CRYSTALLINE CHEMOTHERAPEUTIC FIELD OF THE INVENTION This invention pertains to
N44-(3-Amino-1H-indazol-4-yl)phenyll-N'-(2-fluoro-5- methylphenypurea Crystalline Fox" 2, ways to
make it, formulations comprising it and made with it and methods of treating patients having disease
using it. BACKGROUND OF THERHWRENTIINCHEMOTHERAPEUTIC
N-14-(3-Arnino-1H-indazo1-4-yl)phenyll-N-(2-fluoro-5-methylphenyl)urea (ABT-869) belongs to a
family of protein tyrosine kinases (PTKs) which catalyze the phosphorylation of specific tyrosine
residues in cellular proteins. Aberrant ldx{dssite @%@%Eﬁ{ﬁﬂ/ has been observed in many disease
states including begiga-apgomadignant prolferativaslinerarscidd Hideagdst€sdlting-from inappropriate
activation of the immune system. ... rystallinity. of ABT-8 : m er physical and
mechanicaFE‘FSﬁﬂg ‘?8%5%%%@%%&%&? s%%ﬁ’btzlaﬁg/r%yc%tsgsq uEt?o_1 3 %@%ﬁ%ﬁ%@%ﬁﬁ?ﬁggg@ibmw and melting
point. Becamsecedteiiginhamthistof & afneprisoiabsrierdB s eedsidependent 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 and raduci EW SUMMARY In an aspect, there
is provided a N44-(3-Amino-1H-ir$g%§é%{)/i)Ipiilegr#)gll- -(2-f uﬁﬁ@methylphenyOurea Crystalline
Form 2 which, whsti4x{@stsuiesd 14t-aiderst- 25O Ry b ddcfretor sngrg pheiy B¥sRacterized by a powder
diffiaction pattefz havieg {esRectingI O alies OfahRWitsks 1OTKsI %:BcH Sathiykd M2 15.4, 16.6, 16.8,

17.8,20.5and 23.4. . One embodiment of.this disclosure thergfore, pertains to  prx
N44-(3-AmW@-SPPRWIGB%ﬁﬁiﬁfﬁﬁ]’ﬁﬁﬁﬁﬁ&?ﬁ?ﬁ%ﬁoi P%fle‘gtiﬁiypﬁ tghﬂﬁl%%%a r(flrs%fl?ﬁge Form 2 which, when

measured atcabioub R5Cwithsradibtionaay 1iS4de78e1%s isdpdiraderizedByalssaiier diffraction pattern
‘having respgetive20.valies QLARAKE AL rAQilRy 548 idkaopkdid edBitioktbind GxBaki 8, 20.5 and

| -23.4. Another embodiment pertains to foilulations comprising an excipient and N44-(3-
- Amino-1H-ifd&ZBi-4-yl)phenyll-Nr-(2-fluoro-5-methylphenyl)urea Crystalline Form 2 which, when
measured at about 25C with radiation at 1.54178 A, is characterized by a powder diffraction pattern

having respectiveégs\{am Qfﬁﬁ?%é@'zlaaggfgcgt, bhdheldifhr Ao Bt SR8, 17.8, 20.5 and 23.4.
WO 2009/052231PCT/US2008/080068 9120VyrOOl Fﬁed electronical‘l%S%% ber,16 §008 Still
alC

another emBEHSH PRSI SBtRGEs @Fﬁ?\éﬁﬁﬁd LarEET T TR, gﬁwa BRE

prising %ﬁjministering
thereto, witheinitbautonsear marefibar endfacditiioalcdMREE6R idiryndentivarsepuiioty effective

amount of Na‘ﬂﬁa@ﬁé\g@'&é}%&k&eﬁ)ﬂ%@lﬁﬁv&gﬂﬁgxuﬁ s feracar mathviebamyQusea Crystalline Form 2

which, when measured at about 25C with )
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)urea Crystalline Form 2 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
6.7°,10.1°, 11.8°, 13.4°, 14.4°, 15.4°, 16.6°, 16.8°, 17.8°, 20.5° and 23.4°.

One embodiment of this disclosure, therefore, pertains to N-J4-(3-Amino-1H-indazol-
4-y)phenyl]-N'-(2-fluoro-5-methyiphenylurea Crystalime Form 2 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 6.7°, 10.1°, 11.8°, 13.4°, 14.4°, 15.4°, 16.6° 16.8°, 17 8°,
20.5° and 23.4°,

Another embodiment pertains to formulations comprising an excipient and N-{4-(3-
Amino-1H-indazol-4-yl)pheny}-N'-(2-fluoro-5-methylphenyljurea Crystatline Form 2
which, when measured at about 25°C with radiation at 1.54178 A, is characterized by &
powder diffraction pattern having respective 28 values of about 6.7°, 10.1°, 1 1.8°, 13.4°,
14.4°,15.4°, 16.6° 16.8°, 17.8°, 20.5° and 23 4°.
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Sradiation at 1.54178 A. is characterized by a powder diffraction pattern having respective 20 values of
about 6.7, 10.1, 11.8, 13.4, 14.4', 15.4, 16.6, 16.8, 17.8', 20.5 and 23.49. Still another embodiment
pertains to a process for making N44-(3-Amino-IH- :
indazo1-4-ABRFNI2-fluoro-5-methylphenyliitrea Crystalline Form 2 ESmipiéiig " 19%®  providing
N-[4-(3-amino-1H-indazol-4-yl)phenyli-N'-(2-fluoro-5-methylpheny@urea.Hydiate, Zf/(gggcjﬁne Form 1,
and removing water from the N44-(3-Amino-1H-indazol-4-yDphenyll-N'-(2-fluoro-5- 15
me;]hylplTenyDt:re@iMx%aJ&;] %ﬁﬁ@@%@@ ;ﬁ&masltd@h&@{mshdﬁ&e@h&rmmﬁrliﬁai?ﬁ&z@di4-
Aphenyll-N42-flupro-5-met| enyOurea Crystalline Foiin 2. Still an iment comprises
N44-(3-Ami?]%’-iﬁsz’ilﬁﬁg%lfpﬁg%n @%W‘-DNWEE? u%?g?g?ﬁ]ngt%%ﬁg%%ﬁ rea %}}t}}%s%ge\‘ Irilrlm%%g%@rgri 2 prepared
by the processafittherpreassdiho foctmisowimeefiN-[4-EthranetHdnulemsbdinphesdprises ABT-869
T0|Uen_eate AQbdse AR RreRRANSNa[41{3eMine Form 2 which, when measured at about 25°C with
ORI Tore S ey eV e Y BIBUING FRIT. 4, 2R another

embodife or use in preparing
Amino-IH-irkfewedies gt AN Y- filcto 5-Aiethyiphe Ay Difcal GRystalind FordZ3dil another
embodiment comprises the hydrochloride salt of ABT-869 for use in  preparing
N44-(3-Amino-1H-jndazo|-4-yOphenylkNL(2-fluoro-5-methylphen ea 30Crystalline Form 2. BRIEF
DESCRIPTION ofg?ﬁ@%!ﬁ%\%w& ‘§‘¥m peﬁ%b“ﬁr?é’ %"8‘3%09\‘}\/}(;‘5%’5‘%{%% é%t?gﬁgf?;ﬁ&brn for
N44-(3-amiisidzel-trgapioig PO FhEngins @ctudebsy etk fphesioUfeanCratanifesorm 2. WO
2009/052231PCT/US2008/080068 91201WOO |

providing N-[4~(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyljurea
Hydrate Crystalline Form 1; and

removing water from the N-[4-(3-Amino-1H-indazol-4-yhphenyl]-N'-(2-fluoro-5-
15 methylphenyl)urea Hydrate Crystalline Form 1 to form N-[4-(3-Amino-1H-indazol-4-
yDphenyl}-N'-(2-fluoro-5-methylphenyljurea Crystalline Form 2.

