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I x | METHODS FOR TREATI NG RESI STANT OR REFRACTORY
TUMORS BACKGROUND OF THE | NVENTI ON d i ni cal drug
resistance is a major barrier to overconme before
chenot herapy can 5 becone curative for nost patients
wi th cancer. In many common cancers (for exanple,
non-small cell lung, testicular and ovarian cancers),
substanti al tunour shrinkage can be expected in nore
than 50% of cases with conventional chenotherapy. In
METHODSCEOR TRE ATINGSRESIS TANT O R REFRATTORY TAIMORS
patients with renal cell carcinoma, pancreatic and
oesophageal cancers respond to treatnent. In al nost
i ce 10 eventual |l y devel ops
BAC o) T al. If this could be treated,

PreluecH @eheQesistanteT®al iaRel bartrieeto FREimaeufdrd chemotherapy can
substantial. Cinical tunour resistance to

becorgp et Yeloa pipstratients With qanersi I8 neny£oawR Mencqrhfpr srample,
non-s%nglﬁl{)c%frl 215}’% tac{sﬁ?ﬁcrtrea‘?ﬁ W arfdn craﬁ%rg), @sﬁgtlﬁ't@&&%ﬁlﬁnﬁ&e can be

o respon rst-l
expedtditinahdre themys 0N ofieasesewdith amvsmtmmbclmnmﬂhaapyn Itt mihmnases

that are often highl re on5|ve to 5.init
respopsegateRafs] owswn{jye‘%)% go L BRETIEE (ol 7Y B, ppnoreatic
and obdo ?ﬁﬁé@m r(% oﬁd"mf@étrﬁ&l@ Yh raﬁﬂ@s@ all 8%k tHrﬁg RdisBfce

I rel phenot ype. They may becone
eventuzflbﬁ @tvalmps shnrﬂ)}o aﬂrd is prﬂemr lfa:oalslfyhla seuld de degsted amevented or

with diff ctures and mechani sns of
Sunn%’d%% ﬁ’ © IPAE; (ﬂ‘“ﬁ?ﬁ “are anong the nobst active
C lrefiidah &InARe %shscean%e %‘éheﬁ%t&\’éﬂyl @R |b@ ifitdihsit BRadquiad. MBinsic

~of a variety of i gnanci es, "i ncluding testicular and
resistangg i pnasent at the time of diagnosis in tumours that fail to respond to first-line

chemotherapy. Acquired resistance occurs in tumours that are often highly responsive to
initial treatment, but develop resistance in the course of treatment, or on tumour
recurrence, exhibiting an entirely different phenotype. They may become resistant to both
previously used drugs, and new agents with different structures and mechanisms of
action.

Platinum compounds are among the 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-111 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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carci noma. The use of sonme of these conpounds, e.g.,
cisplatin, is restricted by both toxological and
resi stance considerations. To overcone these issues,
efforts were started to discover novel platinum
conpounds whi ch do not share these properties of
cisplatin. One conpound that was identified is
satraplatin (JM16), a platinum (Pt) IV conplex. 25
Satrapl ati n has advantages conpared to cisplatin due

inclull& ls't lﬁle%%oﬁ&%bélﬁi*é'réglﬁ%nﬁpﬁh ag FYOHCRBY &t@RuSine,
profile, such t he absence of ki dney- and

mito¥Aa{IPBe é@é taxangs, "N,ht 4(\¢Ptﬁ§zolwngsmrﬁaémgéx Psﬁd #83 figgdie shown
chano&wgﬁﬁﬁﬁ@g at.ovarian and SCL carcinoma patients. In a
hase 11-111 clipical trial_in Hornone Refractory
pr%%f%ﬂ@ regiiaksnge pleclinigrbeancer g rrsistanegand itsglits; GoRg§ayRNCES
for chtceSRtieAR)] idlsl Jés1pc{b‘}b3toma%jﬁ‘é§1%&s VBRI ResRfhi 168 Ark@lne
predni sone al one 30 (ASCO, 03).. The current standard
therapoubigtagetit Suph {opatwents arﬁrnrwwi@q Rerginy | ative and 1
includes 1" |ine chenotherapeutic reginens with agents
such_as estranustlne m t oxantrone and taxanes, wth
R AR ITHE K asingly used as a first-1ine
che rmtmr;ﬁ@s%ﬁ@ 1h’€fer{#igﬁ MlateSHMBE ubd\&F doRMRUBDEEh ktructure
clinical 'cancer drug resistancenand its dire
consequences 5 for cancer patignts, it is desirable
to have treatments of tunors geskstant to a first-line
t herapeutic agent. Such HgMat FERCE are provided
herein. SUVWARY OF THE | JThe present invention
relates to the use of a odpd>ef the structure O
H3Ni ,, ~. X1 HZNV.- aol

.5/_\.! a 2 u a

for the preparation of a pharmaceutical composition for the treatment of a cancer
or tumor resistant or refractory to a taxane. Said treatment may results in killing or
inhibition of the growth of tumor cells.

In one embodiment, the resistance or refractoriness of said cancer or tumor is
mediated through tubulin. It may also be mediated through multidrug resistance, e.g.,
multidrug resistance mediated through overexpression of an ABC transporter.

The taxane in respect of which the cancer or tumor is resistant or refractory may
be paclitaxel. Alternatively, it may be docetaxel.

In one embodiment, the tumor resistant or refractory to the taxane comprises a
solid tumor. For instance it may be a solid tumor selected from: breast cancer, cervical
cancer, colorectal cancer, peritoneal cancer, ovarian cancer, bronchial cancer, small cell
lung cancer, non-small cell lung cancer, gastric, prostate, and head and neck cancer, or
metastases thereof. Alternatively, the tumor may comprise a haematological tumor.

In one embodiment of the use according to the invention, the treatment includes
the further administration of an effective amount of another pharmaceutical ingredient.
Said other pharmaceutical ingredient may be an anti-emetic or anti-diarrheal therapeutic
composition. It may also be an agent that overcomes a specific drug resistance

mechanism. Furthermore, it may be another anti-cancer therapeutic agent.




10

10 for the preparation of a pharmaceutical conposition
for the treatnent of a cancer or tunor resistant or
refractory to a taxane. Said treatnment may results in
killing or inhibition of the growth of tunor cells.
I n one enbodi nent, the resistance or refractoriness of
said cancer or tunor is 15 nediated through tubulin.
It may al so be nediated through multidrug resistance,

e.d. mul tidrug.resi stanc di ated .t hr ough .
Byl Th iR Tallon Mot g Blse fop whien
. respect of ich the cancer qor tunpr.is resistant_ or
reswﬁaaqerlé&%%e%muﬁﬁq%@ﬂ%&% |S}1°1A111Tl§r4% fegistapce may gy
be docetaxel. In one enbodi nent, the tunor resistant
mediated thbpglaroAY Ptlanding casastten(@ B Oripmispaster suchs Bsglyceprotein (P-
tunor. For instance it nay be a solid tunor selected
gp). Nowplatinnmalsised therpeuticagenisdad which Reststance & mediated through P-
cancer, peritoneal cancer, ovarian cancer, bronchi al

gp inCRBESfincaSdIRd1bids BlihbiadtihRY thedifiheydials @ABAhy&S), khd Ung
cancer, gastric, prostate, and head and neck cancer,

o TR SShERE D8] 800 FUREH. Pl P ERRATRG Wb
D snd oSS RSP P TR D S Bt

ef fecti ve anpunt of anot her pharnmaceutical ingredient.
(purogici) otop iy PpHAesfelinamycin), fopgiserewpe | inhipitees @gpotecan), DNA
anti-enmetic or anti-diarrheal therapeutic
intercatatgpre €ethidbom bramide)arml axti-th#otigs. agent t hat overcones a
speci fic drug resi stance nechanism Furthernore, it
may be anot her anti-cancer therapeutic agent. 2 In
certain enbodi ments, tunors resistant to a
t axanei ncl ude those for which resistance is nediated
by multidrug resistance. Such nultidrug resistance
‘maybe :
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medi at ed t hrough an ATP-bi ndi ng cassette (ABC)
transporter such as P-glycoprotein (P- gp).
Non- pl ati num based t herapeutic agents for which
resi stance is nediated through P 5 gp include: yinca
al kal oi ds (vinbiastine), the anthracyclines
(adriamycin), the epipodophyl | otoxins (etoposide),
taxanes (paclitaxel, docetaxel), antibiotics
BRH§ HiHg de# ﬁlﬂ(&wm@ll n D), antimcrotubule
“——&?UgSggggréﬂ¥trﬂeg;”pTUTETTrsynthe3|s i nhibitors
Figufepl iSatryglatin) (TM216) endeptairdef§ts(methbalivenyaccording to Raynaud et al
t opoi somerase | inhibitors (topotecan), DNA
199¢. ntercal ators (ethidiumbromde) and anti-mtotics. 10
3 BRI EF DESCRI PTI ON OF THE DRAW NG Fi gure 1.
Satraplatin (JM216) and certain of its netabolites
according to Raynaud et al 1996. { 5 DETAILED

SCRI Overvi ew Descri bed
DET%EFV Hggééﬁthgigggh¥§§ﬁgggﬁi%?ﬁ-for the preparation
of .a pharmaceutical conposition for the treatnent of
L Ovgrvig¥cer resistant or refractory to taxane. The
present invention is based, at least in part, on
ApPEscribnd bereiti is dewse pf sdicaplatindonthé preparatine o6 a pharppceutical
satraplatin is maintained in proliferating cells such
compissitionnor theelchBndne st & tattr fesistaaiaitefract&iygoitdxiana mhleypresent
Appl i cants have denonstrated that satraplatin can

mverﬁi%ﬁrlg B8R At Uhst fnSaktS B@K‘bﬁh%@s‘ @‘s@@véﬂj‘ R e TRbtivaRb® of
ferent mechani sns.

l

satraplatin is maintained in proliferating cells such as tumor cells resistant to taxane.
Significantly, Applicants have demonstrated that satraplatin can overcome drug

resistance mediated through multiple different mechanisms. Each of




these resi stance nechani sns confers tunor resistance
on a variety of drugs. In light of Applicants'

di scovery, patients with tunors resistant to a taxane
may benefit from treatnent according to the use

descri bed herein, 5 4 11. Definitions The terns
"adm ni stered", "adm nistration", "adm nistering" a
compound wi Il be wunderstood to nean providing any

cQ und of the use.described herein to_an.i,ndi v du
these iRRBHG tp e BREF R BSPialRt B b Py TpGiat of
optionally substitutﬁd strai ght- or brancheg-c ai n
Applicaptdr AISERVORY dRUEHS BUR TYPEOR PSRN g tFPBHNEY Peredib diom 20
carbon atons, preferably from1l to about 7 carbon
treatmewrpscorgingrtp thssusefdesdribpd hengisl. ude, but are not |inited
to, nmethyl, ethyl, npropyl, i-propyl, n-butyl,
s-butyl, t-butyl, n-pentyl, and s-pentyl. In addition,
the termis intended to include both unsubstituted
and substituted al kyl groups, the latter referring to
10 al kyl noieties having one or nore hydrogen
substituents replaced by, but not limted to hal ogen,
hydr oxyl, carbonyl, al koxy, ester, ether, cyano,
phosphoryl, am no, imno, 6 am do, sulfhydryl,
al kythi o, thioester, sulfonyl, nitro, heterocyclo,
aryl or heteroaryl. It wll also he understood by
those skilled in the art that the substituted noieties
t hensel ves can be substituted as well when
appropriate. The term"cycloal kyl" refers to
optionally substituted saturated cyclic 5 hydrocarbon
ring systems, preferably containing 3 to 7 carbons per
ring. Exenplary
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groups include cycl opropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, cycl oheptyl, cyclooctyl, cyclodecyl,
cycl ododecyl, and adamantyl. Exenplary substituents
i nclude one or nore al kyl groups as described above,
or one or nore of the groups described above as
substituents for al kyl groups. 10 The term"effective
anount” nmeans the anount of the subject conmpound that
I b‘L’ﬁmﬁ%m t the biological, physiological,

" pharmac oglcal therapeutlc or nedi cal response of a
c Gl“llle tehh§Sadlmme§es¢d§ fadbmaiytratinl falministeiivg tuedmpound will be
pati ent or n that is b

oug
undefs&oéatpémf'@p Pf‘b‘ﬂ FABY FYBPRN oS%a% eg%ﬂbe\déﬂsﬁn? bpa3n igglividual

gk tor, or other clinician, e.g., |essening
mneg? ﬁ g@gct s/ synptons of cell pr oI iferative

di Blog em SalkylPrefess ta optiowaly SDbSti'ﬂl’CEd stoaight; onbrak‘i:heki’rcﬂngino r

i nhi bitin romﬁh of. a cell, such. a
saturp G HOBF PO SR BPYIPS BB e PP Gghon g gl from |
to ab@ﬁ’tm SirBdrhtomS! ExdmilésiTallad Hcide! Bt @se notMRERS to lhéhyl byl

different therapeutic agents nmay be adni ni st er ed

npropYdgieptopyl, ndiutyds sbutily ebytybm- pqnmleemd] stpentyll kp. addifion, the term is
her. ad t
mteng%({)g) 18{:13@ g(}tgllu%s r%?ﬁhﬂgﬁ% anrig%u%?ﬂtgﬁrg&y %roﬁ%so Eheslgt%r rgfewng to

alkylGhbibBésSAindRS 0 indté Bydtbdresubstituemel ﬁ)la@ed bSD,Udlue sotdimité&Dto
adm ni stration. The term"™ halogen 'hal 0" refers to

halogenylsydrere], eampasiy.rdkoxtyy @5Hr gy ane gpligsphoryh amingy IR0,
"1 C50", as used herein, refers to concentrations at

whi ch a neasur abl e phenotype or response, for exanple
grom h of cells such as tunor cells, is inhibited by
50% 1C50 val ues can be estimated from an appropriate
dose-response curve, for exanple 25 by eye or by using
appropriate curve fitting or statistical software.
More accurately, 1C50 values nmay be determ ned using
non-1|inear regression analysis. As used herein, an
"individual" neans a nulti-cellular organism for
exanpl e an
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ani mal such as a manmmal, preferably a primate. In
addition to primates, such as humans, a variety of
ot her mammal s can be treated according to the method
descri bed herein. For 30 exanple, manmmal s incl udi ng,
but not limted to, cows, sheep, goats, 7 horses,
dogs, cats, guinea pigs, rats or other bovine, ovine,
equi ne, canine, feline, rodent or rmurine species can
e

. b . . $ [ite" d, h [ f
it TR AL T P S BB LS

will 4184 Héﬁﬂldeﬁst@fdlﬁ}eﬁlﬁse Mt i lhesant thasthy selshtin@eembictieethemselves
to the various 5 )
can beisybstituied anwsil sden gperepe#ecal / phamacol ogi cal reactions

| Rl 6 “E%l&il‘@l*’ raeskeb iaH? s@JsﬁHRécF{aI‘tﬂer%d QWclic
chem cal' conpounds occurting 1n the cell, tissue,
hydrsossiommingxystemsapieferdbly comtaininigdutal 7, capladris et ring. Bxempiary
therein. The term"prodqrug!’, as,used herein, refers. to
grouRFINEY AR EY PR ERY ) %Vcl;ﬂ_@mﬂf DEIPPERYb CHoIOpR ALY e SYaIgPety
cyclo%%&}l'l,v %cﬁﬁfo@éﬁyl,dd'nﬁ g%%lﬁgliyt v @xcrggfsép}r HB3tiRERs HdRR dngof Hore

because, I n sone uatio they may be easier to
alkylaglonpsias describhdabavecopeneamimate nfthe Breypsdrssribed mbove as
Lhsta e bioavail able by oral adm nistration

. ce
Substem@“r%goga%wng%&nt drug is not. The prodrug may also

hayie: e *effedive AmbRint th¥ank PhdPAAGURGE W SiBlect compound that will
conpositions over the parent drug. A prodrug may be

elicitdbe vielagienli physioldgicah nhermacgtagicabtherapdubigor messlieahrespense of a
j.ncl udin epnzynmati.C. processe nd.net abol.i.c_ .
cel, {5 orySits POl P RO et el 4 fhsins pogeht by the

reseabdhiet] GFHafrBacOISLiRE pEAtinABIEE UstediahtiMe myédicdDa®dctoBi @pbaiéMtlinician,
Prop. Prodrugs Anal ogs, [Synp.].. Meeting Date 1976,
e.g., lpgsenng, of thg pifpets/ispmpinms ofisH prolbigrativpaigordars pypd asq cancer or

om0 BT Tl ARG PO

Si Tieedeah U*fiatictr Tlealelg r furtti admiig stedT ordffuttherdatinistered”, means
that ?hgee diffs‘é;éntAt%\éfapgltlijcg ageerllté Vn?zgyy bgee\lldministered together, alternatively or
intermittently. Such further administration may be temporally or spatially separated, for
example at different times, on different days or via different modes or routes of
administration.

