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i nvention concerns a nethod for treating cel
proliferative disorders utilizing 5 an erbB receptor
tyrosi ne kinase inhibitor inleonjunction with

E:I_ggventl onal antl neogl aSItplé\%,S 9%%25?%%?@?@%@%@

pr ot ocol pr0VIdegPHﬁﬁEQ@@ v BeRhetEef fi cacy than
enpl oyi ng the single agents al one. BACKGROUND OF THE

I NVENTI ON Pat hol ogi cal conditions resulting in

i nappropriate proliferation of cells are a 10 conmon

cause of human dis@ﬂﬁﬁD(?ﬁﬁﬁﬂ?H@@Eﬂﬁﬁ Rn di sease

differs frommalignan | sease (cancer) primarily by

the inability to spread fromone part of the body to

anot he
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urofibro riasis skin
di sease, results fromthe i nappropriate overgrowth of
ot herwi se normal cells. Cancers are one of the

| eadi ng causes %f(ﬁg R I ETERNS BN TRIPt her apy has
a

advanced dramati C y in recent years. Many tunobrs can

be effectively treated utilizing conpounds that are
either naturally occurri products or synthetic
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types of cancer and other hyper%r olifer at ive cell ul
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Curre I'nuse of t rs sinply do not

r G(Szﬁﬂ&d ateoonﬁ dnnkaledding thsdsofodeathD Wﬁﬂdbzﬁﬂ;&ﬂ&ﬁmotherapy has

PCT/ 1 B2003/ 003388, -2 chenot her aga/, or respand for a d utilizi

¢ asvangicd OrapRtca b BB S s MARY QeSS b5 Hdeqely reited utilizing
compounds that are either naturally occurring products or synthetic agents. In addition,
other cancer therapies, such as ionizing radiation are used effectively in the treatment of
certain cancers. Cancer therapy often entails use of a combination of agents, generally as
a means of providing greater therapeutic effects and reducing the toxic effects that are

often encountered with the individual agents when used alone.

Chemotherapy is also a mainstay of cancer treatment and is routinely used with
success against many types of cancer and other hyperproliferative cellular disorders.
Nevertheless, certain types of cancer are not amenable to chemotherapy protocols that are

currently in use. Some types of tumors simply do not respond to standard methods of
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recurrence of the cancer. New nethods that enhance
current chenot herapy protocols are highly desirable.

wO/RW/084386 neopl asti c agents have been used PCT/IB2003/003388

therapeutically to treat cancers. 5 Anpong the nost
wi dely used are gentitabine, paclitaxel, docetaxel,
car boplatin, cisplatin, topei—ecan CPT- 11, etoposide,

C‘ypgru cin, and c gem .abi ng of . t hese aegeg.ts.

o PR EoeRE e R e Rl an o
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effects are common. In addition to the chem cal agents

ndiigldly dggigable. radi ati on therapy has been enpl oyed
successfully to halt disease progression or 10 cause
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fcgamg@}ﬂog@eogoéssmgenm t abi ne hydrochl oride as a single

agent is indicated as first-line treatnent for

patients wth | ocally advanced (nonresectable St age
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adenocar cj.no t he ncr eas ung cell carci noma
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P& G4V L $9.

R i 2 T 4o - DDA ARl 131 2Bk 22-diflororibose.
arﬁ}emettthms disclagahind/. Snsttentm‘unaﬂzﬂrgm 808,614 and 164826, which are

radi ation c .conbi nati o s have, . however
P BPOR NGaR bY STHRb et o BEgAcAlE of Watoﬁé{‘@th\?%?e formulate, and
produsincibifd o tﬂeﬂﬁﬁﬁuﬁ&ipﬂbietnebﬁlaﬁﬁs aﬂﬁé Brfh ulation of

agent” that pronotes the assenb mcrotu es rom
t udEmditabige hydockhlodds asbsihgle agelml&:indicat@dlae ﬁrst—Zﬁe lm;eatment for patients

prey 0 r| za Th' s ab| resul. t in
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i nterphase and mtotic cell uI ar functions.

adaipations Pi@abluﬁb’mwdlvﬂﬁui-ﬂ@l@ﬁmﬂwéﬂ alsoris awmg}y used in combination
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carci noma and breast cancer, 30 although it is useful

in treating other cancers as_wel]. Paclitaxel is
di sl osRashinelis & natipslperduchaHERs iphipiteedt @ antimicrotubule agent that

e SR A R s mcnie

by preventing depolymerization. This stability results in the inhibition of the normal

dynamic reorganization of the microtubule network that is essential for vital interphase
and mitotic cellular functions. In addition, paclitaxel induces abnormal arrays or bundles
of microtubules throughout the cell cycle and multiple asters of microtubules during
mitosis. Paclitaxel is indicated primarily for ovarian carcinoma and breast cancer,
although it is useful in treating other cancers as well. Paclitaxel is disclosed in U.S.

Patent Numbers 5,496,804, 5,641,803, 5,670,537 and 6,510,398, which are incorporated
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herein by reference for their teaching of how to
synt hesi ze, formul ate, and use paclitaxel for

WO e@ani43ge suscepti bl e neopl asnms. Use of pacl it BREIB2063/003388

general |y acconpani ed by wundesirable side effects,
i ncludi ng hypersensitivity reactions, hypotension,
bradycardia hypertensi on, rhusea and voniting and

IaU‘Jgfqné ?ge g‘]!g}:le {96 ai(ﬁ{irl) tg{t] qgs(%g{o%)églg hlgaaes g%é)nu ate, ana usg paclitaxel
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the taxoid IS an tim crotubul e’ agent
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n dinmers angd stabilizes mcrotu

oriBvelsiy Bube SR Rb B TR ERs Bttt s
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of the mcrotubule network that s 10 essential for

vital interphase and mtotic cellular functions. In

addi t i dagcethaekis a%eﬂ%ymhmegonmbnmd helbnging toythe ¢axoid family. It is an

ety EEe G B obt 1R ey pFRiER:PyEY ot GBlin dimers

Dog@tseabelizel ﬁmtraﬁﬂbaeb eﬂ pRiveRif{d depofydierh@as t TIGABEBityAR8ults in the
cell lung cancer, although it is useful in treating

otinbibitiearnd éheanmab\éynarmmaaﬂenom of thaimietopgade networkghat is
g ,ae*i%%?%%W%ﬂﬁ%%fp%&%@o%@%}%@Pfa%g éﬁdlCEl%l? 8[n %gﬁm%ﬂ docetaxel induces

r edbaband erh gy ort Bi@idles e atdtombules tHiovgHoat r@blm €§d1Z énd multiple asters
for mul ate, . and, use docetaxel for treating susceptible

pRisEYRbulegRIrige TafEnsist diesptarel iy avigatnd primasdy Serfupaskepncer and
byceﬂqg@iéarn@g Qltk?du fi 18@ fu?éi“ﬁlsin tre Cé{’(sjthagcancer \gelcl: o 8cetaxel is

hypersensitivity reacti ons, ensi on
hydqisriosed sa DIS. Bamnsyamaﬂ 4\/81#!,470[1@,43&0@12 Iﬂ’ﬁ%gﬁ&%hdﬂ?tlé 512, which

reacti ons. cet trihydrate is .co rciall
VAT (epTRoTated herqiay rre{e.rﬁjn% feféﬁ?lr tcaghing LR fosynihsgize, formulate,

ProfUsE docdidiel for HRAERAPLALD Bbﬁ%oﬁl'a&?%atﬂs@opﬁcﬁew& is generally

generi c nanes assigned to di amm
c yatbmhpﬂmcxbbyju@sbably bide eff&sty, il@dipg hygeBfRenditiity reactions,

@Q@%?’l‘?& ag}ﬁafcﬁ Zl?ggl%g}zgﬁglrfqﬁlg l atd[a\&g(ﬂlgé):alg& Injection site reactions.
prﬁgtfk'iﬁtel %Zdlfaﬂarls 'c}fmh{élrﬁé’ly %labl@% ’@ it?ﬂﬁ@?(?mehﬁs Phamaceutical

di scl osed 1| S. patent
i nerodpats,db@d herei n by 25 reference for its teaching
of how to synthesize, fornulate, and use carboplatin

for tre su tible oplasns. Simla

ci spl atrope BT SR fie G St RirusR et $ iarmaine [1.1-
V\‘"&yéibb@faﬁeJdﬂﬁﬁfo& Ta8d(29- dwr eiSP-0y) piatifiR AaE chkhiathiBiithloroplatinum
t eachi ng o synthesize, Tornulate, and use

ci @bl mpentlf/fdy Ecrtb arg musxa&mamlaélwmmsmns for IV anectlon

CoEBBRU R L ar A AT M i

Cafebpi o tforitsBsbhdi} @}ﬁ)pd Rlsiymthadige, Beathlite, z’tnthsé éa&B@p‘Iﬁ[ﬁ for treating
of cancers of the testis, ovary, endonetrium cerv

bl seerpiiblensaplaginy pisrlarlyoeisplatins disskosedh G@W@tpatelnm& 2,318,020,

Pﬁ?@f%dﬁ;ﬁ@@%?@q{%%ﬁ BY ftiBce R %e}{@ea?cﬂ%/ A8 synthesize,

formulate, and use cisplatin for treating susceptible neoplasms. Carboplatin and cisplatin
alkylate DNA and thus interfere with DNA replication and transcription. -Carboplatin and
cisplatin are used in the treatment of cancers of the testis, ovary, endometrium, cervix,

bladder, head and neck, gasterointestinal tract, lung, soft tissue and bone sarcomas, and
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-4 non- Hodgki ns | ynphoma. Use of platinum conpounds is
general |y acconpani ed by several side effects

WO pdi3sg myel osuppressi on, nausea and vom ti PCT/1B26684103388

tubul ar abnormalities, ototoxicity, and
hypersensitivity reactions. Topotecan and CPT-11 are
the generic names assigned ted4Hycanptin(r) and 5

Canptqsar(r).. These unds are derivatives_of
d}%ﬁ?%%ﬂ?ﬂ@ne h L% BEplatimye corgpounds pote@erily accompanied by

hyéébéiﬁm Q4 Lif&td Bcludi 1

(S [1( - it hlyf gmnrg]; (;n}r,?e OSI'liIEF]]eSSlOH nﬁuﬁea an% v%mﬁungr %3)r(1§1/1_tgbular

1mbnpgm@mg 3totdxicBy 7a]nd|hygc11_s¢mtrvuty[r¢ac2wnb _
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di @@ﬂpt@%@d IThe3CEns MH@aﬁi]deﬁHttﬁ/)ﬁ af\éamptothecin. The chgnncal name for

[3',4:6, |ndoI|2|n‘E éielumollne 10 3, 14(4H 1
dut@p@ewdwdtq@hmdges( MG @e@ammm)mthﬂ]—%@ﬁnyﬂ -4i9+dihydroxy- 1H-

o RSP (alifha L Bhgindt ¢ (LA 7 dr® mononydrochiorice

I nmbrdhemaiae damé &rre@mr-tny iy @bpagneketh@rd-hy&ok oqiy- P@eﬁf
how to synthesize, fornul ate, and use_ topotecan
t r@a@nlprgids%@eaéb?%w]ﬂéeayragw A, ﬁlm@luzylo[@mq_umohr@-
di 4 .
e SR GioheryaRRb ke B d ltnmeH AU gt g peparaions for
hdW ingectiymt Temitamn 1slﬂ'ns<floxeﬂuh AL®, patemd 504,768 Twiith fsdﬁcorporated
treat.i suscepti bl e neopl asns. Topot ecan and CPT-1
| reERin Y P RRCOIOA TS &p6Res oEha 2o pynithesie ko lafe, agd P@ tgpotecan for
st LRl

DS Ao BRI, BHRY. CRIaH RURP BEOR, RReny 4 604463
c ewhich isrnigcorpamtedrherainl by vedetiende, for o4 taciihabf hamtb synthesize,

es eal can of. canpt eci n._anal ggs i s
qaBR AR, e BB L Pt otp e SGir Ll eoBleF Ber Lopotecan and CPT-11
I rlﬁ{evd‘ét wahrmem@p&wn@&&eanesﬂaﬂgﬁps@glg stréfded Oa[Hdtdltﬂﬁatel double
and hypersensitivity reactions. Etoposide or VP-1 g

t heérag b@(snnﬂP&Af pp@map@ddﬁllmlbar@mw th@trczttmnnmﬂ cell lung
name for e OSI 4 de | ot ox

o- e b B v Presh v BT 88 SRR k68 A Rein anslogs i
Et @pesild acdosnpaam@b%rhwsmeaéfﬂac{samladﬁg nBRRSUPHSssiA nausea and
oral adm nistration or as a solution for IV injection.