Still another embodiment comprises N-[4-(3-Amino-1H-indazol-4-yl)phenyl}-N'-(2-
fluoro-5-methyiphenyl)urea Crystalline Form 2 prepared by the process of the preceding

2¢  embodiment.

Still another embodiment comprises ABT-869 Tolueneate for use in preparing N-[4-
(3-Amino-1H-indazol-4-y!)phenyl]-N'-(2-flucro-5-methyiphenylurea Crystalline Form 2.

25 Still another embodiment comprises a salt of ABT-869 for use in preparing N-[4-(3-
Amino-1H-indazol-4-yhphenyl]-N'-(2-fluoro-5-methylphenytjurea Crystalline Form 2.

Still another embodiment comprises the hydrochloride salt of ABT-869 for use in
preparing N-[4-(3-Amino- 1 H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenylyurea
30 Crystalline Form 2,

BRIEF DESCRIPTION of THE DRAWINGS
Figure 1 is 2 powder x-ray diffraction pattern for N-[4-(3-amino-1H-indazol-4-
ylhphenyl}-N'-(2-fluoro-5-methyiphenyhurea Crystalline Form 2.
D



Filed electronically October 16, 2008 DETAILED DESCRIPTION OF THE INVENTION This invention
pertains to discovery of N-1-4-(3-amino-1H-indazol-4-yliphcnyll-M-(2- fluoro-5-methylphenyOurea
Crystalline Form 2, ways to make it, ways to characterize it, formulations containing it and made with
it, and meth&t& BfHE2tHg cancer using it. The 5 terms PCT/US20087080068

"N44-(3-amino-1H-indazol-4-yl)phenylI-N-(2-fluoro-5-methylpheny@wgg{;o@@qy'agﬁgﬁﬁgﬁéare meant to
be used interchangeably. The terms "ABT-869" and "an ABT-869" without any indicia of
crystallinity or non-crystallinitygassggigiegwitntraswused - hereivangamamorphous ABT-869, a
crystalline 10 ABT-869, microcrystalline ABT-869, ABT-869 in solution, a semisolid, wax or oil form of
ABT-869, mixtureS &P SRE %%Eén}ﬁ(%.d‘fﬁcewfe rﬁfslé r‘{;yg?aﬁﬁﬁ%q?ndqgr%?gi(iﬁ%tgﬁl%]e.," Zs used herein,
mean havinfjuaro-Sregtitaiiyoropesting rasta e Reentofaysecuiks ivhiehsis sharasisiediover a long range
or 15external faceRlangstiess.stated Othenise: RelcaRiaueshereinaresmeightiweight (w/w)
percentages. The term."hydro E&Qri e salt," . as used herein, means haying associated thereone 20 or
more than 3%%?54%&%%% T\ f’ézﬁs{'.J“yz) & @% ekt "méhvz%ﬁrﬁgwea o

rm*"solvent," as u rein, means a liquid in
which a corfipBinthis seluisiatae partaflyrsoilibiewhbugh at a given concentration to dissolve or
partially dissolve the compound. 25 The term "anti-solvent,” as used herein, means a liquid in

which a compoungis insoluble enoygh at a gi ncentration.ta.be effective. for precipitating that
compound from ailbﬁiﬁﬂgﬁ. 6?\9%n%§’ n@%ﬁ%ﬁeﬁ& cr’ﬁ%?/ én(ranl&?é g\?vtﬁfﬁ{%ﬁrh\l/&%r%u.t separation of
phases. It iswneapit4bihicy ussdersitdot thiit abetsdsecinansrs sveptyuntBhfitSonerte baatain impurities,

the level of imprkiiesdnsalventsang arisAranisdor iharnactictrbHASyax or oil form of
ABT-869, mixtures thereof and the like.

The terms “crystalline™ and “microcrystalline,” as used herein, mean having a
regularly repeating arrangement of molecules which is maintained over a long range or
15 external face planes.

Unless stated otherwise, percentages herein are weight/weight (w/w) percentages.

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

20 or more than one hydrochloride equivalent.

The term “solvent,” as used herein, means a liquid in which a compound is soluble or

partially soluble enough at a given concentration to dissolve or partially dissolve the

compound.
25
The term “anti-solvent,” as used herein, means a liquid in which a compound is
insoluble enough at & given concentration to be effective for precipitating that compound
from a solution.
30 Solvents and anti-solvents may be mixed with or without separation of phases.

Tt is meant to be understood that, because many solvents and anti-solvents contain

impurities, the level of impurities in solvents and anti-solvents for the practice of this

3.



WO 2009/052231PCT/US2008/080068 9120W001 Filed electronically October 16, 2008 invention, if
present, are at a low enough concentration that they do not interfere with the intended use of the

solvent in which they are present. The term "acid," as used herein, means a }cr:on(”l)%‘ound having
at least one WOAGOHPEIEH. SExamples of acids for the practice of this invention Ihtide But are not

limited to, hydrochloric acid, hydrobromic acid, trifluoroacetic acid,ﬁg@ﬂj@gﬁg@@{jgﬁéﬁf?ﬁélfuric acid,
phosphoric acid and the like. The term "base," as used herein, means a compound capable of

accepting a;pratam, 10kxamples:of basenlen haRractise @hthisyavestiprinstuesh bt are not limited
to, sodium carbgnate, s gu bicarbo %\e otassium tcarbonate, potassium bicarbonate, dibasic
sodium pho@ﬁ'ﬁlgfé? t‘is.‘é.o’ﬁf %ﬁlﬂ@‘i’wﬁ &E’é%ra %eéc’ﬁrlke), triethylamine, diisopropylethylamine and the
like. 15The term "isolating" as used herein, means separating ABT-869 Crystalline Form 2 from

solvent, anti-solveft, ai@ fMxdure af solvent, atisal\ehipothishis ipicathsassamplishedhy means such
as centrifugation, filtr tiogﬁ\g(ith or WithOLg)#/%cuum, filtration d\("/)vi{)h tpoesilt(i)\,{(?i pressure, distillation,

evaporation 5P RRSHRbATEEAR e PEsF SPhE apatticaly acceptable amounts of ABT-869 Crystalline

Form 2 depénétwhlesicipishboirtieatnressiddisfroerbringoite diet aprbainsiy sthiréorciomposition
containing it, ling Hl.admipistRtng, 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 2 used to make a formulation to be administered daily to a patient in a 25 single dose or in
divided doses is frim mboibBe03 0 dutd0 Mg bBTYIREIGHD ISiigiectidse faFiRAations contain

these qmouﬁk'%xﬂélés%@HA@&E‘%me%fr@éiewEmmﬁdé}@ﬂ&ﬂhcludeﬁﬁifaﬁa&ﬁfm&whmdawﬂm 2 may be
t

administered with or without an excipient, ty\pl)ical%with an exci%{%nt. xcipie IS include but are not
limited to fd‘faga)?gﬁ’ﬁ]lg) um bicarbonate, potassium carbonate, potassium bicarbonale, dibasic sodium

phosphate (i.e. NagHPQ4, KoFIPO, and the like), tricthylamine, diisopropylethylamine and
the like.

15 The term “isolating” as used herein, means separating ABT-869 Crystalline Form 2
from solvent, anti-solvent, or a mixture of solvent anti-solvent. This is typically
accomplished by means such as centrifugation, filtration with or without vacuum, filtration

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

20 Therapeutically acceptabie amounts of ABT-869 Crystalline Form 2 depend on
recipient of treatment, disorder being treated and severity thereof, composition containing it,
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 2 used to make a formulation to be administered daily to a patientin a

25  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.

