbased t her apeuti c agents.
Generally, the nmethods conprise adnmi nistering an
ef fBetprasenEifvetition provides nadthaiispHaarmactuticstisompasitionsand
i ndividual wth a cancer or tunbr resistant. or . .o
10 packaged phargiageyticals fordreaing fymRTsFaSIstant of FeApgiony Poinon Rauin
bas%f@r@kﬂéﬁic'ﬁ%@ﬁt@.a@%Qer&l%’fﬂ%ﬂ&hﬁ@d%o%})rﬁ@ ad@inistbréng an effective
ol T owm ng

collectively referred as the "subject

amaquitof pleties ddsadaoppanerbto)an indiyidyal Witk p ST, QT Eesistant

at i oum base d . ' dnufh-based compound
or i EiorR i B AR i R AR el e it ST
can bk @hé Bfike (bwing (alldéthaly eferredrap thexsubjeyt platinum-based
pl ati num based chenot herapeutic agent represented in

15 compgBndso):| owi ng general structure: R5 wherein Rl and
Rzg(‘éy D& R SIBE N ailWle pREREN-baSdCtheotieragddtic agent;
i ndependent |y sel ected from hal ogen, hydroxyl, and

acetate, and R5 is a cycl oal ky]| ; .. .
(b)  aplatinum-based chemotherapeitic agent comprising a platinum (IV) co-

ordination complex;

(c) a platinum-based chemotherapeutic agent represented in the following

20  general structure:

l'QT\\Ra
Pt
| \R4
Ro

HaNs,.
Hzril’
Rs

wherein R; and R, may be present or absent, each of Ri-Ry is independently

selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl;

25 (d)  satraplatin or a metabolite of satraplatin;

or a pharmaceutically acceptable salt, isomer or prodrug of any of (a) to (d).
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(d) satraplatin or a netabolite of satraplatin; or a

phar maceutical ly acceptable salt, isoner or prodrug of
wanysoi738a) to (d).ln certain preferred enbodi FEDER2005/001733

the plati numbased conpound is satraplatin (JM16),

JM 18 or JMB83, or a pharmaceutical® acceptable salt,

i sonmer or prodrug thereof. In certain enbodi nents,

tunors resistant to non-plati num based therapeutic

agents i nclude those for which resistance is nedi ated

e e v

(JMQ!@DJM‘DIS & M}W oB\& pRarglayeanipslbyt aiceptébte gal), isomer or prodrug
Non- platlnun}based t herapeutic agents for which

thergefsi st ance is nedi ated through P-gp include: vinca

?l Aeidise Ebcﬂ cBR! tufifoks reﬁlgﬁnﬁﬁhbhiiﬂétﬁiuhpﬁé?sed therapeutic

rlanyC|n e eplpo ophyl | ot oxi ns_ (etoposide),
agents jrwivsle tquzsacEcbn wlamlereSISweetSamla)te hy,mufidseg eesistance. ' Such

mulé? & t&'g@s? %'8 nﬁrilagfl anrgecﬁzrlt \%hrlm@ p-BHdidp tﬁa@%&tﬁ' aBe)

protei Ir synthesis In tors
tran6oite® mbhla@Prglymprateine(ﬁt-gpdeblo(l-\piatmmmlyasedl jherapeutic agents for

whiph egiogaret sretiated HRHRF- Bt kB viSLARPIED Ryipbipsting) o,
anti?hd}Rlinéd r(Pcﬁ'iiirﬂ??:'i}{)sthe Eﬁi@ﬂ@pﬂyﬁ&doﬁﬁﬁ @topaside), taxanes (pachtaxel

non- pl at’i num based therapeutic agents i ncl ude t
docetexel)aﬁanmom@s(a@tmem % an% gramieid mthDr auigmicrombyle
(colrl\glgmgi gﬁd&%ﬂ :Efg&ﬁésgéjm@fbgf ?ﬁg{?gﬁ'c %Bklﬁ 1déé"{k/élﬁ10mycm),
topdisotrerase 1(iptebitors fopbtecah),dBNAxintercatabars d@hldm bmeyde) and anti-

thereof) vi nca al kal oi ds (vinbl astine, vincristine,
mitQfic§desi ne and vi norel bine), epothilones (epothilone A,

epqh Ridep BRb&iRTRAtsHHupfR§RERRh @Gon-platintiabased J:herapeutlc agents
col chi ci ne, col chici ne derivati ves, allocol chicgin

1ncl|a§¢ ihgmﬁmwhwhges@gm@tlameﬁla@ thwggl@ g;]pgllﬁ.e opml@tg&lphbased

oS5, i 5o 50 RS B 8 e

(pacﬂﬁ:ikep |datétmueipdndsierivatives Mmuf) vinag elkabids(yinbihsting yineristine,
whi ch r s I St anc

vindeSnadnd St Pt SRR S (RBLOIERE AnSEADOT? S BFLcercide).

noch&bfil 8d18cine, d%uﬁﬁ@derwﬁﬁ%égﬂlo@@%ﬁ@ﬂ}ﬂaﬁ&lﬁ)ﬂdrm B, dolstatin
i ncl ude: carrpt ot hecin, 9-nitrocanptothecin (O.et he(faz(r)lle

10, maytansioa mylzognamm@am%trﬁghqyﬁterm, estramustine and noco
In other embodiments, tumors resistant to non-platinum-based therapeutic agents

include those for which resistance is mediated through Topoisomerase I. Non-platinum-
based therapeutic agents for which resistance is mediated through Topoisomerase I
include: camptothecin, 9-nitrocamptothecin (Orethecin, rubitecan), 9-aminocamptothecin
(IDEC-13*), exatecan (DX-8951f), lurtotecan (GI-147211C), BAY 38-3441, the
homocamptothecins such as diflomotecan (BN-80915) and BN-80927, topotecan
(Hycamptin), NB-506, J107088, pyrazolo [1,5-a] indole derivatives, such as GS-5,

lamellarin D and irinotecan (Camptosar, CPT-11).
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(I DEC- 13" ), exatecan (DX-8951f), lurtotecan (Qd-14721

1C), BAY 38-3441, the honocanpt ot hecins such as
wdizbosormoasecan ( BN-80915) and BN-80927, t opot ecRAT/EP2005/001733

(Hycanptin), NB-506, J107088, pyrazolo [1,5-a] indole

derivatives, such as GS-5, lanellarin D and irinotecan

(Canptosar, CPT-1 1).1n yet other enbodi nents, tunours

refractory to or previously treated with nonpl ati num

b asIﬂ et diberaprbotintentsy mm<mrmeﬁasmryfta ok prefvirushyrtegatadavidiynon-

S or.usin rTRC
sl B o BB R e AP b e
phaRh&LERS coTRpdINIdAs oﬂthleﬁﬂveh’ﬁen subj ect pl ati nunbased
co ounds, for_the killing or |np$|t| t he vlvt
ot st 9fbe HMETGUSMISYideR MEHOMCPHAE blgist pléshui-
bas&ﬁ&r@!oﬁ%t anﬁﬁﬂlg@?%lﬁﬂﬁﬁ ke Mto‘f 1;1'.111’161i éHﬂb Rt biRQ8€stant

aspect of the |nvent|on provi des a
or rpﬁadt«ag@@nmhplamambwedéheremﬁpc agwﬁgm udingjtiese above.
Lnum.pased conpoynd a h&butical
\if A% én?%pec n(;g g%sé%‘f%g %% égltr?s?ruc €l on Fmaébutica
conﬁﬁ?ﬁir@f a auﬁjadtqilatiﬁm-bmm dognpepd prlal fatre sumblanﬁbr giselén human
effects of .the stgbj ect pl at um g%l ound in {el? and
patignigqandpassocigted; Wi rfB?t“}cé‘QF% qr 4 &gl 1pghs ngta}pﬁﬂolﬂ Based
sidd SRdcAPYhd &b?&?ﬁl‘atm@hlﬂakeda&%ﬂ%ﬁﬁd ashe %atﬂ‘fent bfa tumor resistant
I nventi on provides a pharnmaceutical conposition and
toapmhﬂqwnpbmcdrﬁ@wput@aageﬂbr treating tunors resistant
L.atin d. t d
onaILaRRr B, 8F SRl AfleRRRbise: FRRRRcaliedl composiion an
packégﬁﬂTphﬁmcmtwabf(ﬁeteaﬁh@tunmlmdsmdtmmrp;ﬂahnhm%@ﬁherapeuuc
DESCRI PTI ONOF THEPRAW NG.Fi qure 1. Satra J
eseBlta dbe PAERPASPIEL CARPRBHP L0d eckessl MR sligllad
sub ct m-bisbAcbi | PTI ONOF THE | NVENTI ON | .
view The instant invention features novel nethods
and phar maceuti cal conpositions for treating tunors

resistant to non-plati num based therapeutic agents.
BRIEh DERCRY OF THE DRAWING

iSCS a

Figure 1. Satraplatin (JM216) and certain of its metabolites according to Raynaud et al
1996.

DETAILED DESCRIPTION OF THE INVENTION

1. Overview

The instant invention features novel methods and pharmaceutical compositions
for treating tumors resistant to non-platinum-based therapeutic agents. The present
invention is based, at least in part, on Applicants’ discovery that the effectiveness of
exemplary subject platinum-containing compounds is maintained in proliferating cells
such as tumor cells resistant to various chemotherapeutic drugs. Significantly,
Applicants have demonstrated that these exemplary subject platinum-based compounds

can overcome drug resistance mediated through multiple different mechanisms. Each of
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invention is based, at least in part, on Applicants’
di scovery that the effectiveness of exenplary subject
wohedsiontass cont ai ni ng conpounds is mai ntai ned i RCT/EP2005/001733

proliferating cells such as tunor cells resistant to

various chenot herapeutic drugs. Significantly,

Appl i cants have denonstrated that these exenplary

subj ect plati numbased conpounds can overcone dr uq.
thesé RBiseinagmechmitimatcontfetsmnog fesistanté pn @ vatiety of dmgs. Inlight of

chanisns. Each ofthese resistance mechani I S
AroliGHY ey SROS S PSRN LG Y SN of Ao e
baseORRrhseRit Sgenl SR Rhdmothdiap&iticsirigs] thcludingrantiroasées deugs,

to a wide array of non-pl atinunbased ther aBeut ¢ £ihe
mayzgaefitdrom regmeatising the methads prd praggaceuficpl chgppgjtions o
t.] - er drugs, may benefit fromtreatnent using
pres?ﬁéh‘r’?eglgﬁg'ds and pharmaceuti cal conpositions of the
Pr eSS i | | RO 185 @Etink Ay RliVidDal
pr gﬁgg@édg%?%t oﬁcfgéép %ir%%%og'tﬂl}%x%snﬁli&ﬁaﬁi dual ln\?vi th 611. 1
withcacumesr q@tuthonesistastsir s¢feavioryto a an-platiowy-hagedgherapeutic agent

nan- pl at i num based.t her apeuti ¢_age [ Si
comgERp R AP e S0 g AERGm SR Mg o
prefEREPAHPSHimbiRs AhEplatifaa-bassaadiipenidis stketed frati: num based
conpound is selected from avai | abl e

] (a), an orall c
pl &2) numl@s@b@veﬂ?&mlh%@%@aﬁd&ﬁs@eﬁﬁfap%ﬁjc agent;
pl ati num based chenot herapeutic agent conprising a
Pl 3b) nu@%&th‘ﬂmﬁ@as@d S eRth@BpuABREE cothfisig a platinum (IV) co-
pl at1 numrbased chenot herapeuti c agent represented in
t herdiodtiomdomplayener al structure: R5 wherein Rl
andR2may be present or absent, each OORl-Ris
i ngependent.ly s thedBlowin
acdEht o.d PpipE6isEE L ot QB ot ShUTH theBloving
gené¢rel afweturé:e of satraplatin; or a pharnmaceutical ®
acceptable salt, isonmer or prodrug of (a) to (d). The
present inventional so provides nethods for killing or
inhibiting the growth of a Runpr cell resistant to a
non- pl at i num basedt her'd#ﬂﬂtl!,toﬁggent conpri si ng

exposi ng H2N(||Q‘R4
2

Rs

wherein R; and R, may be present or absent, each of Ri-Rs s independently

selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl;

(d) satraplatin or a metabolite of satraplatin;

or a pharmaceutically acceptable salt, isomer or prodrug of (a) to (d).

The present invention also provides methods for killing or inhibiting the growth
of a tumor cell resistant to a non-platinum-based therapeutic agent comprising exposing
said cell to an effective amount of a platinum-based compound. In preferred
embodiments, the platinum-based compound is selected from:

(@ an orally available platinum-based chemotherapeutic agent;
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said cell to an effective anmount of a pl ati num based
conpound. In preferred enbodi nents, the

wohedsiontass basedconpound is selected from (a) agTmpalobyo1733
avai | abl epl ati num based chenot her apeuti cagent; (b) a
pl ati num based chenot herapeuti c agent conprising a
platinum (1V) co ordination conplex; (c) a
pl ati num based chenot herapeutic agent represented in
t hebf ol lapltignpased ehensdtherapeantio agdRB comprisinga Rlatiwmn ®V) co-

may be present or absent, each of RI-R4 s

i ndgg‘gﬂg‘@rﬁqﬂlpa%l ected from hal ogen, hydroxyl, and

acetate, and RS is a cycloalkyl; (d) satraplatin or a

net@pol idRatifunsbised phethdtherapsutia apém represented dmthieyfollowing

acceptable salt, isoner or prodrug of (a) to (d). In
gengd} $IBICHIE hodi ments, Rland R are the sane and are

hydroxyl or acetate. Preferably, R and R4 are the sane

and are both hydroxyl or preferably hal ogen, such as

chloride. In certain pyg{er bqhgnbodi ments, Ris

cycl ohexyl . 11. Defini tTonptthe’ t erns "admi ni st ered",

"adm ni stration", "adriaN'stgriRg" a conpound will be

under st ood to mean provildi ng?any conpound of the

nmet hods of the inventioRRgo an individual in need of

treatnent. The term"alkyl" refers to optionally

S UbgkdrdiH iRE $nd RL Biag bk pré3entt absine dacthaf Ry-Raik inidepertiently

hydr ocar bon groups having from 1to about 20 carbon
selegtedfiom halegans hysdroxyly @ aceiats, apbRs isp C@’gﬁ?ﬁl&é{ ‘at ons.

Exanpl es of al kyl include, but are not limted to,

net ()| , setrapléatin ene wptabolite oppassgplating- put y1 | s- butyl ,

t-butyl .o pentyl. ; DEMkiner S bra@eb ok 1o k) term
'S ?rr%pé’ﬁ%%fgﬁégé%]kg F%%gabgeo%ﬁ’ %ﬁ@ﬁ%sﬁrt ut gd Qd 9
substituted al kyl groups, the latter referring to

al kyl noieties having one or nore hydrogen

S Ubmtdeftaig RifbotRidnts RG aliyR, drd thesamel andiatedydraxyh at angtate.

P i SR i 30 S P a1y

chl%xﬁe?ﬁ?ée%in p??{ef‘t@@ ¥nbodlirden®, RDGS &Jchmesl1o. aryl or

eroary

1I. Definitions

The terms “administered”, “administration”, “administering” a compound will be
understood to mean providing any compound of the methods of the invention to an
individual in need of treatment.

The term "alkyl" refers to optionally substituted straight- or branched-chain
saturated hydrocarbon groups having from 1 to about 20 carbon atoms, preferably from 1
to about 7 carbon atoms. Examples of alkyl include, but are not limited to, methyl, ethyl,
npropyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, and s-pentyl. In addition, the term is
intended to include both unsubstituted and substituted alkyl groups, the latter referring to
alkyl moieties having one or more hydrogen substituents replaced by, but not limited to

halogen, hydroxyl, carbonyl, alkoxy, ester, ether, cyano, phosphoryl, amino, imino,
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will also he understood by those skilled in the art
that the substituted noieties thensel ves can be
weubsstortassed as wel | when appropriate. The ter RCT/EP2005/001733

"cycloal kyl"™ refers to optionally substituted
saturated cyclic hydrocarbon ring systens, preferably
containing 3 to 7 carbons per ring. Exenplary groups
i ncl ude cycl opropyl, cyclobutyl, cyclopentyl,

amidy,chEhgiyl alkgihiol, thiestey, sulfoyyd) mitros heltgroeypel, e ex/heteroaryl. It

..cycl ododecyl ,,and a ty] . epplary . [
willRUFaBaEEob S R APty i e S RHAE by bEmseives
can%s@&ﬁt\ﬁédd’éw&lﬂfenta?ﬁrcﬂﬁﬁtéps described above as

substituents for al kyl groups. The term "effective

anopatiern RS Balk Ie réfeR 46 bp@énallh Subsibiterianaawp oyslid t hat
will elicif the biol ogical si ol ogi cal

;P .
hydpsicarbon eink systeras, praferably ﬁemamn&g torbearbons ReEUpg Fsmplary
cel.l o ki 0 | h&di1 \dydleaéptyl, cyclooctyl,
srofifincde ot FroptH YA RLIoARLTTyAIchB Ky RleReptyL cycloocty
cycIodé@&r@bbdodqoﬂaamhmiamagtyttExepip@ryrmsﬁtqents@m&uderfmeiogmore
di cal doctor, .or other clinician i of
el geous o Qe Bt POt oFe PRt R yrafostier SIRENI,
Sub§tﬁﬁéht§1ﬁ)r§1k9ﬁé}ﬁﬁll§s.or tunor, or killing or inhibiting
gromh of a proliferating cell, such as a tunor cell.

Therieatim “ditclifeimbifaiRahns the hbhitesT tielsuibjtics tampound that will
"further adm ni stered", neans that the differen

elictHle biotagicab phyelogicaaphasmacelngintlstherpantic g angilsal response of a

al.ternativel v, of .i bt An h€bei ht by th
cell iy ity o it BB A oo f el tha ifbeing sough by the
reseafdher, ghatinacblogise xphapharis} velerirfaciaennedicatedoctosnor other clinician,
di fferent_ da or, via differgent.. es or f
e e A2V St o L SOPRLFRISE BBV & apr o
tumbk, W ki1fiRe oﬁ%ﬁ[tir%%ro@!h%ﬂaﬁﬁolﬁ@ﬁtihg délf8uchldze tuaromcell.
"1'G0", as used herein, refers to congentratiaqns at,,
whi Bie termr$fusthentseatedsh Shwghgiadrainisies’s B agher agmipisteresy "y means
r,oW.heof . C 4lC le§ {oB&th& tdriavivel
o itpaie (BirpetiiCabes hliFhe liifisicied (B, Emively or
intefi@RRNEES [Buch durther udmirfistration arayl ke teypenplly or spajially sepgrated, for

approprjate curve fitf] or, statisti of
example cgg%?rgxeterlyl’es,| @gdilbgq%{}%ga%yr paa Ocﬁﬁ'l%rfﬁﬁ H{eo@%% gjlrnléoutes of
adnRRerhdigiear regression anal ysis.

The term "halogen” or "halo" refers to fluorine, chlorine, bromine and iodine.

The term “IC50”, as used herein, refers to concentrations at which a measurable
phenotype or response, for example growth of cells such as tumor cells, is inhibited by
50%. IC50 values can be estimated from an appropriate dose-response curve, for example
by eye or by using appropriate curve fitting or statistical software. More accurately, IC50

values may be determined using non-linear regression analysis.

As used herein, an “individual” means a multi-cellular organism, for example an
animal such as a mammal, preferably a primate. In addition to primates, such as humans,
a variety of other mammals can be treated according to the method of the present

invention. For example, mammals including, but not limited to, cows, sheep, goats,

-7-
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As used herein, an "individual" means a nulti-cellular
organi sm for exanple an aninmal such as a mammal ,
wonefsaraisky a primate. In addition to primatespCsuEeoaso1733
humans, a variety of other manmmal s can be treated
according to the nethod of the present invention. For
exanpl e, mammal s including, but not limted to, cows,
sheep, goats, horses, dogs, cats, guinea pigs, rats or
horseshdogspeats, iguines pigseratseay ithes boyingi pidne.fegringecaninggiefipe,gpdent
£in eci be used. The term "netabolite", as
orrﬂ%énfﬁig?cig’?%n%r%gg@s to any substance produced by
et Bieokeis fimetabdljte’s asreded hetdin, refersde a8y siistaatoproduned &%

used herein, refers to the various . .
metBGH 3 G3chaeBale s Ml Bh Anered et o da e varigns
phybeiRnéRfcAl BidchéimicAlAhamaedIBit Al RedttioDin@6lveeh the transformation

chem cal conpounds occurring in the cell, ti ss”e, animal

of meleeulen onshemicabeampeunds gegpiping.in the gslly fisspe, systemn
ind{\ﬂﬁfaﬁi gien?&?hn%}nﬁ{tﬂhéﬁfr{?dr ug", as used herein, refers to
an aggn% whi ch i

s converted into a pharnacol ogically

act e panent 45 U LIy ph D o REOR (i@ fs@Bn ViRl sthto a

becg%estg%i ﬁ%é%u lﬁg iu% {Jaa}le:rééﬁ’srf grﬂ%yéﬂ%gflﬂggueasi elrl to
phadsdadodogitally detieepdrére dpeyienvived Pogirugees ofienyysefud because, in some
. instance, be biqavail.abl.e by opral adm,ni sty at.i .
sitghase ey iy s araio aragne: it e paeppay TS frdnstance,
be 518X 1bHR Y \684l adMinifiatibh WhiefeaPthRpabhe divgdethot. The prodrug may

conpositions over the parent drug. A prodru

. L " may be
alscclavedmpeaye selgbilineinphpiacedich cypasiiang 8¥§frfg"cl’%{%‘?tﬁ%g,- A
proh@%lnli' Wco%@éé@@gﬁt%%&&@?ﬁ?Pfoa'iﬁgl?é%ﬁﬁﬂiﬁns, including

rol’ysi s. Prodrug, nolecul ar
enzginatic processesahdunetehdlin by dradysite Sew Gaygwardeal., "Brasiug malecular

gy 3] PRFRPLS RGPS RARBET, Lo piipf pREEds (symp ]
Me&tilig Bk 1098, 499.20f (10h9); Nagiwani 6 Woldd] TPefiellligy a@orent review

therapeutic use”, Drugs 45(6): 866-94 (1993); .
of thrin pliied) phamencylog rRed therapewsin usgs ueah(O¥ %%@f* (1993);

s Sl il il B R
19(a)j\924m¢2}13 $$9960; Stélienit @b) "Hanmgs. m?thses('j Drveqdvanggs) in dizdcal 3
X { - " tim i.on. of
praggiper rvenauk 43798 (RS ORE Al PRepbyb AT beflafon of
anti-HEV hubiRbLide Aalddh ahdBodhPIYA rédiew OfF died-cellular pliaymacology,

rel ati onshi ps and pharmacoki netics", Adv. Druy
strt@lre-\agtﬁgitym&tio@épﬁ%yl pharmacokinetics", Adv. Drug Dehgery Rev. 39(1-3):

117-151 (1999);

As used herein, a "proliferative disorder" includes a disease or disorder that
affects a cellular growth, differentiation, or proliferation process. As used herein, a
"cellular growth, differentiation or proliferation process" is a process by which a cell
increases in number, size or content, by which a cell develops a specialized set of
characteristics which differ from that of other cells, or by which a cell moves closer to or
further from a particular location or stimulus. A cellular growth, differentiation, or
proliferation process includes amino acid transport and degradation and other metabolic

processes of a cell. A cellular proliferation disorder may be characterized by aberrantly
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117-151 (1999); As used herein, a "proliferative
di sorder” includes a disease or disorder that affects

wea 20\lorwdsar growt h, differentiation, or prolifeCcaEremws/001733
process. As used herein, a "cellular growth,
differentiation or proliferation process" is a process
by which a cell increases in nunber, size or content,
by which a cell devel ops a speC|aI|zed set of

regulitad actiulinst grosvtwhiprolifeiafibmr difforentistion, obr ontignetions| |Gellular

proffyatbe isgeceed A, THFSTashi Akeh EgibIbi” s T erein, 2

rturdbrideRice Miseddel 6, dividedT Ghélhedsahi discase mredsordamemawenzed by
amino acid transport and degradati.on and ot
abemtbﬂd@gplgteg,cgl@ggrsggwg? pg)h@gpqlon,a% htjatign, ad es1on, or migration,

whl%m fr@ nQfe pi'o?ﬁf:ﬁj(ﬁ{ B MeiRtenEN &S %@Hﬁéé #BRdrHNs used herein, a

yregu atedc | ular growt proliferatjon,
"tuldoﬂ'flmledﬁswabenm oronaligngntamassref tismie: uExpmples of dfulariggeyth or
L ncl u [
ool o e R RE Do 58888 . 3RS frooma o

leultdnfih,Uskam Ip&:s @if seacteinolde)ibao adarot hh‘med(td> 6101cme dvzhyin lung, breast,
aber r ant

y regulated ceIIuI r rollferatl
endgmptrial, apering hepatics gATOIHTSING, ¢ D 5&@’8 ??r’n%%“ge“e‘“s
andrrf?&'agtﬁs:é %sél ﬁﬁéﬁﬁi dnd'heRfatopbieti€ aﬂ@’BﬁMyélﬁpﬂm@iame disorders.

use ereln, a "tunor" includes a benign or
nallgnant mass of tissue. Exanpl es of cellular growth
or proliferation disorders include, but are not

I11. Piatinumebased camppmmds e. g., carci nomm, sarconmm, ofr

| eukem a, exanpl es of whi ch i ncl ude, but are not
| i nintone etbodingdno of the peasertrnvention, thisubest platinemrhased; al |

t t t t "
corbet P e ey ARhF e s o
avaﬂmel 38 Lisbd 1RGN, 1REME BRetRdNeg @ﬂ@éﬁlrhembﬁiloglca:ll plfysrohtgnqab

di sorders. I11. Platinum based conp

phagmaegiess thempw@, medicelv on chpically SERICAE: st hen
adng P% eréw&}aﬁ S§$ er o gﬂ dllﬁbl@ anﬁ{ﬂ-yas@&' gHekapehic agents include:

|numc I C ag phrasé "orally
satraplatih a(mMe16), amms anid RdB83 or a plmmcquna@ll)t areepipklg salf, 1somer or

odgThna vl ShEd i LB oy 28 gl o i

shodfd BeVﬂeéa/ Y28 e @ Rhélightagil & thudi-based chauothaiapmmragemynay be
aval | able pl ati num based theraoeutlc agents incl

oralglaawa]@bm puch agenIn®) qlsoﬁm adpgnisere €L approprla (3 routes,
sucPlr:llg LR eéjé | F\al k)yoﬂﬁﬁ.?%ﬁﬂlaﬁnﬁlﬁgt}atldns\m& st be recognised as

following the teaching of the instant invention. Likewise, other platinum compounds

typically administered through non-oral routes may, through appropriate formulation or

chemical modification, be rendered orally available.

In another embodiment, the platinum-based compound is a platinum (IV) co-
ordinated compound, in which the oxidation state of the platinum is +4. Examples are
satraplatin (JM216), IM518, IM559, JM383, iproplatin, tetraplatin (ormaplatin), LA-12
((OC-6-43)-bis(acetato)(1-adamantylamine)amminedichloroplatinum(IV)), IM149,
IM221, IM335, ZD0473 (AMD473) and the platinum (Pt) IV compounds disclosed in
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16

20

prodrug thereof, and others described in EP 0147926
and U. S. 5,072,01 1. However, it should be recognised
woheds/iatashough a pl ati num based chenot her apeut PCTAG20065/001733
may be orally avail able, such agent may al so be
adm ni stered through other appropriate routes, such as
rectal, s.c, i.v, i.p, or i.m, which admnistration
woul d still be recognised as follow ng the teaching of
US 6/4d 3)953,113$15,07208hilUDH519,1 55 W54 1982 USH,41 8,428;WO 01/76569

o B LRl LRl S A e o e o

whieh 88 ifédrpdraedi héreat. i on, be rendered orally avail abl e.
I n anot her enbodi nent, the plati num based &?ﬂq@ﬁund i S

a phatfimkenemboyimsyt Sheplaanusebasshsempaung is a m gogipound
j | | | |l es are

of SSEEA] 8phaSinh iy P ol Bl G o o o1 2t
tetraplatin (ormaplatin), LA-12
((OC-6-43)-bis(acetato) (I -adamant yl am ne) anm nedi chl or
opl ati nun(1V)), JI\/I149,H3}{Y22$1 MB35, ZD0473 (AMDAT73)
and the platinum (Pt) 1 ’Cq:‘)rp ds disclosed i nUS
6,413,953, US 5,072, OJI-]QN‘U 573),9, 155, US 5,547,982,
US 6,518, 428, WD 01/ 76569 WD 02/ 28871, &
Coordination Chem stry Ryiews (2002) 232, 49-67, the
entirety of which are incorporated herein. In a
furg ey mﬁ?ﬁ@ﬂie@glgk o bitRerdt ahd A RadPmachenABMR Rk cied fibm
pl ati num conpound of a structure represented in the |

haldgeh) lwirony! gechanetate. Roihatyclqalolmreferably a seeleexply Inggriaa

the s or ,di fferen n r ' ent.l
emtodiaiad A e rhaah, B pafibd{ RERTRER o some and
are By @Ryl df betatpr Bf rahl smibodinientsRyayd R, bre the sanad and are both
enbodi nents, Rland R are apsent.,.|ln other enbodi ments,
hydrepeyh ar preferably halogennior sxamplecMQrifleoxy| or acetate. In
certain enbodiments, R and R are the sane and are bath
hy dingelanother genericotihe ylvw;qyg&ﬁ,platwmekaégg Flaem ﬁ?re,pquﬁg agent
. ihngad TRD; tructure:
is sifaptithy, SOPEROMERE CluaBlach SakdBAIH A6 RS the structure:
or a netabolite of satraplating Satraplatin (JM216)
has the structure: Satraplati n||can be synt hesi sed
according to the nmethod di schds in U S Patent

H3N/,,I;t‘\\\C|
HoN"" é\CI

O

Satraplatin can be synthesised according to the method disclosed in U.S. Patent
No. 5,072,011 and 5,244,919 or by appropriate modification of the method disclosed in
US 6,518,428.