Et speEngiand Hyperssisiyily reastionss, patent 25 3, 524, 844,

which is incorporated herein by reference for its

t eachi 0 I .
et oposi 4D i B L6 B EESCAEima ol B cBlpBuo@ioltih. The chemical

Et Iﬂmﬂbd etoposideeis d& amethylepipdiophgctos e [46-0-(R)-ethylidene-(beta)-D-
nd ultimately double

uIt|n ingl e randed
s tignmuE B%l@%] f gH’PS g%?lér@‘f?%ahb%@socapwl@mr oral
t r%ﬁﬁ@ﬁ‘iﬁdﬁfoﬁgﬁlslﬂuﬁﬁﬁi f&ﬁ'v' 1anth5‘&1 %P@s‘?&esl’s dgs%fdgéd:ﬁ U.S. patent

cancers and |ynphomas. Use of etoposfde 1's genera
ack b, wilichGs mcogmvatedhersindy refefance oriitsdtactingpf how to

|
I SREHRE SRR, andS EBneRde. R Tkiibiiosnuiblsncaplngps Btoposide

interacts with DNA topoisomerase II resulting in single stranded, and ultimately double

stranded breaks in DNA. Etoposide is used in the treatment of small and cell lung
cancers, germ cell cancers and lymphomas. Use of etoposide is generally accompanied
by several side effects including myelosuppression, nausea and vomiting,

hypersensitivity reactions, and mucocutaneous effects.
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WD 2004/ 014386 PCT/1B2003/003388 -5 Doxorubicin is
the generic nane for Adrianycin(r). The chem cal nane

WO e004/00B386r ubi cin i s 5,12- Napht hacenedi one, PCT/IB2003/003388

10-[ (3-am no-2, 3, 6-tri deoxy- (al pha)-L- |yxo-

hexopyr anosyl ) oxy] -7, 8, 9,10-tetrahydro-6,

8, 11-tri hydroxy-8-(hydroxyl agetyl)-1- nethoxy-,

hydrochl oride (8S- cis). Doxorubicin is c%nms ci al

avai | afbdeorghicip s the pecsicmags foddgrmysiaPn Lihe chemie for
| . . | F .

P e HbjchP S Nantcs ol 6 (o FminB ! RERARS lpha) L- o
s ek bmsameyl)dxylM8, %1 @-teteahgdios® 8 d dxohydroxy-B-thydroxylacetyl)-1-

treating susceptijbl e, neqplasns. . Doxorubicin binds,to

PGB R SR BIOstIE Bty Lo 1Y doT e RHE 4 Al or IV
OfinieOtforP I 188XKutRElh Y @SH64edRR UG GlaRin® 3 400,028 ReniEMNA incorporated
doubl e helix, resulting in abnormal cell ul ar

r dyetdin hy rederend@oiooitsisadiing pEhawg ealsyinthesize, forrealeteeand w doxorubicin

C o BietinE A ePLe hepats nesprticiR BtE B it 8TE brélbfnabry by
| YopehREBRcradlgtideotBEDRRAr AARFadyeNBE fudéusalit] GBTIA dosBle helix,
of doxorubicin is generally acconpanied by severa

sitgeltég ia@brorid Feloilagephication ubprerybictrs uprsis dbe weriment of breast,

B B, TURER N R 0 B G5 s g scomas

c hefibEGhadwdaefkemidsd aebqueird atdhildhosd. Use of doxorubicin is generally
5'-deoxy15-fluoro-N—[(Eentonxy) car bonyl ] -cyti di ne.

CaseuPpaptdly seyerabHiseifeatainrldinganydpiuaDisssionh preted apg yomiting,
or 1Ol St L.at i, of citabine is disclosed in
u. .C"gg@éﬁug’@?géggﬁascge KR4 5,472 949, which are

i ncorporated herein by reference for their teaching
of how CGapesiyabireds ilegzenénir mnhafoe Xednd ®u shechpmiiat adohafor

for treating.,susceptjble opl asne. This drug. is .
e PRSP 3BT SrEBE- Mol B P areer ) <pbdiagy Copgeitabine i
2Q i@ ciaBPhihiRBTMR katAs fdr &R ad S RhibBatiR! @RRlcit@indisididclosed in
to 5-fluoro-2'-deoxyuridine nonophosphate (FdUWMP) and

5-W.Supatonts #266.891 riphdshA4d, eviicUmP)ncoTmested hesetbiyy iefesence for -
l(; Ej%gte%ﬁllglng hgﬂéj\%kloa{%éthgé?g, %ﬁlﬁ%t%pgnd%%%ggécﬁ%he Fc;rrtf’etaﬁng
Ny phaBlhkbSRGh S I THONRIEGE edhRiticAlly¥bnyertdd s BLAydradracil (5-FU) in

synthase (TS) to forma_ coval entl bound ternary

c ovipe-eRoth Hermaltsingd dymer ¢elf rrrmtqb@hzméﬁbmrﬁaﬂu@ﬁ%fleoxyundme
thym dyl ate f ' i \Vae: ' :
DAL MR 8 SR BASpBEL A 6 Aot

Whiagke celllSnjRspbntwadiffesnt tleehamysmdBasts FOUMPNAI thofdldiatofactor,
a deficiency of this conmpound can_jnhibit

) . cel |
di Np-dPsethydenetsiahydrafalatarbing tobymidylate srnthass £ pde ferna covalently
m [ : ] i "
" A RGOS S BTl Hghn o rom
mededRphn dylae. Mhyymidyate inthe nbeasearywiptdouiRbtrofrh praskisd tighasptiate, which
protein synthesis. Ca i.tabine is _used ip the 30 .
t rig &fﬁ%‘iﬁ‘ﬁlf%rftﬂ_ﬁ PRSP0, B e aa%flééﬁl?&}é pEthi gogiRgpnd can inhibit
CaRei}i&Bh "Eecbid, 38P8AA AR OAMRARY B85 can mistakenly incorporate FUTP
in place of uridine triphosphate (UTP) during the synthesis of RNA. This metabolic error
can interfere with RNA processing and protein synthesis. Capecitabine is used in the
treatment of breast and colorectal cancers. Use of capecitabine is generally accompanied

by several side effects including diarrhea, nausea, vomiting, myelosuppression,

stomatitis, and hand-and-foot syndrome.
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by several side effects including diarrhea, nausea,
vom ting, nyel osuppression, stomatitis, and

whanwdAdasde f oot syndronme. WO 2004/ 014386 PCT/IB2003/003388

PCT/ 1 B2003/ 003388 -6 Radiation therapy is, in many
cases, the therapy of choice for the treatnent of
cancers, including esophageaLG- manmary, head and neck
brain, prostate and certain kem as.

vel |k HoRAReTRNCIS i P83y qaﬁefsn POy P&Q&?fcthe gP?tglent of
C ncdr€ $Mithd Jh§?§ ﬁa%e%f’ WASRSS, DadGREReEL, %i’e@ﬁ‘ {tRE and certain
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nore efficient methods neopl astic cells
perslifstase asangsalt chtﬂposm: o widiationahes ¢dnepletelydefentig thsf purpose of

TR IR IR TS TR -

SE)pdifs, S Q Iﬁeftﬁ(ﬁﬁtb%hﬂﬁﬁat@fﬁe%c@@&@@ loB E&EhIM prbliferation in response to
radi ati on therapy, inclu |3&vf| brosis, mnucocitis,

| gadiopenibgraps vanidleekightyhenefésidl opment of radi ation
t herapy nethods which utilize fewer exposures to

radi at Ilgréddltﬁr()fl{ s%%aré sfji%%?)‘t%ﬁtg Gle SRR cRted Rt r%ﬁﬁlqna[ﬂ&]apy,

yet whi'ch's ieve e sanme or en ance
annthdiegpibasdd, eucacitis, leukppenio ahdindigedi ”lji’(d development of radiation

advant ageous 15 Th? mll)l ecul ar mechgardléa by whi ch
t heRpY iefhods Whigkjytilige feviss sypQauTes to Fdationy ?rr%awa{ gaseq per exposure,
pra Hoftlf A4 gel‘%t’ﬁla{ stﬂi(&‘?@é% fhd %]Iﬂeod}' chhiied ?eqﬂeﬁtdfaﬁu-%@plasuc

not fu nder stood. Sever reports have
deermmy,r\mlﬂdjbe hizhlyrasltnatbgamns.act i vates nultiple
signaling pathways wthin cells in vitro which can

| ead ta.either .increase |1 _death or Jincr d .

or ol 1 { PSR PP HREHARRE G o HET bl o e RG] sorvive or are
C Odighinf1hted o [tn{)}{féfzﬂ@ hfter@kp@dure €0li888ing rd@atheH 46 @ot BB understood.
75-79; Rosette and Karin (1996) SC| ence 274,

11%evemd mports:hwmcknmnsmted that pdiryiowastivatesmaultipl Fignaling pathways

1270-1275 et 1 96)

<UD e in AR Gfoen Rog b S ndBilska St adilonBoiased,

et r@hfere(tibﬂ%berﬁ@ﬂg&ﬁﬁﬁ tRa?&bseJaa%um&a tondiasisd [Vc&helﬁét al. (1996)
(1996) Nat ure 382, 813-816]. It has been shown t

r aptatas 380, ﬁéd?%R@@Pt@capﬂWdﬂa%@fSC@@P@?@ 1194-1197; Chmura et al.

('{1 D % 1 RELST. 276 22‘7 5 Sanfehd'dl, S@??} é&Fg@%‘é@rlbbngnakls and

paAhmu((%ﬁmBiOemss L& f575ad; Kcaétral t(he93) Stenad 270 1336-1331; Kasid
the c- Jun NH. sub. 2 -term ki na JNK) path

sl il b D Bieees it oy gy rpishied activation
b &hli et
df%tﬁ]iléo éﬁhﬁl@ﬁ'{h@ﬁnﬁ tg@%?t??%égérg%dt%e sg@s%ﬁllﬂe)n gh c 1vates the Stress
aI ActivBaatt BrowiretS Ad) kinaky pathwap (sencttifes ueferreddioan elte labra)ure as the c-
Jun NH.sub.2 -terminal kinase (JNK) pathway). This pathway has been proposed to play
a major role in the initiation of apoptosis (cell death) by radiation (Verheij et al.; Rosette

et al.; Chmura et al.; Santana et al.; Kyriakis and Avruch; Xia et al.).

With respect to the cellular response to ionizing radiation, another cellular target
has been proposed to be involved. The epidermal growth factor (EGF) receptor has been

shown to be activated in a dose dependent fashion in response to radiation [Schmidt-
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Wth respect to the cellular response to ionizing
radi ati on, another cellular target 30 has been

w@e@possss t o be i nvol ved. The epi dermal growt hP¢EDE2063/003388

(EGF) receptor has been shown to be activated in a
dose dependent fashion in response to radiation
Schm dt WD 2004/ 014386 PCT/ FB2003/003388 -7 U lrich

[

et.@al o (1 di.at.i on Resea , > 81-85- .

s & ool Ran bt Re 555 st cfpemepih Ui et a. 1997)
118dcokdi/15, 18omngotihe newer chenot herapeutic agents

bei ng devel oped are target specific chem cal

entitie ' a5 j i '
Punor | Emgst BEGeREFCRAbIGbRe SR obar Mhieibges bl
ofspegjfinthkenaicel dntities. d¥ined BEE hanbéentnssahitdal with bertdsGEamor

t L. ' . Ki . Th G- { t [ )
e ana U R TUFITES | et B Le BFelAloped BFisk
1,inkibliBdo EGFRERptod Bt ofhdBhasdyDThe FOIF 1bBER6: t§FRBe kinase

tyrosine kinase inhibitors are reversible inhibitors.
THewpiliipmdudes therrsbB reaseior dinasescerbB b erldb B 2B, ahderbB4. Most

addi tion t of .these.tyrosine. kinase i.nhibitors ar

Tt R R S R BB e Ge iR uh Pt aPe B0 Fo e
I ae&ptdrant iredsicasedK it asdditibRMoksyof thédeWRvsihe kidasdahPbrs are
nunbers 6, 344, 455 and 6, 344, 459 describe irreversible

i rfiRpgfie Hpronby one ofhe kinases & theyerds raseptet tyassine ldnass family.

Cyrag e o Pael eeR ¥ asdafang CAMEIPRAE B RE e

t yinhidbito® of kibBageeptoitytsinerkinaes erbB1, erbB2, erbB3, and erbB4, i.e.,
Nflé}_g( 3-chl oro- 4-f| uar o- phenyl am no) - 7- ( 3- nor phol i n- 4-
y IPAN epRsasmfpL ytRsHeAdnash imulifqrs.adhs pighacigd PAN efbsB fyregne
k Al - t i i iNn: / .