ABT-869 Crystalline Form 2 may be administered with or without an excipient,
typically with an excipient. Excipients include but are not limited to, for example,

30 encapsulating materials and additives such as absorption accelerators, antioxidants, binders,
buffers, carriers, coating agents, coloring agents, diluents, disintegrating agents, emulsifiers,
extenders, fillers, flavoring agents, glidants, humectants, lubricants, perfumes, preservatives,
propellants, releasing agents, sterilizing agents, sweeteners, solubilizers, wetting agents,
mixtures thereof and the like.
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30encapsulating materials and additives such as absorption accelerators, antioxidants, binders,
buffers, carriers, coating agents, coloring agents, diluents, disintegrating agents, emulsifiers,
extenders, fillers, flavoring agents, glidants, humectants, lubricants, perfumes, preservatives,
propellants, FERAEHY Hdents, sterilizing agents, sweeteners, squbiIizers,P\%fﬂ%’% )éﬂ?g? mixtures
thereof and the like. WO 2009/052231PCT/US2008/080068 9[20W0QL Filedelesitanisaily October
16, 2008 Excipients for preparation of formulations comprising or made with ABT-869 Crystalline Foim
2 to be administered orally in solid dosage form include, for example, agar, alginic acid, aluminum
hydroxide, benzyl alcohol, henzyl benzoate, 1,3-hutylene glycol, Scarbome r oil, cellulose,
cellulose acetate, BeRE ef, é’oaﬁ%lvol%gg\%ﬁ%ﬁ#@%ﬁ&n}p&%ﬁgﬁf, nc%% o%%%é?gi ,ggr)oss-povidone,
diglycerides¢etiahot, Fathy L de b koleinistbrpt axatbsire sdih b sleafernians ueidos sterapigetatin, germ oil,
glucose, glygerah graunanih.eilverxyneRy mathy! caliviasg-isepronanol-isqlionig; saline, lactose,
magnesium hydroxide, ma%%esilirggstea[ﬁe,_malt,tmannitotI], mono (I))ég:frige%rolsi,%g B}i:lfiggvidone,
peanut Oil, TOHSBESIHT BHEL SRR Eals b Otars St ?%aovﬁ‘cfgrné?%ropg’/lllehe g1y eor, Ringer's solution,
safflower oilyisestmecoi ofilizon-tiokides. sialiemi deststhapaiettivil cellvlissecBpdrmishsdphate salts,
sodium laury|sulfaigy, soditum.subilgl, sqdim sterpiivmarsiexseybeapipil, stearic acids, stearyl
fumarate, sucrose, surf ct%\)(ti, t@l}g tra‘]gacanth, tetrfah dr%furﬂfrélﬂalcohol, trilgllr}/gec[ligel%évitamin E and
derivatives tHEYQSY IR EP I Lo B TORARP tEoHE 180 T RS RS a5 of
formulationsregnegiisintgwrten sk, mithnAS THe60Togsideimdi RO R tElese agmiristered ophthalmically
or orally,in liglidAR5a6& fAIS: IRCHIER, tofax nd FyidenNe ely ol castenaibcorn oil,

cottonseed oil, ethanol, fatty acid esters of sorbitan, germ oil, groundnut oil, glycerpl, isopropanol, olive
oi, polyethy IS B Bl TRl e B r,sfﬁ?fﬂﬁlrggetﬁ%rgg} e,

Excipients feu!repéiratibn:gf fofat laions sobiptisiduor stmaniumithe ABTy86S: Glysitalinie Form 2 to be
administered gsmaticallyinclude, fok&xamplgchigrofiuarahvdiacarhess-Rihanebuyiater, mixtures

thereof and the like.

triglycerides, vitamin E and derivatives thereof, water, mixtures thereof and the like.
15
Excipients for preparation of formulations comprising or made with ABT-869
Crystaltine Form 2 to be administered ophthalmically or orally in liquid dosage forms
include, for exampte, 1,3-butylene giycol, castor oil, corn oil, cottonseed oil, cthanol, fatty
acid esters of sorbitan, germ oil, groundnut oil, glycerol, isopropanol, olive oil, polyethylene

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

Excipients for preparation of formulations comprising or made with ABT-869
Crystalline Form 2 to be administered osmotically include, for example,
chlorofluorohydrocarbons, ethanol, water, mixturcs thereof and the like.

25

Excipients for preparation of formulations comprising or made with ABT-869
Crystalline Form 2 to be administered parenterally include, for example, 1,3-butanediol,
castor oil, corn oil, cottonseed oil, dextrose, germ oil, groundnut oil, liposomes, oleic acid,
olive oil, peanut oil, Ringer's solution, safflower oil, sesame oil, soybean oil, U.S.P. or

30 isotonic sodium chioride solution, water, mixtures thereof and the like.

Excipicnts for preparation of formulations comprising or made with ABT-869
Crystalline Form 2 to be administered rectally or vaginally include, but are not limited to,

cocoa butter, polyethylene glycol, wax, mixtures thereof and the like.
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25 Excipients for preparation of formulations comprising or made with ABT-869 Crystalline Form 2 to
be administered parenterally include, for example, 1,3-butanediol, castor oil, corn oil, cottonseed oil,

dextrose, germ oil, groundnut oil, liposomes, oleic acid, olive oil, peanut alil, Rlngzers solution, safflower
oil, sesame WP%@‘&%‘@%@?I}H U.S.P. or 30isotonic sodium chloride solutlorP%é‘fé 00ANs thereof and

the like. Excipic ts for preparation of formulations comprising olgdgggggomt}&@izﬁﬁ%grystamne
Form 2 to be administered rectally or vaginally include but are not limited to cocoa butter, polyethylene

glycol, wax, mixtures thereof and the Iike WO 2009/(152231PCT/US2008/080068 9120WO001 Filed
electronically Octoher %% Af stalli ine Forn&ré is tals u§§fuLﬂ\évafﬁeCzQ gdmlnlstered with
anticancer drugs StRE zﬁ%’f&%%e 8 LS it 55 Bsgeeness i 1(SSréareantllt) %nes antim e%abolltes
antimitotics seitiprakidsttiyessréu m@dgmse mﬁhﬁmw@anﬁdAdﬁl mma@@mhmmrmmc response

Smodifiers, %%xﬁ&@&%emr&gﬁfﬁs@mhﬂ%% erl-ayeladnlibitrsocyslomuenase:2 inhibitors,
leukemia wralg(é ogene homf%l[% E%bBZ) r tor hlbtor%O trowth factor |nh|b|@rs heat shock
protein (HSPPYGHnTGS 5%&91 s Aiormo

itors: ormoﬁaffri?]eraples
|mmunolog|w®;mtmwm®mmeéﬂmlmﬁs@#ﬂmwt@ mhy‘@mggmﬁ&fﬁfms mammalian

target of rapgmyein IRBIPIRIS: ;!TH{QQ%H@@%EE%%Q{%XM%%Ulal@afcélﬁﬁlﬁl(mﬂ@}%dnm%e inhibitors,

non-steroidal anti- mflammatqr drugs (NSAI platlnu chemotg\erkatgeutl S olo like kinase

inhibitors, pM%hﬁ%eﬁ?W&f&E’“B ﬁ’@ Shéﬂ%gs e AR S Al B! reaéeep or tyrosine kinase
inhibitors, reticioitis/dditoiBEantatkaleids;gopdisomaseembibitorsigentheiliked 15AlIkylating agents

include; gltretaming. AN A3 AR:2280: ARAHIMONRnheRdRM Ustine hraskalcinusulfan,
carboquone carmustlne (BCNU), chlorambucil, Clore azmeﬁg/l VNP 40101M Y clophosphamlde

decarbazind 643 ﬁ%@wﬁeﬁgﬁ@%m&% BRI RN S F I fOMUSIIE (CCNLT),
mafosfamidpyrinelphiden pyitoidionitoliogitaiegtot, tmmustlﬂe'c}sn itnbdpenrmnipstanidsidadizide, ranimustine,

temozolomid@eyt aikaloids, topoisomerase inhibitors end the like.

