1 CRYSTALLINE CHEMOTHERAPEUTIC FIELD OF THE INVENTION  This invention pertains to
N44-(3-Amino-1H-indazol-4-yl)phenylEN-(2-fluofo-5- methylphenyl)urea Crystalline Form 1, ways to

make it, formulations comprisirﬁé‘% dmade witki@ndimelsdsattreating patients having disease
using it. BACKGROUND OF THE INVENTION

N-14-(3-Amino-1H-indazol-4-ylaphenyll-N-(2-fluoro-5-methylphenyl)urea (ABT-869) belongs to a family
of protein tyrosine kinases (PTKs) whigh satalyzerthsphrgpbarylation of specific tyrosine residues in

cellular proteins. Aberrant or excessive PTK activity has been opseryed i ydisease states
including benigd @ﬁ@ﬁ?&%ﬁéﬁ%@%&ﬁ%@%ﬁﬁﬂ@%%ﬁb; Egégi%ég Lﬁi'ril%;";?ff‘?c"ifr‘r%’(|)rr1(<2;1a§propriate

activation.Qfgheimmuyne.sysiamine F&arystalliniyoohaR Tt fboamiayieffectnanrongivthé rpkysical and

mechanical properties ctﬁgdir stability, so[al#)i ity,.dissolution rate, hardness, compressibility and melting
point. Be¥atish @405 %?5%%%"5% gbﬁ%ﬂ%igﬁﬁ%ﬁ%& is dependent on some, if not all, of
these properties, there is an existing need in the chemical and therapeutic arts for identification of

crystalline forms of ABT-869 an@g@@%@@fﬁ%@‘?ﬁﬂ@h@aﬁ@?{@ﬁUMMARY In an aspect, there
is provided a N44-(3-Amino-1H-indazol-4-y1)phenylkN'-(2-fluoro-5- methylphenypurea Crystalline

Form 1 which, Whéh (heasuretEhinisavi 250D Tl afoRusrer SHeiy RO ¥ Hcterized by a powder
diffracmlﬁ@‘f%@b‘j‘%f&ggﬁ% REGHVE 20 paldpsRbahe tinkds QPILK) Afichl@zBrd th2.1.  One

embodiment of thiS disclosure, therefore, pertains to . b " cessive PT
N44-(3-Aﬁhﬁ@mfb4Pﬁ@fﬁtBflﬂl‘iﬂ)%%gﬁE}ﬁW-’(‘is-’ﬁﬁS?b@SQ?H]é&ﬂﬁﬁ?{%ﬁﬁoAﬂ A Crysaiine Eormi which,
when megsuvad plakenbBRE Wit radigiitnat btaed TR idisgdraiguienizedlypenpowder diffraction
pattern having respective 20 values of about 7.8,.9.1,.11, 1.8, .an ARgiher embodiment
pertains tBer%WﬁT%ﬁ?oa‘Eoﬁ%‘?ﬁpaﬁéif? F eé)%%?b{}gﬁf ooy anfg(%p%t@ Bid6ror
Amino-1Hsyed@azol-4-yOphenyll-N1-(2-fluoro-5-methylphenyOurea Crystalline Form 1 which, when
measured at about 25C with radiation at 1.54178 A, is characterized by a powder diffraction pattern
having respective 20 values of about 7.8, 9.1, 11.0, 11.8, and 12.1. Wé) .
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when me

d af about 25C with radiation at 1.54178 A, | terized - dittraction
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all, of these propertics, there is an existing need in the chemical and therapeutic arts for

identification of crystalline forms of ABT-869 and ways to reproducibly make them.

SUMMARY
In an aspect, there is provided a N-[4~(3-Amino-1H-indazol-4-yl)phenyl]-N’~(2-fluoro-5-
methylphenyl)urez Crystalline Form 1 which, when measured at about 25°C with radiation at
1.54178 A, is characterized by a powder diffraction pattern having respective 26 values of about
7.8°,9.1°,11.0°,11.8° and 12.1°.

One embodiment of this disclosure, therefore, pertains to N-{4-(3 -Amino-1H-indazol-
4—yl)phsny1]~N‘-(2-ﬂuoro-5-methylphenyi)urea Crystalline Form 1 which, when measured at
about 25°C with radiation at 1.54178 A, is characterized by a powder diffraction pattern
having respective 26 values of about 7.8¢, 9.1°, 11.0°, 11.8°, and 12.1°

Another embodiment pertains to formulations comprising an excipient and N-[4-(3-
Amino»1H—indazoi-4-y1)phenyi]—N‘—(2~ﬂuoro—S-methyiphenyi)urea Crystalline Form ! which,
when measured at about 25°C with radiation at 1.54178 A, is characterized by a powder

diffraction pattern having respective 28 values of about 7.8°,9.1°, 11.0°, 11.8° and 12.1°

Still another embodiment pertains to methods of treating cancer in a mammal

comprising administering thereto, with or without one or more than one additional anticancer



_ Still another embodiment pertains to a process for making
N44-(3-Amino-IHindazol-4-yepheny1]-N'-(2-fluoro-5-methylphenyOurea Crystalline Folio 1 comprising:
making N-[4-(3-amino-1H-indazol-4-yl)phenylEN'-(2-fluoro-5-methylphenyQurea; providing a mixture
comprising N"Elf?@%“?ﬁizr’@-lH-indazol-4-yOphenyIi—N'-(Z-quoro- 5-methylp§%‘98§&§@%ﬁeneate
Crystalline Form | and acetonitrile; causing

N-[4-(3-Arings; LHngdpanl Aty iihe dyd-Aid@nfladro{8-(RetimitphéHyDdnad-4 5 Bhysid]HNe(Form Ito exist
in the mixture, which N44-(3-Amino-1H-indazol-4-yl =(2- < urea
Crystallin =tefiny f%}ﬁ’ei%%mga}gﬂer%%rﬁ 31@%18?%&8 &ﬁ?%ﬁ%@n@%ﬁ%ﬁ%@%ﬂgﬁ'ﬁcterized by a
powder diffrdietion pdteryhdvinghesptrtazd Do anvalsioh HsHoR Ben leyipg 1958:4ME 12.1'; and 20

isolating thg Na[4(3ARIRCr Aty nelazog4)pheny 2N (2-fluoro-5- methylphenyOurea Crystalline Foim
1. Still another embodiment comprises N44-(3-Amino-IF1-indazol-4-yephenyll-N-(2- 25

fluoro%5-methylphenyOurea Crystalline Form | prepared by the process of the preceding embodiment.
Still another emimdimenhsamposaseABE-A68 Tolyesaateffomasmgpiégarngihbi4H-

L S O DA, 5 e

Amino-1H-indazol-4-yl)phenyrl-N-(2-fluoro-5-methylphenyl)urea Crystalline Fool; 1. WO

2009/052230PCT/\E P oy | et of
ABT-8659 for Ese%%%;%%%ﬁﬁ?ggmn&iH-lﬁéﬁEQﬂ@-md%EﬁHWPﬂ!ﬁ RLGTRHRes, Ihehydraghloride salt o

N44-(3-Amino-1H-indazol-4-yl)phenyli-N'-(2-fluoro-5-methylphenyOurea
Crystdlline Form 1.
providing a mixture comprising N-[4-(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-

5-methylphenyljurea Tolueneate Crystalline Form 1 and acetonitrile;

causing N-[4-(3-Amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyDurea
15 Crystalline Form 1 to exist in the mixture, which N-[4-(3-Amino-1H-indazol-4-yl)phenyl]-
N'-(2-fluoro-5-methyiphenyljurea Crystalline Form 1, when measured at about 25°C with
radiation at 1.54178 A, is characterized by a powder diffraction pattern having respective
26 values of about 7.8°,9.1°, 11.0°, 11.8° and 12.1°;

and

isolating the N-[4-(3-Amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-5-
methylphenyl)urea Crystalline Form I.

