CRYSTALLINE CHEMOTHERAPEUTIC FIELD OF THE INVENTION This invention pertains to
N44-(3-Amino-1H-indazol-4-yl)phenylkN'-(2-fluoro-5- methylphenyOurea.1/4 Ethanolate Crystalline
Fatin 1, ways to make it, formulations comprising it and made with it and methods of treating patients
having disease using it. BACKGROUND OF THE INVENTION
N44-(3-Amino-1H-indazol-4-yl)phenyll-N'-(2-fluoro-5-methylphenyi)urea (ABT-869) belongs to a family .
of protein tyrosine kinases (PTK$)R¥ISIThIdetaly 2& BdMpHadBRAGRARTION of specific tyrosine residues in
cellular proteins. Aberrant or excessive PTK activity has been observed in many disease states
including benign and malignant proliferative disorders and diseases resulting from inappropriate
activation of the immune system.  ER5RAMRIGET BOKEEIONABT-869 may effect, among other
physical and mechanica PrapertiesndheN-stabilitynisel ubilitdz sisgollypicsyats - fioess; compressibility
and melting point. Bec?usg_%aﬁg‘of 1 argzufac re End formulation a%f A%BfT-SgI% t'%(s) Igsependent on some, if
not all, of thBSE BRISBHIEE K AR LRI R Reed Th tha CAENTIRST Ahd Therapautic arts for
identification@hmiysiading foudeswoihABTd8fanadd olaysite nepraducibhe iiskedhent SUMMARY One
embodiment of this disclosure, therefore, pertains to N-[4-(3-Amino-1H-indazol-
4-yl)phenyl]-N-(2-fluoro-5-methylphenyOurea. 1/4 Ethanolate Crystalline Form 1 which, when
measured at about -100C in the tr%ﬁ%%%ﬁéﬁ%m(g@e group with radiation at 0.7107 A,
is characterized byrespesiviadaticedaasnmgiehanlles-a -uane GroftByPhtdy [BuBO6A, 11.646 A - 0.008
A and 19.26 %ﬁ?@é‘?ﬁ‘&ﬂ? Ié%ior;%gtlviy %gBrS‘@%W@&%%ﬁgﬁgjﬁ%'ﬁic%ﬁm%’z%%‘p'1’ and 7682 0.1.

Another emk(J iment per -Amino-1E1-indazol-4-y1)phenyll-N1-(2- .
fluoro-5-methypierscigreet. e g arRsiata SRSl fe EEfr aimic R rRerstived dfabout 25C
with radiatiogabils 544 ¥&Folisecharacteny eddayeatpewiderdififastion pattesigaving respective 20
values of about 4.5, 7.7, 11,7, 122,146, 16,9, 17,7 and 184, ... St angihersermpagliment pertains to
formulationsPEOMprising an exmplen? ancf N2
(3-Amino-1Hsistelazol-4-yl)phenyll-N-(2-fluoro-5-methylphenyOurea.1/4 Ethanol ate Crystalline Form 1
which, when measured at about -100C in the triclinic crystal system and Pl space group with radiation
at 0.7107 A, is characterized by respecijv, i arameter values a, b and.c of 8.971A 0.006A,
11.646 A 0.008 Aé{P{a @’%%ﬁl Sﬁ?ﬁ%%%n@ﬁféggé’?ﬁk%,e %%“FP&%/"va?Eé?? o gt%‘ét 87.67 0.10, 90.21
0.1, and 76.8Rctali0abprovhuitsatbeissipdilitn sBubitins diswiktieriaddndniss sargrasstiitacterized by a
powder diffragtion pagermbadnasesrRectivam@vakias Ofahaulidn A BTIHT isl@@nddnbol 6.9', 17.7

AN 184, S O Pt PR 1D o AR 0 CREEL R HARRhe

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

SUMMARY
One embodiment of this disclosure, therefore, pertains to N-[4-(3-Amino-1H-indazol-
4-yhyphenyl-N'(2-fluoro-5-methylphenyljurea- ¥ Ethanolate Crystalline Form 1 which,
when measured at about -100°C in the triclinic crystal system and P1 space group with
radiation at 0.7107 A, is characterized by respective lattice parameter values a, b and ¢ of
8.971A = 0.006A, 11.646 A +0.008 A and 19.26 A + 0.01A and respective @, B and y values
of about 87.67° £0.1°,90.21° + 0.1°, and 76.82° % 0.1°,
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comprising administering thereto, with or without one or more than one additional anticancer drugs, a
therapeutically effective amount of N44-(3-Amino-1H-indazol-4-yl)phenylkN-(2-
fluoro-5-methylphenyl)urea-1/4 Ethanolate Crystalline Form 1 which, when measured at about -100C

in the triclinic crystal system and PI space gro ith radiatjon at 0,710 is, characterized by
respective lattice PAYEITETEPAARDS pfﬁﬁ%‘g §%$-¥Wo§%%§§azﬁ%ﬂépﬁén§1g§g (g'and 19.26 A
meacured n about 50 pith rdinan ot LSALTE A charactorzedt by  paweer dfraption patern
having respectivE B4R bt &)@t%l c}wfaitin?eﬂc?’f Wféer%gfgzﬁ%) paan?fﬁgﬂ].ng In another
embodimentsthetigeigfravided dverbss’ oF. K- 1443 1R@AInb-EH-ihdaZ61 A ayb phenylkN'-(2-fluoro-5-

methylphenypureaV1/4 Ethanolate Crystalline Form 1 which, when measured at about - 100C in the
triclinic crystal system and P1 space gSrr%u with radiaEion at0.7107 A, is character{ilzﬁ%ﬁy respective
; A 0.

lattice parameter VAILEOHHFERA §7R 1 OB 4 1ORA R OBB R K5y T8 58 01 A and
respective 3.pianey Mah#scohaputR 7187 0-Au@0-2 et hhand) @682 Bibrizwhen measured at
about 25cC with radiation at 1,54178 A, characterize owder diffraction pattern having |
respective SGXHILBE %Ofﬂé?b]o‘ﬁﬁgg 7, rﬁfief%%?g,&ioﬁé%(gg %.“7%%{311%. ??ﬁﬁﬁet[n%%ann?fature of a
medicamenk Witice ewitheuthonéatrmio fe i e i batentioiral Antewactredraliys RFMSHing cancer.

In another embodiment; thetesis Rroviagsha reeess-farygraking Nol4s(R-Agna-d -

H

indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenypureaN|4 Ethanolate Crystalline Form 1 comprising:
providing a Wﬁmefliéecbr%%Tn@lwﬁ[&f(@i&mw&:ﬁfﬁ-ﬂﬁHa?glzifﬁ)%erﬂ?ﬁ-ﬂ%—@-f%&é-@f’ when
methylphenyQurea anda.sovenksampinng: ethane Avhipreitiedy e (3 amitididn
indazol-4-yl)phenyli-NL(2-fluoro-5-methylphenypurga is.c I issplyed. lvent; and
causing N4Eﬁ%ﬁﬁ?ﬁ§%ﬁ-ﬁﬁg}§f§'@§lb%kgg%ié%l%a}llzd%@fﬁtgf%ﬂpﬁiﬁéh\){/%%r’gg-!?z a§E%aanolate |

Crystalline B8r#fy 1 to exist in the mixture, which N-[4-(3-amino-1H-indazol4-yl)phenyl]
-1\T-(2-fluoro-5-methylphenypureaVlI/4Ethanolate Crystalline Form 1, when isolated and measured at

about -100C in the triclinic crystal system and P1 spac up.with radiation at 0,7107 A, is
%IF[E’ %md% girge t

characterized by réhaRE EERRd BEPARTERI VA TS A AR &6 87671 A 0006, 11.646 A 0.008 A
and 19.26 Acompisibgamichigspeativiecto andhyovalitesiofaisoumsy o addtond DICMeEF76.82 = 0.1,

Still another embadiment REHAIBEIG: ARNGEIH I MAKIRGino-1 H-indezol-4-yDphenyl] N-(2- |
N-14-(3-Amino-1Hindazol-4-yl phenylléN-(Z-fIuoro-5-meth Iphenyllurea, 1/4 Ethanolat% Crystalline
Form 1 Comﬁp@‘méfmethylpheny Yurea- 7 Ethanolate Crystalline Form 1 which, when measured at about

-100°C in the triclinic crystal system and P1 space group with radiation at 0.7107 A, is

characterized by respective lattice parameter values a, b and ¢ of 8.971A + 0.006A,

11.646 A + 0.008 A and 19.26 A + 0.01A and respective a, B and v values of about

87.67°+0.1°,90.21° + 0.1°, and 76.82° £ 0.1° or, wher measured at about 25°C with

radiation at 1.54178 A, characterized by a powder diffraction pattern having respective

20 vaiues of about 4.5°, 7.7°, 11.7°, 12.2°, 14.6°, 16.9°, 17.7° and 18.4°.



maldng N44-(3-amino-1H-indazol-4-yDphenyli-N'-(2-fluoro-5-methylphenyOurea; WO
20091052225PCT/13S2008/080060 providing a mixture comprising
N-[4-(3-amino-1H-indazol-4-Aphenyl]-N'-(2-fluoro- 5-methylphenyOurea and a solvent comprising
ethanol, wherein the N-[4-(3-amino-1Hindazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyOurea is

completely dissolved in the 5solvent; causing N44-(3-aming-1H-indazol-4- g{?}ghe IkN'-(2-fluoro-5-
methylphenyOured fh%fﬁ&?ﬁ?&‘@?%t%ﬁﬁésﬁa%hufdtgl%%ﬁ%?ﬁé'ﬁ%r 8?@5% Relas.
amino-1H-inda#ekdlyNpiieiydleN-(2-fluoro-5-methylphenyOurea.1/4 Ethanol ate Crystalline 10Fool). 1,
when isolated and measured at about -100C in the triclinic crystal system and P1 space group with

radiation at Q:7GPYRIISEIfATACIERARATY CRSFIER ERRICE BT HeteP AR 521 nd ¢ of 8.971A
0.006A, 11.646°4 i9098:4iand:18:26yAeD HlARlapsceaspectivg mdl:Siand §ualudsiof about 87.67 0.1,
90.21 0.1, and 76.82 0.1": and 15isolating_the N{.J4- 3-% igo-lH-' - li v V-(2-fluoro-5-
methylphen)féﬁ?ggffﬁi? EYRERSTALE BRtafiine %inflﬂ%?s E rédtlifloaflr?i)gt i%éﬁr%%%’i?n%ér%tg comprises
N14-(3-amind-t Bopiazok 45 D hen S M A2 Hiersreis-rb i piahiporfdse % &7 Ethanolate Crystalline

Form 1 prepgredday the process #f she201pcesding-enmbedimsant 2Sikasotmiempodiment pertains
to a process for mallggg N44-(3-Amino-1H- indazol-4-yl)phenyli-N'-(2-fluoro-5-methylphenyOurea.%
Ethanolate Clr%llgﬁi Folin 1 comprising: 25

characterized by a powder diffraction pattern having respective 28 values of about 4.5°,
7.7°,11.7°,12.2°, 14.6°,16.9°,17.7° and 18.4° in the manufature of a medicament with

or without one or more than one additional anticancer drugs for treating cancer .