Upon administration of satraplatin to a cell, animal or a human patient, a number
of related platinum-containing metabolites may be formed. The term “metabolite”, as
used herein, also includes a substance derived from a drug by physical, chemical,

biological or biochemical processes in the body or cell after the drug is administered.

-10-
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No. 5,072,011 and 5, 244,919 or by appropriate
nodi fication of the nethod disclosed in US 6,518, 428.
wopws/oawiss ni stration of satraplatin to a cel |, paniEra05/001733
or a human patient, a nunber of related
pl ati num cont ai ni ng netabolites may be formed. The
term"netabolite", as used herein, also includes a
subst ance derived froma drug by phyS| cal, chem cal,
Figimied| (e &omoRayimiand: eteaki 1985 Gancer §emotlien Phaveadobdf 155-162)

|| aft t
shofs grrRbly At yGy O s Bt ) O B Buefblf Aef 1 1OIS8S, pvis1s,
m%%}g)&lmh gwgmﬂm?pbx?ﬁhmeggiya%sgg akilled isth laﬁtpziddlithmal
an epLcts
platinymygontaigingjmel eog\éeswr%ﬁogp@hblbwé‘bw&% Saérﬂ';{? aﬁ"rr
adnLﬁ‘i@tfré’chn to %q:gll L&l or RuiRkh PHﬁ@n@ ,GiRE Qhéli Meabdlitecofl se@apiarin are

or med yrretab0|smo satraplatin after
encammsso:ctmrthc saspe pbihg imstant invaniional Sudteblemeirbobitesingaytbe farped
witH e FEIARRN, dritp e i IR oMb Brod o LERAGHRACEH S pdsforidion.
Altérmymbe,r fsaxrhmetabvslttdsn mayt beefitst ﬁmﬂnedi outsiflthe tieaterbdelldpuch@itthe

bi ol 0 bi ochem cal
Gl ot PrERG b e by VRS ERItoB R S TR S bpe gjerily end
adnﬁHfste?Jd dlneeﬂy &%te Qéll, taﬁinhal (05 Hehapatient. t st eﬁhmplealN?Il 18 may be
f or ned éﬂs nt hetic reaction fromsult

Synﬁlegtsctd acgondmgetpl method diselopad ia EF, K7926.@R 9&05601665 apLUS.

ls 8 may

4’3%%M59)’/ ﬁ?ﬂleg?se aeg % g% (ﬁ}? ﬁogﬂ;thoél ':19”(‘59;{1 gr&gﬁglnggf eaélell n EP
ferméht@ith, stép3 2, 060, 615 and U S 4,329,299, or may be

formed by biotransformation fromJM16 in a separate

f ersagmaphtih @ibcﬁfsﬂﬁrab@&hffﬁﬁhﬁﬁ'mm cisplatinriae ﬁeﬂsadniayavallablhty and

di fferent frommﬁ tin due 0|ts oral avalil 1 tion
fovennable sUBBIDRIE, Siah B8 e gesnet af Kdton aad Apwatodisud i ddgfion.
theté! iSRG YrosSRGisARLY M&ﬁaﬁrﬂplaﬁrﬂmﬁﬁabﬁlatﬂﬂ@a&ﬁ&ﬂ&sl 53,0681; BrJ

Cross resistance between satraplatin and cisplatin
Car(cé]aﬁﬂ: @A0Rdadecd3hergipgne demponstratg taas theggﬁca@x@f satrqp&p@@@nd its

metgﬁ?ﬁf: s m'ﬁlg%g%gﬁﬁ %;E&Ea&n tr&% it Hﬁmﬁj deli§ aﬁéﬁnﬁﬁe FpLr apl atin

e A A S

satrﬁﬁlhﬁﬂUMZIfG) IV Bt @ TIVEBS or G HhAAILGY thedddlf. [Mheaerth BBy ms

prodr ug fhereof. The term" prodrutg as
used herein, also includes a substance that can give rise to a pharmacologically active

metabolite. The prodrug itself may or may not be active; for example, it may be an

inactive precursor.

An exemplary subject platinum-based chemotherapeutic agent may be
administered directly to the cell, animal or human patient. However, as will be evident
from the discussion of metabolites, a first platinum-based compound may be
administered to a cell, following which an exemplary platinum-based chemotherapeutic
agent may be formed by metabolism of the first platinum-based compound so
administered. Such first platinum-based compound so administered may be considered a

‘prodrug’ of the exemplary subject platinum-based chemotherapeutic agent. For

-11-
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used herein, also includes a substance that can give
rise to a pharmacol ogically active netabolite. The
wonoedroagsst sel f may or may not be active; for egamphk®s/001733

it may be an inactive precursor. An exenplary subject
pl ati num based chenot herapeuti c agent may be
adm nistered directly to the cell, animl or human
patient. However, as will be evident fromthe

exaifiples IS5 ®mayf beatoakidéred s prodrdg § IMJI18: asdM13&s@a exemplary

conpoun be adm ni.stered o, a I f al i1 5
compRiEh U dRb g op L e aietL s SRR b B s of mmsts.
Ana?(%%?ﬂy,mblmn%}%l%% bohsiRteoprodig of JM1¢8.f Otler compounds that
plati num base

nL conpound so a maﬁl stered. Such first rted

whep| administareshde da <§Hp GuHRPLs dodidna; é’?@‘?‘@d%ﬁ‘&‘f“ﬁ@ are converte

(meg %Qﬁegﬁfb er Bfaﬁ? Edtpoudli utséﬁl £ fihahydsSefthéRvention, such as
pal Rl Dasedr ermt%erapeutl c agent. Forexanpl e,

TM118E B@ulhpe lonsidersd dwittenl the peapdr oy thet ingtent, sventiony \Sugh other

corq&)g{}]tgﬁ:( {%gg l)ir?clrl%de? %ﬁﬁ,g%pe%/g > fogh%a}ft%;orgtgg eﬁ%&@%@r fibj eElh@om.pound
usefAN O ERUAthod JMR e IR¥ntidnS Gnb efotiowinigdtheedisclopre @i the dpstant

JM 18. O her_ conpounds t n _adm ni ster t .
invesgipn, a msqwk,ill%ighp e éﬁa‘f’?qu;‘? ivggﬁt“’ SPVEIORh B of appropriate
t bolised) to an exenplary conpound

sucf BOUEE Pihooliid?

e nethods of the invention, such as. .
JMIi 8nothenembodiners b glatisumdiased gompeand éspveinisrmedige in the

L, NSt apt i nventi on t ( j
symitie & sagap e U o TP 383 By FRtmicid fRiude
IP-OQIB! PelteSNb 4,68 RTS8 MH BV 8 ladlintdrmb dietei fowsymttiesizingsspkaplatin,
follow ng the disclosure of the instant invention, a
EP W@W@%M]‘@dﬁpr?%ﬁél art woul d be able to envision a
nunber of appropriate such prodru corrgou ds. hi dby one
A ndnvet anefheh amkediment, e RIPUAUTH 7R SOBROUBHS SERIEFTEd bY
j ' ' t hesi f t | ati JM216) ,
Ofdjﬁ(ﬁ?gﬁ%%h%g@%éml a?il iSn?erSr’n{;.\ldir gltoeg : ﬂcl( ude P2 1
U S.,. P , :
R RsE disaRe T 08 5 00T Sdentetiye Rlchiing goners) siucture

and JML49 (EP 333351). | ot her enbodi nent, the
pl ati'nﬁ#r‘%‘g)s"é‘ﬂ"‘%"ﬁﬁ%%%ﬂ?I?é%?érﬁlragsent ed by one f the
foll owing genergl,strycpures:
n'—lci—o\-:mio—g—n
7N
A

wherein A and Al are individually selected from the
group consisting of NH; and an amino group of 1 to 10
carbon atoms, with the proviso that when both A and
Al are amino groups, at least one is an amino group of
1 1o 3 carbon atoms; both X groups are the same and are
Cl or Br; R and R} are individually selected from the
group consisting of C1~Cio alkyl, cycloalkyl, aryl, aral-

kyl of 3 t0'7 carbon atoms, alkoxy, alkenyl, ?ll;:ylamino
of 1 to & carbon atoms wherein the group is joined to
the carbonyl through the hetero-atom in the case of
alkoxy and alkylamino, and H; such that the X groups
are cis to each other and the CO:R and CO2R! groups
are trans 1o each other.

(B) Those disclosed in US 5,244,919, represented by the following general structure:

-12-



(A) Those disclosed in US 5,072,01 1, represented by
the followi ng general structure: 1, A Pt(1V)
wanis/rwser conpl exof the formula wherein A andpP&L/ERe®s5/001733

i ndividual ly selected fromthe group consisting

of NH and an am no group of 1 to 10 carbon atons, wth

the proviso that when both A and Al are am no groups,

t least one is an am no group of 1to 3 carbon atoms;

bot hX groups are the saneand ard’d or Br; Rand R are

i ndi vi dual | y S 'ci"ed fromthe group conS| sting of C 1-

Clal kyl, cyc u aryl. aralkyl of 3 to 7 carbon

at ons, al koxy Ikenyl al kylamno of 1 to 6 carbon

at ons vvherelﬁ g roup is joined to the carbonyl

t hrough t he hetefo- atom in the case of al koxy and

aI kyl ami no, and B such that the X groups are cis to
9%‘,,9 A sddRd HoRRaABeupehdBl groups are trans to

nﬁrﬁgﬁ‘&f uﬁn&' ﬂﬁgﬂ;&uﬂm&ﬂm n US 5,244,919,

rmresema&dl Wkenilhe vk MWWr al structure:wherein

Aalkgxat: and K i3 halogsw proalieyd gropecsiipye Gr oup consi st ing of U

nfigibexiteani no group; R and RL are hydro gen, Ci Go

al kyl, al kenyl, aryl aral kyl, alkylam no or al koxy;

and X i s hal ogen or al kyl nonocar boxyl ate or

? i%@eﬁ?se@%nﬁ%%@ﬁ@ﬁ% asé&'?é’r%%ﬁ{mfﬁ@ K Bl sftone?
| | X i
?ﬁ%@?ﬁ‘?’i‘ﬂﬁ B%ﬂg‘f'?’n}ég? or h;drox;:/ grou;, aRl and R2
are hydrogeﬁmm,,o»@ 6ot rai ght or Bbranched
.//‘ \.

in which
X is a halide atom, a psendohalide, or hydroxy group,

R* and R? are hydrogen, C, to Cy straight or branched
chain alkyl or cyclo-alkyl, aryl or R?NH, is a hetero-
cyclic nitrogen donor, and R? and R* may be the same
as or different from one another,

R® and R* are hydrogen, C, to C; straight or branched
chain alkyl or cyclo-alkyl or aryl, and R® and R* may
be the same as or different from one another, and p1 R®
is hydrogen, methyl or ethyl,

#nd having the cis, trans, cis straciore,

(D) Those disclosed EP 0 147 926 A1, as represented by the general structure:

-13-



chain al kyl or cyclo-alkyl, aryl or RINH2 is a hetero
cyclic nitrogen donor, and R3 and R nay be the sane $
wonoaiozfssent from on another, ) Those di scl osedTEP2®5/001733
147 926 Al, as represented by the general structure:Z
Pt Zi which Aend B are the ease or different and are
each selected fromam ne and al fcyl atai nes or together
represent diam nocr |oal kane, X and are the sane or
different and are se)J ected from hall de e pseudohalide
or together represent cycl oal kanedi carboxylate, with
t he provisos tHaJ\V\,hlen and Y together represent
cycl oal kanedl carboxyd@ate A and B do not repre eerr:
apai ne and/ or @LkVTa “TmLYMMen A and B toget her
represent a dianinocCLIoaexane Z and Y. do not
represent halide and? or pseudohal i de, an= vfaen A
represents anani ne B does not repre ee r ethylam ne, i
ecr propyl anl neor cycl gpentyl ani se and, the Z Eoieties
dPe Bt BhE 1ol *AF ™ SEFFRE e 7B Ral I'dé and hydr oxy,
| £rébh E}mibbOoSed degphgeed orn WBthr S47r88R as represent ed
by mti,tl,%.ag,aﬂiﬁ,l;,ak 51 FUGE WhESane NE M1 ACREALa ke acet al . (F)
ose disclosed in EB O 727 430Bl as represented by
t dekectpe nEprn beldder 6 PREWERA LA et e P BT KPTE ™R | eavi ng
OdyRidPix ALEkFBY1:06 d1be veapRvieds eief ik enbad ©r t oget her
forma bi-dentate. carboxylate, or_sul , each B,
WiISFEH™ nBVbe" t#é”éké‘ﬁ%g%rr xéllaa%ef er ea:ﬁttg ?Qagﬁgl 0, hydroxy,
capboxy| atiee wdrbatai=eiror “ear Bofrat & BT, Z is a
SHbsldt Ut Rl RFLDRMNeIRE Rt G erSthedid et Sterically
hi nders access of the Pt atom t 9 aB[gN@ﬂrand of a
t PHOF BefPlidthePefi 2 FE SR UA%at ur afedCycl i ¢ ani ne
C 8:pFe6hnt) ahBehite) idotrofrhinioel gh ciclveentritinive anfi thy Bgen at om

moleties are optional and are selected from ballde and hydroxy, in

(E) Those disclosed in US 5,547,982 as represented by the general structures:

NH;, ¥ X CLASS]
N1/
"
o 1N
NhH: ¥ X
AL/
R Q
Q CLASS M
0 Y NH
S A N
|
e Q/Y\NHJ--B'
0
NH; Y X CLASS I
N2 AN
R—NHa Y X

whercin R is H, lower alky) of up to § carbons, alkenyl or
alkyny! of up to 8 carbons or aryl; X is Cl, malonate,
glycolate or oxalate; Y is OH, Cl, COOR' Lens B, or absent;
Q is an atkylene, alkenyl, alkynyl or aryl linking group; R
is H, Jower alkyl or aryl; R' is H, aliphatic, aromatic or cyelo
sliphatic group and R? is a cyclic aliphatic ketone, ketal,
hemiacets] or acetal,

-14-



whi ch cyclic am ne may contain one or nore other

het er oat ons and wherein said Z has a substituent on
woOhersatmass adj acent the ami ne nitrogen at om andP&TiE®2005/001733

NH3. ) Those disclosed in US 4,329,299 as represented

by the general structures: A 3C X F-X - Tf in which A

is an amne having the fornmula R-NH where Ris

branched chain alkyl, and X and Y are the sane or

di fferent hal ogen. The pl ati num based conpounds

descri bed above will b ol l ective referred in as

{Ielhosg diseleseddn BB O (44 &SE@?FB%?B‘F%@YF{'%@C% B‘j“éc?‘fres-

pl ati num based ounds al so enconpass any such conpounds

i n phar n‘gg:\mi ce}il y acceptable saltBs. The subj ect

pl ati num’based Aonpounds of the Aav 1ryi"‘on may contain
one or nore ﬁé{c

ric centers, preferapnlky carban or
pl ati num d\(\Qus- occur as georr?/th\a% i somers
ereoi songfs. TheApresent inventj0On encogpasses all
these isomers and mi xturesthereof, Bs well as
phar maceutical ly acceptable salts and prodrugs or the
subJ"8®t pl ati num based conpounds. |V.
Non- plaataishummdaaseac retvehaosgreeat digentagyegather 0n pb-geptde @rovBgtipr s
that :‘g‘lf:e,e\'mélgﬁl y§$n%£§ne oQtEiffergn?Ig I(a@ngrg&Yarbs tet&r@ﬁ&%na@tstel,a
var i eiiyastiubddifica k@i thé GostBigheRicsly ks a tirfe Ptatorf tp OFP sg\?ar;d of
L eat gEme=hypash £ Hunmeieatons e RELIS TS THRHICHR.
Pr ef e&oﬁeﬁwﬁtw@aﬁ&m&g&ﬁm& @se resistant or rerfractory to
non- ptigti- num based chenot herapeutic agents. In certain
alternative enbodi nents of the instant invention, the

(GuPhase disploatd mUiS $322.292 esypprasergedrby theeenerak siuciuges:

treating tunors that are refractory to other

5 pl ati num based chenot herapeutic agents, including
cispalatin, oxaliplatin, carboplatin. For exanple,
Exanmpl e 4 derroh,a} r.g,ﬁ‘és the effectiveness of certain
subj ect B

in which A is an amine having the formula R-NH; where R is branched

chain alkyl, and X and Y are the same or different halogen.

10 The platinum-based compounds described above will be collectively referred
herein as the “subject platinum-based compounds”. The subject platinum-based
compounds also encompass any such compounds in pharmaceutically acceptable salt
forms. The subject platinum-based compounds of the invention may contain one or more
asymmetric centers, preferably carbon or platinum, and thus occur as geometrical isomers

15 or stereoisomers. The present invention encompasses all these isomers and mixtures
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pl ati num based conmpounds, such as satraplatin (JM216)

in cisplatin-resistant cells. Resistance to these
wohedsiontass based conpounds can be tested and vePCTiE®@2005/001733

usi ng the nmet hods described in the Exanples. In

preferred enbodi nents sai d non-pl ati num based

t herapeutic agent is not a hornone based drug. In

certain enbodi nents sai d non-plati num based
theleBEr &Pl 6s Ppharmiacertically acgitahle tsalty andvprodags| ent dhe, subject

ILn ot her enbodlnents sai d non-pl ati num based
Pm?ﬂ%?ﬁﬁ@dﬁp€m is not an anti-androgen. The term

“hor none- based drugs" refers to conmpounds which are

used in hornonal treatnent. Such conpounds may be

hor nones or derivaties or variants of hornones.

Hor mone- based drugs al so include nol ecul es which are

IV.R i ﬂﬁﬁndﬁ?%ﬁggﬁ addffic %tvatl es or variants of

C production or action of

nor ERRSS: or Riighs e oo O FBLPS B Gecibi e b Saricty of

referred to as orrmne | ation thera . Hornone
thembbwtid agants Inmyebplyeﬂi ifirosn txeatmr:m withnthemiashaghs ofiihe pygseqt invention.

er_or t he R nes

Prefigird Hompt ofS Bevotnaticerrbrep g R B BREATIES
che§Rﬁl‘Per d@éﬂﬁé‘» ag¥ntsC 3N Gﬁ{am Sltegnatﬁe réfbodinientshef the staat iyention, the
depend on _hor nones, t est osterone, for %Zf?f“ée

subjasé platimamibag compppdsamiye YRt ataralial (oS
oth?xo;zlﬁﬁlpin‘? phddd Shabt ﬁf}‘ﬁﬁeu‘% apdMis, 'ﬂfclﬁd’iﬁg Eidpaatin, o&lﬁﬂatm,

tnent IS usua ectlve f or l1Tmted
carbmpw;m. ¥pi exliple, Eaammb 4 denonsiges the effmttV@rleSts 9§ eertaim gnbject

to
plafiiytnseaieogpopn il & tieplefa (31§ LR AR ST,
Reﬁﬁ!ﬁﬁie‘w mesér platingh-badeompuaids canbe kstededd vedfied eing the

exanp urgery (e g. renovel  of the testes) or by
meﬂxoelgd@fagb@ymrﬂ@‘ag Ies.i ncl udi ng hor mone- based dr ug

treatnment. There are two main, type %egf such.hor npn

basbpreferngd embpdigients;spiduiopzarinBiA &ﬁ%ﬂ?“saﬁﬂngﬁﬁ“’t a
hox{;ré& g'bgéeﬁ ‘%& ?125&%5}? écﬁfﬁ%ﬁ galg‘?l'bﬂlﬂi‘ﬁmﬁﬁltﬁ&d tHépr@ﬁhd gent

ease ary glan HRH, 1 f not bl ocked
is rios a@naitamubwa-régmawm m othet @sbadimpnts said aon-platisumehaser
npl es of such itary down-regul ators include

thera@ﬁchoqggmﬁne 15 rogtep] ptorelin (De-capaptyl),
gﬁf Ier g{é?:}il?logsu Lo e;@gqg) c} and’ggfersgth%Bppo&nci)s vx?h gﬁ(gre u§§<fﬁ’1nd’

hormonal treatment. Such compounds may be hormones or derivaties or variants of

refrllétory to

hormones. Hormone-based drugs also include molecules which are neither hormones, nor
derivaties or variants of hormones, yet affect the production or action of hormones.
Treatment with hormone-based drugs is referred to as “hormone ablation therapy”.
Hormone ablation therapy aims at limiting the growth of a cancer or tumor by limiting

the supply of hormones that this type of cancer or tumor needs for growth.

Some types of cancer, e.g. cancer of the prostate, depend on hormones, e.g.
testosterone, for growth. If the amount of testosterone is reduced it is often possible to

slow down or shrink the tumour. Such treatment is usually effective for a limited time,
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testosterone at the prostate. Exanples of such
anti - androgens i nclude cyproterone acetate

wOy@roassat ), fl utam de (Eul exin, Drogenil), nptuEaniodeo1733
(Ni I androne) and bical utam de (Casodex). It will be
appreci ated that other types of cancer may al so be
treated with hornone-based drugs. These include, but
is not limted to, breast cancer, uterine cancer,

typichlyy foir d 8 ¢@ 24 sronths oA fierltat, the hneor. mBstepitsseonding to the treatment
non-pl at i

d ts f ' '
and Jesyme gf ug}g. %%'g‘%eg ﬁgggyrpggﬁ%@lcg&gg Y egf%e?gfr? Sare

d ibed in the follow ng, i ch
e e S BLERTE B 5F fvoro
test8) AR b§ druglbasd@iran@EntResivding Hoembre-bassd dag tteatngent. There are

paci t axel and docetaxol is a r_m'éor {%{Iggl em for al lbl K
twogRaiRkYRRs o4 peshithosmenshasechdrugs. iFinst PHYIATHE SQWIHr&ilifgors bloc

luteTﬁ%iﬁETlﬁnﬁ&ﬁﬁr-lteletaQﬁ%flo _ kakﬂ?,%ﬁieﬁﬁs fedadeld Beithgpitudtary gland.
tubufin, thereby Causing the formation of unusually
LHRHR ifi et blocket ialpstimslus Tordhe tesigh trypreilucsitestosigronss £ixamples of

' t he mi,t.oti. i Lt . i
such g% RoWAcee ol fsiSft SRSt PR R B FubdgaptyD,
buskARNIASHproftl) 4ad goseretia Esldésd). Scond,antanduogens block the action of

dysfunction have_been descrj bed a3 wel |, li %CJ: udgt%% acetate
testapiprong Bhihe pastite Expmplgep wchmﬁa Lo8Ens ME P SHYBFORIENY
! skt s juBAS: Adbicatotanfd
() S Wl 7). npams o) oo
(Caaodex).Utrwill heeppoesiated thet asherdyperiaf cancer may lse bgpaied With
t h . t L~ .
ro PSR G RS AR B FrRUPD] 4 bt i cancer,

thyRsid cattet &d &lort da@caapopt oti ¢ cascade. These nechani sns
i ncl ude decreasedproduction of netall oproteinases and

th e_s.ﬂtﬁ_{dﬂ]@ﬁdd-ﬂﬁthﬁfm-@ﬁké@h@ﬁim} ﬂiﬁ vﬁﬁéﬂ thp sui:]tjécft platininmrbaseit]
motility, with consequent inhjbiti of.angi.ogenesj s
compouBHHAle T10h CRORETeSisERtTe deschibed inth felianits WEHOREY beieksep ==
. subi ' d conpounds,
norlf-ﬁ@lgtbx%%ﬁgmg?és%f #@i-&%e Rh&ﬁ%é)ﬁ?ﬁ@a@ﬁﬁ?. np

atraplatin (JMI mai ntain their
t herapeutic efficacy in tunor cell lines resistant to
taxanes. In other words, tunor cell lines that are

1 ,i:esi stant to taxane treatnent do not show resi stance
1B ¥®%at nent with the exenplary subject platinum based

g gbnggqﬂgtgﬁqe%g ftgxggesq{k%sf)%a%axiepe\(n%n&oicgﬁxol-@ ) ?naj(ﬂ'ig?oblem for all
chemotherapeutic regimens utilizing these drugs. Taxanes exert their cytotoxic effect by
binding to tubulin, thereby causing the formation of unusually stable microtubules. The
ensuing mitotic arrest triggers the mitotic spindle checkpoint and results in apoptosis.
Other mechanisms that mediate apoptosis through pathways independent of microtubule
dysfunction have been described as well, including molecular events triggered by the
activation of Cell Division Control-2 (cdc-2) Kinase, phosphorylation of BCL-2 and the
induction of interleukin 1p (IL-1B) and tumor necrosis factor-o (TNF-0.). Furthermore,
taxanes have been shown to also exert anti-tumor activity via mechanisms other than the

direct activation of the apoptotic cascade. These mechanisms include decreased
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the present invention relates to nethods of treating
patients with tunors resistant to taxanes by

wadosrsser i ng a subj ect pl ati num based conpourdT@P2M08001733
present invention, preferably satraplatin (JM216). By
the term"taxane", it is nmeant to include any nmenber
of the famly of terpenes, including, but not Iim'ted

to paclitaxel (Taxol) and docetaxel (Taxotere) ch
provuation o nietadloproteinases aqd the inhitithen efndptheliglog]l Pr(é'efefatlon and

u revif activity agai nst
mo%ﬁﬁt ‘z’ﬂtﬁ c?rﬁﬁ?%‘%nlt ﬂlh &?‘J %P’)glé&ge}é%ast | ung and ovari an
t unAs shopoeia, thé Bxampdesnﬁpphodﬁﬁsz@uc demnondiratedzthasererplarst subject
Res. 0 1993. 19: | sSsery.e ncer
platiqunypasey Somgogn®. Hlase atb’a@%dgg nbwgﬁwﬁﬁe hedboutic
effitheytil BurRérS&efNines fEéi%ﬁlht Raxdnes f arotied viords aghoraselt lmes that are
paclitaxe ocet axel deoxyég@nat ed pacl | tﬂg@ o]
resm@gt toriekanp eaimeat d, et Sb@g resgsianca Hhreatiment e exemp ary
SUbil i C@égmﬁﬁ %aéﬁ]%l mtpo (PS sehf"f’ﬁ@@lﬁlonasl‘ 1S Sshe RETLBHiMent of

es bo ved and related fornms and
the presentdavenyios yelathe® mﬁhodself mm patiegts Withaumpessresistant to

t her eof . udi | | .
xS S AR S B SRRt PSR Yihon
preﬁa%blffsﬁfhglaﬁﬁ{mm:tmch are herel n i ncor por at ed by

reference, and that sold as TAXOL(r)by Bristol -Mers

Oncpy, gfiernAakade®)iels rieat P0aR¢udPayrebérarf tied familg aff terpenes,
use in the treatment of refractory ovarjian cag
|we}5?hwere

includingUnitmetlisitad eapachitaxriid axel) and docetaxpld Tauetpis
o AL s Sy A i
agairse cartairetuapys, fpartica vlyrbedast, mandbvmxﬂumms(Spgcfpman@le,

b Ho Ca t 797,
P RS T S8R, e s,

In théHefod3 an zltdkagéd pHaPmaceR@éadyd1fithé prsdd itlahtiord, q»referred taxanes
treatment of neoplasns in the skin gEI nzi g, et

arepaelifaxehrdoceigxel, @qugen@?émcht% Heyl 33 and ﬂ'@gd‘eaﬁ%?“’ﬁ%cﬁee
Anﬁlgé%)kfpﬂ%ﬁsﬁ 1335); 354 g@grst al. -Sem Oncol., 20:56,

e corpoun o shows potential for the

tr eﬁfhm? gaxfglgl Xsllégﬁ;mgre{ﬁ 1qaﬁaesddoﬁ?ﬁ§tﬁlgql%9ri%d fld related

ung cancer
forfiBbaAd tliendos1Bt Smetesized terpenes or derlvatlves thereof, including

e deeereoul e ConBaeabonl b e deeeetl vo suoas
and-%ﬁgr FEGhicHite RBRAEMERPbRRE tpdefREende Andlthat 30K o I’I(MKOL® by
Bristol-Myers Oncology. Pactitaxel has been approved for clinical use in the treatment of
refractory ovarian cancer in the United States (Markman et al., Yale Journal of Biology
and Medicine, 64:583, 1991; McGuire et al., Ann. Intern. Med., 111:273, 1989). It is
effective for chemotherapy for several types of neoplasms including breast (Holmes et
al., J. Nat. Cancer Inst., 83:1797, 1991) and has been approved for treatment of breast
cancer as well. It is a potential candidate for treatment of neoplasms in the skin (Einzig et
al., Proc. Am. Soc. Clin. Oncol., 20:46) and head and neck carcinomas (Forastire et al.
Sem. Oncol., 20:56, 1990). The compound also shows potential for the treatment of
polycystic kidney disease (Woo et al, Nature, 368:750, 1994), lung cancer and malaria.
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taxanes are described in "Synthesis and Anticancer

Activity of Taxol other Derivatives," D. G 1.
wéiogarmsset al ., Studies in Organic Chem stryPCY®P2005/001733

26, entitled "New Trends in Natural Products

Chem stry" (1986), Atta-urRabman, P. W le Quesne,

Eds. (Elvesier, Ansterdam 1986), pp 219-235 are

i ncor por at ed herein. Various taxanes are al so

Dochtaxet (I‘{}debennoleI‘BIerthutexbtcath@nylesl, Béaceybpaclitpxel) i preduced
a

undgf 8 efieck LA KO RRER! R Al olent Kol 48 A0 B oA St
taxaﬁs latecdtbdribell "S}fndmtsig ragd nmﬁwm%ﬁmlmyaxﬁrakol dthﬂf]l?tmnmves,"

yanytaxan rdless the res anc, apgi sm .
D. £8P hesson st SO ToR i OBBRic et S0F 28; iflpd HNed TeHd in
Naﬂuﬁﬁ IphiRicts f(ﬂl"em?s?ﬁ%"m 986), BtLeRBhart, PaVAEs QuesdeNEds. #Elyedier,

nol ecul es nmolecules, i.e., a-tublin and/or b- tub;#e

Amgsterdagul 286).qp %ﬁ-wgrqmsgm@ta&dmecml Verousfaxangs ae
desgﬁ?% YA II)a't nt ﬂr%”?%«g g{)ké e é?fﬁ?%gﬁf %ﬁ&ﬂllﬁﬁﬁf)ﬁbo&?& herein.