Still another embodiment comprises N-[4-(3-Amino-1H-indazol-4-ylphenyl]-N'-(2-
25 fluoro-5-methylphenyturea Crystalline Form 1 prepared by the process of the preceding

embodiment.

Still another embodiment comprises ABT-869 Tolueneate for use in preparing N-[4-
(3-Amino-1H-indazo!-4-ylyphenyl]-N'-(2-fluoro-5-methylphenyljurea Crystalline Form 1.
30
Still another embodiment comprises a salt of ABT-869 for use in preparing N-{4-(3-
Amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyljurea Crystalline Form 1.



5BRIEF DESCRIPTION OF THE FIGURES Figure 1 is a powder x-ray diffraction pattern of
N44-(3-amino-1H-indazol-4- yl)phenyli-N-(2-fluoro-5-methylphenyOurea Crystalline Form 1.
DETAILED DESCRIPTION OF THE INVENTION This invention pertains to discovery of
N44-(3-amin®Q MH8E281-4-yl)pheny11-N'-(2- flugro-5-methylphenyl)ured 8’?{}%%&‘?%{8%&0&% 1, ways to
make it, ways to characterize it, formulations containing it and made with it, and methods of treating
cancer using it. B#l teomhs: Mdsb{3raminonbtsindaz bi-drodhbirideskXb{ 2BTe809FmethyiphenyOurea”

and "ABT-869" ar t fo be d.intercha R) T K =369".and "an ABT-869"
. Areea3t Yysed interchandeably. 0 »_n,H08 461G ﬁﬁeﬁa@ﬁ@ea

without ar%jﬁ%aéﬁtgi% of-crysta ﬁ?yti%?ﬁlgsma?grysygﬁn%?gsso&zateu with it, ag Bse herein, mean

amorphousrABilgedorrciystalline ABT-869, rnicrocrystalline ABT-869, ABT-869 in solution, a

semisolid, wax or oil foiin of ABT-869, mixtures thereof and the like. 20 The terms "crystalline” and

Microcrystalline,” as used herein, mean havg@ a reﬁularlﬁ re%eatin rrangement of molecules which
is maihtained over a long range&ﬁlgft%q: é”[ﬁ? &3 L ed otherwise, percentages

herein are weightiweighi{whdaerseniagieBactionThederot "Nydrothloidel Shitdes iubed herein, means

having assqciate ttf\gr ith ong or mare than one.hydrochlaride equivalent. 30The term "solvent,” as
used hereff ,P#},%*g S '?qyﬁi%ofﬁ'g_ﬁgﬁﬁ%g%% uﬁ%%%;gyg%luﬁ%%r%{a?rﬁany soluble enough at a given

concentration to dissolve or partially dissolve the compound. WO 2009/052230PC TfUuS2008/080067
DETAILED DESCRIPTION OF THE INVENTION

10 This invention pertains to discovery of N-[4-(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-
fluoro-5-methylphenylyurea Crystalline Form 1, ways to make it, ways to characterize it,
formulations contzining it and made with it, and methods of treating cancer using it. The
terms “N-[4-(3-amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-5-methylphenylurea” and
“ABT-869” are meant to be used interchangeably.

15

The terms “ABT-869” and “an ABT-869” without any indicia of crystallinity or
non-crystallinity associated with it, as used herein, mean amorphous ABT-869, a crystalline
ABT-869, microcrystalline ABT-869, ABT-869 in solution, a semisolid, wax or oil form of
ABT-869, mixtures thereof and the like.

20

The terms “crystalling” and “microcrystalline,” as used herein, mean having a
regularly repeating arrangement of molecules which is maintained over a long range or

external face planes.
25 Unless stated otherwise, percentages herein are weight/weight (w/w) percentages.

The term “hydrochloride salt,” as used herein, means having associated therewith one

or more than one hydrochloride equivalent.

30 The term “solvent,” as used herein, means a liquid in which a compound is soluble or
partially sotuble enough at a given concentration to dissolve or partially dissolve the

compound.



4 . The tenn anti-solvent,” as used herein, means a liquid in which a compound is insoluble enough
at a given concentration to be effective for precipitating that compound from a solution. 5Solvents and
anti-solvents may be mixed with or without separation of phases. It is meant to be understood that,
because matfPSO&EEE34nd anti-solvents contain impurities, the level of iREPRSLH P N ents and
anti-solvents for the practice of this invention, if present, are at a low enough concentration that they
do not interfere with tthe I@ititesidad, Usewntdiestlyertin whighdheyldod presgrtund isThe term "acid,”

as used herein, means a compound having at least one.a ig{i)g roton., k aﬁpaql gﬁ'@ls for the
: t ,
practice 0?’{?%%‘,’%8% ic ﬁﬁ]ca]&g\gnbc&n 8?%&%? ﬁr%t%é%eto?%v%rodﬁoﬁg, aaé@,éhydro r r%ic acid,
trifluoroacetie acielutiichloroacetic acid, sulfuric acid, 15phosphoric acid and the like. The tem,.
"base,"” as used herein, means a compound capable of accepting a proton. Examples of bases for the

practice of this invention include, but are not limited to, sodium carbonate, so?ium bicarbonate,
potas&ium carborRitEN SR aniicatpBHERS BibSdi B AKIBOHHRERHINE U RANE2HPO4, K2HPO4

and the like), triethylamine, diisopropylethylamine and the like. The term "isolating" as used herein,

means separaling ABT. 862 Crystaline Fqn 4 rom solvent anisolvenl, o A e gf solvent
anti-solvent. This'is &‘p.@afﬁ’/ accompflis ed by meansguc as cen r?ﬁnga?l_on,Tfslltratlon with or without
vacuum, filretidtewithe positivbipresgineindistittatiomdardperhiots derdhedamistinstifihisereof.

Therapeutically acceptabie; amonnts,of AR LSO Chyslialing formy hderendor tesiniant of treatment,

disorder being treated and severity thereof, composition containing it, 30time of administration, route of
admiistratiBRdedirasionthbs feuaHp RS BSHEY, HE¥Me of clearance and whether or not another drug
is co-administered. The amount of ABT-869 Crystalline Form 1 used to make a formulation to be

administered daily to a atiegt,,in assggiye dose or in divided dpses is f{%rawsgbout 0(.#)3 to about 200
|

. G a u erem, means a compoun aving & One acidlCc projon., .
mg/kg body wei °§ glecd s OHHUNSTO RS CoRtain thase AmOUNts or & combination o submultiples

thereof. Examples of acids for the practice of this invention include, but are not limited to,
hydrochloric acid, hydrobromic acid, trifluoroacetic acid, trichloroacetic acid, sulfuric acid,

15 phosphoric acid and the like.

The term “base,” as used herein, means a compound capable of accepting a proton.
Examples of bascs for the practice of this invention include, but are not limited to, sodium
carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate, dibasic sodium
20 phosphate (i.e. Na;HPQ4, Ko-HPO, and the like), triethylamine, diisopropylethylamine and
the like.

The term “isolating” as used herein, means separating ABT-869 Crystalline Form 1
from solvent, anti-solvent, or a mixture of solvent anti-solvent. This is typically
25  accomplished by means such as centrifugation, filtration with or without vacuum, filtration

with positive pressure, distillation, evaporation or a combination thereof.

Therapeutically acceptable amounts of ABT-869 Crystalline Form 1 depend on
recipient of treatment, disorder being treated and severity thereof, composition containing it,
30 time of administration, route of administration, duration of treatment, its potency, its rate of
clearance and whether or not another drug is co-administered. The amount of ABT-869
Crystalline Form 1 used to make a formulation to be administered daily to a patientin a
single dose or in divided doses is from about 0.03 to about 200 mg/kg body weight. Single

dose formulations contain these amounts or a combination of submultiples thereof.