I another embodiment, there is provided a process for making N-{4-(3-Amino-1H -
indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyl)urea’V'* Ethanolate Crystalline Form 1

comprising:

providing a mixture comprising N-[4-(3-amino-1H-indazol-4-yl)pheny!]-N'-(2-fluoro-5-
methylphenyljurea and a solvent comprising ethanol, wherein the N-[4-(3-amino-1H-
indazol-4-y1)pheny!]-N'-(2-fluoro-5-methylphenylyurea is completely dissolved in the

sobvent; and

causing N-[4-(3—amino~lH-indazoI-4~y1)phcny1]~N'-(2—ﬂuor075 -methyiphenyhures-%
Ethanolate Crystailine Form 1 to exist in the mixture, which N-[4-(3-amino-1H-indazol-
4-yl)phenyl] -N'-(2-fluoro-5-methyiphenyljurea' V'™ Ethanolate Crystalline Form 1, when
isolated and measured at about -100°C in the triclinic crystal system and P] space group
with radiation at 0.7107 A, is characterized by respective lattice parameter values a, b and
¢ of 8.971 A =0.006 A, 11.646 A £0.008 A and 19.26 A £ 0.01 A and respective g, B
and y values of about 87.67° £ 0.1°, 90.21° £ 0.1° and 76.82° = 0.1°,

S$till another embodiment pertains to a process for making N-[4-(3-Amino-1H-
indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyljurea 4 Ethanolate Crystalline Form 1
comprising:

making N-[4-(3-amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-5-methylphenyljures;

2a



making N44-(3-amino-1H-indazot-4-yl)pheny1FN'-(2-fluoro-5-methylphenyOurea,; providing a
mixture comprising N44- 3-amino-lH-indazol-4-y|)phenyI]Th(2-f|uor05-meth¥lsrz)hen Ourea and a
solvent complsi%? Oé’{??ﬁﬁ cetate and ethanol, wherein the N-[4- PCI/US2008/050060
Jo(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyOurea is completely dissolved in the
solvent; -3- causing N14-(3-amino-1H-indazol-4-yl)phenylIN-(2-fluoro-5- methylphenyOurea.1/4
Ethanlate Crystalfipg-doim himexishindbegniuire hyiconsentaing thprebigre . @itfebwithout adding
ethanol, which N44-(3-amino-1H-indazal-4-y)phenylIN'-(2-fluorg-5- hen ea.l/4 Ethanlate
Crystalline —g}en%%]?éveﬁgl%g%@g& anc trl%%%ngﬂréla ga%{g n&{jt\%g&% tﬁeﬁ%ﬁ%ﬁgﬁ%ﬂégiﬁm system and PI
space grouppdean-farlintiery Hthg-2rivor- snerbribanben bl respietvditicedgatbtneter values a, b
and c of 8.94L4t0.006A, 11.646 A 0.008 A and 19.26 A 0.01A and respective a, p and 7 values of
about 87.67 0.1, 90.210 0.1, and 76.82 0.1'; and isolating the

N44-(3-amino-1H-indazol-4-yl)phenyll-N-(2-fluoro-5- methylphenypurea.1/4 Ethanolate Crystalline
Faun 1.  Still atssier ¥tibGdiment Ebingrised-Nadamidmirétwrméazol-4-y1)phenylLN'-(2-
ﬂu0r0-5-m%Mgl}%@ﬁﬁ}{ﬁ%@%%%%mé%ﬁ/&ma@#m FoylRieparadity, theigrecpss of the

preceeding embodiment.  In a process for making _
N44-(3-AminarpH ihitdeetl4-yOpirenytise drmoiorsimehrpipheey O drbanel ethatidiage Crystalline

Form ]mCOU@Bﬁﬁiﬂ%%ﬁ%mgtmé&iﬁe%&%idﬁéﬁ 9%0°C in the triclinic crystal system and P1 o
N44-(3-am|no-lH-mdaz_ol-%l)phenglllv-_}l\gﬁ -fluoro-5-methylphenyOurea and a base and crystallization

or recrystalAHEH 8P K42 SRR S AN S R RO PSS RE A A henyOurea. 1/4
Ethanolate Gtystallinedroahe 1 7stil-amotiidr EntdodimerttosfAhisidiscoiutd comprises crystallizing or

recrystallizing the N44-(3-Amino-1Hzindazgol- -oyp e 1V -fluora-5; et phenyOurea.1/4
Eianoiate COR e LA 1 Toh LS S Sblt: Ao of il ok gF 2 W PL e
N44-(3-amino-1H-indazol-4-yl)phenyll-N'-(2-fluoro-5- methylphenyOurea that is mixed with one or

more than one sojygntfram thesdepratenation#Lactiomphenydtilanathaoembodiment comprises
: N44-(3-amino-lH-indazoI-4éyI£hen II-N'-(2- fluoro-5-methylphenyOurea.1/4 Ethanolate Crystalline
é .

Form | preﬂﬁ?@éﬂ%“m@‘ﬁ%’i W?%ée&@é@g&ﬁgoémﬂ)odiment.

Still another embodiment comprises N-[4-(3-amino-1H-indazol-4-y)phenyi]-N'-(2-
fluoro-5-methylphenyljurea-¥4 Ethanolate Crystalline Form 1 prepared by the process of the

20 preceeding embodiment.

Still another embodiment pertains to a process for making N-[4-(3-Amino-1H-
indazol-4-yl)phenyl]-N'"-(2-flucro-3-methylphenyl)urea- % Ethanolate Crystalline Form |

comprising:
making N-{4-(3-amino-1H-indazol-4-yDphenyi]-N'-(2-fluoro-5~-methylphenylyurea;

providing a mixture comprising N-{4-(3-amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-
5-methylphenylurea and a solvent comprising ethyl acetate and ethanol, wherein the N-[4-
30 (3-amino-1H-indazol-4-yDphenyl]-N'-{2-fluoro-5-methylphenylurea is completely dissolved

in the solvent;



-4- WO 2009/052225PCT/1152008/080060 In a process for making
N44-(3-Amino-IH-indazol-4-yOpheny11-NL(2-fluoro-5- methylphenyDurea.1/4 Ethanolate Crystalline -
Form 1 comprising reacting a hydrochloride or dihydrochloride salt of
N44-(3-amino-1H-indazol-4-34)phenyll-Nr42-fluoro-5- 5Smethylphenyl)urea and dibasic sodium
phosphate and crystallizing or recrystallizing the N-

[4-(3-Amino-1H-indagos-¥-Mptienyibp-1 V-{Rdfmdro35)phethlibhrénfidure®-1/4, Ethanolate Crystalline

Foiin 1, stil gnga}}g%ﬁ%,ngug%l% of Wi o0 omRTses Ssiallizing. Qnechainllizing the

nv
N44-(3-Aminoc- 4- éﬁ%?’ly -ﬁ}-yé%}uoro-& methyllphenyOurea.1/4 Ethanolateé Crystalline

Form 1 frontha soticteswifiisolidthwehediied fbimd which N-[4-(3-amino-1H-indazol-4-yl)phenyl]-
Naa-(3-amipo At ipdazal- Ay DRLSIIG V. sl eielipRanyD Wi akisixed with ethy!
e 0]

acetate from eprotonation reaction. Still andther embodiment comprises

N-[4-(3-amimsastteinlaboii4L0Rishiarths [riolini sTigitevssmetpd D heryORrPEa 1t Edizitiate Crystalline
Faun | prepgred by hemresassobihesis-preceedingambedinent, b anStibanother embodiment
comprises ABT-869 for use in preparin .

N-[4-(3-amibGTHATRAR06 2 5 S i I A igh e Srasit o BRSO Crystaline
Form 1. 20S¢itl.apaties embad)went compises # 8att-oDAB 869 for use in preparing N44-(3-
amino-IH-indazol-4-yl)phenylEN'-(2-fluoro-5-methylphenyOurea.1/4 Ethanolate Crystalline Form 1.
Still another embodiment comprises the hydrochloride salt of ABT-869 for use in 25preparing
N-[4-(3-amino-1Hindare k- YHHerymien JE-nderd-S-hrwpiBerydurEer/4 Ethanolate Crystalline
FO11111. o 'ﬂpﬁggggﬁggwm%g@ CRAMRISEEMB 1-8694-120 Crystallir e Form 1 for use in

preparing N-[4-(3-amino-1H-indazol-4-yl)phenylkN'-(2-fluoro-5-
Stiil another embodiment comprises N-{4-(3-amino-1H-indazol-4-yl)phenyl [-N'-(2-
ﬂuoro-ﬁ-meﬁyiphenyl)urca-% Ethanolate Crystalline Form 1 prepared by the process of the

preceeding embodiment,

In a process for making N-[4-(3-Amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-5-
methylphenyljurea-¥4 Ethanolate Crystalline Form 1 comprising reacting an acid or diacid
salt of N-[4-(3-amino-1H-indazol-4-yl)phenyl}-N'-(2-fluoro-5-methylphenyljurea and a base
and crystallization or recrystallization of N-[4-(3-Amino-1H-indazol-4-yl)phenyl}-N'-(2-
fluoro-5-methylphenyl)urea- Y4 Ethanolate Crystalline Form 1, still another embodiment of
this disclosure comprises crystallizing or recrystallizing the N-[4-(3-Amino-1H-indazol-4-
yI)phenylj—N‘-(2-ﬂuoro-S~methyiphenyi)urca-%, Ethanolate Crystalline Form 1 from a solid,
semisolid, wax or oil form of N-{4~(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-fiuoro-3-
methylphenyljurea that is mixed with one or more than one solvent from the deprotonation

Teaction.

