CRYSTALLI NE FORMS OF KI NASE | NHI Bl TORS CROSS- REFERENCE TO RELATED

APPLI CATI ONS This application clainms priority to United States
Provi si omnstb 24pipisc4sat i on Serial No. 561/353,058 fil ed JureTA$201203482 whi ch
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present invention relates to crystalline forns of N-(4-{4-am no-741-(2-
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overexpressed. The reversi bl e pho roteins is one of the
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reaction. s catal d by .pr in i nas t, hat er the g-phosphate
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of tyrosin droxyl groups. Cytosolic tyrosine kinases reside
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el | “surface receptors. ABACEEROGIRAETRERLFRIIGE" & Urar responses o
envi ronment al Miiogie & Sprageds byaehikh b adreplate boast ardapi@@tedfgenome is segregated
by the microtuble spindle apparatus into two daughter cells. Aurora-kinases, key mitotic
regulators required for genome stability, have been found to be overexpressed in human
15  tumors. There is therefore an existing need in the therapeutic arts for compounds which
inhibit Aurora-kinases, compositions comprising the inhibitors and methods of treating
diseases during which Aurora-kinases are unregulated or overexpressed.
The reversible phosphorylation of proteins is one of the primary biochemical
mechanisms mediating eukaryotic cell signaling. This reaction is catalyzed by protein
20  kinases that transfer the g-phosphate group of ATP to hydroxyl groups on target proteins.
518 such enzymes exist in the human genome of which ~90 selectively catalyze the
phosphorylation of tyrosine hydroxyl groups. Cytosolic tyrosine kinases reside
intracellularly whereas receptor tyrosine kinases (RTKs) possess both extracellular and
intracellular domains and function as membrane spanning cell surface receptors. As such,
25  RTKSs mediate the cellular responses to environmental signals and facilitate a broad range of
cellular processes including proliferation, migration and survival.
RTK signaling pathways are normally highly regulated, yet their over-activation has
been shown to promote the growth, survival and metastasis of cancer cells. Dysregulated
RTK signaling occurs through gene over-expression or mutation and has been correlated with
30  the progression of various human cancers.
The VEGEF receptor (VEGFR) family consists of three RTKs, KDR (kinase insert
domain-containing receptor; VEGFR2), FLT1 (Fms-like tyrosine kinase; VEGFR1), and
FLT4 (VEGFR3). These receptors mediate the biological function of the vascular endothelial



cellular processes including proliferation, mgration and survival.
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20  major regulator of macrophage development. Macrophages are frequent components of
tumor stroma and have been shown to modify the extracellular matrix in a manner beneficial
to tumor growth and metastasis.

KIT is expressed by hematopoietic progenitor cells, mast cells, germ cells and by
pacemaker cells in the gut (interstitial cells of Cajal). It contributes to tumor progression by

25  two general mechanisms namely autocrine stimulation by its ligand, stem cell factor (SCF),
and through mutations that result in ligand-independent kinase activity.

FLTS3 is normally expressed on hematopoietic stem cells where its interaction with FLT3
ligand (FL) stimulates stem cell survival, proliferation and differentiation. In addition to
being over-expressed in various leukemia cells, FLT3 is frequently mutated in hematological

30  malignancies with approximately one-third of patients with acute myeloid leukemia (AML)
harboring activating mutations.

The identification of effective small compounds which specifically inhibit signal
transduction and cellular proliferation by modulating the activity of tyrosine kinases to

regulate and modulate abnormal or inappropriate cell proliferation, differentiation, or
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another is organized according to a three-dimensional lattice structure. Polymorphs are
different crystalline forms of the same compound resulting from a different arrangement of

20  the molecules in the solid state. Polymorphs differ from each other in their physical
properties but not their chemical composition.

Polymorphism is of particular interest in the development of suitable pharmaceutical
dosage forms. Certain polymorphic forms may exhibit superior stability and storability,
resulting in enhanced shelf-life of the pharmaceutical product. In addition, certain

25  polymorphic forms are more readily manufactured in high purity in large quantities.
Critically, polymorphs of an active pharmaceutical ingredient can have different aqueous
solubility and dissolution rates, which may have therapeutic consequences due to the
potential differences in bioavailability between polymorphs of the same compound.

The present invention provides crystalline forms of N-(4-{4-amino-7-[1-(2-

30  hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea
having beneficial properties in one or more of the following characteristics: the ability to be
formulated in a pharmaceutical dosage form, adequate shelf-life in a pharmaceutical dosage

form, and/or ability to be effectively administered in a pharmaceutical dosage form.
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nyl) - N - C@mkﬁﬁﬁﬁ%ﬂﬁ { free base in solid crystalline form 5In a
further enbodlﬂrzeﬂlhhertelﬂe)ommnthecimvenﬁ@mbrdﬁaesa @yya palympedhyor-@hi4of N- (4- {4-

am no- 741- droxyet h - r | -4-yl]thienol3 3-yl | phenyl
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)-N - % Iuoro henyl)urea Tree base characterized herein and desi gnat ed
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conpri si
hydroxyepﬁy%?gﬁnh&é?i@%ﬁgﬂ&%%ig%mqmnn }EMCY%???%Fn éth?BmgﬁVf) N - (3-fluor

ophenyl ) wyezolibyl enﬁéé’,e:]mxdm $-yBphany D) a¥id3-dneroplirengibvrea fecdrasabeotl cal |y
acceptab lc@mﬁﬁﬁﬁgfﬁr@@i{iﬁlg a mixture comprising N-(4-{4-amino-7-[ 1-(2-hydroxyethyl)-1H-
pyrazol-4-yl]thieno[3,2-c]pyridin-3-y1} phenyl)-N'-(3-fluorophenyl)urea, water, and

20  tetrahydrofuran, wherein the N-(4- {4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-
yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea is completed dissolved in the
co-solvent, and causing the N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-
yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea free base Form I to exist in the
mixture.

25 There is further provided process for preparing N-(4- {4-amino-7-[1-(2-hydroxyethyl)-
1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea free base Form I1
comprising dehydrating Form I monohydrate.

In a further embodiment, the invention provides a method for treating cancer in a
mammal comprising administering to a subject having the disease therapeutically effective

30  amount of N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-
yl}phenyl)-N'-(3-fluorophenyl)urea in a solid crystalline form, wherein the crystalline form is
Form I or II free base, or (b) a pharmaceutical composition comprising N-(4-{4-amino-7-[1-
(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[ 3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea

in a solid crystalline form, wherein the crystalline form is Form I or I free base, one or more



There is further provided process for preparing N-(4-
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di sease. 10There is sti BRIEHJDE&@RIP;TrI@NlQFeBHEDMWBﬂG&?or treating cancer in

a manpal conpri s
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part | cut v imsyet s Gpverdee BEEUT heaTabaire v rkny ST L IRG PR R ) Do
evi dest frromuset he detail ed description that foll ows.
DETAILED DESCRIPTION
The invention encompasses crystalline forms of N-(4- {4-amino-7-[1-(2-
hydroxyethyl)-1H-pyrazol-4-yl]jthieno[ 3,2-¢c]pyridin-3-y1} phenyl)-N'-(3-fluorophenyl)urca
free base. N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-
30  yl}phenyl)-N'-(3-fluorophenyl)urea free base is prepared, illustratively, as described in
Example 1 of above-cited U.S. Patent Application No. 12/632183, the entire disclosure of

which is incorporated by reference herein.



BRI EF DESCRI PTI ON OF THE DRAW NGS 20Fig. 1 is a PXRD scan of crystal
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for ever uﬁl&pg%pgre% r aracterized at least by a powder X-ray diffraction peak at any

{4-am nO'oﬁé&rlﬁgreh)YdfeQéﬂWﬁgﬁB&Snfbhk PY2@BAI7; A3, 16.h5 a8k 31920 b py4, iadd n- 3-
yl | phenyl) - Juorophenyl yurea. In one enbodi nent the i nvention

enconpas£e<$0a 2&2%?33( 20 e defped 85 Fumyl4-  { 4- ani no- 7-
10[ 1- ( 2- hydr omsﬂlaydsbec%hﬁa/fn@@&ion/énadrﬂpta@ew&&%alan@iow romt(a B-aHihphenyl) - N -

(3- quorophe | Yurea free base, characterized at | east by a powder X-ray

di f f rlact il bf2-pedirxyathy Briyl-ezob yllﬂﬁv@ow ¢lreridin3natithegy 1 ptsi3ti ons: 7. 20, 8. 37,
11. 38, 1%31%ﬁhén§l )ira Fdith ﬁﬂee t%@e Qfara@B e @188t 180 powiex 4y d@ﬂcﬁbﬁl &gfined as

Form |. Anot aspect of the i'nvention encorrpasses a crystal I'ine form of
N- (4- {4-ageAchef the following positions: 7.20, 8.37, 11.38, 16.75, 16.95, 19.60, 22 04, and 22.86°

15[ 1-(2- I%’djg §%y&4 hyl) - 1Hpyrazol - 4-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl | phenyl)-N -
(3 Another aspect of the invention encompasses a crystalline form of N-(4-{4-amino-7-
20 [1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-
fluorophenyl)urea Form I free base, characterized at least by a powder X-ray diffraction peak
at each of the following positions: 4.36, 7.20, 8.37, 11.38, 14.40, 14.86, 15.02, 16.75, 16.95,
19.60, 21.66, 22.04, 22.31, and 22.86° 20, + 0.2° 20.
In another embodiment, the invention encompasses free base Form I in the form of
25  the monohydrate.

In another embodiment, the invention encompasses the compound N-(4- {4-amino-7-
[1-(2-hydroxyethyl)- 1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-
fluorophenyljurea in a solid crystalline form, wherein the crystalline form is Form IT free
base, characterized at least by a powder X-ray diffraction peak at any one or more of the

30  following positions: 7.30, 8.81, 11.32, 15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61,
25.07° 20, £ 0.2° 20.

Another aspect of the invention encompasses a crystalline form of N-(4- {4-amino-7-

[1-(2-hydroxyethyl)- 1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-

fluorophenyl)urea Form I free base, characterized at least by a powder X-ray diffraction peak



fl uorophenyl )urea Form | free base, characterized at |east by a powder
X-ray diffraction peak at each of the follow ng positions: 7.20, 8.37,

11. 38, 16W0201116648%, 19.60, 22.04, and 22.86 20, 0.2 20CTAsothessaspect of
t he invention enconpasses a crystalline formof N (4- {4-am no-7-

20[ 1- ( 2- hydr oxyet hyl ) - 1H pyrazol -4-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl | phenyl)-N -
(3- fluorophenyl)urea Form | free base, characterized at | east by a powder

X-ray di fat éa’a\%f@@ f@%@knggﬁosﬁaﬁéﬁ 0o, gfg@ 192! PN G6POSIotdconss> 4236, 7. 20,
8.37, 11. 6.75, 16.95 19.60, 21.66, 79. 04, 22.31,

and 22. 8@326 2439:%4Qb2507°29:t02 2% n anot her embodiment, the invention
enconpasses f %ﬂgthgaa%%ﬁF Of i} invérﬁloh Qﬁcofnfffaﬁkéjat crggaﬁlﬂ@fom %@ﬂy(q r{qta(?mno -7- I'n

anot her enbodi ment e i nvention enconpasses onpound
{ 4- ami no{¥+2- hydroxyethyl) 1H-pyrazol-4-yl]thieno[3,2-c]pyridin- 3 yl}phenyl) -N'-(3-

[1- (2 hy ugfr%gﬁ% Sfp{u)ea %Bﬁrpyfr@ezﬁ% %hXJaltEHeﬂQPfeg %ng\%&érgé ﬁy% Jaétf?)gz) ) N -

- quorop ea in sol | ereinthe cr l'ine
formis Roeagh bf the f@k@wtnm,sltlohraréb‘ﬂt enDze, &Rl dakt 19§3.d5 @&vﬂdéﬂ }6?93y

diffracti r o |l owi ng positions: 7.30,

8. 81, 11.@9,6@202&,'7@%?8’%1 ;%‘E?@i-%zﬁ,d?%fﬁ&g 23.37. 24.29, 24.61, 25.07
20, 0.2 20. h1mmﬂwrﬁmthﬂﬂnampmﬂmnmﬂpﬁhewimm&n@sﬁnpﬁmm@mpms$e$
crystalline f

Y O Ay ey L o s TR T F Tihisnep - Sowi iy e A Bheny 1) - N - (3
- {1 uor opherphdnyhe@a ot dwlill cfyk@Rinb &S 8, wﬁéramand@ystazlmd: fatm isefag bafdyFoampowder
X-ray diffraction peak t eagp of .the fO|LQMﬁ§gNQ§SItI0nS 7,30, 8.81,

11.32, 15.hegrocsy o P“% OVIgIHg § MiXtyig CHEIPTIHAE 44390 5E 25 07 20,
0.2 20. hydroxyethyﬂlmjp?ﬂ'azcﬂslpﬁﬁﬁleﬁkf 3,bRepyridieNy T} Pien NOONPASSEShedyGirySt al | i ne

f f N (4-
[(i)r En 2Ohyd*fa§ﬁ9@fi W)ydiqurayr“éﬁﬂm the P-4 Hramive-3; [ Epyerstw DI pyagebdy 1) - N - (3
- Sfl uorffmhﬁra% 3)215]%1&9!3@1 phEﬁﬁﬁNb?%oréﬂﬂé{ﬁﬁFe“aﬁé ZRh1atly URKsHedaY tR ggwﬂer

X-ray diffraction peak at | owm ng positions: 4.51
8. 39, 158 ge-solyqnt3y) caqm%@ {4apgo-71H -@dydmpgyety)-11d-pygzolobylithieng(3, 270 23. 37,

24. 29, 24; p§41dm235y1?ghe%91) -N' @3 au(?rgphelﬁl{rlzﬁ&oérﬁ%lhmﬂ'lq@@}lst it A€ nlihyRNt i on

provides a’process fof prepari

am no- 741- ( 2- hhelprosspeeanflither popyrisgasplatiag -t Hramog-3;[ 2T hpdreixwgibwD3Hy | | pheny 1

)-N-(3- pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea in a solid crystalline

form, wherein the crystalline form is Form I free base.