15 Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustine, brostallicin, busulfan, carboquone, carmustine (BCNU), chlorambucil,
Cloretazine™ (VNP 40101M), cyclophosphamide, decarbazine, estramustine, fotemustine,
glufosfamide, ifosfamide, KW-2170, lomustine (CCNU), mafosfamide, melphalan,
mitobromitol, mitolactol, nimustine, nitrogen mustard N-oxide, ranimustine, temozolomide,

20 thiotepa, treosulfan, trofosfamide and the like.

Angiogenesis inhibitors include endothelial-specific receptor tyrosine kinase (Tie-2)
inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2
receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix

25  metalioproteinase-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.

Aurora kinase inhibitors include AZD-1152, MLN-8054, VX-680 and the like.
36

Ber-Abl kinase inhibitors include DASATINIB® (BMS-354825), GLEEVEC”

(imatinib) and the like.

CDK inhibitors include AZD-5438, BMI-1040, BMS-032, BMS-387, CVT-2584,
6



20thiotepa, treosulfan, trofosfamide and the like. Angiogenesis inhibitors include endothelial-specific
receptor tyrosine kinase (Tie-2) inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin
growth factor-2 receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix 25
metalloprote23eY @ ANP-9) inhibitors, platelet-derived growth factor receptor ‘8@99{ inhibitors,
thrombospondin analogs vascular endothelial growth factor recepg%géqggggglmlg%ﬁ ’ GFR)
inhibitors and the like. Aurora kinase inhibitors include AZD-1152, MLN-8054, VX-680 and the like. 30

Ber-Abl kinggg iphiRioisrndteesdARA TN BoBNMSe3 582506304 EMEC (k) (end) and the like. CDK
inhibitors inclqde AZD-5438 EMé-lgéf, WS-O?)Z, BMS-387, CVT-2584, -6- WO

2009/0522F BEPITEobR188HIEE SBHINDOL Filed electronically October 16, 2008 fiavopyridol,
GPC-286199, MCS-5A, PD0332991, PHA-690509, selicielib (CYC-202, R-roscovitine), ZK-304709

and the like. COXzgjahibitors inclideABE1963, ARCERIW® (@lgrical) pBEXIRA(N) 5 (valdecoxib),
BMS347070, CELEBREXTM (celccoxib), COX-189 (lumiracoxib), CT-3, DERAMAX_X(r) (deracoxib),

JTE-522, 4-viddhgad) B8Ry R FX Y cdarmamtoyisheny R tlmyasreP \id-863 (etoricoxib),

NS-398, paiseRXiuR& B (.80 381250 SPrBRSL SV T-3048uarR4#A)- T-B14, VIOXX(r) (rofecoxib)
and the like. 10EGFR inhibitors include ABX-EGF, anti-EGFR immungliposomes, EGF-vaccine,

EMD-7200, Eamaipkenviceipimie) MR %I (rogrtmbaRS, 1REREALH et "TARCEVAg (erlotinib
or OSI-774)gF R385 EERBRIUSTOM-protein 2 FMKERL3(N(ta hibFaodihentikee 15ErHB2 receptor
inhibitors include CP-724-714, CI-1033 (canertinib), HERCEPTIN(r)

10 EGFR inhibitors include ABX-EGF, anti-EGFR immunoliposomes, EGF-vaccine,
EMD-7200, ERBITUX® (cetuximab), HR3, IgA antibodics, IRESSA® (gefitinib),
TARCEVA® (erlotinib or OS1-774), TP-38, EGFR fusion protein, TYKERB® (lapatinib) and
the like,

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

(trastuzumab), TYKERB® (lapatinib), OMNITARG"” (2C4, petuzumab), TAK-165,
GW-372016 (ionafarnib), GW-282974, EXB-569, P1-166, dHER2 (HER2 vaccine},
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 fike.

HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024,
25 17-DMAG, geldanamycin, 1P1-504, KOS-953, MYCOGRAB®, NCS-683664, PU2Z4FCL, PU-
3, radicicol, SNX-2112, STA-9090 VER49009 and the like.

MEK inhibitors include ARRY-142886, ARRY-438162 PD-325901, PD-98059 and
the like,
36
mTOR inhibitors include AP-23573, CCI-779, everolimus, RAD-001, rapamycin,

temsirolimus and the like.



(trastuzumab), TYKERB(r) (lapatinib), OMNITARG (2C4, petuzumab), TAK-165, GW-572016
(ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HERZ2 vaccine), APC-8024 (HER-2 vaccine),
anti-HER/2neu bispecific antibody, B7.her2IgG3, AS HER?2 trifunctional bispecfic antibodies, mAB
AR-209, mABOE® 41id the like. 20 Histone deacetylase inhibitors ingﬁ%gst%%‘?é{}s?e?ﬁide, LAQ-824,

MS-275, trapoxin, suberoylanilide hydroxamic acid (SAHA), TSA, MQJ@IMQ)@MH g(ﬁ e.
HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024, 25 17-DMAG,

geldanamycin, IPKE04 KOS- 953, MY GRERABE NG ARAEA%IPURAEGL. PbiS: calisttol,

SNX-2112, STA-9090 VER49009 and the like. ~ . MEK inhibitors include ARRY-142886,

ARRY -438 {6182 SEHHR D O8pssaniNdige. BoonvdnbBiosEEN1 Meiymesrehs/080068

9120WO001 Fi r 1nical ( 200 \ - ideantE prydrugs include
AMIG ESlCE(%Ea%s%ﬁ)@ [r)%il%%n I%R%%%ﬁgﬁgrnﬁ%i)ﬁﬁg'%%\ﬁﬁﬁ%@prof%n)mg Igagé[)ﬁis (ketoprofen),

RELAFEN (viahimREdi e FEkDENEBIGROXiCadmnitiasiofcans il AGENEL).and NAPROSYN(r)

(naproxen), V% é%% r) (di %%ggﬁ) DOCIN(r)-.4 thacin I Q@gﬁg@(sulindac), 5
TOLEC%'IN(]rF)O géne m%,ltgﬂl)@%lf% r (etg‘do%% g‘?‘%éﬁg%%?(k%%?){ﬁ%}I%AYPRO(r) (oxaprozin) and
the like. PD(ekdriniibitat shinthede C-451, CP-673, CP-868596 and the like. 10Platinum
chemotherapeutics include cisplatin, ELOXATIN (oxaliplatin), eptaplatin, lobaplatin, nedaplatin,

PARAPLATIN (carboplatin), satraplatin and_the like, Polo-lj inase inhibitors include BI-2536 and the
like. 15Thrombos.y§5ﬁgF B35S RIS AB 510 %ﬁl’:ﬁ%gég%g ﬁ‘fgﬁgfkaP-l and the like.

VEGFR inhibitors include AVASTIN(r) (bevacizumab), ABT-869, AEE-788, ANGIOZYMEIm, axitinib

%‘cﬁ‘ft‘z&u&é%%%%a @E@M@fﬁ%}m A¥ABID{sarafenid,

(AG-13736), AZD- ]t7lﬂ!§P-§47th6 %e
BAY43:9006), pa%%:%?m R BE05%). (PTR-787° 20 2K-52584), NT(r) (sunitinib, SU-11248),

VEGF trap, WhtplatibnACFhAARADBATBE N D6 T Ay mamdativeatidahe like.
Polo-like kinase inhibitors include BI-2536 and the hike.

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

VEGFR inhibitors includs AVASTIN® (bevacizumab), ABT-869, AEE-788,
ANGIOZYME™, axitinib (AG-13736), AZD-2171, CP-547,632, IM-862, Macugen
(pegaptamib), NEXAVAR® (sorafenib, BAY43-9006), pazopanib (GW-786034), (PTK-787,

20  ZK-2223584), SUTENT® (sunitinib, SU-11248), VEGF trap, vatalanib, ZACTIMA™
(vandetanib, ZD-6474) and the like.

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

25  cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine,
doxifluridine, eflornithine, EICAR, enocitabine, ethnylcytidine, fludarabine, hydroxyurea, 5-
fluorouracil (5-FL) alone or in combination with leucovorin, GEMZAR® (gemcitabine),
hydroxyurea, ALKERAN®(meIphalan), mercaptopurine, 6-mercaptopurine riboside,
methotrexate, mycophenolic acid, nclarabine, nolatrexed, ocfosfate, pelitrexol, pentostatin,

3¢ raltitrexed, Ribavirin, triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1, vidarabine, UFT
and the like.