Still another embodiment comprises N-{4-(3-amino-1H-indazol-4-yljphenyl]-N'-(2-
fluoro-5-methylphenyljurea-Ys Ethanolate Crystalline Form 1 prepared by the process of the

preceeding embodiment.
4



30methylphenyOurea.1/4 Ethanolate Crystalline Form I. BRIEF DESCRIPTION OF THE FIGURES -5-
WO 2009/052225PCT/US2008/080060 Figure 1 is a powder x-ray diffra}gtiTo/% zagggn Qc}f N44-(3-am no-I
H-indazol-4- yWBﬁg'ﬁW?ﬁﬁ(Z-fluoro-5-methylpheny0urea.1/4 Ethanolate 8rys e ESm 1.
DETAILED DESCRIPTION OF THE INVENTION This invention pertains to discovery of
N44-(3-amino-IH-indazol-4-yl)phenyli-N-(2- fluoro-5-methylphenyOurea.1/4 Ethanolate Crystalline
Form 1, ways to makerdsaays tRiGharacianzentintormulatians SoptanmoNt @wlsaade with it, and
methods of treating cancer ysing it. The terms "N-[4-(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-tluoro-5-
ethyipher DN BH A AR 15 B P10 a0 A TR R ARG 6 o Horms
"ABT-869" angdiachhBde 8605 Withe(#-anipindiciadeidrysiatinityt BNRARHopystadlinity associated with it,
as used hefein, meanAMORholS. 68LHRER Ashrsialine ARIBAR JICEAHRAING ABT-869, ABT-869
. in solution, a seyrgi}is%lr%d?d\%ax or oll f(l:)rrsn of AB‘IQ- 69, mixtuf?g'[s, th?r%of angr?he Iikeg.@LS The terms
crystalline” Brid-AninoéHédmnbi-dirbasdhereniivaredrmeshiing ydysrar/EiBpeiting arrangement of
molecules 'géaﬂﬁlmi%aii{‘ﬁhﬁ/ %&Bﬁ} IQQ/Q fﬁﬁ]% &rﬂﬁﬁﬁ{}@ﬁ’ﬂﬁﬁ%ﬂﬁ@@%@%ﬂmﬁﬁ%ﬁme‘lj otherwisg,
percentages herein are weight/weig i}é&vl\\zw ercentages. Tfeg erm "hydrochloride salt,” as use
herein, meﬁﬁ@ﬁ%ﬁ&%ﬁ?&ggﬂt@'m At SR f‘#ﬁi?Pz‘?ﬂ%%ﬁ “F‘I\l%’f%“ hloride equivalent.

methylphenyl)urca-4 Ethanolate Crystalline Form I from a solid, semisolid, wax or oil form '

10 of N-[4-(3-amino-1H-indazol-4-yD)phenyl]-N'-(2-fluoro-5-methylphenyljurea that is mixed

with ethyl acetate from the deprotonation reaction.

Still another embodiment comprises N-{4-(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-
fluoro-5-methylphenyl)urea- ¥4 Ethanolate Crystalline Form 1 prepared by the process of the

15 preceeding embodiment.

Still another embodiment comprises ABT-869 for use in preparing N-[4-(3-amino-

1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-methylphenyljurea- 2 Ethanolate Crystalline Form 1.

20 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-methylphenylyurea: % Ethanolate Crystalline

Form !.

Stili another embodiment comprises the hydrochloride salt of ABT-869 for use in
25 preparing N-[4-(3-amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-
methylphenyljurea- s Ethanolate Crystalline Form 1.

Still another embodiment comprises ABT-869-H,O Crystalline Form 1 for use in
preparing N-[4-(3-amino-1H-indazol-4-ylphenyl]-N'-(2-fluoro-3-
30 methylphenyDurea /4 Ethanolate Crystalline Form 1.

BRIEF DESCRIPTION OF THE FIGURES
-5-



25The 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. The term
"anti-solvent," %8 %?ggﬁsﬁzé%in, means a liquid in which a compound is 35%’5‘56\%%@%’%%% at a given
concentration to be effective for precipitating that compound from a solution. Solvents and
anti-solvents may be mixed with or without separation of phases. -6- WO

2009/052225P CTH 4520080860 x-ray Hifsdneanitehe tnderstaeththal-breasise many solvents and
anti-solvents contain imgurities, the |level of impurities in solv%r%? '?agd anti-solvents for the practice of

this inventiorPig3PekRyt %%%T%W@HSW&W%&%%?%‘S& PSRt interfere with the

5intended use _of the solvenmmmnmsmmmrmm THE‘I_INefmmC)ahid,"_as used_ h_erein, means a
compoynd having i gashane aqidic RTalan. Fxamelas ehaslds fer s raciipeal inie lavention

include, but arc not limited to, hydrochloric acid, hydrobromic acid, trifluoroacetic acid, trichloroacctic
acid, sulfuriiugesd’ tophosptrotisraeid Sfynplettikeystallinp fema mvwisade maks ifse@dPein, means a

compound canahle:of aecentingasRivion:Bipmpieseihases fantberastieaofbisdgvention include,

but are not limited to, sodium carbonate, sodium bicarponate, potassium carbonate, potassium
bicarbonate! B &sit S5 3 FHaepRaE (ad Rz RSN PO The like), triethylamine,
diisopropylethyigipiioe BudatrrdiKa BT-86€ ausmep BT b8 6:dliMeEthapaible Crystalline Form 1 to exist in
a mixtyge comprising ABT-869 and solvent, wherein the ABT-869 has completely dissolved, is known

as 20nucleation. _ o o
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.
15
The terms “crystalline” and “microcrystalline,” as used herein, mean having a
regularly repeating arrangement of molecules which is maintained over a long range or

external face planes.
20 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.

25 The term “solvent,” as used herein, means a liquid in which a compound 1s soluble or
partially soluble enongh at a given concentration to dissolve or partially dissolve the

compound.

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

e



For the practice of this invention, nucleation may be made to occur by means such as solvent removal,
temperature change, solvent-miscible anti-solvent addition, solvent-immiscible anti-solvent addition,
chafing or scr&faﬁ%{’aﬂfﬁ'@%terior of the container, 25 preferably a glass ggﬁfﬁ?rzl%ﬂr’fﬂi'ﬁg%f%ich nucleation
is meant to occur with an implement such as a glass rod or a glass bead or beads, or a combination of
the foregoing. For the practice of this invention, nucleation may be followed by crystal growth,
accompanied by crysiadgrensh paideliowen:aps accampaninddnyanystaleraswihdung 30which, and

as a result of which, g% ercentage of ABT:869 .1/4 Ethanolate.Crystalline F 1 increases. -7- WO
2000/052298PC TR RIOO0RD e R s o b SRt A o RS R A et
ABT-869EthashiierGhystathh e et avrapy Sovarn BHis S1vdhty se achinteifere FédIthent anti-solvent.

This is typiGaliyaeceawlighestRyimeansisueh 48 mewkifugation, filtration with or without vacuum,
filtration with positive pressure, distillation, evaporation or a combination thereof. 5 Therapeutically

acceptable amounts of ABT-869 1/4 Ethanolate Crystalline Form 1 depend on recipient of treatment,
disorder being tre&bedeandasel/etitystdrersin.copapos o esrtamning i, lewaon? dadinistedtion, route of

administratipfarsjieaion ok keatmeatiis getenayeiisorate)alig sarageant iahether or not another drug
is co-admln#tst r%ﬁ'{ The a ount,to of ABA’-%%lM Eghan%?tt?c rystalline Folio 1 used d;o make a

. 0O 1C.acl OPr C acl 0acetie ac O0T0aCetic acid, Si
formulation T'bé administered acl’l?/utoapa ient'in & single’dose or in divide dloses IS from about 0.03

to about 200Rghkg bty aeihtikSingle dose formulations contain these amounts or a combination of
submultiples thereof ABT-869 1/4 Ethanolate Crystalline Form 1 may be administered with or

without an excipieﬂ, t&{gnc c?/vy,ith an xeci iepI}é E%(%i gengsugracéuda%ltgl&%gen% Limljt%j to, for example,
encapsulating ma erals and additives stch as aaﬁ‘sorpﬁ’éjn acceﬁ%rators, Antioxidan s,%inders, buffers,
carriers, codtingrieferitsascolorithg ergeitsotihiemendmintendsti Ry agawidinersdsifioduaxtenders, fillers,

flavoring agemtsglidantsmhiinesianisdubiicanissperfl messRie sesMatives, L0piopeliants, releasing
agents, sterilizin% agents, sweeteners, solubilizers, wetting agents, .
{5 phosphate (i.e. NayHPO4, KoHPO, and the like), triethytamine, ditsopropylethylamine and

the fike.

Causing ABT-869 -4 Ethanolate Crystalline Form 1 to exist in & mixture comprising
ABT-869 and solvent, wherein the ABT-869 has completely dissolved, is known as

200 nucleation.

For the practice of this invention, nucleation may be made to occur by means such as
solvent removal, temperature change, solvent-miscible anti-soivent addition,
solvent-immiscible anti-solvent addition, chafing or scratching the interior of the container,

25  preferably a glass container, in which nucleation is meant to occur with an implement such as

a glass rod or a-glass bead or beads, or a combination of the foregoing.