20  In another embodiment, the invention provides a process for preparing N-(4-{4-amino-7-[1-
(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[ 3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea
in a solid crystalline form, wherein the crystalline form is free base Form II, comprising
dehydrating Form .

The invention further comprises a pharmaceutical composition comprising N-(4-{4-

25  amino-7-[1-(2-hydroxyethyl)- 1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-ylI} phenyl)-N'-(3-
fluorophenyl)urea free base Form I and one or more pharmaceutically acceptable excipients.

The invention further comprises a pharmaceutical composition comprising N-(4-{4-
amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-
fluorophenyl)urea free base Form II and one or more pharmaceutically acceptable excipients.

30  The crystalline form of N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-
c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea free base, for example Form I or I, can be
useful as API for the preparation of pharmaceutical compositions suitable for any route of

administration, including oral, to a subject in need thereof. Other routes of administration

include, without limitation, parenteral, sublingual, buccal, intranasal, pulmonary, topical,



10f | uor ophenyl )urea in a solid crystalline form wherein the crystalline
formis free base Form|. The process conprises a) providing a mxture
conpri si Myo(2n)1/1Ne464- {4-am no- 741- ( 2- PCT/US2011/039582

hydr oxyet hyl ) - 1H pyrazol - 4-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl | phenyl)-N - (3-fl uor
ophenyl )urea, water and tetrahydrofuran, wherein the N (4-

{4-am no-741- ( 2- hydr oxyet hyl ) - 1H pyr azol - 4-

ylTthi enql[al??sd%nﬁdl JAMtd il %cﬁia{ RAE YL WeinbB niftﬂa%tm&piﬁer@&hmw Badyiorampl etel y
di ssolved in the 15co-sol vent; b) causing

{ 4- ani no-2pd Mite2ArtpPlF et hyl ) - 1H pyr azol - 4- yI ]t hi eno[ 3, 2-
c] pyridin-3- VWH%F@P%%%SJSM( ﬁ&o%‘dé’&r@p{ﬁ%ﬁhé Gl P%z Sy StRink HNg- IF)%%‘I hto exist

in the m xture. process can further conpri se 1 so atln N- 4-

{ 4- ami no- Y?ﬂnel@@ahyhs’bédyét)ﬁmh)?n}ﬂl]-kiy@afimmphﬂwl)]utdﬂlllemws)nior@] é@rrﬂX@mPiEB yI | phen
1)-N i . th
y1)-Ns- (35§ h#f@ﬁ PRRGR ﬁbﬁ R ‘89.1 brgbe?%a?e‘i’il'agg@rs?(%ﬁgﬂﬁg}%eﬁ 4 g{%@ggl:é'ﬁ@[ge(b” e

crystallne rmis Forml ase. t he
i nventi orhymowdﬂdé)slf&pmawe‘lsﬁ Ithigno[ pR-epfraridimes -5 plbny )N~ MWOMmyl)urea

(2-hydr O)%?/ e%hs%lvglll nlo_{- 5, Jo%%sg,' be rpré/s?lltg h'suecﬂo[fortnula(f Wﬁ}/nr c'r?s!taﬂ i e f%rm F{Q ee%f ]tl)l N -(3-fl

uoropheny urea in a neform 1"he form
is free tp&salcE(of onysthls 1s(gm¢ralil3smm1gs1®dlmydrchhlfasrgml%mbm How&he cr}maﬁrnbN;(n further

[ t | t ol QLS| N- (4-  {4- ,
25am no- AT T SRy ECHOY PIF gy DR GrorS 2 BYPT S G- 3- y1 1 phen
y1) - NO- ( Stuofophi@iyDprlee ﬁyé ddse efthe peeendasentioarcn hondthdle@te idportadt & APl in a
phar maceut i caItJO%IIBacce BI e ex ﬁ i%l ents. The invention further conprises a

phar macedf {€al Fﬁ%‘g 8ing N (4- {4-

ani no- 741- ( 2- Eyéif\OPfét‘@ﬂlB)dEs)ire&beﬁMTaﬁéﬂiS'oﬂe yédtatlﬁhgmmm?anﬁilcpymj n-3-yl | phenyl
)-N -(3- fluorophe Jurea free base_ Form | or
phar rraceL]ilﬁ’iir@él’qﬂyyl)ag%ébﬁaéfﬂ14ey%@€?%f’ éﬁﬂ@rldmsby?m@nw%{%ﬂp?rﬁléher%la%%f N- (4-

{4- am no-fdbade2n M%Q@ﬁé@&ﬂy Ikdr e;ehlfllflé”é@@lm dlébei’étdntfbﬂnﬁfm{o% Fystalline N-(4-{4-

c]pyr|d|n 3-yl |l phenyl)-N - (3-fl uoropheny )urea free base, for exanple Form

or 11, apunp-Hél-(Zsleidgdxy ety dH-Fysrzot 4l ??Feé[@@r%@ Pyiind-yhRAPTRCE B} cal
Cormos' tiRBRpRYiD )k Srof B BN Bl BTN SLEAL FoPBropheflilieli g oral, to 2

subject in need thereof Qther routes of adm nistration 1 nclude, wi t hout
limtati dormutpsiornt eral , sublingual, buccal, intranasal, pul nonary, topical,

t ransder nmal , tpRdes, t e . i agtric,

i ntracranial, A?r?’tp?g‘s;ﬁw \}ll,lrg%%]ﬁghq é?r{gﬁg}ﬁo?ﬁ&aﬂgrhy}ﬂ%%y%@h) IHrbB/Fan{halgr eit is
desired tyd)tlpem[/i Uelphkidin-3 -yl ¥phamil RN (B4fluof hbmpduose et hyﬂe)sudi-fhsﬁyjrmi ot H4-

yl ]t hj,en ridin-3-vllph 1 qu Y, [ sol ution
Y of m 0 o Ca SRRV Bl ikl R R Dol bl SISRARCAY BSpleh

adm ni st rdagrcoof, pulrllt;ereqm(ed-b&lincamegldatﬁt}'lwﬂ@ﬂtles is more efficient and therefore costs

hydroxyeh g)h I—fé .I%S'Ehien E3ZC r.idi nyl): N - (3-fluor
opneny! ) treah QKRS B PR Bh g i RS
f or nul at is@bility) acd Hhsitctdré shaﬁ“ 1ffooMthe ARTERId, is hlsety@toanyanaer fbfr c@@fylﬂﬂhaﬂ&ni S
general |y un eS| d i f qrmul ati on. wever S N- (4-
{4- ami no-*7AP ‘ﬁ?@lnﬁl—ﬁ- PTG oV et 1@%@%‘6?%%2 g]c Wﬁﬁ?orPes yl | phe
nyl) -6 - (o8y oaﬂfckylom@migeiwbr)etgfrﬁghtfdrwdaa@ goff cabiREcoRir@I&ANG theRYRMIFkRN can
nonet hel ess bhe inportant as APl in_ a

crystalline material, which has a well-defined drying or desolvation temperature, than in the

case of the amorphous material, which has greater affinity for organic solvents and no well-

defined drying temperature. Downstream processing using crystalline API permits enhanced

process control. These advantages are illustrative a non-limiting.

30 N-(4- {4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-
yl}phenyl)-N'-(3-fluorophenyl)urea is present in a pharmaceutical composition of the
invention in an amount that can be therapeutically effective when the composition is

administered to a subject in need thereof according to an appropriate regimen. Typically, a

unit dose (the amount administered at a single time), which can be administered at an



process for preparing such a fornulation. Even where the desired
formulation is one containing N (4-{4-am no-741-(2-

hydr oxyetwol2pt1lile4syr azol - 4-yl ] t hi eno[ 3, 2- c] pyri di n- 3- y| Ippharsgdii/bds8% 3- f | uor
ophenyl )urea free base in anorphous form for exanple a solid dispersion
formul ation, crystalline N-(4- {LE- IS

am no- 741- (2- hydroxyet hyl ) - 1H pyrazol - 4-yl ] t hi eno[ 3, 2- c] pyri di n- 3-yl | pheny1
) - N - (3- ahhpiAPREhIWIE. gatﬁleee&ﬂpa@en&%eﬁyl ik Lon@lOJ%E'aBHJlt 1apopd in a
process for preparing such a foriulation. , a crystalline form
of N-(4- depengini 9 thespmpounshinl fpssyier- hiyhyre iuenwﬁzamdmmstratlon is once daily

y1 T thi engh 8, 2l dndianSaott bR Mivsfeslikly e ARR BRI WhieAL o6 zfaase such
as Form | has advant ages over the anorp ous form FoOr exanple
purificatt¢ @j:mubf Omnmg,tr@or@ thepidally hbae 8t werboit SHO Mgt Tor exequnile dublp, alpesit

regul at oy, aa'BF\quer LGt 208, a'BBﬁci}%Gfafbb&B% th80% 5 *L%B@M% eabS@%ﬂsﬁ iﬂﬁ)ﬁt where the
APl is crystalline as opposed to anorphous form yS|ca nd cheni cal

st abi | i t 00 argd therefore shelf-llfe of the APl solid, is also typically
g\e/;, e{ h];O;rrg:: %S E)Blent 1nclude ?\}Eta?%r?%rt Ii)lpngtlélg % It ex '%e,lencagsulaﬁ{n'g nk ter% Ia>r/1fl :,]gpr g\r/rg?e
stralghthdmmaﬁdudnﬂamnmﬁmmaemﬂqmn@nﬂmomhamsbmdmm&mﬁasemnkxshenmgystalI|ne
mat eri al has a we efin ing or d | vat i erature, than
" Che o8Bty Fp e selal S it R hro SRy Bl oy or

or ganioc snkyatageasglitdntsphhectits RBHcHhEsy pdifhinice, rm@elazw\ree proj@imgt, r eam
processing usin cryst&%llne APl permts e?hanced process .control . ‘These
advant agé casing ageny, step 1pg/geats,r§8xﬁet|epeﬁ 9 HBI 120§y Nge(t&lg agents, mixtures thereof

{ 4- am no-idd fhk1ike- hydr oxyet hyl ) - 1H pyrazol - 4-yl ] t hi eno[ 3, 2- ¢] pyri di n- 3-

yl I phenyl)-N - (3-fl ugrophenyl )urea is. present in a pharmaceutical

conposi ti on of*¢NEN iy ERPPEH Orr of aw%mhfommatng@aﬁw%w%e?fézbléla% Ndr 1y

effecti Ve;ﬂé(ﬁﬁ—‘ﬁb the zcwap&@bﬂlymm@r@z@mm ﬁﬁ&l{)?dz 4 Byﬁdlﬁzgtga dﬁﬁgn}ll)an(@Ed t her eof

according to an pproprlate regi rren. % t he amount
admi idst dluegphenyRuish Fg¢ ase F o) I ondhiodts aé@ﬁ“%@e @Fﬁﬂhlwb@l éeraga fogm appropri ate

f requencyy,cGreYfor e)Ea\Mp@ee agﬂ' allé{nlE Qcif M iflk/bfpoxfdé %98’*1' LicdiRd] tb%ni%}? out 1,000 g,

dependi ng on the co oun uestion. Wiére frequency of administration is
once dai I%ynZ(oqtedl j-butyiteine gld@cslec cohardsior ddgellalpse, edhlplosammstata, Foage butteri vel y,

the unit o] 04: | y about
50 tg ;bo§%E§E%§CBMH#or e§32%1g%géQﬁ%&%%Bﬁ%&gﬁ?ggigg?ux d%?m’ ¢ boﬁt 208
about 25@¢lhzl¢m©wh)8wreambdhyl BHO:, fattyeotl e, gekdtioLgert 50, gﬁlucoah@mcelﬁbo ng.
Exci @Oent oun éﬂel} layoxgﬁr ﬁ)&lﬁl%ﬁlgi li;l‘lslco)?ep s%@fopan% %(o%rzpsafeﬁe ?ep sul ati ng

material s & R erators, i’oxi dant s,

bi nders, nhngﬁésemshyctr@mde magnesmna:ttealmge algadatnmsnn1mbh1mnogigcemgesr1bh\;e di, | uent s,

d|3|ntegrat %% %%ents enul sif.iers Iav ng agents,
c

glidantsP PEAPO Pﬂ%*i“%oéphaﬁéﬁ‘ H%%to S%Fcéls%?V\}‘g’PF«Pé PYIPF & é?lr ants,
rel easi ngn@emcﬁunom ﬁfﬂdWeZ bm,ge@geraﬁ1$slhaxﬁmxe@e§cﬁhunscdrlbtmyhiemercsellumeet,ti ng