Antimetabolites include ALIMTA(r) (pemetrexed disodium, LY231514, MTA), 5-azacitidine, XELODA(r)
(capecitabine), carmofur, LEUSTAT (cladribine), clofarabine, 25cytarabine, cytarabine ocfosfate,
cytosine arabinoside, decitabine, deferoxamine, doxifluridine, eflomithine, EICAR, enocitabine,

ethnylcytidin® OrRMAPaRHe, hydroxyurea, 5- fluorouracil (5-FU) alone or inf COSRAAHIONA leucovorin,

GEMZAR(r) (gemcitabine), hydroxyurea, ALKERAN(r)(melphaIankggaglg%ggggwgféffé?-?ﬁércaptopurine
riboside, methotrexate, mycophenolic acid, nelarabine, notatrexed, ocfosfate, pelitrexol, pentostatin,

30raltitrcxed, Ribayikip;ctiiapiRel imelsaxate amibicidzadiibitegalitnohS<ds wdanrabimnm, UFT and the
like. WO 2009/052231PCT/US2008/080068:9120W00 | Filed electrogm)%%@tober 16, 2008
Antibiotics iAEIARREFERENAE S ICHEANC IRl EMC B RBRSH D, in°"annamycin,

adriamycin, -5 NERANESR e mYaiReaUaerRIE N SRELY XV oMY QRETERi(sloxombicin),

elsamitmcin, epirbucin, glarbuicin, ZAVEDOS(r) (idanthicin), mitomycin C, nemorubicin,
neocarzinoSBXaRYRdto AT T S CATF PR L A L RKIEY, SBES5825Hn, VALSTAR(®)
(valrubiein) szin@statinsansdhgilike AL STRabisarIsiaseAnbibitor snindatieeaclarubicin,
9-aminocamptothecin, amonafide, amsacrine, becatecarin, belotecan, BN-80915, CAMPTOSAR(r)
(irinotecan hydrochloride), camptothecin, CARDIOXANE(r) (dexrazoxine), diflomotecan, edotecarin,
ELLENCE(r) or 10TPMARMOR DBISINGi) chigirublicisicatdhersidecanpiatewt. soiyéifsxycamptothecin,

gimatecan, L%EQE%S&%@A{E%HEIE%%C%?ﬁ}%%iébzBiréﬁMﬁ%§Wg[9ﬁkﬁewpifﬁﬁé&1&@@§zoxanez SN-38,
tafluposide, topotecan and the like Antibodies inciude AVASTIN(r) (bevacizimab), £D40-specific

antibodies, chNTthisteBORIFRBANRE (tsxaioeudiffnabicday MaxcaDAFH I ENRSIrtimab),
IGF1R- ifi j ies, i h, PANOREX K (L) 250),
A PGS el SENEATE e o0

imumab, tr the like.”Hormonal therapies include
ARIMIDEX (Butattastr oEtiedn iROMAISHNG pirarubicin, pixantrone, rubitecan, sobuzoxane, SN-38,

tafluposide, topotecan and the like.

Antibodies include AVASTIN® (bevacizumab), CD40-specific antibodies, chTNT-
15 1/B, denosumab, ERBITUX” {cetuximab), HUMAX-CD4® {zanolimumab), IGF 1R-specific
antibodies, lintuzumab, PANOREX® (cdrecolomab), RENCAREX™ (WX G250),

RITUXAN® (rituximab), ticilimumab, trastuzumab and the like.

Hormeonal therapies include ARIMIDEX® (anastrozole), AROMASIN®

20 (exemestane), arzoxifene, CASODEX” (bicalutamide), CETROTIDE® (cetrorelix),
degarclix, deslorelin, DESOPAN® (trilostare), dexamethasone, DROGENIL” (flutamide),
EVISTA® (raloxifene), fadrozole, FARESTON® (toremifenc), FASLODEX® (fulvestrant),
FEMARA® (letrozole), formestane, glucocorticoids, HECTOROL® (doxercalciferol),
RENAGEL” (sevelamer carbonate), lasofoxifene, leuprolide acetate, MEGACE®™

25 (megesterol), MIFEPREX" (mifepristone), NILANDRON™ (nitutamide), NOLVADEX"
(tamoxifen citrate), PLENAXIS™ (abarelix), prednisone, PROPECIA® (finasteride),
rilostane, SUPREEACT® (buserelin), TRELSTAR® (luteinizing hormone releasing hormone
(LHRH)), VANTAS (histrelin implant), VETORYL® (trilostane or modrastane),
ZOLADEX® (fosrelin, goserelin) and the like.

3¢
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20 (exemestane), arzoxifene, CASODEX(r) (bicalutamide), CETROTIDE(r) (cetrorelix), degarelix,
deslorelin, DESOPAN(r) (trilostane), dexamethasone, DROGENIL(r) (flutamide), EVISTA(r)
(raloxifene), fadrozole, FARESTON(r) (toremifene), FASLODEX(r) (fulvestrant), FEMARA(r)
(letrozole), fShELER2YIucocorticoids, HECTOROL(r) (doxercalciferol), KENAEEL) 0%éevelamer
carbonate), lasofoxifene, leuprolide acetate, MEGACE(r) 25 (megegterob.MIFER fﬁ é
(mifepristone), NILANDRONTm (nilutamide), NOLVADEX(r) (tamoxifen citrate), PLENAXISTM

(abarelix), prednisgig, RRLAPEHM HdNasissidr) i@ 0w, BRRBRERAGILE{buserelin),
1RELSTAR(r) (luteinizing boo iong releagn(%ho_rmone L %ﬁp@;{XANTA tShtistrein implant),
VETORYL( %f&“ﬂa#@%?%&?ﬁé&ﬁéﬁ?‘%éﬂﬁé%h%@?& NgORSO SR HRike. 30 WO

2009105223 RERA4SOARIRANGE PEZAWED sk itediglectronically October 16, 2008 Deltoids and
retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol (KH1060), fenretinide, PANRETINe

(aliretinoin), ATRAGENe(liposomal tretinoin), TARGRETINe (bexarotene), LGD-1550 and the like.
5Plant alkaloids intikidelkbistaraaatclimitec: toyt Vimdkstineinvnislastivaibldsitesinedeginarelbine and the
like. Pro‘t]%%%mgeimmgqgﬁci.nclude VELCADE (bortezomib), M0132, NP1-0052, PR-171 and the
like. 10 Examples of immunologicals include interferons and other immune-enhancing agents.
Interferons include interferon alpha, interferon alpha-2a, interferon alpha-2b, interferon beta, interferon
gamma-la, ACTIMMIdNGE) (inerfesanrreE:tA e itterdemn pameh NRdsreRidas thereof and
the like. Other agents include ALFAFERONEe, BAM-002, 15 BEROMUN(r) (tasonermin), BEXXAR
(tositumomzi’ﬁji,t HiPathe (alemtuzumab), CTLA4 (cytotoxic lymphocyte antigen 4), decarbazine,
denileukin, epratuzumab, GRANOCYTEe (lenograstim), lentinan, leukocyte alpha interferon,

imiquimod, MDX-G1Q,melanamaNaesions Miumemak nolammestim MY LQIARGEmtgemtuzumab
(0o M RO VENSE CAICAP LT A LB M ey oo B,
VIRULIZIN%&rl@ﬂﬂ@tﬁnﬂ@ldﬁ’@@ﬂﬁﬂﬁ]ﬂ&&@((&ﬂtdé@km@m)na‘éﬂﬁ)ﬁoxm&hymmm% ZENAPAXe
(Al zuma o S R O B SRl AR APE ¥R ONE, BAM-002
15 BEROMUN® (tasonermin}, BEXXAR® (tositumomab), CaumPa‘:h® {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),
NEUPOGEN® (filgrastim), OncoVAC-CL, OvaRex” (oregovomab), pemtumomab

20 (Y-muHMFGD), PROVENGE®, sargaramostim, sizofilan, teceleukin, TheraCys®, ubenimex,
VIRULIZIN®, 7-100, WF-10, PROLEUKIN® (aldesleukin), ZADAXIN® (thymalfasin),
ZENAPAX® (daclizumab), ZEVALIN® (90Y-Tbritumomab tiuxeten) and the like.

