ANTINEOPLASTIC COMBINATIONS CONTAINING HKI-272 AND VINORELBINE BACKGROUND
OF THE INVENTION 5Breast cancer is the most frequently diagnosed malignancy in women and one
of the top two causes of cancer-related deaths in women worldwide. The incidence of breast cancer in
the world is increasing, and it is estimated that the disease will affect 5 million women in the next
decade. Treatments permit control of symptoms, prolongation of survival, and maintenance of quality
of life. However, in about 40% to 50% of all patients treated with curative intent, 10incurable metastatic
disease will develop Since there is no cure for metastatic breast cancer, current therapeutic goals are
palliative. In several cancer types, deregulation of growth factor signaling is observed, associated
with a hyperactivation of the ErbB receptors. The ErbB receptor family includes ErbB-1 (also known as

HER-1, epidermal growth factor receptor (EGER)), -2 (a. -2), 15 HER-3 (a.k.a.
ErbB-3), anéﬂ?é‘@%?ﬂ%%@&@%@&&ﬁ@g5@?&%@?&%@5@@% n-small cell lung
cancer (NSGEGHEPPRBA), breast cancer (14%-91%), and pancreatic cancer (30%-89%). In

NSCLC, activation by mutation of amplification of ErbB-1 also occurs in 10% to 30% of patients.

Overexpression of ErbB-2, usually resulting from erbB-2 gene amplification, is observed 20 in tumor
tissue in 258ACR38Y NP AEINDAEhi@With metastatic breast cancer (MBC) and is associated

with madignant traggfpimations BbBsd pualexprassienishsualiasseuatadithasmasedpggressive
tumor phenotype, worse overall prognosis, and faster rel times at all.stages of cancer
developme .QHWSFnO(fﬁB\ﬂﬁﬁﬁ'ﬁe‘gﬂ %ﬁtglsd\{/lé?‘r]gf?ﬁ?e“é%ﬁ%irw (g)%?g}gﬂglrgeel%cﬁvoﬁgs%gt%aﬁ%g f%%?%atment with
either anthracyldinélakasiatorndrt iaxsimated $ed bhdratheraliErb Bulipb ovaraxprdssior in

tumorigenegis HAs PRERMA ?éyﬁ%tegi%;ief@%%&ﬁ@qﬁ%g%m@mmm@&we@ncers-

Among current therapeutics for cancers, specifically those charactaeriz_e_d b ove,re;x&ﬁlgtression of ErbB-2,
are vinorelbalit Q515U R EHTHRTS 73/ findraiBlfg P51SEH KSR EEE GHRY 8 R4fdid having broad
antitumor activityblaetsiibiroughsmicrotudbuBo80discapimmnis\in orsl hinexprestnts@asioa@eneurotoxicity

profile than yﬁ%ﬁﬁ%&ﬂt\{m%m%mm%elbine has been shown to be less toxic to axonal
microtubules than vincristiné or _ S ,
In several cancer types, deregulation of growth factor signaling is observed, associated

with a hyperactivation of the ErbB receptors. The ErbB receptor family mcludes ErbB~1 {also
known as HER-1, epidermal growth factor receptor (EGFR)), ErbB-2 (a.k.a. neu or HER-2),

15  HER-3 (ak.a ErbB-3), and HER-4 (a.k.a. ErbB-4). Overexpression of ErbB-1 is observed in
non-small cell lhung cancer (NSCLC) {40%-80%), breast cancer (14%-91%), and pancfeatic
cancer (30%-89%). In NSCLC, activation by mutation of amplification of ErbB-1 aiso occurs in
10% to 30% of patients.

Overexpression of ErbB-2, usually resulting from erhB-2 gene amplification, is observed

20  intumor tissue in 25% to 30% of patients of patients with metastatic breast cancer (MBC) and 15
associated with malignant transformation. ErbB-2 overexpression is usually associated with a
more aggressive tumor phenotype, worse overall prognosis, and faster relapse times at all stages
of cancer development. In women with MBC, this overexpression confers a relative resistance to
treatment with either anthracycline/atkylator- or taxane-based chemotherapy. EtbB-2

25  overexpression in tumorigenesis has been mainly studied in breast cancers but 1s alse observed in
other cancers.

Among current therapeutics for cancers, specifically those characterized by
overexpression of ErbB-2, are vinorelbine, trastuzumab and HKI-272. Vinorelbine, a
semisynthetic vinca alkaleid having broad antitumeor activity, acts through microtubule

30  distuption. Vinorelbine presents a lower neurotoxicity profile than vincristine or vinblastine.

Vinorelbine has been shown 1o be less toxic to axonal microtubules than vincristine or

1



vinblastine at therapeutic concentrations. In studies concluded on subjects with advanced breast
cancer, tfreatment with vinorelbine as a single agent is at least as efficient as other chemotherapies but
with a lower risk of toxicity. However, the risk of toxicity increases in parallel with the number of
previous anticancer treatments. 5Trastuzumab (HERCEPTLN(r) drug) is a humanized monoclonal
antibody specific for the extracellular domain of ErbB-2. It presents significant clinical benefit and
significant antitumor activity when used alone or in combination with taxanes in metastatic breast
cancer in first-line treatment or in patients who have tumor progression after chemotherapy. Because
of the improvement in survival, trastuzumab-based therapies have become standard of care for
women 10 with ErbB-2-positive MBC. For women with advanced or metastatic disease, breast cancer
eventually recurs despite trastuzumab treatment. Trastuzumab-based thera}gy is also associated with

potential carHIEEtBIaitCRAA - BERSRHEM P SBilies Fonuiehit IBA ST Bt st S e
occurrence ghsecontarykiB-Rmiiatiens saipthaasnirynchticrnofi@xieacel kiler domain ErbB-2

receptor. SUgh.muLAiANS GAREESIILR SNk ecile which &reaotiasqgnizRdiicile antbody. 191

recent studies, trastuzumab in combination with either vinorelbine or taxane (paclitaxel with or without
carboplatin Pefaigceth e piaReUBliE 8 &t Snte ERSHErbB-2- overexpressing MBC. As expected,
the mogt frequentgradetod ciEROEETVEIG With the: cambiiaationaftsastuztmabsandfivifiongtbine was
neutropenia, HKElf 2isa sm?%%gl%%yle irréver ilgleél%%p-%r B.regepior %} tor spegific for 20
. , -7 & o 171 e § i
epidermal g%%’g 5 gg{g?)?neaé%gtorr (ErbB- Tc;":r%'m GF _ ,1 r B:Z HER-2), ancf rbB-4 (HER-4). HKI-272
blocks kinagetizttiviliFoftthEaleraistsr WROHIH T M s d R HeBiG Bieat sprseTe Fpliss phate (ATP)
binding site @fitheresepiatiemiGiiR Dlocks frsbBssraeptoratinphesphaelationtincells at doses
consistent with inhibition of cell proliferati In vitro HK:h—Z?% alone %nh&bigs &ginasp acg%ig of ErbB-1,
ErbB-2, and rpfﬁﬁ-eﬂl,eflntﬁli’bﬁ‘fgvfﬂar%grasctgﬁua}%)\?vbtﬁg%%ﬁ{ﬁpbersea‘fléfteaﬁ{é)ﬁj%sgaﬁjr?lrorocg?lr incgs‘f‘,r antg( presents a
potent GrowttnBibRidmofivnlBander velerasidtadtarseftinirarEr BIRs: WedleurRKI1-272 blocks
tumor growth, iaRograll anjmal:redelsrQueralil ti{d2Aisless heigntagainst &b 1-dependent
tumors than ErbB-_2-_d?pendentrtuqnor in ,vi\éo, even tfg%gll%h ig rrweaS%eqt%iv?rg%{?ltz%%ggic%ﬁg%gst the 2
kinases in viPE! PRI AR LN AR o & AR KT SPIRE e dtic e s, regimens, compositions, and
kits 30whichranerasefof inctre@atingr phelastaticohreash samomeamiotslitawhdesdoSyMVIERY OF THE
lNVENTIONecepior. Such mutations can result in cancer cells which are not recognized by the antibody. '
15 In recent studies, trastuzumab in combination with either vinorelbine or taxane (paclitaxel _
with or without carboplatin, or docetaxel) was utilized to treat subjects with ErbB-2-
overexpressing MBC. As expected, the most frequent grade toxicity observed with the
combination of trastuzumab and vinorelbine was neutropenia.
HKI-272 is a small molecule, irreversible pan-ErbB receptor inhibitor specific for
20  epidermal growth factor receptor (ErbB-1 or EGFR), ErbB-2 (HER-2), and ErbB-4 (HER-4).
HKI-272 blocks kinase activity of the receptor through binding to the intracellular adenosine
triphosphate (ATP) binding site of the receptor. HKI-272 blocks ErbB receptor
antophosphorylation in cells at doses consistent with inhibition of cell proliferation. In vifro,
HKI-272 alone inhibits kinase activity of ErbB-1, ErbB-2, and HER-4, inhibits tumor cell growth
25  with breast and lung tumor cell lines, and presents a potent growth inhibition of lung cancer cells
resistant to gefitinib or erlotinib. /n vivo, HKI-272 blocks tumor growth in xenograft animal
models. Overall, HKI-272 is less potent against ErbB-1-dependent tumors than ErbB-2-
dependent tumors in vivo, even though it has equivalent activity against the 2 kinases in virro.
There remains a need in the art for therapeutic methods, regimens, compositions, and kits

30  which are useful in treating metastatic breast cancer and solid turnors.



This invention addresses the need in the art by providing regimens, compositions and methods using a
HKI-272 compound and a vinorelbine compound for the treatment of cancers, such as solid tumors
and metastatic breast cancer. 5In one aspect, regimens for treating a neoplasm in a subject are
provided and include administering a vinorelbine compound and administering a HKI-272 compound.
Desirably, the vinorelbine compound is vinorelbine and the HKI-272 compound is HKI-272. In one
embodiment, the neoplasm is breast cancer. In another aspect, a regimen for treating a solid tumor
associated with overexpression or 10amplification of HER-2 in a subject is provided, wherein one cycle
of the regimen includes 21 days. The regimen includes orally administering at least one unit dose of
HKI-272 starting on day 1 of the cycle and intravenously administering at least one unit dose of
vinorelbine on days 1 and 8 of the cycle. In a further aspect, a regimen for treating a metastatic cancer
associated WM@%W&%%WC%% of HER-2 in a subject is provided. One cycle of the
regimen includes Zisdaysinchiide:regitmered dutle srosaltycadininistanag. avlteasiane adit dose of
HKI-272 St%%ﬁga%f&s%gya%{%&% YIS ARFIAVERRHSY edminisieripakeaskRBE UL dose of

vinorelbine on days 1 and 8 of the cycle. In still another aspect, a product comprising a vinore bine
compound &¥& PHRPIEADTE SP FRRIRRATS BREATIEECEs a combined preparation for simultaneous,
separate or sequentiat usedn ¥aaingfarneaplasmespasmammaiiect artbpyet&durthercaspect, a
pharmaceutical pack for treati N [%' i@ %Qﬁnﬂ@t@h 'g%&ﬁm Is.pravided.and pcludes (a) at
least one uﬁ&ng'olpg%eé% i/ian%?gﬁ%{%h%?gn at least one u\é{ﬁ dose of HKI-272. 25In aﬁdc}ﬁer aspect, a
pharmaceutiEsrebRmhsmorisit BSerugHa Befthng AsrEBRd KSR Zal%E least one
pharmaceutigalyiageepiabiolaifier breasi Bastitt another aspect, a method of treating a neoplasm
associated with oyerexpression or,amplifieation,of HER:2.n.& mammel 1 peed.ereof g provided and
includes administering a UAIF dose of & vinorelbing compoundrang administering a unit dose of a

HICI-272 complbigsgion of HER-2 in a subject is provided, wherein one cycle of the regimen mcludes 21

days. The regimen includes orally administering at least one unit dose of HK1-272 starting on day
1 of the cycle and intravenously administering at least one unit dose of vinorelbine on days 1 and
8 of the cvcle.
In a further aspect, a regimen for treating a metastatic cancer associated with

15 overexpression or amplification of HER-2 in & subject 1s provided. One cycle of the regimen
includes 21 days and the regimen includes orally administering at least one unit dose of HK1-272
starting on day 2 of the cycle and intravenously administering at ieast one unit dose of vinorelbine
on davs 1 and 8 of the cycle.

In still another aspect, a product comprising a vinorelbine compound and HKI-272

20 compound is provided as a combined preparation for simultaneous, separate or sequential use in
treating a neoplasm in 2 mammal.

In yet a further aspect, a pharmaceutical pack for treating a neoplasm in one individual
mammal is provided and includes (a) at least one unit dose of vinorelbine; and (b) at least one unit
dose of HKI-272. ' '

25 In another aspect, a pharmaceutical composition is described and contains vinorelbine,
HKI-272, and at least one pharmaceutically acceptable carrier.

In still another aspect, a method of treating a neoplasm associated with overexpression or
amplification of HER-2 in a mammal in need thereof is provided and includes administering a
unit dose of a vinorelbine compound and administering a unit dose of a HKI-272 compound.

30 Other aspects and advantages of the invention will be readiiy apparent from the foliowing

detailed description of the invention.



300ther aspects and advantages of the invention will be readily apparent from the following detailed
description of the invention. DESCRIPTION ON OF THE INVENTION This invention provides
compositions, methods, and regimens using a combination of a HKI-272 compound and a vinorelbine
compound for the treatment of cancers. This invention 5 provides in one embodiment compositions
comprising HKI-272 and vinorelbine for the treatment of neoplasms. Also provided are products
containing HKI-272 and vinorelbine formulated for simultaneous, separate or sequential use in treating
neoplasms in a mammal. The invention is also useful as an adjuvant and/or neoadjuvant therapy of
earlier stages of breast cancer. The invention provides, in another embodiment, methods for the
combined use or 10 administration of a HKI-272 compound and vinorelbine compound. The
Therapeutic Regimen and Its Components Without wishing to be bound by theory, the inventors
hypothesize that the combination of HKI-272 and vinorelbine for treating a neoplasm is desirable

because HICESRARAFGROHEHSINYAOEAAY ErbB-2 kinase rather than the extracellular domain. Thus,
this combination has different fnechanisnssaf sensitivitys and resistanasnanddhenpresents an
advantage r therapeutic combination of trastuzu nd vinerelbine..Further, the combination
o HI- 27 T e B e e it
other pén-ErsBitahibitprsmbrimaHetysiHekisrBrrintditionaeautyseEikne s #rough an
20irreversibigpingding abaidargetedcysicire sesiciiadi thadnbi BIRdng peckebeishe receptor.

These met odséicogqpinatio 1S and rodutcts are usngdjl in.thte treatmer}t of aivgg%%gf n%%é)lasms,
particularly HELB LS QeI %usov%pr?ér%per%rsssﬁi T OF alrlr%%ff?icrg%%gfw "7 Bhe embo iment, the
neoplasm israsthd atsoneidrarhahcad solitapsediurea foethst rembelifheat, dHusaEoplasm is
metastatic. {papothes igphedimenti-naariassdhstmavbadirated JhasAascined herein include,

e.g., lung cancers (such as brgonchioalveolar carcinoma and non small cell lung cancer), breast
cancer? (sUAHUSHANISPA A Braist %’é‘}?@él}laiﬁ‘bﬁﬁﬁﬁ%‘}f,ggﬁ%%% east cancer), prostate cancers,

myeloma, head and neck cancer, transitional cell carcinoma, small cell and large cell neuroendocrine
carcinoma qfﬂpgﬁémggﬁgg{@%@,%ﬁ @.@ngpgggpgdiment, the neoplasm is resistant to trastuzumab.
Without wishing to be bound by theory, the inventors hypothesize that the combination of

‘HKI-272 and vinorelbine for treating a neoplasm is desirable because HKI-272 targets the

15 intracellular FrbB-2 kinase rather than the extracellular domain. Thus, this combination has
different mechanisms of sensitivity and resistance, and then presents an advantage over the
therapeutic combination of trastuzumab and vinorelbine, Further, the combination of HKI-272
and vinorelbine is anticipated to be more effective than combinations of vinorelbine with other
pan-ErbB inhibitors due to the tvrosine kinase inhibition activity of HKI-272 through an

20  imeversible binding at a targeted cysteine residue in the ATP binding pocket of the receptor.

These methods, combinations and products are useful in the treatment of a variety of

neoplasms, particularly those associated with overexpression or amplification of HER-2. In one
embodiment, the neoplasm is a solid tumor or an advanced solid tumor. In a further
embodiment, the neoplasm is metastatic. In another embodiment, neoplasms that may be treated

25 as described herein include, e.g., lung cancers (such as bronchicalveolar carcinoma and non
small cell lung cancer), breast cancers (such as metastatic breast cancer and HER-2 -positive
breast cancer), prostate cancers, myeloma, head and neck cancer, fransitional cell carcinoma,
small cell and large cell neuroendocrine carcinoma of the uterine cervix. In still another
embodiment, the neoplasm is resistant fo frastuzumab.