0osl s 'Che p0|n nges In ce

Canig%ﬁln g%gnd? W%B%éﬁ gﬁi@ﬁf\%gutg:ﬂg f?tﬂgérg ; ﬂw?nétgdéll-csr@ ap7pq;ichlﬂe for

treating- Adiidys redigtaty & evepineeRs i yn anf  thxdney IregfkdIBSSS of |the gesistance
in Cancer Res (1999) 45- 3453 ncer. (
%HISEBOMWW%‘P“{SH@ %%F%Tﬁ r%%‘?eoﬂesg? %P[%} % £ SRdmple,

mofe?glgggl?aégéscmpcﬁggﬁg& rﬂolé&ﬁ? dloleédY&P 1 k., ocG!uan GAI6E P- tﬁﬁﬂln, up-

changes in the |evels of acidic
re galatioxb af ﬂ’eglycdprcﬂbma(mulgdmg\msmm @ene MPRnBrehanggshén apoptotic

B i B U BTyl ppesinor
B 0 LT et 50
thewsmman oG8 TS S TR0 o5 St Cancer
Reé"‘ir 96 @t @36(55' r rllﬁ% %gn @&%rpf)f %dﬁbé‘ﬁ@'&l@ﬁlotactlc protem-l

ase 1996) 26, 1-5), ch an?
(MCB - IngM€Pu1 ; e&hn ﬁmmerlB.ds (1r998)35 |34é[5-@|4§3) ph@geg; m;uhe devels of acidic

and (Bt raRGst! &9 nsr{g?tfggsglttgargsq%mgo AR | R KOF14S" HER2;
On&b}g%ﬁé f(99k§)T 13 bﬂ%DM@BSp@tEMBR (OR&Igehe k10083 e9mﬁ50m56§, Bioessays
a

or PKC b/ b2 and via nucl ear pr ot ei ns,

(2000 2206768 Fhenges in eheionnipplectlen Wohtaop] defegrin ! Bicogene
(20@37}1{2@6‘?9% 5(5(&? BR\AA ﬁgs 11?'%11@@ Qéepﬂfgoﬁl%léaﬁtes,t S £ Qﬁﬁa@hlone-s-

transferase anz/scf g(ljurtathlone peroxidase (Jpn J Clin Oncol (1996) 26, 1-5), changes in
molecules involved in cell signalling, such as interferone response factor 9, molecules
involved in NF-xB signalling, molecules involved in the PI-3 kinase/AKT survival
pathway, RAF-1 kinase activity, PKC o/p or PKC B/B2 and via nuclear proteins, such as
nuclear annexin IV, the methylation controlled J protein of the DNA J family of proteins,
thymidylate synthetase or c-jun.

Another known mechanism that confers taxane resistance is, for example, changes
in apoptotic regulatory and mitosis checkpoint proteins. Such changes in apoptotic
regulatory and mitosis checkpoint proteins include the overexpresion of Bcl-2(Cancer
Chemother Pharmacol (2000) 46, 329-337; Leukemia (1997) 11, 253-257) and the
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Anot her known nmechani smthat confers taxane resistance

is, for exanple, changes in apoptotic regulatory and
wonBarsssheckpoi nt proteins. Such changes in RQOEPH05001733

regul atory and mtosis checkpoint proteins include the

over expresi on of Bcl-2(Cancer Chenother Pharmaco

(2000) 46, 329-337; Leukem a (1997) 11, 253 257) and

t heover expresj on of Bcl -xL (Cancer Res (1997)
overexp®@sivn 15 Bel-aLi{Eaneer Res §19971 57, DHS- 112@7}eukem1a (f997) 11, 253-

257?“66&X;§’Jr%§nc B¢ Bl E‘ﬂlﬁ ea%"%}‘ffgkg(} 5! %ﬁ%@gl gﬁseﬁsﬂr%zf(ﬂg%lgkes Treat

(19942sThBte may al so be conferred via changes | n the
cel] nmenbrane. Such chan cl ude the
oot ep AR BT AlshBe RyTEES s grectan R Adn bty gE Such
cha%%s llﬂ’tﬂ&ﬂe tﬁ?ﬁ%géﬁe @%ﬁf@(&‘alug}g %dig gleﬂiyldne n&gthyl 7(CancerRes (1996)
chol i ne: e ncer Res -
56, AAI346 D theh@iap&fr pbHhsi Iatlpwfﬁlozlﬁ%ﬂ@éwf%ﬁ%?gfg%@g%ﬁg 3461-
3465@%9 E'cﬂgrzgelﬁﬁﬁ% gé&feab&ﬁ?%f iR3dol mEMbiahE1( bénvmol (1986) 102,

ani's er taxane resistance are changes
152RH5at).di ¢ and basic fi brobl ast grom h factors (Proc

I\Iat}id]lr@ca ??v%&& Sﬁag}(l%ﬁso at ﬁgﬁfe ai%n 8?&% eeg’llxgngé’s in acidic
and"RSROMsBbIasCEOWID fActrs (Broc R%l A28 Sri GSA &D@O} 65,48658 -8663),
molggldgscl%lxgﬁ/g%g;/ gell}\igglaeh]&pgguq: %Sol %lrcgbqlx?nrgﬁg gag{(% 9((%9ance)r Res
(206@3@15 §3§§ESE’QA'\§-loY&11EIeQ%Wd (OR@Es @ﬁgtnﬁﬁﬂgl(k ry (2991) 130,

inase activity (Anticancer Drugs
143¢ EIO@,O)nole’buleé Jfvelddt iCliber®i+3e kimpse/ ARDOSYrvive] pathwag3fncogene

o ek b F R ikt Sbttnnis s P 80

Chéﬂo?ﬁ&ﬁpﬁ 06&9461%‘)*331)61?1(%[&9(%@@&&& 0199'3)334§,C30Q$08) or PKC

conferred vi‘a ch anges nucl ear pr ot el ns, such

/BB (int £Eancen (200 N93,\1708:84,)A Bivaoesr Drago( OB, 18%188) t he

neth | atiop controlled,J tei,n.of, the
7&?;(3{1?6 fesLs a("%ﬂ??é’r alﬁ% ge (cgggxirfd é/ia clzﬁlggs Y @g&)r Jrgm&sy such as
nucteﬁi/ %&deaf\ﬁ (BYNERRdeA $20001\88, 8333.&)6 fheDhbtﬁy‘laﬁde 8aijtradled J protein
or c-jun (Amtlcancer

of tbsgDN%)I fagiily p&peeteingdCraer Jres, 5 (0L 6 4%@854%5)&‘91{%‘@13‘6

Prugs3¢1997) 8,
synillisq SAIR e brgg 0o8R0Y: 188750 G55, Fisacdt Brufios)
189- 08, Vi paracrine factors, such as LPS (J Leukoc Biol (1996) 59, 280-286), HIF-1
(Mech Dev (1998) 73, 117-123), VEGF (Mech Dev (1998) 73, 117-123) and the lack of
decline in bel-XL in spheroid cultures (Cancer Res (1997) 57, 2388-2393).

2. Indole Alkaloids

As shown in the Examples, Applicants have demonstrated that exemplary subject
platinum-based compounds maintain its therapeutic efficacy in tumors resistant to
camptothecin, an indole alkaloid. In other words, tumors that are resistant to
camptothecin treatment do not show resistance to treatment with the exemplary subject

platinum-based compounds of the present invention. Thus, one embodiment of the
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decline in bcl-XL in spheroid cultures (Cancer Res

(1997) 57, 2388-2393). 2. Indole Alkaloids As shown in
woOhersEraspl es, Applicants have denonstrated thaCT/EP2005/001733

exenpl ary subject plati numbased conpounds mai ntain

its therapeutic efficacy in tunors resistant to

canpt ot hecin, an indole al kaloid. In other words,

tunors that are resistant to canptothecin treatnment do
present insémtion rreiates teamethodpoftreatingrpatients with umerssesisigntioyan indole

alkaﬁwgé)ﬁt%]td %t L nue%@ﬁéurg r%geﬁp gﬁm?&;thggl;egés@nf\’%tmn
| m@ietgiﬂ?agg Elﬁﬂgﬁﬁﬁﬁlgﬁﬁﬁ"‘#‘{%gﬂs&%&?]& ﬁé‘d&&% s@c%tdsevmcﬁsﬁﬂet h

v1nl§lQ£ﬂn€ lahd S'Lﬁdi}ginﬂyd}bﬁlhbIabtmeqﬁ&eﬁlaﬂem‘ﬁ'mmdvmblakﬁrm) phéslarwn
i nventi on. Iar i ndol al oi ds .i n

thatiis ridalesPEPEIIS kAL idsy afl PRSICURTE VInEFiste 3 ang st A
nat@ac. rf_@m Me]?ﬁg‘t‘ﬁg 'i”&:\éh{l@ Ly%‘iﬁéti@ﬁl}( %@ﬁ&éd‘ gtdeelvintlastii@play an

vi nblfastin I's known i's-1ndol e conpounds
impoathitarbleiinl e, anamnqm theirapyt 5h¢s; cvmn@wndsstwqﬁ@ccan@erclahzed or

ast i a
deo i BSHSF g PG Bk Red Bl i o SRR
difilpiaagtes, adkpedtileBy)i N the antitunour therapy. These
conpounds were commerci alized or descri bed,

E esmeflé}ﬂea ‘iﬂd{)le{ a]gkalhﬁs deﬁ#pﬁothﬁw mmivanveaand ahdlegues.
malnly as su ates or | res el
Campptothesindye plagtalkalaididgyng '&é”‘g’%eg?fg’r@@ &Eﬁc‘h éﬁ ')“FS

d hdardcdth th
colfpAN iy LA RN kg i

tredtmeret ofsewetad mwgaarwmmsnaPaml@hm@ﬂ&Hé&Omd Studiesthave s

B

has JehdhQfatdiaue @ﬁﬁlﬁbdheslh add ith aﬁal@rml"eﬁbieemtnthe mirdchanigl of
bot h DNA and RNA synthesis. Recent research h

actign ob e celilatenzime iepaifomaranedi Whig b5 iPOTAT gaumber of cellular
prob&g& éEﬁr HNA ?%)lfcgﬁom&rﬁﬂhﬁfonamﬁpﬂa&&lﬁm ehiolnsk@he

topoi sonerase |, is inmportant in a nunber
decoﬁdanedtioul ac ) p%dmsb,@ng bound, to treary, spmpiothecisnis agght to

revgéﬁ)&ﬂalgﬂ%;s{u?% str brjaa n\s}a?xflﬁ?g& # ctm%%%oun d% ltt)htg ore licate.

Catﬁﬁt%ﬂfe@ihfs%il[ses ’éhetsbfballhi clézﬁ/able\bempﬂdad betweaitopoisomerase I and

aglgs?ets;efb;l?;ggl @ge;q?(g gfeeﬁ;h? ?Jv%?s%lg ];1]; ggri—Pe%ma rirfowever, when a DNA

replication fork collides with the cleavable complex, single-strand breaks are converted to

irreversible double-strand breaks. Apoptotic cell death is then mediated by caspase
activation. Inhibition of caspase activation shifts the cells from apoptosis to transient G1
arrest followed by cell necrosis. Thus, the mechanisms of cell death need active DNA
replication to be happening, resulting in cytotoxic effects from camptothecin that is S-
phase-specific. Indeed, cells in S-phase in vitro have been shown to be 100-1000 times
more sensitive to camptothecin than cells in G1 or G2.

Camptothecin analogues and derivatives include, for example, irinotecan
(Camptosar, CPT-11), topotecan (Hycamptin), BAY 38-3441, 9-nitrocamptothecin
(Orethecin, rubitecan), exatecan (DX-8951), lurtotecan (GI-14721 1C), gimatecan,
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Canpt ot hecin stabilises the so-called cl eavabl e

conpl ex between topoi sonerase | and DNA. These
webtedsior7ased breaks are fully reversible and noreraPhms/001733

However, when a DNA replication fork collides with the

cl eavabl e conpl ex, single-strand breaks are converted

to irreversible doubl e-strand breaks. Apoptotic cel

death is then nedi ated by caspase activation
horhotairptdtherins diflonantecas BNe§0915) armw-gmmownptn@xe@m(Il%E@Tléﬁr

sogBERLAR i e TR LA P B S hE on D

62:20895¢ (1095). sadiiiewl canipothebia dnalopwssiand derivesives inalyde SN-38
cyt ot oxi c effectsf 0 npt ot heci n, t hat

(th%i?élé’P £ompound pé Ehtg pr éﬂf?%ecsnapq?ag%”swﬁ 1%/‘?"‘#}‘%“&3’\3/ ffalar,
carﬁ %%%e%es'llﬂ%l l@a@@@te&h"(ﬁm%(ﬂ, ﬁlﬁﬁl‘ébérbé‘zbldspsuch as NB-506,

inthan cells in or ) toth&\an
prombaﬂngu@snmmﬁcmesr,ud@pnsoe@npmwb@zomhﬁn@mn 506

I( |r_||y g@ﬂcjs( %W%é%}é’fﬁgﬁ%ojszt}og% gpﬁ’ﬁe g)?ﬁgrgsi nra]ventlon are useful

for trentiigamots resistintte amnone cjt:)md)m of abc(vB)I}stl_tl)%s IMereot ecan
(A - 1472HC t n
cargpfhetD S atier 25 QAFCHBRLNOL GULT 008 i Eatpyo YIBYEF2nd

Uslipage;lgj\]@ts)qug'pl_g Sal tz The Lancet, 361:2235-42 (2003);
and U ukan and Swaan, Drug 62: 2039- 57 (2002) .
Addi ti onal canptot heC| n anal ogues and derivatives
i nclude SN-38 (the active conpound of the prodrug
3. b"tﬁeg%ﬁpﬁaﬂhunﬁ%'ay ftﬁérgﬂredt& agéitdl yzed by cellul ar

car boxylesterase karani tecin (BNP1350),

I n dghﬁlfc%flg a0 @egnon%ﬁl&tgd At hPo n@@ct fARuRPBARE hbdteSare effective

i ntopti cl nes, enol soqui no benzo- phenazi nes and
in tNﬁtlﬁ@ fesibluat metoroisviicld rqshtannarsemdlated thcmgb@é leaptoms of the

totlondp ey ey aeh: ubgins s Sl iR This

sec%ﬁ BeseAPRItASE Ak re@ﬁfdn&@fdevl%ﬁusﬂ{s%nd Qﬁ@ipehﬁd agemts\/ﬁr which
/101998; US Patent No. 6100273:  and, US P

resBG87ERBes teouhih lnesunoe 05 fhieee MAFNDIEBd QR SpULIA e &t will
un@qgﬁgﬁdﬁtldéqgﬁ‘nbtc%ﬂ Ef%\é%éf&mq b rcﬁérﬁ&h&gﬁéutitgageﬁliﬁdoﬁgﬁ more

ase are ef ective In tr
thah @8é Aiealinisin) r@rr&xampl&tnhe hesigtarice toﬁnmmmsumcpaahf@ael may be

mehggq)lg{ rc])g yilaeasl{iﬁirggg oqftgicgsqr al lg n’a%M Yeﬁg af ?%dgt?%]ﬁqu’ via tubulin
mutfRRR(syoMerase 1. This

In a preferred embodiment, the methods and pharmaceutical compositions of the
present invention are useful for treating tumors resistant to non-platinum-based

chemotherapeutic agents. !

In an alternative embodiment, the methods, packaged pharmaceuticals and
pharmaceutical compositions of the present invention are useful for treating tumors

resistant to platinum-based chemotherapeutic agents.

a. Resistance mediated through tubulins
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section describes these three resistance nechani sns

and t herapeutic agents for which resistance arises
woOhomgissat | east one of these nmechani sns. Oneprof/E®PRI05/001733

in the art will understand that tunor cells nmay be

resistant to a chenot herapeutic agent through nore

t han one nechani sm For exanple, the resistance of

tunor cells to paclitaxel may be nediated through via

nul Mictomules anesmweléulanﬁlamlemeuﬁm%%pr@iem in all eukaryotic

i tionall bul i { r

ool et of oot Bltan Qi Sy M e sp R, RIEIOR] Bl
bodiexypidia) Mégens, a@bpddivcardrtbs ey’tbsketeuan niicotuhnles ersdfivdlvédgn many

b T S5 0 B e it
orgﬁﬁ@fé@f c&tﬁﬁin%:i ke Flatd%ﬁkaﬁﬁnd miraénanesficelt shapeand
p ar miceutl cal £03|

i ons of the &lesent { nventi on
origatasiongcell ncsefibnl posidon indsvelopiag p gls. The major

B
and bta. amﬂlrﬂmktantl ﬂ?opemymm‘tlﬂmhnsm cttllstlmglegb?}ﬂemmde!‘gn al |
otic_cells S 0 er

pol§iaggiabioneS T i R G nlee Unptbrias copdidrs
Thid PEARSs cafiialsodccrliRgRtol u%mgﬁ&ﬂ@t@d tebudind t he

cyt oskel eton, microtubules are involved in

cel Migratubplenplay @resitica] aplgdn pefl @W}Sm&ﬁﬁlp%ﬁf@@? e mitotic
spnqcﬂé 'a& génteﬁé iwdiic Ih‘i?ilﬁlvoﬁgﬁ ;r{ ik ibuBhHREbRnds NP tHe dividing

SIS ormati on, nal ntenance of cell
celbpraqzleelﬁ hetween ﬁnttwb ldaughﬁr nuelel. Varionofiugs prevens sek division by

[ | Th
indf 5 R oL By ArLE ;TR B BB s
the 2URWIES Finérdstine dncﬁhﬁblastﬂﬁgal’ma taxéﬂe-bmd) bbmpcburqu paditaxel and
of tubulin in cells is the abilit

doggtsrghises. Lar exampleo s Kr Rowinsky padhBi &sD Bl?eﬁpwe'a g’ﬁ%‘?‘iﬂ‘@%ﬂﬁ% gnd
Théf Elcé‘ RBI 984 ﬁb@lﬁ‘)@fﬂe} Fat ebulmo?nﬂ?fuﬁgse&‘ﬁvﬁ Aghifdt Hfhmmalian

'n Vitro using I so d tubulin. Mcrotubul es
ceushmu@ emiziidazoles sheh dsmoceddzolyiand sintral produeissushean cpldbicine,

dl whi ch | ved
i R BRI,
dr u gn :l%\ygﬁ{—lyve e(r ﬁhte%Sg).thcm a&%ﬁtﬁ %gyeerxeﬁ %éilea{ctivi\/i%g bﬂutﬁr example,

binding to a-tubulin, B-tubulin or both, and/or stabilizing microtubules by preventing

their depolymerization. Other modes of activity may include, down regulation of the
expression of such tubulin proteins, or binding to and modification of the activity of other

proteins involved in the control of expression, activity or function of tubulin.

In one embodiment, the resistance of tumor cells to a non-platinum-based
therapeutic agent is mediated through tubulin. By “mediated through tubulin”, it is meant
to include direct and indirect involvement of tubulin. For example, resistance may arise
due to tubulin mutation, a direct involvement of tubulin in the resistance. Alternatively,
resistance may arise due to alterations elsewhere in the cell that affect tubulin and/or
microtubules. These alterations may be mutations in genes affecting the expression level

or pattern of tubulin, or mutations in genes affecting microtubule assembly in general.
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binding to tubulin or to m crotubul es. Anticancer
drugs acting by this mechanisminclude the al kal oi ds
weoRosrrsss ne and vi nbl astine, and the taxane- bag&aP2005/001733
compounds paclitaxel and docetaxel {see, for exanple,
E. K Rowi nsky and R. C. Donehower, Pharnmacol ogy and
Therapeutics, 52, 35-84 (1991)}. O her antitubulin
conmpounds active agai nst manmal i an cells ing¢lude
Marhmalsienpidasy®be ands Biubidinrgonesd sach|of witeh may mediptedrégiuct s
.such as col chi ci ne, podophyl | otoxin, epithilones, and
resI§PCCe onbr et ast at i ns.  Non- pl at i num based t her apeuti c

agent s ert their. activit f QL. 1 .
o0 REe g BBttt B BB W PGREF PRl terapeti
agerits aflylbe zbfrredl oTacholbeul@shhngep irethe tibulig nidledules. For example,
merization. O her des of act.ivit

d incl
molgpilfr %@@ﬂs anclwle mytagons, b @%gglrlb??}‘%%w% et Rt
spligeg: fah{3%r offler tahegl b tﬁé)ge%@,dm%g%d; orGrétediewd. Thiparticular

Ivity of o proteins involved in the cgntr&ﬁ %f.
embmdjments; isueh maletiled changas mayrieside i aming agids 250-39¢ ol bulin,
enbadi nent . ..the,resi L G, S le. and
or e R R O A0 of e AR e 1P efbpl, and
withidk Mg to!vellintitedPihe ‘paeiitiad eckistant bumhn pvdrianicarcinoma gel line

nmeant to include direct and indirecgt, invaly
LASERRID i mpdfed oo eaplssih el 6P 1P G4 GREH ¥
Gi :ngﬁalanf‘etrﬂi‘.g #6979 NFoPardtte Eanipl¥, s @pBihiloms-resistant humanrcancer

e resistance. Alternatively, resjstance ng%/ ﬁﬁ?@?

celldines bas axhuieedaf-tubbin anviatione pamino peid residyes Pkt 2 t

t upuli p.and/ or . m . t {Bffebeth
resregy D8 Rt il Gl HBE THRE R aRih iy Riopehe
bindiag bethe dolgsttolubulins. Atternutively, angatioms dretubyling thatconfeg drug

mcrotubul e assenbly in gener.al. mal s -
AN R N
mickGRbAL 3RER1bIyIRR bebd §8hdnkirated B3 /bdripdiRatt frabe éffisropof drugs by

resi stance t'o non-plati numbased therapeutic

ts.
haviregyditninishedfreicrasiebulé asserbly compared ﬁ%Wé‘é§YP%canFQ?Stg(E@E‘PtF‘nA' M.,

I es. [ ; I ) i ;
Baufii ot it bl 3T 1 BTGl 366, SURTIDOM! HAliliso be
undeft$&ydttyOersdiiEkilied i did a’mrtlhﬁ mdlsleallhlecrhangmrig letstuhulirt mhay also
ene, nMessage or protein |level. |n particula
con%#rbgﬂiﬂmtt@ certair ROPUEE WP %Hr?ééé‘e?%@’e? %é".“ife‘ apge of

N ' - eRistafife (3R¥rt8h cBEMotherapeutic
m"%ﬁ‘é‘?@%@?‘%@%"g‘i‘@‘]@ﬂg?lgér“l%o%’g q’é%‘letgl stafibe (6 Rertel rfo Heﬁe?rago

r
conSpoRinps that ueH molecular changes may confer on a cell. WO 00/71752, and all

references therein, are incorporated in their entirety herein.