Biological response modifiers arc agents that modify defense mechanisms of living
25  organisms or biological responses, such as survival, growth, or differentiation of tissue cells
to direct them to have anti-tumor activity and include krestin, lentinan, sizofiran, picibanil
PF-3512676 (CpG-8954), ubenimex and the like.
Pyrimidine analogs include cytarabine (ara C or Arabinoside C), cytosine arabinoside,
doxifluridine, FLUDARA® (fludarabine), 5-FU (5-fluorouracil), floxuridine, GEMZAR®
36 (gemcitabine), TOMUDEX" (ratitrexed), TROXATYL™ (friacetyluridine troxacitabine) and
the like.
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Biological response modifiers are agents that modify defense mechanisms of living 25organisms or
biological responses, such as survival, growth, or differentiation of tissue cells to direct them to have
anti-tumor activity and include krestin, lentinan sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex
and the like YE9AMAIE3nalogs include cytarabine (ara C or Arabinoside™ €} Eéfg%ﬁgog%binoside,
doxifluridine, FLUDARAe (fludarabine), 5-FU (5-fluorouracil), fioxugiging..GEMZARE: sokgemcitabine),
TOMUDEX(r) (ratitrexed), TROXATYLTm (triacetyluridine troxacitabine) and the like. WO

2009/05?231PCTM%OQ,Q{Q&QQ&%Qi%%@@@k‘%&ﬁlﬁ%r%m%@ﬁ%%1 2008 Purine
analogs include LANVIS (thioguanine) and PURI-NETHOL(r) (mercaptopurinc). Antimitotic agents

include batdBgiwrrepsthitdne D (1(05-862), N-(2-((4-
hydroxyphenyBamino)pyridin-3-y1)-4-methoxybenzenesulfonamide, ixabepilone (BMS 247550),

pacitaxel, TAXOTERE() (docstexc), PNUA00940.(409650) patupiane, XRR-0881, vinfunine,

ZK-EPO and the like 5Compounds of the present invention are also intended to be used as a
radiosensitizafhapenhreas Ihe i gdac) brrensrsrapie s ERIHPpIES BePsefisnidRiSy include, but are

not limited te Lheam Tadierheradydelathenapy shytherapy)anthsaaled and unsealed source
radiotherapy. 10Ad itionally, ABT-869 Crystalline Form 2 may be combined with other

chemother 1B eHtE dingm 25 BERAK AR ESM (ABI-007), ABT-100 (farnesyl transferase inhibitor),
ADVEXIN ALTOCOR(r) or MEVACOR(r) (lovastatin), AMPLIGEN(r) (poly Lpoly C12U, a synthetic

RNA), APTOSYN T (exisulind), ARERIAC (Ranidronic.aciehs ayelafin Js-aspasaginass, atamestane
(1-methy1-3,17-dione-androsta-1,4-diene), AVAGE(r), 15 tazarotene),_AV%-SOGZ, BEC2 (mitumomab),

cachectin of sk EMesRF HhFFoRTIEE RS SRRIETERY RIS B AREHBS PRSP EERIr vaccine),
CELEUK (ceimni¢tkin)-aH BtmNE{id:thistamihehdinyd toattpide)yGERvAR 20T miindan
papillomavirs%%v%(%g%(%)leg QP(r) (C: CYTOXAN(r) (cyclophosphamide); H: ADRIAMY CIN(r)
(hydroxydoxorubicin); O: Vincristine (ONCOVIN(r)); P: prednisone), CyPatTM, combrestatin A4P,
DAB(389)EGE or 20 TransMID-107RTm (diphtheria toxins), dacarbazine, dactinomycin,
5,6-dimgthylxantheridizdtiee it Acico(DMAK); Baitu Paciy BYVEZGNEEdwWBYutlemine lactate),

DIMERIClNc%&QC(&g’%I Yutic agents such as ABRAXANE™ (ABI-007), ABT-100 (farnesy! transferase
inhibitor), ADVEXIN®, ALTOCOR® or MEVACOR™ (lovastatin), AMPLIGEN" (poly
I:poly C12U, a synthetic RNA), APTOSYN™ (exisulind), AREDIA® {pamidronic acid),
arglabin, L-asparaginase, atamestane (1-methyl-3,17-dione-androsta-1,4-diene), AVAGE®

15  (tazarotene), AVE-8062, BEC2 (mitumomab), cachectin or cachexin (tumor necrosts factor),
canvaxin (vaccine), CeaVac™ (cancer vaccine), CELEUK® (celmoleukin), CEPLENE®
(histamine dihydrochloride), CERVARIX™ (human papiilomavirus vaccine), CHOP® (C:
CYTOXAN® {cyclophosphamide); H: ADRIAMYCIN® (hydroxydoxorubicin);

O: Vingristine (GNCOVIN®); P: prednisonc), CyPat™, combrestatin A4P, DAB(389)EGF or

20 TransMID-107R™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-dimethylxanthenone-
4-acetic acid (DMXAA), eniluracil, EVIZON™ (squalamine lactate), DIMERICINE® (T4NS
liposome lotion), discodermolide, DX-8951f (exatecan mesylate), enzastaurin, EPO906,
GARDASIL® (quadrivalent human papillomavires (Types 6, 11, 16, 18) recombinant
vaceine), GASTRIMMUNE ™ (gastrin-diptheria conjugate) , GENASENSE ™ (oblimersen

25 sodium), GMK (ganglioside conjugate vaccing), avax® (prostate cancer vaccine),
halofuginone, histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE3§, L-13-
PE38QOR (cintredekin besudotox), IL-13-pseudomonas exotoxin, interferon-a, interferon-y,

JUNOVANT™ gr MEPACT™ (mifamurtide), lonafarnib, 5,10-methylenctetrahydrofolate,
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liposome lotion), discodermolide, DX-8951f (exatecan mesylate), enzastaurin, EP0906, GARDASIL(r)
(quadrivalent human papillomavirus (Types 6, 11, 16, 18) recombinant vaccine), GASTRIMMUNE Tm
(gastrin-diptheria conjugate) , GENASENSE TM (oblimersen 25 sodium), GMK; anglioside conjugate
vaccine), GVI8#8%thte cancer vaccine), halofuginone, histerelin, hydfoXye 8?)%‘?%?8@ ibandronic
acid, IGN-101, IL-13-PE38, IL-13- PE38QQR (cintredekin besudo%eiggﬁgwgﬁjﬁfﬁﬁﬁés exotoxin,
interferon-a, interferon-y, JUNOVANTmM or MEPACTTm (mifamurtide), lonafamib,

5,10-methylenetetiahydrafalatey s WO.20R0/09225RCT{HS200RIAGORB] AF20WO01 Filed
electronically October 16, 2008 miltefosine (hexadecylphosphocholine), NEOVASTAT (AE-941),

NEUTREX INineftrirte bxatengte) CNIBRNTE), (INIRESNT() (IEHIDSAEEN) (cONTONAS BIRy e ibonuelease
enzyme), O ) (melanoma vaccine tr V4 i ATHECINTm
R e e R T SR e B SRz