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 described herein. For

example, mammals including, but not limited to, cows, sheep, goats,
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19(2): 241-273 (1996); Stella et al., "Prodrugs. Do

t hey have advantages in clinical 20 practice?", Drugs
29(5): 455-73 (1985); Tan et al. "Devel opment and
optim zation of anti-HV nucl eosi de anal ogs and
prodrugs: A review of their cellular pharnacol ogy,
structure-activi ty rel ati onshi ps and

phar macoki net i cs Adv. Drug Delivery Rev. 39(1-3):

horsééslil ZO d%at& 1$.ﬁ12«%a l}%}g 5 g»g oﬁféf Sbﬁne VltR:‘r géﬁ&?rﬁhin\ée{é@hne rodent

| Sease or sof ’hat
or méfihegicsica carhd uledr gr owth, differ ent i ation,

proliferation rocess used herein,
gr & termg F@F@PEW i tuseth Flnp‘iegqr? Foe?né’t%uéﬁa?ﬁed’é%ébw‘ﬂ’% a
metaBBl‘?sql? §§b§’% y%i e r&'@ésl Me'td%ﬁﬁﬁ‘sﬁ%sé@hé}&ﬂbﬁfers & @8 vafious

cont ent a cell devel ops a speC|aI|zed set of
physodals(clmleallba';cbqhemimt{phdmmofogmal feactins iattolved in thectransfairingtion
ser.to furt er .fro

i.ch.a cell ves cl.
of m@lepitfe 3 e G SRR OLeHTIGE e RelE eTish SR GRE, drimal
indiviifal §Ja8B84t RhufAn tReid0 Proliferation process includes
amno acid t ransport and degradati on and ot her

meThdsrmd prqglm@ gg@sgd &erein, eedbis to an agant whigh is converted into a

phang’ﬁ‘éql?éﬁél A V? 88‘1?}“ %8%1 ¥'? bﬁerogha: ovw(ﬁ:{e prgfld)‘%(eecra1 uG g some

situablbhd, EesHhdyetd @ier & adihigistk tHRA théedrbntl dnig. Thiep hiafy;éfoaﬁmsmhce
di sorders i ncl ude tunDrlgenlc di seases or disorders.

be bmgvay@bh byearalj administratiqivpherepsiihe parpaaliagp isgiot. dihs grerspe may

o R SRS PSR Bl e

prodeligfthey Beb’lédrﬁzbftédlmt(ﬁdhq&'rmndrugrbymiagbm ﬂnechan&m&hmchldrr%y

enzy%rgl?fg lptg)cleyr_]sigg g@g&re}%g o ]:mydn %1?’];18 « a%%%gg %ﬂ?&i %&:&Q};cular
it |

o Sy 1St AT Ay

Meetinod Dhﬁem9t76,d4(l9@21 CE@Vﬁé;rNatbwgn and &V eody GRenicilznsco muxem) review
| eukem a, exanpl es

ich i ng,
of theif i gel Hiati e ang b FRie Pifgbrigedate: S0 Bloos)
Sinhababu and Thakker, “Prodrugs of anticancer agents”, Adv. Drug Delivery Rev.

19(2): 241-273 (1996); Stella et al., “Prodrugs. Do they have advantages in clinical
practice?”, Drugs 29(5): 455-73 (1985); Tan et al. “Development and optimization of
anti-HIV nucleoside analogs and prodrugs: A review of their cellular pharmacology,
structure-activity relationships and pharmacokinetics”, Adv. Drug Delivery 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

8
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endonetrial, uterine, hepatic, gastrointestinal,

prostate, and brain cancer; turnorigenesis 10 and

net astasi s; skel etal dysplasia; and hemat opoietic

and/ or nyeloproliferative disorders. |I11.

Pl ati num based conpounds 9 According to the present

i nventi on, the platinum based chenot herapeuti c agent
satrapl atin, or a netabolite of satrapl atin.

Sat in 16 s the t uct.ur.e: Na.. 2%

fegulﬁ%f%o?%h@‘a M Ol SHEHELUSi. O an%se%f} o sytar

f he net hod. dj scl osed in U.S. Patent

proh%f%f?? @f&rdamlr@i@mmmgsmc iSRSy Oprdisor f?mﬁ?f‘i‘sé‘ét}ieé‘ﬁn a
of the nethod disclosed in US 6,518,428. Upon

“tumarigenie sliseass o disordar’r isludes ra tdisease o | diserdmsharggterized by
human patient, a nunber of related

aberrphtiyt felguhite&:l(xra:llalan @‘tgvth,e;ﬁrab&lrdtioﬁﬁ diffeyenkietidg radeebion] loemigration,
term"metabolite", as wused herein, also includes a

whick %h’%/t RAIEIHk ﬁf&ﬂmﬁl’)ﬁ’ 3¥ 8r %H&l(QIYto Rﬁ(‘ll(ﬁic% ahmofshAR1z&d herein, a
10 Dbi ol ogi cal "or biochem cal processes in the body or

“tumfgltsl 1&101@1& sre% r‘%%ﬁgn %%l@aﬁ%% 903{ &eﬂ CEexra{]n%fl1 S eﬁuljar growth or

62) ary nmet abol [ tes of
oroli SR oS piieaa aaw"ﬁm%ﬁe cry g2 SISO, fg oM, or
JVMb59 and JI\/I149 As will be appreci ated by a person
leukegip gxampies of ehigh inclusigabuti asnaot lirpited fon aphoB oRNaEIRA) g, breast,
nol ecul es may be forned by netabolismof satraplatin
endomtriaf, uterine, hepatic, gastrointestinal, prostate, and brain cancer; turnorigenesis

-and metastasis; skeletal dysplasia; and hematopoietic and/or myeloproliferative disorders.

.. 1L Platinum-based compounds
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5 adm nistration to a cell, animal or human patient,
and such netabolites of satraplatin are enconpassed
in the scope of the instant invention. Suitable

net abolites may be fornmed wthin the treated cell
ani mal or human by bi ol ogi cal or biochem ca

bi otransformati on. Alternatively, such netabolites
may be first fornmed out of the treated cell (such as

i nA&H?deTIr o Heelsbnt i {/eﬂfﬁ){ He faﬂﬁﬂ?ﬁdoapé’d fl‘ﬁéﬂ{o’ﬁfetré utic agent is

reactlon omsuita Ie st art ng materials and

ster

satrafgipiren meigholds S ablebR el G bl i el IR
according to the nmethod disclos in EP 147926, GB
2,060,615 and U. S. 4,329, 299, may be fornmed by
bi otransformati on from JM216 i separ ate
fermentation step. Satra qL ‘ancon5|derably
different fromcisplatin due. Fw Ls oral availability
and 15 favourabl e safet i OQ?Ié3 such as the absence
of ki dney- and neur ot oxi cCi addition, there is
no cross resistance betwe atrqpl atin and cisplatin
(Cancer Res, 53, 2581; Br Cancer 68, 240). I ndeed,

h © %lmr;]%a\ét\fenrf‘g{? 50 N3 ttﬁ%th%gtagggc{rﬁlpg %(h fy %ﬁ‘g&/ dlgcleoss i %Oé aftaiter}lt

C|§flat|n resi stant tunor cells % l e
No. 3,472,8bhansd 224400 rdyeprransieigaedi leata)@éﬁtth%mptmé 2118£1osed in
_ Taxanes

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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Resi stance to taxanes |i ke pacitaxel and docetaxol is
a major problemfor all chenotherapeutic reginens
utilizing these drugs. Taxanes exert their cytotoxic
effect by binding to tubulin, thereby causing the
formati on of unusually stable mcrotubules. The 5
ensuing mtotic arrest triggers the mtotic spindle
checkpoint and results in apoptosis. Oher mechani sns

.1 nedi at £ apopt 0s;i ough-pat i nd f
Figug Qyaen e e R s, Tode Ve CA N e e 158 o)
i ncl udi ng nol ecul af events triggered by the
showg cksBRIYORCIgPolites ot safroplatin M o). raaf dopicts JM KB, QY1383 dMS518,
phosphoryl ati on of BCL-2 and the induction of
IM55%ansl IMLAG. As Wil belappre¢Biedbyd: nemsonrskitked im diesirt, additiona
(TNF-a). Furthernore, 10 taxanes have been shown to
platifin$-0osmirlg sletulesimay badrmet by nvétaboliemhdRhisapatin dfest
than the direct activation of the apoptotic cascade.

admitREGod BERN! Sihal HClue Peshearedcl hdRdus b @firdlatin are
met al | oprot ei nases and the inhibition of endotheli al
. o . . Lt it
encofifpise bk SRl alt BB TRkl Ssblc e R REHE b formed
..Applicants _have denpnstrated that exenplary subject .
withig|ilg b e R RHRRSDY Bhloetia SrpIoSHeri biqirinstormation.
(JM216), maintain their therapeutic 5 efficacy in
Alternafinsty, ueh mpiahelites mgy be dint formadpubabthe tieated tChli (sugl i the
tunor cell lines that are resistant to taxane
GI triate at mepbe domredtbytyathetie sdasti@nfremtsoitalyle afartbrgtmatetidls hink
exenpl ary subject platinum based conpounds of the
admiRisRSs&Ndirdcly 5thle @B, abis) orthighaR PREEN! Fdribxmpied MM 118 may be
relates to the use of satraplatin (JM216) for treating

synth@?i%(d?\%‘gﬁr@fﬁg{ 'Jaitféé‘fﬂéﬂﬁbdrﬁs%lo%@% %% ?47%%2\9@%9&%? fﬂt“ﬁaéit [SASAL

meant to 1 nc any

sl R A

were derived primarily fromthe Pacific yew tree,
fermepigtips tiPevf ol i a, and whi ch have

Satraplatin is considerably different from cisplatin due to its oral availability and
favourable safety profile, such as the absence of kidney- and neurotoxicity. In addition,
there is no cross resistance between satraplatin and cisplatin (Cancer Res, 53, 2581; BrJ
Cancer 68, 240). Indeed, herein we demonstrate that the efficacy of satraplatin and its

metabolite is maintained in cisplatin-resistant tumor cells (Example 4).
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activity against certain tunors, particularly breast,
lung and ovarian tunors (See, for exanple, Pazdur et
al . Cancer Treat Res. 1993.19:3 5 1; Bissery et al.
Cancer Res. 1991 5 1:4845). In the nethods and
packaged pharmaceuticals of the described herein,
preferred 15 taxanes are paclitaxel, docetaxel,
deoxygenat ed paclitaxel, TL-139 and their derivatives.
See Annu. Rev. Med. 48:353-374 (1997). The term
"taxane" as used herein includes both naturally
derived and related fornms and chem cally synthesized
terpenes or derivatives thereof, including
deoxygenat ed paclitaxel conpounds such as those

V. N&SphiiRgH bhddhGapdidic agh@s- 5, 440, 056 20 and
4,942, 184,, and that sold as TAXOL(r) by Bristol -Mers
Oncol ogy. Pactitaxel has been approved for clinica
use in the treatnent of refractory ovarian cancer in
the United States (Markman et al., Yale Journal of
Bi ol ogy and Medi ci ne, 64:583, 1991; MCGQuire et at.,
Ann. Intern. Med., 111:273, 1989). It is effective for
chenot herapy for several types of neoplasns including
breast (Holnes et al., J. Nat. Cancer Inst., 83:1797,
1991) and 25 has been approved for treatnent of breast
cancer as well. It is a potential candidate for
treatment of neoplasnms in the skin (Einzig et al.
Proc. Am Soc. Cin. Oncol., 20:46) and head and neck
carci nomas (Forastire et al. Scm Oncot., 20:56,
1990). The conpound al so shows potential for the
treatment of polycystic kidney disease (Wo et at,
Nat ure, 368: 750, 1994), lung cancer and malaria. 30
14 Docet axel
(N-debenzoyl - N-t ert - but oxycar bonyl - 10- deacet yl
paclitaxel) is produced under the trademark
TAXOTERE(r) by Rhone-Poul enc Rorer S. A In addition,
ot her

12
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taxanes are described in "Synthesis and Anti cancer
Activity of Taxol other Derivatives," D G 1

Ki ngston et al., Studies in Organic Chenmi stry, vol.
26, entitled "New Trends in 5 Natural Products

Chem stry" (1986), Atta-urRabman, P. W |e Quesne,
Eds. (Elvesier, Ansterdam 1986), pp 219-235 are

i ncorporated herein. Various taxanes are also
described in U S. Patent No. 6,380,405, the entirety

1. TaggiSRhi ch i s |ncorporated herei n. The use descri bed

herein is a p|IC le for eating tynors resista t

t rReNSiRE to Ev a&%e %r@g&&cat%%lgs BmaiaTeREndpEalbe

mechani sm Known nechanlsns that confer 10 taxane
chemogigiranentie tegimensutidizingdhesexiaugs) Eaxanos exerf their eylatogisseffast by

the target nol ecules nolecules, i.e., a-tublin and/or
bindiggd tubulin,therdlpy causinglthé formatibn & wlugeadlyrsodbde microtubules. The

(multidrug resistance gene MDR-1), changes in
ensui%%@rm&fc' a?reétecﬁ?%é} & HeYmAGEL SPitdds bifecRPSRKkRAI re§u1ﬂ§ 1119 bySU paSsis.

anges 1 n ce menbr anes, over expressi on of

Othe%ﬁx%%(dﬁ% tﬂa%éi#tﬁ gp?%%g Y&@%ﬂfﬁ&?@%ﬁ ééd]eggxé?enéof microtubule
aystEort h8isah s desshed gt Toclidag midecble @@%r)t%@gercﬁ%ﬁﬁe

1303-1308) or the overexpression_ of nonocy
activetianit Gl Pivisiententieli2 (les) Klna(smhoqphoulaﬁ&pr@fri%‘éla 2red the
(1999) 5, 3445-3453), changes in the levels of acidic
inductiod of d!sbldelﬂciirbt[b(il[aﬁi) agd owndr feaisriggtor-¢ ENE ) nBurtheemore,
factors, such as pl185 (HER2; Oncogene (1996) 13,

taxanks BOveltzeh khoin R elddimigRipr adBAf)vid thechminH518&: than the
Bi oessays (2000) 22, 673-680), changes in adhesion 20

: U

e [RUSEHLET SO, Bl AL ADIROREIR LRI
as gl utathione-S-transferase ans/or gl utathione
peroxi dase (Jpn J din Oncol (1996) 26, 1-5), changes
in nolecules involved in cell signalling, such as
interferon response factor 9, nolecules involved in
NF- KB signalling, nolecules involved in the PI-3
ki nase/ AKT survival pathway, RAF-1 kinase activity,
PKC a/ (3 or

13
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25 PKC (3/(32 and via nucl ear proteins, such as

nucl ear annexin |V, the nethylation controlled J
protein of the DNA J famly of proteins, thym dylate
synt hetase or c-jun. Another known nechani smt hat
confers taxane resistance is, for exanple, changes in
apoptotic regulatory and mtosis checkpoi nt proteins.
Such changes in apoptotic regulatory and mtosis

e T e R T

motlﬁ%wﬁﬁﬁondequmurﬁabl(liiﬂﬁi?angdgen%s? 257) and the 15

over expr esi pn_of Ca
11083 %nsm t EE@HP ¢ ggntggggﬁg%%n%l997&at exemplary subject

platir?‘rﬁ 83 SRIp8 O 1r1|§ﬁJdlr?g ﬁﬁx g ﬁ%‘) Qﬁ’mﬁﬁéu?t%%irr Qigéréﬂeutlc

Breast Cancer Res Ireat 199 . Taxane
efﬁcacasmﬂramllrfmps wisistanb v texarfeerin @L:hev M@rdshmmgnscell hlntbﬁh’élat are

resisfblo,ng CgpiTiont f ot P VHRuHg TS L FrAIRDH e Ry
subjdct BafhumHasecd 873 thé PRs& AGRtIEH, "ﬂhﬁ§ thépreSer® invention
chol i ne: met hyl (Cancer Res (1996) 56, 3461- 3467) and a

relatestianie ves oft Sﬂ'é‘al?iétﬂwm 16) lf@f t@ﬁtllﬁ&@ﬁt@@'{ﬂWlﬁbMﬁ@S{SBﬁnt to
taxar}%gﬁ' tEe 83 aﬁ(%?c):” %to mearg‘tstg %10%1?(%]331?/ n%: %ﬁerlj GF tﬂ% Cﬁgﬂx of

axane res ance are

terpen®s, &ibhdilﬁg, bﬁﬁn@ﬂﬂnlwﬁb ®atlithted (Tao1) d dotdtafted T a)irosere) which
(Proc_Natl Acad Sd USA (2000) 97, 8658-8663)
wererﬁ@n@%p@@amlmfmm e wae—‘equ ey awSLWgiogacwda‘ghlch have

aCthEg%gélégf %jﬁn we C e S N ﬂregé (lﬁeé] ﬁg{ %‘% S gn a?’]q I:k?]egc6 %01‘
arr(p&JrPgEdLy ef Z9Q ) cet Theat RELIVVF0Y: 3 i‘rnIBassmkyest al UariceEkles. 1991 5
DRVCATRER W TR NG

taxa %@%E@QQD dé%e/tax%f’ %ﬁ?}f&%enajéginlgaéb?@%g g‘%amgdrz’(n’%iqg%} flé@va)’uves

See AnnPREv. Med. 48: 353 374 (1997).

