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SOLI D SALTFORMS OF A PYRROLE SUBSTI TUTED 2-1 NDOLI NONE
FI ELD QF | NVENTI ON The present invention relates to

waoborazeatt forns of a 3-pyrrole substituted 2PCT/IB2006/002506

i ndol i none conpound,
5- [SOEIMUSADTFORMS OF AIFWRROLN SUBSIITUTED daNDOLINONE

]1-2,4- dinmethyl-1H pyrrole-3-carboxy lie acid
(2-pyrrolidin-I-yl- M@Mﬂ@oregoing
compot Sp.F Hf'ﬁln%lﬁloﬁlg' gtté %dﬁdysaﬁffo soéteeﬂ fll‘pgﬁ?%%ﬁﬁ 1tut8d 2~

(" PKs' € conpoun 'S |nve ion a eret
lisddlitloné lorhp@mm sifS-dlusto-2eks- 112 tilye-indola3a+yitdendicthyl]-2,4-

etk BBt AR U BT pry e G She
poﬁ%ﬂlﬁﬁfﬁﬂ thﬁﬁ%é B0 ool s (1R ke
BACKGROIINID tHik emfentlbm wierthere o rofidefulan tmstn@@kcgdem melated to

|nfor on only and is not admtted to pe prjor_art
2 n?lﬁ%aé’ SN RPBRESe8HCe SBIPEYioRT RIS Salts of this

RARHELHA 68 Sds O Ml RerlBFEabIARAOT: ok Blvention is also

I's IS pol ynor p ol ynmor phi'sm
atcates tovpelyner@smb thenghosphest sdlt formof |the aamdal tiplicity

of solid phases that di fﬁ_&g&dmﬁal packi ng.
Numer ous exanpl es are ci tandard references
of solTig B&yfgRE BREEEEBa fgrcﬁi?ﬁﬁﬂi%ﬁﬁéﬁdr%h? an@iéfx{bt acnitted

R, Solid-State Chem stry of Drugs, New Your, Acadenic
Ro &s rip1 @8 B) the KudseetrinverBoandst at ter, M,

New VORI HBRGARY P el Eie SRR g
ald iMESWDS péi%m&gﬁfs?ﬁi ‘P%%g &PhisMRRCHS %&Heﬁ"éscoﬁigound crystallizes

pol ynor phi sm har m 58, 911 (1969 yrn
sm atmagltipheity, ofi snhg phaeathat r}xffey nmrmstgl achingi Nuniefdug esaimples are

%j{a'l%gﬁe Sgaﬁ %f%l;%:sl ggitssghﬁﬁ*#@d;l)rr(])g%%g%éjrgf)}%b%)c{ceuﬁcals Bym, S.

de Esn@s%@cmnﬁmf %@Eﬂr@%s NRGKY 618, ABMIDPRRS (198Y); Kuhnert-
differ in ways that influence drug rel ease,

SBiandstutent M. Sbabnomnisgroseard Iprrén.eméms ofdfiharmaceuticals, New

it REbabd st UG FuRiPuReS 2k iy Phacmaceutieal

applications of polymorphism. J. Pharm. Sci., 58, 911 (1969). Byrn states that, in
general, polymorphs exhibit different physical characteristics including solubility and
physical and chemical stability.

Because of differences in molecular packing, polymorphs may differ in ways
that influence drug release, solid-state stability, and pharmaceutical manufacturing.
The relative stability and the interconversions of polymorphs are particularly
important to the selection of a marketed drug. A suitable polymorph may hinge upon
the issue of physical stability. For example, the selection of a marketed drug may
depend upon the availability and selection of a suitable polymorph having desirable
characteristics, such as excellent physical stability or the ability to be manufactured in
large scale. The performance of the solid dosage form should not be limited by
polymorphic transformations during the shelf life of the product. It is important to

note that there is no reliable method to predict the observable crystal structures of a
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important to the selection of a marketed drug. A
sui tabl e pol ynorph may hi nge upon the issue of

w@bygiosal2z stability. For exanple, the sel ecti oPCDIB2206/002506

mar ket ed drug may depend upon the availability and

sgiverc thiugror o6 prdict theaisisteenpe b palymbrpha wiitigdedizsble phydceal
characteristics, such as excellent physical stability
HOPHESHbi lity to be manufactured in |arge scale. The

per f orprOge &Ey&gﬁh%aia@yz@Qﬁf‘glr?o%H&g%a?ag %&‘ﬂ%%}g%(% gﬁ)ups on

limted by polynorphic trans t uri
styedsinel, pdrmepdnd theeopine desidues lof piageinsnite tcandeqtienceobdLthis
that .there is no.reliable nethod to ﬁredi ct the

OHETHRES PRl YA 2L HReeripg sings viigae All aprsgisar cplb life (o2,
PG, O B A0 Dol O 10 ey b A SHEARDEnd pr PIC
pisdE phdrurtharmaene, dfmotmal Bk getiyitynas besm felatabionchossel disteders,
arnloll t hr.eoni qut rfSi dule tOf tygr.otec:i%ns. The consequences
JAgRE FoRLelSoRon I reaitRing disgases such atqiane Iy oG Hemely
wifdletdldisadds lsu@sRedoslaSfonfaqblaid bdRef)e- 9- . cell growth,

differentiation, and proliferation) In one way or
anot helReageise fitosine Rikases (RVKs)Y a clags bhBK e excellenteamdidates for

PK acti Vi b | at,ed host .of di sorders,
el R A A e e et i L
spi6lifepdtions@tisasival hid S%tFRIBIY WistdshBidd idiaSaRggSorsuch

as glioblastoma (brain cancer). "Receptor tyrosine
krpﬁlmgmeﬂﬂhg)mec argpras ef dyfsraprilatign anadwdsediesgxpression (Her2/neu in