WO 2009/052230PCT/US2008/080067 5 ABT-869 Crystalline Form | may be administered with or
without an excipient, typically with an excipient. Excipients include but are not limited to, for example,
encapsulating materials and additives such as absorption accelerators, antioxidants, binders, 5buffers,
carriers, coati®2e§&hR3¢oloring agents, diluents, disintegrating agents, EfulSiHER % enders, fillers,
flavoring agents, glidants, humectants, lubricants, perfumes, preservatives, propellants, releasing
agents, sterilizing agents, sweeteners, solubilizers, welling agents, mixtures thereof and the like.

LOExcipients for pegogrgtin.pfiupialiang, comprisin raads whiABL-AP3 pisfalline Form 1 to
be administered orally In 50l o}osage orm _an ude, for example, agar, alginic acid, afuminum
hydroxidetybsatlylaidohotx bereyl Betipisate incledsiitarengl/esitehindmicrseaistor oil, cellulose,

cellulose agelale, G ARRKIRI A LPRAHISRRGUERE %%@&p&&@i&a@%@ aneedikgrassapgvidone,
diglyccrides, ethanol, ethyl cellulose, ethyl |Jaureate, ethyl 150leate, fatB/ acid esters %flatin, germ oil,

glucode, QyHErdICHFSTR AL SH A BRI 08 BFBIS AR CEM T S RETRE BABFIISOTBME ST he, lactose,
magnesiugibyshiexiternagnesiy mesieq widsmalinmannito unonogysefidess, piveoitipovidone,
peanut oil, potassium phosphate salts,.potato starch, povidone, propylene |, Ringer's solution,
safflower Bll%ps’f’eg‘g%r%éeo?ﬁ%?%c‘%%?%f’éﬁ% éf,%zslg it e"g’ct:‘“"élr @%ﬁ%ﬁ%&?%iﬁ%ﬁ,Ws%%ﬁ?nﬁggﬁggéphate 20 salts,
sodium laomyrgei gtercebdidrths difisitol, sodium stearylfumarate, soybean oil, stearic acids, stearyl
fumarate, sucrose, surfactants, talc, tragacanth, tetrahydrofurfuryl alcohol, triglyceridcs, vitamin E and
derivatives thereof, water, mixtures thereof and the like. Excipients for preparation of formulations

compfising or mEAERIFHS AR TISBE S50 SR HOR T IB BPg APRSte R OfttHhically or orally in
liquid dosagesfanme Feetudes oy exampecd Fhytieprdlyeatefasiomoldoforeitaapitongeed oil,

ethanol, f%‘itginic acid, aluminum hydroxide, benzyl alcohol, benzy! benzoate, 1,3-butylene glycol,
carbomers, castor oil, cellulose, cellulose acetate, cocoa butter, copovidone, corn starch, comn
oil, cottonseed oil, cross-povidone, diglycerides, ethanol, ethyl cellulose, ethyl laureate, ethyl

15 oleate, fatty acid esters, gelatin, germ oil, glucose, glycerol, groundnut oil,
hydroxypropylmethyl cellulose, isopropanol, isotonic saline, lactose, magnesium hydroxide,
magnesium stearate, malt, mannitol, monoglycerides, olive oil, povidone, peanut oil,
potassium phosphate salts, potato starch, povidone, propylene glycol, Ringer's solution,
safflower oil, sesame oil, silicon dioxide, sodium carboxymethyl cellulose, sodium phosphate

20 salts, sodium lauryl sulfate, sodium sorbitol, sodium stearylfumarate, soybean oil, stearic
acids, stearyl fumarate, sucrose, surfactants, talc, tragacanth, tetrahydrofurfuryl alcohol,

triglycerides, vitamin E and derivatives thereof, water, mixtures thereof and the like.

Excipients for preparation of formulations comprising or made with ABT-869
25  Crystalline Form 1 to be administered ophthalmically or orally in liquid dosage forms
include, for example, 1,3-butylene glycol, castor oil, corn oil, cottonseed oil, ethanol, fatty
acid esters of sorbitan, germ oil, groundnut oil, glycerol, isopropanol, olive oil, polyethylene

glycols, propylene glycol, sesame oil, water, mixtures thereof and the like.

30 Excipients for preparation of formulations comprising or made with ABT-869
Crystalline Form 1 to be administered osmotically include, for example,
chlorofluorohydrocarbons, ethanol, water, mixtures thereof and the like.

Excipients for preparation of formulations comprising or made with ABT-869

Crystalline Form 1 to be administered parenterally include, for example, 1,3-butanediol,



acid esters of sorbitan, getin oil, groundnut oil, glycerol, isopropanol, olive oil, polyethylene glycols,
propylene glycol, sesame oil, water, mixtures thereof and the like. 30Excipients for preparation of

formulations comprising or made with ABT-869 Crystalline Follll | to be administered osmotically
include, for XA Brofluorohydrocarbons, ethanol, water, mixtures M USTYRA%INE like.
Excipients for preparation of formulations comprising or made with ABT-869 Crystalline Form 1 to be

admin istet_eeﬂqaaﬂ;l_ﬁ&fadiy, imhjdmgtboiaxmmgh&b wihnediokin\y Q1 20pHEH22 38RCTIE)52008/080067
o castor ol S04 Qll.GRranSeRT.AL HRNIRSCASUE-Al JoHRdBH! Qlriapaames,ipic acd, ollve ol,
peanut olil, mger'% .solllutlon,_s ower olil, sesame oll, soybean oil, U.S.P. or isotonic sodium chloride
solution, ieteriesvdines irsieo felitmeniike, SExEIsdhesrasrbbariifon of formulations comprising or
made with ABT-869 Crystalline Form 1 to be administered rectally or vaginally include, but are not

Limited to, cocoa butter, polyethylene glycol, wax, mixtures thereof and the like. ABT-869 Crystalline
Form®L is also uSSFIPTHE (PRATARATEHNE ANRTHHECRN CAPaFGE 15 ?ﬂ%fé?a% g agents,
angiogene&sigiihilbitbssmankitiacids;inistindtabalite sy angimitbticslahitiproliferativiésiteditora kinase

inhibitors, Ber-Abl kinase inhibitars, biologic response, modifiers, cyclin-dependent kinasc inhibitors,
cell cycle ?r?ﬁ(lﬁto%%?ré%]g%%%ygeélﬁgggﬁqiﬁﬁ%it%l}’s&ﬂlgﬁke%?g \ﬁ?gffg?\%%{é?ene homolog (ErbB2) receptor
inhibitors, growth factor inhibitors, heat shock protein (HSP)-90 inhibitors, histone deacetylase (HDAC)

inhibitors, ABT-869 Crystalline Form 1 is also useful when administered with anticancer drugs

10 such as alkylating agents, angiogenesis inhibitors, antibodies, antimetabolites, antimitotics,
antiproliferatives, aurora kinase inhibitors, Ber-Abl kinase inhibitors, biologic response
modifiers, cyclin-dependent kinase inhibitors, cell cycle inhibitors, cyclooxygenase-2
inhibitors, leukemia viral oncogene homolog (ErbB2) receptor inhibitors, growth factor
inhibitors, heat shock protein (HSP)-90 inhibitors, histone deacetylase (HDAC) inhibitors,

15  hormonal therapies, immunologicals, intercalating antibiotics, other kinase inhibitors,
including other PTKs, mammalian target of rapamycin inhibitors, mitogen-activated
extracellular signal-regulated kinase inhibitors, non-steroidal anti-inflammatory drugs
(NSAIDs), platinum chemotherapeutics, polo-like kinase inhibitors, proteasome inhibitors,
purine analogs, pyrimidine analogs, receptor tyrosine kinase inhibitors, retinoids/deltoids

20 plant alkaloids, topoisomerase inhibitors and the like.

Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustine, brostallicin, busulfan, carboquone, carmustine (BCNU), chlorambucil,
Cloretazine™ (VNP 40101M), cyclophosphamide, decarbazine, estramustine, fotemustine,

25 glufosfamide, ifosfamide, KW-2170, lomustine (CCNU), mafosfamide, melphalan,
mitobronitol, mitolactol, nimustine, nitrogen mustard N-oxide, rapimustine, temozolomide,

thiotepa, treosulfan, trofosfamide and the like.

Angiogenesis inhibitors include endothelial-specific receptor tyrosine kinase (Tie-2)
30  inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2
receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix
metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR)
inhibitors, thrombospondin analogs vascular endothelial growth factor receptor tyrosine
kinase (VEGFR) inhibitors and the like.



15hormonal therapies, immunologicals, intercalating antibiotics, other kinase inhibitors, including other
PTKs, mammalian target of rapamycin inhibitors, mitogen-activated extracellular signal-regulated
kinase inhibitors, non-steroidal anti-inflammatory drugs (NSAIDs), platinum chemotherapeutics,
polo-like kind%@ MBI, proteasome inhibitors, purine analogs, pyrimidf@%ﬁﬂ?@g{‘?@é’eptor tyrosine
kinase inhibitors, retinoids/deltoids 20plant alkaloids, topoisomerase inhibitors and the like. Alkylating
agents include altretamine, AMD-473, AP-5280, apaziquone, bendamustine, brostallicin, busulfan,

carboquone, caimustine. (BCNU), .chlora gu i Gl [e in. TTM&VI&%%@&%M)H cyglophosphamide,
decarbazine, es rgfﬁﬂ%ﬁhg‘?%?gr}%ﬁ% ?r%relcri% eg;?\lﬁogs?am%e, |§)sfam’|de, KW-2170,e lomustine (CCNU),
mafosfamide, melphalan, mitobronitol, mitolactol, nimustine, nitrogen mustard N-oxide, ranimustine,

temozolomide, Uejena eSSt oIASIAREINA Y ke dadiogenssirnhipliers nclude

endothelial-specific receptor tyrosine kinase (Tie-2) 30inhibitors, epidermal growth factor receptor
(EGFR) inlmilwiton$) msuiiie gkowth factor-2 receptor (IGFR-2) inhibitors, matrix metalloproteinase-2
(MMP-2) inhibitors, matrix metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor

receptor (PDGF(%)%inhibi.to'rs, thrombospondin analogs vascular endothelial ?rowth factor receptor
tyrosine kinase (VR BRI LRSS ofiRe. 196897042036 PE RIS I0bd/680087 7 Aurora

kinase inhii{ers ek &P AZES 195 210H-Ka80D43 VX088 0 andstis dikec BaciAblkiaaeanhibitors include
DASATIN8kB r BIVIS-%%%@@&EEV%%@ 5(imatinib) and the like. CDK inhibitors include
AZD-543 ,’é‘lzﬂéf’fﬁlfti S U5D BRI Sd Y SV T-2584, flavopyridol, GPC-286199, MCS-5A,
PD0382991, PHA-690509, seliciclib (CYC-202, R-roscovitine), ZK-304709 and the like. 10 COX-2
inhibitors include ABT;963, ARCOXIA ( icoxib), '@?@\ﬁ?‘éy I% 0x 3{ 8347070,
CELEBREXTM é@%&%% 5‘?185%33@36(%%?%%%&1%%%?{- ;D A%ﬁ %’(C)x%gr (deracoxib), JTE-522,
4-methyl-2v3déediita BMBETY T, CEI-EREXDY [oblenytib H (1) Pol 89, (MKeie88xitofidoxib), NS-398,
parecoxib, RE-B708/® deracoxib), JTE-522, 4-methyl-2-(3,4-dimethylphenyl)-1-(4-
sulfamoylphenyl-1H-pyrrole), MK-663 {etoricoxib), NS-398, parecoxib, RS-57067,
15 SC-58125, SD-8381, SVT-2016, S-2474, T-614, vioxx® (rofecoxib) and the like,

EGFR inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine,
EMD-7200, ERBITUX" (cetuximab), HR3, IgA antibodies, [RESSA® (gefitinib),
TARCEVA® (erlotinib or OS1-774), TP-38, EGFR fusion protein, TYKERB” (lapatinib) and

20 the like.

ErbB2 receptor inhibitors include CP-724-714, CI-1033 (canertinib), HERCEPTIN®

(trastuzumab), TYKERB® (lapatinib), OMNITARG™ (2C4, petuzumab), TAK-165,
GW-572016 (ionafarnib), GW-282974, EKB-369, PI-166, dHER2 (HER2 vaccine),

25 APC-8024 (HER-2 vaccine), anti-HER/2neu bispecific antibody, B7.her21gG3, AS HER2
trifunctional bispecfic antibodies, mAB AR-209, mAB 2B-1 and the like.

Histone deacetylase inhibitors include depsipeptide, LAQ-824, MS-275, trapoxin,
suberoylanilide hydroxamic acid (SAHA), TSA, valproic acid and the like.
30
HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024,
17-DMAG, geldanamycin, [P1-504, KOS-953, MYCOGRAB®, NCS-683664, PU24FCL PU-
3, radicicol, SNX-2112, STA-9090 VER49009 and the like.



158C-58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX(r) (rofecoxib) and the like. EGFR
inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine, EMD-7200, ERBITUX
(cetuximab), HR3, IgA antibodies, IRESSA(r) (gefitinib), TARCEVAg (erlotinib or OSI-774), TP-38,
EGFR fusioO8t&PSI¥KERB(r) (lapatinib) and 20the like.  ErbB2 red&dt&r* MBI include
CP-724-714, CI-1033 (canertinib), HERCEPTIN(r) (trastuzumab), TYKERB(r) (lapatinib), OMNITARG
(2C4, petuzumab), TAK-165, GW-572016 (ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HER2

vacine). 25 APGBRAMERR fREEARRIHER A isReTipranison AT MeRyaRd. AS HER2

trifunctional bispectic antibodies, m 209, mAB 2B-1 and the like. Histone deacetylase
inhibitors ihelige depsipeptide, LAQ-824, MS-275, trapoxin, suberoylanilide hydroxamic acid (SAHA),
TSA, valproic acid and the like. 30 HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101,
CNF-1010, CNF-2024, 17-DMAG, geldanamycin, IPI1-504, KOS-953. M %%GRAB , NCS-683664,
PUZAFCI, PO-3 AL TSRS AFR50d0 S BHABGS BR ek, Ny S pemeis
2009/052 230RC TS 2008OBRO67 8 MEK inhibitors include ARRY-142886, ARRY-438162
PD-325901, PD-98059 and the like. 5mTOR inhibitors include AP-23573, CCI-779, everolimus,

RAD-001, rapamycin, temsirolimus and the like. Non-steroidal anti-inflammatory drugs include

AMIGESIC (salssitata)cDiai GBID{ftdifainisali MOTRING)IGTI6 e e @ RED BeBROfen),
RELAFEN (nabumetone), 104#ELDENE(r) (piroxi ibuprof ~AEVE(r) and NAPROSYN(r)
(naproxeﬁﬁ‘%t@ﬂﬁ@%ﬁlwici%ﬁ@%&é%@?ﬁ? ﬁ?&‘ﬁﬁ%‘%ﬁﬁ%ﬁw gﬁ?ﬁ%%’sﬁ?hdac),
TOLE@T'N@;@W@%M% (Gtedglas), AORAPQLE Nketarsies) RAXRRS, (0xaprozin) and
the like. 15PDGFR in®ibitors include C-451,@§3P-673, CP-868596 and the like.