For the practice of this invention, nucleation may be followed by crystal growth,
accompanied by crystal growth, or followed and accompanied by crystal growth during
30 which, and as a result of which, the percentage of ABT-869 -4 Ethanolate Crystalline Form

1 increases.



mixtures thereof and the Like. Excipients for preparation of formulations comprising or made with
ABT-869.1/4 Ethanolate Crystalline Form 1 to be administered orally in solid dosage form 25include,
for example, a‘@gﬁﬂgﬁ'ﬁ%?@%\cid, aluminum hydroxide, benzyl alcohol, ber%)fﬁ/%zﬁ%aer,ai,S-buterne
glycol, carbomers, castor oil, cellulose, cellulose acetate, cocoa butter, corn starch, corn olil,
cottonseed oil, crdds-fpovitierieuighsosridibycithacol sthyhiteHBES08thyHtarekte, ethyl oteate, fatty

acid esters (gelafii e PhHUBRIG: ANEEIRLATBHNIAULQIL Vg YRIORYIe Y G lulose,

isopropanol, isotonic saline, lactose, magnesium 30hydroxide, magnesium stearate, malt, mannitol,
monoglyceftielly] R?éogi‘ﬂ,’lﬁé%m B POt A RO e RO Bt 6 H AR BRHM8Ne, propylene
glycol, Ringéristzalstitmod: W/ @ 2009 SR RAbR ElilclSRA08/0 880G0saffibwesfoil, sesame oil, sodium
carboxymethyl cellulose, sodium phosphate salts, sodium lauryl sulfate, sodium sorbitol, soybean olil,
stearic acids, stearyl fumarate, sucrose, surfactants, talc, tragacanth, tetrahydrofurfuryl alcohol,
triglycerides, watéihersineuiied ihtoesorhhannnike! 8 Bkstient S fmpleparatiaiins Formdlations

comprising pr.madg withiaBJr 8684 Bibpalairicsvrialing sk iebradminisigisd ophthalmically
or orally in liquid dosage forms include, for example, 1,3-butylepe lyc?(ijt{ catstor ail, corn all,
cottonseed St 451 S AR tf“éf"gtbi’%‘b%%o F&@ngﬂ?’dggﬁ%%’n i8R, isopropanot, olive
100il, polyethidene iglyaels! geapylerediedissesarmneoibcndterismiddrasiteead dhantdnat like.

Jn@ﬁ%%%ﬁi&ﬂﬁlg%}i}{iﬂﬂgcﬂ!é made, Wi aRb:a6 9t d-Rhanolate Crystaliine

Excipigpts for Qienaiatiop,
Form 1 to be g%mgi??rste?edﬁ)osmotlc y include, for example, chlorofluorohydrocarbons, ethanol, water,

mixtures théedpftandatitatlike. 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.

15 ABT-869 -4 Ethanolate Crystalline Form 1 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,
buffers, carriers, coating agents, coloring agents, diluents, disintegrating agents, emulsifiers,
extenders, fillers, flavoring agents, glidants, humectants, lubricants, perfumes, preservatives,

20 propellants, releasing agents, sterilizing agents, sweeteners, solubilizers, wetting agents,

mixtures thereof and the like.

Excipients for preparation of formulations comprising or made with

ABT-869-% Ethanolate Crystalline Form 1 to be administered orally in solid dosage form

25 include, for example, agar, alginic acid, aluminum hydroxide, benzy! alcohol, benzyl
benzoate, 1,3-butylene glvcol, carbomers, castor oil, cellulose, cellulose acetate, cocoa butter,
corn starch, corn oil, cottonseed oil, cross-povidone, diglycerides, cthanol, ethyl cellulose,
ethyl laureate, ethyl! oleate, fatty acid esters, gelatin, germ oil, glucose, glycerol, groundnut
otl, hydroxypropylmethyt cellulose, isopropanol, isotonic saline, lactose, magnesium

3¢ hydroxide, magnesiurﬁ stearate, malt, mannitol, monoglycerides, olive oil, peanut oil,

potassium phosphate salts, potato starch, povidone, propylene glycol, Ringer's solution,

8-



15 Excipients for preparation of formulations comprising or made with AST-869.1/4 Ethanolate
Crystalline Form 1 to be administered parenterally include, for example, 1,3-butanediol, castor oil, corn
oil, cottonseea‘i&ﬁo%%%yge, germ oil, groundnut oil, liposomes, oleic ac?oc,‘%ﬂ%zé}ﬂgms%({eﬁgnut oil, Ringer's
solution, safflower oil, sesame oil, 20soybean oil, U.S.P. or isotonic sodium chloride solution, water,
mixtures ther8lsMERatHERIE, Exesiar s rbp praparatei s forAtHERRINS EsiR prsing Bitthade with
AST-869.14dmthanaiateodiystatiie Feidnisibaqdotiscted yeaialer daginally include, but are not
limited to, cocpa butter, polyethylene ol -wax,,mixtures thereof and the like. 25 ln a specific
example of ST, e R T e e A A e
(copovidonanfyiselike8), glidant (colloidal silicon dioxide) and ABT-869V4 Ethanolate Crystalline Form
1 were per-blended in a tumble blender. The resulting per-blend was sieved to destroy agglomerates.

The sieved pre-blend was blended 30 into.a final.blending.step (with propylene glycol Type 1 and
itamin & TPGS) AN T R B A L T HSGETE et was molten. and the
surfactants ABB/AP1 Z1Ghar@atQy2008/052 20bR P 1S 200 8/6B0080: budillmosiwallylifumarate and

colloidal S"'E&{Hddd%g@ Mﬂ%&ﬂﬁé%ﬁj é%ﬁlﬁﬁ? f%—%%%n@é@col, castor oil, corn oil, cottonseed
oil, ethanol, fatty acid esters of sorbitan, germ oil, groundnut oil, glycerol, isopropanol, olive

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

Excipients for preparation of formulations comprising or made with
ABT-869-'4 Fthanolate Crystaliine Form 1 to be administered osmotically include, for
example, chlorofluorohydrocarbons, ethanol, water, mixtures thereof and the like.

15

Excipients for preparation of formulations comprising or made with
ABT-869-Y4 Ethanolate Crystalline Form 1 to be administered parenterally include, for
example, 1,3-butanediol, castor oi, corn oil, cottonseed oil, dextrose, germ oil, groundnut oil,
liposomes, oleic acid, olive oil, peanut oil, Ringer's solution, safflower oil, sesame oil,

20 soybean oil, U.S.P, or isotonic sodium chloride solution, water, mixtures thereof and the like.

Excipients for preparation of formulations comprising or made with
ABT-869-% Ethanolate 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.
25
In a specific example of a formulation made with ABT-869-% Ethanolate Crystalline
Form 1, carrier polymer (copovidone Type K 28), glidant (colloidal silicon dioxide) and
ABT-869-% Ethanolate Crystalline Form 1 were per-blended in a tumble blender. The
resulting per-blend was sieved to destroy agglomerates, The sieved pre-blend was blended
30 into a final blending step (with propylene giycol Type 1 and Vitamin E TPGS) and fed into

an extruder. During exirusion, the powder blend was molten, and the surfactants (mannitol,

9.



liquid dosing system. The mixture was further conveyed along a twin-screw extruder to disperse the
ABT-869 homo?)eneousl%in the polymer surface matrix. The extruder barrel and extruder speed were

controlled. NeAPHEERHEOF the extruder, vacuum was applied for 5degag{sjirﬁlé%{f0 heMelt. After cooling

and solidification by calendering, extrudate granules were obtained. ~ ABT-869-1/4 Ethanolate
Crystalline Féiumsigaisbastapphenicidthiisasdia ideh weE areed g1oghesuiendss tikylating agents,
angiogenesiguhibitersy astibvdiasixkRantinrtahe ites. patunitgtics;iantigrobfefatives, aurora kinase

inhibitors, Bcr-Abl kin iphikitors, biologic.response modifiers, cyclin-dependent kinase inhibitors,
cell cycle in 1?@%?5&1%%%6%%%%%}?%%& g?gqé\u emia vira Sn}é"dggﬁﬁ%&ép&& ?}Ear% 2) receptor
inhibitors, cFeveeTarsest Yertsiears isd d et ekepfotbibe PIomRO O arRmsI S 2PREES R deacetylase (HDAC)
inhibitogs, heimenal shekapias Ammuaiogicalslinieriatng.leastibiptias.aiberddnase inhibitors,
including other P'I'IK_S‘,3 C[‘nammalian target of rapamycin inhibitors, mitogen-activated extracellular
signal-regupéffree Rlanlgsé inhibitors, non-steroidal anti-inflammatory drugs (NSA1Ds), platinum
chemotherapeutics, polo-like kinase inhibitors, proteasome inhibitors, purine analogs, pyrimidine

analogs, receptor{ysine kinase inhibilisniaiingids/deliqids plantalkalgids«eacisgmerase inhibitors
and the like. 20  Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustiTECHIEE I ﬁ?&l&iﬂ?@ﬂ?‘é’é‘%@ﬁ%ﬁaﬁ‘é%l%?ﬁ*ﬁ%fﬁ%@b(@@l\?@t}?%ﬂ%rambucil, CloretazineTM
(VNP 40101 sayaiiphosphanide, «ddpmiifazites eatramicstiscin fdteons) Stimey g kifostamide, ifosfamide,

KW-2170, '%’i{%gﬁ&@%ﬁ&%’?&%ﬁ&@@ﬂ&@ﬁ%JQ&!%@{%H&&?M&Q@ﬁﬁ%@drﬂ&ﬁ'@%@" nimustine, nitrogen

mustard N-oxide, ranimustine; temozolomide; thiotepa, treosulfan, trofosfamidé and the like.

AngiogenediiiiBiBTE el End RIS SaEMe 4 EEA BB e RIpB I e 95 PiRbitors,
epidermal grawthviaetonrecapso in{aER hinhihbid $yransulid ront infactors h8@neceptor (LGER-2)
inhiotors, gl metaienteseinases< MG anRIo MaxatiRpisiagse-o (MMP-9)
inhibitors, p at_e?_ t_-cfer ved g ow’g]h actor receptor (PDGFR) -10-~ _

. 15 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 inhi.bitors,
proteasome inhibitors, purine analogs, pyrimidine analogs, receptor tyrosine kinase
inhibitors, retinoids/deltoids plant alkaloids, topoisomerase inhibitors and the like.