B b e TR AU .y SR GRSl EPT 11 0 o
{ 4- amisno~dbkad i, médﬁ@aemt Q) 1-flinarier @gfke, 4ur¥dclanii @ROL&adm@], pyr i di n-3-yl |
phenyl) - tetraﬁ?drofurfuryl alcohol, triglycerides, vitamin E and derivatives thereof, water, mixtures
thereof and the like.
Excipients for preparation of compositions comprising or made with N-(4-{4-amino-
7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-
30  fluorophenyl)urea free base Form I or II to be administered ophthalmically or orally in liquid
dosage forms include, for example, 1,3-butylene glycol, castor oil, corn oil, cottonseed oil,
ethanol, fatty acid esters of sorbitan, germ oil, groundnut oil, glycerol, isopropanol, olive oil,

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



15f | uor ophenyl )urea free base Form1| or Il to be adm nistered orally in
solid dosage forminclude, for exanple, agar, alginic acid, alum num

hydr oxi dewokenzigb46al cohol , benzyl benzoate, 1, 3-butyl enecCgluseall/03%582 boner s,
castor oil, cellulose, cellulose acetate, cocoa butter, copovidone, corn
starch, corn oil, cottonseed oil, cross-povidone, diglycerides, ethanol,
ethyl cellulose, ethyl |aureate, ethyl oleate, fatty acid esters, gelatin,

germoil, gl ugesgientd k&%%p%atlo@wowam cOinprisifly SHR26¥ @R 4T84 Bino-

cellulose i sopropanol, isotonic saline, |actose, nagne3|un1hydrOX|de

magnesi uﬂr[ét(éélb’@noéyet%} H-prartlidcd]thicnbhesl HVélémr-’déléPhe@}’D%(%l . povi done,
peanut O'fluoroBf?&@Eﬁﬂe&' RPRRS PQﬁ’ﬁ ?ﬁf‘{otb% ad AL Ml@ﬁly 1981\! edFHP%xan%lé’pyl ene

gl ycol, Ringer sol uti1on, ower oll, sesane oil, I con di oxid
sodi um c&hbm@m@h@rpoa@@nmﬂmg@l; wetod imixfuish dstsbensl thalikes, sodi um | aur yI

sulfate, sodi ?éQc} E@ﬁt?k‘&rgﬁepaﬁﬁgﬂ &E’Poﬁai)gﬁ@ﬁsfc Ss"i‘ﬁgte r&ﬁ%%&%@ég{%}minﬁi earic

aci ds, steary mar at SUCT 0SE€, rfactan alc, traga
t et rahydr7e[flaﬁﬂludtpkyeah}dbﬁbbyramlimlyhiemd gdes]pyvidinghy pliengnndN'-der i vat i ves
t her eof ere

uoroggléne/g'urea 1L egaslé Porm Por I?%qoe agmmmter%d parer%t?{a]]w 1{1§lu5)e ?’or exam&e

prepar ation rons npri si
{4-am noi; iﬁutirﬁdﬂoydamyﬂt mnh ))ﬂ hbhwealmﬂ dektrphd, gémecnbgﬁ)uﬁdml}pﬂ/rl di n-3-yl I phe

nyl)-N -(3- 30fl oro rea base dm ni stered
oo ot RO GBS w6 RAR S St b 2pdE B anml o

1, 3dli10t ylseytealgbly@ﬂt;)P @dsdt@tic Qidlum ﬂ@ér[ﬁe@blgltlorf; @&fate‘lﬁ I’iﬁ@ielﬁes@lhdreof eidédotke. f alt ty
acl esters o SOr ni erm r.oundnut .ol yce O opano
olive oil, %is‘é}?lﬁw %é’“‘@’?‘%‘bﬂ COBP%%W@H%%W%‘PY Ig@é&é@ B4 ‘ﬁ)&?

m xt ures ﬁﬂ]QQ%?ﬁro@M}ﬂ)hH{prﬂﬁ@ol 4- yl thlenﬁxglcﬂpyelatn% -y ophaaygpRL AL i on of

conmposi tions co rising N (4
{ 4- ami noFNPEPPSYhYigR 8&9'&8&?9@ IlWIbEPrbS?BWIIHStVFC] feRieRn O] weally giuddibHt 3- yI | phe

ny1)- N - GA-ndk hhﬁ%@@h@m D)we%ofy@@@eta@g@ccﬁ%ﬁa hi@ired thele®f HQ tRAMNI St er ed
osnotically include, for exanple | or of | uor ohydr ocar bons, ethanol, water,

m xt UPes t her éb¢ C(aﬂmsmﬁ@IS|qorééallyaémlwréﬁtrsanfa@frouptrr@%dlag a&wrwut@@%osu tions

conpri si RgQive %@edd% Bﬂhé\ldl(ué T{14t’eﬁﬁ1‘ dose”h rein means the amount of
7-[ 1- (2- hydroxyet’hyl) - 1H pyrazo |enof 2-c] pyridin-3- %‘hl phenyl) - N -

(3- f1 uoradpinesisred pnréay,frfr% @ag@hFﬁmnencmf almirtissratien. Achrierdmte i

par ent er %gﬂ 0l s oi
cottonseggﬁjé’(ct &%ﬁggg?%ég’ §§§§F%$ 1&6%ggq nu%jd&%e1S |pogoU&Lh%h{§ﬁ§ aC|d

ol ive oi I“dalbfehmet]’tmﬂlble undRirsigernos tosiolpit thatrthe adifiédduwrgeiniountsie semmsaniyl |

10soyhea Or 4 sot oni c Li S wat er. . mixtures
t her )eélgf anlgnntls’herg? OI}(CG dal?y. IJIOW r 1n a W cuPaTr GI%QOC? rélelg%é clPocs)ljl:]Illgg (g %quen%ls onee ons
conpri si nigilyfq.dmpdel the tizhlyMoée’land unlt dose are in this emb0d1ment the same thing.

R S N A R N A
rectally tl(i)ersubﬁgl (ﬁﬁluﬂhﬁglsp\@ﬁe@ ded bhaytweaghe of bt sﬂbjéﬂ)t e disease (OE Ole Pattiduddr,
polyel IV e GLYESl Bt SS e ol and e ! ke, 1RTIS composi 1 or
25  tolerance of the compound, whether the compound is administered in monotherapy or in
combination with one or more other drugs, e.g., other chemotherapeutics for treatment of
cancer, and other factors. Thus the daily dose can vary within wide margins, for example
from about 10 to about 1,000 mg. Greater or lesser daily doses can be appropriate in specific
situations. It will be understood that recitation herein of a “therapeutically effective” dose
30  herein does not necessarily require that the drug be therapeutically effective if only a single
such dose is administered; typically therapeutic efficacy depends on the composition being
administered repeatedly according to a regimen involving appropriate frequency and duration
of administration. It is strongly preferred that, while the daily dose selected is sufficient to

provide benefit in terms of treating the cancer, it should not be sufficient to provoke an
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effective daily dose of the drug. The term"daily dose" herein neans the
anount of drug adm ni stered per day, regardl ess of the frequency of

adm ni st re0i2on/156m1 exanpl e, if the subject receives a eartusdagaist2 150 ny
twice daily, the daily dose is 300 ng. Use of the term"daily dose" will be
understood not to inply that the specified dosage anount is necessarily
20adm ni stered once daily. However, in a particular enbodiment the dosing

frequencyqy@scaftieleridadth ¥n ﬁﬁhcgep}ablead}@ntsllaﬁbfé%grﬁe dRs@tBRAnHAicka§e are in
this enbodi ment the sane thi What constitutes a therapeutically

ef f ect i veffagiye dgwsen agswteﬁﬂw tlﬁarrhwl@lan af ordinapyskitlavithoneunguej ect (i ncl udi ng
speci es %Qﬁ’erm%nw? B8 oPfhe aosﬁﬁ@hé%&h)md &hﬁm G398, {oRing: mto taﬁ:g)uﬂart' cul ar

type of cancer) e treate tage and/or severity of di sease,
t he indi \faqmasuca@b}h@&etm@lt@sect@low aheehpficipthmay derpaample, sivea ¢paeert he conpound

S ad@‘ ”'pﬁﬁe%‘i Sl?ﬁb&lrép&%eh)éﬁg%ﬂ% a%laii@el)?ﬁ’)'{l{p&aﬂ tdbé%’&n)i"'ﬂ&?t o G100 ufRER Ot her

drug er chenot herapeutics Tor tr atnent of cancer, and ot her
factors dﬁhw&wnhé0ﬂ®W$yrd@$et@aﬂumaﬁ$£Mh¢hmnSMpdﬁanarg|ns for exanpl e from

about 10 to ahp| %ratwbgi QilfBle o781 08-afeBR2RF1 B3 JARAR 1 GAR DS 4.

appropriate in SPEC I ons. fecitation
her ei n ofyl] anertoreez a]pgndmdagil}ghegﬂ)‘ HC@I-ﬂ/lE)rOIﬂia&é)u%h&r@nﬂamj{)ﬂﬁ)uﬂmtorabtmﬂsSal’I |y

hode 1o HaRb el bl o D0 S PPl G o k6l ol B0 "Phe "

conpasi t ingyiddyeion gxaathts abiost ﬁd)uf H}Iﬁaﬁcﬁd};}o also2 @, Aighut DS()@.chﬁthOTEIbduﬂvol vi ng
trat 1

Pt opr b Y AR o, gl SRR bert ahe PR o

benefit i3not@usms, @ﬂmbmg@bg@@wia@m@amp@@S it should not be sufficient to
provoke an adverse side-effect to an unacceptable or intolerable degree. A

sui t abl e t her AFONPPHL SPrwrisiag ervyiellige SelLaunnpd - 4P-dxdrawy ey D PRI ci an of
ordinary 45}H]tﬁ1|3ndgﬁ Qhwyldmrgiynﬁp&mw {RAL&bpRAyIRASEEMasd Emdios &l (@sur e herein

and on art” cit her ei n into account” factors such as those
ment ilénedrapisd @SlnghiaA%hyéihé ilfB[ﬁntF?élWe Tugrble K 8 mapphierapyociasewbingingt i ent on

a course tﬁ)écraﬂyhﬁ)? @7pa¥n \M \;vﬁ'h chéletjh%bt‘ﬁglja euh%r%{hl 1Mn1919§ ?ad%gnt itrate the dose

upwar ds over "a perlod of days or weeks, to reduce Fisk of adverse
si de- ef f ect s. A compositi¢r] apstoriaing weiplling di- t4adshigodds é2-hpdronpethyl)-1H-pyrazol-

i i ol e e Y ey T Ry e e 5P e IS general 1
about 10pﬁmaab@unga§®BDcmgbdaymnmwﬁéinywnbaMkmtmhquﬁMBOMmorabmut 500 ny/ day
T50° Doodrshit AaRimb8e s sl By Gl SRR e B8 8bbe R out "as0 or
about 50@mn@ﬁmaymﬂ@dnkmhsmaﬂgﬂmatmmmnmuexagmnﬂmsmgesmnnﬁnmﬁhmoh.3 to 10
crystal | FRBONTE R st DS rRTRR B Bt R s el Bgpp nd BacP P <1 19
4-yl ]t hi entobitrd; lipators df Ddettylebaple pythva\ Bet-Abt kivaw agiisioyd, Bireaif r ee base
E g;ml In %H@Efﬁeﬂéﬂt}e glgq?ﬁngg%ﬁm n ]ibB%' dArllzl)z!g con?&ga%ers? Iolrolglgqtrésggnsgl;n%dlsf%l table for
25  cyclin-dependent kinase (CDK) inhibitors, cell cycle inhibitors, cyclooxygenase-2 (COX-2)
inhibitors, dual variable domain binding proteins (DVDs), human epidermal growth factor
receptor 2 (ErbB2 or HER/2neu) receptor inhibitors, growth factor inhibitors, heat shock
protein (HSP)-90 inhibitors, histone deacetylase (HDAC) inhibitors, hormonal therapies,
immunologicals, inhibitors of apoptosis proteins (IAPs), intercalating antibiotics, kinase
30  inhibitors, kinesin inhibitors, JAK2 inhibitors, mammalian target of rapamycin (mTOR)
inhibitors, microRNAs, mitogen-activated extracellular signal-regulated kinase (MEK)
inhibitors, multivalent binding proteins, non-steroidal anti-inflammatory drugs (NSAIDs),
poly-ADP (adenosine diphosphate)-ribose polymerase (PARP) inhibitors, platinum
chemotherapeutics, polo-like kinase (Plk) inhibitors, phosphoinositide-3 kinase (PI3K)
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t herapy, for exanple with other chenotherapeutics or with ionizing
radi ati on. A conposition conprising crystalline

N {4- am rwo 2115644 hydr oxyet hyl ) - 1H pyrazol - PCT/US2011/039582
4-yl]thieno[ 3, 2-c]pyridin-3-yllphenyl)-N -(3-fluorophenyl)urea free base
Form1l or Il (or prepared using as APl), can be adm nistered in conbination

therapy with one or nmore 20therapeutic agents that include, but are not

limted tighibighk pradakdite REBRGS, puﬁﬁga&ﬂ%@ kighidid AR de® rSocp@PEykRaAI es,
antinetabolites, antimtoti cs antiproliferatives, antivirals, aurora

ki nase | riias inBibiors getinoidsagdsdigtdogrlant pk@lméﬁ@llcﬂlbblt%abﬁw@ewa@ﬂs xL, Bcl -
and Bfl - %ﬁkﬂmsp't&pgfséalerage%ﬁmr@ ru%lqgftm%ggi%arﬁlnbﬂfcﬁg %Qif% jRat hway, Ber - Abl

ki nase inhibitors E (bispecific T-cCe engager ) anti bodi es,
ant i body- dr ugBﬂﬂﬂHm@acﬂle@sare bi-wea ¢ elalbOdlesﬂi@trﬁb@ctr?bml it@ptiack QS@?rcqellhbﬁependent

ki nasg (%lgi&%b% g'bh‘af th ol ce i O TN (Rt 0t Ses tl?eyt%xlﬁ\g)g%?&? E&Fe 2 (COX-2)

i nhi bitors ari a | e domain binding protein uman epi der mal
grow h f &cwoples eﬁ:@iﬁE@ntl@d(eEnrmeemut HERlemmtr)d tpmdeqmmnumabm\mrbmpts growt h

factor i Mﬂhﬁ-i%klam herﬁa{bb( 18‘8rl1(’le (fk‘sﬁ e, %91 hou eln 11m1 thltﬁetopgoene

deacet yl ase ( ors, er api es,
i nhi bi toroﬁtlrefmamemﬂaysVIpaf}oTeeltmh@t z@;l%@)o,msloﬂtlaenargétaancagceani bypéxotytoss ki nase