30 The regimens, methods, and compositions described herein include the concurrent,
simultaneous, sequential or separate administration of the components, i ¢., a HKI-272 compound

and a vinorelbine compound. The term "composition” as used herein is intended to cover both
4



30The regimens, methods, and compositions described herein include the concurrent, simultaneous,
sequential or separate administration of the components, i.e. , a HKI-272 compound and a vinorelbine
compound. The term "composition" as used herein is intended to cover both pharmaceutical
compositions in which 2 or more components are mixed, compositions of matter such as
pharmaceutical kits and packs in which the components are individually packaged for concurrent,
simultaneous, sequential, or separate administration. In one aspect of the invention, "a combination”
includes simultaneous administration of the HKI-272 and vinorelbine Scompounds. In a further aspect
of the invention, "a combination" includes sequential administration of the HKI-272 and vinorelbine
compounds. In one embodiment the 111(1-272 is administered before the vinorelbine compound. In
another embodiment the vinorelbine compound is administered before the HKI-272 compound. In

another aspECETERHITHRTEIROR S KN Sep o S S eRMPRBELLIER Bk LRSS /AT ibrelbine
compoundssiiaap ariauiaeutRdherape phcksag iwiech ithadiehdhedwe canjporéniadbihéfoombination are
administered at specific ti a maounts wi r iment, the
combination %ﬁﬁ% ﬁ}aﬁ%ﬁ%%%%ﬁgﬁ%ﬁé%\g%%ﬁ%&}% L?gg'sqél}%grzle& ggr?efﬁg%gﬁ%grlggeutic effect

than that actievabisapgrthahsistipisaicavs REFEEIR ROt Ehinpouht YRoEE e vinorelbine
compound alepssMbarestheragd mpistsationetbiiose agantmisi seduendialseqsaparate, the delay in
15administering the seco penent should nat be such as to lose the benefits groyided the
combinationa(iﬁ-grrlg’gfiﬁon o neﬁ% em agg iﬁllneoﬁ?,ﬂ%ﬁ}g con B}Iﬁlgﬁ'oﬁln 0 etﬁrg%falﬂ%ggﬁglf% %){%%grelbine

compoundsaépaisieathtyordlicsuned toictraatnert dp srethetanewiasst bangsrelbother

embodimeng,the sarmbinationeidberdi @212 and yinpimiine.casipeunds: aredsatisited for treatment
of breast, 20kidney, bladder, mouth, larynx, I us, stomach, colon, ovary, and |ung), and
polycystic kfaﬁ%%%ss? g admn}ftsmﬁlgg e?é%r?%en%?egﬁggﬁﬁo\}v%?g %&8%%@1}3%%&9}]rlﬁividual",
"subjed® andi¢ipptisisttegrmangedvinte fohbrigeanipnemelaidhercrmamptionimraidinehs isg Fheasmhals,

preferably miggs ratS., RISk RHERlsJabRIEs: HeS, BAls: SWIREintatla. shasR-hersesdgnhuman
primates, and humans. 25Desirably, the term "individual”, "subject" or "gftieg%'l}r_ fers to a human. In
! |

certain circutro iAo ATURE PRIS TR Y 65t S RRRE RTAT A Rl Sl BBRd Y ats, and mice, and
other animaishiisatdsbethbatimentsicthef sitlyeetsor-Patismiscand dvrnead: ofndrelbtherapaptivdreatment.

Accordingly . {hie taF SHDIRGE A RAlIENkRS Asrd RSISIRAANSAY AR BA]aR patient or subject to
which the HKI-272 and vinorelbine compounds can be administered. In one )

15 administering the second component should not be such as to lose the benefits provided the
combination therapy.

In one embodiment, the combination of the HKI-272 and vinorelbine compounds is
particularly well suited for treatment of metastatic breast cancer. In another embodiment, the
combination of the HKI-272 and vinorelbine compounds are well suited for freatment of breast,

20  kidney, bladder, mouth, larynx, esophagus, stomach, colon, ovary, and lung}, and polycystic
kidney disease.

As used herein and except where noted, the terms "individual”, "subject" and "patient" are
used interchangeably, and refer to any animal, including mammals, preferably mice, rats, other
rodents, rabbiis, dogs, cats, swine, cattle, sheep, horses, non-human primates, and humans.

25 Desirably, the term "individual”, "subject” or "patient” refers to a human, In certain
circumstances, these terms tefer to experimental animals such as rabbits, rats, and muce, and other
animals. In most embodiments, the subjects or patients are in need of the therapeutic treatment.
Accordingly, the term "subject” or "patient” as used herein means any mammalian patient or
subject to which the HKI-272 and vinorelbine compounds can be administered. In one

30 embodiment, to identify subject patients for treatment according fo the methods of the invention,
accepted screening methods are employed to determine risk factors associated with a targeted or

suspected disease or condition or to determine the status of an existing disease or condition in a
5



30 embodiment, to identify subject patients for treatment according to the methods of the invention,
accepted screening methods are emplayed to determine risk factors associated with a targeted or
suspected disease or condition or to deten line the status of an existing disease or condition in a 5
subject. These screening methods include, e.g., conventional work-ups to determine risk factors that
are associated with the targeted or suspected disease or condition. These and other routine methods
allow the clinician to select patients in need of therapy using the methods and formulations of the
present invention. In one embodiment, the "individual”, 'subject or "patient” 5may have had no
previously chemotherapeutic treatment. In another embodiment, the "individual”, "subject" or "patient"
may have previously undergone chemotherapeutic treatment. In another embodiment, the "individual”,
"subject” or "patient” may have previously been administered an aniloquinazol_ine,cgﬁfss‘inhibitor. Ina
further emb SRR S TRARRETEI IS HEMde: &5 SaREHBIRY AR DI ORSTRI b Affinistered
lapatinib or gefitnitxascdhedGaniequiraziolinesplassiidkesitor: Deditablyhtie diboticountref the patient
prior to treaimeptviih {ne dssgshed combinatians [nsiableEnouandaesiEibadminisiration of the

combinations Ibed herein. In one embodiment, the neutrophil Count of the patient prior to

noot

administratiGHrelasens RGHE BTRSS HY $1HA02 72 YsrApsehEets Le [dadi 8o, YRS Bhdiment, the
platelet sountagfthe patienirprekte admitistpiion otiemvnoretbine amtddiiks2 fRecompounds is at

least 15100"919(39&/;!'{1% " ‘% %%gdorhga'é%i 4%&'%17%?@&&@1‘;? %&qgoﬁf%&n&h%&?)e%mp&%%t’ toa

compound having the’following core structure: H3C) or a derivative or pharmaceutically acceptable

salt thereof Is ehedbrecadiodiamsmchn apdndusle, SRSt an BEter S8t SRR The core structure
represented,akoNeds dapaniiculaiydild <R mompound, foaled-ich2a; whichdiasiie chemical name

(E)-N-{4-[3-¢hloro-4-(2- pyridinylr ethoxgﬁ.ani’li 0 inistered lapatinib of eefiinib as the
-3-cyano-7-e§Hd§?—6q%Lﬁ%%eﬁgyﬁé'ﬁ?&? ot 39 amino -ﬁggﬁqlesneé?mgg} in _onegem%oaslment, the HICI-272
compotifhd usétauinaarbineotiaposiibites. dRerrTin dersirascrvatrh Bt HITT e Sibther
embodiment, agefHpl2/260MRAYNRE RS dhe:SirtiGhuFgit @dministration of the combinations

described herein. In one embodiment, the neutrophil count of the patient prior to administration

of the vinorelbine and HKI-272 compounds is at {east 1500. In another embodiment, the platelet

count of the patient prior to admimstration of the vinorelbine and HKI-272 compounds 1s at Jeast

15 100,000/L.

As used herein, "a HKI-272 compound” refers, in one embodiment, to a compound

Cl NF
/©/O ) E
HN
"

H3C\;|\;/\///\‘rN N

=
O N

having the following core structure:

or a derivative or pharmaceutically acceptable salt thereof Suitable derivatives may include,
20  eg, an ester, ether, or carbamate. The core structure represented above is a particularly HKI-
272 compound, calied HKI-272, which has the chemical name (E)-N-{4-[3-chloro-4-(2-
pyridinylmethoxy) anilino] -3-cvano-7-ethoxy-6-quinolinyl } -4-(dimethylamino)-2-butenamide.
In one embodiment, the HKI-272 compound useful in the compositions and methods described
herein is HKI-272.
25 In another embodiment, an HKI-272 compound has the strocture:
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wherein: RI is halogen; R2 is pyridinyl, thiophenyl, pyrimidinyl, thiazolyl, or phenyl, wherein R2 is
optionally 5substituted with up to three substituents; 113 is 0 or S; R4 is CH3 or CH2CH20OCH3; R5 is
CH3 or CH2CH3; and nis 0 or 1. 10The term "halogen™ as used herein refers to Cl, Br, I, and F.
These HKI-272 compounds, of which HICI-272 is a species, are characterized by the ability to act as
potent HER-2 inhibitors. See, e.g., US Patent Nos. 6,288,082 and 6,297,258 and US Patent
Application Publication No. 2007/0104721, which are hereby incorporated by reference. These
compounds and their preparation are described in detail in US Patent 15Application Publication No.
2005/0059678, which is hereby incorporated by reference. For convenience, "a HK1-272 compound”
is used throughout this specification. However, any compound of the structure(s) provided above can
be substituted for HKI-272 in the combinations described in det%il below. HKI-272, other HKI-272
compounds, and methods of making and formulating same hav ZORpee%gescribed. See, e.g., US
Patent Application Publication No. 2005/0059678 and US P 2,008, which are hereby
incorporated by reference. The methods described in thesg@ents can also be used to prepare
the substituted 3-quinoline compounds useq_;hereln andiére h re’Qy incorporated by reference. In
addition to the methods des@r hee Aternatfonal Patent Publication Nos.

wherein;
R!is halogen,
R? is pyridinyl, thiophenyl, pyrimidinyl, thiazolyl, or phenyl, wherein R” is optionally
5  substituted with up to three substituents;
RPisOorS;
R*is CHs or CH2CH>OCH;;
R’ is CHs or CH2CH;; and
nisQor 1.
10 The term "hatogen” as used herein refers to Cl, Br, L, and F.
These HKI-272 compounds, of which HKI-272 is a species, are characterized by the
ability to act as potent HER-2 mhibitors. See, e.g., US Patent Nos. 6,288,082 and 6,297,258 and
US Patent Application Publication No. 2007/0104721, which are hereby incorporated by
reference. These compounds and their preparation are described in- detail in US Patent
15 Application Publication No. 2005/0059678, which is hereby incorporated by reference. For
convenience, "a HKI-272 compound” is used throughout this specification. However, any
compound of the structure(s) provided above can be substituted for HKI-272 in the combimations
described in detail below.
HKI-272, other HKI-272 compounds, and methods of making and formulating same have
20  been described. See, e.g., US Patent Application Publication No. 2005/0055678 and US Patent
Neo. 6,002,008, which are hereby incorporated by reference. The methods described i these
documents can aiso be used to prepare the substituted 3-quinoline compounds used herein and
are hereby incorporated by reference. In addition to the methods described in these documents,
International Patent Publication Nos. WO0-96/33978 and W0-96/33980, which are hereby
25 incorporated by reference, describe methods that are useful for the preparation of these HKI-272
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25 incorporated by reference, describe methods that are useful for the preparation of these HKI-272
compounds. Although these methods describe the preparation of certain quinazolines, they are also
applicable to the preparation of correspondingly substituted 3-cyanoquinolines and are hereby
incorporated by reference. As used herein, the term "a vinorelbine compound" means vinorelbine or a
5 pharmaceutically acceptable salt thereof, which has broad antitumor activity and that acts through
microtubule disruption. See, Widakowich et al., Anticancer Agents Med. Chem., 8(5):488-496 (June
2008) and Wissner et al., Arch. Phami. (Weinheim), (May 20, 2008 e-publication). The term includes
the neutral vinorelbine compound, i.e. , 4-(acetyloxy)-6,7-
didehydro-154(2R,6R,8S)-4-ethyl-1,3,6,7,8,9-hexohydro-8-(methoxycarbonyl11-2,6-methano-
102H-azecino(4,3-b)indo1-8-y1)-3-hydroxy-16-methoxy-1 -methyl, methyl| ester, (2{3, 3, 4P, 5a, 12R,
19a)-aspid SSPBAHAmA B b RsAR ER A R eT Rt TRAERNIO e RN SHTREY R BRIBTRe and its
pharmaceuticaliyticeeptahle salis-aienavatatiecirdnpiscnimencid Bvndarsninchesimg Aelventrx/SD
Pharmaceu}tlicrg& | gf&gﬁ@y%@%g@na (ALOCRESTO drug), and Inex Pharmaceuticals Corp.
([NXOlZSTI\ﬁ drug), and other vinorelbine compounds, including 15 those discussed in US Patent No.
7,235,564, which 15 Hereby sHedip Sratet By rehine AEEPiTYh &"efbHaRTEREE 8 \inorelbine compound
includes a cpapatie dithaacsidettsal sieitdrighio the Moerefiinencompaynddstracitise below, e.g.,
compounds with a similar alkaloid stru : n ifl edherapeutic benefit.
o\'/il,,, 20 e IE)nr(gBargé%%%%%?ﬁ%rﬁ%ﬁgm%gjrﬁ%}lﬁgﬁﬁére §gégc§%é% %%pl?grgglo setal,inJ. Am.
Chem. Soc.3§83:37@14ﬁ@@2ﬂeﬁ@%}?15ﬁ6‘%93%ﬁ]ge§% - Bham iVedtPaed 18y 38:399582179 (1979). The
HKJ-272 angpiparelbine cempeunds anchearsesponging phapmageudicaliy-acoapiable salts or esters
(hereof Incl {8 1SOMELS SNk Aoy 0193 8 K G HENaR,s0anliaNipsS, dlagtgieomers, and

positional isom maceutically acceptable saltsand esters" refers to salts and esters that are
Spharr@écedticadyinadehtaipiadal have divend bsireth phainatolbgichiybrsise FEs3 S dBh°Salts include,

e.g., salts thakcan,hetormed whgieacidicpretons Riesaiin thasempaundsiale capable of reacting

with inorganic or organic bases. Suitable inorganic salts include eé%, those formed with the alkali
metals or alKaNe R fheisERaBAg SRR SRRER B CALS TR VG ST O RAIRIEIR) YERfieTs
including Adventrs/SD Pharmaceuticals (SDP-012® drug), Hana (ALOCREST® drug). and

Inex Pharmaceuticals Corp. (INX—OHSTM drug), and other vinorelbine compounds, includmg
18  those discussed in US Patent No. 7,235,564, which is hereby incorporated by reference. In one

embodiment, a vinorelbine compound includes a compound with 2 structural similarity to the

vinorelbine compound structure below, e.g., compounds with a similar alkaloid structure that

have been modified to enhance therapeutic benefit.