[

Tubulin-mediated tumor resistance to non-platinum-based therapeutic agents may
also be conferred via alterations of the expression pattern of either a-tubulin or the f-
tubulin, or both. For example, several laboratories have provided evidence that changes
in the expression of specific p-tubulin genes are associated with paclitaxel resistance in
cultured tumor cell lines (Haber, M., Burkhart, C. A., Regl, D. L., Madafiglio, J., Norris,
M. D., and Horwitz, S. B. (1 995) J BioL Chem. 270, 31269-75; Jaffrezou, J. P.,
Durnontet, C., Deny, W. B., Duran, G., Chen, G., Tsuchiya, E., Wilson, L., Jordan, M.
A., and Sikic, B. 1. (1 995) Oncology Res. 7, 517-27; Kavallaris, M., Kuo, D. Y. S,
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wi t hout wishing to be Iimted, the
paclitaxel -resi stant human ovari an carci noma cell 1ine
WOAMSRTXKE® is nmutated at amino acid residues breT@Pand001733
b 364 of b-tubulin (see G annakakou et al., 1997). For
anot her exanpl e, two epothil one-resistant human cancer
cell lines has acquired b-tubulin nutations at am no
acid residues b274 and b282, respectively (See
Burkhaat) 02 haRuagl,d). 1a) Norri2GdODP., Heibers M. nandaHomE, &rlé { 8%0dht

Cl“}ﬂfnf"af 36, ]}é{}yg 3b ﬁ'ﬁ‘? gf“?%’ﬁéth%"hh& ﬂ%‘ﬁ‘?ﬁr @oy}h’%? con ér and

Hude§5G.S8.301998) Wiochd| Blophes. Alct£r385] 287524 at af f ect

m cr ot ubul & assenbl y.. This chan e.in ¢
assmxnym@@tmﬁoa@ﬁ@mm@a- Ginagpsed et gagats may

alsoegefc% rrf) fi vilf %QEclgé(se I?)?Yﬁent fiuBLith Sbiftéht b BeQel Patl ificrease in the

conpared to w | type controls (Mnottl A

oc-thulln Bamtbm\nr ths. exBre,ssmm df dififereat ¢lec§tr0p@m@9§ )Vatlalﬁ of o-tybathin.
266, 3987-3994 nde

Furffericsn reRrAREdha P apBleaied i Al isS Ut o e RE fopbadic mobility

of ﬂatubh'llﬂ%dbﬁni’f@aﬁv&b}ﬁﬁesﬁﬁﬁfo?"the’Hm ﬁibﬂlm‘ geﬁepomexpmesslon of the Hp3
conpounds. WD 00/'71752 describes a wide ra

tubuim gemie cafneraxp@ﬁsg@s of the Hjf lﬁlﬂb%lnr&?rlécqw%m&?r‘d‘”?ﬁ@ge Hp4a tubulin
geng h&erg{b‘fgssiog o‘f’ﬂ{]t}ﬂi A uﬁﬁlﬁ{@n@er apeuti ¢ conpounds t hat

i S nay-conhfer on a cell. WO
00/ ThibB5R-mealiatedduinor eésmtamnc tsnarhplatinem-bases thﬁr@m%@ AgeRLY may
in their entjrety herein. T

b
alsq bej eqnfpreed Vi3 R %Pﬁ?ﬁlmh 3 éﬁatkoﬁegape 1 gﬁi Ats increased

acetiioft! O RELHRAN{IBA TTeCanided lﬁst(QS}iQDOJZ97);)fV1£ lpéoteins that regulate
Xpression pattern of either a-tubulin or_the b-

micratbliilé dynamichby MterResingexigniubulin duymersior pabysesized pdgrotubules.
av avi d d,evi den | -
Sucg'fprg'ﬁg‘é ipclp eob't‘tuafigul ] ﬁﬁbnéér%seusto g%ie}ﬂlg@s%\}clz&a@ggB% RL995)! 191} 2242

2259§l§ﬁdmml(Bﬁ@hmtmlaﬁﬁadoh(zﬂm)w e469-m4m> cell lines
(Haber M,  Burkhart,

 Exgainiqry chegpotherapeytis agﬁn‘t&fwﬁg@ fe%lStaPi‘*g’é Aé? %3“%’%“@
me%t%mh ég&x tuﬁ&l%ﬁi%cl?xée é&)@dﬁléé’ @a8litaxel; dd%etax@lbhﬂ @Bﬁﬁtweﬁh'éreof)

, G, Tsuchiya
vind¥/ dlka:lm,ds (_vmblastmdawncrmtmg vmcbgme andg ]vmor@)mg)? eqqfkyggnf

(epé)ﬂclgtﬁ, gz%ﬂoﬁnloee B A‘m Ziﬁééﬁlerl%@‘a{), %4@&0% co‘éﬁﬁBleDcoléiEcme

deriVativeaNgliddelchicing, HﬁlclﬁndtﬁrlBS)d()lstétlﬂlOmhytmm’(e rhigexin,
1282-93; and Ranganat han,

ticgelebicineotToIYSRER. cempine 8nd aocodasglio s WG GRP9210 and
Gidnh RRYR et £C bGo0L SRRIitidAl exdhmplary chemotherapeutic agents for which

resistance is at least partly mediated through tubulin include, colchicine, curacin,
combretastatins, cryptophycins, dolastatin, auristatin PHE, symplostatin 1, eleutherobin,
halichondrin B, halimide, hemiasterlins, laulimalide, maytansinoids, PC-SPES,
peloruside A, resveratrol, S-allylmercaptocysteine (SAMC), spongistatins, taxanes,
vitilevuamide, 2-methoxyestradiol (2-ME2), A-289099, A-293620/A-318315, ABT-
751/E7010, ANG 600 series, anhydrovinblastine (AVLB), AVE806, bivatuzumab
mertansine, BMS-247550, BMS-310705, cantuzumab mertansine, combretastatin,
combretastatin A-4 prodrug (CA4P), CP248/CP461, D-24851/D-64131, dolastatin 10,
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Tubul i n-nedi ated tunor resistance to
non- pl ati num based therapeutic agents may al so be
woaonfsarras via an increase of the total tubuli RCTERR@®ED01733
of the cell, an increase in the a-tubulin content or
t he expression of different el ectrophoretic variants
of a-tubulin. Furthernore, resistance may be conferred
via alterations in the el ectrophoretic nobility of
E73891 ERQ906) FRUS2ATT; EMNQ 4, oo H-HINBH- IQ%THBQIH%GMKDS-

g ere [ -
86200 95537 e BT M b PNir e B, RPR3322 and NPL-2358,
Oxi0f508/1R44¢) 48-115092,iISD33208, TH7/ 16071 eaguzmambdMbf TZHd 0255

tubul in gene Tubul i n-nedi at ed tunor resistance to

Vinﬂ\‘@ﬂnf‘p AGrAHEL O t herapeutic agents may al so be
t UE ucﬁfsia%@e ¥ fReddQRl bﬁfe@@@rﬁﬁ’&dn@@ &8dn BEEéted S vepifie® Lising the

such as increased acetyl ation of a-tubulin
methdmescrﬁmda@the%mbs) The grethwdy and,pherpaesutica) sopRogitions of

the P%g ul; ?rthv%a LR fgr ﬁ&ﬁﬁ? (c)ilkgm §1§£1ﬁ[t€§1?3} & di"'rﬁ&?e of above-

rs or crotu Such
listqd agegs NS i ncl ude but are not limted to stathmin ( Mol
Cell Biol (1999) 19, 2242- 2250) and MAP4 (Bi ochem

Phaprereeed cﬁéfﬁkﬁﬂéra}(feﬁtlc 24&fs fof 8h)ch rBaistapdeds gt least partly mediated
chenot her apeuti c a ts fo

t
thrqughgtbubg,afq ‘9’“}?@& ngamubﬂ‘b}ﬁhnl" F’E’ﬁclﬁ?% clg%(llos %%%En es
(Ta{«F{El“e}) %ere%ﬁ%@ﬁiﬁhaﬂ?‘ﬁo@?ﬂm’e%&if‘é%ﬁt@r ©fuk brevifolia and

vl nbl ast’ine, vincristine, vindesine and
whigh hwsre@lcblvme ;1gau@p otrtain Bimoss, pexsistlarly brrastandoyatian UBIeEs @ee,

for il SRRATALR, ey ZERFRRPERF 1053 1SRl ol Ganger Res.

1998,51¢184sy. ati n 10, mayt ansi ne, rh| zoxi n, thiocolchicine,
trityl cysterin, estranustine and nocodazol e. See WO
03/099210 and G annakakou et al., 2000. Additi onal
exenpl ary chenot herapeutic agents for which resistance

b. ReSisthcd Madittel Mirbhoh MBRidAIadsikln@ugh tubulin incl ude,
col'chicine, curacin, conbretastatins, cryptophycins,
dol ast ati n, au istatin PHE, s lostatjn 1 .
el dienethghsmbodiment, ﬁ%ﬁlﬁtwcwmglmwﬁ%k A pladn-based

thet]a tic%&ﬁﬁ?meﬂ%%ﬁ@?hﬂﬁldr&ﬁeﬁgﬁ&e PEAcerS "@gltifrug

sveratrol, S-allyl nercaptocysteine (SAMC L
resmtpmegﬁl\@&) % nsgsed hrusine sefergite p spagifigwngehanism that limits the ability

of aibrgggfgg%%’m gh@)lc,&%m@a’umﬁc %&%Bgl?ﬂds to accumulate in the cell.

These compounds have diverse structures and mechanisms of action, yet all are affected

by this mechanism.

Experimental models demonstrate that multidrug resistance can be caused by
increased expression of ATP-binding cassesette (ABC) transporters, which function as
ATP-dependent efflux pumps. These pumps actively transport a wide array of anti-
cancer and cytotoxic drugs out of the cell, in particular natural hydrophobic drugs. In
mammals, the superfamily of ABC transporters includes P-glycoprotein (P-gp, ABCB1)
transporters (MDR1 and MDR3 genes in human), the MRP subfamily (already composed
of six members, e.g MRP1 (ABCC1)), and bile salt export protein (ABCB11; Cancer Res
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751/ E7010, ANG 600 series, anhydrovinbl asti ne (AVLB),

AVEBO6, bivatuzumab nertansi ne, BMS-247550, BMS-3
waQiB®m7738aNt uzumab nert ansi ne, conbret ast ati n, PCT/EP2005/001733

conbretastatin A-4 prodrug (CA4P), CP248/ CP461,

D- 24851/ D- 64131, dol astatin 10, E7389, EPO06,

FR182877, HWN-214, huN901l-DM /BB- 10901TAP, | LX-651,

KCS- 862, LY355703, nebendazole, MN591DML, My9-6-DM ,
(1998)15828B30-4k6),NHDR> 3 @atuieR evAmaer (RA0R) 2, 4859) m.zeswtance

o 50 AR I0As A0 gt

200atahé refaeﬁm uhdteing €andecReed D83) ﬂnaﬂfém fJi Bidl (léom gl995)3270

WO

TheRE Brotifd d4n rb&igniZenll efffixtinufiREcus sebsudted With divarped chemicl
nore of abovellsted agents. Preferred chem)th ra eutic

strugtyes: ireldding weny Anticasees daese qV§reéPfeP%%%? Krgp 4 {pe most common
caus o!f& wt ygﬁeﬁ Wilsek UPWI@F ﬁ‘med o hhMEs RDtopbidbmerase

pacl1taxe docet axel (Taxotere),
11, prbieintkinese € atet speeldﬁc @utathmnb yraﬁsrf@rmetdm@ymasn $eeEngiapit and Ling,
tree, Taxus brevifolia . and which have activity
198§gal nst certain tunors, particularly breast and

'(I)'\r/ Zlgllfealgg ocrim gé@g%ggsgmgl%&en gpgigels&%?ﬁg%g Eatl%tgnt@rlél?rsggﬁgtgﬁt toa
nonlﬂgtlnéﬂ-bﬂs%ﬂsﬂnera?eutﬁeﬁ%eﬁf 3 CRhiok desidtatet isra'tulgkst partlally due to

[tidrug resistance Tn anot her enbodi ment,
MDRsslnsa ask embodimentethe glryg resistapee 91' theitwmas ﬁéggidated through

ovetr §>¥e% Sth an?_%(ﬁt% éxlaﬁsdf)ﬁg atped fihed ?beéﬁ'é& bﬁb&ﬁment the drug

ance. rm nu ‘tidrug resistance (MDR)"
resmmﬁcb b# rtied mummeﬁse nediatedathsqueshi thiecovesedpassicanof Rogp. Numerous

Ilmtsth | of a braqad cl.ass h b
meghsRleS cah deghio. VBRI IAR OF B 2 e aMPRTPRRRY the MDR-1
genylﬁﬁﬁczﬁq@ 901’9320.‘3 2099.27 038, 1&&’&:&5&1 W¥a@Scriptidn € d’(de[DRmS gene

action, are affecte g}%\‘i hi s rrechan

O Giplwestdhia I5ode0s 7 dds Guseer S8 (19080 gt 191G CIR Cancer Res
S g g
trafseiiytionofacksrs such as RGP8.5 (Nat Genet 2001 (27), 23-29), mechanisms
involving changes in MDR-1 translational efficiency (Anticancer Res (2002) 22, 2199-
2203), mutations in the MDR-1 gene (Cell (1988) 53, 519-529; Proc Natl Acad Sci USA
(1991) 88, 7289-7293; Proc Natl Acad Sci USA (1992) 89, 4564-4568) and chromosomal
rearrangements involving the MDR-1 gene and resulting in the formation of hybrid genes
(J Clin Invest (1997) 99, 1947-1957).

In other embodiments, the methods of the present invention are useful for treating

tumors resistant to a non-platinum-based therapeutic agent, in which resistance is due to
other causes that lead to MDR, including, for example, changes in topoisomerase II,

protein kinase C and specific glutathione trasnferase enzyme.

Therapeutic agents to which resistance is conferred via the action of P-gp include,
but is not limited to: vinca alkaloids (e.g., vinblastine), the anthracyclines (e.g.,

adriamycin, doxorubicin), the epipodophyliotoxins (e.g., etoposide), taxanes (e.g.,
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ATP- dependent effl ux punps. These punps actively
transport a wide array of anti cancer and cytotoxic
wdnouga7mss of the cell, in particular natural PCT/EP2005/001733
hydr ophobi ¢ drugs. In mammal s, the superfam |y of ABC
transporters includes P-glycoprotein (P-gp, ABCBI)
transporters (MDRI and MDR3 genes in human), the MRP
subfam |y (already conposed of six menbers, e.g NMRPI
paclitdROGoptaxebip antiiivtecsgekt, adinooryeind? gud prmigidmdp). 1 ;

.Cancer ‘Res(1998) . 41.60-4 MRk e i
am‘@é“ﬁ%tgﬁmf gﬂ’%ﬁ ?e.%: coi%%'é%),’ 8706%18 Z}?nélél St anlg{ég%k%{g - Pﬁi%ﬁ’%gf’
tOXiﬁ peﬁgtﬂeg@sg,, \mﬁﬁiaﬁyc;_ig)g sd;mimmera]rtse othititor @ERRPpABEE2)DN&ee
) ondrat ov et, al, and referenc thar \
interqpiop g2 Ui P a0 a5 OB AeE DG/ S/ - T hthods

celrticdlt ] 6F thd 8Rdent Svedidn 4¢ Dseftd foe treating tumors
mdé&%?%ﬁ%%%Zl%fg%§$B2§ 46.1?%70). These proteins can
resistet dgyany-eneaon as¢ pf abovadisieddiuessubst rat es with di ver ged
chem cal structure, including many anticancer drugs.
Overexpression of P-gp is the nost conmmon cause for
MDR. her causes of NMDR have been attributed to
esnddi phrepaisomerase Ipr ot ei n ki nase C and

RSO

speci fic gl ut athione transferase enzynes. See Endicott
andn kifigher 2M86dinEnt theaekistdaceatf tuher gsils sed nop-plpgRumdigsed

are useful for. treati tunors re : ts that
thergpRpLiGRgeT fRFdiEd ﬁﬂwéﬂgg%aw%m%geﬁ‘?"wﬁy %f%ﬁ““" ageris T
beldr@Sh Mifet ok Pindludb @RSt tHaatakdedtdppisdnrrdse, diBt ditevtly or
. preferred enbodi nent, the drug resistance of the tunor
indirertliredi at ed t hrough over expressi on of an ABC

transporter. In a further preferred, enbodi nent, .the
' i doubl 1 0

dr UBNAgwmallineéstons 2 srpetcgited doubleladixa B MEHP d ‘E’E;ed

Qver expr 0 - [ i &vPStrandg d O
R R
relid(dthd toptaial §tAust iimadewlopRabeddadly replicativn Jork ramsent cleavage
of ok gt beth iraelspt DI Besaded Wi, NeBing R Sobafldn
mechanisth) R is Qliie{)edQﬁQ@tﬁgoiE@ﬁexﬁgéﬂ ilitate tBidHPocaddad; follows:
B L T A

Cenet , 2001 (27 3- 20, i | | GhaE6und
L
the {R8A 2irand2 TogdiSinera2q3hen rextigates dhsbrokert $tanibRrastage péegrity of

%Cel | (1988) 53, 519-529; Proc Natl Acad Sci USA
doublestranded DNA.

In one embodiment, resistance of tumor cells to a non-platinum-based therapeutic

agent is mediated through topoisomerase. By “mediated through topoisomerase™, it is
meant to include direct and indirect involvement of topoisomerase. For example,
resistance may arise due to topoisomerase mutation, a direct involvement of
topoisomerase in the resistance. Alternatively, resistance may arise due to alterations
elsewhere in the cell that affect topoisomerase. These alterations may be mutations in
genes affecting the expression level or pattern of topoisomerase, or mutations in genes

affecting topoisomerase function or activity in general. In preferred embodiments, said
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(1991) 88, 7289-7293; Proc Natl Acad Sci USA (1992)
89, 4564-4568) and chronosomal rearrangenents
wonvilwr7asg t he MDR-1 gene and resulting in thePCT/EP2005/001733
formati on of hybrid genes (J Cin Invest (1997) 99,
1947-1957). In other enbodinents, the nethods of the
present invention are useful for treating tunors
resistant to a non-platinumbased therapeutic agent,
topbisombiashisteppisomerase Lilg othee embodimients, seif fORRISQMASY 18ad
Tob VDR ifcl udi ng, for exanple, changes in
I?Odf%'ileg%sﬁé ‘ase |1, protein kinase C and specific
gl utathbiiseeng boand be thesey, eompomnds That actpadopaisompaased bing to
whi ¢h resi e is conferred via the actipn of R
theitopaiaRaeTass A& CRBPLEK i pisngrdhat revests dacspine of DR
TopdiShhdsdel Rfiiallyl bR aRANY HAGHES W8 DN A Dopoisdfiiera8Y¥ dieh cleaves a
doxorubi cin), ‘the epipodophyllotoxins (e.g., .. )
single spand ofYNA mad forars acovalentiatermediste Via aphogphodigster linkage
P . . ) Py o strand
berSigtd R ICHTR F ahpiscBRHE TIHF G A o0 R0 (I ddsile
of DAL Mhs irsadt stidnkdi atf ENA (sethgn passert dingugh the breakxand therpt i des

e.qg., vali.no [ t opoi, so ase_ i,nhibi . 9.,
toppi5yieizse, FapliERRATE A O HIGPEThESGmpIBL DAk i RN O o)
caript6theéthd bifll tdihk ¢ovaldit @oMbleR 94 & téfider tHdt@revents MINA aelibation.

phar maceuti cal conpositions gof the presentb i nve

ti .
The pessigieBrINArhapaks AEshics ABPRIRR Hsely ot llisnsigtugep thase lesjons
and rrg;lelg ati@npgx"t?drﬂs & c@ﬁfﬁ%%es_c. Resi st ance nedi at ed

topol sonerase | "I n a further enbodi nent, the
r esPsfeared ¢hepdpeuticragentsetio[vehictoresistanee ip mediatadrthtoaige d
t herapeuji c ent .is nediated thr. h .t i
toppibaimeiss b inFindP Serb et Shf € Ao RO BB ERRTRCA R o-
nih‘é@%rﬁﬁ@ﬂ‘bdégih Qﬂjtﬂf,@l-ﬂ 32 esdteda IDXL 51 6} rubitpeaingO-mitraamptothecin),
either direc

lurgtestp AR O hoErKamPIOLhebing Heh FURSHe By (BY-H0S1S) and

BN‘:'WZ'?%P%%%#:[‘N@-% $1 %g@'@gaz?g{ HEEY iRfol@ dAHRv&s, SudhQs GS-

synt hes new stra eve the torsional
5, IsmeRarin DSN-38c%emipsambtotiecnt STIHS Irand|karsaiteein (BYPK350) and

.. transj | eavage of .one ar both strands of '
ringls8aa (5P Ly Pn BT RreRon s B Ay b B0 R e S el
inveiitidnScal ®k feWRAAn Tha Cak@rahdiive Unfding Théil UnftamctPatential,
process_as follows: .
Annals of the New York Academy of Science, Volume 922 (ISBN 1-57331-291-6).
Without wishing to be bound by any particular theory, it is believed that
camptothecins inhibit topoisomerase I by blocking the rejoining step of the
cleavage/religation reaction of topoisomerase I, resulting in accumulation of a covalent
reaction intermediate, the cleavable complex. Specifically, topoisomerase I-mediated
tumor resistance to non-platinum-based therapeutic agents may be conferred via
molecular changes in the topoisomerase I molecules. For example, molecular changes
include mutations, such as point mutations, deletions or insertions, splice variants or
other changes at the gene, message or protein level.

In particular embodiments, such molecular changes reside near the catalytic

tyrosine residue at amino acid position 723. Residues at which such molecular changes

-29.-



10

15

20

25

30

Topoi sonerase Il causes transi ent doubl e-stranded
br eaks, whereas topoi sonerase | causes single-strand
wonesks73sIhi s action allows for rotation of thecCbEek®s001733
strand around the intact strand. Topoi sonerase | then
re-ligates the broken strand to restore integrity of
doubl estranded DNA. I n one enbodi nent, resistance of
tunor cells to a non-plati num based therapeutic agent
may SccEfichitie Buttdie notdimitealtoi amine neideosiByns' T 722,6@3, 725, 726,

thro t j sonerase"”, il .. o. i nclude direct
727, R H SR Genarns 20hp) 2, TG L BF.

eX gHRy@ally RsfefibdBfBod¥n®] Susk ndltulad chiaged Reide baseen amino

nmut ation, a direct involvenent of topoisonerase

h
acids 6] snapich Ronkdhes 4 aHaTIugh MORTRIGE SHOGSREGY SouE i HHpere
not pl(')n.[it%a & 4D a@fd%?) egé@f’: N3khenfssd. that affect

POl SOMETr ase. alterations mai/ be nutations in
gerastief tquily prefeiel enpodimeitssuttemelecular ghanges 1gside near

amip i St nes S bl ies Bl REbgifeipde but are ot

limisdeb QiR acidPesHiomRIH0S and 8331t opoi sonerase is
t opoi sonerase |._ In_other enbodi nen

, i d .
{ opBiodBRERAIS FrefeeheTaRiiRPHSSUE MOl LIE Grange) ey HoRFide
in o{ﬂ%oér tﬁﬁﬁﬁr%idsﬁﬁm Sorhdtade Efrbte R REARRsHO WRIASACH mbledglar

e topoi sonerase |-DNA corrpl'(_ex in a manner that
chapgesaytascuhiacludé byjars wot lifitediga amingpasid positians 418 and 503 .

initiall oval ently.interact | i j rase
| "t e e, il O GG Rl Piay Ve LpROUDAT RS
emBoditaiR Rich HagliEaibrahey rsileaherigotidel @stesponidingitagmino acids
bet ween tyrosine-273 of topoisonerase | and the
20-609. qfitbe tomaisamgiasg bprgtei-he scissile strand of DNA. The

| NURGihet EBO&inihis] igé?kﬁeal-ﬂéaﬁ% thiRbOteSistahfEmbBY S8k be

and then topol soneras religates the DNA and

confepted vz ke puseips that inBragy svithieprisamerasept. Froteiss that areslle to
ta t.h oval enf..c ex 1N manner that prevents DNA

do ﬁ”éf’?lﬁgei’i Bh?re?ﬂéhrﬂg?ngos{’%ﬂ?d br eaks i nduce _
apqgipasicalar binkediynetispsueh nmdledutun shirgesvmeay redidesia altige anids 370
and or_replication or transcrtipg)tei on coppl exes.

andfor dP&Fos gxamplecaduyiftouh yashing tobe japitad. the SRplhegingsistant
hun'[ﬁ%ﬂb&e%ﬂa b RAOEERPES (APORIXS. CRL-DD6A) e ics #0D bRikessid

and 1ts derivatives a anal ogues, such as 9-
substitution at positions 370 (Met->Thr) and 722 (Asn->Ser) (Cancer Res (1995) 55,
1339-1346). The camptothecin resistant CEM/C2 cells were derived from the T
lymphoblastoid leukemia cell line CCRF/CEM by selection in the presence of
camptohecin in vitro (Kapoor et al., 1995. Oncology Research 7; 83-95, ATCC). The

CEMY/C2 resistant cells display atypical multidrug resistance and express a form of

topoisomerase I that is less sensitive to the inhibitory action of camptothecin than that
from CCRF/CEM cells at a reduced level relative to the parental cells. In addition to
resistance to camptothecin, the CEM/C2 cells exhibit cross resistance to etoposide,
dactinomycin, bleomycin, mitoxantrone, daunorubicin, doxorubicin and 4°-(9-

acridinylamino)methanesulfon-m-anisidide.
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nitrocanptot hecin (1 DEC- 132), exatecan (DX-895 If),

rubi tecan (9-nitrocanptothecin), |urtotecan
wOCGhos78311C), the honmpbcanpt ot heci ns such as  PCT/EP2005/001733

di fl onot ecan (BN-80915) and BN- 80927, topotecan,

NB- 506, J107088, pyrazolo [1,5-a] indole derivatives,

such as GS- 5, lanellarin D, SN 38,

9- am nocanpt ot heci n, ST1481 and karanitecin (BNP1350)

andnuothenembmhmelqts:ﬁwpmsqmraﬁlhee digtadPmearnedstpneetmBOD -y

b d Al
PSRBT ALSe TIG A G L R e o
pattBiet e topaisomévasel geno{(Ohdugd Rwem%p R, 83c2De hy fintheSembodiments,

\ol une 22 IS N 1-57331-291- 6 Wt hout .wi shi n
topejEnmEEa i gt gyl i oBfeen sl ftabdiiom
of théiik Oﬂ‘ﬁéi iiehel &hb&ilh&h@%b&@&ﬁét@é‘eﬂ-ﬁleﬁﬁteb lneifidad registhuiee may
rejorning step of the cl eavaq%e/rel igation reactbl on of

alsat esenryied vissinadequate gnd/of Feguead asempalion elugm e tumor,
alte%rt’l\éﬂé ﬁnnc %tﬁﬁﬁfr% 8P10b£{§0‘?1r6ﬁ65&5cﬁ‘%1&neﬂa§@1 GlEAKAR i (ROEaHuRY -

pec Opol soner a medi at’ed t unor
response mttMtopommlemsa Ipdmgiimtemriesatlcrsioapisuthe eclidpsesponse to

f d I I
crog R Sesi 5880 e ron ok EAXRPS 207 3, An N Y Acad

Sci ¢2P09eD, 4psisyde nutations, such as point nutations,
el etions or i nsertions, spllce varlapts or. oth

ch aﬁg)@@oglpraﬁﬁblsé)@h@vedﬁ@ 0§ éamqlly&:o&q enucleglys to ﬁ%ﬁ nucleus or
evenq%gtfobgigrg Calf&}ﬂgﬁf BEg¥stire t6 ¢ ?t’gﬁie%yl ar changes reside

ytic tyrosine residue at amno acid
posﬁntome amBﬁtﬁmeﬁHspoimelate Inmedinted temornesistengedip mediated

e BT P R iy 3 on P oyl 1 88 oI Qe

nucfhd arlddr tﬁ@ ERopRGASROE af T0ASS iddIvedan thefdiquifio26% proteasome
review) . In equally preferred enbodi ments, such

patli e Hl&Y10c hanges resi de between anino acids 361 and
364, ofRY %ﬁchﬁn‘%ﬁts\{‘gBoq%n%fﬂé IR BEEY RimdrhésiifRe 'ﬁ‘ﬂledlated
occur I nc re not limted to anmi no acid
thrqugh ifadtars avebed BB AareplicBion, DNPocheekpcenﬂmntrgﬂ %\dé?ﬁArréEWr
dj men | ecul a
aci gt B DA hetBpcigh i Biro LERAEBrokdf; SfnE R Theato

con@ek Whch RTHKISAPR] ATVE an@lthd ]DNlAt-BKi ultimet.no aci d
p03|t|ons 503 and 533 I n ot her Eall preferr

enblisdithes ﬁmbodlg@gﬁ; tapAismgrage Ictﬁgchgtg o rgqlgtgnqeég rnaglated via

factors of apoptosis pathways or other cell death pathways. This includes, but is not

limited to, the overexpression of bcl-2 and the overexpression of p21Wefl/Ciel,

In other embodiments topoisomerase I-mediated tumor resistance is mediated via
post-translational modifications of topoisomerase L. Such post—translationai modifications
are ubiquitination and sumoylation. Furthermore, such post-translational modifications
may involve other cellular proteins, such as Ubp11, DOA4 and topor.