30i nhi bitars i nesi.n inhibitors b|t | i.an target of
apanycl 1 ESHes BRRHT BrRoPen S GRRAC PR LB e R T4t dn BeEddel |l ar

si gnalo- r egub aahﬂﬂ:ei_ismaﬁf | o afvinig)te hﬁbghcbjctl@l’é s, apaptbm Nﬁlbc&lﬂpermrmdunggrapmﬁeei ns,

non- st er -in t.or. S ade e

di phosph%t d‘)q‘efq Bepot \;WéPHE‘é‘O’% Pﬁ#é%)z qoil\iﬁ PS‘%F thee H)E‘ECrFGé?ftS chietiea by

chenot heragayhihestarg@d@o tdnke Kil@sor dtlak ) 199mN). Dhin0hid, 15808 PIBOHGIOSI ti de- 3

ki nase (PI3K) inhibitors, proteasone inhibitors, purine analogs, pyrimdine

anal ogs, receptfOr 1 @@leﬁ@lewaﬁgﬁgénmﬂﬁnwM%baSF%QFChﬁpﬁglly wedifigl ds, " pl ant

al kal oi dsycissvrikd. Tﬁéhh&hﬁ&hbfnsrdo%ﬂ%'hﬁ{ &liakt 9§1V(t§ iRy infRRPASQREI ase
i nhi bitors, ubi %w tin gase inhibitors, and the |ike. Bi TE antibodies are
1}

bi - spgéci piabilign B@mcwsqdwaklulerm&f}@y TExaglplas of dleatl@aéawd@ﬁﬁt%ﬁ incbdp s by
5si mul taqsﬁﬁglsﬁl)rxth@da (s ARENRARE 2Bt Lo fifhlng b liaGke L he {arget

cancer cel I'es of Bi TE ant| bodies i ncl ud e, are not limted to,

adecat u mﬁa@%dwld%ometwwh)ﬂ,rlbbmlmldﬁmmll(ﬂtmmfbm@f i theddy. dhed the |i ke.
\é‘” Q.O?t al%ﬁh\ﬁ‘& odr ﬁE‘v% @Q%ilﬁé 1&12&19'{&.’%, RﬂQO(PIngSF %11‘?1 %ﬁ%@&é@aﬂé inghi ch T-cell's
poptosis of the“target tancer ce ytoSI's of cytolytic
granul e (smlgbdtwbﬂe strangkibolges, metke/deps pwisfetches) amthrgpla)nqsyermn Bellsltptolids r egar d,
oot 2 305 B LA R S SR 20,
enhance mluelecoiyibmroedch stednfl €loltist eatis)(or a@dm’ayerende{dvsrhWh Tharogethek dfd—cancer
cells ( S'itr;[u(c)lréotl&es can be(p]r'c?sent on‘][he sense ang)or th% %r?ﬂs%r?s%%trand as) well as present on the
5'-and/ or the 3'-ends of a given strand. For example, siRNAs targeting Mcl-1 have been
shown to enhance the activity of ABT-263 or ABT-737 in various tumor cell lines (Tse et al.
25  (2008) Cancer Res. 68:3421-3428 and references therein).
Multivalent binding proteins are binding proteins comprising two or more antigen
binding sites. Multivalent binding proteins are engineered to have the three or more antigen
binding sites and are generally not naturally occurring antibodies. The term “multispecific
binding protein” means a binding protein capable of binding two or more related or unrelated
30  targets. Dual variable domain (DVD) binding proteins are tetravalent or multivalent binding
proteins binding proteins comprising two or more antigen binding sites. Such DVDs may be
monospecific (i.e., capable of binding one antigen) or multispecific (i.e., capable of binding
two or more antigens). DVD binding proteins comprising two heavy-chain DVD

polypeptides and two light-chain DVD polypeptides are referred to as DVD Ig’s. Each half
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Si RNAs are nol ecul es havi ng endogenous RNA bases or chemcally nodified
nucl eoti des. The nodifications do not abolish cellular activity, but rather
i npart i rwoeaslededbst abil ity and/ or increased cell ul ar porarseyri/oBsanpl es of
chem cal nodifications include phosphorothioate groups, 2'-deoxynucl eoti de,
2' - OCH3-cont ai ni ng ri bonucl eotides, 2'-Fribonucleotides, 2'-nethoxyethyl

ri bonucl eoti des, conbi nations thereof and the Iike. The si RNA can have
varying Io@@givhﬁg(c% r1sesjaQw%%QhQQﬁiV@/ﬁB@lyﬁ&ﬂti‘d@taq[g%ﬁc}(a% BvD ﬂwpamdasand

si ngl e/ doubl e strands, b ni cks/ gaps, m smatches) and are processed in
cel I's t oty awtigge bpdingsitesy @a@telﬁedlég rlterr@mﬁgsem hg®iybFleisyarighld dgmain R ( ds RNA)
can have 1@1}&1@%%551@? alfptmﬁla%taqtfl&%mﬁv&@éahn JhiRRGinAlUBLarfDdS) or
asymetri ¢ ends (overhangs). The overhang of 1- nucl eotirdes can

present &mdiigsitsense and/ or the antisense strand as well as present on the
S'- and/ or t r o] : :RNAs targeting
M-1 have bee% sy§ V\gg?%tscel% g??g%tye? lﬁ%iédt?ﬁlﬂ @f‘tﬁ 3 %gwé%yugfrl "ABT-737 in

vari ous thambmustaie] brostaldsin(iselfaat caalboqurisy Qa@maétlneaBGEU) Réprang8ic®421- 3428 and
ref erenc eI|M . nt .bi.ndi.n roteins are binding

pr ot ei ns?g%rﬁ%”t*e 3”?%5““ ‘And’#}iedléﬁt“ Cé"lo%hon%‘a%l b FRTA i bi nai ng
pr ot ei ns farmueng, gtﬁesrferﬁdbofda&mdd, K@Vﬂh’r‘(ﬁ@n@rstmm(ml\ﬁm)t mgferfatmidedi ng sites and
are general |y not. natu occurring anti bodi es | tispecific
b1 P ng. SRR RS o D A alE TR OB GRS or or e

rel atied aémazoloaliad, edotd RE@elfa, tr&@aﬂammranabieelkdorrar n (DVD) binding proteins

are tetravalent or nmultival ent bjndjn r ot e| bi ndi n ns conpri sing
two or nore a%ﬂig’@%‘ﬁleﬁr H’bi‘\{’H@rSé‘i‘Ct“édse ep@ﬁ‘gt?ﬁ) rr?@entar?@@%ﬁirnhbe ti. e

capabl e @hddhdndi- ﬂﬁmﬂﬂﬂao@{ﬁbﬂ tgﬁ)@r}le anarrtrtrmamﬂﬁmfdr@ u(sulnegmwﬂﬁpabﬂ z of bl ndi ng
two or nore anti %ens DVD Dbi ndi nq%‘} roteins c |sr n%]ltwo heavy-chai n DVD

pol ypept i"eREBORHET Ryvd 1hikiiors. BREixmEOPHRasep( SPPHEY to as DVD

lg's. anlteuha Ifoteuafse 8 (VB -d BnkiBARE, Ipa@aetadehear/ m%ao@é@ Retpent) de, a
l'i ght - chai n gl éqﬁetrde and two antigen bi ndi ng srtes Each bi ndi ng
o

site léo nﬁthl@é%s pondihaialpey apicalsr endgthelizlgraril fagtariresaptotyEdisWevar i abl e

domai n Wik Rt E(qfqi ) iHibi®rdAFShd 0l ved in antigen binding per antigen
bi nding site. 5Al kylating agents Include altretam ne, AVD-473, AP-5280,

apazi quone, béntanatabalitgsancligieaslirath™ @emetrdzad disfdawm, Ie‘é%%étfbéﬁ@) carmusti ne
(BCNY), %Wﬁ%ﬁ‘(gpéj %gtodaﬁ @é&%%‘id@?l%n@ﬁﬂr Eéﬂé&tmrlﬁadrw ‘E@o]f%%? osf ani de.

cycl ophospha acarb tramustine, fotenust
i fosfam cstetaralﬂmzcr’i‘a@afbntecmﬂsfatmeytém\a@bmqmi‘eMaahlmbedefmekmb an,

m t oby.oni t ol ito act nust rd N-oxi de, raninustine,
Tot enbooidhiyafhe Andeidie. &t ARSI EPEE R G ARRE 7 c
Angi ogenesﬂbSXanﬂmé)ptrroara&)menahamgl&yemha €l 0@hbigy, Sviludrduguetl 05-FUBGIeRE @fin ( EGFR)

i nhi bitors, endot hel ecifi ch\r4 tor yrosr ne ki e (Tie-
i nhi bi t ofSMPINRLQR Wi rcaxrrﬁn el o[ it Y(iroesrtrtea)ﬂ??rrn &ttlslpﬁzla%t rix

net al | opmet@ptpeene? 6.oMMRp %))uﬂlrrtmﬂagla@rn&ahdmtarté ny¥BplRhb IRt RéRESIR 9 (MVP-9)
i nhibitors, platelet- derr ved growm h factor receptor (PDGR) 15i nhi bitors,

t hr onbos PEIREFFFIaRrRrsERyS | pevaegehp%rrosaraotaheter% rlbarva\rrt R} §EPBC: FiavEptsy

tyr osisne gl &L MEEs R, Vithkdidc0n BT aRfhnt NRe. | 1 ke. Anti et abolites
include Al'imtaTM (penetrexed di sodium LY231514, MrA), 5-azacitidine,

Xel odaTM ( cap@&iivigthi inelyde dtanaryis thdrO?Q’é]El@ltoétlﬂlfﬁ/Plldcth%th]Fq bi ne), cl of arabi ne,
cytarabine, cxiaaphie iRt Alifde K¥TAS8NEBN 7Y, WASE-4654, 98C64ARLDG!

def er oxam ne,
A- spemﬁc kinase inhibitors, aurora B-specific kinase inhibitors, pan-aurora kinase inhibitors

and the like.
30 Bcl-2 family protein inhibitors other than ABT-263 or compounds of Formula I herein
include AT-101 ((—)gossypol), Genasense™ Bcl-2-targeting antisense oligonucleotide

(G3139 or oblimersen), IPI-194, IPI-565, N-(4-(4-((4'-chloro(1,1'-biphenyl)-2-yl)methyl)

13



20doxi fluridine, eflornithine, ElICAR

(5-ethynyl-1-13-D-ri bof uranosyli m dazol e-4- car boxam de), enocitabi ne,

et henyl cywpannelsedolt udar abi ne, 5-fl uorouracil (5-FU) al omreTars2ein/oawabi nati on
wi th leucovorin, GenzarTM (gentitabine), hydroxyurea, Al keranTM

(el phal an), nercaptopurine, 6-mnercaptopurine riboside, nethotrexate,
mycophenol i ¢ aci d, nel arabi ne, nol atrexed, ocfosfate, pelitrexol,

pent ost atyifdrazind- %15&5%9%«@lelax(alme@%la&n;l@) 1t((]dh@rBJ1§ﬁﬁ”ar%l)'iﬂeﬂ§rl)ﬁ%f§ﬁ§a%nn£5TS 1,

tiazofurin, tega dar ab ivirals includ

ritonavir 'nlﬁWﬁ&@wﬁPWéﬁl(ﬁBTﬁﬁa) {Re07q (ebatoclax) and hgdise-a ki nase i nhibitors
i nclude ABT- 348, Aﬁ%&a%éﬁ&bﬁ%“h@&ﬁ%asa\%b?ﬁ@ds BIRODAG RO ifnh Gnil) SABS €

i nhibitors, aurora B-specif ki nase 1 nhibitors, pan-aurora kinase
i nhi bi t ortke lied the | ke. BOBcl 2 family protein inhibitors other than

ABT- 263 O;Mcgg%lﬂgl%ﬂ&js ifc R 7. 543@%1%Qoh@@@@gﬁg%%@\%%%%ggfSypo' )

Cenasénse targeting antisense ol 1 gonucl eotl
obl i nmer sehyopyrigpl; GBE; 2861?99- BBS-5A, PD0332991, PHA-690509, seliciclib (CYC-202 or