The term “taxane” as used herein includes both naturally derived and related

forms and chemically synthesized terpenes or derivatives thereof, including
deoxygenated paclitaxel compounds such as those described in U.S. Pat. Nos. 5,440,056
and 4,942,184, , and that sold as TAXOL® 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
at., 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. Scm. Oncot., 20:56, 1990). The compound also
shows potential for the treatment of polycystic kidney disease (Woo et at, Nature,

368:750, 1994), lung cancer and malaria.
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+ overdxpyshive fimoworgie chemotactic protein-1 (MCP-1; (MCP-1; Clin Cancer Res

20

25

30

(3/(32 (Int J Cancer (2001) 93, 179-184, Anticancer
Drugs (1997) 8, 189-198). Taxane resistance nay al so
be conferred via changes nucl ear proteins, such as
nucl ear annexin IV (Br J Cancer (2000) 83, 83-88), the
nmet hyl ati on controlled J protein of the DNA J famly
of proteins (Cancer Res (2001) 61, 4258-4265),
thym dyl ate 20 synthetase (Anticancer Drugs (1997) 8,

89- or G-4,un ti cance uas. (1997 .
Doocgig! (Yoo T4t bR SARESE P badind i produged
undeBilR!trad¢99&) T SO TERE 28R horfd Foulenc Rz&!S. Reth 4dUA8) othdr
117-123), VEGE (Mech Dev (1998) 73, 117-123) and the
taxarjeg @fe dgscribeddn [“Renthesispnd Aaticapces pyelivisy of Taol gthes Derivatives,”
¥ . . s a .
D. o E3R8 o DFA S na RO AR vl 2 RGP I FRkE
Natugdl @refucsdliendstry (1986l ttagrR et LW, laQuesae, BdswHledsier,

resistance i s nediated throu at | east one of the
Amsmf%i?%éa Riht a2 et gmog%%@te%g?rﬂnd?faﬁovse%@tea Atcerlso

desc@ﬁéggh 8. BAch NRP 813361485 ARE eﬁuregrysf%g%ﬂﬂ%hﬂé 2 HEREMERES

e three resi stance nechani eutic
agElmt gsef dascmbrdcleréinrie sappliashie far rending ttmorsglesistant ®ats¢atment

one of these nmechani sns. One of sKki in the art wll
by aih e IR Of B PIREICS gD Ragh By B pims hat confer
taxarfe RARDGE AREMHE C FRISHMPIAT RI6URUBPBT Gangddath TRE target molecules
mechani sm The resistance of tunor cells to paclitaxe

molegelys, biee-ne-ditdinednd/pur Briybulingivg- megulatimuef Peglyenpaetci, (multidrug
L I

“changdsbidl c&15 ndembrbfdsOlowbiek PiRssadie off ThieAs@itih U4 UL-b] AL ThALES Res

structures present in all eukaryotic «cells. As

(199Qopdrteriad ot yigkinedP &) 1dy gihaitds tha everempremsioptqfdnterleukin 8
(IL-ng&lﬂl :f%?cer ﬁgg‘mé@é qs 34?531?2%3- AL R es @'9b{5)a56,f 1R981308) or the
€ eton, bules

xopodia an yt oske M cr ot are

(1999) 5, 3445-3453), changes in the levels of acidic and basic fibroblast growth factors,
transmembrane factors, such as p185 (HER2; Oncogene (1996) 13, 1359-1365) or EGFR

- (Oncogene (2000) 19, 6550-6565; Bioessays (2000) 22, 673-680), changes in adhesion

molecules, such as Bl integrin (Oncogene (2001) 20, 4995-5004), changes in house
keeping molecules, such as glutathione-S-transferase ans/or glutathione 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-kB signalling, molecules
involved in the PI-3 kinase/AKT survival pathway, RAF-1 kinase activity, PKC a/B 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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cellular functions including chronosone novenent

during mtosis, cell notility, 5 organelle transport,
cytokinesis, cell plate fornmation, maintenance of cel
shape and orientation of cell mcrofibril deposition

i n devel oping plant cell walls. The major conponent

of mcrotubules is tubulin, a protein conposed of two
subunits called al pha and beta. An inportant property

overé%Iglrés&%UM Bellft, E(?%Jc r RSs in 7RB7 | 110¥-14 95 UDREH% (1997) 11, 253-

meri zati on orn1 r'ot Ubul'es or’ to depo ynerlze

25 SRR RS OO P B APPSR R, 2 e

critical role |n cell division as conponents of
099%h¥yﬂﬁﬁ%?ic spi ndl e, an organelle which is invol ved
in distributing chromosones within the dividing cel
pr Eoiagergsistancommy dlsebe omnfetzedyvia shangge irethe oglrmerane. Such
drugs prevent cell division by binding to tubulin or
chanp& ifitlad®thelkbihgg.of M fatia o€ ity dicidgaethgiehdigetiyl (CdnserRes (1996)
mechani sminclude 15 the al kal oi ds vincristine and

56, 3/4!6@@4@5} ithe chél{g@ dth@etiasioe cﬁ@l%%&ﬁ?]{g@éﬁ&ﬁ{ééagb%)%eb%l-

docCet axel {see, for exanple, Rowi nsky and

sy OB ERESTIEPURE RT3, B 10

st mammal i an cells include ben2|n1dazoles such
152%£$%Agcodazole and natural products such as col chici ne,
podophyl | ot oxin, epithilones, and the conbretastatins.
20Fwidher nawnrinesheaisey thaepanbr iekancargaistaschase eheages 1n acidic
their activities by, for exanple, binding to a-tubul
and basic @Brdbldstlgrowthr fabtotsh(PracdVatlr AsadaBidl UEANEGO000) 97, 8658-8663),
m crotubul es by preventing their depolynerization.

moleCh1Be InvioR&E Sn @&l &fdnhNinkY subhYasi ifelfefbRe réponse ﬁgt& 3t (CaAcer Res
of the expression of such tubulln pr ot ei ns,

(200@ gfli 6‘.910%495‘%2%9?1%& R Al NFRS @@éﬁ’ih& ﬁegl BR01) 130,

ot’ei'ns 1’ nvdl v e contro
o P Feb S5 B T .
(2001) 20, 499%—5004), RAF-1 kinase activity (Anticancer Drugs (2000) 11, 439-443;
Chemotherapy (2000) 46, 327-334), PKC o/f (Int J Cancer (1993) 54,, 302-308) or PKC
B/B2 (Int J Cancer (2001) 93, 179-184, Anticancer Drugs (1997) 8, 189-198).

Taxane resistance may also be conferred via changes nuclear proteins, such as
nuclear annexin IV (Br J Cancer (2000) 83, 83-88), the methylation controlled J protein
of the DNA J family of proteins (Cancer Res (2001) 61, 4258-4265), thymidylate
synthetase (Anticancer Drugs (1997) 8, 189-198) or c-jun (Anticancer Drugs (1997) 8,
189-198), via 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).
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through tubulin. By "nediated through tubulin", it is
meant to include direct and indirect involvenent of
tubulin. For exanple, resistance may arise due to
tubulin nutation, a direct involvenent of tubulin in
the resistance. Alternatively, resistance may ari se
due to alterations elsewhere in the cell that affect
tubul in and/or mcrotubul es. These alterations may be

30,mut atj Qns _i.n_gene fecti he..expr.essi on | evel .
or AP Bl s PR Yot T b B R EREL ol W ettctive

. af fecting mcrotubul e assenbly in general. 18 Phnnals

in tr%%&lﬁgergsgstentammgﬁ%I%Wblqhuﬁﬂﬁwceg@rf@%qglate dprough ghicast ongyof the
nmedi ate drug resistance. Specifically,

following thiree msdhanissas: tronisidrugesssistanes dubwyins and topoisomerase 1. This
non- pl ati num based therapeutic agents nay be

sectioW ksuribes thesa thiek aesibtaticecmacig@nisnaddehetapoutic agents for which
nol ecul es. For exanple, 5 nolecul ar changes incl ude

resisPHEARH QB ShroB Pl Bt dsPONbf Mt teBimisne IRl MNkihin the art will
I nsertions, “splice variants or other changes at the

ne, ein.Jevel '
undof (HAERRRACCL pRY e B o chnRRLbballelgent through more
am no aci ds , 250-300 of R-tubulin, I etfect..
than A PRGRAGS TPraCSAN G0 1600 G5 thae el gy bf Tgednged through
~For _exanple, and_ w thout wishing to be |imted, the
via nygiddnug sseistancesersltgrmnativelsan addidenally, va teuliamutadon(sh i ne
10 1 A9-PTX10 is nutated at am no acid residues 0 270
and 0 364 of (3-tubulin (see @G annakakou et al.
1997). For another exanple, two epothil one-resistant

- a. Re3l4tmbe madiard thoabh tdbuligs has acquired O-tubulin

mutations at am no acid residues X3274 and G3282,
respectively (See G annakakou et al., 2000). These
nmut ati ons are thought to affect the binding of the
drugs to tubulins. Alternatively, nutations in
tubulins that confer drug 15 resistance may al so be
alterations that affect m crotubule assenbly. This
change in
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m cr ot ubul e assenbly has been denonstrated to
conpensate for the effect of drugs by having

di m ni shed m crotubul e assenbly conpared to w | d-type
controls (Mnotti, A M, Barlow, S. B., and Cabral

F. (1991) J Biel Chem 266, 3987-3994). It will also be
understood by a person skilled in the art that

nol ecul ar changes in a- tubulin may al so 20 confer

reﬁ/h Slofbafesbfe ?rﬁ& luﬁr %%tru%eg%e%%&(ﬁﬁ ﬁ,ﬂ %ﬁﬁirgla‘?é

€ range O nD ecu nges to'tu
cellsn”Ab eaunpesentsd dnﬂﬁﬁemteﬁgasidms cech « mﬁmticmpmdles centrioles, basal
| ecul ar

che e eutic ounds, that such
bodigh Siige Qodtil EGRE Sh e ORIl Pt HIGh & B oF kR many
celhﬂaersﬂl&it@% ﬁmhﬂd&hr&h@édxﬁ&ﬁb%%@ d&ﬁ?g ﬁﬁ@éﬁ i c%ll %Qc&ﬂitt§

al so be conferred via alterations of
orgaaod]:ﬂtmpqm cptakinesis, astl pdate ﬁemaaom,um;hﬁenarmp Otf h@l ¢hapg and

or. For. .exa sev re
orieniEhA 4551 R o RmReiSE Rbge Slontganttiogh SRS BIhERs o
compPnefP&Ghickdtutiuled iv Bdulif, HFdRSEn 86:Bpckes OF tvd Qfbunits Ealled alpha
paclitaxel resistance in cultured tunor cell lines

and qutwe\’r importangyerert of tulglinan celiigithe ahility to underae i gl i o,

pol %) %()rgh%g?j}gul‘gggl%t?% ol&élﬂjtzc'e \g%er &}ggg td c&(@rons

This @@cméss d8h a&o ocalkl’laﬁf,ltr&mng:herated(ﬁlbuﬁfs uc hl y a E. ,
W | son 30 A, .and Sik (1995)
Ow%%@&buhé §la.‘/ﬁ Cfélf?l- role inyesl) divisipn as CQWPOHR% of fhe mitotic

spm(ag, ag?&g%éﬁg d$h|‘]|0 %VO’ﬁ’ﬁ’d lgﬁggbuﬁgg Sl}xj n%g{ng%§'w1t ﬁlvtgg dividing
cell ﬂl@ﬁselg‘tﬂsm;e@ﬁ theatwa dﬁaglganmdmn\/arﬁ)us mtme\{enDcelemon by
Benet

Hudes, 998) . Bi 0
bmdagég Hﬁ@ﬂn RE f%micg@@gu 5% AAnlegyCer TGS P B B i nclude
the a[l&?dl% ﬁﬂ&‘?stﬁle aR@VinBlRlihd) Ul %&%ﬂ%ﬂﬁ&@%ﬁﬂoﬁn@gﬁﬁi@&el and

also be conferred via an i ncrease of the
docetaxbh{sm fooerasmile, d. K. Rovwgedkly andR. Cn&oaalgewrnthacology and

N LN Te—
cells include benzimidazoles such as nocodazole and natural products such as colchicine,
podophyllotoxin, epithilones, and the combretastatins.

Non-platinum-based therapeutic agents may exert their activities by, for 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 taxane 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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Furt hernore, resistance maybe conferred via
alterations in the electrophoretic nobility of
R-tubulin subunits, overexpression of the H(32 tubulin
gene, overexpression of the HO3 tubulin gene,

over expressi on of the H(34 tubulin gene,

over expression of the H(34a tubulin 10 gene or

over expressi on of the H(35 tubulin gene,

. Man%%a?é_l «Lb){p?f%sg%%! %ﬁ(g g g dtlﬂpﬁl &1%5 haP§Ewhidn may )}nedeil?tg gr%e

at’i num peutt c agents
resistafd, erred via post- translatlonal nodi fication of
tubul in, such as increased acetylation, of a- tUb‘i in .
( Jprecificelindebulingaediatsy turgey. r.s}@srt)ance\ip RoptEnmsbasgd therapeutic
I
agents S 08 Son iRk HOILCE.CVBATER i b I RRRCA, Mriclample,
molepulat diangesi 1ndhdnjmububna rseclna{stpohntnnutambnsodcﬂd:tﬁmb ()3 inséﬂtibhs
Cell Biol 9 19, 2242- 2250 and MAP4 i.och
sphcw%ﬂm%wﬂ% af;geeﬁ thy ggaee: 1es ira&gﬁ%a figular

embRGRBHS Lok m‘MHcﬁﬁr E §§§ 15 CAR ?esicﬁ 1ﬁtanﬁ1ﬁa§(:tid%0t3{00 of B-tubulin,
ITEIatedt roug U|n|ncue t axanes

or mz(ypef&ct naptedtides) &ubaraim 1098 f theri-tullin genet Fer @@ﬁr)ple,wnd ca

al kal 0|d v n St Vi ncr,i sti ne, vindesi ne
withe B e g B e B e o KePSE SRR R kme
1A9-BT300 1§iinaﬁa@édieart ARlih¢Igdid réaRuesip200 end B 864 BF Bitiulin (see

col chicine derivatives, allocolchicine, Halichondrin
Glamgkalﬂ@l eitahs 1 POAAOForrampthen sxameple,tp £osihHone-resistast Beman pancer

B L e

-respeshediP { SerrGipanikakowgeat S000) Thike atutdtidak steahewshit So affect the

| east partly nedlated t hrough tubul i n_incl ude,

bindipg pE thecirggs, o sehulias.A lterpathielt Mutations én tubpling Batspafeadrug

resis AR GBbs e e e BT 8B, Tl chanes n
- microtabule akndl; havibytedahomitdsed t@eelﬁﬁﬁsate;fet e eSfecteofArugs by

trol a

' havmrgresi(syﬂbq\@er gﬂtegtqlﬁgotul{uég%qlafne{)lc \%%t(r;)g%)éqsylhg :ﬁgietype cg/rgt:)rols (Minotti, A. M.,
i h
Barloil_,%%g%}{ eShEAd: gk%ﬁéﬂﬁ?yﬂ Ché 3863987 87:3094). It will also be

A-318315, ABT- 751/ E7010,” ANG series,
undetviod drycnpendoinaskilledan (h\drBihat molecular changes in a-tubulin may also

confer resistance to certain compounds. WO 00/71752 describes a wide range of
molecular changes to tubulin molecules and the resistance to certain chemotherapeutic
compounds that such molecular changes may confer on a cell.