[ r | ecu t arget.ed. t her apy, cause
A0 LRGP chOlord IR E S ot IR g o r Tl e Sy
adetlvatigiinyiation KITNE ghdtRantedtinhstebnsd] @eHbd! iek-telitdd tyrosine
vari ety of malignancies. The mechani sns of

dijissegUilh? (1Fal Drie pertte m@&g@wﬁ@fdiema)( #edt @ftoasineilpops of
ROl PRE SRRl S0V SH SRR TR R By n

imnelga@hd, platlesdérhiall gsdwibradtol/ PDOFSecdpidi(PBIGE/BOGFR) in
tyrosine kinase 3/Fl k2 (FLT3) in acute nyel ogenous

|8the8HW-a) , and autocrine | oops of activation (vascul ar
oL b RS B AR
reanitpicancefBoi-ERFIR)abemag @k presdgn ofthe Madhtdgene occurs in both
e ualnéatn(cel%arﬁ-rrleK %)stgczils\éll(recoklilea(.e ?ntgrggt(i:nrgl}g %grrjpgra%?erta%?iggt?rlgemﬂtggggs in the
juxtamembrane (JM) domain of c-kit are seen in 50-90% of human gastrointestinal
stromal tumors (GISTs) and in 30-50% of advanced canine MCTs (mast cell tumors).
Although the mutations in human GISTs consist of deletions in the JM domain and
those in canine MCTs consist of internal tandem duplications (ITDs) in the JM
domain, both lead to constitutive phosphorylation of KIT in the absence of ligand
binding. The RTKs and their ligands, VEGF, PDGF, and FGF mediate neo-
vascularization, known as angiogenesis, in solid tumors. Consequently, by inhibiting
the RTKSs, the growth of new blood vessels into tumors may be inhibited.
Antiangiogenesis agents, a class of molecules that inhibits the growth of blood
vessels into tumors, have much less toxicity to the body compared to conventional

anti-cancer drugs. US patent 6,573,293, incorporated herein by reference, discloses,

among other compounds, 5-[5-fluoro-2-oxo-1,2-dihydro-indol-(3Z)-ylidenemethyl]-
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cani ne cancers. For exanple, aberrant expression of
t he Met oncogene occurs in both human and cani ne

wosteosarcom. | nterestingly, conparabl e acti vBCT/IBR006/002506

nutations in the juxtamenbrane (JM domain of c-Kkit
éh@dse@hYEHﬂﬁﬁmﬁnﬂﬂommbmﬁﬁnwgﬁfmp%?dnd&sg@m@ﬂngyg@ﬁ@|
tunors (G STs) and,.d n .30-50% of  advanced cani ne MCTs
((ﬁﬁf&“a@%’l ICS(PEH)‘RHI"E;{.)'gﬂbtaﬁgjc?gfﬁu?‘f'@grﬁﬁpﬁ‘ﬂlr%ns in human

G STs consist of deletions in the JM domain and those
in canine MCTs consist of internal tandem dupkications
(ITDs) in the JMdomain, both lead to constK?EE)ve
phosphorylation of KIT in the absenge of |igw

bi ndi ng. The RTKs and their ngandshkyEGFriPDGF, and
FGF nedi ate neo vascul ari zati on, owlNas

angi ogenesis, in solid tunors.
inhibiting the RTKs, the gro
into tunors may be "i-Rpi B

ngequently, by

h™gf bl ood vessels

. AnH angi ogenesi s agents,
a class of nol ecul es i nhibDts the growth of bl ood
vessels into tunors, h less toxicity to the
body conpared to conventionll anti-cancer drugs. US
patent 6,573,293, incorporated herein by reference,

di scl oses, anong ot her conpounds

5-[5-f1 uor o- 2- oxo- | , 2- di hy@PERPRYDI - (32) - yI i denenet hyl

] - 2, 4-ChApdudIT-$ s b @ult-thar ke IPK Aeliflating ability. The
(2-pyrrolidin- |-yl-ethyl)-am de (hereinafter

"coprpButhis therpfore psefiglgn tigatifeodisedins gelsted te eosmal PK activity. It

; ad, | d j I | e t pat
Suy BitRl s AR EE RO ER Y REE HIE Bt aniaomgound I has been
tshews i@ intibiSEITIbhdsphbiyeioh aredt SN $iSTiferdtRnddRTintice cell cycle
abnormal PK activity. It is an_ inhibitor of.the RTKs,
PoxestRnd\ppapiRrsis ki maligipant maytzelldingp duvitro lexprgssing varia owmns of
t o 1 nhi-Ri i e el .
P bR RGBSl ypeial model
aEepkoah®r kendgrdtsgrRitg M@ telt Hhés dfid@Ssd Hunvdn tifhor origin.
expressing various forns of nutant KIT. Conpound | and
r el at dePipusd Jlidusehildoptatiag corocrinsoBpPRioN eaimatp gedinly dogs,
3191 D36 E%%rfofﬁlgqgﬁﬁ'ﬁén‘% oft rn'zt%oglga fcalg&}‘ ﬁﬂu&mglﬂsngﬁc oJancers

I'ver se hunan t unor of1 gl A. npoun I'sTuseful for
tin€ladé, byt eramoelismited to; dstikamniaQ Bradm tan@bs nonsinall el 0g, cancer,

and is also useful for the treatment of, inter alia,
SARPUS GellisarriRmIma, SHEPFYERRE &R0 oiatrgEe, Blieblastempdpng cancer,