Therapeutic agents to which resistance is mediated through topoisomerase II
include epipodophyllotoxins, such as VP16 and VM26, [1,5-a], pyrazolo [1,5-a] indole
derivatives, such as GS-2, GS-3, GS-4 and GS-5.
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in other am no acids of the topoisonerase | protein.
Resi dues at which such nol ecul ar changes may occur
wonadswdessbut are not limted to am no acid posPCT@R005/001733
418 and 503 . In other enbodi nents, such nol ecul ar
changes may be a duplication. In one enbodi nent such a
duplication may reside the nucl eotides correspondi ng
to am no acids 20-609 of the topoi sonerase | protein.
V. Aseaystftvesffeetibandsswfittegtmenbpoi soner ase | - nedi at ed t unor
resi stance nmay al so be conferred via cellular proteins
t has ohéérabalimenti th ptatipminshaset asepounds ¢fithe presest gatios kdll
able to,do so include ut .are not. Linmt
oy e BTt 17 AP et sra e abek, FRolifly ofa pumor cll
can B BABRSInERYy ABShétRodsknd Wi thiCirt] o3 éRaraple)/ ame n¥@Aise Hor
exanpl e, and w thout wi shing to be |Iimted, thgh J
colocimepioeyietekisity asspy; desaribas fon ANtIGaNESE Frug SCEePIng i LR -
( 4 ry Sfind e, dfié Fhay determine the
Naﬂé@é&%f{\iﬁ%ti (%?ngta ’?ggg%@;o ng(ﬁéd?gm(ellr\/bt -"Thr) an?j,_ 722
viabflisgof 4 Bengr dellbycentaRing thd 6dbyith 8 dye subviewing)it undepa

. canpto in.resistant cel. | i
micRELPE. [ IRGHIEER B ANCERAn £ ] HE DR e porasin
whe?%ls QGingR d'béuhéelllg ggsgiﬁ@ eleﬂqfl”oﬁemmmsaim‘im Incorppration of the

apoor_ et ah, . col og ese . 83-95..
dyejxy@@ qelrrln@lc@whe:éeqt@?@l@&ﬁﬁ- éﬁewg‘rﬁgﬁ' ZR}S REpRSed frypan
blu I tidrug resistance and express a form of

‘opoi sonerase | that is |less sensitive to the

.« .

i nhitei axemplagcpladmnptonainngsonpesiHon pﬁ;hempntfipwion may
indltcfggg{)ﬁ]e(%gys,%:rlp{xiq (?ffcﬁﬁl gfr&agﬁl Y& eidi G BlmdreRt. Wf)togﬁsiﬁ Rerecognized

I’tTon tO resistance

by £eHAPicRIrRAE bavterii bEm6iphbIcgicak bicshemivikind molessdar changes. Cells
resi stance tao etoposide, da&t in

: | :
goins o B0pIESS BERSHOPERTKEN AR ERAPGTo| Y A8 A 0pigrved t
beccgl% ggﬂlaWéd%lﬂ Q0D 3136 T WwhRiR-theyodte saititsifed. MTiet herphological

ments, topol sonerase |-medi ated tunor resis&ggge
chatgesrinvgivea chranavteristic paiterh of eqpdensation gbehramatiy and cyfpplpsm

conferred. vi Lt eratio t i t dye,
whihBhe b Sl e AL R B, Frf SR EB5hRA oA ng o
e.g.) A3828¢, Besptaidetls arplas clasdp comiensedand pinctete nudel insieasiof
resi stance may al so be conferred via altered

homagenois andrpe Qq?@i-drug. In yet further enbodi nents,

t opoi sonerase | -nedi ated tunor res'siance Vs .
A typical characteristic of apoptosis is endonucleolysis, a mo cular change in

which nuclear DNA is initially degraded at the linker sections of nucleosomes to give rise
to fragments equivalent to single and multiple nucleosomes. When these DNA fragments
are subjected to gel electrophoresis, they reveal a series of DNA bands which are
positioned approximately equally distant from each other on the gel. The size difference
between the two bands next to each other is about the length of one nucleosome, i.e., 120
base pairs. This characteristic display of the DNA bands is called a DNA ladder and it
indicates apoptosis of the cell. Apoptotic cells can also be identified by flow cytometric
methods based on measurement of cellular DNA conteht, increased sensitivity of DNA to
denaturation, or altered light scattering properties. These methods are well known in the

art. It should be recognized however, that modes of programmed cell death, including
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al so be conferred via inadequate and/or reduced
accunul ation of drug in the tunor, alterations in the
webnowsorwase or | ocation of topoisionerase 1, al PeTaPR®E®01733
in the cellular response to the topoi sonerase |-drug
interaction or alterations in the cellular response to
drug-DNA-ternary conplex formation (Oncogene (2003)
22, 7296-7304; Ann N Y Acad Sci (2000) 922, 46- ﬁs% .
apoﬂfomummﬁeﬂawmgla nugnbise pf mechanises o6 YROW afbFtiPienetypes/Rraperties
nucl.eol. h I ed,
to ti3gt pRpLARst, A CELE e MEERMEKAORLPRED B, Hkpcort
clasﬁlﬁe@bﬁmfdamdab“MQiséd tunor resistance i s nediated
t hrough factors

t offofeBHEIE By |alslp:2)8%%1et\é§lg'e ﬁ%{ngﬁ S?Jfgs%%\)hg co?:fn?%to Shekan et al

qd N%E@a%e%rtlﬂé% 51:9909 8b AI07-139%; Bs agsciibed iarthe Emmbltised in the
iquitin/

entfsisiinnal oot e e e iy 15 ChERnglc o
Fluc;réspc?? ?E&danhgﬁ%é@ﬂme%%ﬁﬁ&§ bl@&ﬁﬁt"ﬁ@bés‘l—lﬂﬂﬁook), which is

ron poi n contro and DNA repair.
incdrperied $n it§ eﬁttretymblmheckpm nt control include proteins

g]; cﬁl{;ﬁ elpﬁ?rnfﬂqt ﬁhﬁBF}“{“[%lH‘bgﬁ ng);ir)b %M)f th? @-Egént lhtion

inhibR AR SEWRH GSt8mlor wlélrastiﬂﬁtltamrﬁbn-plaﬂnsmawsm tlhsrapmmcatged The
via factors of apoptosis pat ‘i/\@/ {2] q:la el | canbe

groyytht inhibition of esistan syrperesslls eaysed By f platipimyhag 0811"’%‘%

elthgllzl%@%iq 1§J§«§1g°dlwf}{] %go@thﬁ‘ﬂldc&ntﬁﬂe@\lﬁﬁ@%@flﬁldi’ﬁsm@ cellsata

enbodi nents t opoi soner as
certhmmedltam eell ¢y¢in)r CeBerayrthweebé meamaedeanyipehniques known in the

e SR S RE PGP RS PO Pl o0 ormia i

tetréﬂ%h?ﬁh'tsblt Baf4 mlrﬁétﬁylﬁﬂmyiz@u]mﬂ-dqﬂmnymemm brgmcxhz), and
oS rans

ational nndifi ons nma
PicoICFRIASIEY peing theraNA smwn&éyqjﬁlﬁi’gffen%@k‘z@ ngcr“’ed in

Tor{%ngé %Pﬁf“’tl‘llaﬁ BRAHS19:640004 0200 BS inebpofed ﬁeréiﬁﬁllh ﬁ§ edlirety.
’t opol sonerase |1 incl Ude'wfl podoP

hyl | of

Othsua:sbaﬁsfoi\/@flbprahfd;rm&m\f’th ale dgscri efi s? ?ﬁ(dbook of
d | t d

Fogfh e e P DBt oS Rt

Progressmn of disease, cancer or tumor in response to treatment using the subject

platinum-based compounds can be monitored using any standard technique known in the
art. For example, tumor size can be monitored and assessed to see if tumor size reduction
has occurred as a result of the treatment. Monitoring and assessment may be aided by a
variety of means including biopsies, manual inspection, microscopy, whole or partial
body imaging and scans, and various molecular-based diagnostic and prognostic methods

including those that investigate tumor-specific markers or mutations.

VI. Tumors and Other Proliferative Disorders

The subject platinum-based compounds are useful to treat proliferative disorders

resistant to a non-platinum-based therapeutic agent. The term “proliferative disorder” is
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In one enbodi nent, the plati num based conpounds of the

present invention kill tunor cells resistant to a
woaamspraiss num based t herapeutic agent. Vi abil i pgTaP2@5/001733

tunor cell can be determ ned by any nmethods known in

the art. For exanple, one may use the colorinetric

cytotoxicity assay described for anticancer drug

screening in Shekan et al., J. Natl. Cancer. Inst. 82;
alscld@-?ecd)gm@&%ﬂfurﬂ!énmchldes Mélsotdmaaﬁi‘-lcéng o animay inceemanner yhich

the viabilit
s it it o b B e i P LA B ol B an
amtgnﬁl tﬁn@@ﬁn@ﬁnﬁi&iﬁ@pﬁdﬂ%@tﬁ@dﬁ@mﬂgsl gbﬂs:conmdmh' goral esmcﬂ from

0 nqQf stain er eas n ead ce]|ls.havi

a tumas 311} gengspity berudersipodi bra pr PT‘H'@%?P?:%% %ﬁﬁ b'rv iy Pﬁ&l’%{ye
proﬁYerJ;tﬂl? ch! dnd'n'i] Gih‘éﬁélﬁﬁlrﬂs%c&e@mn&fceﬂ |i’lﬁayﬂﬁ§ dyspléstity ér may

uset for this purpose is frypan bl The exenpl ary
havgIpneliferatedc ont ai ni ng conposi tion of the pr esent

i nvention may induce apoptosis, a node of cell death

i n ¥t @il be apyrarent s peredri skillotjo pheoast, onireading be disglosere of the

|
1nst§H d&xac 188{}?1 tﬁe {htoﬁgg 'E)h%rre{w&tfégpé %q%ﬁi&}s Eﬁ@g&ﬁ ?%egias
pha%ﬁ@@ﬂﬁcaﬂbédﬂi]b‘rﬁihgﬂhé stitsjesn @Extinuﬁhmyechd:csnpmlads Wwél bﬁb&ful &at the
AT VSRR e B R

“mﬁﬁﬂ@gg&gg&§ﬁlc pattern of condensation of chromatin
an cytopl asm whi ch can be readily identified by

2@%&9 et ardYe8siaher '?@ﬁjac‘(ﬂr& b Redenibiiielh Raridlyef €. 9.

apoptotic cells display classic condensed and
chepwﬂmramuec agevisanay brneftflomftrenorrg iitb ke methodband

AR SR G MO i
tunfoid) which dre tartkt §f by tiasiesl other thae bldoﬂkbnnesnmtovmm' the lymphatic

of nucl eosones t o give rise to fragment i.val ent to.
systgh i refegig twrﬁﬁiﬂ@oﬁﬁ’dﬁ‘%@éﬁ’r@%“'l’&!ﬂ sl cheggeherapetiic

ageEﬁ's Mis tlﬁlli(ﬁ's 21 afs%tb%qlehgtog@wa@ ktﬁﬁ&% QAR b€ RuRemib AAY

a serl whi ch are positioned

1ymﬂhpmasc| bautketnja Eqwalleqnvd |t@tnaﬁot mialignané dishases pharacserized by a
proggel(gﬂiogtﬁ élfc’alhl'zgg ];({Elsrrlg%ﬁcvﬁr geebé{)’\%de c[}:‘llts ggleséér’%g% %}%ﬁe&sﬂmﬁ@aﬁc

tisshe 8re.callePlymphomas.

Solid tumors may be selected from: liver cancer, stomach cancer, colon cancer,
breast cancer, pancreas cancer, prostate cancer, skin cancer, renal cancer, bone cancer,
skin cancer, cervical cancer, ovarian cancer, lung cancer, bronchial, small and non-small-

cell lung cancer, gastric, prostate, pancreas, and head and neck cancer.

Hematological tumors may be leukemia, such as Acute Myelogenous Leukemia
(AML), Acute Lymphoblastic Leukemia (ALL), Acute Leukemia, Acute Promyelocytic
Leukemia, Chronic Granulocytic Leukemia (CGL), Chronic Leukemia, Chronic
Lymphocytic Leukemia (CLL), Chronic Myelogenous Leukemia (CML), Chronic
Myelomonocytic Leukemia, Common-type Acute Lymphoblastic Leukemia,
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base pairs. This characteristic display of the DNA
bands is called a DNA | adder and it indicates
weapopiaziss of the cell. Apoptotic cells can al 8BoT/E®2005/001733
identified by flow cytonetric nethods based on
measur enent of cellular DNA content, increased
sensitivity of DNA to denaturation, or altered |ight
scattering properties. These nethods are well known in
Eosuﬂwhﬂtheukd;mthqdﬂdoleekama,@manedhl Rywphema, Fdilieulard gaphoma,

Ha%FFlj) UGS, M&Hiolé:ytl%ﬁalikgm%%ﬁ ddlgﬁﬂg% i@ f, enﬁ?y
P RehRES Ll OREE bt LR pe hERaaatoch o5 &Wﬁﬂpﬂoﬁm

But‘ki‘rﬁLﬁﬁblﬁfmaZ €RitanebSB CEll EYmPhoras) Thiighleiredt Banphoma, Hodgkin
apoptosi s’ Q/t ot OXI Ci ta\i may al so be neasur us.l ng
8

Lymphongrioaddedekin weadednyraphoga, Lymplehlagigy c e
Lyr@‘ﬁﬁn% MR g%ﬂ ’Ly]rgﬁi’lzm!l 11@1)‘511)‘%11%? Z@ﬁéﬁ?ﬂn BEShna, 'Mﬁé@ﬁa-Assomated

ItIronal assa or ce viability are
Lyrdmmd il“tsewb (MACERpymphaiasoT Gelldgimpblomas, periphgralsk eell

lyqqéﬁlﬁ)}%%g nlgle\%i? ar C SFW@SVE‘&P%%%‘E&& laaéx Jn?cli?irﬁgw myeloma,

andi@ﬁﬂmecyticrsaamdeer enbodi nent, the pl atl num based
conpounds of the present i nventi on inhibit the growh

of TnWeRAIn&aIbodinicass, HHeahdthddd add BOMpeditdrisrufithdymeset 1nvent10n
t herapeutic agent., The growth |nh| bitign of resis

cantbg#sed (Odraat tumpus Eeaistgyt of TBIratoT iRiAAREd SUShHERATEMC ofor
exaﬁ‘lrﬁ)?]é1 Efea&aé'aﬁéze?l cobvibd WhitQr, 8Kt chn @F %rﬁ%ne@[ cdn@&DbRirRAn

tion (1.e., arresting cell's at a certain point
cance:r ehthialyoahesy, sn@dl dellgurrgmmcttramrbsndbﬁuneﬂ cangers ggstric,

o A B e U R s

| |
[ .o iRy s Hre meteds apd sorppTians oS Eheargiep, fiyention are

apphf:ﬁm: i dreafiithuffiopOickigan FI8MAttats itd Barhhtothebif-ad it afdlogues.
dye Picogreen, both of which are descrjbed in

Suchdwmersdacluds any| tumongor whisthamprothecin anghitoanglqgpephgve shown
actlklﬁ%?r B %:ﬁslgerfﬁcg lH.FTldI’E vd L Wle Vi rlecalﬁc%‘%a%ﬁ)a A e c%ﬁcer

are escrl apter
for Gﬂudﬂajwbmpbteoin aEidljﬁnaerltavPSMBefﬁadeMSa aplohectal cancer

Pr oduct s l e uI ar .Probes Pro on _of
UppgY g@gggntesixgﬁ lggpnqlmcn-ﬁrﬁgf? gggglﬂg gachr, ﬁ’lﬁh?ﬂ'ﬂ and head
and4RkiR BarlcBE FSUPhIEE trifdtedhh Hé’é'@h@@ﬁ%@fe@ﬂ&@sénﬂﬁalﬁwl @ g cancer,

nmoni tored using any standard techniq e known in the
cervical cancer, breast cancer, prostate cancer, rectal cancer, leukemla lymphoma

cancers and malignant melanoma.. See Pizzolato and Saltz, The Lancet 361:2235-42
(2003).

Refractory cancers or tumors include those that fail or are resistant to treatment
with chemotherapeutic agents alone, radiation alone or combinations thereof. For the
purposes of this specification, refractory cancers or tumors also encompass those that
appear to be inhibited by treatment with chemotherapeutic agents and/or radiation but

recur up to five years, sometimes up to ten years or longer after treatment is discontinued.
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art. For exanple, tunor size can be nonitored and

assessed to see if tunor size reduction has occurred
wea0@/ressl t of the treatnent. Monitoring and PCT/EP2005/001733

assessnment may be aided by a variety of neans

i ncl udi ng bi opsi es, manual inspection, mcroscopy,

whol e or partial body inmagi ng and scans, and vari ous

mol ecul ar - based di agnostic and prognostic nethods

i nThe tirmd‘resintent”, tab ased; hmmun@@d@mmmla%@@ns?a%and

kers. or mytations -
comgéiﬁ FeEpty g""bo "ﬁwoéhlgg%ﬁe t pgg?ﬁ?uanriotr)l Jatipum
bascd INREPLVES agen® ma?elfonétlhélesstb"eﬁﬁg fmnntreef]tmemt witle thetisubjeeter s
resi stant to a_ non-platinum base eutic a
platinpa-hasedFomRaIngs. dndbecy i coriaioy rhey Y be beRdfe 1o treat
a tuﬁ{n% i SEhAeabERG 1§H{H'é!fl blgEctéd) AlaydRsyé beiknowdlieven before such

ecting an animal 1n a manner which is nmarked

resisidoioe hagsdevelopedt nesugh sasey Mrﬂdéﬁms%‘%t&nv sIpbinating- @F‘%By or

| trea%':;Jeb? Fet,ggﬁ { glbg n\i EIO 8y @hme@@ﬁ&eﬁf tRd) Ehlﬁé&@faﬁmﬁﬁ%ased

I Sor efs ri sing deri ved
compb@iitls dogethivn withi thé agproyriand hgn—pietlmm-@a@db@al’@tlb egept. In

e S bl R by TSGR S

baséély&mlp%ﬁﬁds%lllq{e u¥Bhl hﬂY&tIHF aldiviguas sdfering fivin 4 céyeer or a tumor
ent to a person skil edlntg art, opn.read % ¢ In
thatmaebmmwbetr@ﬁted wish psetihe nonrplapymrbase PraP?Pé‘c gen

suc}tJ ?(Hg gnt I]? be léﬁﬂs‘é&denﬁg Hptﬁﬁ’hﬁ’lé@ % nd4t afhie®e dancer or

resin e subj ect platlnun}based
tumGﬂWMEldﬁner refrixtony3e the noheplatino-based theeaneutie agohher
proliferative disorders, or for killing or inhibitin

pr @dlifipieabiddgdingtd the invehtiseti thet aynbe ussditd svalaaieryhetherihe
ar e reS|stant Qr refractor to .treatnen

compantdste U6 TERBAD B CUPIK AT L Srely HBHsrp ot csllines

mclh&@ﬁggf‘e{“oé ‘}]Téﬁl%dtt? ﬁlg”fﬁ%éé\ggﬁstlsﬁ}ﬁ ugﬁﬁhggm&tgﬂ icellines 1A9-PTX10
It i nv | uj

andia BEX Ebandithei porental odfl 10 A Bk ahern 1905 2 2L L 12,

the gé;hﬁerbfﬁinh%sn Jle ?% Qfg{é wlﬁ%&l]hlo e N@FA'de@ﬁ%t OVickers et al.,

S ar se resistant to
19890 Mdl mﬂoam@s&a)ﬂﬁmm treapeptdticeciryasistant & lings ICGEM/C1

T B T o T3 BBy R
7; 85%5) ML TWI8MovelexpRISRg EIPERAINE] ZBchnkd)itsparental cell line
(Oncogene (2004) 23, 474-482), the paclitaxel-resistant subclones of the human ovarian
cancer cell line SKOV-3 and SKOV-3 (Clin Cancer Res (2003) 9, 2778-2785), the
mitoxantrone-resistant colon cancer carcinome cell line HT29/MIT and its parental cell
line HT29 (Cancer Res (2001) 61, 6034-6037), and the etoposide-resistant breast cancer
cell line MCF-7/VP and its parental cell line MCF-7 (Cancer Res (1994) 54, 152-158; Int
J Cancer (1997) 71, 35-41).

The subject platinum-based compounds are also believed useful in treating other
types of proliferative disorders, including, proliferative disorders which are characterized

by benign indications. Such disorders may also be known as "cytoproliferative" or
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proliferation of malignantly changed white bl ood

cells. Diseases arising fromlynphatic tissue are
woabdsad7dsynphomas. Solid tunors nmay be sel ect eBCT/E®R005/001733

| iver cancer, stonmch cancer, colon cancer, breast

cancer, pancreas cancer, prostate cancer, skin cancer,

renal cancer, bone cancer, skin cancer, cervical

cancer, ovarian cancer, Iung cancer, bronchial, srall h
"hyperﬂrohﬁanatw& inl that dells gwgnwmghe bestyst an atypsetly p]gy%ted rate. Suc

dlsc{?‘ﬁl Lo e%uggre:hgﬁ ﬁmﬂ%&i 4k ﬁg\gﬁl e Rﬁﬁt@sﬁé fmlew born,

ema, 'suc cute ogenous

secoridiepibgressielmultiple stkerds)s;rﬂhohnlc @m gressive m’lo@incbgqmga_iye disease,
Acut e Leukem Acute Pro
neupgfibremasesft eendliongianma O(SE&%‘ ke TS ﬁ%f‘ﬁS%aS 8 e
ﬁerWEEE‘ ﬁﬁé(a{sé Gf t'h@ BkRSE, Perofies hnd Dp@fdnt i¥redigesnaiosis and
Leu

em a , Chronic Myel ononocyti ¢ Leukem a,
cirtl@sisron- type Acut e Lynphobl asti ¢ Leukem a, Eosi nophilic
Leukem a, Erythrol euketni a, Extranodal Lynphons,
Follicular Lynphoma, Hairy Cell Leukem a, Monocytic
Leukem a, and Prol ynphocytic Leukem a. Hemat ol ogi cal
VIIt Gombinatign/Therapy be | ynphonma, such as B Cel |l Lynphonas,
Burkltt Lynphoma, Cutaneous T Cell Lynphonma,
gheGubjeet fhandventical bompésitionsywap boeradminisi¢ieddi@-rin the

L d h
R TS RAE 3 g ot
phaMQ&ﬁﬂcaf@&ﬁﬁés&kﬁﬂ chiy Bphigdddis pes 908 re(giiﬂ%ﬁlf)of hyup’rmtmsvhlirh they

h h Il T | |
are mbmn%x%%&”@?eh%%th%ag@e@wﬁgmcwr@fi? bed hegppufi
age ag%lblﬁghgcgt@Whoﬁo ofigioadre 88 BEentd shdGatilméthstatic agents.

I men ds and conpositions of the
Thqub;aenpharmmenncab nompositiensunastalsambe ashing
resistant or refractory to taxanes. Such turmrs
immpypgmagula ‘F%r exanple breast cancer, cervical cancer,

col or ect eritoneal cancer ' )

br ocrsered fRdineh e BB RGeSl OpaRi Gl
adnfiflsterddWh %Eg"e%f thafi@gkles Snd/GY BRtcdhRs a apﬁtlﬂikedtdg aexistaree k

cancer, including recurrent squanmous i nonas.

e ar
me¢1mm§nh dn thisperdextem{specifis drygiesisiaacedner B'ﬁ'ﬁlgg?f%’fs&ﬂ i
phy51 ?oéa Lot BF &tlluia'iJ \ﬁfe@ﬁén%}n AHich causes a cancer, tumor, cancer cell or tumor

cell to become resistant to an anti-cancer therapeutic agent, but which drug resistance

mechanism can be overcome, i.e. resistance is circumvented, by administering suitable
compounds, agents or pharmaceutical agents. For example, when a tumor drug resistance
is caused by an increase in drug efflux brought about by an overexpression of ATP-
dependent pumps such as P-glycoprotein, pharmacological agents that reverse the
excessive drug efflux through P-glycoprotein can be used in combination with the subject
pharmaceutical compositions for treating resistance tumors. Therefore, in one
embodiment, the subject pharmaceutical compositions are co-administered with an agent
that overcomes a specific drug resistance mechanism. More preferably, said specific drug
resistance mechanism is an increase in drug efflux brought about by ATP-binding

cassette transporters. Such suitable pharmacological agents include, for example,
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applicable for treating tunors resistant or refractory
to canptothecin and its anal ogues. Such tunors incl ude
wanyostoamass f or whi ch canptothecin and its anal eQUE®2005/001733
have shown activities. Exanples of such tunors include
ovari an cancer and small-cell l[ung cancer, for which
bot h topotecan and irinotecan have shown
ef fectiveness, colorectal cancer, upper
phenyghiazioes, verapanih tameyifegnquiniding, phﬁgnﬂimes,.cdelpppqrmg”s

me iRl o FRARRBR AR nif ERR RN BRIRRARETT, (O],

pardmﬁﬂg)x@ampleatamme,rper\mélne BIRSC 833JamiaIsY33ﬁé)ﬁ9,eamOI}grQ§er&t For a

| eukemi. h d
genral Gignasion pbe pmaco e Sppagipss fot R DERA{BA5FR2 2"
glydopRfiéih intfiio?s, 3& Hdn @12&0%% R@§l§ta(2h@ rOncs Hepat.9:319-336

tunors i ncl ude t hose t hat are resistant to
(199 =Sehinket etval.¢ Eureﬁ&?ﬁﬁﬁe?’h‘bem%clzgﬁé]rﬂ%) al one,
radi ati on al one or conbi nati ons thereof. For

purQnesnastioylar drigghasisen be cembingd withdhg %@ieﬁP Waéfaﬁ%eélpgalo r

com'pﬁgP éf?st 1§g§gy§3? r?gg?ﬁ(é&{)t be ?ﬁal&ﬁﬁtof b4 gb?l f:@%gg% s found

to baa®-gy inhibitoat 0 thne:bmbrermxtemt thap ctydoﬁpovme y@drvgthogbw@mim&‘ects

ot sk b PP, ALheh SRR s Loy 1 s
in diffetd fembQl &Qes&ﬁb&é&dhbﬁ’PS@;‘SBg hadi pwfauﬂwmbmahy
resistant. a tunor_ that is onlyp tla

pharmeagiokingties qféheapmmlplsmﬂﬁlwwﬁ@@m’h %ﬁf t fqu ‘Lﬁ%?ﬂ'“%‘ixf"r
by regﬁ’&t%g]t% &gﬂsﬁbthelf bR EvehC3bTmAg did Kayhoaubi ect

eed, In certain
di
L

B-tubORH, Ahce? Ylfb‘ﬂaﬂé&ﬁ@ﬁ@nfsltﬁzh haes tellubun cargéta stheetheh opemtubules
such cases, a co-adm nistration, colrb{ nat i on: t her apy

mayobe Ysed in easpinatiog; wigh the pubjectphainaceniisal camPashionSpr i at e
use of the subject platinum based conpounds

wi th atﬂqﬁhqpmbg@meat, shenwhisst nlptmmmbs%%léempﬁ%?i%g‘gml@smd to
a pa?i%gtnto ﬁ)%l{ognn én?ir Q‘ﬁ‘%tic age ﬁ‘t{?ﬁ gﬁb hﬁst&fe? bt %ﬁﬂ:ﬁ@ tagerﬁi

I nven ect p at | nunbase
acc@ﬁmgau rigds 1nvehﬁonhﬁclu6@£n51 antlFBmertEea‘:tgelntg knowt (o e gkidl artisan,

sufferin a cancer or tu t hat...has he
incldiags s SPIRGLIC PP S5 STAEoNBR e A Based
ond%ﬁ%eﬁ@ﬁ’ ahd {rGpis@RAL NKh 'iec%‘éﬁﬁ aﬁﬁ@&ﬂbtﬁ%ﬁﬁ;statﬂmdﬁ&)dclbﬁs

ubsequent |'y det erm ned, not at all, that the
cinrpaiziney cyslizine and promethazme, h1stam1ne H2 receptor antagonists such as

ranitidine (Zantac), phenothiazines such as chlorpromazine, droperidol, haloperidol,
methotrimeprazine, perphenazine, trifluoperazine and prochlorperazine, domperidone,

and metoclopramide.

In other embodiments, the subject platinum-based compound is administered to a
patient who is also treated with an anti-diarrheal such as loperamid, corticosteroide such
as cortisone, growth hormone or growth factor such as GCSF or erythropoietin, a
diuretica such as furosemid, steroidal or non-steroidal analgesics such as an opiate, e.g.

morphine, or paracetamol or anti-hyperuricemics such as allopurinol.
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tunmor was resistant or refractory to the

non- pl ati num based t herapeutic agent. Cell |ines
weaceFrdiasg to the invention that nmay be used t®CT/EP2005/001733

eval uate whet her the conpounds of this invention

possess cytotoxic activity agai nst drug-resistant cell

lines include but are not Iimted to the

taxene-resi stant tubulin-nutated cell |ines 1A9-PTX10

andn biker Emb@iimants, thésuhjecp platinemtbagesi ¢ompoped sagmimistegedto a

.Che 1997), 272, .17118-17124)
pati g"gr %ﬁgdf&?#tfeggq%swléhﬁ#ﬁt@oﬁyéé’eer%t&g)?gg g f’%‘é”h%lg Ploog; e

gﬁhg@ reﬁ%rsg@}ngﬂt%,l c}/ I lgggcri% 1fnu1?1h gsé@c%%‘lpo%& is administered to a
pati6RWh sl theafedSiit aeth colld of the ba minkévil and CEM C2

and their parental cell Iine CEM (Kapoor et al., 1995.
OnaRbiay eRBsdReAR, the itmPmbentidhealsDAERT t0\uaniethat efthémpeutic

cell line HNE1-T3 and its parental I'1 Jine. (Oncogen
patieriGew) Ip the method g pptientiyehogs efminisigrd ﬁ@sﬁi‘l@@%ﬂ-‘é‘m“m‘gase
ovari an cancer cell |ine SKOV-3
c°"§’§g&g%@§§ﬁ(’8{lpﬁre@@ P Res (2003) 9, 2778-2785), the
m t one- . sl ¢ .o - er i
i n@)ég%g/ %I'aldngﬁgt%?té}l ﬁg%g nrl]'g cgl ’ asl(h?éncgﬁe?i#g’gn%%géncer
adnfReistefiR® B9 oibrhoreGhfdrefiRathpeutin dgeriecatcopontlyd sequentiatly Dt

b T bk A AR el
subfef WiStinu-BXEd cdrhpowdis ikl be Hamisistered befpé, alfter) ontdgatheriwith

conpounds are al so believed useful in treﬁti n% %t her

onetoy pwse pthepthetapeuticagents toansindiyidual inneed gfjj lpgpne embodiment, two
| LElid Yl bsing" r AR emtBased

R S A o s
confppund i ogingle pfler at i ve" or"hyperproliferative" in that

cells are made by the body at an atypically el evated

I at'Ene ridethbdscifsles stesent Invertitthecan also bercombinted iwithi athet meshods of

the follow ng: hemangionmatosis in _new horn, secondary
canﬁﬁfé‘iﬁ?%‘h?éamﬂ rf‘&‘ﬁ?‘%‘g@ﬂa@yo%‘ir @W’dﬁ%ﬁogeﬁpgg ressive

nmyel odegenerati ve di sease, neurofi bronatosi s,

gangl i oneuromat osi s, keloid formati on, Paget's di sease

of the bone, fibrocystic disease of the breast,
VIIRePaskaged Pharmmgpiealiand OtheMetiods est enosi s and

cirrhosis. VII. Conbination Therapy The subject .
phaFheaesent insentiooralrogirevidessa packagsd phatmasspiiak pRrising a

phalemgdeuticlzarl] cg)rlﬁ}%osition of the subject platinum-based compounds and instructions to

administer an effective amount of the pharmaceutical composition to a cancer patient
previously treated with, and preferably resistant or refractory to, a non-platinum-based

chemotherapeutic agent.