B b R R SR Tl R

t qaapuxyg-qoimatmdin-¢-9l]reakygamide. It is also known as CI-1033. It is

B SR o TR
f Qe 4Bkt & Holy thRbdke @@f@@ﬁcﬁlefdﬁ-ﬂuo%e?glﬁ{gi@gﬁ%-Jn’orﬁh%n-

treating cancers and other cell p
di‘splrpropexy) 20irBuNARY! |erkriitkE deNwENTo foinThitesit imy dngaige forms,

relgtes to a. ergi stic comgi nati of..ant i neopl astic
LaRee® b SRR bire SRt oBB: el PRSI CERBIEE ng
adm nistering to a patient an erb B inhibitor in a
therapeutic reginmen with at | east one other
chenot her apeuti c Lt h | ati her apy.
Preferably, the e?gf@&f‘m @ﬁlﬁﬂggg{’ﬁgﬂﬁl\]f rreversible
i nhibitor of at |east one receptor of the erb B famly
of tyrqsi.ne Kkjnases. More pr,efer%%_%a&,t he erb B .
i nhi bi tOFS PYeR{oBARIaLSS {0 BSYRFFELiGRomhIRAoR of japtnaoplaghic
EntB) @96 & Me¥hod 3P tr8Atih o BunBR BldpPhinkSdRfhisteri i
i'v?%ever sible PAl\cl) erer & Prisis istering fo  patient
an erb B inhibitor in a therapeytic regimen with at least one other

chemotherapeutic agent or with radiation therapy. Preferably, the erb B inhibitor
is an irreversible inhibitor of at least one receptor of the erb B family of tyrosine
kinases. More preferably the erb B inhibitor is a PAN erb B tyrosine kinase
inhibitor. Most preferably, the erb B inhibitor is an irreversible PAN erb B
tyrosine kinase inhibitor. The preferred irreversible PAN erb B tyrosine kinase
inhibitor is N-[4-(3-chloro-4-fluoro-phenylamino)-7-(3-morpholin-4-yl-propoxy)-

quinazolin-6-yl]-acrylamide (CI-1033). The invention more particularly provides
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tyrosi ne kinase inhibitor. The preferred irreversible
PAN erb B tyrosine kinase inhibitor is

wOoR(G4AO{B8€hl or o- 4- f | uor o- phenyl am no) - 7- ( 3- mor pOIDIB20034003388

yl - propoxy) 30 qui nazolin-6-yl]-acrylamde (Cl-1033).
The invention nore particularly provides WO ,
2004/ 014386 PCT/1B2003/0033888- -8 a therapeutic

regimen conprijsing, as.one conponent, 033 and a
s e BIERPCRIEAS SHRT COLTISHIZe 85 PICHATROBE Yy g{rﬂa FoAad 8 seqegd

of { R
i e e T
11docetzaplecisplatin, rc@rboepl&ﬂm; enpasideg adrzednyrtin, dopotddas, CPT-11,

i nvent.i n aI rovides .a therapeutic.5 re

corpprizons: e ioBizGiE iR e RPrbion B TiOgT - herpaytc
| eﬁgfméi’i t%n%rﬁﬁf at GASIEINel BRGHMsk SntABiedHand QEI%%%IOEJ b
OF FIGURES 'Figure 1 shows the synergy of -1033 and
Tastemsitlerapeutio agantlan H125 non-smal |l | ung ceII

carci noma xenografts. 10 Figure 2 shows the synergy of
Cl-1033 and radiation in a nurine Rif-1 sarcona.
Figure 3 denonstrates the schedul e dependence of Taxol
when conbi ned with Cl -DESRIPTIONONBIGEBESr east cancer
cells. Figure 4 denonstrates the in vivo schedul e
dependence observed when Cl - 1033 is combined wth

G spl at Lgure @Q@ﬂl&@ﬁe%%?%f &?ggﬁeggéew/@%éﬁlgg non-small

i s an obfect SIn I on

- deluay celt eavbihoﬁra;dend)graftdjyper proliferating cells,

conpri sed of exposing the hyperproliferating cells to

an inhibitor., of at least 9 erb B_kipase in
conbi natiedt 4 shomsgibe syereypl énﬁhl&% @ad wéﬂaqoaﬁa@ murine Rif-1 sarcoma.
antineoplastic agent. Preferably, the erb B kinase

i nhi bi t pgutes @éinérfs&ﬁfé@ fr |sBh&uff RepBadeict BTG Yhen MihBined
preferably, the erb ki nase |nh|b|tor inhibits nore

t haith 1€l 083 anVJEArM%ﬁ%S Breasscancénpetlher obj ect of this
invention to provide a nethod to treat

hyperpr iferative. cel di sord such as, but nat

ot SaPebte T BrbdFofEs i SRS HaPpiFoq iertd when c1
enpusFiassmbeawithstieplatig, a | ethal agent (e.g.

ioni zing radi ati on, chenotherapeutic agents, heat,
ultraviolet light, high intensity red light as used in
phot o- dynam ¢ therapy, etc.) in 25 conbi nation therapy

i by tor of DERALLE 1EE ek BbaNi 2 shi TR AN TGN
PCT/ 1 B2003/ 003388 -9
It is an object of this invention to provide a method to delay growth or kill

hyperproliferating cells, comprised of exposing the hyperproliferating cells to an inhibitor
of at least one erb B kinase in combination therapy with another conventional
antineoplastic agent. Preferably, the erb B kinase inhibitor is an irreversible erb B
inhibitor. More preferably, the erb B kinase inhibitor inhibits more than one erb B kinase.
It is a further object of this invention to provide a method to treat hyperproliferative cell
disorders such as, but not limited to, cancer in mammals. That method will encompass
administering, a Jethal agent (e.g. ionizing radiation, chemotherapeutic agents, heat,
ultraviolet light, high intensity red light as used in photo-dynamic therapy, etc.) in

combination therapy with an inhibitor, preferably, an irreversible inhibitor of the erb B
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tyrosi ne kinases. The adm nistration of such an erbB
tyrosi ne kinase inhibitor potentiates the ability of

w0 aism14386 or chenot herapy, or both, or of otheCT/IB063103388

agents, to cause apoptosis of cancer cells, thus

stabilizing disease progressi on and decreasi ng cancer
recurrences. 5 The invention-%ontenpl at es the use of

any PAN erb BTﬁay sine ki nase inhibj o )
pr¥PERakingsein Tip AP AR obANILS? ttxrpag? a% ifBidigor potentiates
| iy ﬁﬂlﬁtgrorf Igd?ﬁldﬁr&fcﬁéﬁﬁﬂllera?g ﬁ_‘b{%ﬁ? Iop L)F?]tlla@f\ieﬁfap?gnts to cause

tyrosi né kinase 1 nhibitor oro-4 uof o-
p poptbsisroheancd@-qels thupttailizing digkasp poygresgioncnil dacressing: Gincer
-yI acuﬁlanide, an irreversible erbB inhibitor. It
nown as Cl-1033. Cl-1033 is described in WO

00/31048 10 which is incorporated herein by reference
for it9gnkementiog c@{texhpmds Gk DF hhy FAN?ErB I §fQine kinase 1nh1b1tor
4-fl uoro- hen l am nbl)‘h 3- mor phol 1 n-4-yl - propoxy) - qu
n4neé lpreiﬁere lylapma“@‘faﬂl R eﬂvatyrp@m bingse inhibitpr. Thﬂmefexred
d RN cancers

%sf ?51‘618 eﬁ)nlg t}l;}8 éﬁlngsse 1nfu&?1tmg 1sr11\i £ g% Fﬂclgro Z? gl UoTor o

S colon reas ovarl a a

| l{jhgnylaﬁﬁﬁb -7- (Qirﬁ@phﬁlaﬂﬂ@ﬂ—‘pr@éﬁ?l) @in%ﬁﬂ@ Hiébﬂ%lﬂiﬁae, an irreversible
and sarcomas. 15 Admi nistration of the PA

t s Inhebller nHidealsa knawe ay Chigadh L£1-1033 lésémb@d in Wﬂ ¢y31048,
t
R RS ENBAAT A S LA b e 4. choro

r elcﬂmo-@heﬂi)ﬂa’mmmé (armonpholdrf 4-RNrapol y Bq iy izoin reylfatgfenide, how
i nhibitor to nistered will be that anount
sdf ffrfexugaﬁ? lte%to é’ﬁﬁ?a%ﬁ @Rt A BRY ISt 1% freatings Gagegrs gych as colon,

t NReast, BFhrdnl Pﬁhc?&%g%)&%“ﬂhg @ﬁrﬂ:@i’ othel! E%c@fé AP HM delBdarcinomas

vary Inter afia dependi ng’ on”t gende age,
weing lkarcamas.condi ti on of the patient, and nust be
deternmined on a case by case basis. The anopunt may

ol | 2 dS Rl P EAN GRS ROPHEE) oS For exampe,

Priiop & hftéd)8f cdnsufreit vavede r@ﬁ%&ir'cﬁem@th&%?% aBhtehentl O£ skilled in
IS Onethat results in a concentration of e

| the &1 Wi} regpgnirethst the agrountef PcAngrb B fnyrpﬁee ldnawgiehiﬂoftor to be

. o020 e T G e e
nth@tlolﬁdhdM&/Icﬁbmuﬂhdrabsl SudH atflzlﬁcﬂint hfhymﬁﬁ}t in€298& depending on the

Adm ni stration qgg be oral, parenteral or toglcal an
i £endaEesp. veighkansteandisioniof theptipfuand mtrsﬁ@e.dﬁ Fpineg on a case by

é? Al Sﬁd 'ThP 'aﬁltoﬁﬁﬁﬂa g%&fo%mg Y Bl ze e o %JFPQ?M Us well as

ozernges, sac cacC

elthe(pzrrﬁculmmdnanem anGnmmdr@yqnstpcGlahmm ﬂﬂl@we&y Gepérally, a suitable
lid or in a li di um

P fens dheh sl inu@neatisen ol e BabiaE ieaiprog e timor in the

AR £, US0E s S A AR 5y Bt

PGEulnBaaSitidB8Bom 40 nM to 150 nM should be sufficient in most cases.
Administration may be oral, parenteral or topical, and is likely to be oral or intravenous.
The inhibitor may be administered in any of several forms, including tablets, pills,
powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
aerosol (as a solid or in a liquid medium), soft or hard gelatin capsules, suppositories,
sterile injectable solutions and sterile packaged powders for either oral or topical

application.
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-10 The conpositions useful in practicing this
i nvention conprise the above active ingredients, or

wa@iosabizes sal ts thereof, together with common PCT/IB2003/003388

exci pients, diluents, and carriers. A preferred

treatnment conprises Cl-1033, used in conjunction wth

one or nore 5 of gentitabingg- paclitaxel, docetaxel,

ci splatin, carboplatin, etoposide, adrianycin,, )

t opot edd compysitions yseid ipprerticing His INkERIIRECTpriet Brerabgve active
CQ@%&%Q Q1 shitatie galﬁfthecf‘é?]f}% §’£h&3lnwitﬁ1 c&g%ﬂ%gl:ipie?ﬁs, diluents, and
tr MENt” Of CANGers Wi th’ nizing radiation:” I'n

anatrfees. preferred enbodinent is a nmethod of treating
cancers conprising admnistering CI-1033 in a

protocol w.th ionizing radiatio nd anot her . )

At i nedbPEGTed ST ComBENG 1 1 Y578 1P gRction with one or more
c Qﬁ%bﬂ:itﬂné) adRIRE [ tALel, ﬁ%ﬁ!}tiﬂ, 24:BbplaBRCR R, adriamycin,
ci splatin, carboplatin, etoposide, adriamnycin, :

t appiteanCPTRT; orichpeditabingp égiotheb preferrefimombimationtis use of CI-1033 in

i nventi ovi des uni que, conhi natjd.on o

oL FrngE et el in S RE Fidhaiony i apqther preferred

S ol ridit s £b@6H of TBRiMEUIRERALRPisHd AdréRStedhg CI-1033 in a
irreversible PAN erb B tci:rosu ne kinase inhibitor, in

c anptepadtwidnionjzing rediation Adinothes enidreoplasiéy agenbsdlected from the group
agent.s,. 15 such. as ! i ne cl.i el a .

o SRR R B PPN, R5xBPRY PP sprtSREEh Whosice,

t helriafyecin [Hopsecan TPTHEL bebspeaitaigspeci al | y effective
intreating patients with solid tunors, especially

cell lung cancer and ot her advanced solid tunors. An.

obj ect e DreieRt NKgEION PERVIfles & W RPN ationof Riineoplastic agents that
tr : . e . _ oy '

B3 AURRURRLELEE R I buher dotsy o by o P
ore tywbsine kihase inlibitge mcéanabictien withche ddaxieisiratiax of eit@pxic agents

f Ioszl | gﬁt: éqqr:m%%{p_gggalfﬁgaéglb Q‘S‘}e?%gﬁ Iﬁg g jafoa‘%gqrﬁah ?(21)'/ Ur%lﬁ r\}v’ith ionizing radiation
r %Héﬁ%&.o’ﬁhesg BEMbREHSIVRE EReGhI Bffédivi én G8tlngPaBKiERith solid

i ncl udes such di'sorders as psoriasis, cancer, and

r gsterspsipscially €ell lung camsis et other adyanqed solidigingors.

conmposition conprising synergistic anounts of Cl-1033

and gengi tabi ne,,. synergistic anpunts.of .Cl-1033 and .. .
pacl ¢ dxbprio s PGSt Rub e g 4 e ai¥protteraive
t apeftdedorderSWE h@ofibitatideompasifd CT103DBBe@mBEwith at least one of either
cisplatin, synergistic anmounts of Cl-1033 and

c a3ebwpbing. packipndy igreteres cigplptimtcarbeplagin, etopsiden adriamycin, topotecan,

et i,d rai i . . . .
PPN pe OGS ERURLD, Pl Ch Mot ol e
t apclbé@easnch iporRled a3 tpsoriasineancts and reflendS 3 Aafueth€RIbjdct is to
synergi stic ampunts of .Cl-1033 and capecitahbhine, and a._.
symevlgﬁ 3CPRPETHHRMMEOTBATISNE SHHSLRINtS as@ut}@@é Gl {03 pod eengigpbine,

r adhalst B0 anm¥hS CP 1984386 FictitxBL MR A0R38RBountsldf CI-1033 and

taxotere, synergistic amounts of CI-1033 and cisplatin, synergistic amounts of CI-1033

and carboplatin, synergistic amounts of CI-1033 and etoposide, synergistic amounts of
CI-1033 and adriamycin, synergistic amounts of CI-1033 and topotecan, synergistic
amounts of CI-1033 and CPT-11, synergistic amounts of CI-1033 and capecitabine, and a

synergistic amount of CI-1033 to be used with ionizing radiation.
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In a further enbodi ment of the invention, we provide a
nmet hod for treating cancer conprising adm nistering