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 -
tubulin, or both. For example, several laboratories have provided evidence that changes
in the expression of specific B-tubulin genes are associated with paclitaxel resistance in
cultured tumor cell lines (Haber, M., Burkhart, C. A., Regl, D. L., Madafiglio, J., Notris,
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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AVE8(O6, bivatuzumab mertansi ne, BMs- 247550,

- BM5-310705, cantuzunmab 30 mertansi ne, conbretastatin,
conbretastatin A-4 prodrug (CA4P), CP248/ CP461, D
24851/ D- 64131, dolastatin 10, 20 E7389, EP0906,
FR182877, HWN-.214, huN901 -DM/BB- 10901TAP, |LX-651,
KOS- 862, LY355703, nebendazole, MN591DML, My9-6- DML,
NPI - 2352 and NPI - 2358, Oxi -4503, R440, S13-715992,

KARE &08, REPTDTO Norkil At HZ WXBE: HdrwiQ29,;
Bur Vi nT%uni’ ne,gl’ ZDgl’g%o, ZK-EPO. SQC&@“W&dher apeh?'i % (589e7 th
ClinflovestMi D@, H 28298 sarsi R angasathdn, Se xxtepdd t Wy, Bendfatised. A., and

t hroug ubul i n are taxan inel.uding, but not

Hudgs, ﬁ'#egw_lgg) %5’8*“@"t@?&‘ysaﬁﬁtaggg%tggé%%gk'_‘l’axot ere), which
WeTEhH 8L m¥&GteR HiiEY felivtah e nbA Pl dinGmi bated Biordpe@ifo agents may
Taxus brevifolia, and which have activity against

also be ronfemed viean sncresse of theltetal tybwinecontens atithe ekl anrinergassris the

o ot 5onb RSty T S LG Rg 0
Furtliekn® e} BdsistanBe mi2g e sbafeered MRdi@fa€6nd frthe dlectidghordicugobility
resi stance I n another enbodi nent, the resistance of

of B-fubin selunits, Qusrexprrssiop PateAliiz tBdiveene aieaprission 84 gieHp3
bl g Py L DL A 8 L OB TN R i

genel@logerxprossiorsgfthe HiRS tuldingehsm that limts the ability

of _abr pad (gl ass of hydrophobi c, vveaklgl c(gti oni c ,
apf

comptingaedigted funern resistange{o pRR-platinm- therapsiio Rerats may

o B 8 R AT S el it
acetytatite of odmbohist(Fant eCarivat Res86) 2901397 evin prataine thoh regdubate
micrgt%gglg%yg%nics by interacting with tubulin dimmers or polymerized microtubules.
Such proteins include but are not limited to stathmin (Mol Cell Biol (1999) 19, 2242-
2250) and MAP4 (Biochem Pharmacol (2001) 62, 1469-1480).

Chemotherapeutic agents for which resistance is at least partly mediated through
tubulin include, taxanes (paclitaxel, docetaxel and derivatives thereof), yinca alkaloids
(vinbiastine, vincristine, vindesine and vinorelbine), epothilones (epothilone A,
epothilone B and discodermolide), nocodazole, colchicine, colchicine derivatives,
allocolchicine, Halichondrin B, dolstatin 10, maytansine, rhizoxin, thiocolchicine, trityl
cysterin, estramustine and nocodazole. See WO 03/099210 and Giannakakou et al., 2000.
Additional 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, 5-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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20 i ncreased expression of ATP-bindi ng cassesette
(ABC) transporters, which function as ATP-dependent
ef fl ux punps. These punps actively transport a w de
array of anti- cancer and cytotoxic drugs out of the
cell, in particular natural hydrophobic drugs. In
mamal s, the superfamly of ABC transporters includes
P-gl ycoprotein (P-gp, ABCBI) transporters (MDRI and

' u ,»iAhN j |
E73S RROSR PR LbS A IR 21 O] AHAB. b APaiYcas1, kos-
862, DIY1365%6H, inebuitardle PNONSINDMIBEB/IL8-DNIA/INRY-2 F2sandAIP1-23 58,
,%51998) 58 4160:416&%, MDR- 3 éﬁl\lat ure Rev Cancer (2002)

Oxi-$508g R4 49, SIBHFIP B SXARZ L 67 F e e frastpaummb-RNH . BZI A7,
. I i€ protein (BCRP, ABC&X). See Kondratov
Vmﬂﬁelﬁﬂg’lez.[,)éﬁgt)% a%ﬁn% references therein; Cancer Res

(1993) 53, 747-754; J Biol Chem (1995) 270,

31269-31275; lLeukem_.a (.11994). 8, 465-475; Bjochem

il ‘?Pé‘_?fé?faf(’%‘é'@?ﬂe@% K5 el e et bempdiaieg firough
tubuliF @94 ah s, ﬁ{b@ucﬁxflé bU¥nStUREQUS p§él¥l§£e‘i ah® oMby @aX@treQS,d

chem cal “structure, 1ncluding many anticancer drugs.
whiclhhveredgived priorridy frdmghe Pacifihgewtse, Taxusbrevifohysed fidiich have
. .. her .causes of . ve been attri but t
activip apeji SFipid ST SRty Test AR PutiehigiaisdSed, dprxampte,

Pazd&P&GI. [Camce! THeatRdsOn® 3t 1 s fl eBas&yRNAlY (BScer BRS. 1004i5¢ afgh5).
and Ling, 1989. 10 The uses descri bed herein are

useful for treating tunors resistant to a taxane, in

b. Reffilafle Fi88iath N8 2 Mok SRl pREt P al I y due to MR In
resi stance of the

t URihother emBbditneg:, tHeresigan @MATTEXPr &SIS it® B noh-paitindBChased
transporter. In a further preferred enbodi nent, the

therapeutls 3eerfis mediagedghraugh multidipg resisiange athederm r swlrige

. i £ p- . : .
e Y R R Y TSRS
- of a'irbad AIBN3-F hgédrophdtAng werkine etioRscon{pdd) to22¢curRulate in the cell.

199- 2203
These compound)s 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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i ncreased transcription of the MDR- 1 gene (J din

I nvest (1995) 95, 2205-2214; Cancer Lett (1999) 146,
195-199; din Cancer Res (1999) 5, 3445-3453;
Anticancer Res (2002) 22, 2199-2203), which may be
medi ated by transcription factors such as RGP8.5 ( Nat
Cenet 2001 (27), 23-29), nechanisns invol ving changes
in MDR-1 translational 20 efficiency (Anticancer Res

15298 Py O i R PELAD 1903 B g
protdid QORY) 488 bré’a%B&nEé&&lestﬁ’mqn'otbm (BORPABEUG2)US#e Kabdalov et al.,
200 RS TR LA DB Ui 1999 27

3126995 17851 & kRhnidM10o4)k, Q%mﬁs(élo@lén@ thﬁi’rﬁ%&l (19985, @@1,-470)

1947-1957). Therapelti c agents whi ch resistance is
Thesccpmcbtems eah mpagmmeamlcﬁtfﬂ@mnmﬁemugwbsmew@ diveggediphemniral

ted t bl ast
stradf. iR g el GobS RaiRaiesuthor Hiahd: B giffommon
causé {5t MIDIRD O RXihde® b PMDTE hi Hien a®iRREBlodBhngdsax &ﬁﬁﬁsomerase
(e.qg., 22 paclitaxel, docetaxel), anti bi ot| CS

11, protain kivagect ﬂn@m@tﬁmlawwm tﬁm@erase SRS Qs!tlimm%t Cand Ling,
1989drugs (e.g., colchicine), protein synthesis inhibitors
(e.g., puronycin), toxic peptides (e.qg.
vafrhé mezcdés):nbédamemmnm fion trbitirigdilﬁio(‘freglstant to a taxane, in
t opot ecan) , intercalators (e.g., ethjdi

which TsHgRIe it l%ast parkillp e 40 MEGR. it pisfeeth gmbedignent, the drug
res1s§21§é of Ctﬁngf?éeﬁlteﬁﬂtetd P orv@x%Q e SNTEH @Pgn IABE ®asporter. In a

says ctiveness trea ment I'n one
furtherpredérneinembddiment, did dugrbastentecafnthe tuder dasvediated dhrough the

herei.n ki r cells resistant tq a .
over?faﬁss&rnapf r#uﬁ? HAYBFI U PEpRATTS aﬂbma% @ anprexpigsyign of P-gp,

inclddtP impRfidatioRbfP®e MDR-1 gene (Anticancer Res (2002) 22, 2 199-2203),
increased transcription of the MDR-1 gene (J Clin Invest (1995) 95, 2205-2214; Cancer
Lett (1999) 146, 195-199; Clin Cancer Res (1999) 5, 3445-3453; Anticancer Res (2002)
22, 2199-2203), which may be mediated by transcription factors 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 Sd
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).

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

adriamycin, doxorubicin), the epipodophyllotoxins (e.g., etoposide), taxanes (e.g.,
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determ ned by any nethods known in the art. For
exanpl e, one may use the colorinetric 5 cytotoxicity
assay described for anticancer drug screening in
Shekan et al., J. Natl. Cancer. Inst. 82: 1107-12
(1990). For anot her exanpl e, one may determ ne the
viability of a tunor cell by contacting the cell wth
a dye and viemﬁng it under a nicroscope Viable cells

aye an inta do not
pacti G, A6eRRPLAT RIS Yo p Mo T RRTAGRD by
nmenbranes do stain or poration of t
antingigHOPubLeF $rHaY (eo aésolqhﬁ%néea&ownbWh?éwe@inpltor;& (%Ige Pu@gfymn)»
for this purpose is trypan blue. The exenplary
toxicypentidesmge yRlRIMYY), topaposicraso mhihitopnleeh tap@emb AdNAo
the use of the present invention may induce
interedaipts@s.igs ethidiomdeomide) ehd ardeaiitotics. Se¢ BED 9920791 unor
cells. Apoptosis is recognized by a characteristic
pattern of norphol ogi cal, biochem cal and nol ecul ar
changes. Cells going through apoptosis appear shrunken
. RO dTRGY, poRbiRrEep. be observed to become
getached froma cutture drstrin which they are
mai nt ai ned. The nor phol ogi cal changes involve a
characteristic pattern of condensation of chromatin
and cytoplasm which can be readily identified by
m croscopy. When stained w th a DNA-binding dye,
e.g., H33258, apoptotic cells display classic
condensed and  punctuate nucl ei instead of honbgenous
and round nuclei. 20 A typical characteristic of
apoptosi s i s endonucl eol ysis, a nol ecul ar change in
whi ch nuclear DNA is initially degraded at the |inker
sections of nucleosones to give rise to fragnents
equi valent to single and nultiple nucl eosones. Wen
these DNA fragnments are subjected to ge
el ectrophoresis, they reveal a series of DNA bands
whi ch are positioned approxi mately equal ly distant
fromeach other on the gel. The size difference 25
between the two bands next to each other is about the
| engt h of one nucl eosone, i.e., 120
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base pairs. This characteristic display of the DNA
bands is called a DNA | adder and it indicates
apoptosis of the cell. Apoptotic cells can also be
identified by flow cytonetric nethods based on
measur enent of cellular DNA content, increased
sensitivity of DNA to denaturation, or altered |light
scattering properties. These nethods are well known in
V. Atsgb s%} et:ﬁvelntess%i* Llﬁ’n recogni zed however, that
4n'ogce‘s_o§£p‘r‘0‘grarrrrg%_cﬁ£§ death, including 24
aphp@msdnﬁqodimmtfthb pbﬁhmg-tmserdnqurounds deschibed Bersindaill tumor

show ot her not erties ose .descri b
cells RN ¢ A nglierroaubased WEGEeTSIHSPE S T &G0l can be
deteBERET &y BB8Hods 6]o¥aShthEsht, For 6%1%51@ &I GnASuse the colorimetric

apoptosi's". Cytotoxicity may al so be neasured using
cytotohmltSRBaasiswylbad: tworadticapcendrgy e¢ra¢n1m ing¥hekan ¢tnl.NhtVatl.

ConsGE 1551 50 P o 0 S e RS AR
of a BRFRCEIPBY chitaéthiph&tellRitRh dhe aﬁ@@l@lﬁl@f it ufd e @MEISRREIpe.

Probes and Research Products (Mol ecular Probes
Viabiexerdls sark pe obgsrver to bave andategionambiang and de netftgip.gyRereas dying

or deag gllsnh (f r{% ggs]agc h (r];"?%@r}eg :dr@]r;r%l&'ri] I{l)&?pcg%tgtsr{ o gr%e%' th]p cell

1ndldat6§\'ﬂie dkﬁﬂi &f thesdll adye dsefid farahis phedosaisrmryipas estue.
therapeut| c @g{ént The growt h inhibition of resistant
B¢ exeamlary phioaem- wltaamﬁgsfninﬁmﬁ%gréaar% Aproting tfhepege of

the p? %H@BVCIE]%E Eﬂa@r] m&tﬁJer %ﬁ??‘g’g“\/@%ﬁ% cefl'd@¥fhNin r9§1stﬁ19trfﬁhl%¥ Eells.

Ition e., a S at a cértain point
Apolbtnsw & recappeded by a@hhtactpristid p‘atteanohaomhabgroalj binchemycal and

molteclr1 ues eHownni the art, 1SSuc}:)ht |qg rinelcqu‘géy
i neaing duquel HRepIasisARPFA ST eh st rouR

-also %zﬁlt Eea(ﬁﬁEﬂVHm&@ec%ﬁ{etde?ached from a culture dish in which they are

5-di net hyl t hi azol - 2-yl]-2,5-di ph enytetrazollum

‘maintained. d6 mmlmczd Gharees ars@lws a Ghata@tqmgtl@ pa;teDNAf @indgnsatjon

of Chf%l%?tga-]%‘ép rygqpq Pchocfan\(\)'g IrgaGﬂ? rl(?eng%e& {>y mlcroscopy When stained
with a DNA-binding dye, e. g., H33258, apoptotic cells display classic condensed and

punctuate nuclei instead of homogenous and round nuclei.