In a particular embodiment, the packaged pharmaceutical further comprises
another pharmaceutical ingredient and/or instructions to further administer an effective
amount of another pharmaceutical ingredient. In certain embodiments said other
pharmaceutical ingredient is an anti-emetic or anti-diarrheal therapeutic composition. In

other embodiments said other pharmaceutical ingredient is an agent that overcomes a
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same or different fornmulation, with a variety of other
drugs. For exanple, the subject pharmaceuti cal
woaopas7iss ons can be used as part of a regi menPCoOEP2005/001733

treatnment in which they are conbined with other

chenot herapeuti ¢ agents including anti-cancer

t herapeutic agents that inhibit cancer grow h,

anti - angi ogenesi s agents and anti-netastatic agents.
specThe dmig hésistancp hrechaisenitsuclahs sroinpressetin drug efflyx bioyghtisbout by

combjned with i munonodul ators. In a preferred
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specific drug resistance nmechanism Mre pyeferably,
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platinum-based chemotherapeutic agent.

-

=AY

> 1
rigr

In a particular embodiment, the methods for conducting a pharmaceutical
business further include marketing, distributing or selling said platinum-based compound

for the treatment of cancer patients previously treated with a non-platinum-based agent.

Such methods may be followed, for example, by a generic pharmaceutical
company wishing to introduce a generic version of a previously approved therapeutic

compound on to the market.
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(1995); Schinkel et al., Eur. J. Cancer, 31A
1295-1298 (1995). One particular drug that can be
woaodsinesswi t h t he subj ect pharrmaceuti cal conpeeTEP2NS/001733
is PSC-833 (Val spodar), an anal ogue of cycl ospori ne.
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s ranitidine (Zantac), phenothiazines such as
cargiérs or pxapigats.n @he mampecpqudgﬂ comap@'p@ns of ghe invention can be

R

locslieg gdﬁlﬁi’ﬁﬁfﬁﬁﬁﬁgl‘ f:hnihtm E?d b‘pmﬂatmrﬁtgemmﬂ)bmg te ﬁcumﬂ cmu n d
is administered to a pati

Remingion's dhamameicassimess Moe Pam B i PEUet Efoitet

sys?eHﬁE aé’lﬁlrfé%hbﬁ QRRctid i€ Pheferte! fﬂ%ﬁﬁhrg in@hiRWdlak, aﬁtr&XFenous

or ‘erythropoi etl n, a uretica such as
intrhperitensal,cind stlEutingals (bm., Ayn 19t endi.aaespeativelys Fos inigetign, the

phfepeuePion B o T Reilon o KEROARTHATR g soluions

prefFRIg inBysfolodiblysotipatitile bl ffers such dsdiand’ coobyimnrod Rirger’s
adm nistered to a
solution. In addition, the pharmaceutical compositions may be formulated in solid form

and redissolved or suspended immediately prior to use. Lyophilized forms are also

included.

The most preferred administration route is oral. In oral administration, the
pharmaceutical compositions may take the form of, for example, unit dose-forms such as
tablets or capsules prepared by conventional means with pharmaceutically acceptable
excipients such as binding agents (e.g., pregelatinised maize starch, polyvinylpyrrolidone
or hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or
calcium hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica);

disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents (e.g.,
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patient, who is also treated with thronbocytes,
erythrocytes or whol e blood. In other enbodi nents, the
weub)saat3spl at i num based conmpound i s admi ni st er eATED2@5/001733
patient, who is also treated with stemcells of the
bone marrow. In other enbodi ments, the instant
invention also relate to a method of therapeutic
patient care. In the method, a patient who is
sodmeinianiy$ sulplate)t Thedatigteuiay be aoatwﬁba matheds wolkfsaemin the art.

ol e R PR FAR Mis 5 o B iion,
synipd Bt BispérisionRgort they may bOprsehitdd asraadry ptddacﬂ(]be canstitutige mith

concurrentl ntiall intermttent
watpg e sotab it Bolor e i bt BEPERESTS s I Bpered by
con;[ﬂﬁ?naltrﬂ&ﬁ Wh%%nﬂéc@ﬁt‘id&ﬂ%&%ﬁﬁﬂle%ﬂﬁ%@ ﬂ&h'ﬁﬁh’us@&ndlng

ni stered before, after, or toget er with aone
agents (@g.osdrbitoltsympaprllulase dednatives ardy; FP&CH@PQ/P‘HUSIWFM need

emL§§1gll?%a a(ggb(??éotggﬁ{ ac‘!lc\{\ﬁ ﬁ&}-{]@fe i) EQM%' QIRSHRIYIE oily

estepd, athiyhaloolid s fractivmpted ngetablao@) ngidepr@et'\tatlva'sr(e grmaatiad or

sent inventjon, can also b conbl
prop LA ArBHYRRRR S OF SHTEis ekl o MpGRRPar AR PR A e putter
salth fiﬁwal@ﬁ(g, cOIOHAE lakd swosTHASY dRhBRY appfoptiate.Packaged
Phar maceut i cal’s and Qher Met hods The present

' nVﬁQﬁSdt&fblﬁ'f@Poer Mlﬂﬁﬁatﬁ)nﬁmﬂaﬂ?%ﬂiﬂﬂﬁed tocgiVe controlled
conpri sin har maceuti cal conposition of the subject

relep$mftmmhaggwtc Enp@md@dmstm@n ithe thempeuticgompositions may

s e e R e o

admihistatich sy inhslhtiorg eycomposisibanfor ose a'oeblrdatgtortl}e presentinvention
non- p| atl num based. c hera t| Cc ent
are sg}vlepl@m &fielé E) [q% an B%{' égt‘&y egpl?]tﬁté%{r?xg é)ressurlzed

pacfcéjtgf Iouf SFPHIR BR REGE @1!1&9]%%&8&‘11@% e $aldidhgodidueidinethane,

instructions to further ‘adm ni ster an effective
trlchlnmfhlprmnethat@; ﬁl@hlopﬂt@trafhlgmﬁhagmcamq)g,cwl%qr otlex suitable gas.

In tﬁc-hcéqss 8? %ﬁfents)?l%lzgﬁ %r%§o§ %eddo%‘% mtpxg &&Inhﬁ@d lry providing a

emet | | arr
valvd e deli¢ita heteRdpauhi. Capshles and cartrldges of, for example, gelatin for

use in an inhaler or insufflator may be formulated containing a powder mix of the

@]

therapeutic agents and a suitable powder base such as lactose or starch.

The pharmaceutical compositions may be formulated for parenteral administration
by injection, e.g., by bolus injection or continuous infusion. Formulations for injection
may be presented in unit dosage form, e.g., in ampoules or in multi-dose containers, with
an added preservative. The compositions may take such forms as suspensions, solutions
or emulsions in oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may
be in powder form for constitution with a suitable vehicle, e.g., sterile pyrogen-free

water, before use.
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ot her enbodi nents said other pharmaceutical ingredient

is an agent that overcones aspecific drug resistance
woRreisa7sm such as an increase in drug effl uxrormegies/001733

about by ATP-binding cassette transporters The present

i nvention further provides nmethods of conducting a

phar maceuti cal business, which conprises a) conpiling

dat | udi bi i
o ooh B o flsgS s ERE B dnt SasBeBbbh T
conJMéﬁr%nma hiés bé ferhiubad ésteﬁ‘&e sppfepura@bm Sugh argaeting

origi nator conpound, or cI i nical t a

formpulatipnstmat bq@mlﬁ@te&dfl@ymm%% (6 e§%m eﬁ}l'%&“ff"waﬂlfﬂy or
mtr&%ﬁggaia?@ w@%@gmmﬂm tﬁhﬁé‘tfb{‘&aﬁx%!lé? e tRapEBE S

Frevi o W t h“a non-pl at i num based

com:;fteimmhmlaﬁ pe ﬁtmmlaa@bwtth sm)abhmh'mtl‘ﬂm‘g hydraphebigmatesigls (for
exaggﬁea?sf,ﬁ%ﬁgmlﬁ cep%%’orl%% 0 txo1|{1 é)icha{néé orS%{FSe fpg ﬁ)%ﬁﬁgl?f

solwlaaérmm@sbmmﬂplmuspan@gnmumé shlor the treat nent
of cancer patients previously treated with, or

pr e§ Ricaht Ydmmsdtation tarDilsd B Eﬁ@ﬁr&ﬁtﬂcb@l omiransdermal means. For
non-pl ati num based chenot herapeuti c ent ;

transmasese] Prjransdgmekadseinisaten, PRHURLSERPEPT ‘ﬁﬁ%ﬁiﬂ batrier t be
per&'%&t%&‘ 0%/ s& ﬂlacﬁ uldtidhe bﬁél‘?%%l@@ﬁhs fe g@ﬁérﬁﬂ’i k¥Witlin the art,

s, erapeutic compound l'icense rights
and mclaée cﬂoxaqxpmplcafqr txfansmudm@altaldemnﬁearttondlﬂle saltscand fpsidicapids

der Vrﬁg}\%%? E% clfidt' e t%ggj\év may n & ngg %Paﬁﬁgﬂ? Transmucosal
adrhil BtraBd@ep bé ﬂiirowghﬁﬁbbﬂtsplﬁgs or iy sr@pemltorleﬁl Fdfmsplcads s

further includ ket di st t I
B
gel§ %‘P m g&%&ﬁgﬁ%ﬁ%‘w HeVart r@ Hag sdﬂhﬁJh @n be used locally to

a agent. Such nethods may_ be
treeft ah Imgmgd),r 1rittamma<tamrib @pcelgrate hgaling: iFor pted pdminisiration, the

theﬁpg@f(:d{?g}%qmgﬁﬁg%‘s ggn}qi F(glrslg(b?(fl’lggl%lo%ai Sraygcflﬁlh%ﬂaﬁén f%rms such

as capsules, tablets, and tonics.

The pharmaceutical compositions may, if desired, be presented in a pack or
dispenser device which may contain one or more unit dosage forms containing the active
ingredient. The pack may for example comprise metal or plastic foil, such as a blister
pack. The pack or dispenser device may be accompanied by instructions for
administration. In other embodiments, the pack or dispenser may be further packaged in

an outer carton.

A pharmaceutical composition of the present invention can also be formulated as
a sustained and/or timed release formulation. Such sustained and/or timed release
formulations may be made by sustained release means or delivery devices that are well
known to those of ordinary skill in the art, such as those described in U.S. Patent Nos.:
3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719; 4,710,384; 5,674,533; 5,059,595;
5,591,767; 5,120,548; 5,073,543; 5,639,476; 5,354,556; and 5,733,566, the disclosures of
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conmpound on to the market.VII11. Pharnmaceuti cal

formul ati ons The conpositions of this invention can be
woaoomrased and admini stered to treat indivi duRCE/ERRI0E/001733

cancer resistant to a non-pl ati num based therapeutic

agent by any neans that produces contact of the active

ingredi ent with the agent's site of action in the body

.af i ndi vi "
whigrf oS LRt it bRt e Bt HhebEesfa Bfposivions of
the pr@Sent mveﬂﬁbﬂmtbemed/\aotﬂamﬂh@ﬂawm siistainddsreleaid dfame @s more of

I ndi vi dual therapeutic actiye ingredients . or iﬂ a
the acivs ingxedigrs Bying. Her sx3mple, by ervglﬁmagﬁ Selulpresothg hobmer
mathi¥es! %ﬁli $€fm@a@[@ rﬂénﬁf)ﬁﬁésngsﬁ&ﬁ'téﬂ'%mg' thieil8et cdalﬁﬁg@peUt IC

agen hey can be adm ni steréd al one, but are
micrypasickes] §pasomis inverosrheres; ottthe liksh oF psembination thergof Foel?mVlde
e JEHEF NP BrE 4 oablfn ORGSR P rmutions
knoRhas ﬂmedf mﬂﬁiar}csimb asthe anmacmdmg tisose dnsembecbhetamc@aY\bP h

|nV |on e fornul
readi oo BHER Suse miTes PR BBy RL R oSy ioventionsThys
smg?é:ﬁlﬁf)&&%@fo?ﬁ\% hifdble F oK &drRinBfhton, btich SNButTRE Hmﬁte«tai
onpositrons of the invention can be for my| atggofor

tablvta;qapslyemgelpwt eaplety, pawdens; and the liks, that Ars adaptag for sustained
rele?l:;elcqth'g Bcs ggseé%?'tl‘f%v&?xt #96@dhzed admini stration.

nlque I ons generally may be found in
Re ton'
nfﬂ g{naaﬁ: utﬁ%%(]g_@?(%ﬂ dng 3k th%% %ﬁ]ﬁtﬁﬁgﬁn?{g?%x%%hﬁnéﬁg ina
neutrﬁlj di‘(shllt €oim. S)mﬁﬁicenﬁmu-acaeptablechahglmhﬂe draeidiadadition salts and

intr avenous intr and.s bc aneou
are forped Wilhghoreaig af Gk such aSpiBE Pyt o drghlor L Bobhor geids.
or s? rg BYHE H&H§§§ adéﬁé%‘%ﬁhé kARSicOhakdific] shdané like) SaRgfopmed with
ated in liquid solutions, preferabl y in

the frhg/sarbdm{jl gralupsycan @hfpzbﬁ idptivedifoam inosganic basgs suqhgrs fer example,
sol utjon or r' u

sod i, BhlsSer rnirOfin, Bt ok Ptic hlrBtles, A cuchRganic bases as

isoprepynaring, ﬁlﬂiﬂtlﬁ}ﬂﬁhhledngttdlm,lpmamednd thedikeat el y prior to
use. Lyophilized forns are also included. The nost
preferred adm nistration route is oral. In oral
adm ni stration, the pharmaceutical conpositions may

t akgnelgi&schOmbertfon digerpreviagithehodytot folmabaihg aphasnacbutical

composition useful for the treatment of a disease selected from a cancer or tumor resistant

or refractory to a non-platinum-based therapeutic agent, comprising formulating with a
pharmaceutically acceptable carrier, diluent or vehicle, a platinum-based compound

selected from:
(@) an orally available platinum-based chemotherapeutic agent;

(b) a platinum-based chemotherapeutic agent comprising a platinum (IV) co-

ordination complex;

(c) a platinum-based chemotherapeutic agent represented in the following

general structure:



tabl ets or capsul es prepared by conventional neans
W th pharmaceutically acceptabl e exci pients such as
woiomiongssagent s (e.g., pregel atini sed nmai ze st aCcTmEP2005/001733
pol yvi nyl pyrrol i done or hydroxypropyl
nmet hyl cel lul ose); fillers (e.g., |actose,
m crocrystalline cellulose or cal cium hydrogen
phosphate); lubricants (e.g., magnesium stearate, talc
or silica); disintegrants (e.g., potato starch or
sodi um starch glycolate): @, wetting agents
(e.g.,sodium | auryl Sl,hltha.‘:', »RsThe tablets may be
coated by nethods wel woWn~Ng the art. Liquid
preparations for oral aqni Mest rati on may take the form
of, for exanple, solutigns, syrups or suspensions, or
they nay be presented as°a dry product for

constitution with water or qther I Lable . |

O sk SRy PE b B B ROLE b Sty
seleBtéd FOMVAITEdeRIRdrdBAAd bhdtite N RFES 8 uydleatkyly accept abl e

addi tives such as suspending agents (e.g., sorbitol
syr@), cRkdpuhiAsR adRdthbilitd ¥aatraplatigdr ogenat ed edi bl e
fats); enu?glfylng agents ge.g., l ecithin, or 3§a0|a);
norer aghaowseufishily Aecepiehle galt, isames 9aPEadrug of @) todd) o s
et hyl al cohol or fractionated vegetable oils); and
preservatives (e.g., methyl or

prqpyl - p--hydr ox nzoat L SOFDLC: ac use of a
or b Y SHYSERERE (B8 AhicCERPRIAE chHtemplifes the e
platgﬂhpbdswpmd)tﬁemf GV :ag@é agjeniedsfram: appr opr ibat e. N
reparations for _qral admnistration may be .tably
f or@ul agBerally ayp 1%BWP‘BTH"@%FC‘P@F@S@‘Sraﬁ“tﬁ%g%g‘!ct i ve
agent. For buccal adm nistration the therapeutic
cConppsi taimﬁmmat,faste@ks@emaﬁeraﬁwum ferit abmptisingn platremy@y) co-
formulated in a conventional manner. For
adrordingtianzeomleXsy i nhal ation, the conpositions for use
according to the present invention are conveniently
?e'(lﬁavef %golétﬂnuh{lﬁasfee Eﬂénﬁ&haape%ﬁw St r&RERYteNiR SR ToRbwing
rom pressuri zed packs or a nebuliser, with the use of
generabstructiné:e propel | ant, e.g., dichlorodifl uoronethane,
trichl orofl uoronet hane, dichlorotetrafl uoroethane,
carbon dioxide or other suitable gas. In the case of a
pressuri zed aerosol the @os ge.unit may be determ ned
by providing a val ve t BalletgveR3a metered amount.
Capsul es and cartridgqqdmffIFUR4exaane, gelatin for
use in an inhaler or inspffRator may be fornul at ed
containing a powder m x @f the therapeutic agents and
a suitable powder base suth as | actose or starch

wherein R; and Romay be present or absent, each of Ri-Rais independently

selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl; and

(d) satraplatin or a metabolite of satraplatin; 4

or a pharmaceutically acceptable salt, isomer or prodrug of (a) to (d),

for the preparation of a pharmaceutical composition for the treatment of cancer or

a tumor resistant or refractory to a non-platinum based therapeutic agent.
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The pharmaceutical conpositions may be formul ated for

parenteral adm nistration by injection, e.g., by bolus
wOonp@ar7sa or continuous infusion. Formul ati onBCT@P2005/001733

injection may be presented in unit dosage form e.g.,

in anpoules or in nulti-dose containers, with an added

preservative. The conpositions may take such forns as

suspensi ons, saqlutigns or emylsions jn oily or aqueous

vetiihgipessentdpientien addifienally Pr‘b‘fl#m%"tt@?‘i? I}_ﬁrg@ FRAMER N as
pha%?{fa@&méhmnip%&ia@h hickhiNgr AR cfmdit SPAT ifdivEluabiffesing from a

€ y

rnatively, the active ingredient may be in powder

canéepontuinr refeastory taen pyeviendy treated with Blnenwpﬁﬁineme‘?%%&@%e?t- The

terile .pyrogen-free water, before use.In addition to
‘ndgﬁ ‘?5?H%¥ations descri bed previously, the

phar maceutical ¢ . t.igns. nay also be fornulated as

a depot repﬁ?‘g ﬁ%ﬁ%ﬁ%ﬁ%ﬁu@gﬁg acting fornmul ati ons may

be adm ni stered by inplantation (for exanple .

subcut aneousliy or bicetpiaalescadata foy i ptatinbm?ﬁnmpﬁxme@n%r

i njection hus,. for, ex '

corf9BYrHR cﬁaﬁ%ﬂ}eglﬁ%g?h\ﬁ%hé’ mlﬁggﬁc?ﬁgg#‘d’e&p%l ymeric
or JhHRRENRRIG afRbRbictaR, isbRér eopiodiligthateofionmpatediton
inan acceptable oil) or ion exchange resins, or as

s panirkefed osgingpr oTeRAUINGEQT ves, for exanple, as a
sparingly soluble salt. System c adm nistration can

al so be by transMuGARAI d28f ddricHIgate gt eff@tivenesk of said
transmucosal or transdermal administration, peneLraqts
ap miatpuirethemotherdpeutiaeompaunt dn Heatingcapcer patieafEPIgEapsty n

the f tion, h : cal ly K
| n e Aot A AN B B B, Y

adm nistration bile salts and fusidic acid )
deri vatibyes. shbmittinl $aidoompidsdetatpetotesimgegblatary authogty for the

facilitate permeation. Transmucos agmini.stration may
PurpE R PR TRBAR oDk PR oL (B FLTIEE.  For
cherofecfplufBntiothd dritRé1redtheniCsivancr batitnss mrévibhidy treated with a

Invention are formulated into oi ntnments, salves, gels,
noneplatinusehased shepeotherapeysiciageinand the art. A wash

solution can be used locally to treat an injury or

i nf ' GEE! el te-labeling or
) TR, b FEE R Taibing Whohigle-labeline
marketing$aid pldtinun chaothempéuicabmppuind, auHcanse rights tosrid apnrgval,

fort %Ctpea?rr?en(t: 3 galflllceerspatitegt? lpleetv?dusglnn’deatte%nv'viﬁ% 4 non-platinum-based

chemotherapeutic agent.

Dosage

The dosage administered will be a therapeutically effective amount of the
compound sufficient to result in amelioration of symptoms of the cancer or tumor and
will, of course, vary depending upon known factors such as the pharmacodynamic
characteristics of the particular active ingredient and its mode and route of
administration; age, sex, health and weight of the recipient; nature and extent of

symptoms; kind of concurrent treatment, frequency of treatment and the effect desired.
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The pharmaceutical conpositions may, if desired, be

presented in a pack or dispenser device which may
woanisarmessne or nore unit dosage fornms contai nPOYEPH®S/001733

active ingredient. The pack may for exanple conprise

metal or plastic foil, such as a blister pack. The

pack or dispenser device may be acconpanied by

instructions for admnistration. the odﬁrﬂentset

t nlqpiaiy 208 e NGus SHicRey o PFRHCEHERT (PGSR Ph g Aresen
1nv81¥1'i)ﬁ lcalf B¢ 4Q8midedy kTR Ha rrﬁéceﬁ@é'ﬂp Pfdcédlﬁ’éb iftfcell baltures or

resent 1 nvention'can a e fornmul at ed
expemelaalrmntndmﬁ prfor dw@mlnmgelaszﬁ%ﬁth@ fegeileshal t@é@% of the

popH,Eﬁgn vﬁgheaﬁlg Llaé a&? (iil}Jl ggpe?}ggaﬁ grf e?fe@ﬁbﬁb%?@ofgfgg ngfglslatlon)

The dbaé retiotbetvideh tostiomd theraphiniceefiatts ds thi tiearapesti¢ index and #ean be

art, such as ribed.in U S. .Patent.
L .
lndlé a@rg p?@é’ned5 Widifo tﬁ&%petﬁ:c%ﬁxp’é&ﬁonﬁmﬁgekhilﬁﬂoxﬁ sitig @fﬂédtg may
543; 639, 476; 5, 354,556; and 733, 56@1
be tacé.,cqamlnpeld b@ftalmn éndesiagn %@@WeTerd’é‘ieﬁkfhﬁttt%etﬁ &P ‘il?e%‘ye“tlc
refe {finfected
oaclyf SEURTE o AN R R B i PR ek Gyl 1 Wfnocte
cells und, ahotely), redlienside effectne or nore of the active
|ngred|ents usi ng, for exanple, hydropropyl methyl
cel Thd dxgobtaibéfropel nﬂturaaksays:md, angaalssxqurqan bbused in

menhr anes, noti c ste oat
formylating a Fange Pgéosagq 195 Blss UM NG I&Z@%ﬁ P%% S e"?‘%@‘y Vithin 2
ran%H Pcn‘éﬁlvmhé‘ %ﬂc@ﬁh&tﬁ% #af incRidB HIRVEDSO Witk h&%drrn@doxwlty The
e?ease profile in varyin proportlons Sui tabl e

dosagesmay vasyl Wl‘élllre’é@eraﬁgﬂdﬂwpﬂgng) HeOrkihe Wasage farApaaplgyed and the
4] t h

o R 1 L kS 8, fepe i, o

theﬂ@bartnsanye siféctiab doeraan be estimated itidlly from eelt cldture asmues A dose

mayégq?,g ij ne:,qut in gglsn? géqglrﬁgg a U%\}e??oqlrcpl‘aﬁpg 8&8]?’18 copagptration range
thaﬂﬂ@lﬁﬂésetﬁe 1659 @P ﬁre coAkinBhBeon HOME @isbthempeutidugeht wiich achieves

at are adapted for sustained rel ease are enco assed

a hd)ffaking) mdnbmon pﬁsyermtmnﬁ or mhbitinmeeirhiechgmicahpctivity) a
deté:rg}]nﬁﬁﬂilgtclg AN ure glli]C%th o?ﬁlgm)n éqﬁvb%%h&’{b Meeé a@@urately determine

a neu

useRRN dosRae hﬁmﬁrfsl 1zecle pi pladrra sl be nieasireddot ¢xampls, &y high
addi tion salts and aﬁe formed with inorganic acids
performangediquidchrematogaghy.y dr ochl ori ¢ or phosphori c

aci ds,
It is understood that appropriate doses of therapeutic agents depends upon a

number of factors known to those or ordinary skill in the art, e.g., a physician. The

dose(s) of the small molecule will vary, for example, depending upon the identity, size,
and condition of the subject or sample being treated, further depending upon the route by
which the composition is to be administered, if applicable, and the effect which the
practitioner desires the therapeutic to have upon the therapeutic target of targets, such as
nucleic acid or polypeptide of the invention, through with the disease causes, symptoms

or effects are mediated.
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or such organic acids as acetic, oxalic, tartaric,

mandelic, and the like. Salts formed with the free
woand3erydss gr oups can al so be derived from i nor gamiE®2005/001733

bases such as, for exanple, sodium potassium

amoni um cal cium or ferric hydroxides, and such

organi c bases as isopropylam ne, trinet hyI am ne,

hlstldlne procaine and the like. The S
nereriogAey 4 T el e O BUS SR TR Sl el molecule
per Rhg%ﬁﬁ%%ﬁﬁ j6dlor %ﬂpl@%tgh@'é glsdbud 1 fn‘i!frogrbm ﬂef' Ridégranto atout
sease Selected from a cancer resis

500rmilligrame per kilogearh ghoys| 190 nnerﬁg@w&&r k %mé% ghqut é@&ﬁ‘t“gfams
pe GBS ob ALy Ko 0 BRGTDRpil 5 Klogam
A ppisah skilled inahem wilhpeprediate ghae dossd cdrr dsa be( eglcudgiedpmp b9dy

| abl e ti ased chenp r t
surGpsh RSREBAT (1 B B BT RS S P e aPAB S dqhee?
metﬁf&fsésriﬂéﬁléé M)lllgi@merde@Tgte@m D OWRLh ef(the 6m}111 molecule per body

| ati num based chenot her apeuti ¢ agent represente

surfaparee Pl Bl AGHOTGEARIS F-2s oL PO FUCTRRAMAE S BS R ¢ fhgyt 15
gralkﬁg Pecst%a?% réaérff ﬁ&ﬁ'ﬁ?ﬂmll@?&ﬁb $& Eqﬂa‘rgﬂlete‘i td A¥bRP €8 Gedhd per

ogen, hydroxyl, and acetate, and R5
squire maetery of dmuk§0 mll(lgl)anslzﬂr sarremieter & abpuh QB iliggams per square
of satraplatin; or a pharmaceutically acceptable salt,
meLoer or prodrug of (a) to (d). In a preferred
enbodi nent, the subject invention contenplates the use
of a platinum based chenot herapeuti c agent sel ected

frop S§1 ﬂ?et}f?)rds s@h{)é’d l?e\‘élhl %’&ﬁ%@ﬁds@l’ﬂh@lﬁﬁ@g and further

chenot herap eu I C agen ['at 1 num b ased

methbésmotshit nlaqmmﬁc amimatlorcwdbb@ qmmgenatqdhaprdmw ckiljgd argisan.

gf}rﬁ)glﬁlg a}?e‘i%% rg)nao% 8#1‘?‘23 F%‘BB%%%?HS cgﬁ ?l?rﬂleer ]a]gﬁrf))élvraaﬁeél through

anafiPyab @J)mﬁ&dﬂdQ kHéwWn td¥xert the desired effect.