W@ eooan1esé nal i n need of treatnent an ef f ecti VRCHIBR08/003388

of a conbination of Cl-1033 and at | east one therapy

sel ected fromthe group consisting of ionizing

radi ati on, gentitabine, pacliltaxel, docet axel,

ci splatin, carboplatin, etoposide, 5 adrjanycin, .

t opot e ﬁ,fU@ﬁr-en%f, T o§ HisaryanapR e PRVESE éflé?tﬂ%for treating cancer
MRLiRHRBRHAGSStefif § &) JBRima 5 glg!ed G dAHRER aWEfRcfiftEmount of a
conbi nations conprising Ci-1033 and conventi ona

arcombéspiba of CE- 108 ampatledst omottiedapy selsctedrbuwrthérgroup consisting of

pr.ef.erred..net hod enpl.oys an antjtunor amunt o . .
S T Eora RS, pe oS ek LI cBheplgin, etoposide,
g eEH§Hh R potedsl, CPAXE, andegRtAite. Cisplatin,

cisplatin, 10 carbopl atin, “etoposi de, adriamycin,

topotecan, CPT-11, or capecitabine, or ionizin

r adi at i/ Brefesradrisethod erbeages ttasmentod eplid tunrass wﬂ%rﬁ@e @whbinations

I : [ t .cancer.,.. arian camncer

S RRE ST AT S koG8R A RS us B ERBPEEh o1
cancer, pancreatic cancer and other solid tunors. In

anot herA éntiedprested Mdthdd 8B plogy ab entits@dr arhduritld€ CI-1033 and an
present inventjon in co&?inatio_n Wth two or nore, o )
ot HEFUI AT B% %‘g?zfs& ong ek geprcifpbie, ppslifagelafioqefaxsl, cisplatin, cisplatin,
Arl%{ o 19{ Q | | . . . . .

co n’pﬂrb?gaitlﬁ ga@gdsga'ﬁgg co n’p%cirﬁ? }rdt)aﬂrﬁf &gh’ %gg alt g’e&oc%b%lt-a]ilgg’sﬁ)r tomzing
arrddinitoratodtdaesusceptibéer cameers, inclddiag gell hing@anag @SCLC), breast cancer,
sel ected fromthe roup consi sting of gentitabine,
SRRSO, eAGAg AEF Cnogt PR amas CPtae catvas, colon Gancer,
elRRGB A cancBRA LRI SHIY tuhRPOBGABhefEMbodkhent, CI-1033 may be used
capeci tabine, or a pharmaceutically acceptable salt 20

t Hethegiresenhinyeidngn cembindtiomwith twher kiore ethemparitinesplastic therapeutic
dosa ?.of Cl - 1033 and dosages of at |[|east two

cdﬁ%odﬂﬁ% sel ected fromthe group consisting of

genti tabi ne, paclitaxel, docetaxel, cisplatin,

car bopl Addtlter egibogiasdnt 6f tha GiiveAtHe ish kit @R@IBE™in daf Cohpartment a
1, or capecitabine. Included in the kit are al so

i riopgealidnid3P omndiig @nether qomparmsnhiadosegs ol ageat selected from the

or : . el udi : . . . dosi . _
RSk RGP Ll 950 M roposics
ofdoikbenbixfyg népotecar,dCPT-11 hexpedtibineadd Opharrhheutioarpodtoelsable salt

' he method of this invention m

utjlized in be

adfFTR? st Ia%‘&il?frfﬁm‘%?&él@%ntc@ﬁ#ﬁﬁpwpéﬁﬁl eopgREE Gir K0P apd dosages of
oGy S Corbubli€ oS RAFth ol SRRAne bF forhtHing, bachfurel,

s iohetaxad atisdatin, chrboplatin@sg®side, adeamlycinf topbiecan, CPT-11, or

anti neopl ast i dal.ities than are. conventiognally_ . .
N qu??ﬁltgﬁlgp.e&cﬁﬁgg E}b{hﬁg%toﬂf? gls% HSHREong org}sprp? g}e co}/nbmatlons of the
efﬁréas%ﬁt%ivéiﬂ_@h!"ﬁ&luﬁﬁl% diﬂéﬂ@dnstfbﬁﬁbsﬁffg ggﬁgy &Hel@B&hldpreparation and

used as a single agent WO 2004/01
PEIMIBOBRNAY Y88@ents 18ed in the combination.

The compounds utilized in the method of this invention may be administered in
doses commonly employed clinically. Depending on the stage of the disease, the tumor
type and the general condition of the mammal in need of such treatment, lower doses of
each of the antineoplastic modalities than are conventionally administered may be used to

achieve similar efficacy against the tumor then are conventionally used as a single agent
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whil e al so dimnishing the side effects. Such doses
can be calculated in the normal fashion, for exanple

woeoboopssur f ace area. - Cl-1033 i s adni ni st er CT/IE2003/003388

exanple, at doses fromabout 10.0 ng to about 200 ny
for continuous dosing, preferably fromabout 50.0 ng
to about 200.0 ng. ldeally, €®~1033 will be

" iR i g s Sl e SRS the norma
U Y¥RdheaH, Kot dxBmBRBraRIYy h@5ke £621 C1V10930E 2@kARRES, fBfexample, at

capsul es havi ng active ingredient in the amounts of 5,
2 Blosg(romy gbout 16® ma injatpo020Rymgder eampisudus. dosing 1p8feritdy from about

AR EESS AR 1o 08 DRFBe ARl Supsgghat win
daysducdblaema aéxiemifsabomtrﬁodmbhtylooq%sm.e Crt1088 ‘t%;?é’ﬁlyr{@ﬁdnﬁnistered

be adm nistered in divided doses during a 24
pe¥allyel forgspmpls; es crpsulesehavireictiye ingsrient am thgemounts of 5, 25, 50, 75,

pragt | | ) ' I cal
o100, iAo o ot b O 0318 s SR AT B 580t e g cose
bééveis thredgheut.a theatmhean pagod tadedllyi fot LRtd 300d0k. Bliedd83ely, the daily
is, also c?nt enpl at ed when warranted by the nedical .

c SiRereciob 1038 maydaradamisigreddn dividndisbes during actdgrperiod. Multiple
Cc . . . cur
o B BB B pRE RS YTkt Arihg hedical prscitoner and
utthd parechlaSpaticntrindabhditiofrbeing xaapd.eInttahendus iatlinilistehise of CI-1033
of. genti tabine, typicall S the hydrochloride salt,

" s BE0 e BRI Bt TeteL R o R o

| Sofpuitivilfl othé ot the@RaPreafth8itk| € sol ution and is

adm ni stered by intravenous infusion, generally over

about a  30-minute period, with about 2 to 4 weekly

doses, Geinditabingdisedninisipeed ddlosgsmomperableyto2idose goBinely utilized

day: e do 0Q0... ng can b iven.far u 0 .
el G le, BRAMAPASE of BOtpeiigHe Byl ot he s arochtoriae

r f 2 e £GES. . :

oS ehTe Bop RPNt By % GLEGERHARLR, Rihinely formutated as 2
d egrileshluticr anebisaghrhimistére b intimediionridfesioneoghls phatabout a

I%I fate mal.on [ and succinate are readil

Z Oamate P%aﬂewﬁlte Zhak '@ftg SekBrosre VWAh\PoursEhiEPedted aayt every

5D WAL b Bip 0 e R e B gt sccoring
The tHi¢ feitient B gidRnSoiblil AAdERABIB kb 3Ftbdts bt obelvB8 @0#dr salt forms

500 ng tablets. The tablets are adm nistered at the

r 6@ beptikizedif desired, fapeample, theisirebramyded monpphaspleate, sulfate,
tr t. [ itaxel... qr docetaxel generally
ar@ﬁ§ﬁﬁ%ftga?%38g§ucs%ﬁj gllfel E\Igre%gilﬁp{egﬁrs?af or injection,

and routinely adm nistered at doses of about 60 to 175

mg/ n2, ppeetabinet foavienothstayy, genellydaadnyinib@sédomnmally at a dose of about
intermttent basis. Paclitaxel nay al so be

a@aDd mg/wt ddilpford wesks, followsbby30 1 skmest period. The product is
i ntravenousl|y .oyer 3- hour _ 1. nhf usi or, for. docet axel
| vomtied tamandiaialy ing50\Rs: Seha0(ma Skt ot Bblstsroadmmstered at the

- ke of about 1 to about 4 times a day during the treatment period.

Paclitaxel, or docetaxel generally are formulated as sterile solutions for injection,

and routinely administered at doses of about 60 to 175 mg/m2, given intravenously, on a

daily basis or intermittent basis. Paclitaxel may also be administered at a dose of 135-

175 mg/m? intravenously over a 3-hour infusion or for docetaxel IV at a dosage of 60-



100 ng/n2 for 1 hour. Alternatively, ionizing
radi ati on may be adm nistered as a single dose of
wo e@aoatseut 2.5 to 56 Gy. lonizing radiati on negT/B2003/003388
adm ni stered as a single dose repeated at long tine
intervals or divided into nore frequent small er doses.
This cycle can be repeated flBr about every 4 to 8
weeks. 5,Cisplatin.is fornmul ated as. a sterile sol.utiaon )
f aPOiwgég%ﬁLO‘gn dMiegnatiyehy; 1981408 RRdiRtian gayhsgdministered as a single
| Hok@YERGHMHbYuEL.S B 085, WniARRFRAITRALELY b RiTRsied as a single d
dgo{sy ]feor 5 d%ys or at@9 73&51'{1%()% rrgé@ e\;)e/ry 4 vvesek%.asasmge ose
Carepepddatt long tsmé ortervhlaoe divakdantetneore eqpantdmeall¢ttoses. SThis cycle

reconstitut riof tolV _injection, and is routinely
aﬁpﬁﬂ‘?@ﬁ'@g%‘ﬁﬁ%{/%‘f?&élt‘ifs é{‘iée]gs'dose of approxi mately
360 10 ny/n? every 4 weeks. Topotecan is fornulated
as a stEkplafn ROAGEBIlated Ak ais@rileSsoRitfhn thHnReLBA, B i§ RutihMy
injection, and is routinely adm nistered intravenousl

atadmigigtseedontravepgryy phmdese pf apmokigrately @0 erg/ms dodefos 5 c?zliys or at
CR i 20 as a sterile liquid that is
di?&]@dm%rniflc?&wo%g%shj ection, 15 and is routinely

adm ni stered intravenously at a dose of 50-150 ny/ng

weekl y CabopldtimBesnulatet hoiedrikRypoivder thaels reasistiesdip@idr to IV
Etoposide is formylated as a sterile liquid which is

di inieetien. 3pd syroptngly/admpgisiered Biravepaysiyat p6gsg ofeapproximately 360
adgL RSl Qﬁﬁé ravenously on several different

t redt ment “schedul es including 120 ng/n2 |V on days 1-3
repeated every 21 days, 20 50-100 ng/n2 IV on days 1-5
every ZFepomeek s fotiad@lated@s pgienie prwddayist is re@ynsHtuteshmioy to

3-R,) : ' . I I st of et id
© 0 BT BB e o oo ARG 4. 5
SoxiRakBl Lntd/M? beerf arwagkat ed as a sterile powder

that nmust be reconstituted and diluted prior to IV
adm ni stration. Doxorubicin is adn nistered

i nt r ave@Bhdilys formulptedey-apterilg Hapid dhas is diBrtedpniar to 1¥ ipjection,

) KV, Of . S erny2
efids AEREY Rl B SHE dosB P S0 TP HEE, ety for
agewesksiloved pyiar2-weekiekiiiiodn chenot her apy
protocols. In addition, salts, other than those WO

2004/ 014386 .PCT/ I B2003/ 003388 -14 specifically listed
may be FEBOFifss fompilasd ponstemisdigyid which iy Glugedpior to IV

Tgﬁ‘ﬂ Rtiors thdl lise&{)u{iﬂelg Qﬁ%ﬂﬁgter\éﬁ ir}trarv@ﬂ‘dﬁgl}i Fseldiat ditfaRe

c I nations are exenplary only, an
treatment schedules including 120 mg/m” IV on days 1-3 repeated every 21 days,
50-100 mg/m? IV on days 1-5 every 2-4 weeks, 125-140 mg/m” on days 1, 3, 5

every 3-5 weeks. Dosing may also consist of etoposide tablets/capsules at 50

mg/m? for 21-days every 4-5 weeks.

Doxorubicin is formulated as a sterile powder that must be reconstituted
and diluted prior to IV administration. Doxorubicin is administered intravenously
at 60-75 mg/m? every 3 weeks, 15-20 mg/m* weekly, or 30 mg/m? on days 1 and

8 every 4 weeks.