:ﬂlmd%? e, nb&HKRIM Ak cg’l{c@h RmaAleh rluni@aﬁé&?@fi&mg,%oiorectal

ung cancer,
cancer, genitourinary cancer, and gastrointestinal stromal cancer. Also, Compound I

is useful for the treatment of diseases related to overexpression of mast cells,
including but not limited to, mastocytosis in humans and mast cell tumors in dogs.
Compound I was recently shown to be clinically effective against a number of
spontaneous malignancies in dogs. In the study, 11 of 22 canine MCTs showed
durable objective responses (partial responses and complete responses) to Compound

I treatment; 9 of these MCTs possessed ITDs in the JM domain of c-kit.
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squanous cel | carcinoma, astrocytona, Kaposi's
sarconma, glioblastoma, |ung cancer, bl adder cancer,

whead/oand2 neck cancer, snmall-cell |ung cancer, POl/iE20es/002506

col orectal cancer, genitourinary cancer, and
gast r cGamypesnd b adaddy coystallizsaritesolubMityds alatp 6 ygdnL in gH 6

S e e g2 E” BIER the POl ayes ayHGC A Koy fine particles
| prdBifigged &Jzt off?(ﬁ{lﬁ’&y &&ﬁ;dgsthé &s’ﬂé’c@@@@syﬁﬂﬁsﬂaﬁbs@&d&t 1solat1on of

tunors I n ogs n’poun was recent | Yy shown "t
chésaifia iphryickes oy dilirsteorayes Sﬂ@W, andradrbé palwfrespt@dta&meﬁln@tlon

. Int t 1 1 of i ne.
e S RoeE o oral 0L Copind Db nbsieo] papFnt il dSirabt
f;ﬁ§ﬁ@£1§)@§pe§m, conpl ete responses) to Conpound |

treatment; 9 of these MCTs possessed |ITDs in the JM
domai n of c-kit. Con‘pﬁiM&ééﬁwﬂiL@izes I'ts

sol ubiLity is.about .10 sphat fe

ot oscuitihesiEhrnt A e’ &R ieaPOdSROg Rt esdh foms
RATonoasd Pivefd nthabiesd s ar@ﬁe@@ﬂbyd h&®Bind (Sdeﬂ]glblehﬁ Thsé
step of synthesis. Subsequent isolation of these fine

pasludethe §ydrpchloride. fomaratangtrass, phosphalg, andascerbetgicelts of

I

(fe %#%otugglaéoas?& mﬁch#{aﬁé{é&é n So:?g{ae? ga?tgbhfiﬁeldpho%ghaa%e §ﬁ{

ctezﬁmmbh ¢ pndsapﬁmegwapfdemeﬂiéd B% saﬁlﬂbm:ﬂ\wh@fgm'ﬁaesuable

I NVENTI.ON Thi s invention conprises salt forns of

CHAIBIGHEI0S. POlFm@E?hoﬁcfﬁfeéH’éﬁFV%’%ﬁdtth? e¥ifgnest ofddmsdymerphs of
See Tabl

PRI PASREE, ARG bel Rk PALMATE. T L0 (rate

phosphlabae a@jedt ascwbaicn wavidss wfo ﬁdlrfpﬁh!sndf Comp&agdgwherein
on characteri zat| on of these salts he 1:1 phosphate
he salt fognpoiehetad f5erm dircitrate apg §hq>~°<ﬂ>bﬁt@|5ﬁ1|t°e @négolaat@%@ltd

AL O o A P P PRt
Gormpuaib 06ClLHRITE0H 31:6,P l"sesfeliict‘ednhmﬂtﬂéﬁ efbodinteht, Olh&ﬂShOXphate salt

In one aspect, this inventign provides two salt forns
cfprrww%am@tmg POIE FrempboRE2 & Rbeg 307 & @é?lé%tﬁ%d?qmmndl

Ssiitatd E% gtu{:gpisphate salts, and sol vates and
E}B])}ﬁia £ reof I'n one embodi ment, the phosphate
sal t form VVI th a nolecular fornula O 022H25FN402H304P

is selected. In another enbodi m%@ t he phosphate salt

0O N
S~
N
/ \
F /N
O
N H,PO,
Compound I phosphate

In another embodiment, the citrate salt, Compound I citrate, which has a
molecular formula of CzHasFN4O2'CsHgOy is selected. In yet another embodiment,
the citrate salt form with a melting point from about 178 to about 183° C is selected.

Compound I citrate has a structure of
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formwith a nelting point fromabout 285 to about 290
Cis selected. Conpound | phosphate has a structure of

w@eowoss2d2 | phosphate I n anot her enbodi nent, tP€T/1B2006/002506

citrate salt, Conpound |I citrate, which has a
nmol ecul ar formula OF C22H25FNAQR2C6H O7 is selected. In
yet anot her enbodi nent, the citrate salt for Lth a
mel ting point fromabout 178 to about 183 C ks
sel ected. Conpound | citrate has a struct
of Conpound | citrate A second asp
is a pharnmaceutical conposition coiy
phosphate salt or the citrate sa
sol vates or pol ynor phs Ehergof ,andgja pharnaceutically
acceptabl e carrier or exc —Agthird aspect of the
invention is a method for “the~midul ati BROGL t he
catalytic activity of protein kinasesl%ﬂﬂﬁr ségg
contacting said protein kinase with the phogphate or
citrate salts of Conmpound |, or solvates or oror phs
thereof. The protein kinase may be selected fromthe
group consisting of receptor tyrosine kinases,
non-receptor protein tyF88IPABIG] ¢ifigies, and
serine/threonine protein kinases. A fourth aspect of
the invention is a nmethod of preventing or treating a
pr ot ei A séiond aepecebithe ihvadhtor Berphammastutic) @Binposition comprising
CEntlshqg adn1n|ster|n to said qQrganisma
ttA& PROSRHREF salf Py the citets salierfrasmnnund . of spivatasee polymosphs

hid ﬁggg [+S] hat r the
g???gﬁgﬁ%gp? 0 %%ﬁ%@%%%Qﬁ?ﬁgﬁﬁggﬁ&gfggk%?epolynnrphs
t her ech thishapect pii drenaeantiondad nettaddeptha bhelutaiohi o thedtatalytic
excipiept. Ln one enbodinent, the organismijs a hunan.
%ﬁgﬁbf’ﬂ%ff)teéfh%l&}a?wwpﬂﬁlﬁg ContaeiHss?d otein bigase vish the