29
Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustine, brostallicin, busulfan, carboguone, carmustine (BCNU), chiorambucil,
Cloretazine™ (VNP 40101M), cyclophosphamide, decarbazine, estramustine, fotemustine,
ghufosfamide, ifosfamide, KW-2170, lomustine (CCNU), mafosfamide, melphalan,

25  mitobronitol, mitolactol, nimustine, nitrogen mustard N-oxide, ranimustine, temozolomide,

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
30 receptor (IGFR-2) inhibitors, matrix metalloproteinase-2 (MMP-2) inhibitors, matrix
metalloproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR)

-10-



WO 2009/052225PCT/(JS2008/080060 inhibitors, thrombospondin analogs vascular endothelial
growth factor receptor tyrosine kinase (VEGFR) inhibitors and the like. Aurora kinase inhibitors include
AZD-1152; MW@%&%%&-GSO and the like. 5 Bcr-Abl kinase inhibitors incride DASATINIB()
(BMS-354825), GLEEVEC(r) (ima nib) and the like. _CDK inhibitors include AZD-5438, BMI-1040,
BMS-032, B¥IStissythevbospauin gaags prsasr aabtehigeron ihesSIgacepipigsesyg1, PHA-690509,
seliciclib (C¥£2s202E BFroseatinge kndl:30K 09 and the like. COX-2 inhibitors include ABT-963,
ARCOXIA(r) (etoricoxib), BEXTRA(r) (valdecoxib), BMS347070, CELEBRErm (celecoxib), COX-189
(lurniracoxib), CT-3, 15 DERAMAXX(r) (deracoxib), JTE-522, 4-methyl-2-(3,4-dimethylpheny1)-1-(4-
sulfamoylphenyl- BHrgrprestest KRB silsfie 6By NS-5388Y-58racEXith SR b hsdike SC-58125, SD-8381,
SVT-2G16, 8-2474, T-614, VIWOC(r) (rofecoxib) and the like. EGFR inhibitors include ABX-EGF,

anti-EGFR immunolipgsomes, EGF-vaccine, 20 - RI (r imab), HR3, IgA
antibodies, |REs§ﬂf(rf}‘tb?élnﬁ?ﬁbﬂ3‘%‘ﬁ“d¥@§€(§ﬁ§m 55@0%\57%%1 4%3@’ fusion protein, -
TYKER13(d)lapsiinit) dadiithe like. ErbB2 receptor inhibitors include CP-724-714, CI-1033

(canertinib), HERCEPTIN(r) 25 (trastuzumab), TYKERB (lapatinib), OMNITARG (2C4, petuzumab),
TAK-165, GW-572016 (ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HERZ vaccine),

APC-8024 (HER-SREdRImosEtRSRa His Bl EnidaY S B BB Piyes VAR YER?2 trifunctional
bispeefic antibogitserriB-AR-200MaABA BHOZ 1 therlike- 630k tahiei déaetyleda.inhibitors include

depsipeptide, ;AQ82S,; M58 RARRI Nice.

COX-2 inhibitors include ABT-963, ARCOXIA® (etoricoxib), BEXTRA®
(valdecoxib), BMS347070, CELEBREX™ (celecoxib), COX-189 (lumiracoxib), CT-3,
i5  DERAMAXX® (deracoxib), JTE-522, 4-methyl-2-(3,4-dimethylphenyl}-1-(4-
sulfamoylphenyl-1H-pyrrole), MK-663 {(etoricoxib), NS-398, parccoxib, RS-57067,
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,
20 EMD-7200, ERBITUX® (cetuximab), HR3, IgA antibodies, IRESSA® (gefitinib),
TARCEVA® (erlotinib or OS1-774), TP-38, EGFR fusion protein, TYKERB® (lapatinib) and
the like.

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

25 (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4, petuzumab), TAK-165,
GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166, dHER2 (HERZ vaccine),
APC-8024 (HER-2 vaccine), anti-HER/2neu bispecific antibody, B7 her2IgG3, AS HER2
trifunctional bispecfic antibodies, mAB AR-209, mAB 2B-1 and the like.

30 Histone deacetylase inhibitors include depsipeptide, LAQ-824, MS-275, trapoxin,
suberoylanilide hydroxamic acid (SAHA), TSA, valproic acid and the like.
-11-



suberoylanilide hydroxamic acid (SARA), TSA, valproic acid and the like. -11- HSP-90 inhibitors
include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024, 17-DMAG, geldanamycin, IPI-504,
KOS-953, MYEOBRABIYT NCS-683664, PU24FCI, PU3, radicicol, SNﬁﬁﬁ’ﬁﬁzg’i"}&’?@ 0 VER49009
and the like. 5 MEK inhibitors include ARRY-142886, ARRY-438162 PD-325901, PD-98059 and
the like. MTOR inhibitors include AP-23573, CCI-779, evero mus, RAD-001, rapamycin,

temsirolimus and Hgplienhibithioprstrkoidal aotninflammetondrugs, iosinde MMIGERILQ (salsalate),
DOLOBID(r) (diflunisal) MOTRINﬂg’bUBIOfen%’ ORUDIS (ketopgofen), REL@FENén@Pumctonc),
FELDENE(?Y (BYSX e Btmreren ek AP VA Y ROSYN (Haproxét): 15 VOLTAREN(r)
(diclofenac), BN EKNdansath acie) VERMNAR Und xi{stikadac), TOLECTIN(r) (tolmetin), LODINE(r)
(etodolgc), TORADOL(r) (ketorolac), DAYPRO(r) (oxaprozin) and the like. PDGFR inhibitors include
C-451, CP-673, CP-868596 and the like.  Platinum chemotherapeutics include cisplatin, ELOXATIN-
(oxaliplatin) eptap%@i%,%B’é‘ﬁ%ﬂﬁﬁh‘@d‘éﬁ%ﬁﬁ,@%@ﬁ%ﬁﬁ%ﬂﬁ&%&ﬁ%@ﬁaf@%%éﬂﬂ and the like.
Polo-like kimiasekinhibitors include BI-2536 and the like. Thrombospondin analogs include ABT-510,
ABT-567, ABT-898, TSP-1 and the like. VEGFR inhibitors include AVASTIN(r) (bevacizumab),

ABT-869, AEE-788, ANGIOZYMETm, axitinib §AG-13736), AZD-2171, CP-547,632, IM-862, Macugen
mTOR inhibitors include AP-23573, CCI-779, everolimus, RAD-001, rapamycin,

10 temsirolimus and the like.

Non-steroidal anti-inflammatory drugs inciude Jzﬁxl\/HGgESICQ_§ {(salsalate), DOLOBID®
(diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAFEN® (nabumctong),
FELDENE® (piroxicam) ibuprofen cream, ALEVE® and NAPROSYN® (naproxen),
15 VOLTAREN® (diclofenac), INDOCIN® {indomethacin)}, CLINORIL® (sulindac),
TOLECTIN® (tolmetin), LODINE® (etodolac), TORADOL® (ketorolac), DAYPRO®

(oxaprozin) and the ke,

PDGFR inhibitors include C-451, CP-673, CP-868596 and the like.
20

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

lobaplatin, nedaplatin, PARAPLATIN® {carboplatin}, satraplatin and the like,

Polo-like kinase inhibitors imclude BI-2536 and the like.
25
Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like.

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

-2~



30 (pegaptamib), NEXAVAR(r) (sorafenib, BAY43-9006), pazopanib (GW-786034), (PTK-787, -12-
WO 2009/052225PCT/US20118/080060 ZK-222584), SLIENT (sunitimb, SU-11248), VEGF trap,
vatalanib, ZAGH ﬁﬁWﬁ"rWandetanib, ZD-6474) and the like. Antimetaboﬁjl SR %EIMTA(r)
(pcmctrexed disodium, LY231%14, MTA), 55-azacitidine, XELODA(r) (capecitabine), carmofur,
LEUSTAT(AKelagridns); Cidtardbingindyt ka3 8 byiafabirm. oufolsfabe Z&yidEM& drabinoside,
decitabine, (@%ﬁé%%?‘i@ﬁé iflurigling, eflomithine, EICAR, enocitabine, ethnylcytidine, fludarabine,
hydroxyurea, 5- fluorouracil (5-FU) alone or in combination with leucovorin, GEMZAR(r) (gemcitabine),
hydroxyurea, ALKERAN(r)(melphalan), mercaptopurine, 6-mercaptopurine riboside, 0 methotrexate,

mycophenolic acigdanglassbing inolatexasiocfostater pelitrexaiupe ntostasing, nattitcgxed, Ribavirin,
triapine, trimetrexate, S-1, tiazofurin, tegafur, TS-1, vidarabine, YFT and the like. Antibiotics include
intercaliting-&FGSiSHes FBicitF RRERBIRR c T B SRS SR EInC QB LR cin,
BLENOXANRa(aRmyeinhi SasTosti CidGAE L Yk(6)ios, NB¢RGET (dexsaiiicin), elsamitrucin,
epirbucin, glarbuicM, ZAVEDQOS (idarubic’'n mitomyci nemarubicin, neocarzinostatin, peplomycin,
pirarubicin%%)%e%%%ﬁiﬁyéln{f% ﬁg)rﬁngl’a%%r, §t?%%%b%t%%lﬁ?%b§? %ﬁ(@/ﬁ%ﬁ%@ﬁﬁ?ﬁ inostatin gﬁd the like.
20Topoisorfieraseanhibifbiseinciudenactakiitin, OuhrivimovampfathEEMR ataoneifidacamsacrinc,

becatecarin, helotecan = Cﬁ}/l TOSAR(r) (irinotecan hydrochloride), camptothecin,
CARD|ox&ﬁ%&’}y&ﬁee%zr{%gﬂoﬁxunEe’?,é i‘ﬁ‘S c?é’é)aﬁr?eé" é@ i 'E’lfﬁcﬁ\ég"r?k’r “&@ﬁ%&‘ﬁ’MORUBluN(r)
(epirubitin)petbpositte, Bxatpvamn]id Ochlydetxycam pithecit, it ad thardteceivstaitoxantrone,
orathccin, RiFRAURIGINR RIXARH QRS FEbIEEaRxSRDYZ0XaNFuSNI@Bfur, TS-1, vidarabine, UFT

and the like.

Antibiotics include intercalating antibiotics aclarubicin, actinomycin D, amrubicin,
15 annamycin, adriamycin, BLENOXANE® {bleomycin), daunorubicin, CAELYX® or
MYOCET® {(doxorubicin), elsamitrucin, epirbucin, glarbuicin, ZAVEDOS® (idarubicin),
mitomycin C, nemorubicin, neocarzinostatin, peplomycin, pirarubicin, rebeccamycin,

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

20 Topoisomerase inhibitors include aclarubicin, 9-aminocamptothecin, amonafide,
amsacrine, becatecarin, belotecan, BN-80915, CAMPTOSAR® (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,

25 tafluposide, topotecan and the like.