VOLTAREN" (diclofenac), INDOCIN™ (indomethacin), CLINORIL ™ (sulindac),

TOLECTIN® (tolmetin), LODINE® (ctodolac), TORADOL® (ketorolac), DAYPRO®

(oxaprozin) and the like.

15 PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.

Platinum chemotherapeutics include cisplatin, ELOXATIN® (oxaliplatin) eptaplatin,

lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), satraplatin and the like.
20 Polo-like kinase inhibitors include B1-2536 and the like.

Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like.

VEGFR mhibitors include AVASTIN® (bevacizumab), ABT-869, AEE-788,

25 ANGIOZYME™ axitinib (AG-13736), AZD-2171, CP-547,632, IM-862, Macugen
(pegaptamib), NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GW-786034), (PTK-787,
7K-222584), SUTENT® (sunitinib, SU-1124R), VEGF trap, vatalanib, ZACTIMA™
(vandetanib, ZD-6474) and the like.

30 Antimetabolites include ALIMTA® (pemetrexed disodium, LY231514, MTA),
5-azacitidine, XELODA® (capecitabine), carmofur, LEUSTAT® (cladribine), clofarabine,

cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine,



Platinum chemotherapeutics include cisplatin, ELOXAT1N(r) (oxaliplatin) eptaplatin, lobaplatin,
nedaplatin, PARAPLATIN(r) (carboplatin), satraplatin and the like. 20Polo-like kinase inhibitors include
131-2536 and the like. Thrombospondin analogs include ABT-5 0, ABT-567, ABT-898, TSP-1 and the
like. VEGFR¥WhMYP8%43€Iude AVASTIN(r) (bevacizumab), ABT-869, AEECTAB288 & IozYMETm,
axitinib (AG-13736), AZD-2171, CP-547,632, IM-§62, Macugen (pegaptamib), NEXAVAR(r)
(sorafenibid3 AN431R0 QB pREGPAFIO AGWadSGNR4), (BT TBTNEHIRRR584), SYTENTEsUMItinib,
SU-11248), VEGE trap, vatalanib, ZACT MATm%{\‘;i ndetanib, ZD- and the .I'%g. OAntimetabolites
include AL W’I"R{ﬁck&p@rﬁéﬁg%ﬁ BidB R 1aP93 ?‘4@%&3{‘%@‘%@%@%£&?ﬁ5 E(% (capecitabine),
carmofur, jfahd3fid. (AlafiipRe)T clRipraking niftrmbinansytarabingosiostamosdesine arabinoside,
decitabineﬂ,sgeferoxamine, WO 2(%% 052230PCT/US2008/080067 9 doxifluridine, eflomithine, EICAR,

enocitabirBebaiyTitiHe PhcaRlia B IR s Kdorsitelr BRIy SR tISIA Tombination
with lgucon@ites o MBARD, (aepciiakinaefuter oxyuiga fadK ERAN(FEvk pldatakharieFaaptopurine,
6-mercaptopur ne riboside, methotrexate, mycophenolic acid, nelarabine, nolatrexed, ocfosfate,
pelitrexol,"ﬁ’gﬁ 5‘ﬁn, Sraltitrexed, Ribavirin, triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1,
vidarabme, LIFT and the like. Antibiotics include intercalating antibiotics aclarubicin, actinomycin

D, amrubicin, anggSIR. AHEMYD. BLENQXANGlemYRIN. ARHBONAIH GARII(O) or
10MYOCET (doxorubicin), elsamitrucin, epl%’ ucin, glarbuicin, ZAVEDOS (idaruhicin), mitomycin C,
nemorubicimanactarzinostatin, BeBRSYANFpIAteticinie Yeseamiyein, Gidb)akhe?! streptozocin,
VAL%J AW&%E&*@' %{I{g}%{,ozr{l%(l)é% P&s%ggtm&{:ke%irbucin, glarbuicin, ZAVEDOS® (idarubicin),

mitomycin C, nemorubicin, neocarzinostatin, peplomyecin, pirarubicin, rebeccamycin,

stimalamer, streptozocin, VALSTAR® (valrubicin), zinostatin and the like.

Topoisomerase inhibitors include aciarubicin, 9-aminocamptothecin, amonafide,
15 amsacrine, becatecarin, belotecan, BN-B0913, CA.MPTOSAR® (irinotecan hydrochloride),
camptothecin, CARDIOXANE® {dexrazoxine), diflomotecan, edotecarin, ELLENCE® or
PHARMORUBICIN® (epirubicin), etoposide, exatecan, 10-hydroxycamptothecin, gimatecan,

lurtotecan, mitoxantrone, orathecin, pirarubicin, pixantrone, rubitecan, sobuzoxane, SN-38,

tafluposide, topotecan and the like.

20
Antibodies include AVASTIN® (bevacizumab), CD40-specific antibodies, chTNT-
1/B, denosumab, ERBITUX" (cetuximaby), HUMAX-CD4® (zanolimumab), IGF1R-specific
antibodies, lintuzumab, PANOREX® {edrecolomab), RENCAREX® (WX G250),
RITUXAN® (rituximab), ticilimumab, trastuzimab and the like.
25

Hormonal therapies include ARIMIDEX" (anastrozole), AROMASIN®
{exemestane), arzoxifeng, CASODEX® {(bicalutamide), CETROTIDE® (cetrorelix),
degarelix, deslorelin, DESOPAN® (trilostane), dexamethasone, DROGENIL®, (flutamide),
EVISTA® (raloxifene), fadrozole, FARESTON® (toremifene), FASLODEX"

30 (ﬁxlvestrant),FEMARA(E, (letrozole), formestane, glucocorticoids, HECTOROL® or
RENAGEL® (doxercalciferol), lasofoxifene, leuprolide acetate, MEGACE™ {megesterol),



Topoisomerase inhibitors include aclarubicm, 9-aminocamptothecin, amonafide, 15amsacrine,
becatecarin, belotecan, BN-80915, CA.MPTOSAR(r) (irinotecan hydrochloride), camptothecin,
CARDIOXANE(r) (dexrazoxine), diflomotecan, edotecarin, ELLENCE(r) or PHARMORUBICIN(r)
(epirubicin), ¥opYs1der2&%atecan, 10-hydroxycamptothecin, gimatecan, IHSEEA3 8% Antrone,

orathecin, pirarubicin, pixantrone, rubitecan, sobuzoxane, SN-38, tafluposide, topotecan and the like.