Doses and administration schedules of these agents may vary in

combination chemotherapy protocols. In addition, salts, other than those
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that related conpounds or derivatives of these
anti neopl astic agents nay be used 1in conbination with

WO b@40ess8s si bl e or irreversible erb B tyrosi neP&i/IBee3/003388

inhibitor. 5 The conbi nations provided by this
i nvention have been evaluated in vivo against severa
different in vivo tunor nodell4- The conbi nation

exper.i. t.s. of -1033 with radi ati on were rformed

" ABRACR  Rusaey e s St r i BB psguoBst. These
CQRUlIed & tHRNrGHEITRESIRURMANat AHARE ChINBIHal oNELE eRERHIAY B, and
using five different in vivo tunor nodels and Seven

dithat aelated compatndsoF dpévatives efifbeseqntinepplitsiic egertiemay be used
: Lif . f Cl-103 i i bl
pARE b g6 Bk e SV i B Bl RS i o

may be obtained with other agents that inhibit these

ki nase&heComb@id8oneroaidsil b stietr@entidn ive deéry eV alusAQISa Vivo
rangi ng from 50 ng,to 750 ng/day_when the duration of
t rAgaPrSRY el TTerentignd v trmay aiqgiglss Therprmbinatigmexperimenss of

. . . .
R B B i T R
ofThe@nibmatios chkmndthierepie exeyimehts| wareperftynesl Ringepbe different
“drug holiday'.. VVéh Cl-éggs al one, there was no

JF SBRAEmEE béts nd reyen diierent eﬁem?téﬁaawtwgagp@ae at ed
courses and prol onged exposures to Cl-1033. In

prel i mMyaNythe $ésutts 8ReMpIif tHd usd @8 E1209% 8 iHERRABRISAN erb B
i ncluded one partial response in a heavily 20

prigopiae kisgspighibiter, sighilar ittt Maarhg obtaimedorith ethporsetsitint

one . [ .each with renal cell cancer and NSCLC.
Tﬁ@nggﬁF%gkﬁﬁ“ﬁEtailed exanpl es further establish the

synergy between Cl- 1033 and either gentitabine,

ot opos oA SU AR Br reCio D S, e B3R Eipg Hom S0 me t 750
CaReeiy whé e Alrdtidhiof trBfmeAdh & 1400bns &R T8 aaf. ﬁ’f@'ﬂéh@@ent
|

are exenmplary only and are not intended to mt the

s dapyebedirolonged, witheartwitheut P dowy edt4@g6d. Lower doses of CI-

P 03/.003 -1 MPLE. 1 ticancer

S e RS T A L TR
andrugGelgiy’ aWineCRIe3 NAbn RO Waphe alidyndemd camtiBdve toxicity
L3. 6p1l Human Pancreatic Carcinonma in Nude Mce. 5 The

syPRWng rereaied spyses andrsolengnd expasusss Kils1033y émpieliminary

h . ' . st udi es.

U gﬁ%@?@%ﬁa ?EY(;% 3"'5{)]%% é%spgr?séﬁ{hgﬁ@gcé Sﬁg BB‘[lQIerregip(%se in-a’heavily
pretreated patient with NSCLC and a minor response in one patient each with

renal cell cancer and NSCLC.

The following detailed examples further establish the synergy between CI-
1033 and either gemcitabine, paclitaxel, docetaxel, cisplatin, carboplatin,
etoposide, doxorubicin, topotecan, CPT-11, capecitabine or ionizing radiation.
These Examples are exemplary only and are not intended to limit the scope of the

invention.



10

15

20

25

30

m ce. The conbination of Cl-1033 with gentitabine was
eval uated against an orthotopically inplanted human

w@asenesss c xenograft. L3.6pl human pancreati CPCHIB2003/003388

cells were established from COLO 357 10 fast grow ng
cells by injecting theminto the pancreas of nude
mce, wth subsequent harvegd.ing of hepatic

net ast ases and re-inplantation into the pancreas for
three cycles. The resuItEXg’xMBIE Bl cells produce a

f I
b it USRS Rl SRBh Ep R L1 B e
”Geiﬁéitabﬂﬂa 1ﬂét&3tth6tdpibaﬂ51|lhﬁﬂ:Qﬁe«$ L8t6pl Hinna-Rgha'eatic
medi um (DVEM 15 suppl enented with 5% fetal bovine

s&agpinomadn NudedYliger pyr uvat e, non-essential anino
acids, L-glutamne, and 2-fold vitamn solution G BCO
Gr and The m;gxsmmomblmtmapwldqd ‘15%11@012\1611999/&1&‘1’@(130&@ 37

B e R 0 B PR e

a'i‘ﬂcé) It ReOd ot fati oA WIL1ABB @AthQlenicitabine &Rk kaludvdd 8gainst an
af@st%/lm ¢ BALB/c nude mce were from t he Nati onal Cancer

ptopicall Fireplantpd humam peicrRis &gregiafhnd Devel opnent
Center (Frederick, MD). Mce were housed and
mai nt aill3¢g] hwmhmpanezgatit Icmweceﬁilsnfeqrs emﬂdehﬁbﬁpm@@hO 357
free candi tk%ns aplg lyt he Aneri Assoc:| él on
t &7St ErRYIAR ERlS R I 9 %8?%{%’139 i icsct

an@bdef@dnt hatSBsting of h@%c@ﬁeﬂ@ﬂs@?Eﬁ(ﬁre&ﬂﬁﬂ:ﬁi«t;ﬁﬂmﬁﬁtotth@pancreas
Institutional Aninmal Care and Use Committee. To

prfoctheee cyclanr The waulfisg 130p! ¢rlls peaduee 2 sighificany bighetuent
géquctA deng3 oP epa{lc ?& g%ﬂ)h Wab %e@asgage@ l.th%% B! [é:d&?ﬁ B8 %elis

O PpSTRAME At was s

C Gdr@ hiaintgndddn plBSic iamhibdeeo’s Md)cﬁfl&@Eb]@d’ samzRumi(DMEM)
serum free medi um 30 and resuspended in Hank's

' Bewnmeantgmthé(% frtal e vinesergm @GBS, soOgHER RN grpngssential

gr ea é ?ﬁﬁ %8‘%9\% B?Pr}gidewﬁﬁhll‘ sol? ﬁk@ﬁsGﬂﬂHﬁsland

ity were use I hj ecti on.
MX¥), ﬁl&uﬂt&ed\ﬁeﬁ% @,- 8§ %) aimeEr3d depess fiet(hﬂ‘eldesvwerh nAdtained
2004/ 014386 PCT/ 1 B2003/ 003388 % nmet hyoxyf | ur ane,
t Her pamercdhan Bxysekeafidnaroresy 1oy ogen o7ks- 0. 05 ni
injected into the body of the pancreas. |ncisions
were closed with wound clips. Mce were sacrificed
af Asimals éndvextketopic impinmtagonnf mdiheellsi ze and wei ght

R R S W IR R S o

S 3ntithie 9Gederick Cancer Research and Development Center (Frederick, MD).
Mice were housed and maintained in laminar flow cabinets under pathogen free
conditions approved by the American Association for the Accreditation of
Laboratory Animal Care, and their use in these experiments approved by the
Institutional Animal Care and Use Committee.

To produce tumors, cells were harvested from subconfluent cultures by
treatment with 0.25% trypsin and 0.2% EDTA. Trypsinization was stopped with
medium containing 10% FBS, and the cells washed once with serum free medium
and resuspended in Hank’s Balanced Salt Solution (HBSS) at a concentration of 2
x 107 cells / mL. Only single cell suspensions with greater than 90% viability

were used for injection. Mice (8-10 weeks of age) were anesthetized with
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Treat ment of established human pancreatic carci noma
xenografts with Cl- 1033 and gentitabine. Mce were

wo pphangied with 1 x 106 L3. 6pl human pancr eat i BCT/IB2003/003388

carcinoma cells intrapancreatically on day 0. Therapy

was initiated on day 7 post tunor cell 10 inplant.
The durati on of therapy was fiour weeks. Pancreas
tunor wei ght and inci dence of tastas
% Ryt TIARE BE PRIFEEAS EXPRse AR Xole PFS 18-05 mL. njected into

G%H@b&gttq . Onéa}ﬁ%%?ggﬁl%ﬁlo ‘Q'ﬁer@ IThdd Wi W8Hnd clips. Mice were

intra Ine twce ekly for
4-samafk$d affbr 3-6 3&chmef tachor lgrcsmhr dtle sizabhhd/ weightef mtandy,

5-da k for 4- at, .30nmg/ k hi gh dose) .
R a0l B e MR LB Toe 476 REPTldatiar Dite Srtbimined
tra@@t{er{ﬁﬁgopsragﬁ[@&wth a mnimmof 10 m ce per

treatment group. G oups were control, gentitabine

al one, C1-1033 at 30 ng/ kg alone, Cl- 1033 at 10 ny/ kg

al'Dreatm@RvE ettablisiedHuitarChaddreédticéarsihofiyy *ehogeufes with CI-
gem:| tab| ne plus Cl-1033 at 10 ng/kg. Control animals
| 983 and gewcitabides | niti al body wei ght by the end of

t he 20 iRk ﬁ% 1hRed P&i 1P€Y Q%h%g\thﬁ 5%&?}:&10 ca{cr%noma

sacrifice, ntro anlma
i roetls mltrapmcgd’ahcall&ﬁbrgdﬂy (. GBieerapy Wi initgtedum day 7 post tumor cell

DaiIRG T SHERET GO aRY WAt foog BIREr EBRReAsal G, lymor Tgbght
MK Indiddne € P Bk Msib %r@re%ﬂdg‘ﬁ‘ Lt the hﬂﬁtof géihﬁ‘na@‘é&fnffcg e

t herapy period, but an overall l oss of initial
b daymaeibiet(121t mgﬂﬂgbrwnahdrsamwrﬁd mraptmwaealﬂorsaﬁ SminLsaldfe

o AT B RO CRapsEyes Fudpliered anyy. Bt gl nefis
WBied Reelt For4hRedR8 at %T%ﬁg gﬁgﬁ db&§ afd 110 vaaMse) amfe

term nal sacrifice 1033 (10 rrg pl us
geﬂmﬂytcabiﬂstéd of sateaimpnbgoups with ammr@tﬂmu 19 mice prydsgatment

ur|n her recqQver
i SltbbLRelnnaR e PRIy S DL LG e e, -
semspdt WQJg/Kgfal@Kb? pétfcitdbene qaluslcﬁmf{ﬁe& 36%@@% Je@dl ghndabine
genti tabi ne treatment group had a body wei ght | oss of

16%5(313&3&’%%&0@%/1%@ | arge wei ght loss this

20041 014308 BEP0H03) R 55 BRn Ttoq dict P ns engl ot e

t Heuapyekvekipy basn‘ml Am téxhxndaisaﬂ@ﬁdeethalcbnﬁxbl@dumms hedlost 24%
four of th st ud trend in antitunor

efatdbsly PEkb ¥8igREs Bt (RSesr AR ISUER S fpanceratis
pacféf«!n‘gnﬁﬁ n%&%gfe %Bn t ”FﬁEBBr Ve ki P Bnim e r GRS R b B B RURGhe at

showe
125 mg/kg twice weekly had a slight weight gain over the therapy period, but had

an overall 4% loss of initial body weight at terminal sacrifice. Mice dosed with
10 and 30 mg/kg CI-1033 lost 6 and 9% of their initial body weight during
therapy, respectively, but gained weight in the period between the end of therapy
and terminal sacrifice. The CI-1033 (10 mg/kg) plus gemcitabine treated group
lost 10% of initial body weight during therapy, but recovered the lost body weight
after the end of therapy. At the end of the second week of dosing the CI-1033 (30
mg/kg) plus gemcitabine treatment group had a body weight loss of 16%.

Because of the large weight loss this combination dosage group was given a drug
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5 efficacy conpared to the groups treated with only
genti tabine or Cl-1033 suggesting that the conbination

WO prow386 upon antitunor effectiveness over thedT/1B2003/003388

obtained with single agent therapy. The rank order of

t herapeutic effectiveness was Cl-1033 (30 ng/kg) plus

gencti tabine > Cl-1033 (10 rrg/lkg) pI us gencti t abi ne >

Cl-1033 (30 ng/ kQg) tabl 1033 (10 nylkq)

Tﬁ@e%@fsﬂwr&ga%@m%@g@ﬁ i\ iosne ceimaied s W@'}@fou% of the

pereent T/ C val ues based on turmr vol une. None of

thesé treatnent regi nens produced a reduction in |ynph

n ode MHeasndseamtitiovesiéclivglesd @38thappanambddthen exa@dui@g
unmber of he atic ta ases, over that

it RS ey PG e Akt OO GHCe] Erhgs A Hiproved
0 QI ak R BbRBarbll RIHUE SR8 t@%ﬂ wwmy %érﬁéiiabhﬁiﬂr Qa®33

superior to that produced by 15 either of the single
aguggesting tatthe EdmhPatorR improvedtrarangfineerteflfgeteensssgiver that

d _Pacl I
g e S Rl TR et oo BGe iRt A Sess
Blyagder1029 (Smef 9 fhusi geniditslsindd - 103D €16 Ay | Eﬁisl c
conbi nations provided by this invention have

e\g@matﬂ@ae P CII03A 430 wehind rosersitaline 3tGldioss (e megke). The

! SR b TIUEELLE LB ofiBond bent THE (ALDRRR b nRs

orviogh® PN6&d dfythdsBpdeamicne rdgum&m ﬁrb@ftﬁdhlr@hﬁho@ﬁi lymph node
(bl adder) xenograft. The hig 25 netastatic_hunman
t refasiasesnHpwewr CEH03 %ﬁgeé%@dscev REYTRE HOSPHED as

' It ditaB Efr% -
- RS gL e e Easl Gy ap B i o
S efeumyjtabing pmdn@s,d ancahtitmmqefieveathet, wis- sgtpuﬁ(arrm tet peddeed by
non- nt.i m no aci ds as descri bed previously. 30
Arﬁlﬁl?ﬁli%fstg?]ﬁnglﬂaﬁﬂ’ct%ﬁlpeel npl antation of tunmor cells.
Mal e at hym ¢ BALB/ ¢ nude mice were fromthe National

Cancer Institute-Frederick Cancer Research and
Devel opnent Center (FreddiXAMPLYY . WO 2004/ 014386

PCIT/ |, BZOO 388 M h ed d

ARG ERF Y eBes o Goeinalh CRpm ey aad Ot ok o
CCl‘kﬂ:lﬁdx‘é[‘ﬁgﬁiﬁi@tfGY&@td}ﬂcﬂﬂqnﬁﬂBﬁteﬂ%SMV%ﬁhhﬁ Blddiler
the Accreditation of = Laboratory Animl Care, and

t Heancinpgaa imNudeMicexperi ment s approved by the

Instit Ukl 'eos%fl:rgﬁp C combl%g{mns prov&lJS § byC&lrng]n%n%%n have been

evaluated in standard chemotherapy studies using female immunodeficient nude
mice. The combination of CI-1033 and paclitaxel was evaluated against an
orthotopically implanted human transitional cell (bladder) xenograft. The highly
metastatic human transitional cell carcinoma 253J B-V was maintained as a
monolayer culture in modified Eagle’s minimal essential medium supplemented
with 10% fetal bovine serum, vitamins, sodium pyruvate, L-glutamine, and non-

essential amino acids as described previously.