N-(4- (4(¢4. ghhor 2y|)rrethy|)
pi per azi §1R Y Vtgleﬁ&k %47% %{Aqﬁé@B (di met hyl am no) - 1- (( phenyl sul f anyl ) net hy
| ) propyl ) am nOIDX BimilitoshsrizdeBTHO6 ) Macixad) (e(té\rB:‘Bxfb,%Bextrﬂx-(@Ql@eobmb;;t ocl ax)

d the | Kk t d t b
(B 3548085 34970t Eonke D F O R pB SEER AR For's 1 not ude
AZD- 5438 (ddsdoxbOADE-BNBH-BSROBE (3 LN e 8shen1)- M@Wfa&r@@lphe@&}?@ﬁi&@ MCS- 5A,
P20 N A e e bkt B A syl SER LR s, 204703, and
Bextr aTMz@waITd@lqoquQ);m EMecodtbf @l Dthe Gré.ebr exTM (cel ecoxi b), COX- 189
(lum racoxi b) Der amaxxTM 10(deracoxi b), JTE-522,

4- et hyl - 2- (3E@F811ﬁ1§?1mﬁ Bﬁ@ﬂ%}%XlE b, ag i EGIRoW e HRory Mes-EG riegtine. VK- 663

(etori coxiNg. 720!515%&%@@6@5&%%? 7HﬁSIg5\7Q§1%od1§CIr§§ gﬁeﬁ%ﬁ?v%ee@ﬂ 2016,
52474, T-614, Vi oxxTM (rof ecoxi’b) and the lik bitors include

ABX- HEF, (%r%ﬁtmeEGlehWﬁuﬁ8138p1%f§%@§10nwelva%d¢%M (Iepaonip2 o thehiks t ux T™
(oL, H o g oy reomaTl et |ty eseuetn,
and t he |(iridgizumab), TykerbTM (lapatinib), Omnitarg™ (2C4, pe‘glzumab) TAK- 165 GW- 572016p
(ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HER2 vaccine), APC-8024 (HER2
vaccine), anti-HER/2neu bispecific antibody, B7.her2IgG3, AS HER?2 trifunctional bispecific
20  antibodies, mAB AR-209, mAB 2B-1 and the like.
Histone deacetylase inhibitors include depsipeptide, LAQ-824, MS-275, trapoxin,
suberoylanilide hydroxamic acid (SAHA), TSA, valproic acid and the like.
HSP-90 inhibitors include 17AAG, CNF-101, CNF-1010, CNF-2024, 17-DMAG,
geldanamycin, IPI-504, KOS-953, Mycograb™ (human recombinant antibody to HSP-90),
25  nab-17AAG, NCS-683664, PU24FCl, PU-3, radicicol, SNX-2112, STA-9090, VER-49009
and the like.
Inhibitors of apoptosis proteins include HGS-1029, GDC-0145, GDC-0152, LCL-161,
LBW-242 and the like.
Antibody-drug conjugates include anti-CD22-MC-MMAF, anti-CD22-MC-MMAE,
30 anti-CD22-MCC-DM1, CR-011-veMMAE, PSMA-ADC, MEDI-547, SGN-19A, SGN-35,
SGN-75 and the like.
Activators of death receptor pathway include TRAIL and antibodies or other agents
that target TRAIL or death receptors (e.g., DR4 and DRS) such as apomab, conatumumab,
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ErbB2 receptor inhibitors include CP-724714, Cl-1033 (canertinib),
HerceptinTM (trastuzunmab), TykerbTm (lapatinib), OmitargTM (2C4,

pet uzumabyQ 20084K5868%5, OGN 572016 (ionafam b), GW 282974, EBKBABG®,1/08458166,
dHER2 (HER2 vaccine), APC-8024 (HER2 vaccine), anti-HER/ 2neu bispecific
anti body, B7.her21gG3, AS HER2 trifunctional bispecific 20 anti bodi es, mAB
AR-209, mAB 2B-1 and the Iike. Hi st one deacetyl ase i nhibitors include

depsi peptage. sﬁo‘i\Q}ﬁéé14sl\@xata§mmta5)aﬁ@SLmz9 SiUDen o IR j e iRy aci d
(SAHA), TSA, valproic acid and the like. HSP-90 inhibitors include 17AAG

CNF- 101, teNEe1010, CNF- 2024, 17-DMAG gel dananycin, |Pl-504, KOS- 953,

Mycogr abTM (hyimg,haram Hande Eg‘stlhfﬁgﬁlé/rs k@b H§Rz%0z)877 2rd RARYLHYNCENP
NCS- 683664, PU24FCL, PU-3, radi¢i col 577STAG09D, VER: 46009 and t he

like. inhibifophiuph ﬂ&)@%Kf?fB%Pédp@mbthslﬂm ot ei ns | ncl ude HGS-1029, GDG- 0145,

el ude.ant - i RN AR AR (i tos ORI MREIGARR i) Vot ©°

CR- 011- vc MVAEM HESADADG, indUERIA-RYY- 1 4 BRI ABRY -4S&MN23 BD-BEHO 17 BDe059 mal | i ke.
Act i vat ors ﬁ{e deat h receptor pathway include TRAIL and anti bodi es or ot her
agents t BAt arget TRAIL or death receptors (e.g., DR4 and DRS) such as
aponmab, conat mTdRainhibitér§ RizhdE QP2 3GDEKAS/70] @/xaﬂiumrmki))-,OOH%aiﬂ}Eﬁ, LBY- 135,

it bi £ of S e R RS ook ARRORS 3 R i 0 2 a1 =
GSK- 92329bATodd ahthénellikke. 5JAK2 i nhibitors include CEP-701 (lesaurtinib),

XL019, NCB- 018424 and .t he. | . i bit i ncl u RRY- 142886,
ARRY- 438162, PPL3sEY ambﬁﬂé@%@%%gst 1?1/5“?“? ‘&‘é“gwcmfalsal%?ﬁcﬁo Q i'bitors

i ncl ude ARfZHSI3 Mo%{mmaproﬁwmhdnmketaﬁ&eﬁpkelafeapawsurﬂetoﬂe@rrsl rolinus,
ATP-corrpetl tive TORCL/ TORC2 inhibitors, including Pl-103, PP242, PP30 10and

Torin 1, Faklgng¥iépirqxicam), ibuprofelngrgana ey g and %Imrpwln“f {napRRBEngr OIRFRgS i ncl ude

A h T, - i f
omugfi'TK/l%%fe?h?gﬂ e M&?gﬁgﬁ%‘ﬁ% o T e P cam

i buprléf ed-oding etOAPIéQ/)eW%H“ (ketor erﬁﬂVPKoﬁl‘éﬁ}XéRféﬁjl) angdhe laheenTM

(di I of enagrr hAHAGH HENC CdoNRS hegldksodiRRrplTM (sul indac), Tol ectinTm
(tol metin), 15Lodi neTM (et odol ac), Toradol Tm (ketorol ac), DayproTMm

(oxaprozin) aRutinge chaniesherPRGER iichidie sisplotis Blorelindd ogbipBTi4 staplai, 868596 and
the Ii k(:"'lobaplatin, nedaplatin, Paraplatin™ (carboplatin), picoplatin, satraplatin and the like.

Polo-like kinase inhibitors include BI-2536 and the like.

20 Phosphoinositide-3 kinase inhibitors include wortmannin, 1.Y-294002, XL-147, CAL-
120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941, BGT226, BEZ235, XL765 and
the like.

Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like.
VEGEFR inhibitors include Avastin™ (bevacizumab), ABT-869, AEE-788, Angiozyme™ (a

25  ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals (Boulder, CO) and Chiron
(Emeryville, CA)), axitinib (AG-13736), AZD-2171, CP-547632, IM-862, Macugen™
(pegaptanib), Nexavar™ (sorafenib, BAY43-9006), pazopanib (GW-786034), vatalanib
(PTK-787 or ZK-222584), Sutent™ (sunitinib or SU-11248), VEGF trap, Zactima™
(vandetanib or ZD-6474) and the like.

30 Antibiotics include intercalating antibiotics such as aclarubicin, actinomycin D,
amrubicin, annamycin, Adriamycin™ (doxorubicin), Blenoxane™ (bleomycin),
daunorubicin, Caelyx™ and Myocet™ (liposomal doxorubicin), elsamitrucin, epirubicin,
glarubicin, idarubicin, mitomycin C, nemorubicin, neocarzinostatin, peplomycin, pirarubicin,

rebeccamycin, stimalamer, streptozocin, Valstar™ (valrubicin), zinostatin and the like.
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Pl at i num chenot her apeutics include cisplatin, EloxatinTM (oxaliplatin),
eptapl atin, |obaplatin, nedaplatin, ParaplatinTM (carbopl atin), picoplatin,
satr apl atwo 2andisé4se | i ke. Pol o-1i ke kinase inhibitors i RCTOS$01BI3EEB6 and
the |i ke. 20Phosphoi nositide-3 kinase inhibitors include wortnmannin,
LY-294002, XL-147, CAL- 120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941,
BGT226, BEZ235, XL765 and the |ike. Thr ombospondi n anal ogs i ncl ude

ABT- 510, ABT- 5@50150{%%5@%mu&%Pnclumdlamﬁld @&%Im}é&@ﬁ&ﬁe&hl Dhdndfig, | ncl ude
AvastinTM (bevaci zumab), ABT-869, AEE-7 gloz ymeTM (a 25ri bozyne that

i nhi bi t s 2BENYrBgdsegesriy, ﬁeb@zwwlﬁe@@aﬁt@seﬁ §1f1(119@€ﬂnd7é(ﬁ1r00hi@)1d@nd Chi ron

(Emeryvi |cLu% to@Aél)l cﬁ%‘bidn@fwb(déﬁ%o%éﬁ%ﬂ ilat eldtecdn: PALESZanl M 862,
MacugenTM ( Nexavar TM (sor af eni b,” BAY43-9006), pazopanlb

(GW 7860§h)lrm0wdt1<an%mn(om eﬁ&m@m CRRteCHn HBh})drO)smremﬂTan Limitedani b or
SU 11348), 4 Ve, thif gntro%écotrétﬂ&;[%&mﬂ&ﬁpﬁgh@o&f m%Pécgﬁ%ﬁuz%Q% cLdie sk ke.
Ing an ot1ts suc

30Antibiotics i1'nc e I nterca as acl arubicin,
act i nony ¢ifupBiideampatera and tieridanyci n, AdrlanyC|nTM (doxor ubi ci n),

Bl enoxaneT™ (Rl f Qo@{es 1n91ude%va§][%rfﬂ’" evamiumC% ar uél\g e?cq 1c all\r/xz\gccﬁ I\flﬂ(I\H E) omal

doxor ubi ci n), sanmtrucin, epirubiCin, arupr i n, onycin
C nennrmbmﬁummom@mmaFZ@amsmam)mhmpﬂﬂHDHVQHmpmpmnaﬂthdRmpanﬂbeccanyc|n

e ek 1 S GERE er e LD L L Doy B bt " 1T

anmonabi derituifgd; ticilignuniad cadseeanit) CDRe haitadri typBN- 30 Ilnd tkaliRet osar TM
(irinotecan hydrochl|oride), heci n, Cardi oxap TM dex azox

di f 1 onot g@é‘ﬂ?ﬁ&ﬁf"‘@@éﬂf}cﬂ‘de él“l“éfi%e‘? aﬁ‘@z‘ﬁﬁ)ar“ﬁ‘ﬂ?%i cﬁ’ﬁ‘? g FEFB?“?‘?“ﬁ)
et oposi d@as&féﬁwb@mutamda)y@&mwar(rwt@te}ﬁ@p ldélgaregixn@JsE)@fﬁlﬁi; D&opatrot ecan,

m t oxantrone, orathecin, pirarbucin, pixant rubi t ecan, sobuzoxane

SN-38, t AMIRfas) dexametane DyReaHy” (hetidgovista™ (raltentloles ¥ nel ude

Avast i nTihGReVIAE FZEIBM, to%@ené)o@gélctdegrwc@&wéaamtﬁ%mglla%ﬂ\([etadz@e denosunab,
Er bi t uxTM ( cetUX|nab umax CD4 &zano muma_ﬁ%@png 1R-s CIfIC anti bodi es,
:{ M

|'i nt d2u nﬁ@rmeﬁamgblﬁqurt(ceuiﬁéé%r%%% doxeeifare ) @demelmafwgtﬁ)m
10(rit ux'lﬁ@@ufeﬁe‘ Eh}%tbmptatet M@ga{cgﬂu(%gezstr 21&1 %)ch(ﬁllllﬁﬁrlsrt%ﬁgf Ar and |1 and

the |ike. Hornonal therapies include Arim dexTM (anastroz omasi NTM
(exenest ankndropMZoithaide), taixddenTiviing Nodvadexd (@mpxifaasitrade)i Hemawis™

br ogen LTI GPaar ele PRUREt Tt P ST PRRD ek are b Bl JEhagie hasone
Far est onTiMniane rdedsingheimoneaEHBHe kit Md{nzUlrelgtar™ aniplorelifp irestraliiMn¢lnding oz ol e) ,
20 Vantas™ (histrelin implant), Modrastane™ (trilostane), Zoladex™ (goserelin) and the like.
Deltoids and retinoids include seocalcitol (EB1089 or CB1093), lexacalcitol (KH1060),
fenretinide, Panretin™ (alitretinoin), tretinoin including Atragen™ (liposomal tretinoin),
Targretin™ (bexarotene), LGD-1550 and the like.
PARP inhibitors include ABT-888, olaparib, KU-59436, AZD-2281, AG-014699,
25  BSI-201, BGP-15, INO-1001, ONO-2231 and the like.
Plant alkaloids include vincristine, vinblastine, vindesine, vinorelbine and the like.
Proteasome inhibitors include Velcade™ (bortezomib), MG132, NPI-0052, PR-171 and the
like.
Examples of immunologicals include interferons and other immune-enhancing agents.
30  Interferons include interferon alpha, interferon alpha-2a, interferon alpha-2b, interferon beta,
interferon gamma-1a, Actimmune™ (interferon gamma-1b), interferon gamma-nl,
combinations thercof and the like. Other agents include Alfaferone (IFN-a), BAM-002