A typical characteristic of apoptosis is endonucleolysis, a molecular 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 content, 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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Nat. Biotech. 19:940-945 (2001). O her assays for cell
proliferation/gromh are described in Chapter 15 of
Handbook of Fl uorescent Probes and Research Products
(Mol ecul ar  Probes Handbook). 20 Progression of

di sease, cancer or tunor in response to treatnent

usi ng the subject platinum based conpounds can be
noni tored using any standard technique knovvn in the

bze. can
spopfisl, w2 oS AER B P p S Gie®S B lie] e B BR propsrtics
to thé@® desdrivedlabo@f I irhica&a] ﬁe&tmedﬁbﬁlbﬁlﬁm ?gls@fbé characterized,
assessnment nmaybe ai ded by a variety of neans

ClaSSlﬁ?@IQH&P%% QSP‘B%% apgptopisnual i nspection, nicroscopy,

var obogﬁcﬁg/qﬁ%? %ase%%dilg%%)stglsg%gaﬁ§ prggrnggbtdto Shekan et al

(J NateChrdsInst (rl@DQJ)CBZI @1 (D’h(b L‘ZE) ddddscribedds the@tamples
Tunmo

O RSP e B oL VISP Gy B fihél?.“?f 0 Raifbook of
Fluoxréls@gn\‘, PP ARERLAIR mctss(l\/ﬁﬁ@(fuwr Prébek 'H%tﬁﬁbook) which is

proliferative disorders resistant to
mcorpo:rattqoillautlsmumebalwdnt her apeuti c agent. The term

I t d 25 .al
¢ Coematter fapiifinént b Hasinisy b0 SeBpagidsdesabilerin Ahbi
the gfwm QIF tubrCdR11s tedistERk IesndpRARIHMALed tﬁéraﬁéﬂﬁra‘gbﬁteThe growth
unwant ed, proliferation of a subset of cells of

- inhibgfimafiresitantdemonerllscavsd dyarmdatisl-bised gompeur @@rhgeeatber

partgi b L e P S B BB PP gl e  coran

pomttlﬁ REIL 8Yd1y). Bl BRBIth.can be Bieahirt€bRhhy@clifdhes kaBOiif the art.
other cir currst ances, a tunor cell may be dyspl astic,

Suchgechaigpes meluslepios exarapla: Md T apsaydbased watredicsion @6 fhettgtsazolium

~salt 39 4,5-%“1&5&@[1&05-9—}91 -%St-ﬁﬁsﬂénﬂ\@t{agoﬁlﬁ{ %¥A£IH¥), gfxd PicoGreen assay

++using the DNA-binding dye Picogreen, both of which are described in Torrance, et al.,

Nat. Biotech. 19:940-945 (2001). Other assays for cell proliferation/growth are described
in Chapter 15 of Handbook of Fluorescent Probes and Research Products (Molecular
Probes Handbook).

Progression 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.

VL. Tumors and Other Proliferative Disorders

The subject platinum-based compound is useful to treat proliferative disorders resistant to

a non-platinum-based therapeutic agent. The term “proliferative disorder” is
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chenot herapeuti c agents may benefit fromtreatnent

Wi th the use described herein. Suitable tunors maybe
solid tunors, which are cancer of body tissues other
t han bl ood, 10 bone marrow, or the |ynphatic system
Preferred tunors are those resistant to non-

pl ati num based chenot herapeuti c agents. Suitable
tunors may al so be hematol ogi cal tunors, such as

also %ﬁ—qgcﬁggnﬁe@&gd ABRdes %ﬁk’&ﬁ&l Afelcfin arEQAiln%ani GakiRE Which

I gnant I Seases aracteri ze

ismfied by SFonE B Bedrd PRGN L RRITRAR 110 LPed 8ot an

cal | ed I nphomas. 15 Soljid tunprs ybe sel ected |
anim] f RO Bpmors esRIeRICEAIYE 1Sordepy. SHit SHTBRSING B %‘5@?3 from
cancer, pancreas cancer, prostate cancer, skin cancer,
a tumamwill gaerelly be hudrestoethiodre, 2 prekiferativgieelbrtypicaliya byer-
cancer, ovarian cancer, |lung cancer, bronchial, snal
prolifdiﬁtir@,&ﬂ:llSﬂRi ih-otlee lcircdmmgloeﬁ, naemoer gﬂsrhaj/ be djzspdastia,tc&,may
pancreas, and head and neck cancer. Hemat ol ogi cal
have%‘&%ﬁi dmy be | eukem a, such as Acute Myel ogenous
Leukema 20 (AM.), Acute Lynphobl astic Leukem a

g:hA?{(l)%lPrcs Eaaﬁeulfe é? %&%ﬁo B%%ge?x ngﬁﬁab%flc LeuE(reri maa
cherig a5 6% ew%%é’%h# %‘éﬁ?ma%néﬁhy@thwéé’@%ﬂs@mr@n

Leukem a, Common-type Acute Lynphobl astic Leukem a, 26
Suitablssumeshmey be e@wt@moas, g aie gansakeirhody tsues gthsd shan blood,

Lynphonma, Follicular Lynphoma, Hairy Cell Leukeni a,
bonelvharoaw,tdr ¢hd lymiphatiasystend PRefetrgdipinory stie¢hdse wksstard .to non-

Hemat ol ogi cal tunors may al so be |ynphona, such as B

platlﬁﬁhlbaéddrﬂheﬂﬂﬂ&rag?ﬁw ichts. SMEBROEor bR ARE b8 h&mE®idgical
Lynphoma, Hi gh ade Lynphoma, Hodgkin 5 Lynphons,

tumoE§ @n%ﬂg%sqgﬁl&nhé( IR R bhol R 1HREG 25Y TRBAERive term for malignant

l'astic

diseases characterized by a proliferation of malignantly changed white blood cells.
Diseases arising from lymphatic tissue are called lymphomas.

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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Lynphoma, Mantle Cell Lynphoma, Margi nal Zone
Lynphoma, Micosa- Associ ated Lynphoid Tissue (MALT)
Lynphonmas, T Cell Lynphonmas, peripheral T cel

| ynphorma, mnultiple nyel oma, Essential Thronbocythem a,
Extranmedul  ary nyel oma, and G anul ocytic Sarcomae. 10
Tunors resistant or refractory to taxanes include, for
exanpl e, breast cancer, cervical cancer col orect al

Eosngog’yrﬂ?l?cr Leu?(glrn zit %ﬁ%ﬁl%@uﬁgar ’Ex&&%&aflﬂ ’Fom %FL? Ilﬂd)homa,

ncer cancer,

Hairy fe] Egplﬁ%n é@spwﬁv%aﬁmuedﬂ%rpfy?@pﬁgﬁwgﬁ%@em%?”ﬁﬁé

term"resistant”, as used herein, include both
paHematolggiead 81neqra Ay A bedzzmph@tlelsyclr asB Seldymphiemss, a
tunor that is only partially resistant to a taxane may

Burkito hgtpbéres Citarehis T Galdoyrhpleatayhigh-Grdde Itynephouts) Hotigkin
pl ati num based conmpound. Indeed, in certain

LymBHRiR4 INGROHSdgkin pnpRoRe, n&fwgra@b Iygphb@a! LanphiBlastic f

such resi stance 1s nerel y 5 suspected nay not yet be

Lym 101 %arﬁf‘é%llgf}fggﬁ I él?n N Sr1 el RURD gsociﬁed

cases ratlon |nét|on t erapy

Lym Oé{igess}l%@ﬂwg PB@%?E@?@Z{'S' g}ﬁ%spgm?a@%% riate

with the _appropriate non-plati numbased ther apeutl c
lymphg@at mUHtwleamvelpwat Espentialfdmmbpasythegia, dixtramedpliary enysfoma,
the instant invention, the subject platinum based
and @nplogytisSascdthadye useful in 10 treati ng i ndividual s
suffering froma cancer or a tunor that has been

prEvthotsSeyisthnt@a kefEhctory tdtagahedXidlede, Fot extfiple, breast cancer,
enbodi nents, it may be subsequently determ ned, or not

cervidd] @hder, cotl(;}@étai ﬁcé}a bn& cArdBR ov RS dafSdrShr@REhi cancer,

refractory to the no Iatl num Dased therapeutic

smal?cq:?lrlung cancer, non-small cell lung cancer, gastric, prostate, and head and neck

* cancer, including recurrent squamous cell carcinomas.
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Cell lines that nmay be used to eval uate whether the
conpounds descri bed herein possess 15 cytotoxic
activity against drug-resistant cell lines include but
are not limted to the taxene- resistant
tubulin-nutated cell lines | A9- PTX10 and | A9- PTX22 and
their parental cell line A9 (J Biol Chem (1997) 272,
17118-17124), the adriamycin-resistant P-gp

ov eSSl C [ . - s : rs

ot FhFIRRCIRIRMCEE bacd ifein. Melad¥Hioth GRHE Rl GikE |
complarhy miis@ai. Thus, esinsdathtt is ehly partisly rGENG toanidx ERENEGP
none%?p?@tq g%%6$%%ggwt al Eﬁe\%il’th %2@@%%%@%%% E:orglt)élind:.l'?n%%'ed, in
certa®Y EhBSRIRAR i YHaF B berlehiBl td¥dat hIu@bBrlifishch RAS@AEAL ntblly

I ne (Oncogene (2004) 23, 474-482), the

susppaed, nayxelt yetdwi labanir evebbéforesmich fesistrach baradevelpaed.dn such

cancer, cel] line OV-3 and SKOv- i n. Cancer Res .
caseq, 300G sl STRBT T ErPy 5% LR P e EPAEeY b Fvisioned,

bHHate BECATthE }bGedd PREnER Hasdd dvengdhad& dbdthandith tife

bya%%(@%?al ceﬁl ?F%t ETZS (ngcer &?g ngél 6%,
apprey e 8oBplatingndaseietherapensisi agenty bsiliomative pmbadimentsrnfail

cel L.lin - 11V I r | ' -y -
aspofiEghte bl G oy GREboifoungs bR literd n
treatifily,indi%id4als suffren Sfibh ecdangdr ak b fumdblihsds besmunidusls treated
al so believed useful in treating other types o

f
withp e fipguchembodBRenss, & maxs Irsoryenthy deteroupeg; jog got at all,
that &llﬁ ggﬁc%? b tufthr g}ag %sgstﬁﬂ d ?éﬁa%% ﬁgtlhg %ﬁog—g%ﬁﬁm—based therapeutic

I'catl ons. I sorders nown as
agent.cytoproliferative" or 30 28 "hyperproliferative" in

RGN, TR RN AL SR -
cytotbtithdtiRly b@inst di8g-fedislapidel YieshSulRIB Guui@ihod Silnited 1o thetaxene-
resis@%{t@iﬁieﬁ%{t:ag&q%@iip%relo ( ! é‘é‘é ﬂgé-%{l‘%%gargilct ezr;[gazl’n%dl cell line 1A9
() Bi\&3He (1$579 DEY, 0B118,17 GANGhd QMY Qs BEMIP-giK@VefdxPressing cell line
NS N R YN T AT
resisthhtREN 5hd CEMYEN @ADSESL/@hd their parental cell line CEM (Kapoor et al., 1995.
Oncology Research 7; 83-95), the TWIST overexpressing cell line HNE1-T3 and its parental 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 compound is 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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cirrhosis. VIlI. Conbination Therapy The pharmaceutica
conpositions prepared according to the cl ai ned use can
be 10 co-admi nistered, e.g., in the same or different
fornmulation, with a variety of other drugs. For
exanpl e, the pharmaceutical conpositions can be used
as part of a reginent of treatnent in which they are
conmbi ned with other chenot herapeutic agents i ncl uding

w . anti-. canger .t herapeut i nt.s it h i.nhi bi
byp PisHARYS o el S EE bafs BLGRI Ry ARy LTIy, dpRREE fac, Such
disora&€ Mchude Th@ apdrastagiedd! tb Cthk felWARS Heh@AgiofAbshl i8 deeborn,
conbi ned with 15 i nmunonodul ators. Preferably, the .
seconsiaE PraEOT Y S Bl tindmgsderPILs. GHEONAG RIogrssHUeIYFLOdegeagraliye disease,
neur b BARRis. o Bhor AR5 SRR RYBEGE Pago S ARAEL o e bone
fibro¢ysfiediskise of thegbrees,i Pet@tiescandddipaniessifibredi€ restdnosiaapd
. . physiological or cellular nmechanism which causes a
cirthg$hcer, tunor, cancer cell or tunor cell to become
resistant to an anti 20 cancer therapeutic agent, but
whi ch drug resistance nechani smcan be overcone, i.e.
VII. Cesbspaorc €hérgpyxi r cunvent ed, by admi ni stering suitable

C oynds, agents or ..pharnaceptical. a ts..Fo

xRt graHcal cpmprtop el aediing b Shairact wy cambe
co-adnBIsRAGE elg ifl ihtkafiel dr WXFrREQUBREuIARM withya Bitiety of other drugs.

over expressi on of ATP-dependent punps such as

For eRamgplecthp pbemiaseutisiaheomapasitbyis can baywadtas periaf aregimestof

the.excessive drug,eff.l u t hr ough P-al- ycopr ot el R: .
eae ST e G Tieso B e e R th bl ani-
canc@NBrEREE GRS that RNIASEaht&NBo W, afti-e@dibfdetic apGitamnatanti-

tunors. Therefore, , the pharmaceutical conpositions
metagfatic agentso-The phaimacevtics! pmposaions geartalimbe comhinedivil

,.immég)%%jdfuia%rg.rug resi stance nechanism Mre preferably,

: specific drug resistance nechanismis an increase
| rPreferably, the pharmaceutical compositions are co-administered with an agent

 that tackles and/or overcomes a specific drug resistance mechanism. In this context, a

“specific drug resistance mechanism” refers to any physiological or cellular mechanism
which 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, , the pharmaceutical compositions
can be 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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drug efflux brought about by ATP-binding cassette

‘transporters. Such suitable 30 pharmacol ogi cal agents

i nclude, for exanple, 29 phenothiazines, verapaml,

tanoxi f en, qui ni di ne, phenot hi azi nes, cycl osporine A,

met hyl enedi oxynet hanphet am ne,

nmet hyl enedi oxyet hyl anphet am ne,

par anmet hoxyarrphet am ne, pervilleine F, PSC 833 and

f

oher AL e R R, Rl pREDRIGIncEl SERSAA £
met@léﬁe@bxmﬂhaxhpheﬁammh; ethgleacdiseetiylompetamiing, Dr ug

parae P RAERPREA e, Pe peg Sngk, S8 31%3&3‘2?35?%5%&@*“8 Fora
gene('al%%@ﬁssmg@ tﬂ@ﬁﬁa‘nﬁh‘écﬂ& ghﬁﬂléahéﬁs ﬁ?&eb:ﬁnf‘cgf@e%?@’ W' th

he subj ect phar maceutt cal conpositions is PSC
glyc@fatemmj@ut))rs sa¢ [amaktogy Ored Resistl GEpdPienElemRECD: 8539 3&63

1598 Ryt g Phaidh AR5 P08 (BPRLer  etts 10 of

neph¢ phidishiah Exig A chATPIDRABIRG REE IR subct Beeutical
conmbi hation phase | and Il studies in different tunor

compasgEss ssﬁ/@r@% h‘éaISM@r)saaawéagua 0|§ evflowatine S B3 bwvas fpand
to be> aﬂl@ 1?1? g)loth %§ rBore é’ te%? h%g @}/ §¢'po 58 dang uwéﬁﬁ)bpﬁ% 88 effects

of n@ﬁﬁﬁoﬁéltwmﬁmdnﬁroaﬁppr@sﬂﬁnAItE@«sghB@chamd pliageel andQDgudies
I n anot her enbodi ne funor. dru reS|stance is

in diffgrgatymey ts@eﬁrahoa’fqddhatu Pr$C .81%3 }(ugl 3 pieditund, e%%
phanltnﬁz?&&?e%%& bgthg%ﬁ%ﬁl%é‘é} JNAY ogl%{ahy' s, drfdcO&dutd Qé &ﬁﬁ%t%de for

an m cr ot upul es use onblnation w

by reglubing tiie dﬁsabﬁmmheraﬂ»y gmarp Gee Batrd and Kaye 20081 her

enpodi the su ect tinum based conpound is. . .

2 i Fobies pishodigrenty “Jﬁ‘ﬁt‘ OF QFURRETATEIre i SGhEY § Btation in
p-rutRBANLankS (BbrA0e AR Tl R Bfke Cilbiar BB GihBORAY MiliBRANRS

any anti-enetic agents known to the skill artisan,
may baosaddincgmbinatiom stithl thersubgett pogrnmmecuticalndom®sitions.