20 AnthediesEnclyaerdyisTdiN i (aaErENmab) ERAR5 OV ADECUiesncTMT 1/B,
denosumab, ERBITUX(r) (cetuximab), HUMAX-CD{E(& zanolimumab), IGF1R-specific antibodies,
lintuzuma® FPEN SRS e rebsTsRran eREenn R ?%Q\W‘X Eo8e5TREF UIARIR) (rituximab),
ticilimumad, QW a like. ] ranies.int ﬁm}astrozole),
AROMAS gﬁexemeskig%%% é g@’o@%ﬁ%? éﬁs f@é%& ?‘%?ﬁ%%%g%@%u%%%% (cetrorelix),
degarelix,\d&i&bﬁﬂi@i@&&ﬁ%lﬂr(ﬂxiI@Etﬁﬂﬁ){ld’é&mﬂh@laasmmdﬂﬁﬁ@ﬁj\ﬂDLﬁﬁ)ﬁﬁde), EVISTA(r)
(raloxifen 1) fadrozole, F?L%EETO%%) (toremifene), FASLODEX(r) 30 (fulvestrant), FEMARA ,
(Ietrofolei ISR BRTEY oftfclids, HECTOROL(r) or RENAGEL (doxercalciferol), lasofoxifene,
leuprolide acetate, MEGACE(r) (megesterol), WO 2009/052230PCT/US2008/080067 10

MIEEPREX() (R EaR LNk ANRRONTIIIREHIBNOL A=K fampen cirate)

PLENAXISTm (abarelix), prednisone, PR@%)PECIA fmasteride), rilostane, SUPREFACT (buserelin),
TRELSTARKIAé i ZimgetiordeoRA NREZEN g (horetiopia LA BRANPAS (ristiviniplant), VETORYL ,

(trilostane or %% t ,ZOLA%S%(Q >é’j%ccésrel' , goserelin) and the like. Deltoids and retinoids
include se%é% %Eﬁ%% r@%’f , "e? aafgf%%'ig( "1060), fenretinide, PALNIRETINg (aliretinoin),
ATRAGEN R (liposomal tretinoin), TARGRETINg(bexarotene), LGD-1550 and the like. 10

Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine,

vinorelbine and the like.

Proteasome inhibitors include VELCADE® (bortezomib), MG132, NPI-0052, PR-171

15 and the hike.

Examples of immunologicals include interferons and other immune-enhancing agents.

Interferons include interferon alpha, interferon alpha-2a, interferon alpha-2b, interferon beta,
interferon gamma-1a, ACTIMMUNE® (interferon gamma-1b), or interferon gamma-nl,

20  combinations thereof and the like. Other agents include ALFAFERONE®, BAM-002,
BEROMUN® (tasonermin), BEXXAR® (tositumomab), CamPath® (alemtuzumab), CTLA4
(cytotoxic lymphocyte antigen 4), decarbazine, denileukin, epratuzumab, GRANOCYTE®
(lenograstim), lentinan, leukocyte alpha interferon, imiquimod, MDX-010, melanoma
vaccine, mitumomab, molgramostim, MYLOTARG™ (gemtuzumab ozogamicin),

25 NEUPOGEN® (filgrastim}, OncoVAC-CL, OvaRex” (oregovomab), pemtumomab
(Y-muHMFG1), PROVENGE®, sargaramostim, sizofilan, teceleukin, TheraCys®, ubenimex,
VIRULIZIN®, Z-100, WE-10, PROLEUKIN® (aldesleukin), ZADAXIN® (thymalfasin),
ZENAPAX® (daclizumab), ZEVALIN® (90Y -Ibritumomab tiuxetan) and the like.

30 Biological response modifiers are agents that modify defense mechanisms of living

organisms or biological responses, such as survival, growth, or differentiation of tissue cells



Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine, vinorelbine and the
like. Proteasome inhibitors include VELCADE(g (bortezomib), MG132, NPI-0052, PR-171 15and
the like. Examples of immunologicals include intcrfcrons and other immune-enhancing agents.
Interferons iNtEHE%REEHEron alpha, interferon alpha-2a, interferon alpha-%?/ﬁé%&roé%% ta, interferon
gamma-la, ACTIMMUNE (interferon gamma-lb),lor interferon gamma-nl, 20 combinations thereof and
the like. Qthdiraegents iotlaceadd-FAkd: RONEGNB A0 ZrSER Otinhly {tastrermmdpBEXXARg

(tositumogﬁgg,l%mg@é%% %ﬁ&g g@&%aﬁg%z}i&gytotoxic lymphocyte antigen 4), decarbazine,

denileukin, epratuzu enograstim), lentinan, leukocyte alpha interferon,
imiquirnod, MDX-010, melanoma vaccine, mitumomab, molgramostim, MYLOTARGTm (gemtuzumab

ozogamicin), 25 NEHROGEMG Jilgrasiing)«LneVAt-Chr VARSI QTR aoNRMam: e ainomab
(Y-muHMFG1), PROVENGEG(, sargaramostim, sizofilan, teceleukin, TheraCysg, ubenjmex,
VIRUE 1 ZI Kt i furigneviit 1 B ARRO [ Bregrobi el d dib ki orensgibl Aettrig it faiy. FENAPAXg

e RSN R AraR #0¢ 108 Jike. WiQuine roxacitabine) and
2009/052?% &,Falb/lfﬂ‘;ig% /%?é: 7%%} to ir'}e’ctt em to havg anti-tt}}{r\(lnorlg%tm)t(;%ﬁd1ir;16():lzlljréle krestin,
lentinan, stedfiran, picibanil PF-3512676 (CpG-8954), ubenimex and the like. Pyrimidine analogs
include cytarabine (ara C or Arabinoside C), cytosine arabinoside, 5 doxifluridine, FLUDARA(r)

(fludarabine), 5-FU (5-fluorouracil), floxuridine, GEMZAR(r) (gemcitabine), TQMUDEX (ratitrexed),
TROXATYLTm @titietyleideinedteicleabin®) &hipghanine), PdM&andiddiOhclude LANVLS

(thio%’ani{%‘?&%%gﬁ%ﬁkf ETHOL(r) 10(mercaptopurine).

Antimitotic agents include batabulin, epothilone D (KOS-862), N-(2-((4-
hydroxyphenyl)amino)pyridin-3-yl)-4-methoxybenzenesulfonamide, ixabepilone (BMS
247550), paclitaxel, TAXOTERE® (docetaxel), PNU100940 (109881), patupilone,
XRP-9881, vinflunine, ZK-EPO and the like.

Compounds of the present invention are also intended to be used as a radiosensitizer
that enhances the efficacy of radiotherapy. Examples of radiotherapy include, but are not
15 limited to, external beam radiotherapy, teletherapy, brachytherapy and scaled and unsealed

source radiotherapy.

Additionally, ABT-869 Crystalline Form 1 may be combined with other
chemotherapeutic agents such as ABRAXANE™ (ABI-007), ABT-100 (farnesyl transferase
20  inhibitor), ADVEXIN®, ALTOCOR® or MEVACOR® (lovastatin), AMPLIGEN® (poly
L:poly C12U, a synthetic RNA), APTOSYN™ (exisulind), AREDIA® (pamidronic acid),
arglabin, L-asparaginase, atamestane (1-methyl-3,17-dione-androsta-1,4-diene), AVAGE®
(tazarotene), AVE-8062, BEC2 (mitumomab), cachectin or cachexin (tumor necrosis factor),
canvaxin (vaccing), CeaVac™ (cancer vaccine), CELEUK® (celmoleukin), CEPLENE®
25  (histamnine dihydrochloride), CERVARIX™ (human papillomavirus vaccine), CHOP® (C:
CYTOXAN® (cyclophosphamide); H: ADRIAMYCIN® {hydroxydoxorubicin);
O: Vingristine (ONCOVIN®); P: prednisone), CyPat™, combrestatin A4P, DAB(389)EGF or

TransMID-107R™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-dimethylxanthenone-