Antibodies include AVASTIN® (bevacizumab), CD40-specific antibodics, chTNT-
1/B, denosumnab, ERBITUX® {(cetuximab), HUMAX-CD4® (zanolimumab), IGF1R-specific
antibodies, lintuzumab, PANOREX® (edrecolomab), RENCAREX® (WX G250),

30 RITUXAN® (rituximab), ticilimumab, trastuzimab and the like.
13-



25tafluposidc, topotecan and the like. Antibodies include AVASTIN(r) (bevacizu ab), CD40-specific
antibodies, chTNT- 1/B, denosumab, ERB1TUX(r) (cetuximab), HUMAX-CD4 r‘k%anolimumab).
IGFIR-specificW o %{’H%(B%}a%és, lintuzumab, PANOREX(r) (edrecolomab), RENE %?G(WX 0250), 30
RITUXAN (ntuximab), ticilimumab, trastuzimab and the like. -13- WO
2009/052225PCT/US2008/080060 Hormonal therapies include ARIM1DEX(r) (anastrozole),

AROMASIN() (exgsmgsianelrpizoxiane LA3PPEX 2 hicaldamiderAETROTLDE(r) (cetrorelix)
degarelix, deslorelin, DESOPAN (rrilostane), dexamethasone, DROGENIL , (flutamide), 5 EVISTA(r)

(raloxifene){searersle) FARESTONEPREF n{fkab 2misy ODRAH MRIVEsHARYEEMARA | (letrozole),
formestane, gleAcORliGoIds, %%@}%%@&g)o%ﬁéﬁ'ﬁé%&c@@%ﬁi%@ﬁﬁ@) Wﬁf?&gﬁ?”e’ leuprolide

acetate, MEGACe (megesterol), MIFEPREX(r) (mifepristone), NILANDRONTM (nilutamide),
NOLVAD EW%defexif@iwhtéﬂrﬂﬁl@ﬁw‘fmalﬁar@ﬁﬁéeﬂp}eﬁhﬁé}ﬁﬁﬁﬁOPECIA(r) (finasteride),

rilostane, 1%§UPR r) (Bu erelzhélzé T§EL§TAR€L‘? Qut iniz'ngﬂlﬁgr_ releasing hormone
(LHRH)), V. %&%a?E}tES re I‘éll)ﬁ%]mgﬁ& )I' Wﬁ&?c( | 85%3§goéésmodrastane), %rOLADEX(r) (fosrelin,
goserelin) &ENhe ke (Deltoidsfant), retiroidg:incladectidocatcital YEBAIBY, GB683))lexacalcitrol 15
(KH1060), fenretinides PANRETIN(r) (alireti o'rgT ATRAGI}EA]\BIQ(%J' B(}?(@; tinoin),
TARGRETINH® %o@ﬂ’gﬁrif@ﬁ-glgﬁdﬁi%tﬁ kg iutamigEs, QI)&QE‘%I mgfﬁ%lg’f Ut are not limited to,
vincristine, viRigsHNENWRASSIN@aMROYglkinesand PROTKREIRD (finasteride), rilostane,

10 SUPREFACT® (buserelin}, TRELSTAR® (iutein_izing hormone releasing hormone (LHRH)),

VANTAS (histrelin implant), VETORYL®, (trilostane or modrastanc), ZOLADEX"

{fosrelin, goserelin) and the like.

Delfoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol
15 (KF1060), fenretinide, PANRETIN® (aliretinoin), ATRAGEN®(liposomal tretinoin),
TARGRETIN®(bexarotene), LGD-1550 and the like.

Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine,
vinorelbine and the like.
26
Proteasome inhibitors include VELCADE® {bortezomib), MG132, NPI-6052, PR-171
and the like.

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

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

-14-



Proteasome inhibitors include VELCADr bortezomib), MG132, NP1-0052, PR-171 and the like.

Examples of immuﬁnglggziggls include interferons and other immune-enh%%%i/ng &gg}n&g. 25Interferons
include interfe%%za(fpﬂa, iterferon alpha-2a, interferon alpha-2b, interferon be a, Intereron gamma-la,
ACTIMMUNE(r) (interferon gamma-Ib), or interferon gamma-n1, combinations thereof and the like.

Other agentistagTatEnA lArnROKIE, WAV E BERGMON VRSO RFRIBEXXAR(1)
(tositumomagk:ifeamibaibii Hatemiurumab MECTOAAR Cytotgaadyimaboeyiemiotigen 4), decarbazine,

denileukin, eprat ab, GRANOCYT -14- 2009/052225PCT/US2008/080060 (lenograstim),
lentinan, Ie%@@éﬁ%hﬁ%@ﬁﬁ&r&?ﬁ%%kﬁ%%ﬁ%é}/( 016 %‘@W(E)@f %%Eué?ﬁ&ar%itumomab,
molgramostimmVQTARETVElger uaymahnzagamitia), NEYROCEN(figfastis)m@ncoVAC-CL,
OvaRex (oregovomah), pemtumomab (Y-muHMEG1), PROVENGE , saygaramostim, sizofilan,
teceleukin, FIYRE S0 (olirii & RRLEIZANY, S 4otsoiie: 70 TREY EURTR (3Rtesloukin)

' ZADAXINg fthyiatfeSinh EENARA ARt zotai)idRorb e 499 nlbeitumamab tiuxetan) and the

like. Biological response modifiers are agents that modify defense mechanisms of living organisms
or biological responses, such as survival, growth, or differentiation of tissue cells IDto direct them to
have anti-tumor aBfilityi aih ceipchye extdatinatentimanthsi nofitidn d pisilkanicPEi351 26M6(CpG-8954),

ubenimex acﬂ%am&wﬁibioio 1¥-ﬂ%Lfé{i{lﬁeéﬂ%@%_L%Sl#@aﬁ*iz%éa&ﬁbé?@ifﬁf&:&%rﬁﬂﬂ@ﬁ%gﬁ C), cytosine
arabinoside, doxifluridine, FLUDARA (fludarabine), 5-FU (5-fluorouracil), floxuridine, GEMZAR(r) 15

(gemciAbine e RETB X AR O RA PR G e SR NS SR SIERIAY) and the like.

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®
15 {gemcitabine), TOMUDEX" (ratitrexed), TROXATYL™ (triacetyluridine troxacitabine) and
the like. |

Purine analogs include LANVIS® {thioguanine) and PURI-NETHOL®
{(mercaptopurine).
20
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
limited to, external beam radiotherapy, teletherapy, brachytherapy and sealed and unsealed

25 source radiotherapy.
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Purine analogs include LANVIS (thioguamne) and PUR1-NETHOLg (mcrcaptopurine). 20
Antimitotic agents include batabulin, epothilone D (KOS-862), N-(24(4-
hydroxyphenyﬁgrﬂ}lw&%ﬁﬁidin-3-y1)-4-methoxybenzenesuIfonamide, ixa 8%%?5%‘5’?’&%"247550),
paclitaxel, TAXOTERE(g (docetaxel), PNU100940 (109881), patupilone, XRP-9881, vinflunine,
ZK-EPO and the Hkiit@omHpotBl 67 thd hraskin thverilion Brendserinte seiabiredieitisebras a

radiosensitizer, that epbances:tos.efficacyol xadigherapy.obxerpiesnl radigthetapeinglude, but are

not limited to, external beam @diothergpy® teletherapy, hrachytherapy and sealed and unsealed

25source radidiElapP VEEINY S E00105 20 8B EANS2 0bsrottnsa  MPLAGER ohealy, ABT-869-1/4

Ethanlate Gn A}@&imﬁ?g A0 CQ%@?%WJ@&%%ﬁ%ﬁiﬁihﬁ?%{&m&eﬁﬁﬁUCh as
ABRAXANETM (ABI-007), ABT-100 (famesyl transfcrase inhibitor), ADVEXIN(r). ALTOCOR(r) or

MEVAGORr tlivalstainiacimes RGN () (pelyi-goly-dermandresiathétitcRNAY APTOSYNTmM

(exisulind), A ARRRIrORiE ECidinAsHalinlasRaadinage: @ﬁﬁm@@s@s factor),
(1-methy1-3,17-dione-androsta-1,4-diene), AVAGE(r) (tazargtene), AVE-8062, BEC2 (mitumomab),

cachectin ofeBNERBKIH @M of HeASiEraetbr ey S e clieydairadiiviEdticer vaccine),
CELEUK() {eelmaleusim GRRENER\RIsiaming dinydroenlende), ERVARIROPM (human
papillomavirus vac_cwlgi CHORP(r) (C CYTOXAN(r) (cy‘cl%phosphamlde); H: ADRIAIVIYCIN(r_)
(hydroxydo&%dhre)y, 10y0lovheepistimdo)CN GORANKY CBY prexthisorejoahyPaiT m, combrestatin A4P,
RSP AN O e i S O
DIMERICINEs¥HING 7R ™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-dimethylxanthenone-
4-acetic acid (DMXAA), eniluracil, EVIZON™ (squalamine lactate), DIMERICINE® (T4N5
liposome lotion), discodermolide, DX-8951f (exatecan mesylate), enzastaurin, EPO%06,
GARDASIL® (quadrivalent human papillomavirus (Types 6, 11, 16, 18) recombinant
15 vaccine), GASTRIMMUNE ™ (gastrin-diptheria conjugate), GENASENSE ™ (oblimersen
sodiumj, GMK (ganglioside conjugate vaccine), GvAax® (prostate cancer vaccine),
halofuginone, histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE38§, IL-13-
PE38QQR (cintredekin besudotox), IL-13-pseudomonas exotoxin, interferon-u, interferon-y,
JUNOVAN™ or MEPACT™ (mifamurtide), lonafamib, 5,10-methylenetetrahydrofolate,
20 miltefosine (hexadecylphosphocholing), NEOVASTAT (AE-941), NEUTREXIN®
(trimetrexate glucuronate), NIPENT" (pentostatin), ONCONASE® {a ribonuclease enzyme),
ONCOPHAGE" (melanoma vaccine treatment), OncoVAX (IL-2 Vaccine), ORATHECIN™
(rubitecan), OSIDEM® {(antibody-based cell drug), OvaRex” MAb { murine monoclonal
antibody), paclitaxel, PANDIMEX™ (aglycone saponins from ginseng comprising
25 20(S)protopanaxadio! (aPPD} and 20(S)protopanaxatriol (aPPT)), panitumumab,
PANVAC®-VF (investigational cancer vaccing), pegaspargase, PEG Interferon A,
phenoxodiol, procarbazine, rebimastat, REMOVAR® {catumaxomab), REVLIMID®
(lenalidomide), RSR13 (efaproxirai), SOMATULINE® LA (lanreotide), SORIATANE®