20
The preparation of vinorelbine compounds are described by Langlois et al., in J. Am.
Chen. Soc. 98:7017-7024 (1976); and by Mangeney et al., in Tetrahedron, 35:2175-2179
(1979).



aluminum. Suitable organic salts include, e.g., those formed with organic bases such as the 10amine
bases, e.g. ethanolamine, diethanolamine, niethanolamine, tromethamine. N- methylglucamine, and
the like. Pharmaceutically acceptable salts can also include acid addition salts formed from the
reaction of basic moieties, such as amines, in the parent compound with inorganic acids (e.g.
hydrochloric and hydrobromic acids) and organic acids (e.g. acetic acid, citric acid, maleic acid, and
the alkane-and arene-sulfonic acids such as methanesulfonic acid 15and benzenesulfonic acid).
Pharmaceutically acceptable esters include esters formed from carboxy, sulfonyloxy, and
phosphonoxy groups present in the compounds of the invention, e.g., C1.6 alkyl esters. When there
are two acidic groups present, a pharmaceutically acceptable salt or ester can be a
monoacid-mono-salt or ester or a di-salt or ester, %gd aimilarl where there are more than two acidic
20groups present?%%ﬁ@'&?%ﬁngfvéllﬂfﬁﬁé%ﬁﬁg‘%% e P L PRSI AOUNds utilized herein
may be presempirbiansadificettor trestthifiedd tomeor dithsalified dunldy or estanfidddoush #nd the naming
of such compaunds is intendeddo incdludeath;thggtiginal (unsalified and unesterified) compound and

its pharmaceutically acceptable salts and esters. Also on%{or more comﬁou ds utilized herein may be

present in more tharBIS SiTai SRR SAAESIRE TEHHMY SESPRLEHTORIEnds is intended to
include &all sihglasstereaisareps:bindral bavixtur dss{wwb ethensadernid propthennisel of suctiude,

stereoisomers. ..., Bharmagayticallyacoentablesalts,Afthe HKI 272andvnigihine,compounds with

an acidic moiety may be formed from organlc and inorganic bases including, e.g., salts with alkali

y ) . . , g
metals or aeaffE SATAPATETAIS BErES B m PR esTs AT AT mCledfefm ,t%?sﬁfbﬁﬁﬁ%jsmm or
30organic basarkansddisteiraadkylommihamnitin saltoduchaas pitetiabLtydaremonichugaltsild  Similarly,

when one of pfs:cATR il e NRLRIRCOD'ARABARE MR Rals,LaKChe fpkmed from

organic and inorganic aci or example, salts'may be formed from acids such as acetic, propionic,
lactic, éﬁric,W&ﬁéﬁ%&F‘c&iﬁ%@?ﬁﬁ%ﬁ&Cﬁ?ﬁl@@%%ﬁﬁ&%ﬂ&%; FemRaBHBSale, hydrochloric,
hydrobrornig:daosphetise. nitd e sttty na.methanesu fonisablaphith ate nssutfdnde, doendéhesulfonic,
toluenesulfopy. camphorsulionic, and-simlatknown aecepiable A usRAaMARAKNC of this
invention CORtAINS & basic functonal group.%t’her s3litable examples of pharmaceutically acceptable
salts includendsgaregacist Hmitedradsuians itatsomictads) é&%ﬁi@éﬁ“é%#ﬁ:%?ﬁ?ﬁﬂ@f%dide; nitrate;
bisulfate; phogphaie asist Rhaspliaie; Jsanicotinate: laciaie; salicylate; acid-eissaleniandte; oleate;
tannate pantotgeenate;u?%'talr(t:rggﬁg ascorbate; succinate; maleate; gentisinate, fumarate gluconate;

glucardnate ™ EhHSIRE FOFAAHE: benzoate: glutamate: methanesulfonate; ethanesulfonate:

benzenesuIfonate?}{zﬁmhﬁeﬂé@mf@m?ble esters include esters formed from carboxy, sulfonyloxy, and
phosphonoxy groups present in the compounds of the invention, e.g., Ci.¢ alkyl esters. When

there are two acidic groups present, a pharmaceutically acceptable salt or ester can be & mono-
acid-mono-salt or ester or a di-salt or ester; and similarly where there are more than two acidic

20 groups present, some or all of such groups can be salified or esterified. Compounds utiiized
herein may be present in unsalified or unesterified form, or in salified and/or esterified form, and
the naming of such compounds is intended to include both the original (vnsalified and
wnesterified) compound and its pharmaceutically acceptable salts and esters. Also, one or more
compounds utilized herein may be present in more than one stereoisomeric form, and the naming

25  of such compounds is intended to include all single sterecisomers and all mixtures (whether
racemic or otherwise) of such stergoisomers.

Pharmaceutically acceptable salts of the HKI-272 and vinorelbine compounds with an
acidic moiety may be formed from organic and inorganic bases including, e.g., salts with alkali
metals or alkaline earth metals such as sodium, potassium, lithium, calcium, or magnesium or

30  organic bases and N- tetraalkylammonium salts such as N-fetrabutylammonium salts.
Similarly, when one or more compound utilized herein contains a basic moiety, salts may

be formed from organic and inorganic acids. For example, salts may be formed from acids such
9



10 pamoate (i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)); and salts of fatty acids such as
caproate, laurate, myristate, palmitate, stearate, oleate, linoleate, and linolenate salts. In on.e
embodiment, the vinorelbine compound-is vinorelbine tartrate. The compounds can also be used in
the form of esters, carbamates and other conventional ester forms, also referred to herein as prodrug
forms, which when administered in such form, 15convert to the active moiety in-vivo. Exemplary ester
forms of the compounds of this invention include, but are not limited to, straight chain alkyl esters
having from Ito 6 carbon atoms or branched chain alkyl groups containing 1 to 6 carbon atoms,
including methyl, ethyl, propyl, butyl, 2-methylpropyl and 1,1-dimethylethyl esters, cycloalkyl esters,
alkylaryl esters, benzyl esters, and the like. 20Accordingly, a pharmaceutical composition is provided
and contains effective amounts of the HIC1-272 and vinorelbine compounds in combination or
association WRFFoh& 6P frapharfiaecatieit MeEEpaBe CafrbfcStNaBie BRATRfeRRF:
pharmaceuligiaGariensdsad hewivinelydeopicaie moeiclisnitddonaekeipiama; diluents, fillers,
disintegrants, lypricantsand piher agenls nal.can aeion,as8.cartist. I sl Rgypaceutically
acceptable efmplen means an E%exmplentt atis usefulin reparing a pharmaceutical composition
that is genepetipebleandnshexiccariP desndbleinapimdoiasexipie icivatFowec dhtible for
veterinayy uggias-welhasior Brman aiasRaceticaluses DHchexgiRients canbasalitkdiquid,
semisolid, or, in the case of an aerosol comppsition, gaseous. Pharmaceutical ¢ Qsitions are
prepared in ALCordance Wi atgt%}g%?g%1erﬁﬁl§#ﬁ§§é%€ﬁ%g aﬁ?g@é fljglr%’s},) su ﬁalgf’s %Iegﬁ%}é%c? tl% Remingtons
Pharmaceuticaic@iSticheits: 1ty athtiond edarifonsde Pleaemnas; MackhPasidirgaCompany,
Easton, Pa.£1982k: Rharmaceutically aecppiabiepameisanaihose thatare.campatinianaith the other

ingredients jn the formulation and biologically acceptable. Suitable pharmaceutically-acceptable
excipients or¥AA e EPA bR EF %‘gp Ié"ft?Orer%ﬁ%%%? 3 £ g

onate; 11 ZSNES nais. p-toluene .
N IRCIUGE BG" inert eXdipiants such as lactose,

sodiunm Caryenmats; Galciuhmptibgishatesd dalbiom-Tarbihates) yrad alditng fandadidinegiting agents

such as corp,stasehif A0 acid: Ainding agents sueh as gelatinansiatei. bikcating agents such as
magnesium stearate, stearic acid or talc; preservative agents such as ethyl or propyl 4-

ShydroxybeR2BaFE s FRBRIRS BRI AY XTI SEd ®fablet or caplet formulations may be
uncoated or coatetheithepdonivacify hbindisintelgrdtioncéndethestibseguent absoptientiofithe active

ingredient within (h6. 0asirRIRRIRALIACL: Frie-mRIe HRRE RirRility.andietappearapge using

conventional coating agents and procedures well known in the art. In one embodjment, the weight of
the tablét is QPIEESP AT S8 4, 81, 605 BRI 0 B AoRAr B AFBHEh S b tfE' ¥R gimens
The regimens-ndscribed harkii taday, alsigincide dhe! aden mistiatibonot otlierdagentsnbvone
embodiment, I (ealeR {yhsploclides AdminsUfionoha 1axan: sdnd0apiRRl gnd pacitaxel
[e.q., a suspension of paclitaxel bound to albumen nanopatrticles, which is available as
: butyl, 2-methyipropy? and 1,1-dimethylethyl esters, cvcloalkyl esters, alkylary! esters, benzyl
esters, and the like.
20 Accordingly, a pharmaceutical composition is provided and contains effective amounts of
the HK1-272 and vinorelbine compounds in combinaftion or asscciation with one or more
pharmaceutically acceptable carrier. Suitable examples of pharmaceutical carriers used herein
include, but are not limited to, excipients, diluents, fillers, disintegrants, lubricants and other
agents that can function as a carrier. The term "pharmaceutically acceptable excipient” means an
25  excipient that is useful in preparing a pharmaceutical composition that is generally safe, non-
toxic, and desirable, and includes excipients that are acceptable for vetermary use as well as for
human pharmaceutical use. Such excipients can be solid, liquid, semzisolid, or, in the case of an
aerosol composition, gaseous. Pharmaceutical compositions are prepared in accordance with
accepiable pharmaceutical procedures, such as described in Remingtons Pharmaceutical
30 Sciences, 17th edition, ed. Alfonoso R. Gennaro, Mabk Pubhshing Company, Easton, Pa. (1985). |
Pharmaceutically acceptable carriers are those that are compatible with the other ingredients in

the formulation and biologically acceptable. Suitable pharmaceutically-acceptable excipients or
10



15 the ABRAXANE(r) reagent]. Paclitaxel may also be administered on a weekly schedule at doses
60-100 mg/m2 administered over 1 hour, weekly, or 2-3 weekly doses followed by a one week rest. In
one embodiment, paclitaxel is administered intravenously over 3 hours at a dose of 175 mg/m2,
optionally followed by cisplatin at a dose of 75 mg/m2; or paclitaxel administered intravenously over 24
hours at a dose of 135 mg/m2, optionally followed by cisplatin at a dose of 20 75 mg/m2. In patients
previously treated with therapy for carcinoma, paclitaxel can be injected at several doses and
schedules. However, the optimal regimen is not yet clear. The recommended regimen is paclitaxel 135
mg/m2 or 175 mg/m2administered intravenously over 3 hours every 3 weeks. These doses may be
altered as needed or desired. In another embodiment, other active agents may be included in a
combination with an 25 HKI-272 compound and vinorelbine compound and include, e.g
chemotheraf38iaTe ‘Qfe Fde < AP LORIING WGRAEs o PO BESHITBIROS RS IATSS EirP SRT derivatives
thereof), hocarbsatagetiisy henseateamesstins, dahvoxitegratoramifendt diamasironglegcotsiatrdzole);

antibiotics (i,g., QlEAY Gl RISOMYSIR, MIAXANHANE. ddatHbIciA- AagHRQERYE R, Sitammy gin, or

. \eqrh .
daunorubicin), o%her antimitotic agents %ye., vmblastl_ne, vincristine, ten|p08|de ; topoisomerase

inhibitors (i, BAZEStHGIEEAR, TITABtEES T dtlpBSRIS B HRs BeR S e B! EREPYYTM or DOXILO
reagents, peaylatesklipns maldoxaribicinkyidioshiosice)dandbbthecagers tuttidnydnoxyarea,
altretamine, rituximab, paclitaxel, docetaxel, L-asparaginase.or aemtuzumab azottamicin);
biochemicaf‘]nrrfgé%?a fr?ég)%‘éeeﬁ%r ;{r%glﬁgl EGﬁR%ﬁiﬁtors _sucr’1t as EKB-569 or other multi-kinase
inhibitors, ea§tithinsecdiat tiikje s senhennunifach it PaeBps? DB SRRIKNAEY AP15S8TAM e tumor cell
and tumor vasgullaiisiiofdresaamnomeiiaiors (deredRigrietensid th2 aor BGfe)«mxaimpiastof suitable
interferons include interferon a, jnterferor interferon ry,.and mixtures thereof 5Desirably, the
combinationv‘fé;’%%hrl{e0 ﬁljéli%%ﬁ %g?%sﬁgu%lé]ze;%dﬁ%l%re l%ﬂ’eéécg%mnﬁ%und may be further combined with
antinedplastic alkylating agents, e.g., those described in US Patent Application Publication No.
2002-01981§3ﬁwmm(;§ﬁ[ﬁ,@@y0inmrﬁ@§ﬁﬁ%gsby reference. Antineoplastic alkylating agents are roughly
classified, according to their s

ructure or reactive mniety, into several categorjes which jnclude nitrogen
mustards, such as ?ﬂe&éﬁﬁﬂ%‘e RS TS 8?8@1%{%?}1% e %6 1%%?3%#7%&@,” Iﬁ%‘s amide,
melphalan, ancecitiotamibubl;regidindsrimuiegedddednisirsiies thiotepacmitorfiisiae and
dianhydrogalagfitol wg,qi%r 3 Qulgioloabked sulfinatesmarsmasopusuliannikgsaluas.such as

bischloroethylnitrosourea U), L(jgclohe yl-chlorogth Injtroso%rea (&’:Cr lég,hag o ot doses
methyl&yclo FiteseBUrad Cq,@hfgf)q ?ﬁ/%‘y%fgﬁﬁ?% Jtfazine denvatives: Stich as

- procarbaziné{-déa¢arpazingniaivtht8 temdZoiomideklstraptdzotmkimdiphidhileyet by arosucicicarmustine,
methdoreth%ﬁmﬁl one embodiment, paclitaxel is administered intravenously over 3 hours at a dose of 175

mg/m’ , optionally followed by cisplatin at a dose of 75 mg/m?; or paclitaxel administered
mtravenously over 24 hours at a dose of 135 mg/m’, optionally followed by cisplatin at a dose of

20 75 mg/m’. In patients previously ireated with therapy for carcinoma, paclitaxel can be injected
at severat doses and schedules. However, the optimal regimen is not yet clear. The recommended
regimen 1g paclitaxet 135 mg/m*or 175 mg/m” administered intravenously over 3 hours every 3
weeks. These doses mayv be altered as needed or desired.

In another embodiment, other active agents may be included in a combmation with an

25  HKI-272 compound and vinorelbine compound and include, e.g., chemotherapeutic agents, such
as alkyliating agents or mTOR mhibitors (rapamycin and derivatives thereof); hormonal agents
(i.e., estramustine, tamoxifen, toremifene, anastrozole, or letrozole); antibiotics (i.e., phcamycin,
bleomyci, mitoxantrone, idarubicin, dactinomycin, mitomycin, or daunorubicin); other
antimitotic agents (i.e., vinblastine, vincristine, teniposide); topoisomerase inhibitors (i.e.,

30  topotecan, irinotecan, etoposide, or doxorubicin, e.g., CAELYX™ or DOXIL® reagents,
pegviated liposomal doxorubicin hvdrochioride}; and other agents (i.e., hydroxyurea,

altretamine, rituximab, paclitaxel, docetaxel, L-asparaginase, or gemtuzumab ozogamicin);
‘ 11



lomustine)and platinum compounds. Platinum compounds are platinuin containing agents that react
preferentially at the N7 position of guanine and adenine residues to Mini a variety of monofunctional
and bifunctional adducts. (Johnson S W, Stevenson J P, O'Dwyer P J. Cisplat n and Its Analogues. In
Cancer Principles & Practice of Oncology 6th Edition. ed. DeVita V T, 20 Hellman S. Rosenberg S A.
Lippincott Williams & Wilkins. Philadelphia 2001. p. 378.) These compounds include cisplatin,
carboplatin, platinum IV compounds, and multinuclear platinum complexes. Representative examples
of alkylating agents including meclorethamine (injectable; MUSTARGEN(r) drug), cyclophosphamide
(injectable; cyclophosphamide, lyophilized CYTOXAN(r) drug, or NEOSAR(r) drug; oral tablets
cyclophosphamide or CYTOXAN(r) drug), 25 ifosfamide (injectable; IFEX), melphalan (injectable,
ALKERAN(r) drug; and oral tablets, ALKEERB%I\Elgﬁdm ), chlorambucil (oral tablets, LEUKERAN(r)
i %

drug), thiotepRERirsEtapEv a6 PRl 5 SRy (Y QL ABTE RSN or

MUTAMY Citbi1arei@)s. blissdfian: (iingestadoie:/ BtdSlibleREXE)agrogy orald ablets, VDO ERAM MO drug),

lomustine (qral ¢ les; e ine. (i ranjal Ji tGLIA Al le-(BICNU), 30
procarbazi r? gf}éﬁﬁ%ﬁ%ﬁ?e%ﬁf%ﬂ%gr& E%%%%%gglgé%%%%z@%% %i‘%ﬁéﬁ%ﬁ%@&R (r) drug),

cisplatin (injeEeRi & er&peRa NP AT RIS PE AT RIeR- ARS) XEPSS BIEIG A (injectable,
PAR_APLATIN (rpesighiyaid exalipiatin {EhOATTNOthoIgh and vinoadisteenembadiment a
combination described herein may further include an antineo i ' ele,.as described in US
Patent Apprl%'ég%_%ﬁ . i% |%ga‘€i3% %%%805%6“50/8%& ﬁé@?ﬂ.a‘o’re%%’oe' 0%8%%??5%%@%@ hgleereby incorporated by
reference. AppliestitdteificatenPiaree-tHasermwaishim dgapvliteccmeaisd Y Jefsiitce which is
structurally ginileshasaciitiaadsnaturabistemaediates(netabalite)dmanbioehemicat pathiway leading to
DNA or RNA synthesis which is used by the host in that pathway, byt a inkibit the, completion of
that pathwa%l?}).éé‘.j “Sfmt e'éfg"éf*b%r/gi o%&\l S?i\/leor_grg%eé’lc{? |%%ﬁfs§gsﬁlﬁ&énaég§}o%es "[ypic}'slﬁi)gu function by (1)
competthg witkcieretbdsalisciolothesphralftc b fegdratoprsiieo padkblpaRY)se 3 ETNABE RNA
synthesis, ogy2) &uhstituiedonamalaholis thatis,neupallyincomuatesdataRNAiBN RNA, and 10
thereby producing a DNA aor RNA that cannot support replication. Major ¢ gries of antimetabolites
include (1) f‘ﬁ%}é% d %ﬁ%@gj’é{smﬁuﬁé%ﬁ?ﬁif&“gﬁ%‘ﬁ%ﬁa‘%fo%ll’é&‘%%” UE 32%? ﬁﬁFR); (2) purine
analogs, whigtidmiryiectherawdtyiratrporirne $GaNehinedongjud ninhbrot deratiuduitaigudifferent so they

competitively, pr-treversibly inbibii pucieaiprogessingiPfONAARRNAIRRE LR DYRIdine analogs,
which mimic the natural pyrimidines ic tosine,ithymidine, 15and ura%ﬁﬁ?t%%mare structurally different so
My cormpetitRRER TSy S ERA R rPRtiaRe S BHERRAEIng BRHNTA BFRNEKERPEsentative examples of
antimetabolitesuinick)ae] pldthout dimitatieh, BaEtuorcangcilui8s Etd phiflusr a4k, 3:¢)pihanidinedione;

topical creayg, L UQBRRLEXH Q7 FEMBFRQING%: 1ORGa SAAR FHHPRARLEX( or EFUDEX()
drugs; injectable ADRUC@EJd(Bdrug or flurouracil), floxuradine (2'-deo>éy-5-fluorour|d¢§e' 20|njectable, |