Antimitotic agents include batabulin, epothilone D (KOS-862), N-(2-((4-
hydroxyphenyl)amino)pyridin-3-y1)-4-methoxybenzenesulfonamide, ixabepilone (BMS 247550),
paclitaxel, TAXOTERE(r) (docetaxel), PNU100940 (109881), patupilone, XRP-9881, vinflunine,
ZK-EPO and¥AR&3ESMpounds of the present jpvention are also intend&d > BEYEEPAs a
radiosensitizer that enhances the efficacy of radiotherapy. Examples of radiotherapy include, but are
not 15limitegtteic axtemaliveam, maiother apy testherapyldaiac itraraIyIaeRscales amd upsealed
source radiotherapy. Additionally, ABT-869 Cré/stalline Foill may be combined with other

chemothel B AiRm L SiRACHRRIER AANE TP IRE DB Y RET- T Ty taifsterase 20
inhibitor), ARMEXIN() (ATREOR (s MEMAGRR (toyaatatin), MVIRLEGEN(DROly Lpoly C12U, a
synthetic RNA), APTOSYN%xisTlﬂ{Iind),AREDIA(r_) (pamidronic acid), ar Iabli{n L-asparaginase,
atamestafasCiometHy IR MMISNE-andsgstEm dpidhera F ORI ART H HE2: % A%%%eél BEC2
(mitumomgal), £3Cheatn AhSRCHEX AU NREFasISiatRl), (panvaKittaceiehgeavacTM (cancer
vaccine), CELEUK(r) (celmoleukin), CEPLENE(r) 25;\This_tami.ne dih drochlorig%, CERVARIXTM
(human papiBaontdPicele e oIS ID ANW‘(‘éiyéﬁyﬁyh’c?slpHaﬁﬁ 3§y kB RIAMYCIN(r)
(hydroxydex oz e ndind Miresi stRRICRNCIOMINGER: Rniednisaoe, GyBatTor.; ambfesiatin A4P,

o 6 dmetbROVA A NES 20D BSOS SIBU a0 TR BRI (Exae),

eniluracil, iEUEERNT Mctsgualashinphaciate),) NUERASINE FTANS ippsams ik, discodermolide,
DX-8951f (exatecan mesylate), enzastaugin, EP0906, GARDASILg® ’\%quadrivalent human
papill8maliiEcrEype B o) AT HENd M BRARE 7R MR CENSTR INMITPPRIE R Geldipitheria

Conjugatebm%ﬁg%nEMn@QQ%&S@HeaHmm), OncoVAX (IL-2 Vaccine), ORATHECIN™
(rubitecan), OSIDEM® (antibody-based cell drug), OvaRex” MAb ( murine monoclonal
antibody), paclitaxel, PANDIMEX™ (aglycone saponins from ginseng comprising
20(S)protopanaxadiol {aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab,

15  PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A,
phenoxodiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomide), RSR13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE®
(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100), TARGRETIN®
(bexarotene), Taxoprexin® (DHA-paclitaxel), TELCYTA™ (TL.K286), temilifene,

20 TEMODAR® (temozolomide), tesmilifene, thalidomide, THERATOPE® (STn-KLH),
thymitaq (2-amino-3,4-dihydro-6-methyl-4-oxo-5-(4-pyridylthio)quinazoline
dihydrochloride), TNFerade™ (adenovector: DNA carrier containing the gene for tumor
necrosis factor-a), TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine,
TRISENOX® (arsenic trioxide), VIRULIZIN®, ukrain (derivative of alkaloids from the

25 greater celandine plant), vitaxin (anti-alphavbeta3 antibody), XCYTRIN® {motexafin
gadolinium), XINLAY™ (atrasentan), XYOTAX™ (paclitaxel, poliglumex), YONDELIS™
trabectedin), ZD-6126, ZINECARD® (dexrazoxane), zometa (zolendronic acid), zorubicin
and the like.

30 It is algo expected that ABT-869 Crystalline Form 1 would inhibit growth of cells

derived from a pediatric cancer or neoplasm including embryonal rhabdomyosarcoma,



5 sodium), GMK (ganglioside conjugate vaccine), GVAX(r) (prostate cancer vaccine), halofuginone,
histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE38, IL-13- PE38QQR (cintredekin
besudotox), IL-13-pseudomonas exotoxin, interferon-a, interferon-7, ATNOVANrm or MEPACTTm
(mifamurtide} SH&TARA0 5,10-methylenetetrahydrofolate, miltefosine (heXab&HIBHEEAbcholine),
NEOVASTATNAE-941), NEUTREXIN(r) 10 (trimé%rexate glucuronate), NIPENT(r) (pentostatin),
ONCONASHraxibenyeigastenz snen@NEORIYGHE N (rlefmnomdeulictiretrdatnient), OncoVAX
(IL-2 Vaccine), ORATHECINIm (rubitecan), OSIDE . I - (r) MADb (
murine m%ﬁrgé}%%%ég#f%%ﬁ/ ‘iCB‘é‘& %xé%%&ﬁ%ﬁﬂ%&%ﬁggﬁ%% %Z%%ﬁ%éﬂ%%kg%ﬁé%%g%comprising
20(S)prothpaplkiadivb R e e 2O (SHbrdedsaitaxatprsl gy igshHtateidiab das PRIR/AC(r)-VF
(investigagppal &%ﬂ%@ﬁe@sm%&ﬁ,mmghE’I%@é{mt%{@émrﬂ@,efmaeﬂ@B@mﬁ@rbazine,

i

rebimastat, REMOVABe (catumaxomab), REVLIMID(r) (lenalidomide), RSR13 (cfapr xiral),
SOMATULPRAERH T RGHTESHRET SO RTANANERY {LSTHERTY, %&%BBBHHEG(%%%P A

stau rosp%ﬁbriai%bﬁﬁﬁﬁtdﬁfﬁ@ﬂiaﬂﬁﬁmﬁﬂilN(m)nﬂ@&p@ﬁakeiné)ﬁmk@in%@@ I*I&Akm&plitaxgl),
TELCY TR HGER0 enliens, 20:TENQRARI.temezslamidelssilons: faliermce
(2-amino-Bsdrditiyaipobderatby -droySappyiidytdiRsliguiraBotiv cditegt Getslo Aty kPBdrade Tm

(adenovegé%ﬁwﬂélﬁs&%%g%ﬁeﬂ@am&lﬁag&&a f(@&%@ﬁ?%&%f@%@ﬁtﬁﬁn}@%ﬁgﬂ) or
ZAVESCA(r) (bosentan), tretinoin (Retin-A), tetrandrine, TRISENOX(r) (arsenic trioxide),

VIRLPLIZ PO ik s {FeReam orcs s RABRR omf tlansgrsh st dBtiffine plant), vitaxin
(anti-alphavbeta3 antibody), XCYTRIN (motexafin gadolinium), XINLAYTM (atrasentan), XYOTAXTm

(paclitaxel, polig rrg\%¥3£5§(n%l>lggjrl§6'l' %%rglgﬁ%}ﬁgl@h%lﬁg}% 'o%li\! C.:A?\]{31 D (fnexrazoxane), zometa

(zolendronic acid), zorubicin and the i S also expected that 5 érystalline Form 1 would
inhibit growtimimbceisvdedvédfro Stacp EdiattidNearidi’67.neoplasm including embryonal
rhabdomyosarcoma, WO 2009/052230PCT/US2008/080067 13 pediatric acute lymphoblastic
leukemia, pediatric acute myelogenous leukemia, pediatric alveolar rhabdomyosarcoma, pediatric

anaplastic epenchid GMHAHRETAEHD ki ATABRINAG Ao AR SHtHa belieNad e Bndfinaart

medulloblagéaman Pedialyicairicad @ialojdishabgrickiureornd tiawpnisakaepousibisstem, pediatric

biphenotypic acute leukemia, pediatric Burkitts
invention.

EXAMPLE 1
20 Preparation of ABT-869 Tolueneate Crystalline Form
This example was prepared by recrystallizing ABT-869 from toluene at about 110°C
and filtering.

EXAMPLE 2
25 Preparation of ABT-869 Crystalline Form 1
A mixture of EXAMPLE 1 and acetonitrile was stirred at reflux until ABT-869

Crystalline Form 1 formed, and was then cooled and filtered.