; [

e o A ST s o PR ERERAThARor, The
dirgteindenaseanayde stecedtfan theqrrotheomngisting of rosptst tyngsims kinases,

ece‘%))ior tt)e/rosi ne ki.nase rg!sate di sor der,

SRS tosiRy HgGS ARSI AuisoRar Rt dissrYer
and a & ehirfhefsh&ti 80 MHeNRydtigh & MnikiHda ?81[6'%7!535&%‘?@ r%e;ltigé a protein

di sorder. The(grpteln(kinase related disor
danase rdefed dsardehin gy ogmismrsinptising adfimstefiGER saéd arigenism a

%esr%eql%{:allyaefjt%%g\fg amount of a pharmaceutical composition comprising the

he invention
i si"hg t he
Compound 1, or

phosphate salt or the citrate salt of Compound I, or solvates or polymorphs thereof,
and a pharmaceutically acceptable carrier or excipient. In one embodiment, the
organism is a human. In another embodiment, the organism is a companion animal. In
still another embodiment, the companion animal is a cat or a dog. The protein kinase
related disorder may be selected from the group consisting of a receptor tyrosine
kinase related disorder, a non-receptor protein tyrosine kinase related disorder, and a
serine/threonine protein kinase related disorder. The protein kinase related disorder
may be selected from the group consisting of an EGFR related disorder, a PDGFR
related disorder, an IGFR related disorder, a c-kit related disorder, and a FLK related
disorder. Such disorders include by way of example and not limitation, leukemia,
brain cancer, non-small cell lung cancer, squamous cell carcinoma, astrocytoma,

Kaposi’s sarcoma, glioblastoma, lung cancer, bladder cancer, head cancer, neck
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rel ated disorder, an |GFR rel ated di sorder, a c-kit
related disorder, and a FLK rel ated di sorder. Such

wale@ansiers i ncl ude by way of exanple and not PCT/IB2006/002506

limtation, |eukem a, brain cancer, non-snall cel
I %ﬁ@efem‘?@épmas‘a@‘éﬁ@ Qancesn [prostaie camerrbreaalsctanomyi;mnihs:ell lung

| |oblas ncer, bl adder
SSRES) oA RS RS LTRLERESC, SRRy coce
Cgii@ﬁelmtesﬁnﬂ%hﬁee BEER! an Mt&ﬁﬁﬁurfeadiﬁﬂer §H?}F fofifdration
C(}L;ig(gflcancer gl i oma, rrast ocytosi s, urmr

de feétené%ﬁé@FOSlig OPOTas s V@I&Hyppfé-tﬁmau disease, osteoarthntls
t t
GRSLE O S8 kAR, o ABR R s b e uprguicat

fdikorded snd @sarmoasscalaru@erddeppel Li ndau dI sease,
ost eo%t is, rheumatoid arthritis, ngi ogenesi s,
infla aspesit ebthgdnventian ismmabod gf p@lpamnng:ph@ehate aﬂtzlcrystals

o rHasds Z n ¥ ARG ?'{)xg I%gnghﬂ?ﬁro mdél (?kg y?ﬁ DG ‘tﬂyé]-% grc}lmethyl-lH-

i nvent I's a ne prepar

qryyslaBeariokgléeacid (2-pyrrohd1n—1-y1 eth l) amide which comprises
5-fl uoro- 2 oxo- 1, 2-di hydro-in - (32) -yl i denenet hyl

]51n O(lim&}%ftﬁv 10|n]qﬁr§,q Frppwt o§ ph@pb@r@aqlé tathe dpase in a solution
(Rn¥s I |d Qint o4 7 | sBIvERE tﬂﬁ'n?%hg %ﬁggahﬁ?e salt in, solytion to

i nt odu Ing a stolchiometric anoun

tooystdlbzd) agmaratingaths phcus’ph@te sgloonystalifign messféﬂ%@ﬂﬁol@tﬁorﬁ and drying
xtur sol ve ts, rcing.the phosphate salt in

?EWF%H &Be Eli‘%ﬁg g Ercz may §p Fteadugef infpe wwﬁc@ i 40%
f
Gholgt @%c%ss tﬁﬁlﬁ'@ B @.S'%%' bRt HEY %ﬁlep%e@ﬂ%%?&% 1 é’ i E) f

crystals. The phosphoric acid
anparatingihie clystads #@%thosdvent xdesen may bhlﬁpﬁ@ésaidnfé‘lﬁetomtrlle to
opanol . The ste

| v
3B o4 BBy EE HeSORGM, it PAreRtagBE theariteiagrom the
GeRRAL %t%qh@gawggﬂ%rﬂﬂ i@ the solution and

rotovappi ng the solution. The step of separating the
cryst ak sixfly sspectiof thedhvention Sod utethod ofpyepatisg cnmaﬂts:eystals of

et -5 R0y Boke-T e BRbanehard Seageary Thr diSety1 15
?yh%ief-i-@ﬁ’ﬂbﬁxﬁmo&&ﬂi(( olidin-1-yl-ethyl)- al‘i‘llde Whl(éh coml?1 ﬁes

2-di hydr o-1 ndol -yl 1 denenet hyl
|1m4p@dupmg@ st@ickiamietrioydmainé of cftric acid to the base in a solutlon comprising

olidin-|- e which
e PR s o el B stite S R b pHEn R prsietioe
surhafneht Bit@teStydls HoMRhE $6196htR0RALY SMd cﬁ’ffmg the crystals.
m xture of solvents, forcing the citrate salt”|
5(131? witrie Acidanasr ajsn b intrpducedaman amomyt oflabowi W/amlasaktess to the
s i Stﬁg{a Eol% nrﬁgyhce()rr?p(%is\c/%qtfhanoi LHh {ép o?ggpaga{t%lg tﬂe crystals from
the solvent solution may comprise adding acetonitrile to the solution and rotovapping
the solution. The step of separating the crystals from the solvent solution may
comprise filtration.