FUDR or floSGPatiRes o Rl PHE s atine 1O iRt Yo SE el - (RIBRE T drad) rAia
thioguaninenéytarahingut4-antinwd XfdpipleaaFinofisrariéaybiaéd H)Piitimidihdreilpbdomal injectable,

DEPOGy T(ﬂeﬁﬁﬁ&eﬁti{@%ﬁiﬁeg@@%?ﬂ SURRRINEOE RS ARG HEuBh fludarabings.
(9-H-Purin-6-amine,2-fluoro-9-(5-0-phosphono-(13)-D-a-rabinofuranosyl; liquid injectable, FLUDARA),

6-MercaptoSeRRS s A0S HiRIF BRI I ARGt BB SR M 4BIRpQUAds, and multinuclear platinum

complexes. Representative examples of alkylating agents including meclorethamine (injectabie;
MUSTARGEN® drug), cyclophospharmide (1) ectable; cyclophosphamide, tvophilized
CYTOXAN® drug, or NEQSAR® drug: oral tablets cyclophosphamide or CYTOXAN® drug),

25  ifosfamide (injectable; IFEX), melphalan (injectable, ALKERAN® drug; and oral tablets,
ALKERAN® drug), chiorambucil (oral tablets, LEUKERAN® drug}, thiotepa (injectable,
thiotepa or THIOPLEX® drug), mitomycin (injectable, mitomycin or MUTAMY CIN® drug),
busulfan (injectable, BUSULFEX® drug; oral tablets, MYLERAN® drug), lomustine (oral
capsules; CEENU), carmustine (intracramial impliant, GLIADEL); injectable (BICNU),

30  procarbazine (oral capsules, MATULANE® drug), temozolomide (oral capsules, TEMODAR®
drug), cisplatin (injectable, cisplatin, PLATINOL® drug, or PLATINOL®-AQ}., carboplatin

(injectable, PARAPLATIN® drug), and oxaliplatin (ELOXATIN® drug}.
' 12




25 PURINETHOL)., methotrexate (MTX, N44-[[(2,4-diamino-6-
pteridinyOmethylimethylarninolbenzoylj-L-glutamic acid; liquid injectable, methotrexate sodium or
FOLEX; oral tablets, methotrexate sodium), gemcitabine (2'-deoxy-23,2'- difluorocytidine
monohydrochloride ((f3)-isomer); liquid injectable, GEMZAR), capecitabine (5'-
deoxy-5-fluoro-N-rtpentyloxy)carbonyll-cytidine; oral tablet, XELODA), pentostatin ((R)-3-(2-
30deoxy-(beta)-D-elythro-pentofuranosyl)-3,6,7,8-tetrahy droimidazo [4,5 -d] [1,3] diazepin-8-ol; liquid
injectable, NIPENT), trimetrexate (2,4-diamino-5-methyl-6-[(3,4,5- trimethoxyanilino)methyliquinazo
me mono-D-glucuronate; liquid injectable, NEUTREXIN); cladribine
(2-chloro-6-amino-9-(2-deoxy-(f3)-D-erythropento-furanosyl) purine, liquid injectable, LEUSTATIN).

The term "biochemical modu at‘ijnlg atgent" is, well knowq}a ﬂ understpo to.t o%e skilled 5in the art as
. SrEé ther emhodiment, a combinanon desc ee{; eremn ma ernixcu etan K R
an agent given a g ﬁmc 0 anti-tancer therapy, Which servesto potentate its antineoplastic
activity, as welhaplesinetactddiside dsffattedof ihe Battivie’agketie fuiratimetabolite. Leucovorin

and levofolinaieaie t¥Ricalbhbiseehasbiashemmicalspodilating agsnisifpnpaethotigyate.and 5-FU
therapy. Leucovorin (5-formy1-5,6,7,8-tetrah drofoli% acic(ig? é%{%%mmercial Y. available as.an injectable
R‘ﬂ\g] r

liquid (leucdSBHAARETHRI B VIR AT fet et (?(/8%‘%% LAY “Tevofolinate
(pharmécologicallyactivd dedmertofis) fombydtbtmhydrofolieydeid)nis e diVherdially avdiksble as an
injectable coptaining LASPHORIN), fA5.arakiahlets ( SAXBRIN IR stHAether ambadiment, the

combination further includes a kinase inhibitor. Particularlédesirab,le kinase. inhibitors include

multi-kinaseAsHoPE PG & SdHHeMoreSRraAHY TRIBCERBIHYSSHE KIRGS¥ETHh Bdth the tumor cell
and tumor vasgitaiy reitibxamiplassdbsthitabieykinasegnhibitosgdnChude endtimaun I tatioRNgorafenib
(BAY 43-9006,commeassighyayaiiable.paNFXANARIMishRashesn sremed Tagiiagl status by

the FDA for metastatic renal cell cancer; zamestra (R115777, tipifamib), suntinib (SUTENT), and other
compolthds rEbrarte RasRATME R A 1B FIAD KRB Rt 80 S4a8Eh lsIS 5132, and MEK
inhibitors sugkimé:881ds Lo 1PDIRIZHIR At erhiati uedynliltedinasihinhifietemaydosadministered
to the patienbpriqs 0, or sbseauent iR ieaimentuiih, hs vinarelhincamagund andior HICH272.
compound. n’still fj%rt er emgodﬁ’ment.,_t e combination _ma%/. include an anti diarrheal. One of skill
in the art wollsraalilg Berambne trssramea siapld sramarreabToase REKRSH RN ARG Hithout 25
limitation, loperamide:pp-diphenexyiaie: hysliachipiide anduairgping Gudfate wiliernativelye the
ant-diaghea\ MAhe AAMINBRIe o Mt LALSH PLOLIR AN 8RR RANERINR HRRIMRLW the
vinorelbine compou anadjor - compound. _ _
processing of DNA or RNA. Representative examples of antimetabolites include, without
limitation, 5-Fluorouracil (3-FU; 5-fluoro-2,4(1F, 3H)-pyrninudinedione; topical cream,
'FLUOROPLEX® or EFUDEX® drugs; topical solution, FLUOROPLEX® or EFUDEX®
drugs; injectable, ADRUCIL® drug or fiurouracil), floxuradine (2'-deoxy-5-fluorouridine;
20  injectable, FUDR or floxuradine), thioguanine (2-amino-1,7-dihydro-6-H-purine-6-thione (oral
tablets, thioguanine), cytarabine {(4-amino-1-(p)-D-arabinofuranosyl-2(1H)-pyrimidinone;
liposomal injectable, DEPOCYT® reagent; liquid injectable, cytarabine or CYTOSAR-U®
drug), fludarabine (9-H-Purin-6-amine,2-fluoro-9-(5-O-phosphono-(B)-D-a-rabinofuranosyi;
liquid injectable, FLUDARA), 6-Mercaptopurine (1,7-dinydre-6H-purine-6-thione; oral {ablets,
25  PURINETHOL)., methotrexate (MTX, N-[4-[[(2.4-diamino-6-
pteridiny})methyl]methylamino]benzoy!}-L-glutamic acid; liqud injectable, methotrexate
sodium or FOLEX oral tablets, methotrexate sodiwm), gamcitabine (2'-deoxy-2'.2"-
diftuorocytidine monohydrochloride ((B)-1somer); kquid injectable, GEMZAR), capecitabime (3
deoxy-5-fluore-N-[(pentyloxy)carbonyl]-cytidine; oral tabiet, XELODA), pentostatin ((R}-3-(2-
30  deoxy-(beta)-D-erythro-pentofuranosyl)-3,6,7,8-tetrahy droimidazo[4,5-d}[ 1,3]diazepin-8-ol;
liquid injectable, NIPENT), trimetrexate (2,4-diamino-5-methyl-6-{(3.4,5-
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In a further embodiment, the combination further contains an antiemetic agent. Examples of antiemetic
agents include, without limitation, metoclopramide, Dolasetron. Granisetron, 300ndansetron,
Tropisetron, and Palonosetron, among others. Alternatively, the antiemetic may be administered to
the patient prior to or subsequent to treatment with the vinorelbine compound and/or HICI-272
compound. In yet a further embodiment, the combination also contains an antihistamine. Examples of
antihistamines include, without limitation, Cyclizine, Diphenhydramine, Dimenhydrinate 5 (Gravel),
M.edizine, Promethazine (Pentazine, Phenergan, Promacot), or Hy,,droxyzine, among others.
Alternatively, the antihistamine may be administered to the patient prior to or subsequent to treatment
with the vinorelbine compound and/or HICI-272 compound.  In yet another embodiment, the

comblnatlon m mclu? hfact r to prev tand/or treat n utro i lfsé‘{‘fig%ifkﬁth factors may
readily be SBIEE eéqby OZ%%%% T the’ arte accorﬁllng to at?aelc c§ gw %§§ rom the American
Society of CliicklibOGedlogy (ASTCO? Q@@@)mﬂfémm@rypm@éumﬂwaemnméyxbbuammﬁﬁstered to the

patient priok iq @iraypgequent to treatment with the vinorelbine compound and/or HICI-272 compound.
Administration of the Com(gosmons/Comblnatlons 15As used herein, the term " 1% e amount” or

"pharmaceutically BfFLER MU P9 B SRE A m Bk DR A ¢ SRSBTE B gﬁ%utlcal agent
that elicits thetistogieakegenmedicinatredjporise intactissudsystenh dnienals indnedtad K human that is

being soughy, by, 3TeSE3LE0RY, ¥ElRHNREARREdicAl docku - QLeher aiRigian, which includes one or

more of the following: (1) préventing the disease; e.g., preventing a disease, condition or disorder in an

20individuatHEFRRY Be ISrsapad ey A prtee Rt 87 %‘&‘@F&@F%Gﬁ%&%@f experience
or display ther pathelegytcamsynmiamaisiogywithendiséase] (2}, hbibitihg dhdotiseades e.g., inhibiting a
disease, Cond't'ogcga[ﬁd'é(fm%%ﬁe 230 1 divigual 5{93& éu@&%‘?fﬁedl%ﬂ&%"r dign/Rving Shepatelogy or

symptornato?ogy 0 iIsease, con |t|on or disorder (i.e., arresting or slowing further development of
the patifologjraiblfst (é‘f}f?@{%ﬂéﬁé%ﬁ% Iéﬁ@?@?%ﬁ%@h%@ﬁ@ﬂ*@&i%ﬁ%@%@f “meliorating a
disease, congifioneisiserder i0ams individual that 48 Axperieneifg b containing (ISOVORIN)

or as oral tablets (ISOVORIN).
In still another embodiment, the combination further includes a kinase mhibitor,
?articﬁla;rly desirable kinase inhibitors include multi-kinase inhibitors target serine/threonine and
15 receptor tyroéine kinases in both the tumor cell and tumor vasculature. Examples of suitable
kinase inhibitors include, without limitation, sorafenib (BAY 43-9006, commercially available as
NEXAVAR), which has been granted Fast Track status by the FDA for metastatic renal cell
cancer, zarnestra (R113777, tipifarmib), suntinib (SUTENT),_a;)d other compounds that target
Ras/Ral/MEK and/or MAP kinases including, e.g., avasiin, ISIS 5132, and MEK inhibitors such
20  as CI-1040 or PD 0325901, Altematively, the kinase inhibsior may be administered to the
patient prior to or subsequent to treatment with the vinorslbine compound and/or HKI-272
compound.
In still further embodiment, the combination may include an an@i diartheal. One of skill
in the art would readily be able to select a suitable antidiarrheal for use herein including, without
25  limitation, loperamide or diphenoxylate hydrochloride and atropine sulfate. Altematively. the
anti-diarrheal may be administered to the patient prior to or subsequent to freatment with the
vinorelbine compound and/or HKI-272 compound.
In a further embodiment, the combination further contains an antiemetic agent. Examples
of antiemetic agents inciude, without limitation, metoclopramide, Dolasetron, Granisetron,

30  Ondansetron, Trdpisetron, and Palonosetron, among others. Alternatively, the antiemetic may be
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displaying the pathology or symptomatology of the disease, condition or disorder (i.e., reversing the
pathology and/or symptomatology). For example, an effective amount," when.administered to a subject
to treat cancer, is sufficient to inhibit, slow, reduce, or eliminate tumor growth in a subject having
cancer. 30Use of a combination of the HICI-272 compound and vinorelbine compound also provides
for the use of combinations of each of the agents in which one or both agent is used at
subtherapeutically effective dosages. Subtherapeutically effective dosages may be readily determined
by one of skill in the art, in view of the teachings herein. In one embodiment, the subtherapeutically
effective dosage is a dosage which is effective at a lower dosage when used in the combination
regimen described herein, as compared to the dosage that is effective when used alone. Also provided
are one or more of the active agents in the combinations herein to be used 5 in a supratherapeutic

amount, i.e AHIHYAEIE? BESLE T HRE RSRTHIEIH IR WHEH HEB P &BREINTh S BRBEiment, the
other activesagfert{§)-niaydepused in a therapeutic or subtherapeutic amount.  The term "treating” or

‘treatment” refers;fo anyipdicia of SHEGRSS AN AMEIAAIAN A A0 ¥, ALNAIAAY b GaRdition,

including any objective or subjective parameter such as - 10abatement; remission; diminishing of
symptoms of FRERIFErHREsiEjeiRfe patibeIs Sy en difdRm GBI ARIETS. tHEEaleRP &owing the rate
of d_egeaera(ttgﬁmﬁ,qke@diﬁ&senm&ﬁ@nm&nmmjné,afkﬂeggmﬂaﬁmad@sadﬂbﬂibaﬂﬂgsmﬂm@roving a
subjects physical grmental el Being.The zatpentalamalioralon alsymniers cahe based on
objective or su%Jectwe para?neters; Including the results of a physical examination, neurological

examinatiori® HAETBTHETEHStHE TSBUS GamBrind RS rRIiRgH 2t I Meating” includes the
administration of tiae, ki ledtRef 2abslivinrarathioentampalnesieladsuhjesttorpievenireraelay, to alleviate,
or to arrest or inhibit development of the symptoms or conditions assqciat ith.cancers, including
tumor growtﬁl{g%g%%%ta%gr\?\ﬁ% I%ar}l%cé&.”&) ‘é’ﬁﬁ%@hﬁéﬁ%é apﬁgc%?ig%fécf evsii/?ﬁ}%ﬁ%% (lt)lt\ﬂ/\;%%%é% standard
method8 to ehstsdingrie MisEEsarBgiEge O DEfEPRFROTPCEYisEaLB WS SBemveY With @attsr by
examining th@20:patient andweatasaining whathertbepatipnbis sufissng femeanagioAs used herein,
the term "providing" with. respect to providing.a HKI- ound and a vinorelbine compound,
means eithef ety A %"iﬁffg‘tgerélﬁlgn%é) Yf%lﬁmc%rmﬁpgﬁn 3%18p\%n§elbine compound, or

administering a prodrug, derivative, or analog which will form an effective amount of the HICI-272

compound ag{auMRAIGIRING CORRPMELRIIIERRMY- 25The invention therefore includes

administering an HKI-272 compound and.vinorelbine, , ; "
15 _ As used herein, the term "effective amount” or "pharmaceutically effective amount

refers to the amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue, system, animal, individual or human that is being sought by a
researcher, veterinarian, medical doctor or other cliniciar, which includes one or more of the
following: (1) preventing the disease; e.g., preventing a disease, condition or disorder in an

20  individual that may be predisposed to the disease, condition or disorder but does not yet
experience or display the pathology or symptomatology of the disease; (2) inhibifing the disease;
e.g., inhibiting a disease, condition or disorder i an individual that is experiencing or displaying
the pathology or symptomatology of the disease, condition or disorder (i.¢., arresting or slowing
further development of the pathology and/or symptomatology); and (3) ameliorating the disease;

25  eg, ameliorating a disease, condition or disorder in an individual that is experiencing or
displaying the pathology or symptomatology of the disease, condition or disorder (i.e., reversing

the pathology and/or symptomatology). For example, an effective amount,” when administered

to a subject to treat cancer, is sufficient to inhibit, slow, reduce, or eliminate tumor growth m a
subject having cancer.