(rubitecan), 0 ug), OvaRex % MAD ( murine monoclonal 5 antibody),
paclitaxel, RANRIMEORIDEG T caribogapenitsdichgirderipcoMptisimy2@(8pprotopanaxadiol (aPPD)
and 20($)protapanaxatriol (aP itumumab PANV. -VE (I igational cancer vaccine),
pegaspgrgaasn@%%g Ifﬁ?lel??e(?%#a fﬁ%}lenoxo ?g}?%)r%%a Dai%%%é ﬁln%%%gtﬁggéﬁl VAB(r)
(catumaxor&6) IREPEMEDR) (BREN IS PRI RENS*Eanab 6 ral), PREINATIBPANE(r) LA (lanreotide),

SORIATANEM{A@ERIFEtRk SlRWOSRUIRG (Sitepiomycas stak asneas)alabostat (PT100),
TARGRETIN(r) (bexarotene), Taxoprexin(r) (DHA-ﬁaclgaxel), TELCYTATm (TLKZ86), temilifene,

TEMODAR @hqrereishl orsadpdpe frifeatay 4B, THERARPOPE( 18 H), thymitaq
(2-amino-3,d-dlibyplre-fymathyd depxeehals-RyNigyiniaazoling.gitysreskiaride=FNFerade

(adenovector: DNA carfier containing the gene for tumor 15 necrosis factor-a), TRACLEER(r) or
ZAVE SCA(rlp¢Bosehtstmrasetins (S(Rpmyxpstoremernes), TRISENOKH ¢arsdRichiidKide),

(ant-aphavhes GBS X TN (S by SANEAY T airasentan)
XYOTAXTnTibacitard] petigioraeide)YGNDERSTMidomide, THERATOPE® (STn-KLH),
thymitaq (2-amino-3,4-dihydro-6-methyl-4-oxo-5-(4-pyridylthiojquinazoline
dihydrochloride), TNFerade™ (adenovector: DNA carrier containing the gene for tumor
15 necrosis factor-u), TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine,
TRISENOX” (arsenic trioxide), VIRULIZIN®, ukrain (derivative of alkaloids from the
greater celandine plant), vitaxin (anti-alphavbeta3 antibody), XCYTRIN® {motexafin
gadolinium), XINLAY™ (atrasentan), XYOTAX™ (paclitaxel polighumex), YONDELIS™
(trabectedin), ZD-6126, ZINECARD® (dexrazoxane), zometa (zolendronic acid), zorubicin
20 and the like.

It is also expected that ABT-869 Crystalline Form 2 would inhibit growth of cells
derived from a pediatric cancer or neoplasm including embryonal rthabdomyosarcoma,
pediatric acute lymphoblastic leukemia, pediatric acute myelogenous leukemia, pediatric

25 alveolar rhabdomyosarcoma, pediatric anaplastic ependymorma, pediatric anaplastic large cell
Iymphoma, pediatric anaplastic medulloblastoma, pediatric atypical teratoid/rhabdoid tumeor
of the central nervous system, pediatric biphenotypic acute leukemia, pediatric Burkitts
ftymphoma, pediatric cancers of Ewing’s family of tumors such as primitive neuroectodermal
rumors, pediatric diffuse anaplastic Wilm’s tumor, pediatric favorable histology Wilm’s

30 tumor, pediatric glioblastoma, pediatric medulloblastoma, pediatric neuroblastoma, pediatric

neuroblastoma-derived myelocytomatosis, pediatric pre-B-cell cancers (such as leukemia),
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(trabectedin), ZD-6126, ZINECARD(r) (dexrazoxane), zometa (zolendronic acid), zorubicin 20and the
like. It is also expected that ABT-869 Crystalline Form 2 would inhibit growth of cells derived from a
pediatric cancer or neoplasm including embryonal rhabdomyosarcoma, pediatric acute lymphoblastic
leukemia, pelRBIO4EHE myelogenous leukemia, pediatric 25alveolar rhdSdoMyEEI8Ma, pediatric

anaplastic ependymoma, pediatric anaplastic large cell lymphomaypediatric.anandshGoos

medulloblastoma, pediatric atypical teratoid/rhabdoid tumor of the central nervous system, pediatric
biphenotypig.ackie jeukemismDediftric BlOdia Iymphamar Reaiaticieaaseks ok kv g family of
tumors such as [imiti\éﬁ neuroectcﬁderlmal rumors B{ediatric _dif;éj %Pﬁleaplastic Wilm's tumor, pediatric
favorable hiS8IBGY VAN LHTINS? 35 SHEEHE galf‘cslglaslflo?ﬁzé‘feb%n iatric medulloblastorna, pediatric
neuroblastoma, pediatric neuroblastorua-derived myelocytomatosis, pediatric pre-B-cell cancers (such
as leukemia), WORQQS/AG2IAREIIS200H/ARPA6S 9ARAWOR: Filedcaleatrpnically October 16, 2008
pediatric psteosarcoma, pedia’t#ﬁgghabdpid k%qr?% Bumor, pediatric rhabdomyosarcoma, and pediatric
T-cell cancer SRR DR SHBIE S SRIFRELCE and the like. Preparation of ABT-869 and its
utility as a PTK inhibitor is described in 5 commonly-owned United States Patent 7297709. The
following examplegarg, e SENeQRRVidevnat is helirvechiobe-thednesiusefuband readily
understood descriptjon of pro edurﬁs an c.onc?rgtualﬁlas_gec%; of thi ir}ventign{.géE EXAMPLE 1
Preparation P ARS8 1Y A RIS CRTAMNHEIEEE-T ATSRATHR St RBT B8 B drochloride in ethyl
acetate andigthamal, in which the ABT-869 hydrochloride was completely soluble, was mixed with
dibasic,godium phosphate. EXAMPLE 1

Preparation of ABT-869-%4 Ethanolate Crystalline Form 1
A mixture of ABT-869 hydrochloride in ethyl acetate and ethanol, in which the

ABT-869 hydrochloride was completely soluble, was mixed with dibasic sodium phosphate.
The organic layer was separated, treated with decolorizing carbon, and filtered. A small

15 quantity of L-ascorbic acid was added, and the solution was concentrated. The ethyl acetate
was removed by azeotropic distillation with ethanol. Additional ethanol may be added and
the solution heated to dissolve any solid that forms. The solution was cooled to 25°C and
diluted with water, causing ABT-869-%4 Ethanolate Crystaliine Form 1 to crystallize. The
product was isolated, washed with water, and dried under reduced pressure, while

20 monitoring residual ethyl acetate and ethanol (by gas chromatography (GC)) and water (by
Karl Fischer (KF)). A yield of 92% is typical.

EXAMPLE 2
Preparation of ABT-869 Hydrate Crystalline Form 1

25 Following the neutralization with dibasic sodium phosphate, decolorizing carbon
treatment and the removal of ethyl acetate as described in EXAMPLE 1, the mixture of
ABT-869 in cthanol was gradually mixed with water at 25°C, with 'Vigor{)us agitation.
ABT-869-H,0 Crystalline Form 1 was isolated, washed with water, and dried under reduced
pressure while monitoring residual ethyl acetate and ethanol (by GC) and water (by KF).

30 The dried material may be delumped/milled to control particle size. A yield of 76% is

typical.

EXAMPLE 3

Preparation of ABT-869 Crystalline Form 2
~13-



The organic layer was separated, treated with decolorizing carbon, and filtered. A small 15 quantity of
L-ascorbic acid was added, and the solution was concentrated. The ethyl acetate was removed by
azeotropic distillation with ethanol. Additional ethanol may be added and the solution heated to
dissolve any"PR¥MERIBIs. The solution was cooled to 25C and diluted With WARl atsing
ABT-869.1/4 Ethanolate Crystalline Foim 1 to crystallize. The pro@ggemimgggfﬁowfaﬁﬁéed with
water, and dried under reduced pressure, while 20 monitoring residual ethyl acetate and ethanol (by

gas chromatography, (a6 banst \aterd bywKarbrigehes (kA i@intB@lp is typical. EXAMPLE 2
Preparation of ABT-869 Hydrate Crystalline Form 1 25Following the neutralization with dibasic sodium

phosphate, decolorizing carbon treatment and the removal of ethyl acetate as described in EXAMPLE
1, the mixture of ABF:869rinaranvEwas!geeaiusinerhiael WPOH AtidegoPsETr SURIPRAGSIGUS agitation.