In a seventh aspect, the invention provides the polymorphs Forms I-X (as
described herein) of the phosphate salt of Compound I. In one embodiment, Form I is
provided.

An eighth aspect of the invention is a pharmaceutical composition comprising
the Form I polymorph of Compound I phosphate and a pharmaceutically acceptable

carrier or excipient,
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The citric acid may al so be introduced in an anmount of
about 40% nol ar excess to the base. The sol vent may

wa@ eowpsee2 met hanol . The step of separati ng thePCT/yEbed/®2506

fromthe solvent solution may conprise addi ng

acet onAtminthespest bithe Sleutionis aanethod f@\eppoaalatibieof the catalytic
sol ut i o?.g The step of separating the crystals fromthe

SHI RO BEAIeIR kERSFreSPmisise) contaring saad profein kinase withéha Form I
t ' [ i des the pol ynorphs Forns

Wg?hfﬁdﬂogghﬁg?%@%%\ébf t he phosphate salt of
ConpouAderith atpecbofthe itvenlioreis b, méthsdf pregenbing \or Gestingprotein

i.ghth aspect of .the invention js a pharmaceuti cal .
gﬂﬁﬁﬁ‘}g F]taFegr@%%ﬁ%ﬁrm &1 AEPRRIE qOgHFisIngRenyAistepng &9 said organism a
Ga i cept.abl
caepeneally BIER R aREuAl St o P0G TRASHIHAR CoRbaRRIToShate
i lo cane reptblodindndrthe hegamisohub athivoian of cémpardad adiyttal. dn another

activ'.tg o{bgprotei.n ki nases conprising contacting said

PTRROSHRCRY; Hhe SOMpARign pRinat & a.¢at OpBHg h disordsanisslid by way

Ries aiBletndot ARHilhiaS RER! oA iddPabdiEBbEARL S @ method

of preventing or treating a protein Kinase rel ated

di sor dén clemerth agpeghod thenmventior siangethckio Nprepingn®liorphs of

sai d orggnism.a, therapeuticall ffective anount of _

t %nﬁ%wﬁwaphﬁﬂ?lv% Wg’iﬁc%&m@éﬁﬁ%la%@%@whaﬂ&atq s3ltépa solution
is R sol ¥l LB RRY o

SRR TR sl o8 AT B S O SARRRY i opont o

dhe spluigen, and separsdingtthelpapmoemhserystals fiden thy selgntafolution. The

e le and not limtation, t..cell tunmor and .

FRR B e ornbrias WAt i taaiieie, TBY Salwaen o feerse etganol

MEieltRlllofis ol RpRMIaY Ge RRknARBL PhS of Compound |

phosphat e, which conprises introducing the phosphate

sal t t&tweldblaspdchaf homprentomiy the swl ofeéind plorsplatabxtitne salts of

olvents tianall ddi,ng.a RQridging solvent .to
ot dios H}@ﬁ%"@@%ﬁg@ﬁﬁgﬂi O&th%%htplﬁ th Brepagpidon of a
frhicliddnitait SOicheB Lsdrol M ithOReatthBS: o34l dﬂéehgmmg@ixte%y%}é&%al PK

wat er plus acetonitrile. The solution may conpfis
#Et¥&hol . The bridgi ng sol vent may be net hanol. A

i e S G IR S

Figure 1. Moisture sorption data for salts of Compound I.

Figure 2. Powder X-ray Diffraction patterns for Compound I citrate and Compound I
phosphate.

Figure 3. Powder X-ray Diffraction patterns of the ten unique solids obtained from
the polymorph screening study (See Example 5). Form I through Form X as
designated in Tables 5 and 6 are presented.

Figure 4. TGA curves of solids from CH,Cl, (Form VI, immediately after
precipitation), Hexane (Form VII, after standing overnight), and acetonitrile (Form
VIII, after standing 3 days).

Figure 5. Results of agarose gel electrophoresis of PCR products from MCTs
evaluated in Example 7. Lanes 1-5 correspond to patients 1-5 in Table 8; Lanes 6—14
correspond to patients 6-14 in Table 8. Controls consisted of PCR products generated
from the C2 canine mast cell line containing a 48-bp ITD (Lane 15) and from normal

canine cerebellum (wild type; Lane 16).
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abnormal PK activity. DESCRI PTI ON OF THE DRAW NGS
Fif i e6.1 Redusitions ineMEGr phosplrorglated K1ar arﬁqjhbspmym?mwa&uular
I . Eigure . Po -ray Diffraction patterns for
oé%galﬁgulf‘teéikf’}aé%gﬁgﬁﬁ/ Gutrele dpteadSipamroungl phpsphate
Powder X r ay DEFAIIF) ARARIPTRINOIPEHETRVIARTII Jue

nor

sol i ds obtai ned fromthe poly pn Sc study
( Betinitionspleles othewrise statedthe fglovRng terisased @sthg spdctfication and
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Esterplleende, dizoes ihdideot, oTRAISQOAE/draIed breht phdsphotylation of serine
Tab 8;.Lanes 6-14 correspond tg patients 6-14 in
Tﬁlld epninedindeiths inlieare digcter ipdireho88UEss gener at ed

fromt capy : ool l cllne al.nk n 48-.0
| TD (Lgﬁ% 15) @gfﬁlgs?@%?ﬁt“ﬁrg‘?r#ﬁfér%:%nﬁloﬁlg&%gértg%%‘%@}ﬁ ‘t%\gﬁrﬁl&
t ypepanicusbipl6 hufiags med Gclides e islﬂ’ﬁﬁ li'(kjrﬁtekl’ffa', ca‘csI alndI dogs.