The practice of aspects of the present invention may employ, unless otherwise
indicated, conventional techniques of cell biology, cell culture, molecular biology,
transgenic biology, microbiology, recombinant DNA, and immunology, which are within
the skill of the art. Such techniques are explained fully in the literature. See, for
example, Molecular Cloning A Laboratory Manual, 2nd Ed., ed. by Sambrook, Fritsch
and Maniatis (Cold Spring Harbor Laboratory Press: 1989); DNA Cloning, Volumes |
and II (D. N. Glover ed., 1985); Oligonucleotide Synthesis (M. J. Gait ed., 1984); Mullis
et al. U.S. Patent No: 4,683,195; Nucleic Acid Hybridization (B. D. Hames & S. J.
Higgins eds. 1984); Transcription And Translation (B. D. Hames & S. J. Higgins eds.
1984); Culture Of Animal Cells (R. 1. Freshney, Alan R. Liss, Inc., 1987); Immobilized
Cells And Enzymes (IRL Press, 1986); B. Perbal, 4 Practical Guide To Molecular
Cloning (1984); the treatise, Methods In Enzymology (Academic Press, Inc., N.Y.); Gene
Transfer Vectors For Mammalian Cells (J. H. Miller and M. P. Calos eds., 1987, Cold
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wherei nR1L and R may be present or absent, each ORl-R4

i s independently sel ectedfrom hal ogen, hydroxyl, and
weacetsaressandR5 is a cycl oal kyl; and (d) satraptCaEPm0s001733

a netabolite of satraplatin; or a pharmaceutically

acceptable salt, isonmer or prodrug of (a) to (d), for

the preparation of a phar rmceuti cal conposition for

Spr%gﬁ-}a%lgc;gaggg{prg p%ﬁg%’? (rgf Eﬁ@/m? {/f’{%eﬁ‘lﬁé’a rlltSé %Vu et al. eds.),
ey MRS R A Bt g A he N o .
AcadewiaRressol ondow, 1980 ewbook OARRermaFdY !rawugnq%f%%ﬁgnes Hv
@ MW 350 e BRkhHTRES. RIskH Ao eydulbﬁngafhe Bifih 2HBhb, (Cold

non ent. The neth
Sprih@IHHrb(ﬁﬁ.abal}atdm E’mﬁ; |(Iujd Spmng Haxbogy .. h’g 1986). All patents, patent

apogabeRA eEreeE a5 s e TP T BT el lence.

JNBSS or a pharmaceutical”™ acceptable salt, |soner or
prodrug t hereof, conpared to a nmarketed ori gi nat or

oA e Lok A S5k SRR b AR et o

thoé"e%‘imf%u tﬂma& 1SR ISR R VarfdRb hRh&ives, eédificdtisns, and
treate a non-pl ati num based chenot hera eutic

lmmwnentsks)w@d beriapparens vathiout depaysingepre thespi apd mg of the
?g ulatory authority for the purpose or obtaining
inv % i atory or marketing approval for said platinum

| C d_f
ot OB gHE e AR, i eciftls AC® pEBETentin S3MFRlapted
to caR§ Bﬁtithe objeéw ht&d? obgiarthe etisdind bdmmamMomg, as well as those
ortin ackagi ng/ r e- pac
o B PRkl 2 PR b oo

preﬁ%ggf\?gﬁﬁlﬂ?ﬁfét A€ QPR dnd 86 not FeHIEd &9 lﬁl’fﬂt&ldn@ ofi @escope

the treatment of cancer patients
of tm mwemmml Modifiatiens thetetn andregirer pisest Wil epwde dapse skilled in the

art. CIt}]lese ot h(? ﬁgﬁle()lrjlts Ial% e gnqltaassed within the spirit of the invention and are

defined by the scope of the claims.

It will be readily apparent to a person skilled in the art that varying substitutions
and modifications may be made to the invention disclosed herein without departing from

the scope and spirit of the invention.

It should be understood that although the present invention has been specifically
disclosed by preferred embodiments and optional features, modification and variation of
the concepts herein disclosed may be resorted to by those skilled in the art, and that such
modifications and variations are considered to be within the scope of this invention as

defined by the appended claims.

One skilled in the art readily appreciates that the present invention is well adapted

to carry out the objects and obtain the ends and advantages mentioned, as well as those
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Dosage The dosage adm nistered will be a

t herapeutically effective anount of the conpound
weubdsioc7aat to result in anelioration of synptedas/E®2005/001733

the cancer or tunor and wll, of course, vary

dependi ng upon known factors such as the

phar macodynam ¢ characteristics of the particul ar

active ingredient and jts node, and r.out e of .
inhegenti et aTHG ﬁlert]%@ rsffekeagﬁ@aﬂeﬁc ﬂfﬁ ﬁ%?lah?re Feppqsgntative of
prefef?€d BhBOdime3] Atk @x&fflaf) bfd hrediot SiteRdeds; linitAdnO bn the scope
concurrent treat nment, frequency of treatnent and .t l%lred in the

of the inyentiane Modifications mereyn and) othe psgs Svill; Qeowy toj thgie s
G Bt &I thé NS And are
art. ARSCRRSHafidhe BS"RRSITDRART sinih 16 BHIFE O tap e
deﬁnéd)metﬂlarsagoeldﬁﬂmedlhimsul tur es or experinental aninmals,
e.g., for determning the LD50 (the dose lethal to 50%
of the popul ation) and the ED50 (the dose

t heyRBeHN&HEn e &t WAL tdcygnire) oPBYallé td dseermiapud;mg m»m)ore than
The dose ratio between toxic_and t etgti cC e

routing eXperimpRiplinTe ANY CAHURIRNTE HRfhe e ps 8L € yention
des{rh)%d h@l{e D éu@ﬁgﬁgi%lgn IRShARGH ﬂo%e%ﬁ@d’iﬁﬁas%‘ B&hh@ fdlokiifg

era eut'rc |n I cCes are pre erred. Wil
clalmbe ffhmlskuted amtlpatstl willoakso re¢ngnizs thatisllcombiniations @@mbodlmentsa

cts may be
confpupigh P et Brf ke THEuFIR Yo bR e BB G Bodbe of
the Iieiitfn. Site of affected tissue in order to mnimze
potential damage to uninfected cells and, thereby,
reduce side effects. The data obtained from cel
cul ture assays and ani mal studies can be used in
formul ating a range of dosage for use in humans. The
dosage lies preferably within a range of circul ating

K@@ﬁ%}{,ﬁ&&lons that include the EDSO with little or no

y. The dosage may vary within this range
dependi ng upon the dosage form enployed and the route
of adm nistration utilized. For any agents used in the
ExAnatEdd Rfficddyef satvapletinamg its netabobitea pempintainddyin ég¥ape-tgsistant
can be estimated initially fromcell culture
t“m8§§ej§ A dose may be fornulated in animal nodels to

achieve a circulatin | as cenirat an hat
A. i nclaaesresistant WrGFﬁ%ﬁ,w%ﬁgreé’éﬁa‘éeh’tsr%e( ag?]d%‘f L&ﬁg t est
gly‘gdﬁﬁ(ggﬂeutl c agent which achi eves a hal f - maxi mal
bition of synptons or inhibition of biochem cal

actyy¥ bb¥ervéfithe surprising finding that subject platinum-based compounds of the
invention were useful in inhibiting or killing tumour cells that were resistant to other
chemotherapeutic agents, where such resistance is mediated through p-glycoprotein.
Cells expressing P-glycoprotein (NCI-Adr resistant subline) were highly resistant
to Adriamycin in the absence of verapamil but remained susceptible in the presence of
verapamil, an inhibitor of P-glycoprotein (relative resistance was 115-fold). Upon
treatment with JM216 and JM118 no change in the relative resistance was observed

(relative resistance in individual experiments ranged between 1.0 to 1.5-fold).
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determined in cell culture. Such information can be

used to nore accurately determ ne useful doses in
wouaosng73skevel s in plasma may be neasured, forpexarplos/001733

by high performance |iquid chromatography. It is

under stood that appropriate doses of therapeutic

agents depends upon a nunber of factors known to those

ggﬁégﬁl-g]g;gﬂr%gnlselﬁa}e?ﬂ%ﬁ@i s et o Riske gy D8o-
?]%gﬁ'a %)“Pgll) 11574 6h)j‘@fﬂ§ hded; BOOEL5, 000 ANtV eﬁﬁosed to

sanple being treate further dependi ng
the tepmmmundscfgt 48 hourai wshiousieoncomtpsions inghe presenge gad absence of

ver?ﬂaglél%ltﬁ# g & l’hldl or&le[}% {:zﬂgﬁfnﬁ ‘theaf&ot\gﬁleggﬁcﬁﬁ{/ 1n"ﬂibfet§ 1t Qfd

SiTes erapeutic to
cytdtb;ﬁé@ﬁ@tsﬁm&sﬁradl gsihg the SRB gshpaccerdiig wsShekan thad: (JalﬁatUCmcer

s SR8 L8R S S B A28 3PP

congﬁﬁﬁ(? add"&‘éﬂJ dWh@?e |nbteﬁrﬁ€31 %rd'@)(?bﬁaﬂfta Rerapail for Ohourdiprior to
l'ecul e per kilogram of subject or sanp,

compenheadditonand thm@roughmtéh%@ewmeneﬂ (Ot D% Beasen wes
tenwg?tgg]mth t?% Qdﬁgtod?fgf ggi 'R?{& 3, faRCShcd{teith 6F AW, aNE tHiRPlates

ram i'grams per Kilogram or_ about
werk idubatgd fonone hotni at dG€aTh¢ plaeb wigre iﬁemwashegrmeqo\@ﬂh water and

Ki_| skill h
RS Sy o ) 3
mc@ﬁfégl or 10 ﬁ’l‘ﬁ{lﬁé%rht 9;0117 RidpRrAae beforéRAVA M@oﬁmﬁ&ye by

ace area of 1.8 square neterdoses includ
washrirlg Wigh h‘}hagetlmc@d oBledmuaddMﬁWQS efflubifjgedsyyith 10 ﬁﬂ%&é@m@ base

andgge?hsg%asurf %teoééﬁﬁ of subject or sanple, e.g. about

uare nmeter to about 15 grams per
square neter, about 5 mlligranms per square neter to
about 1.5 grams per square neter, or about 50

il t t t. 150,.
B. T B SRS i BoBRR s R bRy
Il - I rth ds t £t
opoBF ehteruasihe Euphiohe Bntine diat SipiseaiRinpE-Yed Hrbeauify of te
1nv§ﬂﬁo|nlv€é#e ﬁéretf'l!llsiﬁ‘fhhl%ﬁ S’Mﬁﬂm teh@ o defls thay We?di‘ébi@thnﬂb ottee
conmposi tions can urth er approxi mated thr h

chemﬁemuh@agmtspwbcrwumwtan@ lémd!at‘t%@r‘d’éblw
ef f’['a'uct)ulm-mutated cells (1A9-PTX10) were highly resistant to pachtaxel and
taxotere - relative resistance in individual experiments ranged between 37 to 142-fold -

yet remained susceptible to treatment with JM216, J]M118 and JM383 - relative

resistance in individual experiments between 0.9 to 3.9-fold. The parental non-mutated
cell line, 1A9, was used as control.

The tubulin mutated, paclitaxel-resistant human ovarian carcinoma cell line 1A9-
PTX10 and its parental paclitaxel-sensitive cell line 1A9 were derived from the A2780
human ovarian carcinoma cell line (J Biol Chem (1997) 272, 17118-17124). 1,000-
4,000 cells/well were exposed to the test compounds for 48 hours at various

concentrations in order to calculate the IC50 values shown in Table 1, as above, and
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The practice of aspects of the present invention may
enpl oy, unless otherw se indicated, conventiona
woeaisrrpses of cell biology, cell culture, nol eculE®R005/001733
bi ol ogy, transgeni c biol ogy, m crobiol ogy, reconbinant
DNA, and i nmunol ogy, which are within the skill of the
art. Such techniques are explained fully in the
literature. See, for exanple, Ml ecular oni ng
cytotabisty e peasured sing e SRR assay a9c%<$ns%%‘regak et *’Ef& {Nafl{-ancer
I af B y rbor Laboratory Press:
h“@@g%§f%§ﬁgqf%%§ﬁ%¥E@§5ﬁﬁgﬁd? and Il (D. N dover ed.
1985); dAigonucleotide Synthesis (M J. Git ed.
1984); Mullis et al. U S. Patent No: 4,683, 195;
Nucl eic Acid Hybridization (B. D. Hames & S. J.
Hi ggins eds. 1984); Transcri ptionAnd Transl ation (B
D. Hames & S. J. Higgins eds. 1984); Culture O Ani nal
Cells (R I. Freshney, Alan R Liss, Inc., 1987);
| mobi lized Cells And Enzynes (JRL Press, 1986); B.
Perbal, A Practical Guide To Ml ecular Coning (1984);
the treatise, Methods In Enzynol ogy (Academ c Press,
Inc., NY.); Gene Transfer VectorsFor Mammalian Cells
(J. H MIller and M P. Calos eds., 1987, Col dSpring
Har bor Laboratory); Methods In Enzynol ogy, Vols. 154
and 155 (Wi et al. eds.), I|nmunochem cal Methods In
Cell And Mol ecul ar Biol ogy (Mayer and \Wal ker, eds.,
Academ ¢ Press, London, 1987); Handbook O
Experinental |munol ogy, Volunes I-1V (D. M Wir and
C. C Blackwell, eds., 1986); WManipulating the Muse
Enbryo, (Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N. Y., 1986). AUpatents, patent
applications and references cited herein are
incorporated in their entirety by reference. Wile the
i nventi on has been described and exenplified in
sufficient detail for those skilled in this art to
make and use it, various alternatives, nodifications,
and i nprovenents shoul d be apparent w thout departing
fromthe spirit and scope of the invention. One
skilled in the art readily appreciates that the
present invention is well adapted to carry out the
obj ects and obtain the ends and advant ages nenti oned,
as well as those inherent therein. The nethods and
reagents described herein are representative of
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are exenpl ary,

and are

not

intended as |[imtations on the scope of the invention.

wohtwdisforeasi ons t herei n and ot her
those skilled in the art.

uses wl |
These nodi fications are

enconpassed within the spirit of the invention and are
defined by the scope of the clains.

parent to a ,Person

killed in the,

It will be
art that v

readily

Tabletls (Gallular 8350° B AESTHSRIAHR aad metrbolitsy inkackirel REAT

invention disclased_h

AaT2L T ALV

OCCBCT/E®2005/001733

scope spirit of ventl c p
under stjood that alt 1"%)%9 k{bn ¢ -Vergpamil
[Cotmeeunds Jeranregidanty d (§R§ISE?§b)d by ; RS )
and optlional featurks, nodificafi on 0
the corospysher ei njiciogaMpsed b SOE{sMIted {iesCiym] [RR
= T IIUUI i LS
'Pa%l\tﬂi‘e'varﬁgﬁ g-n%'dB; 5 P5id HaaPeH@ §4e Hsilﬁ)n t he ['S2dDe 46
Tam‘teré h| . omm oomz)aﬁmzﬂ- neolwzy 1o88j0ppended cloh2r(). 33
Tal ktHed—tmtie—prt |caUI|y = s—tiaf—te
tpp §ent4umﬂent(3)on I B.7wel 1.6 gfapt t R1.0a1-09 (DUt |20Mer/-1.6 (2) [1.1
(IMZPlect 4§ and obtain [ he ends and|advphnt ages men{i oned,
umass Vel Tlp 83/-03Q8)e! nnﬁfseﬂﬁloé@?fel & HELIEYS ﬁmﬂm) 1.1
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IMB3%f er |68 *eHIdd) rren1§°+ér5€7(é&e and are hot
CispRtieNdggls a5 41218y T at [180/-812 (e $COP 330f+/-t3hia(2) ﬂermi/me (2 |o.93
Modifi-dat--ors—t-herer-A—and—et-Rerruse BEEtH—10
Adiiamyel diilled in the art. These rmd?ﬁa:)au ons a0r665(1) 118

enconpassed wthin
defined by the scope of the clains. Those skilled in

Lebdi: art

W |

Tal%l% ltsJHSw§ gfeclbfsb Gafigd

equl va

recogni ze,
no nore than routine experinentation,

f%dde'ig?ﬁﬁrﬁd% t

he spirit o
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ts are I nten

many equ

the 1 nvention and are

be able to ascertain using

i val ents

géﬁ‘ﬁﬂ%ﬁg HeNriBEP M ExR@tble 1.

Numbcnsnp hsasiseks hx;dlczdnehdvo bftevexpgrimentisvere Fﬂﬁsmedklnl daelgisingle

the art
expeisil

i nventi

Y

on.

rec

Ao gf e 36

celflimd. Showf afd bavahes ahd stafidarddéviations € tRACSOs,af detemmined in
EXEMPLI FI CATI ON

t hat

S {EPET

B i

A for SRA2

re

S0

SOF

the individual experiments. RR denominates the relative resistance, i.e., the level of ‘

resistance conferred to the indicated drugs by the respective resistance mechanisms, and

aQ{oH and

is calculated as the ratio of the means of the resistant cells compared to the sensitive cells.

ExaMPLE 2. Efficacy of satraplatin and its metabolites is maintained in campothecin-

resistant tumor cells

We observed the surprising finding that subject platinum-based compounds of the

invention were useful in inhibiting or killing tumour cells that were resistant to other

chemotherapeutic agents, where such resistance is mediated through topoisomerase I.
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EXAVPLEL.

conpounds of the invention wer e usef ul

Sl Cibilg

[1in
che

Effi cacy of satraplatin and its netabolites
is maintained in taxane-resistant tunor cells A
woanEne7asesi stant tunor cells in which resi st aRC®EP2005/001733
nmedi at ed t hrough Pgl ycoprotein W observed the
surprising finding that subject platinum based

t unour

PlSpIEEratFtated &R

in inhibiting
were re tant to ot her
2 V%eﬁ%{ﬂ‘gﬁié’srr?%?té‘?’fé% cargptothecin -

reldBét R5iSEnde th MVIdiRal Sk NG RR Bhied Bedlvéeh 1290893778 dold - yet
(NCI - resi stant subllne) mere hi ghl'y

P-gl ycoprotein (
rem@l9¢<¥
AR O

e,

Cahipeshecil(th visrod G
3,000- 15,

000 ce

| s/ well

Adr

waeaptible tadreataeptwith TM24 6/ MUSeand M3 v splabeatesistance in

82 8. e pardinti f¥n -G RR A ine,
ein (re ve

resi stance
CEM swashised a$ chntrolJpon treatnent with JM216 and JM 18 no
change in the relative resi stance was observed
(r elThe 'Camptoelseicﬂtmmstnnﬂ CEMA@2 wéldwedre denpeedifroamtte T anged

s il g G AEMCinthel e Bresence of,

v Fbmlt aDY1995( Oncdiody Redeardher 8g£9€5dAch

wer e exposed to the test

CONMPRY BSctd OFf sattSIAGHAR Bétal¥teOWSre feoalaaea mhé @f@lF/OEM and

the prese

nce an

absence of

ver apam

CEM/Gercellpuging the|Galesin AM Yl@EldltmﬂS%@’I@lh@ﬂﬁr Rrﬂbeshga@sedjfor flow

Ol igke PR T 3548 Bk (18 el B8R afpgpmpound

and@ihculiat@irfot 48 hourBbefetd terminatidrsofithe asspy.aCelds were asherl twice

cyt%ﬂl% A

acco d|ng

wifhg it epeigann S0 ol pe

miRitbOdt 3,

tr eat nent

CORPRU

perio

g@v

nd additi

L3k AMAD.

k nmg’bg for 90

§h'e9 %y@engﬁﬁ BRR deldrO U hirg Hiorescent

OUS

€ assay was termnate

unigs QmaFAé?SaamﬂQwoytombtecol d TCAto a final concentration

of 10% and the plates were incubated for one hour at 4

0C. The plates were then washed 5 tinmes with water and

100 M of a Sul forhodam ne B solution (4% was added
Tabble 2e &elulagIC50° TGRS apdaplatin WA nietubblites iniOampethécin rekitant cells

m nutes at room tenperature before renoval of unbound

dye by waphing wth 1% acetic acijd. The bound dye was
COSO|UQI|IZS% ith 10 ni%i&iéna bagde and t he gbsor bance

TREIat © B. Tax MG si st anggunor cell|s in which

resi stanc nwsémsamétedﬁeﬁm@m@h tdbul in
rcso (uM) IC50 (uM)

Camptothecin 0,005 +/- 0.001 (2) 6.75 +/-0.49 (2) [1500
Satraplatin LS 06 +/-1.97
lumz216) . -1.97(2) [4.05+/-1.79(2) [0.80
JM118 0.43 +/- 0.22 (2) 0.50 +/-0.42 (2) {1.18
JM383 23.8 +/-3.1(2) 12.2+/-0.5(2) [0.51
Cisplatin 260 +/-1.07 (2) [2.2+-15(2) [0.85
Legend:

-54-



10

15

20

25

We observedthe surprising finding that subject

pl ati num based conpounds of the inventionwere useful
wonoesn7asst i ngor killing tunour cells that werCT/EP2005/001733

resistant to other chenot herapeuti cagents, where such

resi stance is nediated through tubulin.

Tubul i n mJt atedcel | s (1A9- PTX10)were highly resistant

taxptere - relative resistancg. i
Tebfrct Sious e D SRTRAR Cmieskin s HEma (geribed in Example 2
Nubfierd Rl iydRbtsiRdi@dO RSy SRS ek ctstvieré f)&*fdrﬂiéﬂtlnwaémsmgle
JM216, JM 18 and JM383 - relative resistance
experiment g wainimum of threeterlicarwallsrwas used for gach drug %Pncmﬁéatwn and
celg gﬁ? %@M%ﬁ%ﬂ%@ﬁ&% aﬁﬁ%ﬂa{lgﬁ Qevidtiohs ofBR 18569 a@determined in
thepindividuakextperimsitst R dbnonsinates thei relativearesistanceni.¢ dhe levelnd

1A9- PTXl O its.parental . paclitaxe n t|v N
resfitice EAgmaro iy I DIARH M SR shB R AR B e bnc
mut GopoxdeeLll. 1 i ne (J Biol Chem (1997) 272,

17118-17124). 1,000- 4,000 cells/well were exposed to

the test conpounds for 48 hours at various

concentrations in order to calculate the | C50 val ues

ExaReVE3] BBy 6f shtraplati® ARV Rs meResIvk O dxdifthin¥d@Stumor cells in
measured using the SRB assay according to Shekan et

whigh regigtangeris megiatedrthiongh ATPosinying gasseti(ABC)tyanspasters
Exanple 1A). Table 1. Cellular 1C50"'s of Satraplatin
and netabolites in Paclitaxel resistant cells Legend:
Table 1 shows the 1 C50 values as determined in the
eWpeub'semd the deprising Edding thibt anpiea platinhurssedcampounds of the

ckets indjcat OW 0
im SRS 2t LRGN of il SRS AT Y 1 gy to other
chérhdtherapetipiciagénty)eilefe stRE résistshct & medigied ehiroggh ATP-binding
concentration and cell |ine. Shown are nmean val ues and
casgetie {4 &) ESPUtTBNS of the 1 C50s, as deternined in the
i ndi vi dual experinments. RR denom nates the relative
resistance, i.e., the level of resistance conferred to
the indicated drugs by the respective resistance
nec harResistanceymgdiateddhiovgh BCRP @BCED) ratio of the
means of the resistant cells conpared to the sensitive
cells. EXAMPLE2. Efficacy of satraplatin and its
net abolites is maintained i n canpot heci nresi st ant
t Theomita@eintrendAestaatcoledcdrbinomarcpll line HI29/MId] wap used (Perego et

al, &%&e{? tes,pél?%bip#% }Peatfe%glogr%ggto&n c{jrf?g l%giSEalrlge in this cell line is
associated with the up-regulation of the breast carcinoma resistance protein (BCRP;

ABCG?2). The parental cell line, HT29, was used as a control.

2,000 cells/well were exposed to the test compounds for 48 hours at various
concentrations in order to calculate the IC50 values shown in Table 3, as above, and
cytotoxicty was measured using the SRB assay according to Shekan et al. (J Natl Cancer
Inst (1990) 82, 1107-112) (see Example 1A). HT29/MIT cells were highly resistant to
mitoxantrone — relative resistance in individual experiments ranged between 105 to 239-
fold — yet remained susceptible to treatment with satraplatin and JM118 — relative

resistance in individual experiments between 1.2 and 2.0-fold.
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invention were useful in inhibiting or killing tunour
cells that were resistant to other chenot herapeutic
wagenstig7issher e such resi stance i s nedi ated thr eagmP2005/001733
t opoi sonerase |. Topoi sonerase-nutated cells (CEM C2)
were highly resistant to canptothecin - relative
resistance in individual experinents ranged between
1,280 to 1,775-fold - yet renmmi ned susceptible to
treatment with JM216, JM 18 and JM383 - relative
resistance in ingdivjdual_ experinents between 0.48 to
0Bg2- f Begistanes gnegiat ugh (ABellkel | 1ine, CEM
was used as control. The Canptothecin resistant CEM C2
cells were derived fromthe T | ynphobl astoid | eukem a

cell line CCRF/ CEM by selection_in the presence of
Chhe etopeside-repistan breast ¢angersst lise MGF-716R was uyed {Pelypider et al,

o CRERARE P A5 f T8RPt it PR Rel B AT Ay e

10

15

withethk sipaegulgfioniod ti@ahaltiple dédg resiatnte prpteis § AYIRPIDABEG lar

SepFogt ph CHRcsE Ren 3 Lf Heh sBF el ol S BT e paremcal
celt GiP,VMCE-A s ussdulatcenkrdlpr 48 hours before termination
of the assay. Cells were washed twice with PBS and

| 2,000 8dIRAVNwerd @xpdse@io the 83t drhdunaé foeal GBI af Mridhs3
nM /PBS for 90 mnutes at 370C. The cells were washed

copfeatratignsyin prier iqalsulatelibe dCA0 walnes showsde Jalla 8. aaboye.cwd

. _ ol | '
ey @Ayl nica Qi P ATRE SR ) feobndifiip SRin &t 5P 81 Raft Cancer
Inst €1999) 82,ck107-142) @e<Exinpls 1 AWMCESUVE ablleweraighly resistant to

det.erm ned in.the experiment. escri bed in anpl e .2
RIS SO F e Pt teedn Pt RSl RGeS 6 be >20-
folder et Rahdifddgasceplible €& BatiictOlith SatR@IatifiEdépl@inandl ngot

three replica wells was used for each drug
relatiyetesisiangs ip indivigual experimends betweemn! -8 ead d8=8ldyal ues and

standard devi ations of the |1 C50s, as determned in the

i ndi vi dual experinments. RR denom nates the relative

resistance, i.e. the level of resistance conferred to
Tables. | Crllutat€50’d pfi§atraphatinagtl nataboliteslin mitoxantronggnd etoposide
nm%?%ﬁStlnce and nmutant topoi sonerase |I. EXAMPLES.

% 8%.@ of satraplatin and its netabolites is

H ol o call o i 1

HT-29 l - IMCF7
lcompound T ' HT- 2'9/MIT . lMCF?NP “
("non-resistant') |("resistant”) ("non-resistant) |("resistant”)
lics0 [um) IC50 [uM] IRR 1C50 [uM] Ics0 [uM] |IRR
IMitoxantrone 1.3 +/-0.6 (3) 198 +/-15 (3) [175 +/-87
!Etoposide 7.2+-25(3) [|>100(3) [>20
4.8 +-
Satraplatin 6.9 +/- 2.8 (3) 10.2 +/-2.2 (3) [1.6 +/- 0.3 3.0 +/- 1.2 (3) 1.4(3) 1.6 +/- 0.2
1.3 +-
JM118 4.5 +/-2.3 (4) 6.0 +/-3.3(4) [1.3+/-0.1 |1.2+/-0.3(3) 0.3 (3) 1.1 +-0.1
. 31.2 +/- 7.1
{Cisplatin 28.7 +/- 3.6 (3) 3 1.1 +/-0.1
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whi ch resistance is nedi ated through ATP-bi ndi ng

cassette (ABC) transporters W observed the surprising
woizombiongsss hat subj ect pl ati num based conpoundsPof/EPE®S/001733

i nvention were useful in inhibiting or killing tunour

cells that were resistant to other chenotherapeutic

agents, where such resistance is nediated through

ATP- bi ndi ng cassette (ABC) transporters. A Resistance

medi at ed t hrough BCRP (ABC&X2) The

m t oxant rone-resj stan{ col on carcinora cel

TapieZoshows thelC5() yalyes iggd igthe @ﬁ@@pntpaggscrlkqde in Example 3.
NRARA in bHkked RYGLRPRRDP Bftél{ ﬁ)gfeﬁ%e'h?ssdv E‘ﬁ‘@rxﬂeﬁ Inhe'a@h GiRkle

Ine I's associated with up- regu 1on of the
expariaent acmmmm qﬁthr@gelslm rvesdls prastugechfor Bhrirug\emepntratippand
cel!gg . a?év\}el!“r:'% @E\be(s) su;e% s%gva ﬁ geYlgﬁl?n%sof ?heglg%gg %% ger:tgq%ggd in
thdiadividual expariments. RR desoniinates ﬂm&elaﬁv@redrstanteax e.dhe rdlaive level
the I C50 val ues sho n Tabl e as above
of BRSNS FRTEFIefHs ¢ thradred dipgs by tﬁwsgqsgvagféﬁg?n&%%?l}fﬂﬁ&s
to Shekan et al. (J Natl Cancer Inst (1990) 82,
1107-112) (see Exanple IA). HI29/MT cells were highly
resistant to mtoxantrone - relative resistance in
i ndi vi dual experinments ranged between 105 to 239- fold
- yet remmined susceptible to treatnment with
EXéMPLﬁﬂJ Efficacy plisagmplatigand itemgtaolites isgnajntgined in ¢isplatin-resistant
fu %dual experinments between 1.2 and 2.0-fol d.B.
esi stance mediated thr ough MRPI (ABCO ) The

\i;g Wjeg Jéb%g 3 r?eslﬁ'l smg[fﬁl%i?ﬁg t%an ) e,{ec lahmlgnh %ﬁsfg%gm %gds of the

invdatien Waféﬁméfubfn ifhibfing @8 kilingtuendur celi thatoedrt rdsistemt tasother
associ at ed th the up-regulation of the nultiple drug
p aF‘@E‘F‘éP&lP@B“%r chias cigplefilepl ;. ABCO : Schnei der et al ,

Canggg A9 cp@ieellling (reﬁ)&'i/@@ erHJ Bifo P I\/CFIO $joaNIH; | BibchbniCPR&RRcol 52,

71, 35 The parental cell 1ine, was used as a
185Dnderpied fonotbe owuarmamqma\é%%mmly tesistrat togaigplatin -

R i oA Pl SRS 600
reniin@bsideeptibledo Gghtaieawith )VI\/LMG v esuandd M@Sng‘elﬁhﬁe BEiBtance in

md?\icsh?e% eigecr?nrlgnltsnl?et\tzvgens()h %( 2, % foald (Tgﬁlle 1 t'l“he parental non-mutated

cell line A 129 was used as confrol.