In a further embodiment, the subject platinum-based compound is administered to

a patient to whom an anti-emetic agent is also administered. Anti-emetic agents include
any anti-emetic agents known to the skill artisan, including, but not limited to, serotonin-3
receptor antagonists like granisetron, ondansetron and tropisetron, NK1 receptor

antagonists, antihistamines such as cinnarizine, cyclizine and promethazine, histamine 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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20 receptor antagonists |like granisetron, ondansetron
and tropisetron, NKI receptor antagonists,

anti hi stam nes such as cinnari zine, cyclizine and
pronet hazi ne, histamne H2 receptor antagonists such
as ranitidine (Zantac), phenothi azi nes such as

chl or promazi ne, droperidol, hal operidol,
nethotrineprazine perphenazine trifluoperazine and

r 2|n one
p o(’(hii\ H%e S {eﬁgtnbu 8 n§%“$n U m 5&S eg‘%m&g toa
ound is adn1n|ster dto a atlent | so
pauemr @@péaalw frﬁat%wghttbroa}%aﬁwe gyt eeﬂe%\%r \M&ﬁs ?Dfﬂﬁﬁ

corticosteroide such as cortisone, growth hornDne or
grlnvatherfesbodiments m@@ﬁb@@eﬁamur@bysqdrc@mpmd i3,admninistered to a
diuretica such as furosemd, steroidal or

patienQwhetiesles dedtedwithgeash callsof it mscamrop.at e, e. g.
nor phi ne, or paracetanol or anti-hyperuricem cs such

asTiRY AR ©Ed-B@hiniste” 39 “bdladthihter8dT) @8l b ¥l Nefoin, if@ude

subj ect platinum based conpound is admi nistered to a
admlg%{e#ﬁggvcvg lefggloge?dl\?%?%t E}Lef%gggc |y %g?ﬁ-%ﬁglg eﬁéentlally Oﬁ

nun}based i S adn1 tere
imergiongin B AL RSB 5 Rr SEHBR AR e B BloE ¢ G fgation
bone marrow. 5 The term "co-adm ni ster”
Thusy the subjsetrilafinamebased gempaengs ieaydic drnipisiegrdebeore, after, or
adm nistering two or nore different therapeutic agents
togethamnweitin pened moresxlipreindrapdutiy agents foranandividuehinl need nf. dh one
of the various aspects described herein or of the use

* embddfimbetvrWEbieQRerapeiltidgenth BreoRhElafed pd getlich wAthahs egbject

conmpounds may be adm ni stered before, after, or

pbn&ﬂgﬁﬁ 9 g%b mpﬁﬁigﬁ ]f ot her therapeutic agents to
> an a

i n nee In one 10 enbodi nent, two or
e ¢ h erg%%ngéd ﬁerg&eol}ttﬁe gsreeacg(?rﬁmn% tg ttﬁg p;eggﬁtlrbveentlon CQH also

- be combined with other cancer treatments, such as radiation therapy, surgery,

| immunotherapy.
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pl ati num based conmpound in a single pill. The uses

descri bed herein or the use according to the present

i nvention can also be conbined with other cancer

treatnents, such as radiation therapy, surgery,

i mmunot herapy. 15 31 VIII. Pharmaceutical formnulations

The conpositions described herein can be fornul ated

and adm nistered to treat individuals with cancer
VIIIrﬁﬂn%'a@e%cél%&Lﬂﬁanl atinum based therapeutic agent by

any nmeans that proaduces contact of the active

| nghe dorapdsitidnk ldestdméedibaﬁin c&n $)ie tfﬁmlﬂatad: tndoadnhinistanel toachat

aj d indivj dual , They can b

mdl‘é@‘#ﬁ?ﬁ th gpnegr WlS@ﬂyw@o‘mﬁeﬂﬁtﬂ%1baWééh§ape&% Agem ﬁ@ apy means

that y@gu&@ ceeﬂabttmﬁé Qv Wi e RER WIBRCEY 5%&1@"3 Site 6F 4d18h iffhe body of
ndi vi dual therapeutlc acti ve I Ng edients or I n a

said owiroidvel ¢.gre oédmoak [Thpe o4 be alministerédilgy agi eonyventiopalctheans

th d teri .h f
availahlg 5 RGaF eoHgen VL AERRAB Lo S A hrdb dr Lt ur dheep e
activalifgro@iems al nva @AMBiRARIneseReripdubic §ctmqﬁ%€§i%ﬂis| §irth as by further

carrier selected on the basis of the 10 chosen route
admigistertgi anoter diffeomt theerpsutdnagent! Thiex esmbeddnigistered alone, but

are %é%%ﬁ% %ﬁimlé%hﬁar%ﬂa tltﬁgatpg-ﬂ%%éaec%ﬁp?ag éértnltelp %ezzezcte:odr onu%xg bhdls of the
chosé@ Fouitd &t Rkehihidtreuivaidtistdald prafndeuticdl Pehcate or nore
éSloIoglcaIIy acceptable carriers or excipients.

hasAReoRtical AOTPRitionsing §15¢ ingiesordancer Wik thetpassentinyeption
t
T RO TR A S —
carri bl@ ma lekczméntadﬁha’lplﬁaima(tduﬁbal compbsitionse deseriled herainl cahibens

form it aHoBa Vo BA AL P G AT ERon. BE GO SYBATEEN topica or

localized administration. Techniques and formulations generally may be found in

- Remmington’s Pharmaceutical Sciences, Meade Publishing Co., Easton, PA. For

systemic administration, injection is preferred, including intramuscular, intravenous,
intraperitoneal, and subcutaneous (i.m., i.v., i.p., and i.e. respectively). For injection, the
pharmaceutical compositions described herein can be formulated in liquid solutions,
preferably in physiologically compatible buffers such as Hank’s solution or Ringer’s
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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system c admnistration, injection is preferred,

i ncl udi ng i ntranmuscul ar, intravenous,

i ntraperitoneal, and subcutaneous (i.m, i.v., i.p.
and i.e. respectively). For injection, the

phar maceuti cal conpositions described herein can be
formulated in [iquid solutions, 20 preferably in
physi ol ogi cal |y conpatible buffers such as Hank's

sodilgﬁgdrﬁ%ggg{fgﬁteﬂﬂ%{blas iy ltch 284 b the ?%‘21 Weﬂrimgk}ﬂqn the art,

I cal osi trons nay l'ated 1 n soll
Liqufd)praparaitdls rfexcbrs&dhuaﬂtrﬁorsmspmkel ﬁm fbmmﬂ ifat edaynpbe, isclutions,

to use. Lyophilized fornms are al so ded. The nps
symrpﬁcgﬁemeeweﬁﬁf e P IeaResenist 5 P aroprg ucttfl @pgfitution With

Wateﬁgxr%tﬂérssilﬁt%lb Q&nclte t?)%fo%é uld) @ﬁéﬁi‘ﬁ(ﬁﬂ@ Pfeﬁhraﬁeﬁ@ﬁ% bé g&g%ﬂégg)y

take the form of exanpl e, t “dose-forms
convttiinet means vudpghﬂrmecqmmezpiar ze:@epjyblc edditivtsi sunlahs snspersling

e, BUBSTRERUA LRGSR S0LFro GiEhaRN Y. °

emul&@ﬂlﬂg/ég%M{sRE I ‘Pédltﬁﬁm acBia)) MEH-QERLOPAHicles (e.g., almond oil, oily
cellu ose fillers (e.g., |actose,

estermeﬁryi elophelar fiagéorsiad vegegblewmils); ead pteaqaﬁvatyschs &g gnmethyl or

bric nL s umﬁerﬂe
propfJ Rk Hen-ct ¥ (n 5P, Fe pEPFARSITAT MG R ip thfter
salts Mbﬁﬁg,sbwrﬁﬂg agﬂygweétamﬁg ag@its ¥ tdwa&gent s (e.g., 32
sodi um | aur hate). The tablets maybe coated by

ek 1§payations fp fy r ‘Rfﬁ instratien mey be syifably foripulagadrtaigivsregntrolled
releage 53 tﬁ% AR qigé | B Rt AR ARt A8 hd el gélmcoédmgogﬁlons may

1 ons, Syrups oOr suspensrons

take ﬂia)foﬂme of)trah&@ﬁrddzeﬁgesafodnylamdod debnfentionad Msdnnet Foon
er SUItab|? vehlcle before use. Such

t
admlmsaaﬁl%lvﬁf @%Qgé?rea CFRRPSEEONS forisf aeropding te: bk pesseRtgRgsMtion
are cmﬁ&nmhg]fx%@d ARG Hrhl 3 dndhcRREART AN EscAHAIoh If6ER pRNGhized

as suspen agents (e.qg., syrup, ce 0se

aCI a

tnchlggcﬁ’ruer%éetb%ie dlcﬁlé)lr(htstﬁ%h&r?et ey rbonn(illom%gI lil)l? 8tlfler suitable gas.

In the case of a pressurized aerosol the dosage unit may be determined by providing a
valve to deliver a metered amount. Capsules and cartridges 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 prepared according to the claimed use 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. Altematively, 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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esters, ethyl alcohol or fractionated vegetable oils);
and preservatives (e.g., nethyl or
propyl - p- hydr oxybenzoat es or sorbic acid). The
preparations may al so contain buffer 10 salts,
flavoring, coloring and sweetening agents as
appropriate. Preparations for oral adm nistration may
be suitably formulated to give controlled release of
t hfn Afiitioffo ngeeﬁhnulﬁﬁ{m%g&%ed%géﬁéﬂsﬁl bR gHaAndd3Btical
therapeutic conpositions may “take the formof tablets
compusitios eryedsof berforrhadbted as a dapat preparationsfichdemgmating For

nistr . by i L at f
formfaighit OF BUT PR LR HP PRIt Hor PRI Begaiet Ty
mtraﬁﬁllswﬁmd)r b ifthendsenlmn ﬁajecaan ARG T8} exBRIpHY, tRY BeRPE@ld on

frompressurized packs or a nebul i ser, with the use

compﬁsmpns mayis! fermpylaige withrauitalde golymenc or hydrophoblc materials (for

i.chi orodifl uor orofl orone n
exanipi i BPUoHRE ALFesaPRBls i) bLERSRE ol FRBRT Biagnely
solulsle dbavltRed &6t exalipld, BEa §®$ﬁgl§’f sofublé @ssuri zed aer osol

the dosage unit rmay be determ ned by providing a

vaPysiernis adainigieation cap elsp bg by wgnsraucosslos (rapsdegial means. For
trans?rﬁ{c}:g dl ggﬁ@nsﬂrerma{l ?{lmﬁﬁﬁmﬁoﬁ %eggt%%frt%né}ipfrﬁien tURE bhiliePd be

I NSu containing a

pernfeatsdare uded irofhetfbrenulitivey Spﬂupenetragemtegeﬂerdllﬁkﬁmm abthe art,
powder  base uch as | act Oﬁe or.starch

and laﬁlalfiﬁéeé%ﬁ § T IHpEEE93 %d%waav%blkc%? and fpsidic agid
dem%g%mad!ﬁt?om&g%en{s%wﬂs%&i td f%lli@%é E%Frr?e{] afibn. Transmucosal

m ni strati on I nj ection s Injection
administratiomtriay beo tiwrougtf wabsprayﬁ«nr nmhgsmpm&tdrcﬁs Farj tepicalon
esented.in

admigialnEherompeiine 4t ie S5 dramlnpd fid pingifu selves

gels, R GRAM4AL ¥1§eral%ovﬁplmﬁ§ hik1 %sﬂ&ﬁuﬁ&i‘&nﬂi&%e(ﬁ RchBy &S
SUSpGnSlonS solutions or enmulsions in oil y or

treat aq unewsomeﬁarmnetson @rﬁﬂ;cqualgataimahag ot oratadminstiatiogethe s
S Su

therapifis SRR G 0 o i SoepuSil P oSl My e
as ca@gylgﬂabﬂag Rl @nicsconstitution with a suitabl e vehicle,

%he pl?;rglgclze!,u%cglyc%%gp%rs-]ltlt)lgse ga}\ll\ﬁ% gersue(ti) egeolgrgseg?e% 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 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.
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previously, the pharmaceutical conpositions may al so
be formul ated as a depot preparation. Such |long acting
ti  formnulations nay be adm ni stered by inplantation
(for exanpl e subcutaneously or intranuscularly) or by
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adm ni stration can al so be by transnmucosal or
polymemmstrieesygels peamsabléorembraes smods aystans, tmankegerevatings,
adm ni stration, penetrants appropriate to the barrier
micrépartides, ifosdaiciBaiceshphéres, bs @k like, bhecdmifaticd therdof SUgbvide
penetrants are generally known in the art, and

the d%s',lifelél lfgg?ste];)%fgg ﬁ‘mg grgé:?rESI?sn SRS &l st Blesdd Bhh@8tions

: a ‘ f qle!rlvatlves. In. addi ti1 on,
o TR S S B A A A SRR sy e

Sprays or using suppositories. For topical . )
readlb}bw?qweétf%%edw?h Elﬁé’%é@h‘%‘étﬁaf mp%ﬁé%@i Dt aglsiugitgogage
formul ated into ointnments, salves, 15 gels, or creams
formasuitpbleshionpditay admioiatration tshieh ag, but potmgteddo) tableisncaparlesh e
used locally to treat an injury or inflammtion to
gelcaps,aaprRisapewdeslandahe IHay, thex ate addpicd fatsusthined relédse are suitable.
t herapeutic conpositions are fornmulated into

COTWESHalR AR 841 *bmPEStiBAShhaRbé RIPmuRABinSUdtralPst salt form.
capsul es, tablets, and tonics.

Pharmaceutical-acceptable salts include the acid addition salts and are formed with

.. inorganic acids such as, for example, hydrochloric or phosphoric acids, or such organic
" acids as acetic, oxalic, tartaric, mandelic, and the like. Salts formed with the free carboxyl

groups can also be derived from inorganic bases such as, for example, sodium, potassium,

ammonium, calcium, or ferric hydroxides, and such organic bases as isopropylamine,
i

trimethylamine, histidine, procaine and the like.
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The pharmaceutical conpositions may, if desired, be
presented in a pack or 20 di spenser device which may
contain one or nore unit dosage forms containing the
active ingredient. The pack nmay for exanple conprise
metal or plastic foil, such as a blister pack. The
pack or dispenser device may be acconpani ed by
instructions for admnistration. In other
e j ments, the pack or dispenser may be further
pggﬁgﬁgd in an outer carton. 25 A pharmaceutica
copposi tion, can al so, fqQrmul ated as. a. sust ai ne
ciPotopanaimmret il bor Horerimiy S Egamhaiine
and/or tinmed rel ease fornul ati ons may be made by
compepsdapfient & wadbinrpmaliorasion & symptomns 9é thecascarioa turagreand
well known to those of ordinary skill in the art,
will, sficburag vahodspentdtisg npdaeichomm flakctSrs shalt enthe barmacodynamic
3,845, 770; 3,916, 899; 3,536,809; 3,598, 123;
chardot&i8cs dthe garﬁéﬁlalg%i;ve fddteIBd itd nfdd8 ah@BoutdeH 91, 767;
- 5,120,548; 5,073,543; 30 5,639,476; 5, 354,556; and

admﬁ%sé%ﬁ?tg%ge, s%g’,db-e@glﬂ %@%@&ﬁ%ﬁh@ Alci GPRRE AP Sx BAbPE

rovi OW Or —sustal ned rel ease of one or

re .of .the active ingredients usin for a €1 .
symGHES P By Toreemont Ceafinr Jeahey el tnd R AR degired.

gel s, perneabl e nenbranes, osnotic systens, nultil ayer
coatings, mcroparticles, |iposones, nicrospheres, or
the like, or a conbination thereof to provide 5 the
desired rel ease profile in varying proportions.
Sui tabl e sustai ned rel ease fornul ati ons known to
those of ordinary skill in the art, including those
descri bed herein, may be readily selected for use
W th the pharmaceutical conpositions. Thus, single
unit dosage forns suitable for oral admnistration,
such as, but not limted to, tablets, capsules,
gel caps, caplets, powders, and the |like, that are
adapted for sustained release are suitable.
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10 The pharnmaceuti cal conpositions may be fornul ated
in a neutral or salt form Pharmaceutical -acceptabl e
salts include the acid addition salts and are forned
with inorganic acids such as, for exanple,
hydrochl ori c or phosphoric acids, or such organic
acids as acetic, oxalic, tartaric, mandelic, and the
like. Salts formed with the free carboxyl groups can

al : ] QIR L. or ' S f .
o S8y UL LT 90 R S s
hereihasan ibe daterninxd e standard pharatacentigalnprocdiassdn aell cultures or

expCE A BARe 25 oINS IO Gbe der oat Bro0i of e
populi’ﬁioﬂ? Lhehereso g@%{ic{se%éﬁ%}i&ﬁ}fé@d{ﬂre ffiﬁde"/b 6f &%@g?’lﬁgon).

sufficient tor in a I oration of synpto
The ddve ratanbawear tokierand thevepeutic effectofs thothespeutiaingex and it can be

dependi n factors.such as.the.. . .
expriRat LB e SO B et it dteats hiTh Exhibis s fhggepeutic
indicR§ hre\RefeRed. ahdheAPLutid &nﬁ’ﬁb@fﬁoﬁ@ﬁlaf Skt Rxic side effects may

adm ni stration; age, sex, health and wei ght of the

be usedctane shonld batakeretoaiesigoatdshverysygtem dhatjpargets sudhi therapgutic

NGUr I.ent atpent . frequency of treatnent and t.h
agenfitp T SERE AR UE: 1n B i O b BRI agf 1Y wiifotea
cells @hd nhaebReedifct el egfep@Osi ti ons described herein can

be determ ned by standard pharnmaceutical procedures in

celhe daip pbfiaimed &iom estiyaliurassals aad enimal studieg can pgpsed in

tormiEE Tritlddbr ok fX s fip AR ThE 0Bk i By Wifin o
rang®bf @rduiatiagicon@batddnstthat inshpdd tht ED5)0 wiih Titde stasetoki@ity OThe

bet t oxi dth ti ffects is th
dosagq]e@\ggggqyt\%@ig ﬁgg;(angﬁ géﬁ?q%?iglglrp%@g thee osggé orm e?nployed and the

route of administration utilized. For any agents used in the method described herein, the

- therapeutically effective dose can be estimated initially from cell culture assays. A dose

may be formulated in animal models to achieve a circulating plasma concentration range
that includes the 1C50 (i.e., the concentration of the test therapeutic agent which achieves
a half-maximal inhibition of symptoms or inhibition of biochemical activity) as
determined in cell culture. Such information can be used to more accurately determine
useful doses in humans. Levels in plasma may be measured, for example, by high
performance liquid chromatography.