(oxidized glutathione), Beromun™ (tasonermin), Bexxar™ (tositumomab), Campath™
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15f or nest ane, gl ucocorticoids, Hectorol TM (doxercal ciferol), Renagel TM
(sevel aner carbonate), |asofoxifene, |euprolide acetate, MegaceTM

(megestr ovp20M/fSenexTM (m fepristone), NilandronTM ( ni lpaTars@e)39s8anoxi f en
i ncl udi ng Nol vadexTM (tanoxi fen citrate), Plenaxi sTM (abarelix),

predni sone, PropeciaTM (finasteride), rilostane, SuprefactTM (buserelin),

| ut ei ni zi ng hornone rel easi ng hornone (LHRH) including TrelstarTm

(triptor %lbrﬂ‘?uzurﬁé‘tﬁt(‘fﬁiAéf‘Y&{@)@‘de&eEh%ﬁ%@lﬁﬁg& cfabir@a{z'irfel aéaﬂbm{ ant),

Modr ast aneTM (tril ost ane Zol ad (goserelin) and the like. Deltoids and
reti noi dspipfeilee Geweyr el dopLpeBoBt N, ]@E%Ets)dlphﬂ Ex EeRNe [rRiginORH1 060) |

frenr et | ndiox.ATONS FLEATA hddo kA midiEHA MBS HIG, dicragen T

(I'i posonal tretinoin), TargretinTm ébexar ot ene) 50 'and "t he i ke.
PARP i nhu(gﬁmtmtgnaubr@@gmwmemenTt‘ﬂ( lgzasiitp), QuePr %498, NZRxD981, AG 014699,

25BS] - | kal oi ds
inclu e orego“ rsnt]d?)h Vi n%l%gtl ne, f?dgljsa?ehg@ﬁd (L hlélr@%ﬁebT%gargfgﬁ Q%Iél? i ke.

Pr ot easoneofinhj tbweﬂe(ukm, Tinrdaysfd! (H@Gm@@ﬂiwhs( @dme&ezﬁmrbm,, ubkBmER 2V irNR2In" 0052,
PR-171 a d t he

ne ude terfer ons and
ot her i nnéuneoﬁlﬁraﬁmur?sﬁ %"ggi’l%arma%%{“’%r}fo &9@ eCilnc tgn?enotfwafrugr on “al pha,
i nterfer@Ml WFaLOZa:traclnbmdéceas;ode @| Tz 2 BrolduRin®&Y fadii’e@lﬂulbﬁ)t Aadakint™r f er on
gama- | a,, . Act M (] rfero a terf
donbr nat (GRS esmoan L GeD. SRR G b Phm Bk FRTTRPe e (1 e )
BAM 002 ( oxi dBZcﬁ@ig1@ll t&s@inbé |0difiers Bﬁragemmﬁu fbdiBoRENSd Mpchalexx af [Hiifg

(tositunomab hTM aI ent u LA4 ot oxi C I hoc te antigen
4), dacat%%?fsﬁ‘é or r‘ﬂcéldﬁ% RS pH %ﬁf N g@“ﬁ’hé‘éé ferpRIAicR A &spm I

| enti nan ,dlrle@wlk&cwtmv@érmambmcﬁm‘tﬁ A inciuld R0 ntiMa)XsiBdPar( gmuamCﬁFA- 4),
mel anoma _vaccine, mt mab, nol &Farmstl m Ml otargTM (gent uzunmab
ozogani C|3ﬁ}267ﬁ|é%%68?f‘1>mb€?1me@a%% Me- OncoVAC- CL, OvarexTM 5 (or egovomab),

pent unomab ( Yp{uiMiehhalo srlﬁaq@mfa%ﬁtﬁ %bﬁﬁ%&bﬂ&mdesﬁé g3 aBRbiiM C),
si zofiran, tecel eukin, er ac or Baci | | us | mett e- Querin)

ubeni e x doxifluriding Fhmrraf Y (Frdawbiel AFeLSTRuorquecil) ﬂPﬁ‘HF% eamraBf s), Zz 100

S fi T UrL a d
(Soert™ Somuptancr,afutt ieeo. it et astanaganiuce o

(dacl i zurikb), Zeval i nTM (90Y-ibritunmomab tiuxetan) and the Iike.
108Bi ol ogi cal 59&&%&1‘8;5“@8\1{1& Ee[n%s@'f hfb‘ AR ﬁ)ﬁﬁﬁeﬂﬁ‘i’m (ﬁr%rcqggoéﬂfh%) fJRchani sms

of living organisns o I ol ogl cal onses, such as sur growt h or
di f f er entthedikeon of tissue cells to d| rect themto have anti-tunor activity,

a0, AEL V90 eSO AP US| R3S 2870 (PG 0020)
ar abi nOSIhglér,oxﬁ]‘han}(])aﬁnncap}atdnmbsl)delnéf)loxybenzenesulfonamlde 1xabep110ne (BMS-
247550), paclitaxel, Taxotere™ (docetaxel), larotaxel (PNU-100940, RPR-109881 or XRP-
9881), patupilone, vinflunine, ZK-EPO (synthetic epothilone) and the like.
Ubiquitin ligase inhibitors include MDM2 inhibitors such as nutlins, NEDDS inhibitors such
25  as MLN4924, and the like.

A composition comprising crystalline N-{4-amino-7-[ 1-(2-hydroxyethyl)-1H-pyrazol-
4-yl]jthieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea free base Form I (or prepared
using as API) can also be used as radiosensitizers that enhance the efficacy of radiotherapy.
Examples of radiotherapy include, but are not limited to, external beam radiotherapy

30  (XBRT), teletherapy, brachytherapy, sealed-source radiotherapy, unsealed-source
radiotherapy and the like.

Additionally or alternatively, a composition comprising crystalline N-{4-amino-7-[1-
(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[ 3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea

free base Form I (or prepared using as API) can be administered in combination therapy with

17



15doxi fl uridi ne, FludaraTM (fludarabine), 5-FU (5-fluorouracil),

fl oxuridi ne, GenezarTM (gentitabine), TornmudexTm (raltitrexed),

tri acet ylwoi2dimesge4eTr oxat yl Tm (troxaci t abi ne) and the |i P€T/US2011/039382 | ne
anal ogs include Lanvi sTM (thi oguani ne), Purinethol TM (rer capt opuri ne) and
the like. 20Antimtotic agents include batabulin, epothilone D (KGCS-862),
N-(2- ((4- hydroxyphenyl)am no)pyri di n-3-y1)-4- nmet hoxybenzenesul f onam de,
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Coxat e TRl b T L PO AT LR 0
Nipent™ (pentostatin), Onconase™ (ranpirnase, a r1b0nuclease enzyme), Oncophage™
(vitespen, melanoma vaccine treatment), OncoVAX™ (IL-2 vaccine), Orathecin™

25  (rubitecan), Osidem™ (antibody-based cell drug), Ovarex™ MAb (murine monoclonal
antibody), paclitaxel albumin-stabilized nanoparticle, paclitaxel, Pandimex™ (aglycone
saponins from ginseng comprising 20(S)-protopanaxadiol (aPPD) and 20(S)-protopanaxatriol
(aPPT)), panitumumab, Panvac™-VF (investigational cancer vaccine), pegaspargase,
peginterferon alfa (PEG interferon A), phenoxodiol, procarbazine, rebimastat, Removab™

30  (catumaxomab), Revlimid™ (lenalidomide), RSR13 (efaproxiral), Somatuline™ LA
(lanreotide), Soriatane™ (acitretin), staurosporine (Streptomyces staurospores), talabostat
(PT100), Targretin™ (bexarotene), Taxoprexin™ (docosahexaenoic acid (DHA) +
paclitaxel), Telcyta™ (canfosfamide, TLK-286), Temodar™ (temozolomide), tesmilifene,

tetrandrine, thalidomide, Theratope™ (STn-KLH vaccine), Thymitaq™ (nolatrexed
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(epothilone B), Gardasil TM (quadrival ent human papilloma virus (Types 6,
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hydr oxye ?régala%rﬁ )géﬁl%ﬁﬁ)al @roxlc]n?)m g&f&% I%ul&:ln%/ blgh gan%e ykél@l@@t@ly%?l N (3 fl uor

ophenyl) asé Form (or prépare using as
adni ni st @raa'd)phatryngiomercaqmlsmoqasdmoynaeﬂrlffamlange Ba¢aﬂdwhphomaad3sut@111&¢¢tlven need

ther %f Rar;[ Iésg @ESI&%CU? etalﬁlasms()i em%gjotnesﬁa}c?n%l Uder{dogl'éﬁrla [oficd? ot limted to,

acousti c ne Kefia, acute

nyel ocyt |enddtkm]nlommma( oEndpydma epuﬁ;phhl@bﬂcmmapcrymdﬁmmgamcesnpimgeal amgeosar cong,
astrocyto onono c _an ti.c acut SCeI | | eukem a,
basal LTt ECRaE G b eineh PRvRsh B okign R B BB o' cancer
breast camegtrcoms FoIBAGERinh@@, GériOiFH test@llati caler, GHOOE, rh,ea@mhaﬁlrdmasrecorra
chordoma, chor.iocarci roni %‘u eukem chronic. | hocyti c | eukem a,

chronic ﬁ‘ﬁ’é‘?‘%‘?& ‘?SI,DH(agF%W}WFI@c PRoge K8 Fa ﬁor&ﬁf‘%ﬁ’?@“ﬁ‘%@ @@Wéﬁ%rl eukeni a,

col ompscangémyoseRbmb,apbarcBRNEAS carﬁélargin@mh)gﬂsehﬂgﬂh@marcw@t adenoc ar ci noma,
di ffuse I arge B-cell |ynphoma, dysproliferative ZOChan ](_lda/spl asi as and
met apl asilHBYNANGREFPERa ks #PélkerglﬁdaswammaaqHOééIHEé@n non-Hodgkins)

malignancies and hyperproliferative disorders of the bladder, breast, colon, lung, ovaries,
pancreas, prostate, skin and uterus, lymphoid malignancies of T-cell or B-cell origin,
leukemia, lymphoma, medullary carcinoma, medulloblastoma, melanoma, meningioma,

30  mesothelioma, multiple myeloma, myelogenous leukemia, myeloma, myxosarcoma,
neuroblastoma, non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic
sarcoma, ovarian cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma,
pinealoma, polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma,

retinoblastoma, rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin
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endot hel i osarcoma, ependynonma, epithelial carcinoma, erythrol eukem a,
esophageal cancer, estrogen-receptor positive breast cancer, essenti al

t hr onbocywbeniiase&ni ng' s tunor, fibrosarcoma, follicul aPCiryuspéiamsgssyer m
cell testicular cancer, gliom, heavy chain di sease, hemangi obl ast om,
hepat oma, hepatocel | ul ar cancer, hornone insensitive prostate cancer,

25| ei omyosarcoma, |iposarcoma, |ung cancer, |ynphagi oendot heli osarcoma,

| ynphangi-gearF, cRRMRccll MAPORAh&SRY kQid GMKR r@aaemérﬂmh@ BRcdotRAgkhincSl 1@

non- Hodgki n''s), malignancies and hyperproliferative disorders of the

bl adder, CBRERSIOmaghtageer, JAu#BOUS SolAPATEIgomp AHRVERR, Sprabslerd erciBina and ut er us,
| ynphoi d tﬁ??&h%l%@ﬁ 'V@ﬁde%tr 7§ ﬂlakrogfobﬁnféﬁllld te@trlduwr @umdr? lﬁ'@l’fﬂ: @ancbrya!ﬁﬁ hona,
medul | ary “car ci nonma, med u oma, nelanoma, neninglona,
nesothelﬂ%ﬁmstwnmvnpm@nwvélona nyel ogenous | eukemn a, nyelona nyxosar cona,
neur okl ast omay, NARSARIcLIF&hbodiHY o Cc%Hl%‘c’s&nonOé h%?gﬁg g&?@hﬁl‘é’!ﬁﬁa 4- 851% cancer,

ost eogeni ¢ sarcomm, ovarl an cancer, creatic can
adenocar dkl dderopﬁp‘lﬂ] &Wymmlelﬂribhuano meha/Irldmw—ylppheylElyﬂ\P}éﬁﬂ a ver a,

prostate anc Cc ca cer car CI et. nohl. ast onw,
r habdony gfs; or 8En,gl)urea lfree bas, nbla%relg or prepage duscm a5 noggs adrmlmstereg G T kin

cancer, smﬂqkummﬂyeﬁumgemmmnnnnmmhwmnhm&ﬁUMﬂﬁﬁSOﬁeamghndﬂmﬁwand sarconas),
snal | ceII un ncer mach cance sguanous,,c carci no synovi onmg,
e SRR e A R et R B
testHOUIamxhunDrs uterine cancer and WIlns' tunor in a nammal, 5In a nore
particul ar enpodi a conpaosifion co sing crystalline N {4-am no-
741- ( 2- hydr ox Wﬂhqﬁﬂaﬁ@%f OétthﬁlifﬂVFﬂ{Tgn%fré JRIEY! ﬁ%ﬂr*} ‘?}Fth Cgf%FrFé“ng

phenyl ) - NanceBin-a rﬁdrﬁlﬁﬁl%@ﬁ@ﬂs&hg mmlﬂgrmmaaﬁnm [m dz Bidrdxbeth@s-1Ar epar ed using
as APl), is administered in a therapeutical ctive ampunt to a subject

in need tHErotYHtBieRolddrclmdiotyyphaxbiNt- %\flﬁarpalaﬁéwl)lgew(@ selérrtalipguken a,

col or ect ghrnt YMERIN th@ag}s@maé Forf @l ForllUn 1ICRRERLe, it shaANREHRAIACHAARE -
In still further enbodi ments of the invention, there is provided a nethod

for tlfeatPhgntoamedireohsdvartinghsl adediyening th@greémglwowwg ing thgrapeutically
{4- a”‘noeﬁ%%w@%mﬁ q@%¥$%nghllEpM&g§pl- -yl ]thieno[ 3, 2-c] pyridin-3-yll phen

yl)-N uorophenyl)urea 1n a solid crystalline form wherein the
crystal | i ne f bryhllifurtice empodiments pf the swelsmy etherie i mmﬁ%ﬂrm@@m foe tibdtipg

accept ableg,cl SRl iihhal Lmplid galgpeQJlrgﬁ (iqg% ino?fh- B4Rl SLA-2A. L e

resulting solution in a uti 0" subj ect having
t he di seasszol-4-yl]thiche[3 2td] Ibylrldfru3 Whehenehﬁ‘ﬁdhﬂamoshemﬁfl)mrh@n|arwbmcwsml,hnt here is