1,000-5,000 cells/well were exposed to the test compounds for 48 hours at various

concentrations in order to calculate the IC50 values shown in Tables 3. Cytotoxicty was
measured using the SRB assay according to Shekan et al. as described above in Example

1A.
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10

Inst (1990) 82, 1107-112) (see Example I1A). MCF-7/VP

cells were highly resistant to etoposide - relative
woesisgrasse i n three individual experinments waBCT/EP2005/001733

determ ned to be >20- fold - yet remmi ned susceptible

to treatnent with satraplatin, cisplatin and JM 18 -

relative resistance in individual experinents between

ot el PR e iod et 5 b Pl s el

—e&-e-pes-béﬁ-c-ea-&t-am—eeu-sia-bl-e 3—shows—t he | C50 val ues
Cogpounck er (Hehl® i n t he experinmen{s descriled in Exanpl e

3. Nunbefs329 n brackplso ¢gadl cat ¢ how of tlen experinents

were performed.. LR B si.ngl e[Xperi mght a m ni num of
three re ﬁ?@geg'sv\t@fﬂlqs t%%taﬁggd f

br each dyug
concent r §€30daMand c P90 (lMhe. Shown are [Tean val ues and
- LS LG LR O N PO A=A A P A PN 02 S ACY YL AL } - ermned in the
C'Sﬁ? ifvi du oﬁ‘ﬁg)/(-‘gédrei‘(éép #g#ﬁ?%cn mnates khe rel ati ve

! Lonechanishe—EXANRLES
IMAER 1 apl afi ' *aRd8iR)s |08 ttaI9a1%i (e £-

Safraplatiot ange, i .e. the relative Level of fesistance
(Jnpaeferre 9'1'75110%4 (#)n Ji185{'2’d18d$)u respective
LG5l -St-an

ved t he

UMBBF PT at I P0G RI0S1H Q). 1}3@1%1.1@912)'

sirnrisci b findi no
P !

g g based

compounds of the invention were useful in inhibiting

or killing tunour cells that were resistant to other
Leg¢nwk: i num conpounds, such as cisplatin. The A129 cp80

cell line (received fromTito Fojo, NI H Biochem
Tabled smaws itheF 50 ¥81H6Y as ditarinined if therxperiments desgribed in Example 4.

e} R B el R B b o ol e

expeinvee 8 ndfintuen d0Brdeqbslica wetls wae iiB¢d ol esohsiegpédnobirdtion and
Héeatrrent wth JM16, JM 18 and JM383 - relative . )
cell ling. Shgwaars meamalugs and ptandasd Aeviatnans ob thedEefs: @3 dgemgined in
thedndividud] SkpbdRBhE. R deddifinPRE fRGALNOR:THAEL £6 théldlative level
I'1ne AL129 was used as control. 1,000-5, 000 cells/well
of mesistanex puderted to thehindicated dogypy tiromedhanisnghatmontergeisplatin
vari ous concentrations in order to calculate the 1C50
res{fga}nﬁ%s shown in Tables 3. Cytotoxicty was measured
usi ng the SRB assay according to Shekan et al. as
descri bed above in Exanpl e
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| A. Table 4. Cellular 1C50's of Satraplatin and
nmetabolites in Csplatin resistant cells Legend: Table
wa 2e030m3ss he | C50 val ues as determned in the PCI/EP2005/001733
experinments described in Exanple 4. Nunbers in
brackets indicate how often experinments were
perforned I n each single experinent a m ni num of
Rd ge replica wells was used for each drug
B5tehtration and cell line. Shown are nean val ues and
standard devi ations of the 1C50s, as determned in the

ndi vi du e erl nts, RR denonjnates the r Iat e
R P Bty S B K. e rsisaner G ol ofeeghe §e0ieq s European
JotRal srCRder ggtj:;goia]cm ed drugs by the nechani smt hat
confers C|splat|n resi stance. References R D. Baird and

P. iifhnolt@¥et BY, UG HiSB CREAD 6f1<?1/19&f1929§(199 re we getting

cl oser?, European Jour na Cancer, 39: 2450-61

P Gk AL 8 . gty

ggi tl.gg%n u a% &1 at Iz%lat%?Qﬁe ﬁ]%fgrtaﬁg %?abfé?létﬂ'%ﬂﬁméﬁamr drug.

Ewbﬁ@muhwasttg Emgsé@)dB’i@-lS&—zgﬁéﬁﬂ Opi n I nvesti g Drugs
9(6):1373-1382, 2000.What is claimed is: 1. A nethod
of killing or inhibiting the growh of a tunor cel
resistant to a nonplati num based therapeutic agent
conpri sing exposing said cell to an effective anount
of a platinumbased chenot herapeutic agent sel ected
from (a) an orally avail able plati num based
chenot herapeuti c agent; (b) a platinum based
chenot her apeuti c agent conprising a platinum (1V) co
ordi nation conplex; (c) a platinum based
chenot herapeutic agent represented in the follow ng
general structure: R5 whereinRl and R nay be present
or absent, each OR -R4 is independently
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sel ected from hal ogen, hydroxyl, and acetate, and Ris
a cycloalkyl; (d) satraplatin or a netabolite of
weavrsaptasi n; or a pharnmaceuti cal ® accept abl e BarEP2005/001733
i somer or prodrug of (a) to (d). 2. A nethod for
treating an individual wth a tunor resistant or
refractory to a nonplati num based therapeutic agent,
conpri,si ng.adm nistering to the individual an
What iselaimed i punt of a pl ati num based chenot her apeuti c

L ol et aLaerE v Ehs 6 i o imoy Gl Esistan o 2 non-

plaBh@hlpasiet hasschichesm chRbARAY bifospgenid AR bh sffedive amount of
BLatlnun1(l co ordination conplex; (c) a
ap

inmnrhasedehemetherapepiinhegenprelacied fig@nt represented in
the follow ng general structure:R5 wherein RL and R
may Qe p . > it ndently
ol S ccFaally pofisBityilimn sy S ot e e R
Is a cycloal kyl; (d) satraplatin or a nmetabolite of
sat fRipi at platingn-bas mathstapeetin aapnbeassising % plaginpm (IV) co-
I SONBE. . OF g of any of (a) to (d). 3. The nethod
of C é‘.‘aﬁf’&%‘%ﬂz’g’ wherein R5 is cyclohexyl. 4. The
method of claim1l or 2, wherein said platinumbased
confunda phtisehdesetchemotherapticagenmepesentediinthe dlovwirg
a _ph rrmcgeuti cally acceptable salt, isomer or prodrug
ge‘{eﬁ%rséﬂ‘f.re& The nethod of any one of clains 1-4,
wherein the resistance of said tunor cell or said
tunor to a non-plati num bas agent is nedi ated by
mul tidrug resistance. @,NIhq'mpi.hod of claim5,
wherein the resistance of sBFQ tunor cell or said
tunor to a non-platinuhbgas theer apeutic agent is
nmedi ated t hrough an ATP- ind|2ng cassette (ABQO
transporter. 7. The nmethBg of claim6, wherein the
ATP- bi ndi ng cassette transporter is Pglycoprotein
wherein R; and R, may be present or absent, each of R;-R4 is independently

selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl;

(d) satraplatin or a metabolite of satraplatin;

or a pharmaceutically acceptable salt, isomer or prodrug of (a) to (d).

2. A method for treating an individual with a tumor resistant or refractory to a non-
platinum-based therapeutic agent, comprising administering to the individual an effective

amount of a platinum-based chemotherapeutic agent selected from:
(€)) an orally available platinum-based chemotherapeutic agent;

(b)  aplatinum-based chemotherapeutic agent comprising a platinum (IV) co-

ordination complex;

(¢  aplatinum-based chemotherapeutic agent represented in the following

general structure:
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(ABCBl ), breast carcinoma resistance protein (ABCXR)
or multiple drug resistance protein 1 (ABCO). 8. The
woridswd7sf cl aim 7, wherein the non-plati num baseaPr2005/001733
t herapeutic agent is selected from vinca al kal oi ds
(vinblastine), the anthracyclines (adrianycin), the
epi podophyl | ot oxi ns (et oposi de), taxanes (paclitaxel,
docetaxel ), antibiotics (actinomycin D and gram cidin
D)5 antim crotubule drugs (colchicine), protein
synt hesi s inhibitors(pur onyﬂmﬁ t oxi c peptides
(val i nonycin), topoiso sg..i\N3nhi bitors (topotecan),
DNA intercal ators (et hﬁgNuﬁlB’m@' de) and
anti-mtotics. 9. The ho®2of “any one of clains 1-4,
wherein the resistance okg_said tunor cell or said
tunor to a non-platinum based t her apeutic agent is

medi h 0. 104 The dpof. €l 3]

wner BT AR nhy B biettny Qs d ool LERTRG1S ety
selsabdfivmhafogemhytdeoxgh @nd Gexvate,iahd Relis a detedlepiel and

taxol derivatives), vinca al kal oi ds (vinbl astine,

Vi nqd) st sat@platih od & statebotitetbNshtiaplatinbi ne) , epot hi | ones

(epot hil one A, epot hilone B and ai sg)gder i dez
or f ghasEastisally-ancepialle sult. isoges AT RroARE AL 2ny 8f (9 & (d)-

al I ocol chicine, Halichondrin B, dolstatin 10,

mayt ansi ne, rhizoxin, thiocolchicine, trityl cysterin,
3. est Thermsthod of alaim d ox Adwherkein Rslig cyclohexikt hod of any one

of clains 1-4, wherein the resistance of said tunor

cell or said tunor to a non-plati numbased therapeutic
4, agefthe hﬁt}ﬁﬂ:d)if alatifl Hdﬁ\%ﬁw&emﬁi Iﬂﬁﬁfﬁlﬁ&?ﬂse_ﬂ coﬂa})guﬁﬂﬁg selected

e cl ai , erein the non-platinum base

%i@@ﬂ@ﬁ&@%@ 383, 52 ey aECHPHAb Tl Fopmer or
prodrdY théRGANPL ot hecin (Orethecin, rubitecan), 9-

am hocanpt ot hecin (I DEC-13'), exatecan (DX-8951f),

lurtotecan (A -14721 1C), BAY 38-3441, the

N T
saifd yuniarab a np-patinhm-besded agetieisinvatlidtsdbby maltidrugeesistnbe.

lanel larin D and irinotecan (Canptosar, CPT-11). 13.
The net hod of any one of clainms 1-4, wherein said

6. L UMBhe mthod OF clafth 4, {vHERIn thé resistance of said tumor cell or said tumor to

a non-platinum-based therapeutic agent is mediated through an ATP-binding cassette

(ABC) transporter.

7. The method of claim 6, wherein the ATP-binding cassette transporter is P-
glycoprotein (ABCB1), breast carcinoma resistance protein (ABCG?2) or multiple drug
resistance protein 1 (ABCC1).

8. The method of claim 7, wherein the non-platinum based therapeutic agent is
selected from: vinca alkaloids (vinblastine), the anthracyclines (adriamycin), the
epipodophyllotoxins (etoposide), taxanes (paclitaxel, docetaxel), antibiotics (actinomycin

D and gramicidin D), antimicrotubule drugs (colchicine), protein synthesis inhibitors
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30

resistant to a non-plati num based therapeutic agent

sel ected from paclitaxel, docetaxol, adrianycin,
wonbardss one, et oposi de and canpt ot heci n. 14. pTIAEP2005/001733

nmet hod of any one of clains 1-4, wherein said tunor

conprises a solid tunor or wherein said tunor cell is

included in a solid tunor.15. The nethod of clai m 14,

wherein said solid tunor is selected from breast

(purempyain), toxie neptides aliramycimotopeisemerpseddnlibitors SoppiegandPNA
) §5| r al cancer, snall cel
int rgglgt%{sa(ﬁ@}ér %go rﬁgﬁgﬁd el r?m?\tuwn'g;; cancer, gastric,
pr ost at e, and head and neck cancer, or metastases

the The ne d ny one.,of clains.l-
9. e B Fieaf B FENRHE g S 4 et nd broliolp i mag et or
saitVaLh &'t@ a %@h—?ldﬁhﬁﬁr-ba@@d thetapeiititCigaiitasimediatedibrsagio tubylic.al

t unor . he net hod of any one of clainms 1-4,

wherei n said plati numbased conmpound i s adm ni stered

10! ©_ 3 mafiod 'o? Ul%im gi @Hél@ﬁﬁﬁ? H\M-plaﬁmﬁﬁ‘ BE‘S%H tﬁhrraﬂéﬁf[@ Bgent is

r ef ractory to, preV|ous treated

selexpert fn«bmt taxanes bmhuxclh docaprsak and tazpd d@rlvallseS) Twecmdkfﬂ@lés

n sapd in
viSkipstnpo s Btind Fidek e 354 VinpRibin dhBlnilofed ¢pbiifbne A,
ep(ﬁﬂilldne(B &1 disldeqgdide); noddllazdlbotahiding caithicinaideritatives,

wherein said i ndivi gual is further treated wt

allofglcbicinen aligfoncin £ dalstatind P apaiiensineatiepdn tge ‘H*‘r*ﬂ‘éme Trityl
cystg‘ﬁ.hpggrag{usglll@éd@r;ﬁ%od%gr ein said other anti-cancer

thefapeutic agent Is an agent that overcones a

SpeCIfI c drug resistance nechanism 21. The nethod of

rein s C
recieol O & Pl Tz, i 9 bR RE R LA ymorcoll o

salﬂ) Yundotfo BinoabphginfiAs-basdedehdripentip agdne fs&necﬁéted Hreughetopaisomerase

of any one of clains 1 to 4, wherein said
L non- pl ati num based therapeutic agent is not a

hor none- based drug. 23. A nethod for treating an

i ndividual with a tunor resistant or refractory to .
12.pacThe method ofiolein A% owhergigitheamgneplatinum based tharapeutic agent is

0 S|de ar, t thecin RING ing to
sl @Rt Grififedh Shatu bR QRARE RS-
ammocamptothecm (IDEC-13°), exatecan (DX-8951f), lurtotecan (GI -14721 IC), BAY
38-3441, the homocamptothecins such as diflomotecan (BN-80915) and BN-80927,
topotecan (Hycamptin), NB-506, J107088, pyrazolo [1,5-a] indole derivatives, such as

GS-5, lamellarin D and irinotecan (Camptosar, CPT-11).

13.  The method of any one of claims 1-4, wherein said tumor cell or said tumor is
resistant to a non-platinum-based therapeutic agent selected from: paclitaxel, docetaxol,

adriamycin, mitoxantrone, etoposide and camptothecin.

14.  The method of any one of claims 1-4, wherein said tumor comprises a solid tumor

or wherein said tumor cell is included in a solid tumor.
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24. The use of a platinum based chenot herapeutic agent

selected from (a) an orally avail able plati num based
wohersress apeut i ¢ agent; (b) a plati num based PCT/EP2005/001733

chenot her apeuti c agent conprising a platinum (1V) co

ordi nation conplex; (c) a platinum based

chenot herapeutic agent represented in the follow ng

general structure: R5 wherein R and, R may be present
15.0r Hissmethod ehelpinol Rivherein said selichWAWE it Slevc{eéf@é@%{ﬂeﬂﬁ GRper;

cerb‘i@él%ﬁ(f%ﬁ, J&Y&E&?@fn e@,gtgri%% Plaficer8\ArilP cdrief bronchial cancer,
cycl oal Kyl; an d3 atraplatin or a netabolite of
smalbeelldphgcancer, nen-smalh eelhiog wericen Ighstrie.qrestatetsind head and neck
i soner _or, pradrug of (a) to (d), for the preparation
cmS?r’ngBﬁtgftﬂ%E&?ﬁog'al conposition for the treatnent of
cancer or a tunor resistant or refractory to a
16.nonTigd mtthod of apysend dflckirap &4t ivheipesaid tug®r cdinprises@ of
satraplatin for.the preparation.o phag maceut i ¢
hergppg s g povhaRiE saBRAEGRIS tlnde FLEROBASIDE|Ggmor
resistant or refractory to paclitaxel, docetaxol,
17.adr Tirai6thod offhriyoorivficiigs 1<t opeirmaidplatieumbatddeompound is

26, A packaged, pharnaceutical conprisin
adrgisterebioane Vl_dgfbl AEPRGOMITE p c2SE] SF PART eSOy tosor
pre@ﬁﬁlﬂ}?g% e&‘W’?ﬂﬁt b foRBRBhuR Ha8&d Berapéidlagéit) an orally

ava pl at i nunmt based chenot herapeutic agent; (b) a

pl ati num based chenot her apeutic agent conprisi _ntt:; a
18.p| aThempthod of clain b7 ovhexnein said é@qmpggg;ls fqgl)hehadmmls ered with one
t 1L | [ utic agent represented in
0“%% #g%&@%g%@ﬁg@%&lg %Bgt ure: R5 wherein Rl and
R 2may be present or absent, each ofR 1-R s )
19.i ndBipemethnd bfjclgim &7 twlbréin said fidivigual is fiythenireated with one or
ac%gate. and R5 is ggc oal kyl; (d) satraplatin or a
mork Qi gifizcancsr tieganeufy &gl

[14=]

20.  The method of claim 19, wherein said other anti-cancer therapeutic agent is an

agent that overcomes a specific drug resistance mechanism.

21.  The method of claim 20, wherein said specific drug resistance mechanism is an

increase in drug efflux brought about by ATP-binding cassette transporters.

22.  The method of any one of claims 1 to 4, wherein said non-platinum-based

therapeutic agent is not a hormone-based drug.
23. A method for treating an individual with a tumor resistant or refractory to
paclitaxel, docetaxol, adriamycin, mitoxantrone, etoposide or camptothecin, comprising

administering to the individual an effective amount of satraplatin.

24.  The use of a platinum-based chemotherapeutic agent selected from:

(a) an orally available platinum-based chemotherapeutic agent;
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or a pharmaceutical ™ acceptable salt, isoner or
prodrug of any of (a) to (d); and wherein said
woacilsagesss phar maceuti cal further conprises i NSPCUEPRMES01733
to adm nister an effective anmount of the
pharmaceutical conposition to an individual suffering
froma cancer or tunor resistant or refractory to a
non-pl at i num based erapeutic agent. 27, . The packa
/B o iatgiased chemontsransi G basmpising & PHRBRLIV) co-
28. ofdifatiAGeapRE; Phar maceut i cal of claim26 or 27,
further conprising another pharmaceutical ingredient
and/qr instructions to further adm nister an e fec%%ye
anod®t  of Platisumdbasertchematheraneatie agenpreprsened inthe fofjowing
geRGaKaUegrLhar maceuti cal of claim28, wherein said
ot her pharmaceutical ingredient is an anti-enetic or
anti-diarrheal therapeutic conposition. 30. The
packaged pharnmaceuti cal of aim 28, wherein said
ot her pharmaceuti cal ingﬁaqnémnags an agent that
overcones a specific d ,Pé%' ance nechanism 31. A
packaged phar maceuti cal2gomR, si“hg a pharmaceutica
conposition of satrapl atn, erein said packaged
phar maceuti cal further cEﬁprises instructions to
adm ni ster an effective anount of the pharnmaceutica

conphsrein BnandRamay bripresent ar absents eachod RaHois mdenendently
. oy C ! |
e A Ao Pond LA BN o RO

Canplot NSal 38 o A RTRCS AL omPOSI ti on for use

in treating a di sease selecte rorh a cancer or a
t unor a prahmtenically adceptatsie kalt, isonger 00 pradings ofi(a)tol{d) ed
t herapeut | c agent, conprising a.platinym based
fors D ERRHByet A awaccggl a ﬁaﬁ%ﬁﬁ%ﬁm forafhe ERABBg ] ganoer or 2
turf6Y resiSthnt d?'réﬁkﬁ:%r% ®a Hﬁ{lbﬁ{iﬁum %ﬁd@h&aﬁ@ﬁic agent.
pl ati num based chenot herapeutic agent is seél ected
from (a) an orally available platinum based
258 herfﬁ%. Iﬁ% SRSk Ll%til?ﬂ)%%é %Jeﬁ%ra io l)taé gﬁ a &ﬁi%g composition for the
chenot her apeutt C agen onpri si ng D aflnun1(¥W5 co

treathbinh &ifi HncaedrpPbe; tuinegr Pesistamt | srupefizeseyl to paclitaxel, docetaxol,

chenntheJ%Peutic agent represented in the foll ow ng
adriamycin, mitoxantrone, etoposide or camptothecin.

26. A packaged pharmaceutical comprising a pharmaceutical composition of a

platinum-based chemotherapeutic agent selected from:
(a) an orally available platinum-based chemotherapeutic agent;

(b)  aplatinum-based chemotherapeutic agent comprising a platinum (IV) co-

ordination complex;

() a platinum-based chemotherapeutic agent represented in the following

general structure:
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general structure: R5 wherein Rl and R2may be present

or absent, each OORLl-R4 is independently selected from
woabigersss hydr oxyl , and acetate, and R is a cyetoarkosno1733

(d) satraplatin or a netabolite of satraplatin; or a

phar maceuti cal » acceptable salt, isomer or prodrug of

(a) to (d). 33. The pharnaceutical conposition of

claim 32, wherein R5 is cyclohexyl. 34. A nethod for

treating an individual fpf,f 1i‘\pg froma cancer or

tunor resistant or refractgRyyo a taxane-based

t herapeuti c agent, conbleNsi &¥ni ni steri ng to the

i ndi vi dual an effective anourit of JM216, JM 18 and

JMB83, or a pharmaceuti cRkly acceptable salt, isomer

or prodrug thereof. 35. A nethod for treating an

i ndivhiestitaR ; and Ranayige fresent ar abaertecach of RysRa ks indspendeatly

or fractory tq a canptothecin-pased therapeutic

sel e FrommEet I At Ahop e anl Rogs § PHIBRL T cusl an
effective anmpunt of JWM .16,. JM .18 and JMB83, or a
phar(ﬁﬁceﬁi‘qag’%tmy”85‘?@%5?9@%‘5?&13,‘“‘13somsr or prodrug
t hep@bhatthac licﬂ'l)t dcebalsé sﬂﬁ'l'éd)fnﬂa@d 2 lbggfé)ldﬁ{g' Gfah$ ofG) & (d); and

pharmaceuti cal conposition an _whi ch indicates
t hawhersiinisaidh paokagead mhauracewtingh Bather epmprisss MSryions tor
adllnnl?%t&r arceritite %Inon.?n of i Qﬁrﬂ‘}é@éutﬁ:uf éo%aﬂdgﬁioﬁ @M fhabAd "
or tunor resistant or refractory to
suffringrfrarh iarvandza setimoh essistane papdatiocy wgewn;platinurebased ai d
har maceuti cal conposition conprises a platinum based
thepapeptic,a%F™-oget her with a phar maceutical |y accept abl e
carrier, diluent or vehicle, wherein the
pl ati num based conpound is selected from (a) an
27.or allhg packaeedphasmprentical ofielgim 26, whiseipReds xd.
agent; (b) a platinumbased chenot herapeutic agent
conprising a platinum (1V) coordi nation conpl ex; (CL a
28.p| afThapackagstpharinasentited ofplain 26 ondefurthepomprising dndther

he foll opw n neyr al, r re: . . .
phatlrm%celﬁica ingre%iegte an oar ins ; ctlf(c):rgs b irther administer an effective amount of

another pharmaceutical ingredient.

29.  The packaged pharmaceutical of claim 28, wherein said other pharmaceutical

ingredient is an anti-emetic or anti-diarrheal therapeutic composition.

30.  The packaged pharmaceutical of claim 28, wherein said other pharmaceutical

ingredient is an agent that overcomes a specific drug resistance mechanism.

31. A packaged pharmaceutical comprising a pharmaceutical composition of satraplatin,
wherein said packaged pharmaceutical further comprises instructions to administer an
effective amount of the pharmaceutical composition to an individual suffering from a
cancer or tumor resistant or refractory to paclitaxel, docetaxol, adriamycin, mitoxantrone,

etoposide or camptothecin.
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R5 wherein R and R2may be present or absent, each O
R -R4 is independently selected from hal ogen,
woydrsorydss and acetate, and R5 is a cycl oal kyl PCT/EP2005/001733
optionally cycl ohexyl; (d) satraplatin or a netabolite
of satraplatin; or a pharnmaceutically acceptable salt,
i soner or prodrug of (a) to (d). 37. The article of

| ai i si kagi ng. mat erj al
3% nor i mabefiiseomb8THbn firide BriEcsik A2t Sisfied mpp cancer
or\aittibrresigiant graefatiry 4o mﬁi’_f-plaifiﬁ‘llti)lﬁi-b’zls;&Eliléi‘abiﬁi"ﬂ!agd'ar&,3 %)mp_f_i;ing a
cont ne In or IS 0 rLse sal, ackagdl ng. oq. ne
P‘%H%P%%ae‘eg F°IEP%H%t%?h#%ﬂlw&%ae)éwrlg%@@%ﬁp@ﬁg sargerediiyent or
veRicle2Whkrest e pREAIM ARSI cheRfomtigletlidagat # skﬁﬁgg lﬁ%ﬂﬁ ther

indicates that an anti-enetic or anti-diarr agent

is to be further adm nistered wth said pharnmaceuti cal
con$®ki t j28grally available platinum-based chemotherapeutic agent;

(b)  aplatinum-based chemotherapeutic agent comprising a platinum (IV) co-

ordination complex;

(©) a platinum-based chemotherapeutic agent represented in the following

general structure:

R
HaN:,. 11 \Ry

wherein R; and Ry may be present or absent, each of R;-Ry is independently

selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl;

(d)  satraplatin or a metabolite of satraplatin;

or a pharmaceutically acceptable salt, isomer or prodrug of (a) to (d).

33.  The pharmaceutical composition of claim 32, wherein Rs is cyclohexyl.

34. A method for treating an individual suffering from a cancer or tumor resistant or
refractory to a taxane-based therapeutic agent, comprising administering to the individual
an effective amount of IM216, JM118 and JM383, or a pharmaceutically acceptable salt,

isomer or prodrug thereof.

35. A method for treating an individual suffering from a cancer or tumor resistant or
refractory to a camptothecin-based therapeutic agent, comprising administering to the
individual an effective amount of IM216, JM118 and JM383, or a pharmaceutically

acceptable salt, isomer or prodrug thereof.
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36.  An article of manufacture comprising a pharmaceutical composition and a label
which indicates that said pharmaceutical composition can be used for the treatment of an
individual suffering from a cancer or tumor resistant or refractory to a non-platinum-
based chemotherapeutic agent, wherein said pharmaceutical composition comprises a
platinum-based compound together with a pharmaceutically acceptable carrier, diluent or

vehicle, wherein the platinum-based compound is selected from:
(a) an orally available platinum-based chemotherapeutic agent;

(b)  aplatinum-based chemotherapeutic agent comprising a platinum (IV) co-

ordination complex;

(c) a platinum-based chemotherapeutic agent represented in the following

general structure:

wherein R; and R, may be present or absent, each of R;-Ry is independently
selected from halogen, hydroxyl, and acetate, and Rs is a cycloalkyl, optionally
cyclohexyl;

(d)  satraplatin or a metabolite of satraplatin;

or a pharmaceutically acceptable salt, isomer or prodrug of (a) to (d).
37.  The article of claim 36, further comprising packaging material, wherein said

pharmaceutical composition is contained within said packaging, or wherein said label is

contained in or is comprised by said packaging.
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38.  The article of claim 36, further comprising an anti-emetic or anti-diarrheal agent,
or wherein said label further indicates that an anti-emetic or anti-diarrheal agent is to be

further administered with said pharmaceutical composition.
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