Powder X-ray diffraction was performed using an XDS-2000/X-ray diffractometer

30 equipped with a 2 kW normal focus X-ray tube and a Peltier cooled germanium solid-state
detector (Scintag Inc., Sunnyvale, CA). The data were processed using DMSNT software
{version 1.37). The X-ray source was a copper filament (Cu-Ko at 1.54178 A) operated at

45 kV and 40 mA. The alignment of the goniometer was checked daily using a Corundum

standard. The sample was placed in a thin layer (with no prior grinding) onto a zero



5lymphoma, pediatric cancers of Ewing's family of tumors such as primitive neuroectodermal rumors,
pediatric diffuse anaplastic Wilm's tumor, pediatric favorable histology Wilm's tumor, pediatric
glioblastoma, pediatric medulloblastoma, pediatric neuroblastoma, pediatric neuroblastoma-derived
myelocytom&tEs8%ediatic pre-B-cell cancers (such as leukemia), pediafifd f518&AFYha, pediatric
rhabdoid kidney tumor, pediatric rhabdomyosarcc}?na, and 10pediatric T-cell cancers such as
lymphoma suighskiind gameandpehthmidikdy scaritdpatationodDABT p8oMiantt isartiityngs & PTK inhibitor is
described jp 59 only-owned United States Patent No. 7297709. 15The following examples are
presentedto provide what is believed to be the most useful and readily understood description of
procedures and conceptual aspects of this invention. EXAMPLE 1 20Preparation of ABT-869

Tolueneate Crystalline FRuMowd RS £ AMAIGIWASRESPRIEA DY eaTYstaizing ARTZ89Hrom toluene
at about 110C and filtering. EXAMPLE 2 25Preparation of ABT-869 Crystalline Form 1 A mixture of

EXAMPLESEPSREVE Cldiiftrifd ifas stirred at reflux until ABT-869 Crystalline Form 1 formed, and was
then cooled and filtered. Powder X-ray diffraction was perfouned using an XDS-2000/X-ray
diffractometer 3Q equi ith a,2 kW normal focus X-ray. tube and.a.Pgltier ¢ %ll%@ el manium
solid-state detec 61rb( %%?g%%ﬁg“ ﬁﬁl%oi'i]/%aé,réﬁ%ﬁ'ﬁléeag a ?N%Fr%eéhr(ohccé %één uds?ng !\ﬁétf\f‘lﬁrlsoftWare
(version 118%) vihead railldoulaswiast acopper &l smmbrits (Ge ttapatatusy 378 Af aspsrhsett at 45 kV and

40 mA. The alignment of the doniametes was gbacked idaily dsingiaLorypgum stgndard. The sample
was placeg;ijzlrﬂa tf?%%?ayerﬁt\%th no prior grrindllrﬁg) o}r??(l) };1 zero V&% 2009/052230ISL?:T/USZOOS/OSO%?
14 10 iftractometer.

It is also meant to be understood that peak positions may vary when measured with
different radiation sources. For example, Cu-Ko;, Mo-Ka, Co-Ko and Fe-Kuo radiation,
having wavelengths of 1.54060 A, 0.7107 A, 1.7902 A and 1.9373 A, respectively, may

15 provide peak positions which differ from those measured with Cu-Kao radiation, which has a

wavelength of 1.5478 A,

The term “about” preceding a series of peak positions means that all of the peaks of

the group which it precedes are reported in terms of angular positions (two theta) with an

20 allowable variability of + 0.1° as specified by the U.S. Pharmacopeia, pages 1843-1884
(1995). The variability of £ 0.1° is intended to be used when comparing two powder X-ray
diffraction patterns. In practice, if a diffraction pattern peak from one pattern 1s assigned a
range of angular positions (two theta) which is the measured peak position * 0.1° and if those
ranges of peak positions overlap, then the two peaks are considered to have the same angular

25 position. For example, if a peak from one pattern is determined to have a position of 11.0°,
for comparison purposes the allowable variability allows the peak to be assigned a position in

the range of 10.9.°-11.1°.

Accordingly, for example, the phrase “about 7.8°,9.1°, 11.0°, 11.8°, and 12.1%, as
30 used herein, means about 7.8°, about 9.1°, about 11.0°, about 11.8°, and about 12.1°,"which,

in turn, means 7.8°+0.1°,9.1°+ 0.1°,11.0° £ 0.1°, 11.8° £0.1°, and 12.1° = 0.1°,



background plate and continuously scanned at a rate of 2 20 per minute over a range of 2-40 20.
Figure 1 is a powder x-ray diffraction pattern for the crystalline form 1, showing the 5respective 2 theta
values. It is meant to be understood that relative intensities of peak heights in a PXRD pattern may
vary and wil"He HapeHd&ht on variables such as the temperature, size of tryétar13E%8P4horphology,

. . . 15. . .
sample preparation, or sample height in the analy&is well of the X-ray | Odiffractometer. It is also meant

to be understood taat pealpesitiensdngs vanpwheremeasiedawith diffprentradiziinrsources. For
example, Cu-Kai, Mo-Ka., Co-Ka and Fe-Ka radiation, having wavelengths of 1.54060 A, 0.7107 A,

1.7902 A %t"i‘?ﬂni?.l%‘af"@‘ﬁ,leégﬁg?,‘%ﬂfe@?%%gofﬁr%ﬁ%zg(gak positions which differ from those measured

with Cu-Ka radiation, which has a wavelength of 1.5478 A. The term "about" preceding a series of

peak positions means that all. of the peaks,of the.group which it precedes.are reported.in terms of
angular positiorﬁ%ﬁ%‘nﬁ%ﬁ% Wi%eaarhtpgb%aﬁlbl?\ﬁ% él%ea#a fiity "o B(%(f %snsﬂp?é% %‘ch%%}ttﬁ%u@é%
Pharmacdpeibisgpegestbddunesd M998k Fhad drimlgiity ofiout Moistintdmndatitahsetised when
comparing (s POAR! ok AR R PRIGHO S IndfReieen LA difiacinpatiary peak from one
pattern is assigned a range of angular positions (two theta) which is the measured peak position 0.1
and if those ranges of peak positions overlap, then the two peaks are considered to have the same
angular 25position. For example, if a peak from one pattem is determined to have a position of 11.0,
for comparison purposes the allowable variability allows the peak to be assigned a position in the
range of 10.9.-11.1. Accordingly, for example, the phrase "about 7.8, 9.1, 11.00, 11.8, and 12.1',"
as 30used herein, means about 7.8, about 9.10, about 11.00, about 11.8, and about 12.1,"which, in
turn, means 7.8' 0.1, 9.1 0.10, 11.0' 0.1, 11.8' 0.1, and 12.1 0.1.



WO 20(191052230PCT/1152008/080067 15 The term "about" preceding a temperature means the
given temperature 2C. For example, about 25C means 25C 2C or 23C-27C. The foregoing is
meant to be illustrative of the invention and not intended to limit it to 5the disclosed embodiments.
Variations aMtPAAHEEE*8bvious to one skilled in é e art are intended to bE-Within the ecope and nature
of the invention as defined in the claims. WO 2009/052230PCT/U52008/080067 16 WE CLAIM:
1.N44-(3-amichAm4iindazol-4-yl)phenylEN'-(2-fluoro-5-methylphenyOurea Crystalline Finin 1 which,
when measured at about 25C with radiation at 1.54178 A, is characterized by a powder diffraction
pattern having respective 20 values of about 7.8, 9.1, 11.0, 11.8', and 12.1".
1. N-[4-(3-Amino-1H-indazol-4-ylyphenyl}-N'-(2-fluoro-5-methylphenyljurea
Crystalline Form 1 which, when measured at about 25°C with radiation at 1.54178 A, is
characterized by a powder diffraction pattern having respective 26 values of about 7.8°, 9.1°,

11.0° 11.8° and 12.1°.