ABT-869.H20 Crvsiailing, Form.hwasiselatesharab s withouate! randisiiehender reduced pressure

white monitoring residual ethyl_ acetate and ethanol (by GC) and water (by KF). 30The dried material
may bedelgamped/mitlednoatehatal yedaselef 4 &V Andealausr %38 M/bicHic EXAMBIE'S Preparation of
ABT-869 Crysialine /e itba s 20eR0RARAMRE A SLOBRQEH06E Sk Filed
electronically October 16, 2008 A ixtu[le ?f Et>E<1AMPLE62 as, oegedfcgjrr})g%nr%i&og%nnaf 0% humidity.
Diffraction p%z&ff SRR CRAIRERSS JEity S Ener E550Y it oRE ey equipped with an incident beam

germanium degrothroriatoras piSddeC K divadiatenT IFhealugtips werdrakst i@ ¥perated at a
voltage of 4Q1kMrand Aostoe itratAQ A akhenineldaR900ds eawippedimihioni@siton sensitive detector
that monitors all diffr‘actior% da%}?.siméjp%%%sl%é Ilgre elector was &%leibroat dr b ascqgg&}iglg the
attenudfed AEEHEARTIBTEETER SEc8ndE Tt TGegret intervals across a 90 degree two theta range.
The calibratichinfageche ckeshmplaihgider and gently flattened with a glass microscope shide. The

hydrate sample was then equilibrated under dry nitrogen purge at atmospheric temperature

and pressure using the low temperature furnace for the Inel G3000 powder X-ray

diffractometer. The iow temperature furnace contains a Kapton® window that resuits in a

15 ‘broad diffraction peak at approximately 6 degrees two theta. The sample was equilibrated
under nitrogen overnight, followed by PXRD data acquisition for two hours under continued

nitrogen purge.

Figure 1 is & powder x-ray diffraction pattern for this Crystalline Form 2.

20
Tt is meant to be understood that relative intensities of peak heights and/or intensities
in a PXRD pattern may vary and will be dependent on variables such as the temperature, size
of crystal size or morphology, sample preparation, or sample height in the analysis well of the
X-ray diffractometer.
25

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

provide peak positions which differ from those measured with Cu-Ka radiation, which has a
30 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

allowable variability of & 0.1° as specified by the U.S. Pharmacopeia, pages 1843-1884
-14-



silicon line position reference standard (NIST 640c). Powder X-ray diffraction (PXRD) 10 analysis was
conducted in the following manner. A sample of hydrate powder was placed in a thin layer on the
sample holder and gently flattened with a glass microscope slide. The hydrate sample was then
equilibrated WY Hfttogen purge at atmospheric temperature and pré$sute™ ?Eﬂggt[f{’g low
temperature furnace for the 1nel G3000 powder X-ray diffractometer, ;[Jgg,my@gfdéggﬁ%ée furnace
contains a KaptonO window that results in a 15 broad diffraction peak at approximately 6 degrees two

theta. The sgaRle-was£abiliRr atediurdennitRgenesnightafaliaped i b ¥RRdataacquisition for

two hours under continued nitrogen purge, Eigure 1 is a powder x-ray diffraction pattern or this
Crystalline EEfRFoomprtterms i pE5HTd ﬁ%ﬁ%"é@@&%ﬁ{ﬂgﬁ%l ﬁ%"ﬁ%@%ﬂé@ Y188k heights and/or
intensities in:ade XRb:paitpsntoay veryhaniwiltbs tependent peakanstibestduthuad itheotemperature,
size of crystal size or morphology, sample preparati r.sam ight. 1alysis well of the
X-ray diffractor ﬁ%t%%% i FEE Igfé%g?ﬁé%%ﬁgﬁiemﬁggé%%og etﬁ%%fé%%@%&%%%%ﬁ%&%en
measuréed withidhffeFentamibtiche ssekdesn Pof adampieeemioas Mbarca wstics 2and Fe-Ka. radiation,
having wavelengins af,i S406QAnO:130HA vArt802 A 1808 1h93d:% A vespasiivelyomay provide peak

positions which differ from those measured with Cu-Ka. radiation, which has a 30wavelength of 1.5478
A. The t@%lf%dﬁtl’%?eééd}ng a series of peak positions means that all of the peaks of the group
which it precedes arc reported in terms of angular positions (two theta) with an allowable variability of

0.10 as specified tQ S, i3y e 1884« 14- 40, 14,40, 15.4°,
2009/052231PCT%§2%§§%B%%§%%%§§OQV%&%%e%@é?éﬁ?c%ﬂyogggggr {é 4201(5384%995). The

variabilify ofl @010 fe¥intdritletl 15 Bt WHEHDEH felrrigtid HOwHEHKL S, 2bout 13

about 14.4°, about 15.4°, about 16.6°, about 16.8°, about 17.8°, about 20.5” and about 23.4°,
which, in turn, means 6.7° + 0.1°, 10.1°: 0,1°,11.8°£ 0.1°, 13.4° £ 0.1°, 14.4° £ 0.1°,
15.4°+0.1°, 16.6°+ 0.1°, 16.8° £ 0.1°, 17.8° £ 0.1°,20.5° £ 0.1°, and 23.4° £ .1°.

15 The term “about” preceding a temperature means the given temperature + 2°C. For

example, about 25°C means 25°C £ 2°C or 23°C-27°C.
The foregoing is meant to be illustrative of the invention and not intended to limit it to

the disclosed embodiments. Variations and changes obvious fo one skilled in the art are

20 intended to be within the scope and nature of the invention as defined in the claims.
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diffraction patterns. In practice, if a diffraction pattern peak from one pattern is assigned a range of
angular positions (two theta) which is the measured peak position 0.10 and if those ranges of peak
positions overlap, then the two peaks are considered to have the same angular 5position. For
example, if FPLANHBHBne pattern is deteimined to have a position of 18 B8 BEUIR&on purposes
the allowable variability allows the peak to be assigned a position in | J‘%CE%QQ% of 09 SEE 1.

Accordingly, for example, the phrase "about 6.7', 10.1, 11.8', 13.4, 14.4, 15.4', 1016.6, 16.8, 17.8, 20.5
and 23.4 megpsg-phayt 6.7, about 10.1, about 11.8, about 13.4, about 14.4, about 15.4, about 16.6",
about 16.8", about 17.8, about 20.5 and about 23.4, which, in turn, means 6.7 0.1, 10.1 0.1, 11.8 0.1,
13.40 0.1,14.4 O.1,15.4 0.1,16.6 0.10, 16.8 0.1, 17.8 0.10, 20.5 0.10, and 23.4 0.1. 15The term
"about" preceding la temberatdramieahs-ihéagitdr tphperbNhE - RO rFbiresamptey bivout 25C means
25C 2C or 23621 (. FhiR SAXRERINGLIS MERRLIP.PR B SHRtIVE PSRV antion and rot intended to limit

itto the disClosed embodiments. Variations and changes olviqus to one skllle% e Ql’t are
20intended THHRE AT Bhes REH5E GHERFHARRS ST IRE G ARIRSFT S AV i Bty
2009/052231 R TAIS2008/080068.91 20\WO UL SR Rédsdadtidritally October | 6, 2008 WE CLAIM:
1.N44-(3-Amino-1li-indazot-4-yl)phenyn-N'42-fluoro-5-methylphenyOurea Crystalline Form 2 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 6.7, 10.10, 11.8, 13.4, 14.4, 15.4, 16.6, 16.8, 17.8', 20.5
and 23.4.
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