3D Use of 2 combination of the HK1-272 compound and vinorelbine compound also provides
for the use of combinations of each of the agents in which one or both agent 1s used at

subtherapeutically effective dosages. Subtherapeutically effective dosages may be readily
15



compound to a patient for the treatment of a neoplasm in a patient. In one embodiment, the E11(1272
compound is administered separately from the vinorelbine compound. In a further embodiment, the
HKI-272 compound is administered prior to the vinorelbine compound. In another embodiment, the
HKI-272 compound is administered subsequent to the vinorelbine 30 compound. In still another
embodiment, the HICI-272 compound and the vinorelbine compound are administered simultaneously,
but separately. In one embodiment, the HKI-272 compound and the vinorelbine compound are
administered together as a combined preparation. In one embodiment, a product contains an
FIKI-272 compound and vinorelb ne compound as a combined preparation for simultaneous, separate
or sequential use in treating a neoplasm in a mammal in need thereof In one embodiment, the
H1ClI-272 compound.is sep?_r%ﬁzl}%f gmulated from. the vinorelbine co oungbcln another embodiment,

mR
| - o) ) .
a product 5°EHHAE &SR RA'ERG'tHE Fioraming-Compound as a combined preparation

for simultarsbiisiapepanditesficgaguieninl insddrrge vdoplaseftataanbiena vneethierestn  |n one

embodiment,.apharmasetlicahRack caniaing acousaRl i ertmen-0fa negrlasaien esg individual
mammal, wherein the pack contains units of an HKI-272 comﬁlfc%und in unit cg)esrgg? fgrm acpd units of a

vinorelbine #8RpSUSFiAVIHSH H6 SR & 8RR I e St e ST Y P PR AFFRACS GEicaPback contains
a course ofitreatprethtepaneapasny foraonsighdivichaat msmmvalbinvdierelmthebpaciedolwzins units of an

HKI-272 compoundynuiikdesage.form andHisef s\inRreibing comrasnghif it desage fona In yet

another embodiment, a pharmaceutical pack as described herein contains a course of treatment of
metastatic BFed8t cancer for one individual mammal. 15Administration of the individual components or
a composition cortiaining twebrearareditine inadivic taksomboneniscayie mplioy iy stdtable route.

Such rome%mﬁﬂ@f?ﬁﬂﬁﬁl’%}%@ J&Q&ho%;gncﬁ@gi%ao\{ﬁ%% SNV FRERU IR LE- Y R@Sal Or

intrabronchial), 1nfusion, parenteral (aside from i.v., such as intralesional, intraperitoneal and
subcut&heo%l@‘ﬁﬁ@%ﬁéﬁgﬁsiﬁﬁ%mééﬁft?&ﬁg@%ﬁémﬂlﬁﬁ&ﬁé‘lﬁiﬁéﬂﬁhﬂﬁgﬁéﬁﬁﬁoﬁé‘fﬁg’s the surface
of the body .asd thierianan o ingsnof2Ohogdily passadesinetiding dpithe hedkandim fioeisalitissues), and
vaginal (inclydind, Intrautering administiation), QIhet ipules ol admiDiSUAHADAG.AlprfRasible and
include, without |m|{a{|on, ?lposome-ﬁiedlatg de ivery, toplgal, nasal, sublingual, uretheral, intrathecal,
ocular or otiaBHvery R TELBIMYPRI AR RS AR WHIR NS EBHIP SIUFHE AREABE Hélivered via the
same route ;& pgagdust AispacK dengibedahihareinimay egoipiaiinaielhineqgempaund for delivery by
GoliverCt o e She SRk 5 the Shars Ayl S I R B mbdiment,
the HKI-272vewmibieraippreisdecc taicer il riatigo sy delaytie WnoHabing eomipsuMtls prepared for
intravenous delixgrentn anetherambedinantohaiiidhedd K2 £2nand, vidamibineeogrpaunds are
prepared fo‘[cxsisr;]{}cr:%\t/eedn %%Ecancer. A skilled medical practitioner will know how to use standard methods to
determine whether a patient is suffering from a disease associated with cancer by examining the
20  patient and determinmng whether the patient 1s suffering from cancer.
As used herein, the term "providing" with respect to providing a HKI-272 compound and
a vinorelbine compound, means either directly administering the HKI-272 compound and
vinorelbine compound, or administering a prodrug, derivative, or analog which will form an
effective amount of the HKI-272 compound and/or vinorelbine compound within the body.
25 The invention therefore includes administering an HKI-272 compound and vinorelbine
compound fo a patient for the treatment of a neoplasm in a patient. In one embodiment, the HKI-
272 compound is administered separately from the vinorelbine compound. In a further
embodiment, the HIKI-272 compound is administered prior to the vinorelbine compound. In
another embodiment, the HKI-272 compound is administered subsequent to the vinorelbine
30  compound. In still another embodiment, the HKI-272 compound and the vinorelbine compound
are administered simultaneously, but separately. In one embodiment, the HKI-272 compound and

the vinorelbine compound are administered together as a combined preparation.
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30delivery. In still another embodiment, both the HKI-272 and vinorelbine compounds are prepared for
oral delivery. Optionally, other active components may be delivered by the same or different routes as
the HKI-272 and/or vinorelbine compounds. Other variations would be apparent to one skilled in the
art.  In still another embodiment, the compounds or components of the therapeutic regimen are
administered once a week. In certain situations, dosing with the HKI-272 compound may be 5delayed
or discontinued for a brief period (e.g., 1,2 or three weeks) during the course of treatment. Such a
delay or discontinuation may occur once, or more, during the course of treatment. The effective
amount is known to one of skill in the art; it will also be dependent upon the form of the HICI-272
compound. One of skill in the art could routinely perform empirical activity tests to determine the
bioactivity of the HKI-272 compound in bioassays a q&éoztpgs determin asuit%ble dosage to
administer.  TH& ﬁﬁ?@bfflﬁﬁaiﬁﬁé?gﬁﬁm@n%ﬁﬁ%% 570 ST Sptivhal €ompotinds used in the
combinationanhproguctsdesst iveshtisieifonsaydberfoun skueeldvaagusaitablce maispEre Mowever, the

amounts of gach compaund.in ihe.unikdase cARYaRbwidely: depanding eaHhs.pe of composition,

regimen, size of a unit dos%%e, kind of excipients, and other factors well. known 1%[0 {[hose of ordinary
skill in the aXPIr G ERBEERHERHE T %%O%H%nﬁgiﬁ%%@ie BROEEY SPESRT by weight (% w)
to 10% W oteithies ¢cerAEont cémanotheriembodiribine tenpnindese carboed ekpabioun ©0:00001% w to

1% w, with (he remainder heing the, exeiPIEntOx SXCIRIBNLS , mankh £OMRASIANS described herein

may be in a form suitable for oral administration, e.q., tablet, caplet, capsule, buccal forms, troches,
lozenges and orallﬁ@H%ﬁ’%ﬁ%ﬁmﬁ@?ﬁﬁ?ﬁ%wmj%ﬁw&ﬂf&iﬁ@ﬂm‘ﬁsg{/enous,
subcutaneofis cittadnusel lasnintlavaseilahopdcifusiomn)s el asaa $iEFlE2salutiom suspéEnsion or
emulsion; topical adminiSTAUON € G, A%AINIMENLT H&AM: s AN NS AL dmaSHPPOSTOTY;
or the route of administration may be by direct injection into the tumor or by regional delivery or by

local défive Bharpapisica b ERMaREs: e1Es PHGtAESThplonRINE BFtHS HaftshE3HHent may be
delivered 25gnagsaanieallysrintrmehsatyrintzesianalydneetitanage slyminitavenadsly,
subcutaneously, jptraperitoneally of intratumorally, In geperal the compesilions desaribed herein may
be prepared in"a conventional manner u%mg conveéentional excipients or carriers that are well known in
the art. as described herein contains a course of treatment of metastatic breast cancer for one individual
mammal. '
15 Administration of the individual components or a composition containing two or more of
the individual components may emplov any suitable route. Such routes may be selected from,
e.g., oral, intravenous (1.v.), respiratory (e.g., nasal ot in’rrabronchial), infusion, parenteral {(aside
from1i.v., such as intralesional, intraperitoneal and subcutaneous injections), intraperitoneal,
transdermal (including all administration across the surface of the body and the inner linings of
20 bodily passages including epithelial and mucosal tissues), and vaginal (including intrautenine
administration). Other routes of administration are also feasible and include, without limitation,
liposome-mediated delivery, topical, nasal, subiingual, uretheral, inirathecal, ocular or ofic
defivery, implant, rectal, or intranasal:
While the components may be delivered via the same route, a product or pack described
25  herein may contain a vinorelbine compound for delivery by a different route than that of an HKI-
' 272 compound, e.g., one or more of the components may be delivered orally, while one or more
of the others are administered intravenously. In one embodiment, the HKI-272 compound is
prepared for oral delivery and the vinorelbime compound is prepared for intravenous delivery. In
another embodiment, both the HKI-272 and vinorelbine compounds are prepared for intravenous
30  delivery. In still another embodiment, both the HKI-272 and vinorelbine compounds are

prepared for oral delivery. Optionally, other active components may be delivered by the same or



Pharmaceutical compositions for oral use may also be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid excipient, e.g., calcium carbonate, 30calcium phosphate
or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with water or an oil, such
as peanut oil, liquid paraffin or olive oil. In one embodiment, one or both of said vmorelbine compound
and said HKI-272 compound are delivered orally to said subject.  Capsules may contain mixtures of
the active compound(s) with inert fillers and/or diluents such as the pharmaceutically acceptable
starches (e.g. corn, potato or tapioca starch), 5sugars, artificial sweetening agents, powdered
celluloses, such as crystalline and microcrystalline celluloses, flours, gelatins, gums, etc. Useful
tablet or caplet formulations may be made by conventional compression, wet granulation or dry
granulation methods and utilize pharmaceutically acceptable diluents, binding agents, lubricants,

disintegrant AL ER S S8 IRANT G h R U RCII R LU PRI SHEISE KHIRG B TO&KBTizing agents,
including, betrndrineited ta}lndagiesiom stearate, stearic acid, talc, sodium lauryl sulfate,

microcrystalline cellulgsg, garhaxymeibyieellulase caiciim, Relninypyrolidens.gelalinalginic acid,

acacia gum, xanthan gum, sodium citrate, complex silicates, calcium carbonate, glycine, dextrin,
sucrose, sofFftATHRSTE A AP EHORpHatE it M aliratettseo Rt eI Fma T WsHRH Enloride, talc,
thy starshesidacpondteradmsadan Pretérredsuriace 1omiodifyiag agents iheludesaahionic and anionic

surface modfying,aoente.BaRresan@live.xamples,alsurfacs madiying agents ndlude, but are not

limited to, poloxamer 188, benzalkonium chloride, calcium stearate, cetostearyl alcohol, cetomacrogol
emulsifying FARNLGr0ibe T ERTETR ZEEHBIFIRaINEOR eie i bidap ARtESVERITaRT deRfedsiSulfate,
magnesiumplitiademsiicaseianty iristhpnelaroine 20D raldermulalio nadhereiperéagy, tablets, caplets,
or capsules described aboye, may utilize sta el [time, el rmulations tq alter the
absorption of the Cﬁ:ﬁ‘\:}(}ev%oyﬁ%%%n%j(es mlﬁe1e§1 grgzﬁ %(g)%r?l Igft)i%% }Eﬁ@? a?sg)&gfﬁ[sﬁlg:&gf{)%% rrg%%gilﬁ(;}ing the
active ifgrediientsisviries sHaMaApfased° OPMEINGT.g appropriate solubilizers or emulsifiers as needed.

In some cases it may PEIGESI @b e terasiminisipothescospaupdsdiresiyolodnasairways in 25the form of
an aerosol. combination and products described herein may be formulated in any suitable manner.

However, the amounts of each compound in the unit dose can vary widely depending on the type
of composition, regimen, size of a unit dosége, kind of excipients, and other factors well known

15 to those of ordinary skill in the art. In one embodiment, the unit dose can contain, e.g., 0.000001
percent by weight (% w) to 10% w of either compound. In another embodiment the unit dose
can contain about 0.00001% w to 1% w, with the remainder being the excipient or excipients.

The compositions described herem may be in a form suitable for oral adminisiration, e.g.,

tabiet, caplet, capsule, buccal forms, troches, lozenges and oral liquids, suspensions or solutions;

20 parenteral injection (including intravenous, subcutaneous, ntramuscular, intravascular or
infusion), e.g., as a sterile solution, suspension or emulsion, topical adminisiration, e.g, an
ointment or cream; rectal adnunistration, e.g., a suppository; or the route of administration may
be by direct injection into the tumor or by regional delivery or by local deiivery. In other
embaodiments, one or both components of the combination freatment may be delivered

25  endoscopically, intratracheaily, intralesionally, percutanecusly, intravenously, subcutaneously,
intraperitoneally or intratumorally. In general the compositions described herein may be prepared
in a conventional manner using conventional excipients or carriers that are well known m the art.
Pharmaceutical compositions for oral use may also be in the form of hard gelatin capsules in
which the active ingredient 1s mixed with an inert solid excipient, e.g., calcium carbonate,

30  calcium phosphate or kaolin, or as sofl gelatin capsules in which the active ingredient 1s mixed

with water or an oil, such as peanut oil, liquid paraffin or olive oil. In one embodiment, one or

18



The pharmaceutical forms suitabl.e for injectable use include sterile aqueous solutions or dispersions
and sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions.
In all cases, the form must be sterile and must be fluid to the extent that easy syringability exists. It
must be stable under the conditions of manufacture and storage and must 30be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can be a solvent or
dispersion medium containing, e.g., water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid
polyethylene glycol), suitable mixtures thereof, and vegetable oils. Preferred injectable formulations

. containing vinorelbine are described in the art. In one embodiment, the compounds may be
administered parenterally or intraperitoneally. Solutions or suspensions of these active compounds as
a free base or pharmacologically acceptable salt can be prepared in water suitably mixed with a
surfactant sStithAs# biysrepmat arsse BldetSioneranrd s $ vsveparil it fircerol, liqui.d
polyethylenasgbsgols and mixtures thereof in oils. Under ordinary conditions of storage and use, these

preparations may coiaInA PLESEAINGL0 Breventine arawihyal WIS BRIoAiATsly one embodiment,

one or both of the vinorelbirie an HICI-272 cor{%goun s are delivered intravenously. For use herein,
transdermafiZemiiathat s IRETHHE BB FHERBtRAGoE ABT 066 tFRINs BPFAC L BBIPHSBSRY and the inner
linings ef bediypassagesdaskiiingepithphalasd Lcasa diskuesySuchamministateonsimay be
performed %%{{190529 ﬁresentl §Ompox%9d%¢ or pharmaceutically acceptable salts thereof, in lotions,

. flours, eelatms, ,eis, .. . . .
creams, foams, pafc es, s%lspens’l%lns, solutions, and suppositories (rectal and vaginal). Transdeimal

administration mayss&ildetlenspratedarbuRtreiuseneids barrsueriareR eBiftaiNHg the active
compound apgha:Gakrigithatisiast a-theiasiyerliseonapastiedi islRaRdgxieI kithenskininang allows

delivery of the agent for systemic absorption inta the blood stream via the skin. The carrier may take
any numbef* %Wgﬁr‘ra}éﬂg% ﬁalél%?e e glril%%ﬁn roné?‘lffg,g 6%%’{%531198@’[@%“%‘&’%& ‘E‘S |‘vseusc§’g\}??:%%?trhe creams
and oinfmentdieyereapscogkiga) o redmiselith cngisions sbaritereaecEih Waterdsmyater-in-oil
type. Pastes,gomptisedqlabsemtivecoansiers.disparsed inineteleumer dvephilisprialeum
containing the active 20ingredient may also be suitahle. A variety oflocc.lf.ls’i%/e devices may be used to
release the etk ﬂ%‘?&&i@ﬂﬁﬁ?ﬁﬁﬁ%lbﬂ’éﬁgﬁé% U R R meSbia" emibrane covering a
reservoir conthinisig, thyeiactivetingsedisnt swithicr dvishowt alcarhier, odaumauiteicontiinng the active

ingredient. Qher geolisive davicesate kaown indRediteralissicrinpesitans formulatiees may be made
from traditional materials, including cocoa butter, o ,
15 modifying agents include nonionic and amonic surface modifying agents. Representative

examples of surface modifying agents include, but are not limited to, poloxamer 188,
benzalkonium chloride, calcium stearate, cetostearyl alcohol, cetomacrogol emulsifying wax,
sorbitan esters, colloidal silicon dioxide, phosphates, sodium dodecyisulfate, magnesium
aluminum silicate, and triethanolamine.