R[ OZI_ded fgrm wtheregn t{m? rygtal?lg‘é for 1scl§‘orﬁle1 or hq‘re% brr&rqraa ph%lomn}yéllltiscall)gaccep r sing

{4- anlnOpBEﬁmﬁQemydrmxyﬂnmyM@ﬁﬁﬁmyﬂﬁMDhgﬂﬂ@kmmhsmmu{ﬁmémp¢mgﬂbdln 3-yl I phen

yl) - ﬁ; uor op §n 1% olid crystalline 20form wherein the
crystaII| 3“WS?HHV% %% He ‘%F%ﬁﬁ fﬁ?gzbase in a pharnaceutically
acceptabl e polyneric carrier, and g}ﬁélgerlng the resulting solid

di spersion in a therapeutically ef anDunt to subject having the
di sease. The following examples are merely illustrative, and do not limit this disclosure in any

25  way.

PXRD data were collected using a G3000 diffractometer (Inel Corp., Artenay, France)
equipped with a curved position sensitive detector and parallel beam optics. The
diffractometer was operated with a copper anode tube (1.5 kW fine focus) at 40 kV and
30 mA. An incident beam germanium monochrometer provided monochromatic radiation.

30  The diffractometer was calibrated using the attenuated direct beam at one-degree intervals.
Calibration was checked using a silicon powder line position reference standard (NIST 640c¢).
The instrument was computer controlled using the Symphonix software (Inel Corp., Artenay,

France) and the data was analyzed using the Jade software (version 6.5, Materials Data, Inc.,
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EXAMPLES The foll ow ng exanples are nmerely illustrative, and do not |imt
this disclosure in any 25 way. PXRD data were col |l ected using a G3000
di ffract owoter1/i5b4s¢l Corp., Artenay, France) equi pped WPCH/US2@009%62
position sensitive detector and parallel beamoptics. The diffractoneter
was operated with a copper anode tube (1.5 kWfine focus) at 40 kV and 30
mMA. An incident beam gernmani um nonochroneter provi ded nonochromatic

radi ati on,v3@dRec. ff}feas%plwa@ lioaa@ﬁorﬁ@éﬂ DAn8s su@b@%om@ﬁdrﬁtlé\%u%m direct
beam at one-degree i nterval s. brati on was checked usi ng a silicon

powder | ighes gsi ti on reference st andard (NI ST 640c). The instrunent was
conmput er cont pehh &G USH NG EN8nmY TR QRIY iS QWA B1-bIAS -4 tRieno[£0.1 €NAY,

France) and the data was anal yzed Using the Jade software (version 6.5,
Mat er i al £lmasidm-3-yihphenyD{N'(Eflnerpphenyiiyrea fiiecbaselmimd was | oaded onto an

| um hal Ny s ti f
2l urt B sarbhe ol gh a0 VLSRR GRS BHLAR 2 g B ePar At on o
ci pyridi wl}%ww)ﬂiﬁ'dﬂsim)vrqmler(yamfeh troe bqshecmdskmOeng)fwee@subméed:mrTﬁpvwataN (4-
{4-am no- f- 1 (%@/2$¥P rg)@f)y n)é#%dslwl_gr ollaclectech)at4 er¥hrlei a'asegc?tﬁ%{ﬁa%no%]aPXm&gﬁtn 3-

yll phenyf}1X I uoro urea free base wer € suspended
i N THF/ wabwmditions by deeri{u8OfiR@tivd.v, 500 1.1,L). Solids were collected after
three days equilibration at ambient conditions by centrifuge filtration.
10Tabl e 1. PXRD Peak Listing: N (4-

{ 4- anono-TasLk-1( ?—MP@XW@W N (311'{-4@)&1’11&2@1 | XioS hydroxyethyl) 1H pyrazol-4-

?/l LégLeg%]%gnéfg,%)—g]%lygétgégé 1?38}7&)/(]3 ﬂuoro gnyfl)lulrje%rf% ase 02 uEea free base Form
Peak Position (°2 )
4.363
7.197
8.369
11.380
14.398
14.857
15.019
16.748
16.950
19.598
21.663
22.039
22.307
22.861

Preparation of N-(4-{4-amino-7-[1-(2-hydroxvethyD)-1H-pyrazol-4-yl]thieno[3.2-

15  ¢Jpyridin-3-yI} phenyl)-N'-(3-fluorophenyl)urea free base Form II
N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-

yl}phenyl)-N'-(3-fluorophenyl)urea free base Form I monohydrate solid (10 mg) was
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8.369 11.380 14.398 14.857 15.019 16. 748 16.950 19.598 21.663 22. 039 22. 307
22. 861 Preparati on of

N- (4- { 4- awOnrot17t5844 ( 2- hydr oxyet hyl ) - 1H pyrazol - 4-yl i t hi @00AB201/039582

15ci pyri di n-3-yl | phenyl)-N -(3-fluorophenvflurea free base Form |

N (4-

{4-am no-7-[ 1- (2- hydroxyet hyl ) - 1H pyrazol -4-yl ]t hi eno[ 3, 2-c] pyri di n- 3-

yl'| pheny jei):h)mratécﬁatfl boiat, Oﬂrﬁ@@é@yﬁfoﬁﬁl Jfrﬂe@dnlmsusl%%msle wWapDRbydd akg solid (10
ng) was (%grated at 130 new pol ynor ph of the anhydrous freebase was

observed‘%@% tiogehydr at i on. Table 2. PXRD Peak Listing: N-(4-

{4-am no- 741- ( 2- hydr oxyet hyl ) - 1H pyr azol - 4-

Syl ]thieno[ 3, 2-c] pyridin-3-yl | phenyl)-N - gS-quorophenyI)urea free base
Form || Table2. PXRD Peak Listing: N- J) 4-{4- ammo -7-[1-(2-hydroxyethyl)-1H-pyrazol-4-

5 yllthieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea free base Form II
Peak Position (°2 )
4.510
7.293
8.390
8.807
11.318
14.626
15.084
15.817
16.793
19.457
22.220
22.702
23.367
24.290
24.610
25.073
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Peak Position ( 2) 4.510 7.293 8.390 8.807 11.318 14.626 15.084 15.817
16. 793 19. 457 22.220 22. 702 23.367 24.290 24.610 25.073
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WHAT IS CLAIMED IS:

1. The compound N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-
c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea in a solid crystalline form, wherein the
crystalline form is Form I free base, characterized at least by a powder X-ray diffraction peak
at any one or more of the following positions: 7.20, 8.37, 11.38, 16.75, 16.95, 19.60, 22.04,
and 22.86° 20, £ 0.2° 20.

2. The compound of claim 1, wherein the crystalline form is Form I free base,

characterized at least by a powder X-ray diffraction peak at each of said positions.

3. The compound of claim 1, wherein the crystalline form is Form I free base,
characterized at least by a powder X-ray diffraction peak at each of said positions: 4.36, 7.20,
8.37, 11.38, 14.40, 14.86, 15.02, 16.75, 16.95, 19.60, 21.66, 22.04, 22.31, and 22.86° 20, +
0.2° 20.

4. The compound of claim 1, wherein the crystalline form is a monohydrate.

5. A pharmaceutical composition comprising the compound of any of claims 1-4 and

one or more pharmaceutically acceptable excipients.

6. A process for preparing N-(4- {4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-
yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea in a solid crystalline form,

wherein the crystalline form is Form I free base of any of claims 1-4, comprising:

a) providing a mixture comprising (i) N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-
pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea, water
and tetrahydrofuran, wherein the N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-
pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl} phenyl)-N'-(3-fluorophenyl)urea is
completely dissolved in the co-solvent;

b) causing N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-
c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea crystalline Form I to exist in

the mixture.
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VWHAT IS CLAIMED | S: 1. The conpound N-(4-

{4-am no-7-[ 1- (2- hydroxyet hyl ) - 1H pyrazol -4-yl ]t hi eno[ 3, 2-

c] pyridi wB-291lishesmy1) - N - (3-fl uorophenyl )urea i n a sol PdTarsgetaBdssne f orm
wherein the crystalline formis Form| free base, characterized at |east by
a powder X-ray diffraction peak 5at any one or nore of the follow ng
positions: 7.20, 8.37, 11.38, 16.75, 16.95, 19.60, 22.04, and 22.86 20,

0.2 20. 7. 2ThT B &OTRAMAL, afrieh @Hniprﬂﬂ \{%’f"aﬁﬁgﬂ (tcm aqrﬁﬂosmlg jne formis
Form| free base, characterized |'eas X-ray diffraction peak

bt onch fdwas o prgra AvITienals 2] pezndmh%ylénlwpww%ﬂu@rpmemliureamer oi

the crys d at |least by a
powder xtar%g{?d é&??télggﬁo?%n\ﬁ%g@me Chggg%% Sg:i} @fnﬁﬁﬁ?‘{%ﬁs 4.36, 7.20, 8.37,

11. 38, 14. 40 14.86, 15.02, 16.75, 16.95, 19.60, 21 66, 22.04, 22.31, and

22. 86 20 %hrﬁ%hod for tré‘a‘tlngpﬁlc&qgg%%g‘g%qgoﬁfé 1%91?{%‘ 1 atslbtg e’ VSt alline

formlsam)no ar na osi tion conprising
t he conpdandg d&na}se@fthen:émummllsleﬂecamdammmt of(a)ﬁif(é {phanmaceutd-cal | y

?chﬁ]t ﬁglhggé)é)%eg%/h)yg& gxraz?l i4- y)ﬁ thliﬁl_{ﬁg QCi)ilrl'dm%—ylr})rh%%?fﬁ—%—%—Hﬁ(grg'f)henyl)urea in
yl ]t hi ena[s8li®ergdtpind ﬂrm -vBhoydih niaerwsfh)lmhl forfiBis Fotno frpdieny, |C)1aja(ﬂalzledhata solid
of any

tall f tall f m. |
CrY ol o oS DRI Bkt heiR b inkicRS of Tl TheEOlelhits STRRSTT N (5
{4- anIi()lno-SM;Li 1 %— hyds 01)6}9& m(di() 235014 and 22. 86°h29 +0.2° 20 or %)) ;1 Ipharmacerl’:‘ucal |
razo thl eno ri1al en en ur ea,
%t er an&o%e%sﬂt&)ﬁ‘f& ’FWJP%\N \)//\{/ﬁeaﬁé‘i‘%?fl[% &d(‘lig’ y][)\l lH(pyraZO 1enoE/32
{4-am nocﬁjf%dﬁl% -y B caxly- - Wﬂﬁor&ﬁﬂ&ﬁil?\&éﬂ n4-syhd &ditansd B \ﬁﬂeﬁéﬂi tndi n- 3-yl | phen

yl)-N -(3- Iuoro henyl Jurea is conpletely dissolved in the, co-sol vent 30b)
causi ng RRCHling 0r§h‘§ gyl frae Rase, Kharpeiseizst pylpast Bk pRYYdss Srravidiffractipg BsR6[ 3, 2-

c] pyri di Rt Ary¥dnk rahﬁlebélo)ﬁﬂ\é follRrihd y&sﬁtﬁ)%em% )8L§7e@1 8, M§t7§| l6l93e14:05,A0.bh O exi st
in the mxture. The process of claim6, further conprising

i sol dfi ngnd2{-46” 20, + Oém?% endzpe p mopy RheERazetticglly aceepighe aestienss. y | ] t hi eno
[3,2-c]pyridin-3 -yll phenyl)-N -(3-fluorophenyl)urea in a solid
crystalline form wherein the crystalline formis Form| free base. 58. A
met hod for %r&ht magod ercdam §, whercmethmery stelongpNi(41{Agmarhd -bi-St lstdraxgethin)-a

subj ect Nawh g, i BGfliasRsEc, SaRLARAHLLTANL B AIGREIRATRHRT el k) N (4-
hydr oxy etonphdrmaddupgat agrgposioy fig atdmuestel[e@bﬁalc@l]@ypardntnraBsn}hlmglhBé,rty@c)al N -(3-fluor

ophenyl) Y58l gl SuF LA, BRI SBLLRAT gl e form
at any oneragastiric ureraorfanmh mtrfasynlooml ngmpa}srttcularnsmte? 20, 108.37, 11.38, 16.75,
16. 95, 19.60, 22.04, and 22.86 20, 0.2 20 or (b) a pharmaceuti cal
10. The method of claim &, wherein the cancer is myelodysplastic syndrome, acute
myeloid leukemia, colorectal cancer, non-small cell lung cancer, and ovarian cancer.
25
11. A method for treating cancer in a mammal comprising dissolving N-(4-{4-amino-7-
[1-(2-hydroxyethyl)- 1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-
fluorophenyl)urea in a solid crystalline form, wherein the crystalline form is Form I free base,
characterized at least by a powder X-ray diffraction peak at any one or more of the following
30  positions: 7.20, 8.37, 11.38, 16.75, 16.95, 19.60, 22.04, and 22.86° 26, + 0.2° 20 in a
pharmaceutically acceptable solvent or mixture of solvents, and administering the resulting

solution in a therapeutically effective amount to subject having the disease.