(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100), TARGRETIN®
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liposome lotion), discodeiinolide, DX-8951f (exatecan mesylate), enzastaurin, EP0906, GARDASTL(r)

(quadrivalent human (Pag)ihl_,lomavirus (Types 6, 11, 16, 18) recombinant 15 v%%cine) GASTRIMMUNE

™ (gastrin-dfﬁf?ﬁ%or?%( (%nzj“ugate), GENASENSE TM (oblimersen sodiumﬁ?g %%&gg&ﬁ?oside conjugate

vaccine), GVAX (prostate cancef vaccine), halofuginone, histerelin, hydroxycarbamide, ibandronic
acid, IGN-10¢xatots@PES8pitxi3-(PESadR@IntredekihAT¥Ia&s30): IkmiBigeudomonas exotoxin,

interferon-a,.| B-y, JUNOVANTM or. MEP, T, (my %%)E : ami
5,10-methjreé:1&(}jé§£§%%y r%r?glzé)tlg?]i% rrfﬁ?g}lg@%lﬁce Eﬁ%éé“e‘%% osphoc oﬁﬁ%?LN%g{%ASTATNAE-QM),
NEUTREX iR{r)ittrifdetraratd giicutorare) b eNTiriipendbtank) @ MEBNASE(r) (a ribonuclease

enzyme), QNG QFHAGE( (P& RROMBVAGLIAS IIBRINRRLL QREANAX K s YR ERR: ORATHECININ
(rubitecan), OSIDEM(r) (antibody-basgd cell drug),@p.vaRex(r MAID_ ( murine monoclonal antibody),

paclitaxel, PARRINRERTH: HERsarindfibm JhsEmg e dhipPRmY 98 2bkeSBPB8tEE5n axadiol
(aPPD) andrg{SrietopanaxattinidaP PR panitinuma iR ANVAR t-Yhdinwstigational cancer

vaccine), pegaspargasc, PEG Interferon A, phenoxodiol, procarbazine, gebimastat, REMOVAB(r)
(catumaxoriEBET REAREIM TR (it Gty h R BT 3 TEpapYdxYal T BOMATUNE (1) LA (lanreotide),
SORIATANE(S)aeietin: StatrosPatnen(Siretoweas siaues peretndalabostat(f§1 00),
TARGRETIN(r) -16- WO 2009/052225PC;J/U52008/080060 (bexarotene), Taxoprexin
(DHA-paclitERBfs P I EPTA T FHIKZFEY, tetmifitee PERMBARLIPEEIHE 2610nTRIL)! s milifene,
thalidomidesn ik R&TOPE(r) (STn-KLH), thymitaq
(2-amino-3,4-dihydro-6-methyl-4-oxo-5-(4-pyridylthio)quinazoline dihydrochloride), TNFeradeTm
(adenovector: DNA carrier containing the gene for tumor 5 necrosis factor-a), TRACLEER(r) or
ZAVESCA (bosentanistretiprotad RetitBA) S6dtramidtrimelate Crystalline Form [ would inhibit

growth of cells derived from a pediatric cancer or neoplasm including embryonal
thabdomyosarcoma, pediatric acute lymphoblastic leukemia, pediatric acute myelogenous

15 leukemia, pediatric alveolar rhabdomyosarcoma, pediatric anaplastic ependymoma, pediatric
anaplastic large cell lymphoma, pediatric anaplastic medulioblastoma, pediatric atypical
teratoid/rhabdoid tumor of the central nervous system, pediatric biphenotypic acute leukemia,
pediatric Burkitts lymphoma, pediatric cancers of Ewing’s family of tumors such as primitive
neuroectodermal rumors, pediatric diffusc anaplastic Wilm’s tumor, pediatric favorable

20 histology Wilm’s tumor, pediatric glioblastoma, pediatric medulloblastoma, pediatric
neuroblastoma, pediatric neuroblastoma-derived myelocytomatosis, pediatric pre-B-cell
cancers (such as leukemia), pediatric psteosarcoma, pediatric rhabdotd kidney tumor,
pediatric rhabdomyosarcoma, and pediatric T-cell cancers such as lymphoma and skin cancer
and the like.

25

Preparation of ABT-869 and its utility as a PTK mhibitor 15 described in

commonly-owned United States Patent No. 7297709,

The following examples are presented to provide what is believed to be the most
30 uscful and readily understood description of procedures and conceptual aspects of this

invention,
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TRISENOX(r) (arsenic trioxide), VIRULIZIN(r), ukrain (derivative of alkaloids from the greater
celandine plaga%j wta&ﬁ%ntl alphavbeta3 antibody), XCYTRIN(r) (motexafln adollnlum) XINLAYTM
(atrasentan), (paclitaxel, poliglumex), YONDELISTM (trabeé:( S%) %ﬁ(}g@% ZINECARD
(dexrazoxane), zometa (zolendronic acid), zorubicin toand the like. It is also expected that
ABT-869.1/4 Ethanolate Crystalline Form | would inhibit growth of cells derived from a pediatric cancer
or neoplasm including embryonal rhabdomymm 1pediatric acute lymphoblastic leukemia,

pediatric acute myelogenqus 15leuke % c aIv olar.r osgrcoma, pediatric anaplastic
ependymoma, pediatric aﬁé?ﬂ%?ﬁgqgfggéggéﬁq ai?e i@n#} 1'Ims ic medulloblastoma,

pediatric atypical Eeﬁtmiﬂdr&faﬁbﬂﬁﬂéwmderM@emf@meem&QyﬁBml pediatticleiphenotypic acute
leukemia, pediats ML&L%WH@%9%@&9&%&&@%%%@%9&6&?@'lmm&%wh as primitive

neuroectodcrmal rumors, pediatric diffuse anaplastic Wilm's tumor, pediatric favorable 20histology

Wilm's tu mgpeﬁé%ﬁ’é‘fn'@ﬁ’l‘ié’tﬂ%&‘?%éedp@"ﬂ?&l‘il|E/‘ﬁt}é’8€ﬁll88%§$diﬂ5°’bé‘aﬂafﬁf8rﬁ%&6mﬁ§toma pediatric
neuroblastemarieiiedsysloeyitDwatakis], pedihtriopreBres koancers {slichedylleckamia), pediatric

psteosarcomyrgﬁ%ar f&%@ﬁ@% BdaeY:sHnar &%@%H%q?mmmd%@am pediatric 1-cell

cancers such as lymphoma and skin cancer and the like. Preparation of ABT-869 and its utility

as a PTK |HHWRBF1@@€§EHB%GI%PPE’6W6W 6\%@%%@&%&%@%&@ 2597969. The

following examples@represaniad A@zmr@wdﬁ whaloisbelioved to herthernesid0usefdl and readily

understood description of procedures, concep&ua& aspects of this invention. -17- EXAMPLE 1
product was 1solated, washed wit water and dried under reduced pressure, whilé

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

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

20 standard. The sample was placed in a thin layer (with no prior grinding) onto a zero
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 of ABT-869-%: Ethanolate Crystalline

25  Form .

EXAMPLE 2
Preparation of ABT-869 Monohydrate Crystaliine Form 1
Following the neutralization with dibasic sodium phosphate, decolorizing carbon
30 treatment and the removal of ethyl acetate as described in EXAMPLE 1, the mixture of
ABT-869 in ethanol was gradually mixed with water at 25°C, with vigorous agitation.

ABT-869-H-0O Crystalline Form 1 was isolated, washed with water, and dried under reduced
-18-



Preparation of ABT-869- 1/4 Ethanolate Crystalline Form 1 A mixture of ABT-869 hydrochloride in
ethyl acetate and ethanol, in which the 5 ABT-869 hydrochloride was comgleteg{ soluble, was mixed

with dibasic s&’d?l}m%{}fi%hate. The organic layer was separated, treatdd Wi ¢ g’c“%‘fgﬁr(i}zing carbon,

and filtered. A small quantity of L-ascorbic acid was added, and the solution was concentrated. The

ethyl acetatsanise rehHe Vel ing susifpl chid mrattridtihenea dy Kddibracethuidmay be added

and the solgtiea-haateda dispelv@rmpsotidithabfamas! fhacsotution wag eontedlito 25C and 10diluted
with water, causing ABT-869.1/4 Ethanolate Crystalline FO1111 1 to crystallize. The product was
isolated, waShEd with water, and dried under reduced pressure, while monitoring residual ethyl acetate
and ethanol (by gas chromatography (GC)) and water (by Karl Fischer (KF)). A yield of 92% is typical.

15Powder X-ray giffrastianwasrparfioras jsingnan ibS2 Gt X aey difffaaameiereguipped with a 2
kKW normal focus X-ray tupe and a Peltier.cooled germapium solid-state detectO(. Sc;ntag Inc.,
Sunnyvale,céﬁgpﬁweﬁﬁaataﬁ/f%) %%i%’?sme s |§§%ﬁ%\ﬁg ggﬁwg%ds(%n%%%;%% CLSF?’:E:- X-ray source

was a coppéatdtianSpn(GUnkaantysaley78.3) Bpatitotca rsRyEitRg PV Nheotigiment of the

goniometerwassheskedidalydsingR Carupshyan Bdstandarkdhe samplg)was-pkaced in a thin layer

(with no pri inding) onta.a zero background plate and continu scanned at a rate of 2 20 per
minute ovel AT A aad B e e a0,

Ethandfate Sry&taliRes 38 eripsmienad PLETIReEpdFatior oraBIISBeEMatohydeate Crystalline Form 1

Following thg-peutralizatiomyithibasis sedivug phespbate, acelarizirg carpang@treatment and the
removal of Sg;h O%etate as described in EXAMPLE 1, the mixture of ABT-869 in ethanol was gradually

mixed with Water ‘at 25C, with vigorous agitation. ABT-869-1120 Crystalline Form 1 was isolated,
washed with water, and dried under reduced

It is meant to be understood that relative intensities of peak heights in a PXRD pattern
15 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.