20 Oral formulations herein, e.g., tablets, caplets, or capsules described above, may utilize
standard delay or time release formulations to alter the absorption of the active compound(s).
The oral formulation may also consist of administering the active ingredient in water or a fruit
juice, containing appropriate solubilizers or emulsifiers as needed.

In some cases i may be desirable 10 administer the compounds directly to the airways in

25  the form of an aerosol.

The pharmaceutical forms suitable for injectabie use include stenie aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sierile mjectable solutions
or dispersions. In all cases, the form must be sterile and must be fluid to the extent that easy
syringability exists. It must be stable under the conditions of manufacture and storage and must

30  be preserved against the coniaminating action of microorganisms such as bacteria and fungi,
The carrier can be a solvent or dispersion medium containing, . g water, ethanol, polyol (e.g,

glycerol, propyiene glycol and liquid polyethylene glycol), surtable mixtures thereof, and
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25with or without the addition of waxes to alter the suppository's melting point, and glycerin. Water
soluble suppository bases, such as polyethylene glycols of various molecular weights, may also be
used. In another embodiment, one or both of the HKI-272 and vinorelbine compounds can be
delivered by the use of liposomes which fuse with the cellular membrane or are endocytosed, 30i.e.,
by employing ligands attached to the liposome, or attached directly to the oligonucleotide, that bind to
surface membrane protein receptors of the cell resulting in endocytosis. By using liposomes,
particularly where the liposome surface carries ligands specific for target cells, or are otherwise
preferentially directed to a specific organ, one can focus the delivery of one or more compound into the
target cells in vivo. (See, e.g., Al-Muhammed, J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin.
Biotechnol. 6:698-708, 1995; Ostro, Am. J. Hosp. Pharm. 46.1576- 1587, 1989). In other cases, the
preferred prégaiiRiforiior Sl aich Bk B e EBIRpeeEERDE S Bp Aifi dat pRsfésihe art
Encapsulating:s aisttaisneanaésabs empioyesk withitiserel paasia«eiither campeundaiand the term
compositiorf, can nslude, e Actyenotedient in,omelnalion. wiib AT ensapsualg material as a
formulation, with or without other carriers. For € ample, the compou 85 can also be delivered as

microspheré@?@ﬁéi@ﬁ?#é@a@%ﬁﬁ%@i%ﬁwqfrﬁ‘éﬁ@éW?Bééiﬂ’i@h%,sﬁﬁfé?%bﬂ@?@é Buior®be administered
via intraglermapinjeciion abdrugreaniaininobaiespspheres; ichlawly salerse suhgutaneously (see

Rao, J. Biomater S%}ilé Po[:lg{legns(’).ﬂ%g] 7:623-645, 19 1%;Ofatlg'sOl%iodegradgble nd in}ectapl{}%gel formulations

feS bl ar T m g onog! SeRId Bee U

(see, e.g., é%?ﬁ arm. Res. _ ( géﬁereé orS%PatTpaard]rﬁlnlssTr?fion (see, e.qg.,
Eyles, J. PrsniirRhzpsaeslv 49 3896 12 1991 oBetkracastannaband snivadiesoalrsstes afford

constant defiy@nyrias wesksRe mamis. Cachaliesan Aoakse e used douthe delivery of the compounds
of the present in\é?ntion, e.g., anti-gthegp lerotic medic osages of the 1It]g:el§112r¥a2{;eCompound

S enis.
. . Or use he %1 aAns e{m acfmmﬂﬁtratlon 1ncqn&e Isa(P msgaﬁons ACT0SS.
and Vinorelbine ompoun S IS typiCal with oncology treatments, aosage regimens are closely

monitoted by thebrdntimyiphipsisibnpzaecn &l nesviero us-fabtur spiffsiiding! thecewl/asityeof the disease,
response togthe HiagaseaanY thsptnentselateditoritities-aaenaRthhealthintthe.patignt. Dosage

regimens are expected to vary according to the route of administration. The dosages and schedules

described h& B@Fcﬁﬁét%%}eﬂg %{ﬂ%@%&wn&mh@tﬁes, suspenstons, solutions, and

suppositories (rectal and vaginal). Transdermal administration may be accomplished through the
use of a transdermal patch containing the aciive compound and a cartier that 1s iert to the active
15 compound, is non toxic to the skin, and allows delivery of the agent for systemic absorption into
the blood stream via the skin. The carrier may take any number of forms such as creams and
olntments, pastes, gels, and occlusive devices. The creams and ointments may be viscous liquid
or semisolid emulsions of either the oil-in-water or water-in-oil type. Pastes comprised of
absorptive powders dispersed in petroleum or hydrophilic petrolenm containing the active
20  ingredient may also be suitable. A vanety of occlusive devices may be used to release the active
ingredient into the blood stream such ag a semi-permeable membrane covering a reservoir
containing the active ingredient with or without a carrier, or a matrix containing the active
ingredient. Other occlusive devi;:e's are known in the literature.
Suppoesitory formulations may be made from traditional matenals, including cocoa buiter,
25  with or without the addition of waxes to alter the suppository's melting point, and glveerin.
Water soluble suppository bases, such as polyethylene glvcols of vartous molecular weights, may
aiso he used.
In another embodiment, one or both of the HKI-272 and vinorelbine compounds can be
delivered by the use of liposomes which fuse with the cellular membrane or are endocytosed,
30 ie., bv emploving ligands attached to the liposome, or attached directly to the oligonucleotide,
that bind to surface membrane protemn receptors of the cell resulting in endocytosis. By using

liposomes, particuiariy where the liposome surface carries ligands specific for target cells, or are
20



25particular disease state and the overall condition of the patient. For example, it may be necessary or
desirable to reduce the above-mentioned doses of the components of the combination treatment in
order to reduce toxicity. Dosages and schedules may also vary if, in addition to a combination of an
HKI-272 compound and a vinorelbine, one or more additional chemotherapeutic agents are used.
Scheduling can be determined by the practitioner who is 30treating any particular patient using his
professional skill and knowledge. For the HICI-272 compound and/or vinorelbine compound, it is
desired each compound of the combination of compounds is in the form of a unit. dose. The term "unit
dose" or "unit dose form" as used herein describes a single dose form including, without limitation,
tablets, caplets, capsules, powders i.n sachets or vials, saline infusion bags, as described above.

Unit dose forms contain from about 0.1 to about 300 mg of a HK1-272 compound. In another
embodimerEE SR HESE R IEERAMN S SRS 5 I8 R0t 3D 6 ity BT B Ek oS & @ifipound. In
another embanhmadtinthérenitedosd formiveotitainsgabddtiSiatonaid oLIMNBOO mgushithis BIYEG 3272
compound. |p.a further embadimant.theinitdesedorm ceaing Abok.4p FaARoM 30R.mg of the

HKI-272 compound. In still a further embodiment, the unit dose faun contains about 100 to about 300
mg of the HIRRRP2EBIP S HEY S epBtE drBEdi R At e L BB TGPRREBAIAIRY 68ut 120 to
about 390 mgmiilibel hded272 compound. In yet a further embodiment, the 10 unit dose form contains

about 160 to abotl 308 .ol JheHlslea 4 camaangedn AR oG BMORHINNI UL gose form

contains about 200 to abou 00 mg of the HICI-272 compound. In yet another embodiment, the unit
dose form cBATEIRS SFRPLD T ABBINSH A SIS LRIDT SoeB MBI e RsAREIERSodiment, the
unit dose fosmgontains.abautat leastabihtul 20 gartrstiia fusthes, embosiment dhealsit dose fo,in
contains at least.about 160 mqg, In another 15 embadiment, it dose form. contains af least about
240 mg. L?ﬁ%ﬁﬁ 53715] 8%} S%rﬁsnd) r(;%?\“bréég ?n%%g%gg% ét.]g%g(?ra Iytg,%%ea ’dolse %nge of about 0.01
to 100 Yhg/Ke MrBpieleERsoOHiRFaAtTIBEIRRCT 02 PP BBenpBtiaLS BFIRRIsEre it 8 a95#Ge of about
0.1 to about9Q.medkasiinasather ambesimentpihertic, F272-composind iscaeiministesad at a dose
range of about Itg about 80 mg/kg, In a further embodiment, the =272 compound is 20
administereaﬂJﬁf1?';‘c1z)<11‘3‘c1%%l Eroal{’rlllgl;l[lg‘ % g Sgﬁ‘tel%’toagb%%q{r%sg/&”lgst{f§ég%]%%%%1§?’éﬁ’m Galr qéer{?,sthe HKI272
compound i&acimirdsterstheara gosewahgesof. Rbuun Phamatsdb P60 g Akd S sBiv further

embodiment theHisl a2d 2 EABRAUAS administered Alidedose vangaohaheutdenasakout 50 mg/kg.
In another embodimeﬁnt, r}%edglgl_ﬂfz compoun igr{agminister.ed at a dose ran%{le of alte)g)%tcfso to about
YRS A L8 o)

50 mg/ky. GH& 8% 8K Lo Al UM SS orih Pa R B HEAT A 7 515 10 DB detarmine the
bioactivity ofrtecmoenpound in bioassays and thus determine what dosage to administer. In one
embodiment, the oral dosage of the HKI-272 compound is at least about 700 mg/week. In another
embodiment, the oral dosage of the HKI-272 compound is about 800 mg/week to at least to about
1700 mg/week. In another embodiment, the oral dosage of the HICI- 30 272 compound is about 840
mg/week to iagésl@8Ber g WeEKC imanoikemd bodithart (el dosage of the HKI-272 compound

is aboy;,900 mg/week wgﬁlgpw&ﬂ@% weskeAn adutberambogdimentihe.grsldasage of the

HK1-272 compound is about 1000 mg/week to about 1500 ) :
treating physician, based on nuinerous factors mcjuding the severity of the disease, response to

the disease, any treatment related toxicities, age, and health of the patient. Dosage regimens are
expected to vary according to the route of administration.
The dosages and schedules described heremnbefore may be varied according to the
25  particular disease state and the overall condition of the patient. For exampie, it may be necessary
or desirable to reduce the above-mentioned doses of the components of the combination
treatment in order to reduce toxicity. Dosages and schedules may also vary if, n addition to a
combination of an HKI-272 compound and a vinorelbine, one or more additional
chemotherapeutic agents are used. Scheduling can be determined by the practitioner who 1s
30 treating any particular patient using his professional skill and knowledge.
For the HKI-272 compound and/or vinorelbine compound, it is desired each compound of

the combination of compounds is in the form of a unit dose. The term "unit dose” or "unit dose
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mg/week. In yet another embodiment, the oral dosage of the H.K1-272 compound is about 1100
mg/week to about 1400 mg/week. In still a further embodiment, the oral d.osage of the HKI-272
compound is about 1200 mg/week to about 1300 mg/week. Precise dosages are determined by the
administering physician based on experience with the individual subject to be treated. Other 5dosage
regimens and variations are foreseeable, and are determined through physician guidance. Desirably,
the patient is administered about 0.1 to about 50 mg/kg of the vinorelbine compound. In one
embodiment, the patient is administered about 1. to about 30 mg/kg of the vinorelbine compound. In
another embodiment, the patient is administered about 5 to about 25 mg/kg of the vinorelbine
compound. In a further embodiment, th.e patient is administered about 1010 to about 20 mg/kg of the
vinorelbine compound, In still a further embodiment, th atienttgs aqmi_nistere about %8(1) mg/kg of the

vinorelbine ESTRpBUHE! el AEsaBae forml e SREARTABSI Y 15 4RSI HE W StE Vil raibine
compound. taanethemdsmboditient pthealamtidesefferm Tentainsabbet dbogeabout 70 mg of the

vi.norelbine comppynd..|naRRNEr SMbadimeRts the WikcRme:foBn.eRtains @RAHR taabout 500 mg

of the vinorelbine 15 compound. In a further embodiment, the unit dose form cqntains about 10 to

about 250 rABCHRIFEINBREMIfE BoRISURETIFPSRIPS RptherLrhbd ditiant Bl ddée form contains
about 15 to abeuhddOnmgoaidhenvinibretnine: comgsu fichm ropetisrndthe Se misbdin3dntnthel tit dose form

contains aboyt, 2040 %gp%%z SMogfihe YinQIRIDINg.COMRRMD R datafuharembedimant, the unit

dose form contains about 25 to about 50 mg of the vinorelbine compound. In another 20 embodiment,

the unit dosBi¥GHHebhthS serruas t i at U herirHiesrhdreih € RpBara §-%nother
embodimentothe siit:dosenfosmieoirainm abeiyb240 to abeiBaGmigdithe tinamelbimefcampound. In a

further emboiment, he i dase, o, contay @bout atleaskakeVL 20 ma: dnslhauaer

embodimenﬁofhe unit dose fo,In contain east about 160 mg. In another embodiment, the unit dose

form coftainsiatsatrarentachy. 19818 dinatShluaa Btk -fRi s s gW<BIHsE vinorelbine
compound asgHs@meab el hitd @b mgk afhe nitialdnfusion desage akiheyviconethine compound
may be more or less, as determined by the treating physician | e embadiment i infusion
dosage of thﬁ]e By elrneéncggrﬁﬁ%%’n eigG’ é_%)fi Odnilo% f{:“gﬁi %l%)%%}%q fa ??J?t be?%%é%ﬁﬁir‘ﬁént, the iv.
infusion dosatjecofitiendinbre fioiifecorhpdmsatishaboi o foraontels Mg 2 s tnbirer

embodiment, 30thei\. iusiondiesage aidhe Vi elbinesampaundissatleastaboubdherg/L. In

another . .
15  embodiment, the unit dose form contains at least about 240 mg.

The HKI-272 compound can be administered, e.g., orally, at a dose range of about 0.01 fo
100 mg/kg. In one embodiment, the HKI-272 compound is administered at a dose range of about
0.1 to about 90 mg/kg. In another embodiment, the HKI-272 compound is administered at a dose
range of abowt 1 to about 80 mg/kg. In a further embodiment, the HKI-272 compound 1s
20  administered at a dose range of about 10 to about 70 mg/kg. In yet another embodiment, the HKI-
272 compound is administered at a dose range of about 15 to about 60 mg/kg. In stili a further -
embodiment, the HKI-272 compound is administered at a dose range of about 20 to about 50
mg/kg. In another embodiment, the HKI-272 compound is administered at a dose range of about
30 to about 50 mg/ke. One of skill in the art could routinely perform empinical activity tests to
25  determine the bioactivity of the compound in bioassays and thus determine what dosage to
administer.
In one embodiment, the oral dosage of the HKI-272 compound is at least about 700
mg/week. In another embodiment, the oral dosage of the HKI-272 compound is about 800
mg/week to at least to about 1700 mg/week. In another embodiment, the oral dosage of the HKI-
30 272 compound is about 840 mg/week to about 1680 mg/week. In another embodiment, the oral
dosage of the HKI-272 compound is about 900 mg/week to about 1600 mg/week. In a further

embodiment, the oral dosage of the HKI-272 compound is about 1000 mg/week 1o about 1500
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embodiment, the iv. infusion dosage of the vinorelbine compound is at least about 15 mg/L. In yet
another embodiment, the iv. infusion dosage of the vinorelbine compound is at least about 20 mg/L. In
yet another embodiment, the iv. infusion dosage of the vinorelbine compound is at least about 25
mg/L. Precise dosages are determined by the administering physician based on experience with the
individual subject to be treated. Other dosage regimens and variations are foreseeable, and are
determined through physician guidance. In one embodiment, the vinorelbine 5compound is
administered by i.v. infusion or orally, preferably in the form of tablets or capsules. As described
herein, subtherapeutically effective amounts of the HKI-272 compound and vinorelbine compound may
be used to achieve a therapeutic effect when administered in combination. In one embodiment, the
HICI-272 compound is provided at dosages of 5 to 50% lower wheaj rovided?alor%% ‘{VH‘ 5he
vinorelbine B&HiBHuraY thaarbiSPaRBBEIMBRE AR P 115 D45 chniBoRRT s Hidviued at dosages of
10 to 25% |ewerewthenbouo vidednalengkwithstiie: Vimbee ke doamp ok al d adeatidrediiBoldiinent, the