hosph ated KIT and phosphoryl ated extracel | ul ar )
Do b ket Cohatini e O aRstng B Ao BPoR by e ereiggdnvention
0 1 e :
I %\II{/ENFI P%etfb %ﬁpgﬁgﬁg&? n'gglgésr lﬂga?ﬁer vvl(;is?t!eol?%;%1 %Lé%?%?% catalytic
f adtiviwiofi thet B¢ nesthes didecitly, tdcbysiptetadting atittothe &Hﬂé@ it%'lf,f‘ér
have the.nmeanings discussed bel ow. The term"C' en
uPdFestys -6 §¥ % cing VERpRItherirlesiie Aa vaesh the cafglytis activity of
Cale kir4Se isRpedRhM “catal ytic activity” refers to the
rate of phosphoryl ation of tyrosine under the
i nf | uehekterdi“IEot means th comehiratifn dEKsstantipoinCHEEhakchieves a

t Qa?f—%gg%?aq ?I{Igll)i?iglll oF th%fPIE gcrtivri]t?/.

The term "modulation" or "modulating" refers to the alteration of the catalytic

activity of RTKs, CTKSs, and STKs. In particular, modulating refers to the activation
or inhibition of the catalytic activity of RTKs, CTKs, and STKs, preferably the
activation of the catalytic activity of RTKs, CTKs, and STKs, depending on the
concentration of the compound or salt to which the RTK, CTK, or STK is exposed or,
more preferably, the inhibition of the catalytic activity of RTKs, CTKs, and STKSs.

The term "PK" refers to receptor protein tyrosine kinase (RTKs), non-receptor
or "cellular" tyrosine kinase (CTKSs) and serine-threonine kinases (STKs).

The term “polymorph” refers to a solid phase of a substance, which occurs in
several distinct forms due to different arrangements and/or confirmations of the
molecules in crystal lattice. Polymorphs typically have different chemical and
physical properties.

The term "pharmaceutically acceptable excipient" refers to any substance

other than a compound of the invention, added to a pharmaceutical composition..
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and includes, but is not limted to, cats and dogs.
The t €Tl teaniplEcmacgiticalefotp®sition breférg g nix e glune dr afore of
i nvention and_ a target1 PK together jn such

t t
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interacting w ki’nase | Irectly,
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t he cat al,%#i activi é¥ of the kinase is dependent. The

¢ RIS rRERR Of ACHTIPAURE 1O A eIARISE: i on of a test compound
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t earti¢reor alilnentdbat doeofiottchesecsigrafigent orritetion vo bty organi’ikeend does not
Ks, .apd.STKs. .In.particular, nodulating refers to

ot T buniaceaorRY rPoRenes Db admanyeiee Sadppid y

of  RTKSpe feffSpolgRfdrphPhaay ASEHELAGRIEY ab DEFAGH NSV ABd Bfystal

f RTKs, CIKs, and STKs

the catalytic activity O S, , ,

diepes df mgoropoundeThotecmnisoanslodessbiviates (confooms dompinggy folvent,
t ich the RT CTK, STK . d , .
SR SGOTDheRS TR thee AORCStallie FERRR A e TR P palyates Gic.,
Oforri?d KhichCChon]y2R0mRId Sy rehldRide@h&Lolb¥nt Foh 8ESIvhR).

receptor protein tyrosine kinase (RTKs), non-receptor
or " celhailesm salyateish needip dasreibe @Pr@pcudardcomplex comprising a

seri ne-threoni ne. ki nases (STKs The term "pol rph"
~ShyRginn B BR31G45h AR B 6 hOR et tieb STy RReot g Sl vent

| RoREYIeS, Fbr &lafipld)ethahéll The b@ hpdrdel fsn@Nbyed when said solvent is
arrangenents and/or confirmations of the nolecules in

cvgiet.al lattice. Polynorphs typically have different

chem cal and. [ ropertiges.. The term . |
ohar e A0R MG ER BEERR G 1o B e8P ofpceptainpgmorph
Siakisdagiplemediehatloftan polyeuipiere prkerti€ ah BB 1848 than about 15

added to a pharmaceutical conposition. The term
"Weighiheesednt il anotheingrakadiment; “substantinllydree” mseng fess gran about 10
one f t L € by ' r
08B AE e NSBB8 o
Wytighpdiednt dh etill aadthecsisuiiemes, “sabsthintadly free” means less than

pﬁ)%lsric ?Lv%%h(t: %Lrlcse/r{tpggrilggl%evtfjitﬂil gr%lilla%{y salgﬁ ?r? %haebalrtewould understand that
the phrase “in an amount less than about 15 weight percent” means that the
polymorph of interest is present in an amount of more than about 85 weight percent.
Likewise, the phrase “less than about 10 weight percent” means that the polymorph of
interest is present in an amount of more than about 90 weight percent, and so on.