It is also meant to be understood that peak positions may vary when measured with
20 different radiation sources. For example, Cu-Ka,, Mo-Ka, Co-Ka and _Fe-Ka 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-Ke: radiation, which has a
wavelength of 1.5478 A,

25 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
aliowable 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 is assigned a

30 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 aﬁgular

position. For example, if a peak from one pattern is determined to have a position of 11.0°,
-19-



-18- WO 2009/052225PCT/US2008/080060 pressure while monitoring residual ethyl acetate and
ethanol (by GC) and water (by KF). The dried material may be delumped/milled tg control particle size.
A yield of 76% ig %?/‘B’i’gﬁgz‘gPowder X-ray diffraction was perfoimed usinngﬁ%ﬂg%%%ﬁ}x-ray
diffractometer equipped with a 2 kW normal focus X-ray tube and a Peltier cooled germanium
solid-state SeteTORTSEIMERCRSE DSHHARS A0R] T HEQ D HRSE i SESsU8tr &R BMISNT software
(version 1.34) e 1@y squree was a copper filament (Cu-Ka at 1.54178 A) operated at 45 kV and
40 mA. The alignment of the goniometer was checked daily using a Corundum 10standard. The
sample was placed in a thin layer (with no prior grinding) onto a zero background plate and
continuously scaredrdinalyafer et pbe phinsncabuerddiande bf P-40.27014t4% taht to' e understood

that relgtive jntepsifies lpeak-heighis ihaPXRQMAMEM, thmay varnand wilk hegsependent on
variables such as the temperature, size of cr’?/stal size or morphology, sample preparation, or sample
t

height in thé*dhathei {feli-dPaHeX-Faird; Biotebidhiln 4t Mestntto be dndefstobl that peak
positions maywary, whemmeaseredanity 20 different radiatiarosoureess. Faor @xample, Cu-Kai, Mo-Ka,
Co-Ka and Fe-Ka 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 wavelengthTdf 164 7&dut 25 halimr mtcmbostiprecedily g seriespigeak:gdsitions means that all

of the peakg,of i, 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 to one skilled in the art are

intended to be within the scope and nature of the invention as defined in the claims.
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the group which it precedes are reported in terms of angular positions (two theta) with an allowable
variability of 0.10 as specified by the U.S. Pharmacopeia, pages 1843-1884 (1.995). The variability of
0.10 is intended to be used when comparing two powder X-ray diffraction patterns. In practice, if a
diffraction patteFrcpealdfrom one pattern is assigned a 30 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 considerer] o have e sameanchley pasiEnFar BramDle. sk emone pattem i

determined to have a position of 11.00 2009/052225PC 08/080060 for comparison
purposes the Zftewwiastd @&F@Eﬂﬁtgpﬂi‘o\/\)@iﬁ]@ PheEk e AR éOB(% idkriitieitange of 10.9.-11.1.
Accordingly, ferexample, sherpiyaserahouitdibdifidn 11071 1242 jdehbackbidby.7 5and 18.4')" as used

herein, means about about? 7. about 1 bout 8 Al‘llf’ %3@@010@69 about 17.7" and
1 6 A
bout 16,4+ wepoulelans Banaly SROULE B DRI £ FEMAT B 0.1 197 01

and 18.40.1. and 19. %@#Q&E}aﬁi&}@m@t‘@d}n@%‘iém@%ﬂf@%@f@ t%ogllveqt’t? ?én’fberature 2C. For
10 example, abownd5@ speans 25C 2C or 23C-27C. The foregoing is meant to be illustrative of the
invention and not intended to limit it to the disclosed embodiments. Variations and changes obvious to

one skilled in the arlNalrg @%@&% fo.be within Shgeg%)}?@ &n@ugr%tgr% &ﬁ}ﬁa‘%eny S:n; 1OR, 85 deflned in the

claims. -20-
Ethanolate Crystalline Form 1 which, when measured at about 25 C with radiation at

1.54178 A, is characterized by a powder diffraction ?attern having respective 26 values of
about 4.5°,7.7°,11.7°, 12.2°, 14.6°, 16.9°, 17.7° and 18.4°.

3. A formulation made with an excipient and N-[4-(3-Amino-1H-indazol-4-
yl)phenyl]-N'-(2-fluoro-5-methyiphenyljurea V" Ethanolate Crystalline Form 1 which,
when measured at about -100°C in the triclinic crystal system and P space group with
radiation at 0.7107 A, is characterized by respective lattice parameter values a, b and ¢ of
8.971 A£0.006 A, 11.646 A+ 0.008 A and 19.26 A +0.01 A and respective o, § and y
values of about 87.67° £ 0.1°, 90.21° £ 0.1°, and 76.82° £ 0.1° or, when measured at
about 25°C with radiation at 1.54178 A, characterized by a powder diffraction pattern
having respective 26 values of about 4.5°, 7.7°, 11.7°, 12.2°, 14.6°, 16.9°, 17.7° and
18.4°.

4, Use of N-[4-(3-Amino-1H-indazol-4-yl)phenyl]-N'-(2-fluoro-5-
methylphenyljurea V' Ethanolate Crystalline Form 1 which, when measured at about -
100°C in the triclinic crystal system and Pl space group with radiation at 0.7107 A, is
characterized by respective lattice parameter values 2, b and ¢ of 8.971 A £ 0.006, 11.646
A £0.008 A and 19.26 A + 0.01 A and respective a, P and v values of about 8§7.67° &
0.1°,90.21° + 0.1°, and 76.82° + 0.1° or, when measured at about 25'C with radiation at
1.54178 A,
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WE CLAIM: 1. N44-(3-Amino-1H-indazol-4-yl)phenyli-N-(2-fluoro-5-methylphenyOurea VI M
Ethanolate Crystalline Form | which, when measured at about -100FC in the triclinic crystal system
and PI space group with radiation at 0.7107 A, is characterized by respective lattice parameter values
a, b and c of 8&?&@1&&@%0&&6@&fA&&D@aﬁeﬁﬂﬁﬁﬁgZ@sﬁk@im asldesespesctivesa, f3 and y values

of about 87.67 £:.10-99210 1%&]01@ ]@'Nfz 5 ol 3 b pmufaturs ofa mericarment i

N-[4-(3-Amino-1H-inddzol-4-yl)pHeny fiuorG-5-me enyl) urew anolate Crystalline
Form 1 whichonvrigunewsstraeratbab ot @@@Wﬁ@ﬁéﬁ%ﬁ%@%&fgﬂqﬁglﬁ,Q@éﬁaractenzed by a powder
diffraction pattern having respective 20 values of about 4.5, 7.7, 11.7, 12.2, 14.6, 16.9, 17.7 and 18.4.
3. A formulatign madepyithsamexeiign- pﬁ@i}iﬂﬂn&mmﬂa@zamﬂwﬁﬂw (2-fluoro-5-

yI)phenyI]-NLg- ro- -5-met lph{‘_‘e flureaV114 Ethanolate Crystalline Foini 1 which, when measured
at about -100 Eigl} I rc&h% %@% g?n& ]t : es%acg groJx1 With radiation at 0.7107 A, is

?(: INIc crysta
characterized by respectlve lattice parameter values a, band cof 8971 A 0.006 A, 11.646 A 0.008 A
and 19.26 A @@Iiﬁiw%%@éﬂwrﬁér@aﬁ‘}d%r%mé}bf%&]Hsvl)ehefo.@:}\b@?ﬂw@@ﬁ-and 76.82 0.1
or, when meaﬂéﬁ%ﬂ@é@b}ﬁ%&%@%&ﬁ%&ﬂd&ﬁﬁ@ﬁm@kﬁﬁﬂ&vﬁeralﬂanaetqnjz;edubmalppwder diffraction
pattern having respe fab ut4.5, 7.7 17 12, 691 vy nd184 4. Use of
N44-(3- Am|néi]“f{ela—f7‘5|JlnéiF %P%{/Iﬁﬂz 9(31 ?fthcl)l egy ef%flpﬂ%ﬁ[e Hitea Wmf%trhanolate Crystalline
Form 1 whichs®isah sméasured at about 100C in the triclinic crystal system and Pl space group with
radiation at 0.7107 A, is characterized by respective lattice parameter values a, b and c of 8.971 A

0.006, 11.646:4usORGA@REAE-201A1aB04- ﬁ)gﬁ@fgwqgtW@mi%aﬂﬁmaM@ga&@f/[about 87.67 0.1,
90 21 O 1 a anoqate d‘é’r?aﬂfl]{} hl“e easgigsetdnafgg Q‘l??x e, QC W]glgé{%llatlon ?LE) %%178 A

characterized by a pow action pat ern having respec ve Ues of about ﬁols 7.7,11.70,
12.2, 14.6, 164 WA ahad L Airrene mednifacayd el duheanenCnispalieiou: fetor more than

ong adfillzor};sllfm@@aa%mga ferteating Eaﬁ@géméLuﬁ\yma@E@J%&magmgﬂxléAg&&ﬁmlrio -1H
-indazol-4-yl)p uorg-5- enyQurea*Vim Et ano ate Crystalline comprising:
oroviing » GG R EE e fe%f%f'? SR Rt
methylpheny@@féa@éhéa eohfeht bbﬁﬁ@ﬂsh@@thém@ﬁ Wﬁér iF thal A and respective o, B

N44-(3- amlnoag(g-l)iqgg,%ggﬂay&p@ergyﬂ AN« 2dlppro-pimgthylphenyhurea is completely dissolved in the
solvent; and causing N44-(3-amino-1H-indazol-4- yOphenyIEN -(2-fluoro-5-methylphenyOurea-%
Ethanolate Crystalline Form 1t Xis e mixture, whic, (3-am no 1H-indazol4-yl)phenyl;
-N"-(2-fluoro-5-methyl fﬁ%‘]‘%y?)guf)ea 5%%5?\8% RS lf[ér%{114 <Nhen |sgﬁated and measured at
about -100C imdhetriclifib eyt GyBtem-amb Ry ishend g0 withradietiShvattizd Bam, is
characterized by respective lattice parameter values a, b and c of 8.971 A 0.006 A, 11.646 A 0.008 A
and 19.26 A 0.01 A and respective a, (3 and y values of about 87.67 0.1, 90.21 0.1 and 76.82 0.1.
6. The process of claim 5 further comprising isolating the N44-(3-amino-11-1-
indazol-4-yl)phenyll-N-(2-fluoro-5-methylphenypurea V1/4 Ethanolate Crystalline Form 1
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