It is understood that appropriate doses of therapeutic agents depend 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 or targets, such as
the nucleic acid or polypeptide, through which the disease causes, symptoms or effects

are mediated.
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expressed as the ratio LDSO ED5O. Therapeutic agents
whi ch exhibit large therapeutic indices are
preferred. Wile therapeutic conpositions that exhibit
toxic side effects nmay be used, care should be taken
to design a delivery systemthat targets such
therapeutic agents to the site of affected tissue in
order to mnimze potenti al danage to uni nfected 10

e B e Ao S Ik et
per lﬁmgrdne ofisdibct or safnplamwtight, nrg abmal’igﬁlcufgrdnspaghldgnmm about

500 BRI KN RoRER ChPh s R 20 FETRED i EpRt erams

per 4id nll Iotrtab&nqrmn@rélﬂisex%togranr ReabodO$ ANigPRYs pekiogram.
wi thin this rangé dependi ng upon the dosagglform

A peasopl shilled imthe artwilligppresiatethef dasanean alsorbe abmplajed o0 2 bedy
any, a ent

surtgeRbeSip o PO & MR el bR ol A2 % 871 g

metdrddses ﬂiclurde ftiDipe 68 bl nfietbErdrPandSmeysf. thé\srﬁgsmoldasays feebody
formul ated in aninal nodels to achieve a circul ating

surfage aaael cehied or sapplere. g Ahget Shmigrogram pgeepiateiaeterigrbout 15

gran‘fveli(ﬁeg F]quageﬂﬁe&? %gﬁ}t ? 1&‘&118 pe} %Iﬁll eﬁrﬁ%te Q%@Q f’”S &Fﬂpﬂ?%ﬁéét

eves Ion o
squafd metehiopabdas0 @lﬁﬂltgram lﬁﬁm;qnafe etk 1o dbyhit B @illigrams per square
determined in cell culture. Such information can be
metgised to nore accurately determine useful doses in
humans. Levels in plasma may be neasured, for exanple,
by high performance liquid chromatography. It is
understood t hat appropriate doses of therapeutic

PTB} BreRarS LoRbE ghihe RieSa inveatiof g epiyg: LT oteig e
mdu,?aﬁedd@(ﬁﬁ/@ﬁﬁorﬁf t&ﬂxﬁ St |ceﬂ"810%‘ggle SclVeiditurd, %ﬁddecﬁé}'"blology,

exanp e, depend lng upon th ntity, size, and
transgemd btol«zgy oficrohwlagyb ;ree:ombmans]ah}@l @ndh gnmgncplp gntvddch are within

e ST o SRR B BT 0 TS
exanip1§, M2bk&akr Snedy A D8boratory Manual, 2nd Ed., ed. by Sambrook, Fritsch
and Maniatis (Cold Spring Harbor Laboratory Press: 1989); DNA Cloning, Volumes I
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 Celis (R. 1. Freshney, Alan R. Liss, Inc., 1987); Immobilized
Cells And Enzymes (IRL Press, 1986); B. Perbal, A Practical Guide To Molecular
Cloning (1984); the treatise, Methods In Enzyinoiogy (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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practitioner desires the therapeutic to have upon the
therapeutic target or targets, such as the nucleic
acid or pol ypeptide, through which the di sease causes,
synptons or effects 30 are nediated. 37 | }

Exenpl ary doses include mlligramor m crogram anounts
of the small nol ecul e per kil ogram of subject or
sanpl e wei ght, e.g., about 1 mcrogram per kilogramto

Sprin%.blgéﬁ)or Ezgo%ram) Ig LAods DS L%“nz %Z%%{z a\%s qgg Yha }%r)ngWu et al. eds.),

rogrars pe Kit ogram ml

fmmz?riq'cﬁe?r&%g g@?fb%“%s%#aklﬁ cplnsEelry O RS,

wi ||l appreciate that doses can al so be cal culated on a

Acadeonis Presy Lioaden, BA87)s Hapdpnsk S frfowerimenieblmmsunodegy, Volumes I-1IV
approxi mate body surface area of 1.8 square

(D. MeWeirdad €5 J. Btdckdellpedsl, il g8 @Momipmatingghamoasalbimbrg opfCold
the small nol ecul e per body surface area of subject

Spr1 H&BPL&orfo§ PréRoubldhrile HABSIAN. P19 uare nmeter to

out 15 grans per square neter, about mlligranms

per square neter to about 1.5 granms per 10 square
nmeter, or about 50 mlligram per square neter to about
150 mlligranms per square neter. The practice of
aspects of the present invention may enpl oy, unless
ot herwi se 15 indicated, conventional techniques of
cell biology, cell culture, nolecul ar biol ogy,
transgeni c bi ol ogy, m crobiology, reconbi nant DNA, and
i mmunol ogy, which are within the skill of the art.
Such techni ques are explained fully in the literature.
See, for exanple, Ml ecular Coning A Laboratory
Manual , 2nd Ed., ed. by Sanbrook, Fritsch
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and Maniatis (Cold Spring Harbor Laboratory Press:

1989); DNA Cdoning, Volunes | 20 and Il (D. N. G over

ed., 1985); dAigonucleotide Synthesis (M J. Gait ed.,

1984); Mullis et al. U S. Patent No: 4,683, 195;

Nucl eic Acid Hybridization (B. D. Hames & S. J.

Hi ggi ns eds. 1984); Transcription And Transl ation (B.

D. Harries & S. J. H ggins eds. 1984); Culture

s (R |. Freshney, Alan R Liss, Inc.,

LX Pﬁ@ n ilized Cells And Enzynes (I RL Press,

1986); B. Perbal, A Practical Guide To Ml ecul ar 25

Cl oning (1984); the treat i se Met hods I n Enzyi noi ogy

(Academ c_Press, Gene  Transfer Vectors
EXAHBEE Manils2ah O@rtqaglatgl aﬂi ltmetaéiahtsm pinfainedAn fpxapgitesistant

1987, Cold 38 Spring Harbor Laboratory); Methods In
tumdgrvellsol ogy, Vols. 154 and 155 (Wi et al. eds.),

| mmunocherni cal Methods In Cell And Mol ecul ar Bi ol ogy
A. ( Maygdineadsthiétltinaos cetld $n whicAGadigamioe iFmesiated | thrdgin P-

1987); Handbook O Experinental | munol ogy, Vol unes
glycbprb¥in (D. M Weir and C. C Blackwel |, eds., 1986);

ﬂ%nlpulatlng t he Mouse Enbryo, (Cbld 5 Sprlng Har bor

LB e

ts. netabolites is maintained int reS|stan
descftfgbheriant e Boesil it SR Bk Rttt A ens FES WL i
resistance i s nmediated through P- glycoprotein W
othepghsarofkaanaytic sganty, indierrppueh mnst?glw iremedietsgl dypugh p-glycoprotein.
pl ati num based conmpounds described herein were useful
i nCeldedyiréssing PoglykogrbiemgNCirddir resisthhtssubliad) weee bighly resistant
resistant to
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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ot her chenot herapeutic agents, where such resistance
is nmediated through p-glycoprotein. 10 Cells
expressing P-glycoprotein (NCl-Adr resistant subline)
were highly resistant to Adrianycin in the absence of
verapam | but remai ned susceptible in the presence of
verapam |, an inhibitor of P-glycoprotein (relative
resi stance was 115-fold). Upon treatnment with JM216

angd_J 8 no, change in | at | I S

oL Vg cop i E e BN CEAREERH TGt BT ARES /85 1080
Mol BX®REhSRBY S (1 pNTR b4 &fa8eeed. 3,000t 18,0009l wetdexfdsdd® the

P-gl ycoprotei n expressi ng NCl - Adr resistant subline

test comipeiiedsfordd hours atggQus CoRPENtEIPSE 1} ﬁh@[pgﬁyncg and absence of
% - . - I
sl A3 B R e AOR LR it

cytot6Qogemismédsord usihgttheSRBasaiyeecatihgad Saelea evhl (J Natl Cancer
late the 1C50

e o SR A
o B 0080 b L g
compoehd sddidoeand thte throwghot the lticathianb peri@U(48 douss). fitiegissayovas
emGaROS, S En RS ety Lok ver mipcectlioy
were il€Batel FQUHAMLr dheedt, MERIRE wie th&Chy 4sh8d b‘i’i‘rﬁe%)with-rﬂﬁtteg and

assay was termnated wth the addition of cold TCA
100 1d offiarfailfodwdemitter B solotiorn(48)0waseariided Heeagh atells Theplater eas then

incu alt 8% i @g?lgtﬁéssﬁ&ﬁ%rﬂ ?%%%tu%%éfor%%%mé%ﬁ té)? %%%rn(el dtyre] %9 washing
with P dcefib adantierdand Akélwad Bol(¥iHredVaith addadt Trznedisdze el | .
The plate was then "incubated for 10 mnutes at room
and theshserbancs wadet ¥P2’G-enoval of unbound dye by washi ng
with 1% acetic acid. The bound dye was sol ubilized
with 10 mM Tri zma base and t he absorbance read at

- B. ODPfek@ne-resistant tumor cells in which resistance is mediated through tubulin

We observed the surprising finding that subject platinum-based compounds

- described herein were useful in inhibiting or killing tumour cells that were resistant to

other chemotherapeutic agents, where such resistance is mediated through tubulin.

Tubulin-mutated cells (1A9-PTX10) were highly resistant to paclitaxel and
taxotere - relative resistance in individual experiments ranged between 37 to 142-fold -
yet remained susceptible to treatment with JM216, JM118 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 (3 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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15 B. Taxane-resi stant tunor cells in which resistance
is nmediated through tubulin W observed the
surprising finding that subject platinumbased
conpounds described herein were useful in inhibiting
or killing tumour cells that were resistant to other
chenot her apeuti c agents, where such resistance is
nmedi at ed t hrough tubulin. 20 Tubulin-nmutated cells

cyto{o;z @Zg%eggur \gyhg ghﬁ 456 a%'é@x'&fngttg ng;ln' e{tgﬁ %} Naf €ancer

axotere - YESISta ce 1nin

st (1280) %ﬁ%ig@p@?ﬁﬂ@ AR TR at ment i th INR16, IMLLG

and JMB83 - relative resistance in individua
experiments between 0.9 to 3.9-fold. The parental
non-nutated cell line, 1A9, was used as control. 25
The tubulin nutated, paclitaxel-resistant human
ovarian carcinoma cell line | A9- PTX10 and its
parental paclitaxel-sensitive cell line 1A9 were
derived fromthe A2780 human ovari an carci noma cel
line (3 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
cal culate the 1C50 val ues shown in Table 1, as above,
and 30 41 cytotoxicty was measured using the SRB assay
according to Shekan et al. (J Nati Cancer Inst (1990)
82, 1107-112) (see Exanple 1A). 42 Table 1. Cellul ar

| C50's of Satraplatin and netabolites in Paclitaxel
resistant cells NCl-Adr resistant
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1A9 1A9- PTXI O Conpound (" +verapam | -verapam |
non-resistant”) "resistant") ("non-resistant)
("resistant") S 1C0 [PM I1C0 [PM RRI1C50 [PM 1C50
(pPM RR Paclitaxel 0.005 +/- 0.003 (2) 0,213 +1- 0.069
(2) 112.6 0.031 (1) 1.42 (1) 6 axotere 0,002 +/ -
0.000 (2) 0,212 +1- 0.104 (2) 105. 0.019 (1) 0.62 (1)
333 Satraplatin (JM216) .4 +/- 3.1 (3) 5.7 +1-1.6 (3)

Taén gn;}e@%@ S°f§?{'%p%9%i’é‘)mega%gﬁte§‘%% é‘%ﬁ%@%&ifei? 1.1
6 1%'?%42‘-_-‘ _tdnt Spratrtm 5 7
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n sistn®3 lrdsegmei n 7H( )0, 1) eg enj:
!coﬁ'aoumz i 1 shows t?he(l C50 ?/al ues a mﬂ§ﬁmﬁeﬂ‘mﬁ5‘ﬁtﬂ@t’he
EXPET T §Esh . 0CSCT ([B8qu N EXa ;G.l_;g[gm? Nurrm@wn RR
[Paghierd! or RACP +110 P03 QL P-AL3 Hif-90° B ) é’r'f’"%'rﬁ} T
Talolerec e neqmlﬂl-m@om) o2 12vels0. wseml fo6.8j0.0tedh dr ug|0.62 (1) 33
] LBII IIIIB WT alr e fregn val ues
stjandasd@evi @768 @F t es | |ZEDE0.048 dRP-Brhil A& (I
i ndi vi erinents. KRR denoninatesithe
465 +-06d3), t el | ok 1862 r @it ance [
m‘arygy anags by the re>pect|ve

han and..1.0 ot aldd

S N T L LU s e AN
Adriahwgeinselnsi ti ve cel | s. 75 (1) 0,65 (1) 118
Legend:

Table 1 shows the IC50 values as determined in the experiments described in Example 1.
Numbers in brackets indicate how often experiments were performed. In each single
experiment a minimum of three replica wells was used for each drug concentration and
cell line. Shown are mean values and standard deviations of the IC50s, as determined in
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

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

COMPARATIVE EXAMPLE 2. Efficacy of satraplatin and its metabolites is maintained in

campothecin-resistant tumor cells

In a comparative example, we observed the surprising finding that subject
platinum-based compounds described herein were useful in inhibiting or killing tumour
cells that were resistant to other chemotherapeutic agents, where such resistance is

mediated through topoisomerase 1.
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COVPARATI VE EXAMPLE 2. Efficacy of satraplatin and its
netabolites is nmaintained in canpothecin-resistant
tunor cells 15 In a conparative exanple, we observed
the surprising finding that subject platinumbased
conpounds descri bed herein were useful in inhibiting
or killing tunour cells that were resistant to other
chenot herapeuti c agents, where such resistance is

Tt S LOUA R0 KIS il i ssny g ppiotiecn-
relatf\egésiitg[ﬁe it indivddpl eiﬁwﬁﬁdmt&raié@g&tdwanrleﬁﬁwb drit7s-fold - yet

i.ndi vi dua) . experi nents, ran et we ,.280 to . .
remail}eflﬁ@sqe@rléle-to repmeniivih MATE AL i3 - f5latiyqgpiptance in
indi\%%ar e M&@@M&&m@ H\BEB fo1d "EleFat hfal 13- nR[tABE Eell fine,

i ndl vi dua 0.82-fold. The

E
experinments between 0.48 to
CEMyavasnised asxwontrolit ated cell line, 5 CEM was used as

| . The Camnt ot hecij j stant CEM C2 I
ot Eampriiieranian GHMCh Pl PR | 1| ne
lympHeastefdMeilensia L8I¢ 1ihO CORF/CRRL 1 RERA6LiOhe plasile@Teci
invitro (Kapoor et al., 1995. Chcologz Research 7;

Camg®hedin inmige (Kapoatef att 19961 OseslogpReseanch Zh8P-Ret ABOLC t es

uo s SR Efltan ol Ry o i Ry LI GRb CiM ana

CEMPCQRkeBs uaitiame €thldeit AM GMbiliey isometNMYleculieProBed) adapeédfor flow
plated in T-25 flasks in the presence or absence, of

cytomgirpothecrellagrd Matab it EdSrilwkyig thepresense poalsence of compound
ot LRGN 8800 bR 3 Y B V0. CEERGEL WD i

with @B SCaridrinAlated. i 200/l HRSsdltionT CalieARS (a3 nBHEBSTive 90

min s A CENE i P TEORCPNOSR Y OF G B orescent

units on a FACScan flow cytometer.