12. A method for treating cancer in a mammal comprising dispersing N-(4-{4-amino-7-
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conposi tion conprising N-(4-

{4-am no- 741- ( 2- hydr oxyet hyl ) - 1H pyrazol - 4-yl ] t hi eno[ 3, 2-

c] pyridi wB-291lishesmy1) - N - (3-fl uorophenyl )urea i n a sol PdTarsgetaBdssne f orm
wherein the crystalline formis Form| free base, characterized at |east by
a powder X-ray diffraction peak at any one or nore of the follow ng
positions: 7.20, 8.37, 11.38, 16.75, 16.95, 19.60, 22.04, 1l5and 22.86 20,
0.2 20 a@ﬂ(ﬂﬂﬁ‘dr@;( e@f)qmﬁﬁﬁﬂqfﬂﬂmﬁfétj2’0]@9&%913?}? hefIfENRizENT S. 9. The
met hod of cla §' rein the crystal

{ 4- ani no_ﬂp@@pbg}_yﬁy}@g B elif gryptalline form wherein the crystalhne form is Form I free base,

1 pyr aZ Qharderdizel B 1@2{%%3% BovedeP XLt ?hﬁfré’tﬁ%h bomenyh) ol (%] ﬁ%lrefs %fﬂ%ﬁ@%ﬁﬁ' ) urea

Form| free base or pharmaceutica osftion I's a y an oral,
par ent er a@bsitignsb7i2Aghial. 1188ckdals, 1295, AP ﬁ@;n’és%t andpizl 3§D ARFY0- 21 Wph eal

tr ansqer %ﬂ ?nakalttlléﬁ &l able%%'i’&’n?e'ﬁ’c CQIIrleIC and ﬁﬁﬁlﬁllst’erl %‘é% %Ll’tmé Qc;lfdagaSt ric,

intracra I ntrasynovi al’, Intra<articu 10. The

met hod ofdispkraiomiBg thmpwéucadlyt df@ct@awwlunu tg suhyesit bdzylgihaéma@e syndrone, acute
nyel oi d | eukem a, col orectal cancer, non-snmall cell |ung cancer, and
ovari an cancer. 25 11. A method for treating cancer in a mammal
conpri si ng . $eotompognd\N((4-{fdnamd-not-P~hydroxyethyl)-1H-pyrazol-4-yl1] th1eno[3 2-

5 bor oaRy Ty G aienkh B B Rero it R RSO R REb e i bRV A e

formios Fkefstillneffsr@eis Pase]l febdnaciariceackdail lelaﬁasta pbwda )pmw&ﬁra&crnay

5. 37, 1173 & 56y o5, o T ha Sllgtnezaoans Gl o5 a6 B0l hoTe b00Th 4

phar rracetztz.izg,adzl.w,@sz.me,m.ab,lza.caphy@ntze,ozeomz@.ure of solvents, and
adm nistering the resulting solution in a therapeutically effective anount
to subject having the disease. 12. A nethod for treating cancer in a manmal

conprising dj ?H@E&hﬂwnd\bﬁ&lﬁlﬁ?aa%&&n?he crystalhne form is Form [ free base

[ 1- (2- hydroxyet hyl )-1H pyrazol - 4-yl ]t hi eno[ ridin-3-yl'l phenyl)-N-(3
- f1 Uér oshensienzge adcgshbya deeaxcrﬁyétfﬁwlpﬁéeaﬂw PAC \@iynwdsp%ltton% crystalline
formis Form| free base, characterized at | east by a powder X-ray
diffraction peak at any one or nore of the follow ng positions: 7.20, 8.37,
11.38, 16. 75, Thec@moundotgirim3, ghcreigplep 2gstadneorm is¢opm 2 fred base,

5phar mac rdin he

resul ti ngﬂir(%([qa# %?@8%?2% %ﬁ(l)‘?dnepsaart {f%%ggﬁ edllE f}acg;a E o \/Sgloggng'uér%f ’;"Jfo, % subj ect
havi ng tl$e39d8§ed§é52 14 63, 1308, Th&2 cloniyo Uh 4o, m(za -22.70, 23. 37 24.29,24.61,25.07°

{4- a%no 3][ ; hydr oxyet hyl ) - 1H pyrazol -4-yl ]t hi eno[ 3, 2-

c] pyridin- yI2I prienyl) - N - (3-fl uorophenyl)urea in a solid crystalline form
wherein the 10crystalline formis FormIl free base, characteri zed at | east

trzgsiat Pg\é\g?rlf)xéd%y”gnagium g:_ctolgl(ﬁgs@%l @glprli%fg %Ocroll_%@&ipél rélref\y & clalms 1§ % cW ng

one or more pharmaceutically acceptable excipients.

25 17. A process for preparing N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-
yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea in a solid crystalline form,

wherein the crystalline form is Form II free base of any of claims 13-15, comprising:

a) providing N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl]thieno[3,2-
30 c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea free base Form I
monohydrate; and
b) dehydrating N-(4-{4-amino-7-[1-(2-hydroxyethyl)-1H-pyrazol-4-
yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-fluorophenyl)urea free base Form I

monohydrate.
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22.22, 22.70, 23.37, 24.29, 24.61, 25.07 20, 0.2 20. 14. The
conpound of claim 13, wherein the crystalline formis Form| free base,
15char actwoizaadised61] east by a powder X-ray diffracti on peaiRisatiio®aesh2 of said
posi tions. 15. The conmpound of claim 13, wherein the crystalline form
is Form| free base, characterized at |east by a powder X-ray diffraction
peak at each of said positions: 4.51, 7.30, 8.39, 8.81, 11.32, 14.63,

15.08, 15.82, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61, 25.07 2020,
0.2 20. 16. A pharmaceutical conposition conprising the conmpound of any
of clainms 18 Agnetheil fonticaying pcer ip A araIRe GemRraingAdadiepingp @ sebiedt pi ent s.

2517. ) A REAGE e df<e4 eQrtl?e%Heil i ll%\_léffék'tive amount of (a) N-(4- {4-amino-7-[1-(2-
{4-an1no-741-(2-hy§roxyethy| - H—pyrazof;4- '

yl ] t hi endiy&ozyailybly Hil-aiz@-4yyllthineaty.2)cmiridnd-§1; pnphheti flyereelenybures igol i d
crystall 'ar%?]é(i %éﬂlh%ﬁ'ﬁﬁ,‘ \Qhetraf? th%rc%{aﬂgnlelf&ﬁl Jsgglqﬁ ![I%e?%gs@ dardlcBSfo@se of any
of clains - 15, conprising: a) providing -

{ 4- am no-q4tby(Lpawydr Sxyedifydclion péafyr @y ohe 4 mbitofithedialf@yids positions: 7.30,

30c] pyri @idy- 3- ¥4 | -N A 35 r-ap fr e Forml

Tonohydr %tgél; ﬁa#d 1%.)65313?@0'1?5&%6'(, 265%\#?18 Denyb) b5 63 o M 2%P388 59598 dr (v

{ 4- am no-aphim{a2ethigdrcompeditivn complisipy Na@od-ahino-7-[ 1-(2-hydroxyethyl)-1H-pyrazol-

yl ]t hi eng[ -C ridi.n-3-yllph =N -(3-fluorophe ur free base Form
/! onony dratGes X el T BB Mharbalichy MR S i S compr 1 61 ng
adm niost evhiciegh the cdstalling &t iNByHNIQ fichBast] chaaseriadhheisapeupowddr Xyragf f ecti ve
anmount of . (a). N-(4- {4-am no-741-(2- . ..

hydr oxyet F%KTﬁééngﬁbpy%¥§WT?ﬁvi%8W§W§géTﬁ99pdﬂﬁ@8&§Lﬂbﬁ%ﬁ?fﬁaN'-(3-f|uor
ophenyl) usge, 19U 3B G0 CI3Y3t 2409, ne 6l orsm7° vher @2 otdie obé yishat! ine formis
Form Il free base, characterized at |east by a powder X-ray diffraction

peak at XAFMBRAUSHIASFPGIC KRBT | owi ng positions: 7.30, 8.81, 11.32,
15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61, 25.07 20, 0.2 20
or (b) a pharnaceutical conposition conprising N-(4-
{ 4- anno- 741- The mptpdridaimyis) wheeigheerpitdling Y (il &ae{m; 2LcPpyri di n- 3- yI | phen
Y1) N - (I bloyahRRARgLLAeay il SOl 4 fB] AbRdh DB N of Mo high s ¢ he
crystalline formis FormIl tfree base,” characterized at |east” by a powder
X-ray Form II free base or pharmaceutical composition is administered by an oral, parenteral,

sublingual, buccal, intranasal, pulmonary, topical, transdermal, intradermal, ocular, otic,

rectal, vaginal, intragastric, intracranial, intrasynovial, or intra-articular route.

20
20. The method of claim &, wherein the cancer is myelodysplastic syndrome, acute

myeloid leukemia, colorectal cancer, non-small cell lung cancer, and ovarian cancer.

21. A method for treating cancer in a mammal comprising dissolving N-(4-{4-amino-7-
25  [1-(2-hydroxyethyl)-1H-pyrazol-4-yl]jthieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-
fluorophenyljurea in a solid crystalline form, wherein the crystalline form is Form IT free
base, characterized at least by a powder X-ray diffraction peak at any one or more of the
following positions: 7.30, 8.81, 11.32, 15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61,
25.07° 20, £ 0.2° 20 in a pharmaceutically acceptable solvent or mixture of solvents, and
30  administering the resulting solution in a therapeutically effective amount to subject having

the disease.

22. A method for treating cancer in a mammal comprising dispersing N-(4-{4-amino-7-

[1-(2-hydroxyethyl)- 1H-pyrazol-4-yl]thieno[3,2-c]pyridin-3-yl}phenyl)-N'-(3-
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diffraction peak at any one or nore of the follow ng positions: 7.30, 8.81,
11.32, 15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61, 25.07 20,
0.2 20 amdoana/BBh4omor e phar maceuti cal |y accept abl e exci pceniss011039592 The
met hod of claim 18, wherein the crystalline N-(4- {4-am no-741-(2-

hydr oxyet hyl ) - 1H pyrazol - 4-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl | phenyl)-N - (3-fl uor
ophenyl)urea Form Il free base or pharnaceutical conposition is

adm ni st gf,6fpRhyAreRfd sohH@fy‘é‘@IlﬁE &rm, @H&kmm@ymlm% is Honhliepasal ,
pul nonary, topical, transdermal, intradermal , ocular, otic, rectal,

vagi nal , baws phrepsistipedat 1qapithy adromdpraX-rayi diffraggmisek af any gpe prmeraofthei cul ar
route. 2Qq,windfbsitibthe 718,804, Plf 2C|1§lb§n1§ 7|9V‘ﬁ€a[6ebﬁ‘2§ he 768CET 24 59 24.61,

nyel odys ?astlc syndrone, acute eukem a, 'col orectal ‘cancer)
non- s nral I25<9éT PO, Fihy Q@am@eqharn@n@utmléfr foagptablaedymeric carrizn, andhadreiniysting or

treati

250 1- (2 i arana R sEERTRY maSRREA Sty KBRS e b AR Tyt v -
(3- quoM@ph@nyl)urea in asolid crystalline form wherein the crystalline
formis Formll free base, characterized at |east by a powder X-ray
diffraction peak at any one or nore of the follow ng positions: 7.30, 8.81,
11.32, 15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61, 25.07 20,
0.2 20 in a pharnaceutically acceptable solvent or m xture of solvents, and
30admi ni stering the resulting solution in a therapeutically effective
anount to subject having the disease. 22. A nmethod for treating cancer
in a manmal conprising dispersing N-(4-{4-am no-7-

[ 1- (2- hydroxyet hyl ) - 1H pyrazol - 4-yl ]t hi eno[ 3, 2-c] pyri di n-3-yl | phenyl)-N - (3
- fluorophenyl)urea in a solid crystalline form wherein the crystalline
formis Formll free base, characterized at | east by a powder X-ray
diffraction peak at any one or nore of the follow ng positions: 7.30, 8.81,
11.32, 15.08, 16.79, 19.46, 22.22, 22.70, 23.37, 24.29, 24.61, 25.07 20,
0.2 20 in a pharnmaceutically acceptable polyneric carrier, and

adm nistering 5the resulting solid dispersion in a therapeutically
effective anobunt to subject having the disease.
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