Animals and orthotopic implantation of tumor cells.

Male athymic BALB/c nude mice were from the National Cancer

Institute-Frederick Cancer Research and Development Center (Frederick, MD).
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5 To produce tunors, cells were harvested from
subconfluent cultures by treatnent with 0.25%trypsin

W@ 4014386 EDTA. Trypsini zati on was st opped w t PCT/IB2003/008388

contai ning 10% FBS, and the cells washed once with
serum free nmedium and resuspended i n Hank's Bal anced
Salt Solution (HBSS) at a comgentration of 2 x 107
cells /m.. Only single cell suspensions with greater

t MEiRe Big1% Raused and pamtpingsyia lasisar #Qy cabipess prdss pathogen free
( o YR
PR R e By e PR ANESPLRLDE R Abbreciation of
mildboratomyl Anivaallilae dad thexpesr thesd/exgiekimentsrapproved by thel

x_106 cel in_0. 05 re injected into the wall
ofinstifgiona MQIQWIW%W | osed with wound
clips. Mce were sacrificed after 6 weeks of tunor

gr owt h Tomseduse femansacallsivgre havesed ﬁﬁ%ﬁlyulbqoaﬂa@m cplipiss BY

1 S .
oRBEi MRERA R rdbhsih A bR EDT AL Al ffon Wt HR yien
Climeldds comaighingald% Fa8ehnd tht cellsvweashed npdeanitie seruintfiee Imedium
106 253J B V hunman bl adder. carci no s into the

st iy ol e TS S e Diowsz onf

7 20,
Sl oM e g o0 gty
t avare nsdd fenijdctipn.eMiRa(@H1G wxels of 8gajgidre inasthstized with

adm pni stered i ntraperjtonea
2o B 41 S chtt loual Foq iRy iition Bede. i9g 4 fgader
m%@éeat &fiadle ﬁfn%rlcl‘,ﬂs 31 kh@ﬁ cém(iﬁ Oﬁ)@ i) were Gai¥&e® fito ic(he

i
for 4-weeks at dose) and 10 g9
( |va1 ofgbepladdert Iucxseme‘@m 910$erwmh we@kct,cla:ts ddice werﬁgelakgflced

rst. study cons th

e et o PR Tt Bl Sidwerb iR Masy BiEE dipbh

C Gk Bdcord2aGt tHea®d ofdabrifce. Cl - 1033 at 30 nmg/ kg al one,
Cl-1033 at 10 ny/ kg al one, paclitaxel plus Cl-1033 at

30 ng/ kg, and paclitaxel plus Cl-1033 at 10 ng/kg. In

t HErehtmet oftesieiplisiedifitambidd entarichioarzexknoged ftsywith €yH)33
per week fonl' 4- weeks). The second study was also 30

c omsRasdtayel-6. groups with a mninmmof 8 mce per

group. Groups in the second study were control,

pacl i t Mg vearo Haplawtpd with3 X 39 Zrﬁél égy hymen bladdetegrainanes

OO SRR L OO N 8 N R o )

Cl imblah8. ThaQuiagbkgl) thérappyas pevecke e]k].addm durpalC\k/eltghbs evere

lus CI-1033 (30 ng/k tw ce weekly.
P recorded at termil(lal sacri iceg)Paclitaxel (8 mg/iég)ywas administered

intraperitoneally in 0.5 mL on days 14, 20, and 27 post tumor cell implant. CI-
1033 was administered orally, either once daily, 5-days per week for 4-weeks at
30mg/kg (high dose) and 10 mg/kg (low dose) or twice weekly for 4-weeks at 30
mg/kg. The first study consisted of six treatment groups with a minimum of 6
mice per treatment group. Groups were control, paclitaxel alone, CI-1033 at 30
mg/kg alone, CI-1033 at 10 mg/kg alone, paclitaxel plus CI-1033 at 30 mg/kg,
and paclitaxel plus CI-1033 at 10 mg/kg. In the first study CI-1033 was
administered orally 5-days per week for 4- weeks). The second study was also
composed of 6-groups with a minimum of 8 mice per group. Groups in the

second study were control, paclitaxel alone, CI-1033 (30 mg/kg) alone dosed 5-
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Animals in the control groups of both of these studies
| ost between 1% to 5 7% of their initial body weight.

w@eovgletdsgent therapy with either Cl-1033 or PCT/IB2003/003388

paclitaxel induced no nore than a 5% reduction in body
wei ght, suggesting that single agent therapy |acked
significant toxicity, based gma-weight |oss. Wi ght
loss in conmbination thera ya(groups was in_the ran

ofdazs/p%rdm% Chteeh30rmag/ke twige weekly oppsliazel nhgy &;}033

(30 P B el P, R o B PpIORICE 10y Blo s Phvice
th&red{by This treatnment group recovered a great deal
of the weight lost during the last tw weeks of

t her apyAdiefalsin tNeE@Iol £Ra5s b uth bhihtictudesBstttRtween 1% to
sacrifice of 3% The weight loss in the conbination

g :&% pEthsirgpisial deﬁ’a‘Yelglé‘in@iﬂrﬁh pgent theepayithwgither €1-193%Ber
DB Ra L R ot s OLAREAGLA RS, St

anghge hgahutiesapydscked si ghffﬁ:aﬁt texioidy,emsedldreweight Josd. ‘@’exghploss

and the, gr. oug}%aosed I P with 8ny /kg(gpacl itaxel al one
day sombination Hicsrpy AreRY Wastn thegangs e 19,0 Petrisert fopthe daily

0 BT GRS OBt R U PR
17bod2]we1gzt dufifg thelfjrst3so vegedts 8Bthatapgo ﬂ“hg;eseanﬁenl (gr(mp 30
Gtesdssdy Grd Fakot bbFenbs bindadl B o vkiPGempy fora

Sag it 18@&&@%1{151%@% sta@nﬂ(?e@@“’/g ?ﬁ&%e%g%@ﬁﬁﬂﬂ el y gf

that "of the control group. Wen - at 10 or
nmfcpinatios gaelims si:ggest that aomatiinagion mheafmwﬂhﬁldﬁ%\pm

| .. (8 ny/ th ;
P ot i Sssbioking Y6 hetoPRerbED RER A le meppes
t Ul1Biie 6YPEHE doser afdl sdfeddledEsed if k8 Suagent either on a

daily or intermttent treatnent schedule was at | east

as effective as paclitaxel in both studies.

I nt er mi thesipntrgbgionp andthe groupgtpsehiP woh fgyekleg Raglitagel alone on
f
CEUTE AN R ARG AP e TS iy B0

Cl wél%udﬁtelr@d oraEyJ oe dmlystlunm 2025528-02 and)BS3D oF oﬁﬂaggnm
han either si ng ent. alone, resulting in

pe% &ht 24528 YaP % dogageiiohLfbgr 30gagkEt ilv&qoyps treated

S W AR by i

t r eatifien)twas ctred es42% aﬂd)z%pﬂempecpmiy iof thaebf the oontowd group.

TRISUE AL AGEL RS e Tl SR
CopliRRET @Mm@kg AR lihd @Rl BB s Werd RBRer reduced to 22% and 14%

of the control group tumor mass.

CI-1033 as a single agent either on a daily or intermittent treatment
schedule was at least as effective as paclitaxel in both studies. Intermittent dosing

of CI-1033 at 30 mg/kg was as effective as daily dosing at the same dose level.

The combination of paclitaxel and 10 mg/kg or 30 mg/kg CI-1033 daily
reduced tumor mass to a greater extent than either single agent alone, resulting in

percent T/C values of 25% and 14%, respectively. Results of the second study
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was superior in reducing tunor mass than either agent
adm nistered as a single 5 agent in these studies

wWa@o@i0st38¢ he 253J B-V hunman bl adder carci noma. PCT/IB2003/003388

Cl - 1033/ docet axel conbination with sequential dosing A
nunber of preclinical studies indicate that a greater
therapeutic effect can be ofg-ai ned by conbi ning
inhibitors of the erbB famly receptor_ tyrosin

ne
ksuggested alse thap ar bpihdseaiment sehegyles SGil§3 2 plus @pcligsh produced
al_on Thi . [ I reported for

BBy o RS U DA Ra PO SR et nBE6D. TR0 Ll ng

the A431 ugan i der npi -1.|u .

g afeHl Te R Gl P O St ldechidfer e Rr-1033
ClyjaB supfedi0f BY refigsin © tuihio? 2ne thad @QRer dgedtr adin@hisRrededs adsingle
Cin. Cancer Res.7:1459-65, 2001; C ardiello, et

ahgadt imthesensiedies amainstihg G531 B4V homan bladfgrcaeqinnes-

anti bodi es directed agai nst individual receptors of

t f anlyy to be
e?ﬁé@?@gcﬁh%%lgg‘gﬁg | \élﬁw%ht%ﬁqt ?@lgr ug. HerceptinTM
whi ch specifically.neutralizes erbB-2, .

nct s vi oo prebuBE bRt D A R GGG oot
heaRpe S5iaasd bg bbMAHFEInhiBR6K! F #helerbBtfaily recCHIOE BlroIRES .
58:2825-31, 1998 as well as in a variety of human

t drirasescwith padlitaxel than by psing efthes geanhalone. This resgli bggpisuiously

18:2241-51, . 1999. 1, .and C-.22 ich. i i “
agehispoRsibrop ke AP urariERnap O LRcrRa il Tt g 68 A1
Aot @Pidehdiacths LK1 Rivg! fhb N0 linfly drdtethe B3Bclof barBifomas.
bl adder  grown ort hot opi.cal !%g/itl n athym c _nude

[ [ ivoiask, & Kn Cligzmwer Resso 48851927 2000 Ciptfaloy oyl Cancer
e 7 ash 3, 200N RidBfo & af Cfin Loy RN S0SUELI00GY

eNIBhdoYoraB b olics aectédipatiist BBVl rec2ftolsOF3hdabBlfamily

shown above to enhance the therapeutic effects when . .
udee plso beanshawnite he alfediive i corpbination with s degt Herceptin™,

d i bed..b fd in vi
c SR AL HeRTRE SR oL et Rbe e BRRGdihallREE in vivo

C QiFhinbahé BT-414Mun¥int HréaseaReinome B aseiga by ot h Chhder RBs.453
hurman breast carcinoma cells were exposed to

pa®:3823:3d) 13+l as1welbasan giverigly o4 human §imorcel dmgs Hatien

h . . ¢

b BT S BnceE RABRLIE 1900, PR C- 478 S S

PGEAINBA00 BGFO3EG80r ha? becheshowd entnlmncethpastitendreffects of
aclitaxel first. In th [ ts, .a 3-d :