Table 2. Cellular IC50’s of Satraplatin and metabolites in Campothecin resistant cells

{Compound CEM ICENM/C2 lrr
(“non-resistant”)  [(“resistant”)
(C50 (M) HC50 (uM)
‘ICamptothecin |o,oos +-0.001 (2) 16.75 +/- 0.49 (2) 1500
lsa"ap i 6 +197(2) W05 H-179) .80
(JM218)
JM118 10.43 +/-0.22 (2) 0.50 +/- 042 (2) {1.18
| IYEER) 23.8+-31(2) [22+-05(2) [0.51
[Cisplatin 260 +-1.07(2) [22+-15(2) [0.85
Legend:
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Table 2. Cellular 1C50's of Satraplatin and

nmet abolites in Canpothecin resistant cells Conpound
CEM EM C2 RR ("non-resistant") ("resistant") 1C60
(pM 1C50 (gM anptothecin ),005 +/-0.001 (2) .75
+/-0.49 (2) 1500 3atraplatin 06 +1-1.97 (2) 4.05
+1-1.79 (2) 0.80 (JM16) ML18 .43 +/- 0.22 (2) 0.50
+/- 0.42 (2) 1.18 M383 23.8 +/ 3 1(2) 12.2 +/-0.6

Tabl{:)% ggwgéieégaé Qélﬁgir&b(fetquumfg 1& the ég%f&é&g de{c&ég&s 1n( I%zample 2.
Numbeiseéh Brarahets indidafech@x pRén a@ehﬁledm@dre bﬁﬁ)ﬂﬂédﬂfﬁeﬂiﬁh gingle -

Number s .i.n brackets i ndi cate how of t en_experi nents
expefigeat HYRHBLEReL thies r%%ltq% wglks gyas usedddor Faqhéiwg soneeRiratipm and

cell Ble. SHERE afeGREnCAI 2 e? Ft‘ﬁ?&?&ﬁ @\%ﬁ s o2 RRNCB04Yas determined in

concentration an own are mean’ val ues
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t he indivi r RR denom S
resispap T B AR g ek ByBicagR i SR erage and
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drug resistance and nutant topoi sonerase |.

COVPARATI VE EXAMPLE 3. Efficacy of satraplatin and its
[ ' | [ [ 0t [].s in whjch,.
con B REER R AT S R b TP e il
tumdr 088 in which resistance is mediated through ATP-binding cassette (ABC)

transporters

We observed the surprising finding that subject platinum-based compounds
described herein were useful in inhibiting or killing tumour cells that were resistant to
other chemotherapeutic agents, where such resistance is mediated through ATP-binding
cassette (ABC) transporters.

A. Resistance mediated through BCRP (ABCG2)

The mitoxantrone-resistant colon carcinoma cell line HT29/MIT was used (Perego et
20 al, Cancer Res, 61, 6034). The development of drug resistance 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 Nati 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.

45




10

15

transporters We observed the surprising finding that

subj ect plati num based conpounds
were useful in inhibiting or
were resistant to

15,

descri bed herein
killing turmour cells that
ot her chenot her apeuti c agents,

where such resistance is nedi ated t hrough ATP-bi ndi ng

cassette (ABC) transporters.

A. Resi stance nedi at ed

t hrough BCRP (ABC&) The nitoxantrone-resistant colon

g?"k%%}a@&% i

ncer

1£teé EQ&%%%%W@EW )

resi st ance |n thls cel |

used (Perego et
vel opnent of drug
line is 20 associated with the

up-regul ation of the breast carcinonma resistance

pr ot ei

n ( BCRP;

ABCR) .

The parent al

cel |

i ne,

20

HT29,

"l"ﬁé e@@gdé‘?esﬁta%@ﬁlteﬁﬁlcam?er eaPiceME MeIP wiElsed EXRSRIEr et al,

48 hours at vari ous
CancoReerfids £52)ofke develmpdent ofolrogtasisteacein this deltdide vsdsseciated

to the test conpounds

own
w1th

Exanpl e

QERFEY

sm@hder @t]al l\@aﬂcelcaasp 84, 22 Pa%E-Sok9 3041
A) HT29/M T celI's were h

for

Cdlhm%b%%ﬁﬂr@ﬁéwwd@éﬂapmvé resi stance in individual

PRSP

cHGRLE LRSS IR

ned susce

st BRinb

reat

?n(?s%&;]ﬂ Rnltug's a

Sa rapaln

at?‘fous

AR tﬁﬁﬁ@%ﬁ%@%@ﬁﬁé&&wﬁz Ciﬁ?ﬁgl %‘%ﬁ&
] ). TBEFarental

ighly resistant to

and

conodMrdtioBs in dixﬁblaﬁolddl%ulalt@ﬁlb Camesuesshowdiin Teblal3, as above, and

experinments between_ 1.2 and 2.0-fol d.
cytofoEeftaaMeRTERIGI INRbE

45 B. Resi stance

SREEE) a@ﬁféhr&t@%kwt,ag 47 Natl Gancer

Inst @{9@2}5?2, qgﬁ’? §1 %)‘ir@éé%%dnﬂg G %Eig\é?ypﬁw@%g How g&%{l? Seint to

etopovidiig- fe%nvs Ta@istance in thineesindigidual expenmn‘amdlemmmedm b&>20-

fold%lgf%tr 1nf U| at | %16

of the nulti

mtqent with

s%ltrgp (E;jttrnllJ gmsrp? S’E{nsas %r}%/fl 18 -

relative resistance in individual experiments between 1.0 and 1.8-fold.

Table 3. Cellular IC50°s of Satraplatin and metabolites in mitoxantrone and etoposide

resistant cells
lir-2e HT-29/MIT -
[Compound . ) o l\fCF?NF“
("non-resistant’) |{"resistant’) (“non-resistant”) [("resistant")
lics0 [uv] IC50 [uM) RR IC50 [uM] lcsouM) |RR
[Mitoxantrone 1.3+-06(3) [198 +~15(3) [175+/67
[Etoposide 72+/-25(3) [|>100(3) P20
4.8 +-
[Satraplatin |9 +/-2.8(3) [10.2+/-2.2 (8) 1.6 +/-0.3 [3.0 +/- 1.2 (8) 1403) 1.8 +/-0.2
1.3 +-
M 118 4.5+/-2.34) [6.0+-334) [H.3+-01 [1.2+/-03(3) 0.3 3) 1.1 +-0.1
31.2 +- 7.1
IClsplatin 28.7 +/- 3.6 (3) 3) 1.1 +/-0.1

46




10

15

20

25

Schnei der et al, Cancer Res, 54, 152; Perez-Soler et
at, Int J Cancer, 71,35). The parental cell Iine,
MCF-7, was used as a control. 2,000 cells/well were
exposed to the test conmpounds for 48 hours at various
10 concentrations in order to calculate the IC50

val ues shown in Table 3, as above, and cytotoxicty
was neasured using the SRB assay accordi ng to Shekan
et al. (J Natl Cancer Inst (1990) 82, 1107-112) (see
Exanple 1A). MCF-7/VP cells were highly resistant to

TableB ghews the 1€50 ehlatd asalefeemiriddn i éxpetitnemte deseaibyd thultample 3.
experiments was determ ned to be >20- fold -_yet

Numpgrran heagkett ikligets veotien exnesimeitevere prriermed s caeh pingle
cxpeBpL Ayl Mee ik B8RS R 58! 08 B pd

cell Ithe. Brdwnh@rmdmSales ahd Satdad Hetiatiomsrod theeC50s) astdetermined in
the S S R OO Es e B, S RIRIHRY fove
of refistaf& ShfdMedto thdiAichted Hﬁig@%%% ¢ fespRBlStaRtanke medtthnisms.
[PM 1C50 [pm RR C50 [pM™ IC50 [p RR M t oxant rone
1.3 +1-0.6 (3) 198 +/-15 (3) 176+/-67 Etoposide 1.2
+/- 2.5 (3) 100 (3) >20 .8 +1- Satraplatin 6.9+/-18
(3) 10.2 +/-2.2(3) 1.6+/-0.3 .0 +1-1.2 (3) 1.4 (3)

coMBARATIVE EXAlPBE #1EfhdBoflsabapladn dadHts ndtaboBted (shhaintained in
1.3+/-0.1 1.2+1-0.3(3) 0.3(3) 1.1+41-0.1 1 31.2+/-7.
cisplatin-resistant tumor cells

In a comparative example, we observed the surprising finding that subject
platinum-based compounds described herein were useful in inhibiting or killing tumour
cells that were resistant to other platinum compounds, such as cisplatin.

The A129 cp80 cell line (received from Tito Fojo, NIH; Biochem Pharmacol 52,
1855), derived from the ovarian carcinoma A2780, was highly resistant to cisplatin -
relative resistance in individual experiments ranged between 80 to 106-fold - yet
remained susceptible to treatment with JM216, JM 118 and JM383 - relative resistance in
individual experiments between 0.19 to 2.59-fold (Table 1). The parental non-mutated
cell line A 129 was used as control.

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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C WW/-WZhl%ﬂ%Q@dﬁ)st%t to c]splatin -

pysy _j,(F)n 1|-,3q,1,_v1| H’)U(Ej FXpertment s ranged

remdi ned suskeptible to
treatment with JM216, JM 118 and JMB83 - relative
resistance in individual experinments between 0.19 to
2.59-fold (Table 1). The parental non-nutated 20 cell
Leggndhe A 129 was used as control . 1, 000- 5, 000 cel |l s/ well
Tabl¥ B BRSRS 0 Al Gs B@t%ﬁmﬁ@d"ﬁloﬂig g}%pécrﬁ’ﬁ cilégeﬁﬁe%l 1ﬁtExam81e 4,
various concentrations 1n order to ca ate the
Numbatsiedbraketanndicatd hioy efted exﬁéyﬂm!nﬁ»«vett:)penﬁasned In each single

experiment a minimum of three replica wells was used for each drug concentration and

cell line. Shown are mean values and standard deviations of the IC50s, as determined in
the individual experiments. RE. denominates the relative resistance, i.e. the relative level
of resistance conferred to the indicated drugs by the mechanism that confers cisplatin

resistance.
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al . as described above in Exanple [|A 25 47 Table 4.
Cellular 1C50"'s of Satraplatin and netabolites in
Csplatin resistant cells Conmpound Cell |ine 4129 129
cp80 RR ("non-resistant”) "resistant") 1C50 (pM 1C50
(pM Cisplatin 0.13 +1- 0.06 (2) 11.6 +/- 3.0 (2) 89
Satraplatin (JM216) 0.17+1-0.01 (2) 1.13+1-0.18(2) 6.8
RefeMndd8 0.17 +/- 0.06 (2) 3.43 +/- 0.33 (2) 2.6 M383
1.29 +/- 0.11 (2) 1.78 +/- 1.15 (2) 1.4 Legend: Table
4 shows the 1 C50 values as determned in the

ri desgcribed. jn Exanpl.e 4. 5 Nunbers in
R.D. g anl & B e D it Spor e e £otigiegiover?, European
Jourg bf ChA®RE. 39t D456 (FoByl e  experinent a m ni num of
three replica wells was used for each drug

P. Gigomakakou eitdloh Bial Chewml. 72:i17¢18-3RDWP94).e nean val ues
and ndardsdeviati pn f, ke, | £5 m ned in
P. GRRSAKANERICRRR IR R, 86 080 472 804 200 GLGA ]
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4. The use according to claim1l or 2, wherein the

resi stance or refractoriness of said 15 cancer or
tunor is nmediated through nultidrug resistance. 5. The
use according to claim4, wherein said nultidrug
resistance is nediated through overexpression of an
ABC transporter. 20 6. The use according to any one of
claims 1-5, wherein said taxane is paclitaxel. 7. The
us ¥sactocanprynd of dhestonreof clainms 1-5, wherein said
taxane is docetaxel. 8. The use according to any one
of clains 1-7, wherein said tunor conprises a solid

25 tunor. 51 9. The usenof claim8, wherein said solid
tunor is selected from jjbreast cancer, cervica

cancer, col orectal peritoneal cancer, ovarian
cancer, bronchlaH Npgﬁcqc' smal | cell lung cancer,
non-smal | cel | | uf gastric, prostate, and
head and neck c. zer , o etastases thereof. 5 10. The

use of claim9, aid solid tunor is prostate
cancer. 11. The ofcplain19, wherein said solid
tunor i s breast Cape 10 12. The use of claim9,
wherein said solid tunor is ovarian cancer. 13. The

use of claim9, wherein said solid tunor is non-smal |

ce e T

ol gAr rtrﬂé Qgp}ﬁ%véjeéfea %ﬁaﬁna%fqﬁﬁérfr%rgmggﬁﬁ&g fcﬂghé Qea‘%ggntm cgﬁcer
he bhfualop gésistdnt btirafifactotypto altaganese accordlng to any one

of clains 1-14, wherein said treatnent includes the
further adm nistration of an effective amunt of

anghhgle é&t!@xfd{?g% l(':izililcr‘lail, wherein said treatment results in killing or
inhibition of the growth of tumor cells.

The use according to claim 1 or 2, wherein the resistance or refractoriness of said

cancer or tumor is mediated through tubulin.

The use according to claim 1 or 2, wherein the resistance or refractoriness of said

cancer or tumor is mediated through multidrug resistance.

The use according to claim 4, wherein said multidrug resistance is mediated

through overexpression of an ABC transporter.

The use according to any one of claims 1-5, wherein said taxane is paclitaxel.

The use according to any one of claims 1-5, wherein said taxane is docetaxel.

The use according to any one of claims 1-7, wherein said tumor comprises a solid

tumor.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

ingredient. 20 16. The use of claim 15, wherein said
ot her pharnmaceutical ingredient is an anti- enetic or
anti-diarrheal therapeutic conposition 17. The use of
cl ai m 15, wherein said other pharmaceutical ingredient
IS an agent that 25 overcones a specific drug

resi stance nechanism 18. The use of claim 15, wherein
said other pharmaceutical ingredient is another anti-
c dHoeusetoi elaap dutvhereagwrit solidQuindr is selected from: breast cancer,

cervical cancer, colorectal cancer, peritoneal cancer, ovarian cancer, bronchial
cancer, small cell lung cancer, non-small cell lung cancer, gastric, prostate, and
head and neck cancer, or metastases thereof.

The use of claim 9, wherein said solid tumor is prostate cancer.

The use of claim 9, wherein said solid tumor is breast cancer.

The use of claim 9, wherein said solid tumor is ovarian cancer.

The use of claim 9, wherein said solid tumor is non-small cell lung cancer,

The use according to any one of claims 1-7, wherein said tumor comprises a

hematological tumor.

The use according to any one of claims 1-14, wherein said treatment includes the
further administration of an effective amount of another pharmaceutical

" ingredient.

The use of claim 15, wherein said other pharmaceutical ingredient is an anti-

emetic or anti-diarrheal therapeutic composition

The use of claim 15, wherein said other pharmaceutical ingredient is an agent that

overcomes a specific drug resistance mechanism.

The use of claim 15, wherein said other pharmaceutical ingredient is another anti-

cancer therapeutic agent.
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