FIKI-272 compoiind s Rrovidee 4tAoseaeseflade A0%daweuben pravided alang ity the
vinorelbine cog&gund. In one embodiment, a resulting HICI-272 compound dosaa%%.'ﬁ(@x out 8 to 40

mg. In anotHEremBSEIRERRY 5 TR BRMREY WRTEST9 e MSLHARP LKL IS0 08 15 $h a further
embodisnentoaderigltingskidd 2721bbscontpemndito aad erislabouit:8ith@banghySubtheridpaetically

efecive amoLNtsof - 1A SOMAGUI A0ELMRPIEIING SQIPRUA 1S experlaio reduce the

side-effects of treatment. ternatively, one or more of the active agents in the combination
described hereiviadolpengsabadimatIhsprlian SLataibm 2haut 5f%a%?@h%9 We84E e the
combination ifiaasiviesmsedal anadndhisienibesdimentatiee: othénattivedgent(spatewséd in a
therapeutic o sutherapetic. 20.amaunt. RegimERUSING s, HSL g7 amapnd andsigorelbine
Compound s used herelin, the 8omponents o?thet erapeutic "combined"” regimen, i.e., the
HKI-2712 confposhelartmpa&s i dre mivectin somperndainsslha fetaraer ik dProbRieR} Alternatively,
25 the two GgmpRReaisanberdmimisieadinmstaggeied regimen, i.e., with the HKI-272 compound

e s ot A oS sl P ghetapn AR e gl e SamRound. This

. . . LLTO
time differential may FaPge TrORT ZEVeral Minutes: hours, days, weeks, or longer between

administratiemtofitmenattheasi tirscdgentonPisrefore! thebmimicombilatiorr@piEssimeddées not

necessarily meas aslministeradabine same iRl a6ANALE0we AR singlev3Reasposition, but that
each of the components gre administered during a desired treatmetpt E%igd Thelqgents“rtnnay also be
ouf I bout | &

admini&leretPBY Afferiht FEE e YEEE HF I 5 SR e BB odiment, cy%fie includes 3 weeks.
These regimensestieyciesansy bestdpebidr embidimaietheas it ésirdamDipiérisoaye lrel§imens and
variations ag fQr ﬁﬁ?ﬁ?%ﬁhé@ﬂ&é&ﬁ%@mm.t%%g&mﬁmsdgu&@mﬁﬂmg@gmen may include

"non-treatment” steps/visits including scrgenin}g F[)fi iods and Ig}ostiltiregtglfen r%%%lggi. Inni?nx?e
embodiment HRTHTHER Rl &S B REEE XBSTR 1% ELRE Htde S5t 244N % WESKkE B8t [8ast about 12
weeks, at least abotitr2dcweeks patiekistabout B3nyetis, atdedispabonraddyeliesodnd at least about
46 weefs. Additignal sreaning.wesks andifinabsmonitaringnesks ey 3laebsieckdeanmior example,
the regimen may include 4 weeks of screening and 6 weeks for_final visit.
In yet another embodiment, the unit dose Torm contains about 240 to about 300 mg of the
vinorelbine compound. In a further embodiment, the unit dose form contains about at least about
120 mg. In stilf a further embodiment, the unit dose form contains at least about 160 mg, In
another embodiment, the unii dose form contains at least about 240 mg.
25 In one emtbodiment, i.v. infusion dosages of the vinorelbine compound are from about 5 to
about 25 mg/L. The initial infusion dosage of the vinorelbine compound may be more o iess, as
determined by the treating physician. In one embodiment, the i.v. infusion dosage of the
vinorelbine compound is about 10 to about 20 mg/L. In & further embodiment, the i.v. infusion
dosage of the vinorelbine compound is about 20 to about 25 mg/L. In yet another embodiment,
30  the i.v. infusion dosage of the vinorelbine compound is at least about 10 mg/L. In another

embodiment, the 1.v, infusion dosage of the vinorelbine compound is at least about 15 mg/L. In

yet another embodiment, the i.v. infusion dosage of the vinorelbine compound 15 at least about 20
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Single doses and multiple doses are contemplated. In one embodiment, the vinorelbine and/or
HICI-272 compound is administered only once in the treatment. In another embodiment, 10 the
vinorelbine and/or HKI-272 compound is administered at least once over a period of 21 days. In a
further embodiment, the vinorelbine and/or HKI-272 compound is administered at least twice over a
period of 21 days. In still another embodiment, the vinorelbine and/or HICI-272 compound is
administered on days 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, and/or 21 of the
cycle. In a further embodiment, the vinorelbine and/or HK1-272 compound is administered 15o0n days
1 and 8 of the cycle. In still a further embodiment, the vinorelbine and/or HKI-272 compound is
administered at least once daily. In yet another embodiment, the vinorelbine and/or HKI-272
compound HKI-272 compound is administered on day 1. Desirably, the H10-272 compound is

administereBsn Hayfi 2P R ImRST s o rEta ki fesagr SN B MBS SPBRECHS YifféFelbine
and/or HKI-2:42t compaumekissadnipisteratiomiay ByahsaithiegimenpiDeasiralbiase@0the HKI-272

compound s aINIYIRIEARR.E Libe-neapiasies Bietasialc: Mishlha urtisbgmbodiment the

HKJ-272 conipoun nistered orally at least once a d.ay. [n another embaodiment, the HKI-272

compound &8RRIk arafsierEined Siraush My geETisHEnsd ) o srhrdiRe R BounMEitfe H10-272
compound isagmitisiemdnlstad timesiafday th andyembfediiidantha Singte gading doselsf the
vinorelbine compaungd an HIO-2 ' Inister Sipgl ' se of the
vinorelbine com p%n%sgﬁdélg%?ﬁeénﬁ%%g?%gglg}n%glg&%%rﬁ%%ﬁ% g%iﬂﬁ%goﬁg%ﬁ%i%uem doses
or the singl&ilsadiee ovaydymss b asmeé FtRdnCte Rsse g Risterdgn 8RBT throughout the
remaining teatmentnia dusthesembadirantitbevinaselbine eavipalnddarptetiki-272 compound
may be administeted at & aragt dose, only Anee PRreYEIS. £, 0ne HAv R aYEls. AQiigertain subjects
do not toleraté one orimore of the components of the cgmpo'sﬂlon, the HK1-272 compound or
vinorelfine ebhwpuunehos rtvilelibjdetedoey hbtrdehermoheraanndtdenasditdicity after more than

3 consecutiyg wasks.Srifany dratehacshrmaielogis Hrxichty oaguimihapishw@atmenkelated, a
dose reductign ma erformed. In one embo%i nent, administration of one or both of the HKI-272

N may be ,
compound Zhi R ViR SraBINRE SRR SR E T Rn S Patent acquires one or more of a symptom
including, witkidtindi MKAH0R coptected! fraas thebgvolipr domsistinguilie ardpdingnne atriveaia,

thrombocytepenias RaMseRMRILING HslRereased PlateleleauBtrRtinereasadilimbin count. In
another embodiment, administration of one r%;u%gth of the 1-11(1-272 com oy&%g&?. e vinorelbine
S

compobnd IS BERGKHIRTRE SratrerUBed et RSB R SR ESTRIBFigBSS ThaA about 10001, hi

a further embegimehtnpddminiBtratiompfodemsrebpitdfitheddizr2deshigsturidresitkatie vinorelbine
Alternatively, one or more of the active agents in the combination described herein is {0
be used in a supratherapeutic amount, i.e., at a higher dosage in the combination than when used

alone. In this embodiment, the other active agent(s) are used in a therapeutic or subtherapeutic

20 amount.

Regimen Using the HKI-272 Compound and Vinorelbine Compound
As used herein, the components of the therapeutic “combined” regimen, i.¢., the HKI-272

compound and the vinorelbine compound, can be admimstered simultaneously. Altematively,
25  the two components can be administered in a staggered regimen, i.e., with the HKI-272
| compound being given at a different time dwing the course of chemotherapy than the vinorelbine
compound. This time differential may range from several minutes, hours, days, weeks, or longer
between administration of the at least two agenis. Therefore, the term combination (or
combined) does not necessarily mean administered at the same time or as a unitary dose or single
30  composition, but that each of the components are adiministered during a desired treatment period.
The agents may also be administered by different routes. As used herein in one embodiment,
"cycle” inchides 3 weeks.
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compound is discontinued or interrupted if the patient's platelet count is less than 75,000/L. 10
Alternatively, for those subjects do not tolerate one or more of the components of the composition, i.e.,
the HICI-272 compound or vinorelbine compound, dose reductions may be performed. In one
embodiment, 1 or 2 dose reductions are performed. More desirably, only 1 dose reduction is
performed. For subjects who not recover from vi.norelbine or HKI-272-related toxicity after more than
153 consecutive weeks, treatment with vinorelbine or HKI-272, respectively, may be discontinued.
However, administration of the other agent, i.e., 111(1-272 or vinorelbine, respectively, may be
continued. The regimen is typically continued for at least about 2 weeks In one embodiment, the
regimen is continued for no more than 46 weeks. In another embodiment, the regiment is 20continued
for about 6 weeks. The length of participation is dependent on a subject's tolerance of the treatment

and status of his ORI BRBHES e IS, branesthgplyuitieth thayicte e ti#shorter or longer
treatment caghepuisiesaior axoplessuh et armdy-reteideroote thaivii? gydheseof Tkeatment if it is

well tolerated Il e 0o apiasin, as,aakRRoaiEsser,l' e, subiectinal il siable, Aoy Line subject

has received an overall benefit. ition, the vinorelbine compound /or the HKI-272 compound
may also b&HHHinktERe ArFE B BIRERSHH CRBIHUER &7 28oH difisiarit& Hebay © PRgimaceutical
Packs and KitsAlsednaludedisapiadustiauphaimacaiuticalopaticcantanisgrbaurseseta) anti- 30
oo LR L1 SO e A% S LIRS e one, one
or more units)useehd ¢RIl dheloinore e RBMp dUTRESs Aweprenail© AfemEr At Eidgent. The
combinations mayshginghesfalnefiplkisakpaiisontertplare. amhrdimeatrekit includeaadrst container
with & Sulta e COmROSHOn, Sonag. A M2/ AROMRoA S ASoRNA RN BEI 2 sufteble
10  the vinorelbine and/or HKI-272 compound ts administered at least once over a period of 21 days.
In a further embodiment, the vinorelbine and/or HKI-272 compound is administered at least twice
over a period of 2} days. In stil! another embodiment, the vinorelbine and/or HKI-272 compound
is administered on days 1, 2,3, 4, 5,6, 7.8,9,10, 11, 12,13, 14, 15, 16, 17, 18, 19, 20, and/or 21
of the cycle. In a further embodiment, the vinorelbine and/or HKI-272 compound 1s adninistered
15  ondays 1 and 8 of the cycle. In still a further embodiment, the vinorelbine and/or HKI-272
compound is administered at least once daily. In yet another embodiment, the vinorelbine and/or
HKI-272 compound HKI-272 compound is admimstered on day 1. Desirably, the HKI-272
compound is administered on day 1 if the neoplasm is non-metastatic. In a further embodiment,
the vinorelbine and/or HKI-272 compound is administered on day 2 of said regimen. Desirably,
20  the HKI-272 compound is administered on day 2 if the neoplasm is metastatic. In still a further
embodiment, the HKI-272 compound is administered orally at least once a day. In another
embodiment, the HKI-272 compound is administered at least 1,2, 3,4, 5, or 6 times aday. Ina
further embodiment the HKI-272 compound is administered 1 to 4 times a day.
In one embodiment, a singie loading dose of the vinorelbine compound and/or HKI-272
25  compound is administered. The single loading dose of the vinorelbine compound and/or the
HKI-272 compound may be the same dose as the subsequent doses or the single loading dose
may be greater than the dose adnunistered to the patient throughout the remaming treatment. In
a further embodiment, the vinorelbine compound /or the HKI-272 compound may be
administered af a larger dose only once per cycle, i.e., one day per cycle.
30 1If certa,in.subj ects do not tolerate one or more of the components of the composition, i.e.,
the HKI-272 compound or vinorelbine compound, or if the subject does not recover from

freatment-related toxicity after more than 3 consecutive weeks, or if any grade 4 nonhematologic
25



5vinorelbine compound. Accordingly, there is provided a kit for use in the treatment or prophylaxis of
cancer. This kit includes comprising: a) HKI-272 compound together with a
pharmaceutically-acceptable excipient or carrier, in a first unit dosage fo b) a vinorelbine compound
together with a pharmaceutically-acceptable excipient or carrier, in a second unit dosage form; and c)
a container for containing said first and second dosage forms. 10In another embodiment,
pharmaceutical packs contain a course of anti-neoplastic treatment for one individual mammal
comprising a container having a unit of a HKI-272 compound in unit dosage form, a containing having
a unit of a vinorelbine compound, and optionally, a container with another active agent. In some
embodiments, the compositions are in packs in a form ready for administration. 15 In other
embodiments, the compositions are in concentrated form in packs, optionally with the diluent required

to make a fIREICEBIAR fBF AHFAHTRTPATRHS N St DR Bt RTETS e p o BBt FRBAHATIE
compound désorided deerbins or$oliddOihm A Ghtemalydastparateredntamernwithl & suitable solvent

or carrier. Instill, oihex SMPOAIMERS e,ADRYE PACKRGESINEIEE LRI CPIRPRGAS: &84

20instructions for dilution, mixing and/or administration of the product, other containers, syringes,

needles, etd WHHEERI L PRESRGE SRFOHER S S EORSAGI P HS S P ErE PRI YHe art. Concurrent
Treatmentsdevaddidipittetbemoptiohak-chen biekapectic. dgentshansmbplioral, ecompountts: ndted above,

25 the regimens, 306 melbors descrlnes eteinRANRE RRTRIBA RERIGO. SARGUTENY with, or

subsequent to other non-medicgtlon procedures. In one embodiment, radiation may be performed prior
to, concurré AT, 6Peupsay s antiteriib st Af Wik HeerE2 P Uhd Rdre®ihe compounds. 30
Preferred Egabodimentsdminibi0le erohositugnts eheggimeriostreating:a welichtushoteassociated with

g‘l’e(ggr:rfgi)%‘pgﬁn MRlEaana L HRRRASHPISEHR PIRVIARdo RN ¥R PR gRgImen includes
10 Altematively, for those subjecis do not {olerate one or more of the components of the
composition, 7.e., the HKI-272 compound or vinorelbine compound, dose reductions may be
performed. In one embodiment, 1 or 2 dose reductions are performed. More desirably, only 1
dose reduction 1s performed.
For subjects who not recover from vinorelbine or HKI-272-related toxicity afier more than
15 3 consecuiive weeks, treatment with vinorelbine or HIKI-272, respectively, may be discontinued.
Howsever, administration of the other agent, i.e., HKI-272 or vinorelbine, respectively, may be
continued.
The regimen is typically continued for at least about 2 weeks. In one embodiment, the
regimen 1s continued for no more than 46 weeks. In another embodiment, the regiment is
20 continued for about 6 weeks. The length of participation is dependent on a subject’s tolerance of
the treatment and status of his or her disease. However, the treating physician may determine that
shorter or longer treatment can be pursued. For example, subjects may receive more than 12
cycles of treatment if it is well tolerated, if the neoplasm has not progressed, if the subject is
clinicaliv stable, and if the subject has received an overall benefit.
25 In addition, the vinorelbine compound /or the HIKI-272 compound may also be

administered after completion of chemotherapy as maintenance therapy.

Pharmacesntical Packs and Kits
Also included 1s 2 product or pharmaceutical pack containing a course of an anti-
30  neoplastic treatment for one individual mammal comprising one or more container(s) having

one, one to four, or more unit(s) of the HKI-272 compound in unit dosage form and, optionally,
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the regimen includes orally administering at least one unit dose of HKI-272 starting on day 1 of the
cycle and intravenously administering at-least one a unit dose of vinorelbine on days 1 and 8 of the
cycle. In another embodiment, a regimen for treating a metastatic cancer associated with
5overexpression or amplification of HER-2 in a subject is provided. One cycle of the regimen includes
21 days and the regimen includes orally administering at least one unit dose of BK1-272 starting on
day 2 of the cycle and intravenously administering at least one unit dose of vinorelbine on days 1 and
8 of the cycle. In a further embodiment, a product containing vinorelbine and HKI-272 is provided
The 10product is useful as a combined preparation for simultaneous, separate or sequential use in
treating a neoplasm in a mammal. In still a further embodiment, a pharmaceutical pack for treating
a neoplasm in one individual mammal is provid.ed. The,gf)rr}i%rmaceutical &)ack contaiﬁr']ﬁat least one unit

of vinorelbiABEattf &t 1M sPORETFHIGH REFI%5 21 5 A HBIEP BABERRRET, B bHHA e utical
compositionnstigrovitiechemd dhataimbivitone lbimereFikheX72): ahd Kt déastione pharmaceutically

acceptable crier. Resirably. ihe.pharmagasticat compasiton:is ek realinghafesplasm in a

mammal. In still another embodiment, a method of treating a neoplasm associated with
overexpres&itBH 67 AMPRICAt AR SRR IR FhEHIASM R HE SPTRRTES FOBFRIEE. The method
20includes admmmm@ammmmmfyammmmm@mmﬂdummmmmmmg a unit dose of a
HKL-272 compgid, or 08 folluing erampleslisatael he uses.aldha.camiaaions of the

e readily understood that alterations or. modifications, e.g., In the formulation of the
25componeR@mireiatEsaet ARy ARE M EOEAY AU Bu e gﬁ%ﬁﬁ?%’?&% to those of
skill in the agtpXAMBLEh & GO MBHENATHANREGIMENQictii27 2aANDIVINORELBINE IN LUNG
CANCER CE)'S‘&"gePfI(?r%leagf'i:' 5'3‘&%%@@%%&%11@ said first and second dosage forms.