Cspelsaral i i Jd ¥ B Bleedes 2rave B ioeiog By g mis ppde

qfﬂ'é@.ctﬁ{ Q, éﬂ&.%éﬁ%&&?M%ﬁﬁm,@ooo&.033 al one did not

t
aftect” the apoptotic fraction. Conmbi ned sinultaneous

However, none of the inhibitors of the erbB family tyrosine kinases
described above are irreversible and are pan erbB tyrosine kinase inhibitors. CI-
1033 has been shown above to enhance the therapeutic effects when used in
combination with paclitaxel. Experiments described below demonstrate that a
specific dose sequence enhances the activity of the two drugs in combination. In
vitro experiments in which MDA-MB-453 human breast carcinoma cells were
exposed to paclitaxel and CI-1033 either alone or in combination have shown an

enhancement of paclitaxel-induced apoptosis where maximal effects were
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exposure to paclitaxel and Cl-1033 resulted in only a
margi nal increase in cell 5 death to 27% However, if

wo b@4fpasBé t axel was added first, foll owed by QPe/OBB0x103388

24 hours later, the apoptotic fraction was doubled to
47% 1In contrast, if the cells were exposed to
CI-1033 24 hours prior to padQiitaxel, apoptosis was

ke d 6% _ | ff
[ elepEntet o SRS o prerRb - f@hs%r%'??vr?m%tf 2 Eoldy rpsure
| No%a aﬁhmfalo% ok 8% loF iax@lls RAvfle g%%fo@@ wh&bﬁs‘@i

treatnment 10 with paclitaxel first f d one
| alt0sp ahnteidlctllot:@@’@@ ‘uhragp@tcbucgﬂuaoyloef ﬁoudmedwsnulsmheml e

t nﬁé\f’gﬁg&(ﬁt Qa%gfaf(g ata(h ées(uﬂt Iﬁﬁgﬁ%tﬁlgal increase in cell

Fufehiherb 279, HbWeyes Afihe pablitake] WaS auedd filsQ E&wa@%;ﬁ@mm at
there appeared to be no overl appi ng toxicities. These

r e¥lhaugs latee the ARAPSetisfrachion was deubledivehide dnsontrast.tif thefcells

pacl ita co th t

P RS R GRS RS BROAR R Al Bobliia iy guarkeary

gi Sﬂppre?sed&y enlgfaoer Ir hﬁo erhiendtbas e A4BI hab@n turkdd Fenograft
Cancer Res. 6:4874-84, 2000. % The antitunor activity

obEidh CEAO% inFombrmitientvigrrachiaxelaveiowr tapingal treatment
an&lftlj? %Xlta%?ﬁrs?f&lomﬁ ohE ﬁgflﬁf@ l‘[:i(?a%r s.a mghl\xészlcacmus
sequ e grea

endence wher est e fec
0 bst:hednmlmvmmlah tlmpxoh&mmnom@m@mtbm glentes thefapettiseftecothan

day, th the antibody. Activit | ess_wh
atetroaelige Fhrpegovo R imiRatorg WPy

din. Cancer 909-16, 1 es wt
CI enhoB8d Iaahrﬁt}acbfqmchﬂamlnprmkdam cathiggioa widpthn @& receptor

eff ditio dru nhapced cel |l kill
ceoBnTe (25 Yherne At B v et G Aber e Clilth%rﬁmp

tO[hStﬁi@Chﬁ“@dﬁ@eﬁ@és' euB-BY, 100! 033 [Nel son, et al.

Biol . Chem 276:14842-14847, 2001] sinilar to the

paclltaxel studi es described above. In vivo tests in

t he A43lth mﬁlﬁlm@mcawmsgn@dmthrmlwms of the SH teaspor

als tri Kjn ende
AN Tes B (b ERnGRON S R SRIAE e Rtk g e
CI gcﬁésaeffectmas\dbc&&dax«m&apaécatnrwswtﬂlﬁt feflowed osMay later
pre-dosin 1033 inhibited 30 activity. WO
20@14 @@@ggboecﬁ/ctlemw boB8be the fwo dpigssvare GPY, t hese
0
ﬁug%éysligﬁa &e&ﬁgéﬁéﬁ&é%ﬂh& {cazgg axgas\é%nq{rét fC1£11%1ello

aobnahlcsmr Ghncen Ren\5: 909140, d99%]3nef it, the greatest
antitunor effect can potentially be obt ai ned by
sequential dosing with

Studies with CI-1033 have also shown marked sequence dependent effects

S%%Eé?ré& &%M&%ﬁ@nmleh&e Fhde 5\3%111}5&%&)3‘ disiehd Sith et

with 2 additional drugs. Enhanced cell kill was observed in vitro by exposing cells
initially to gemcitabine followed by CI-1033 [Nelson, et al., J. Biol. Chem.
276:14842-14847, 2001] similar to the paclitaxel studies described above. In vivo
tests in the A431 human epidermoid carcinoma with CI-1033 have also shown
striking sequence dependence with cis-platin, in which dosing CI-1033 subsequent
to cis-platin provided a greater therapeutic effect but pre-dosing CI-1033 inhibited

activity.
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prior treatnment of docetaxel followed by Cl-1033. 5.
EXAMPLE 3 Design of Gowh Delay (T-C Trials The

W@ We0i38d i ¢ combi nati ons provided by this i nvEet/iB03/003388

have been evaluated in standard chenotherapy studies
using femal e conventional 10 i mmunodeficient nude m ce
wei ghing 18 to 20 grans. On 4y 0 of the test, each

Fr agnencolst iRl gFeng b G S TPt o 5o Hye pHer o the
M SRRl AndBIRASH sHREIknEoutiithihidRorSh &R provileHehe@NGhe
length in mm were neasured three tines each week wth

stepalest antitapior peat carpetentialydrs obtainesHshsegnéntial dasing with
| cul di the f : 15 = X
5 bR PSR bl ol FERifor i 0 o ana b

is the length in mm Evaluation of anticancer
activity was eval uated based on the forrmula T-C, where
"T* and "C' are the nedian tine (in days) required
for the treated and cont lEXAMEdbéctively) tunors to

r - et L PR QS of 750 ng (the "eval uation
s%ﬁ%ﬁfg@ygg&&g?)gé@gl ved in 50 mM sodi um

| act at eTHeufyhengistip tbhbidatianschravidedbp théy weemiioal Haye Béen

vari ous dosages.in 0.5 nL vol unes. Standard agents
vveer"_éﬁlﬁfeﬁ&? Sanded a}g%rg?tﬁﬁéay piHdic pengiapalgeonvagiémel and
adfnirRtefGehtdudy -éeowaggkgggg %o bﬁggigfsbléh Bagofa;hhe test, each

Injections. In each exp earin
e shalreivels surgiaatiy isplested (scd@neasly) withe fragueent bf fumonr

treat nent groups. e gr.Qup served as, contrql .
{ rEdeNERergPORcly I8 e o it ateEs wERHES Var g trmpesize
f qukidif 4hd Bn@tis m@RGRreOhe biicaih el GifleY 8SLHON &K willP S84
Cl-1033 at a specified |level of active drug. The

Clcalip@8 Wamor sdss fior sachraptina oessredicntdadmctdrdingah dduiosraula:
i ndi cated below. The third group was further divided
into four subgroups, each of whieh received the

desi gnated standard agegsby® )route and schedul es

i ndi cat ed bel ow. WD 2004/ 0143862 PCT/ | B2003/ 003388 - 23
Group 4 was further subdivided into groups receiving

C onker® 8471 10 Rvidth g tiapyimoEachng asd fis Ge 128 iNB$n. Evaluation of
eval uated with each dosage | evel of standard
anticancer activity was evaluated based on the formula T-C, where “T” and “C”
are the median time (in days) required for the treated and control (respectively)
tumors to reach a pre-determined size of 750 mg (the “evaluation size”). CI-1033
was dissolved in 50 mM sodium lactate buffer, pH 4.0, and administered orally at
various dosages in 0.5 mI. volumes. Standard agents were diluted as described in

the package inserts and administered at various dosage levels in 0.5 mL injections.

In each experiment, mice bearing established tumors were randomized into -
one of four treatment groups. One group served as control treatment groups.
Group 2 was further divided into four sub-groups, each of which received oral
doses of CI-1033 at a specified level of active drug. The CI-1033 was
administered according to the schedules indicated below. The third group was
further divided into four subgroups, each of which received the designated

standard agent by the route and schedules indicated below.
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chenot herapeutic. The data presented fromthe
orthotopic tunor nodel studies In Exanples 1 5 and 2

w@gioaioi438h t hat the conbi nati on of Cl-1033 andPCT/IB2003/003388

genctitabine or paclitaxel is surprisingly active in
reducing the rate of growh of tunors in animals. The
ability of these agents when2Bsed together establish

t he conbinati on_to be superior as an antltu [ agent
than ol ATRER % 3RS ffdhes St ded WP gOBRBIcCBRmesCENANGN

Ty .11:33%*81 b m%%&' 3R alviHORR BHsk 3Vebf flandard
Docetngge Begause t he syneervgll%stl c effect s%sereve anaar
wichémotherapeutisi nat i on of Cl-1033 and paclitaxel were

so surprisingly dramatic, a tunor growth del ay study

W th d@l@&iﬁ'@){ﬁés_eﬁ@d ffdm fHeIstheapiciony etodd] agdienBitExamples 1

subcut aneously jnplanted human non-small cell |un .
c&nd 8&8%@%@@%@6 cop aﬁ@ ofl%%@%tané@emféa 1pe g paglitaxel is
a RX nd
22 g?%s%gﬁ?nacéﬁgé Erg{/e}&ﬁ%n st a %E(ggthH%S %?rﬁ[aam%% Szajihgng

c abﬂityl oﬁﬂxeseeafmgﬁsaﬁhes usémmgethmeéstaﬂw}dﬂs@snﬂ»inaﬁﬁn t@be superior
5 was adni.ni st IV on da 19, 23, and 27.

> 6 PRI PR g U PT GRASRS BT 871035 and
docetaxel as single agents were 11.7 and 35.7 days,
respectively. Several of the groups given conbination

chenot herapy 20 denonstr gyesMPamd growt h del ays in
excess of 35 days indicating an enhanced therapeutic

berghbt GrowtH baasm @@110931 it bs&matmmpﬁh $oebtaxel

docet axel and Cl - . Figure 1 denonstrates the

ennanc Gk Withe n%&g%& c%%fe?% ity tH%ontHi SAARR 11033

Wi th axe e responses were
dedid paditase] werhsar slrpﬂmaﬁglyl dranestis ;smltumor wecosthiaiglalG0kdy w1th

duri ng the Parti responses. were 25 def
t iossiaxel pad %irﬁgg%g@%aon Cﬁﬁégﬁﬁ‘i} aub %%&qougasm meﬁ uman
t MR nShiieen | ca%él@&ho%lfaft,p?ﬂﬂ ab1- o a‘iQUpi(?tZ% 0.7 and 0.2

responses ob tved in a s receiving
t heg/ap eus admageered PlOnort days 19{23ch]1d\%33(}tpgtmec ha\ang edtaddished

a rece canbi ned the t h n f t
Zli%%ansqehév R RerogtAl. Meten kt iftes GET %, ang 5
Bl h@RRRASRS N%Qrayﬁb |2r3 a1 7R ’Hlefcﬁft‘i%dﬂl &ﬁn&%tr&wh
therapeutlc agentsmthls stuyvvas mar kedl y

el delays ot GvHI33tandslocetancd avsingle sgenys weregldnt and 387 Q%svs

o 0 P00 100, BT BRSSO By

t Qighfonbivated RindtRIgkdwihQela%e i0éXcessl 783-days indicating an enhanced
therapeutic benefit for the combination therapy comprising docetaxel and CI-
1033. Figure 1 demonstrates the enhanced tumor growth delay accompanying
treatment with CI-1033 and docetaxel. Complete responses were defined as
tumors that decreased in mass by 100% during the study. Partial responses were

" defined as tumors that decreased in mass by at least 50% during the study. The
number of partial and complete responses observed in animals receiving both
therapeutic agents in this study was higher for those animals receiving combined
therapy than for those receiving single agent therapy. However, the number of
complete responses observed in animals receiving both therapeutic agents in this

study was markedly elevated over those receiving single agents (13.3% vs 4% and
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EXAMPLE 5 Tunor G owh Delay with Cl-1033 in
Conbi nation with Etoposide 5 The synergistic

W@ eovbions8é ons provi ded by this invention have PEEIB2003/003388

eval uated in standard chenot herapy studi es using
femal e i nmunodeficient nude mce. The conbination of
Cl -1033 and etoposide was evaduat ed against a
égcutaneouslé qplanted human_ non-smal | cel
cdhe cembyietes ot fesesiwo agepty @%’&P&ﬁ%‘tt%ﬁlw’ lPtQPhWOF fyeight
4033 and etop03|de Cl-1033 at doses of 10 200,
122 "and 77 ng/ kg was admi ni stered 24 hours after each
of 3 etoposide doses. Etoposide was administered IP

at doses of 80, 50, and ?ﬁﬁwﬁﬁﬁsn days 12, 16 and
20. Etoposide was relativVv Ineffective in del aying
t NMEw@obo Grbwth DeldyAbith €1:1038 ﬁng Conttgratioratvith Etaposidien

tol erated dose of 50 ng/kg in this trial while

Cl - 1033rieasnyglsyic %f)fn*bﬁiatlbﬂ@s (gr&?hﬁe@ By‘f'ﬂ‘h@ﬁhfvbﬁibrﬂ{ave been
et oposi de at 50 and 15 1033 at 77 ny/

proyalveted i siengar ngn@thﬁr@@y stugies| Bing fangple un@pngd et nude

t

adiits: dRE coBRRAKES: GO IElooSldl R BB ageys

r e@batﬁmlsedu@l@zempmntedthumantﬂaamnﬁllcm&algtdmﬁcawn@gran,eﬂlzs.
However, etoposide was well tolerated only at the

| onest IﬂQﬁl@ cb@simRton &thl WIANELED38 anletop8side,i MX-1033 at doses of
Conbi nation Wth Capecitabi ne The synergistic

c o9 hatt-ianA 97 praskg wesladsyinistired Phheis ilier aaely ef Betoposide

oARHE RpePa AR ERATR, S RRER RO B 1B ap dovs
C amgq&staﬁ@ R0 Ewpdsiay alas adladzeayglaeﬂedtwa i1 8dlayih g AROL6Wih of

25 mgl anted nmurine colon carcinonma, C26. In one
353 nele pgent ahw maxioum gderaied glosapfedd mafkiee this trial while

Cﬂ?@% Rhs \ga?g citﬁzfeSI ne bin U(Sjrr Jioet%hﬂ Wﬁé mg/kg and CI-

adm ni stere aneo

capsGiat ab n@kgimduceﬁampmc&mmeet mmslaadng'utmnst groedh tan aliat
doses of 7 nd 500 /kg. on days 14-16, 21-23, and
zsobgsrveéfWét Prntingle AR 2 Wﬂe éloa9s ﬁcﬂthemoabl@asa

an&hsﬁ%ginﬁ@@ 'v&ré?e ﬁ‘§ bétte? %a‘ﬁ é‘@%ealémﬁ BOFede?; etoposide

days, pecti vel Severa roups given
c owin well tmratcﬁenbtztnehealpwesieim&smd,t ed tunmor WO
2004/ 014386 PCT/1B2003/003388 -25 growth delays in
excess of 22 days indicating an enhanced therapeutic
benefit for the conbi natEXAMIEE Gpy conpri sing

¢ agﬁ%}ﬁai?li Egm%{]n%tlgln g)t%sCapecitabine
The synergistic combinations provided by this invention have been
evaluated in standard chemotherapy studies using BALB/C female mice. The
combination of CI-1033 and capecitabine was evaluated against a subcutaneously

implanted murine colon carcinoma, C26.