The term “therapeutically effective amount" refers to that amount of the
compound being administered which will prevent, alleviate, or ameliorate one or
more of the symptoms of the disorder being treated, or prolong the survival of the
subject being treated. In reference to the treatment of cancer, a therapeutically
effective amount refers to that amount which has the effect of:

(1) reducing the size of the tumor;

(2) inhibiting (that is, slowing to some extent, or stopping) tumor

metastasis;
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nd h
R 8 5P DB PG B BB PR g oAUk i ater lus
TRBtoh eI, THY 9513tisn mag a%m%g?ﬂﬁge MrgfuRAtdobRh¥ent 1S

water. The term "substantially free" in relation to
t he anbhesaltyimay bearystilhizedolsingor ybichiomestricaaddlittoniazsisllization

t .ot her pol] ynorphs ar esent. i.n an_anmpunt |es .
cheridiso s gl nig abihe EFerich RdpCERGq R Base in
s%uhﬁfnaﬁi iRl dnybddigent, ﬂﬁeaﬁﬁuhte&?cohmeﬁo@nga 1101241 t8fe base. In

percent. In another enbodinent, "substantially free"

rasather be@gdmh thruourt ofiedupiteriquas Semt 0%Itp abeit|60% molar excess

PR S S0 P Bl RS HR hLUr G RBE Bl 0% o

Sdbolit 509 nhd18r éXcksswe tehaddds g@tt @idthek BidbodiRnp MR A& B0t bf
an amount | ess than about 15 wei ght percent" neans

tdeanterien 1@3@0}«%@%@&1 @WP-‘@rt@ dhe hase.phheconnterianamay islipde

Q}ngg g&n gtﬁ c1§' at(? er gcé)F]%alé% {%%Wn%an teFﬁ)thment,

tie c@lﬁﬂth’tﬁ@{ ﬁhh@lﬁhdsphe@é ﬁﬁlt I ﬁlolﬂ{di‘ &ﬁibbdllrr(én@ Rhéeibfdriodfis the
more than about 90 wei ght percent, and so on. The term

"qilieleapieut i cal |y effective anpunt” refers to that

amount.nof aﬁ he 58191?&9 WilePR 0% 8¢ smlﬁéeet;geg}z%ﬁggg B)‘f' Q%r{}lrlnon

preven}“heS evl a or aneliorate one
Sty chiti Qs indludifg ceblEn] eeihokgionJirbivaigeetc., howh ol omgskilitel in the

Satjr{ \{Elx\c/:gsls so{veatr;?nay be removed from the samples by methods known to one
skilled in the art. In one embodiment, the solvents are removed from the solution by
adding acetonitrile (ACN) and rotovapping the solution. The solution may be
rotovapped from about 40°C to about 60°C. In another embodiment, additional
solvents may be added to the solution (eg, isopropanol and methy! ethyl ketone) prior
to rotovapping. The crystallizations may be conducted in the dark to prevent light-
induced isomerization. In one embodiment, the crystals are removed by filtration. In
another embodiment, filtration may be performed at ambient laboratory atmosphere.

By these methods, the ascorbate, citrate, fumarate, hydrochloride, and
phosphate salts of Compound I were crystallized. Specific examples of crystallization
methods are provided below. HPLC analysis may be used to determine purity of the

resultant sample. The physical properties of the compounds may be determined by

tests known to one skilled in the art, including melting point determination, powder
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the size of the tunor; (2) inhibiting (that is,
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(3) |nh|b|t|ng§ is, slowng to sone ‘extent, or
sﬁéfppter@)scmbﬁﬁdle Cgffovvt h, and/or, (4) relieving to some
ext ent
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better physical properties. The base compound
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Oﬁg %{5‘& tpgi%@ﬁ Wétglle il k et sc%}Bétg sﬁpwgé gb ﬂerrlcf‘e%?ﬁ} Fé? This

e SO sopropano

aciekairistic ken make wed @ th@balﬁln&qﬂﬁhﬁﬁadeﬁtld:eﬂ forkhgatil difficalt and
may al so conprise a m xture of solvents. The salts nmay

b@n@hyﬁﬁratheu el lifie Py foamylagipe. r{ﬂ-@ﬁ@@r,u two salts, the phosphate and
a@kﬂh&'ﬁﬂé eﬁéhﬁé{gl@,@g@lp‘%&ﬁﬁ‘a *ﬁQ uce ﬁ@@ h?ﬁk@,qﬁwngcaboutl

anount o e coun on 1s |n base

spdrednit and about Gr82petdnd thiaree lat 80 péreerﬁ AEl e mfmldﬁymgidcﬁmly
isinal.lratioto the base. In _another enbodi ne

t he anBuied oafche@emlé@ti%wﬂtéesre sty B & bphwbeteé@l% Qﬁan@ﬁund I

CPBBE i afe R oo R ARy FERRCAST e shiRe RS

eimhlslmgtgooﬂtmwsbaﬂhmy Ilaswyt&ﬁstareoiphﬁe c&\nboﬂcnymamzamdsre good purity,

t 40%
Aot O count e | o i s g EéPIE}H%‘g o exce%g@m the
f P{HP&%@( e El"s@H rlﬂg@slﬁfé%'it?ate %l?ﬁ&&ﬁﬁ%ﬁ% el MSirabld
one empodi nent, e counterion is the phosphate ion.

| chasavtdrisécs, smbim:h lnwnnoismheumdwﬁmlrg'ood cbestetl]lmatyn trate

i on. sal t solutlon hen forced .t
cryst ap‘ﬁp’ t].‘\l)eac‘rqng%cg,m% ot;:tgﬁ%ﬁen(t é]@pﬁl}pa% ate desirable because a

B e it

r propertids fhao wtien polyampples faymsod throumelaoowound Kemexample, one
polymorph may have increased solubility in certain solvents. Such added solubility
may facilitate formulation or administration of the compounds of the present
invention. Different polymorphs may also have different mechanical properties (e.g.,
different compressibility, compactibility, tabletability), which may influence tableting
performance of the drug, and thus influence formulation of the drug. A particular
polymorph may also exhibit different dissolution rate in the same solvent, relative to
another polymorph. Different polymorphs may also have different physical (solid-
state conversion from metastable polymorph to a more stable polymorph) and
chemical (reactivity) stability. An embodiment of the present invention contemplates
the Form I polymorph of Compound I phosphate, as described herein.