10 In another embodiment, pharmaceutical packs contain a course of anti-neoplastic
treatment for one individual mammal comprising a container having a unit of a HKI1-272
compound in it dosagé form, a containing having a unit of a vinorelbine compound, and
optionally, & container with another active agent.

In some embodiments, the compositions are in packs in a form ready for administration.

15 In other embodiments, the compositions are in concentrated form in packs, optionally with the
dituent required to make a final sotution for administration. In still other embodiments, the
product contains a compound described herein in solid form and, optionally, a separate container
with a suitabie solvent or carrier.

In still other embodiments, the above packs/kits include other components, e.g.,

20  instructions for dilution, mixing and/or administration of the product, other containers, syringes,

needles, etc. Other such pack/kit components are readily apparent to one of skill in the art.

Concurrent Treatments
In addition to the optional chemotherapeutic agents and optional compounds noted above,
25  the regimens and methods described herein can be performed prior to, concurrently with, or
subsequent to other non-medication procedures. In one embodiment, radiation may be performed
prior to, concurrently with, or subsequent io freatment with the HKI-272 and vinorelbine

compounds.

30 Preferred Embodiments
In one embodiment, a regimen for treating a solid tumor associated with overexpression or

amplification of HER-2 in a subject is provided. One cycle of the regimen includes 21 days and
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30A standard cell proliferation assay was utilized to independently analyze the response of lung cell
lines NCI-F11666, NCI-1-11650, and NCI-H1.975 to various dilutions of FIKI-272 and vinorelbine in
combination. Briefly, fetal bovine serum (FBS) RPMI-1640 (Media) was added to each well of 96 well
plates containing one of the cell lines. Each column of wells contained a different dilution of HKI-272
and solutions of vinorelbine were added to each well at a variety of dilutions with respect to the
HM-272 dilutions (the highest final concentration of HKI-272 was 1 itM for the H1650 and H1666 cell
lines; the highest final concentration of HKI-272 was 9 tiM 5for the H1975 cell line; and the highest
final concentration of vinorelbine was 0.1 itM for all of the cell lines). Following incubation of the cell
plates at 37C, 5% CO2 for 72 hours, cell proliferation was assessed. Cell proliferation was reduced

after Incubation with HKI-272 and vinorelbine. 10 EXAMPLE 2: C ION REGIMEN OF
HKI-272 AN VRRSREPBIRETHP FRERTVIER T ‘ﬁﬁﬁ%éﬁ%ﬁgﬁ%’? é%i{aé%‘éf‘k?%i\l’\%%\és

Patients hating diagrioseey ronsinetagtaticriveadtasancersvitaltse afcthosihgaoedimeériat HM-272 and
vinorelbine ;Patients are administered HKI-272 at either dose level 1 or 2. Dosing of HKI-272 begins at
cycle 1, day 1 with daily oral administration of HICI-272 at the dosages in 15Tahle 311 HIC1-272is
taken orally on th& ASTATH AP AL Br 4 ee BaRH YYETRRS 3 RO HS & AP IEKIZF, 2 MAd vinorelbine are
administeres omxthesame dayifietioday$TERA®mS: ofitivet cypteyidii- 272 isdcihihistegiadprior to the

vinorelbine jnfusion. Tahle,3 20 -oiinerelaine sipdministered an.davs . apd 8freaeh:2d-day cycle,

provided that the combination of HK1-272 and vinorelbine is well tolerated and th re is no evidence of
disease proteLsioh (Wincielsinects %{’&rﬂﬁﬁﬁf’é‘%ﬁqrﬁ‘?%ﬁ‘ﬁﬂgﬁﬂhﬁﬁb%Fe%?&ﬁﬁ%ﬂ%‘é&%%%%ﬁ venous
route, througihdayfreasianwinigd Wwhike over approximately 10 minutes, followed by 125 mL of 25saline

solution infused oyef ARRLOXMALH. A0 RIS Sonwainth N6, RAIBIE RS AN SRIOYS Sl effRcts during
the treatment, dose adjustments of HICI272 and/or vinorelbine are permitted. See, Tables 4 and 5. -
10 product is useful as a combined preparation for simultaneous, separate or sequential use in
{reating a neoplasm in & mammal.
In still a further embodiment, a pharmaceutical pack for freating a neoplasm in one
individual mammal ts provided. The pharmaceutical pack contains at least one unit of vinorslbine
and at least one unit of HKI-272. '
15 In another embodiment, a pharmaceutical composition is provided and contains
vinorelbine, HK1-272, and at least one pharmaceutically acceptable carrier. Desirably, the
pharmaceutical composition is useful for freating a neoplasm in a mammal.
In still another embodiment, a method of treating 2 neoplasm associated with _
overexpression or amplification of HER-2 in & mammal in need thereof is provided. The method

20  includes administering a unit dose of 2 vinorelbine compound and administering a unit dose of 2

HKI-272 compound.

The following examples illustrate of the uses of the combinations of the invention. It will
be readily understood that alterations or modifications, e.g., in the formulation of the
25  components, the routes of delivery, and the dosing, can be made for reasons known to those of

skill i the art.

EXAMPLE 1: COMBINATION REGIMEN OF HKI-272'AND VINORELBINE IN LUNG
CANCER CELL PROLIFERATION ASSAYS

30 A standard cell proliferation assay was utilized to independently analyze the response of
fung cell lines NCI-H1666, NCI-H1650, and NCI-H1975 to various dilutions of HKI-272 and

- vinorelbine in combination. Briefly, fetal bovine seram (FBS) RPM1-1640 (Media) was added
28



Table 4 Dose Adjustment HKI-272 (mg) -1 a 120 1 b 160 2 240 a. The -1 dose level Is used only if
dose reduction is required b. The dose 1 level is to be used as first level of dose reduction in case the
defined maximum tolerated dose is 240 mg. Table 5 Dose Adjustment Vinorelbine

to each well of 96 well plates containing one of the cell lines. Each column of wells contained a
different di]utioﬁ of HKI-272 and sohutions of vinorelbine were added to each well at 2 vanety of
difutions with respect to the HKI-272 dilutions (the highest final concentrafion of HKI-272 was 1
uM for the H1650 and H1666 cell lines; the highest final concentration of HKI-272 was 9 uM

5  forthe H1975 cell line; and the highest final concentration of vinorelbine was 0.1 uM for all of
the cell lines). Following incubation of the cell plates at 37 “C, 3% CO- for 72 hours, cell
profiferation was assessed.

Cell proliferation was reduced afier incubation with HKI-272 and vinorelbine.

10 EXAMPLE 2: COMBINATION REGIMEN OF HKI-272 AND VINORELBINE IN
TREATMENT OF NON-METASTATIC BREAST CANCERS
Patients having diagnosed non-metastatic breast cancers are treated using a regimen of
BKI-272 and vinorelbine. Patients are administered HKI1-272 at either dose level 1 or 2. Dosing
of HKI-272 begins at cycle 1, day 1 with daily oral administration of HKI-272 at the dosages in
15 Table 3, HKI-272 is taken orally on the remaining days of the each cvecle. On those days that
HKI-272 and vinorelbine are administered on the same day, I.e., davs 1 and 8 of the cycle, HEI-

272 is administered prior to the vinorelbine infusion.

Table 3
Dose HKI-272 Dose Vinorelbine Dose
Level {ma) {mg/m?)
1 180
2 240 25

20
Vinorelbine 1s administered on days 1 and 8 of each 21-day cycle, provided that the
combination of HKI-272 and vinorelbine is well tolerated and there 1s no evidence of disease
progression. Vinorelbine is administered intravenously using preferentially a central venous
route, through a free~-flowing IV line over approximatety 10 minutes, followed by 125; mL of
25  saline solution infused over approximately 30 minutes.
If the patient has any serious side-effects during the treatment, dose adjustments of HKI-

272 and/or vinorelbine are permitted. See, Tables 4 and 5.
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(mg/m2) 20 1 25 a. The -1 dose level is to be used only if dose reduction is needed. It is predicted that
a decrease in tumor growth will be observed. EXAMPLE 3: COMBINATION REGIMEN OF HKI-272
AND VONORELBINE IN TREATMENT OF METASTATIC BREAST CANCERS 15Patients having
diagnosed metastatic breast cancers are treated using a regimen of HICI- 272 and vinorelbine.
Vinorelbine is administered on day | and day 8 of the cycle using the dosages described in Example 2,
Table 3 or 5. The vinorelbine is administered over a 30-minute period using an in-line filter and an
automatic dispensing pump. Optionally, antihistamine (diphenhydramine, 25 to 2050 mg IV or the
equivalent) is administered about 30 minutes prior to vinorelbine infusion. Dosing of HICI-272
begins at cycle 1, day 2 with daily oral administration oft-11(1-272 at the dosages provided in Example
2, Table 3 or 4. HICI-272 is taken orally on the remaining days of the each cycle. On those days that
HICI-272 and vinorelbine are administered on the same day, i.e., day 8 of the cycle, HKI-272 is
administered prior to the vinorelbine infusion. If th@R3patient has any serious side-effects during the

treatment, the dose ad] = ] Tt is predicted that a
decrease in tumor growth witese Asligsigent (mg)

R 120

1° 160

2 240

The -1 dosa level 15 used only if dose reduciion 1s required.

b,  Thedose 1 level is 1o be used as first level of dose reduction in case the
5 defined maximum toierated dose 1s 240 mg.

Table 5

Vinorelbine

Dose Adjustment mg/m?)

1 25
a. The -1 dose level s io be used only if dose reduction is needed.

10~
1t is predicted thai a decrease in tumor growth will be observed.

EXAMPLE 3: COMBINATION REGIMEN OF HK1-272 AND VONORELBINE IN
TREATMENT OF METASTATIC BREAST CANCERS

15 Patients having diagnosed metastatic breast cancers are treated vsing a regimen of HK1-
272 and vinorelbine,

Vinorelbine is administered on day 1 and day & of the cycle using the dosages described
in Example 2, Table 3 or 5. The vinorelbine 1s administered over a 30-minute period using an in-
line filter and an automatic dispensing pump. Optionally, antihistamine (diphenhydramine, 25 to

2C 50 mg IV or the equivalent) is administered about 30 minutes prior to vinorelbine infusion.

Dosing of HRI-272 begins at cycle 1, day 2 with daily oral adminisiration of HKI-272 at
the dosages provided in Example 2, Table 3 or 4, HKI-272 is taken orally on the remaining days
of the each cycle. On those days that HKI-272 and vinorelbine are administered on the same
day, i.e., day 8 of the cycle, HKI-272 is administered prior to the vinorelbine mfusion. If the

25  patient has any serious side-effects during the treatment, the dose adjustmenis of HKI-272 and/or

vinorelbine are permitied.
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All patents, patent publications, articles, and other documents referenced herein are incorporated by
reference. It will be clear to one of skill in the art that modifications can be 5 made to the specific
embodiments described herein without departing from the scope of the invention. WHAT IS CLAIMED
IS: 1. A regimen for treating a neoplasm in a subject, said regimen comprising: administering a
vinorelbine compound; and administering a HKI-272 compound. 2. The regimen according to claim
1, wherein the administering steps occur concurrently, sequentially, simultaneously, in a specified
order, or according to a specific temporal relationship. 3. The regimen according to claim 1,
wherein said vinorelbine compound is administered in a unit dose. 4. The regimen according to
claim 1, wherein said HKI-272 compound is administered in a unit dose. 5. The regimen according
to claim 1, wherein said vmorelbine compound is vinorelbine. 6. The regimen according to claim 1,
wherein said HKI2#PESHIgOHHE SR yptumor gropdl wilihn@bei¥ebrding to claim 1, wherein one or
both of said vinorelbine compound and said HKI-272 compound are delivered intravenously to said

subject. 8 Tha egimenanseidinalo el b Ie/6in.ons. oLhoth.eL sl Kngrelpine compound

and said HKI-272 compound are delivered orally to said subject. . The regimen according to claim
1, wherein é%ﬁa%étﬁﬂag‘hﬁe%f%oéﬁfé@%ﬁﬁ%&%@iﬁfé@idﬁ 5F AIPHRAHERUPER-DS 10.The
regimen aceaidghingdie gaifficlknwbéairintsaiscnbaplasin s Mmetasiaiitn e from the scope of the

invention.
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11. The regimen according to claim 1, wherein said neoplasm is selected from the group consisting of
a lung cancer, breast cancer, myeloma, prostate cancer, head and neck cancer, transitional cell
carcinoma, small cell neuroendocrine carcinoma of the uterine cervix, and large cell neuroendocrine
carcinoma of the uterine cervix. 12. The regimen according to claim 11, wherein said neoplasm is
a breast cancer. 13. The regimen according to claim 12, wherein said breast cancer is a
metastatic, HER-2 -positive breast cancer. 14. The regimen according to claim 1, wherein said
neoplasm is an advanced solid tumor. 15. The regimen according to claim 1, wherein said
vinorelbine compound is administered in an amount of at least about 20 mg/L. 16. The regimen
according’tb/ClalmdBAINIEI2 b said vinorelbine compound is administered in an amount of about 20 to
about 25 mg/L. 17. The regimen according to claim 16, wherein said vinorelbine compound is
administered in an amount of about 25 mg/L. 18. The regimen according to claim 1, wherein said
HKI-272 compadund is Adagimistefedtinagn gamoopi oiatdeasthado gl @ Gempen corb@rifihg:regimen
according to claim 18,a Q]%g%i e;%?idaHix%iéﬁlz g%@%gg@ddjsaggministered in an amount of at least about
160 mg. 20. The regimen actgor(%ng to claim'19, wheréin said HK1-272 compound is administered
in an amount of at leastialoigte2d@ mgK2L. 7Phergginmen according to claim 4, wherein said unit dose is
a tablet. 33 22. The regimen according to claim I, wherein said HKI- 272 compound is
administered daily. 23. The regimen according to claim 1, wherein said HKI-272 compound is
administered afleast dicerelaien ac@tdifizgoedimeh, adooaing ¢adiamstrvh etein saidrHKI-272

compound is administered on.day.1 of said regimen___.25.The regimen according to claim 10,
herein ST S A L e B e e R e
accordingtpctalrelbtiwhsnein said HKI-272 compound is administered for at least 2 continuous weeks.

3. The regimen according to claim 1, wherein said vinorelbine compound is

administered in a unit dose.

4. The regimen according to claim 1, wherein said HKI-272 compound is

administered in a unit dose,

5. The regimen according to claim 1, wherein said vinorelbine compound is

vinorelbine.
6. The regimen according to claim 1, wherein said HKI-272 compound is HKI-272.

7. The regimen according to claim 1, wherein one or both of said vinorelbine

compound and said HKI-272 compound are delivered intravenously to said subject.

8. The regimen according to claim 1, wherein one or both of said vinorelbine

compound and said HKI-272 compound are delivered orally to said subject.

9. The regimen according to claim 1, wherein said neoplasm is associated with

overexpression or amplification of HER-2.

10. The regimen according to claim 1, wherein said neoplasm is metastatic.
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27. A pharmaceutical composition according to claim 1, further comprising at least one
pharmaceutically acceptable carrier. 28.The regimen according to claim 1, further comprising
radiation.

11.  The regimen according to claim I, wherein said neoplasm is selected from the
group consisting of a lung cancer, breast cancer, myeloma, prostate cancer, head and neck cancer,
transitional cell carcinoma, small cell neuroendocrine carcinoma of the uterine cervix, and large

cell neuroendocrine carcinoma of the uterine cervix.
12. The regimen according to claim 11, wherein said neoplasm is a breast cancer.

13. The regimen according to claim 12, wherein said breast cancer is a metastatic,

HER-2 -positive breast cancer.

14. The regimen according to claim 1, wherein said neoplasm is an advanced solid

tumor.

15. The regimen according to claim 1, wherein said vinorelbine compound is

admimstered in an amount of at least about 20 mg/L.

16. The regimen according to claim 15, wherein said vinorelbine compound is

administered in an amount of about 20 to about 25 mg/L. |

17. The regimen according to claim 16, wherein said vinorelbine compound is

administered in an amount of about 25 mg/L.

18. The regimen according to claim 1, wherein said HKI-272 compound is

administered in an amount of at least about 120 mg.

19. The regimen according to claim 18§, wherein said HKI-272 compound is

administered in an amount of at least about 160 mg.

20.  The regimen according to claim 19, wherein said HKI-272 compound is

administered in an amount of at least about 240 mg.

21, The regimen according to claim 4, wherein said unit dose is a tablet.
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22. The regimen according to claim 1, wherein said HKI- 272 compound is

administered daily.

23.  The regimen according to claim 1, wherein said HKI-272 compound is

administered at least once daily.

24, The regimen according to claim 1, wherein said HK1-272 compound is

administered on day 1 of said regimen.

25. The regimen according to claim 10, wherein said HKI-272 compound is

administered on day 2 of said regimen.

26. The regimen according to claim 1, wherein said HKI1-272 compound is

administered for at least 2 continuous weeks.

27. A pharmaceutical composition according to claim 1, further comprising at least one

pharmaceutically acceptable carrier.

28. The regimen according to claim 1, further comprising radiation.
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