In one combination trial with CI-1033 and capecitabine, CI-1033 at doses
of 40, 20, and 10 mg/kg was administered orally simultaneously with each
capecitabine dose. Capecitabine was administered PO at doses of 750 and 500
mg/kg on days 14-16, 21-23, and 28-30. The optimum tumor growth delays for
CI-1033 and capecitabine as single agents were 3.6 and 22.5 days, respectively.

Several of the groups given combination chemotherapy demonstrated tumor
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Capeci tabi ne caused 3/6 conpl ete responses and 2/6
partial responses against C26 col on carcinoma as a

waevgloesdsgent , while Cl-1033 as a singl e agent PCHIBA63/003388

ineffective in this trial. The conbination of
capeci tabi ne at 750 or 500 ng/ kg and Cl-1033 produced
a greater than additive effegs- (14/36 (39%) corrpl ete

responses and (5/36 (14% ) partial respons
SiBHYYE debninsexepss 33 dayhimdicaping i eieRes 6@9%‘5’:9 byngfifcfor

o o Y LB o 1 0
SUr V1 VOt e T 8 BDRT LERL EAODSL A1 55 bk

the co I on Oor capeci Ine

adgmmtsamcmbﬂ @r¢thefia beakinplg ageiawhe C![nlowas £§ithgie agent
26/ cl.one 10 . produced superior. anticance

ef¥fas dnstipghusia tE’é ialy ddecampinatign o%qap@ﬁ&abmer?g 780 50R0 s

I
orDfe TR fond R etk ingd IR R QRGO e
ewainpﬁteexéspomses amh(ﬁ@ﬂe(M%))qntnil e¢epbrsenude sitigheagegRiCIsio33
bcuta eousl non-smal |l cell |ung

| ant e
c 4R eaves Bt ucedipa 8@? ey TeGtSURVOI8JesPEglivaly-and
2 (ikgionesr éfl '1'03@ é{(ﬁfaﬁgcf Qn@%/&%& 287 Hmorfled QurfiveR.

havi ng advanced OVCAR-5" Human ari an Cancer

xenogr

o0 g R A b o
Nehd 021083 arhidistered oy mde-bbQ3R advanceadmiinesdodsret/elond €0
produce neani ngful ti cancer effects against
d%fﬁle ﬁ%&?}é{ﬁﬁleﬁﬁ CepEd to %@Wb@mﬂs@glq ggents
t Righel I aI Cl - 1033 adm ni stered followi ng cisplatin
therapy 25 provi ded superior anticancer effects

agai nst advanced OVCAR-5 than either single agent,

i.e., for instance tunmor growh delays (T-C s) greater
than 18 days for conbi ndt LEf7 Cl - 1033 at 5 and 10

Sqéliﬁ’#’%g?oﬁ?l?}% 1 VR A o Spi at i n-aam ni ot er od

al one dase WD, 2004/ 014

PCT/ | B ingfign of égqﬁ%t %ﬂdé%lspéﬁ%% Wy e"ﬁcﬁ‘@?déﬁi der noi d
C%&&hﬁ@&ﬁkﬂﬁéﬁﬁﬁﬂéEﬁﬁﬁmkﬁ ﬁh&&ﬂhﬁ&n&ﬂ%ﬁﬂ gﬁﬁ&ﬁ%ﬁhﬁﬁ
to cisplatin before and af er a single

Cinofi388I1 cF1b lungsmseer txheogreft fIRLEAS. of drug schedul ing in
therapeutic protocols utilizing Cl-1033 and cispl atin,

CI-1033 at 40, 20, 10, 5 and 2.5mg/kg was administered PO on days 28-37
to mice having advanced OVCAR-5 Human Ovarian Cancer xenografts.
Cisplatin at doses of 12, 6, 3, and 1.5 mg/kg was administered IV on days 28, 32,
and 34. Neither cisplatin nor CI-1033 when administered alone produced
meaningful anticancer effects against advanced OVCAR-5 human ovarian cancer
xenografts. In this trial CI-1033 administered following cisplatin therapy
provided superior anticancer effects against advanced OVCAR-5 than either
single agent, i.e., for instance tumor growth delays (T-C's) greater than 18 days for
combinations of CI-1033 at 5 and 10 mg/kg with 12 mg/kg Cisplatin (greater than
18 and 21 days, respectively) compared to cisplatin administered alone at this
dose (10days).
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a single dose of 6 ng/kg cisplatin was adm nistered |IP
to m ce bearing advanced 5 A-431 xenografts of Day 16

w@omkwsss i npl ant either 24 hours prior to orPEfAE003003388

singl e dose of either 100 or 200 ng/ kg Cl-1033. Tunor
grom h was assessed and the conbination of cisplatin
foll owed by Cl-1033 producedzér greater than additive

effec as e%gnced an 11-13.5 V\%ﬁh deI a
gy teP’rS]FHH g SarcHPmacy SHienad
seﬂs@hv?‘t Lc}:?s@laﬁl‘ﬁ%‘éf&ré aft] SRR e o @—1@33 1’@(3&”539&@ ‘i’he

car bopl sing different dosing schedul es.
8 effert- of@tB@ sche@dinigiin dterapeuify pﬂmt@bmtﬂmmg ‘-lm:f(ﬂda;rs@latm

RS G0y & TR FPRUE A PURBH T4, RLFS TeeHE Feed

C - AB N QBT X AR TRy 1% pogmrﬁgﬁ%lplmenﬁé}mmo‘aheﬁ@& 1O bRAkS a
at either 40, 20 or ng/ kg days 32-35

t spngleedesa of pitker @eHon RQQ @rgé%’cg ¢IF>1Qi5t3 Eu@@sgl@fwtll w@s asbessathdnd

R R R RO T G el PG b her B b aeifhicve

| Whcicaeidenssl byemonl- 8.5 day BroRak el cdBpdea®ithat produced by
t opot ecan produced neani ngful anticancer effectiveness

asisptaiia g Bigutashor growth del ay agai nst advanced

H125 NSC | ung xenografts. Anticancer effectiveness of

t he corfmdat ieswits aneokiaisapesing 111633 had casbomatihesingdjfietent

ad nl st ere | ndi vi dual | y. There was no i ndication of
“oxicity. Simlar results occur with

CPT 11 aIthough the treatnent schedules may 25 be

varied. EXAMPLE 9 (- 10%@&2§)i nation Wth

Radi ation Therapy The sy combi nations
pf@mwn@onﬁﬂm&ubﬂw{ﬂﬁ%ﬁoﬁéﬂﬁ been evaluated in a
muri ne squarmus cell carcinoma, SCC7 inplanted

subcut ey Yé@o‘:’é%%(x%}e iinfsleld BRI fefifle nude
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combination of CI-1033 and topotecan was evaluated against a H125 human cell

lung carcinoma xenograft.

Both CI-1033 and topotecan produced meaningful anticancer effectiveness
as measured by tumor growth delay against advanced H125 NSC lung xenografts.
Anticancer effectiveness of the combinations were superior to that of either agent

administered individually. There was no indication of potentiated toxicity.

Similar results occur with CPT-11, although the treatment schedules may

be varied.

EXAMPLE 9
CI-1033 in Combination With Radiation Therapy

The synergistic combinations provided by this invention have been

evaluated in a murine squamous cell carcinoma, SCC7 implanted subcutaneously
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Tatfecti V6 Mgirghthe Rif- tsiucoma Bhdedain the 3.7-day tumor growth delay
produced by the 5-day treatment schedule at the dose used in this study.

Radiation at 5 Gy for 5 days produced a tumor growth delay of 28.5 days.
Combination therapy with 5 Gy radiation plus CI-1033 produced a surprisingly
superior effect compared to that observed with radiation alone (42%
enhancement) indicating a superior anticancer effect with this clinically relevant
fractionated irradiation schedule. Data representative of this effect is provided on
Table I and Figure 2.

Similar enhancement of CI-1033 in combination with radiation was seen in

LoVo tumors, a colon cancer model.
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In a Si ngle carton as a

kit, thereb

y
more other chemotherapeutic agents, pharmaceutically acceptable salts thereof, or

ionizing radiation.

The combination of therapeutic agents may be packaged together. The

package generally will include each active ingredient packaged separately, thereby

avoiding any interaction between the agents prior to administration, as well as

individually packaged buffers or diluents for each agent. If desired, the

individually packaged drugs can be placed in a single carton as a kit, thereby

providing convenience to the attending physician or medical attendant. Such a kit

may contain two compartments comprising CI-1033 in one compartment and an

antineoplastic agent in a second compartment. A kit having at least three

compartments comprising CI-1033 in one compartment and two different

antineoplastic agents (together with their separately packaged diluents or buffers,
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cell proliferative diseases conprising adm nistration
in a therapeutic reginen of an inhibitor of at |east
one erb B tyrosine 5 kinase and at |east one

anti neopl asti c agent selected fromthe group

consi sting of gentitabine, paclitaxel, docetaxel,
cisplatin, carboplatin, etoposide, adrianycin,

t opot ecan, CPT- 11, capecitabine, or pharmaceutically
acceptabl e salts thereof, or ionizing radiation. 2.
The method of Caim1l wherein said inhibitor of the
erbB tyrosine kinase 10 is an irreversible inhibitor.
3. The method of Claim1 wherein said inhibitor
inhibits nore than one erb B tyrosine kinase. 4. The
nmet hod according to Claim2 wherein said inhibitor is
N-[ 4- (3-chl oro-
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5. The method of Claim 1 wherein said cell proliferative disease is selected
from the group comprising cancer, psoriasis, restenosis, and benign

proliferative disease.

6. The method according to Claim 1 wherein at least one said antineoplastic

agent is gemcitabine or a pharmaceutically salt thereof.

7. The method according to Claim 6 wherein at least one said antineoplastic

agent is a taxane or a pharmaceutically acceptable salt thereof.

8. A combination according to Claim 1 wherein at least one said antineoplastic agent

is paclitaxel or docetaxel.
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20 13. A method according to Claim2, wherein said
anti neoplastic agent is admnistered prior to the

wWer@Bo014380©si ne ki nase inhibitor. 14. A nmethod PCT/B2003MY3388

to Caim2, wherein the antineoplastic agent is
adm ni stered at the sanme approximte tinme as the
tyrosi ne kinase inhibitor. -35. A net hod according to

Caim?2, whereint nti neo astlc a 25 .
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administering to a mammal in need of treatment an amount of at least one
erbB tyrosine kinase inhibitor and at least one antineoplastic agent
according to Claim 1 in an amount sufficient to inhibit cellular

hyperproliferation.

10.  The method of Claim 9 wherein said cancer is selected from the group
comprising solid tumors, non-small cell lung cancer, squamous cell
carcinoma, glioma, small cell lung carcinoma, endometrial cancer, thyroid
cancer, melanoma, colorectal cancer, bladder cancer, renal cell cancer,
pancreatic cancer, head and neck cancer such as esophageal or cervical
cancers, ovarian cancer, myeloma, prostate cancer, sarcomas, chronic

myelogenous leukemia and breast cancer.

11. A method of Claim 1 comprising administering CI-1033 in combination

therapy with ionizing radiation.

12. A method of Claim 1 comprising administering CI-1033 in a therapeutic
regimen with at least one antineoplastic agent selected from the group
comprising gemcitabine, paclitaxel, taxotere, cisplatin, carboplatin,
etoposide, adriamycin, topotecan, CPT-11, capecitabine or ionizing

radiation.

13. A method according to Claim 2, wherein said antineoplastic agent is

administered prior to the erbB tyrosine kinase inhibitor.

14. A method according to Claim 2, wherein the antineoplastic agent is

administered at the same approximate time as the tyrosine kinase inhibitor.

15. A method according to Claim 2, wherein the antineoplastic agent is

administered following the tyrosine kinase inhibitor.