In embodiments of the present invention, pure, single polymorphs as well as
mixtures comprising two or more different polymorphs are contemplated. A pure,
single polymorph may be substantially free from other polymorphs.

Some embodiments of the present invention contemplate pharmaceutical

compositions comprising one or more of the salts of Compound I or the polymorphs
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be rotovapped from about 40C to about 60C. |In another
esbadh REIR; as deddiibdddnadin saldaepitasmaeytitdlyadderatile cadier or
sol ution (eg, isopropanol and nethyl ethyl ketone)
peXcirienio r ot ovappi ng. The crystallizations may be
conduc [ Y Lehit J

" somer £ Sarip erd BeterkiOy B ERLerl o soMAER! Compound 1
r phiaspRate. Obhef dohtertatedzolutionemay e tin & pngdiofiOto 100 mg of
filtration may be perforned at _anbien ?Chaboraéor
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cr yst alThé¢ gelymorphnatyiteld snayrte peayitadetifroml aselvadPhvarious

anal ysi s be used to determine purity of the :
FBetota T e xeelp Flg; aPOrgfiehpplies gppefyiprated solution,
g%@?@gﬁﬂ% : 8- DRG0 E Grhih atr? RhSwik RPHE &KPI1LNA the art. In one

e art, 1 ncluding nelting point
dembediimeat, tiemol pougk ckystay ardigtheraied byaddagdhasoiamincto an anti-

noi. st ure sorption grayimetr Par anet.er r these
oo b e o e St psce e pr it e N Ch g lgpgthanol,

destsdeb i 8l THIS ey T aklifte, Hexadd) BRhy3dHel chi®de (CH,CLy),
Compound | are often hygroscopi c. For “exanpl e, as can

bsopwgl dleolbhHIPA), Imethy] 80yldetaeMBK il dipxancadn one

PP, 4SSO L e
agmbBRleht, R danifd RO w18 sRAA ©OEnigMR bEr to Bhdving the

characteristic Ccan nake use of the salt in a

pbrystabsc buydt eadthémembddimentnthdisiples hxe adlosved 4o siehd fardhree days
the shelf-l.ife of formul ati on. However, two salts,
tﬂ%°$%6§$H€P%%5HHY§WFTate salts, were unexpectedly

found trge BRI RYY POLRkAHE 70 L stahadd MetBRRUWno¥n to one
percent and about 3.8 percent water at 80 percent

r ghilled inethp atd igeluging PG ey haaicymoigyecesprpffpn gravimetry, differential

characterjzation.of these salts, .the 1:1 ph hat
SaPpring SalSETr) By AT R e Dalyal i gLy, These
f @chhidhésnrd dehtigediBgbwabl e characteristics, including
good C{)ﬁst allinity, |low noisture uptake, ease of

cr Iyst a a;]rm:?mw,al eERRPSHIPNF Eb;itablamf@r thecdeligeryrpf@pmpeundsey the
: . | > ' E
B RS apEBRUe s et SRRk fon, P! B4 RaBATERG: B8 hose

dermesin e ed. Siehidoatpositions and methods for their preparation may be found,

for example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack Publishing

Company, 1995).

The choice of a pharmaceutically acceptable excipient will to a large extent
depend on factors such as the particular mode of administration, the effect of the
excipient on solubility and stability, and the nature of the dosage form. Examples of
excipients include, without limitation, calcium carbonate, calcium phosphate, various
sugars and types of starch, cellulose derivatives, gelatin, vegetable oils, and
polyethylene glycols.

Carriers and excipients for formulation of pharmaceutically acceptable

compositions comprising Compound I are well known in the art and are disclosed, for
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pol ynmor ph of a conmpound nmay have better physical and
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nor € sta mca (reactl
spamtﬂantsyapp#&pnam:to dhenteantiercth bb ipernpragsicart usevianhe fommulation. Such

contenpl ates the Form I, pol rph of ound |,
pﬁmﬁgﬁére BepcgpllycioBiacn e &1 Of PHORISER ATREHEIEA R, § e by bolus
PEES&Idh dr RYBRIRR infRUEE fordhuig dis %?nyf r%ﬁteﬁsln Welt ldosaa%e forms,

m Xt ures conprising twd or nore ent polynor phs
asechcasrin empbalee dr inAngltirddse sontglhersp"ﬁlhwmnmltmy niay take such

sbstantlall.fre f.rom ot h rphs. Sone

A sihengiend, FuioRe b soBRiT G S e vehisles, and may
p [
t Ei"‘%?‘*?t‘ﬁ‘%?ﬁ‘&ﬁ%%ﬁﬁ% ShPRS SRR MBI AR, GLdifRitinghgents.
salts, Ths cdmscmnds@d theanedntion sy tee qdkmnmmmracﬁy igto the blood
acc%abl e calrier or excipient hs wer e

o SR G TRYSGI, OBIELH LRTR °§%ﬁnu§v ‘éofHﬁB%FﬁH"efal

PhaaRiat€ion INSudORESRhbAS, gelraafbsdll ﬁ’l %é'{?&in&? ihfatBecal,
range of 60 to 100 nmg of ~Conpound’ | osphat’e per ni

ofntwyeniricaar, intravsetbrad ribloaitareals mtractremal ‘z'lﬂranglsoﬁlar intrasynovial
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S gh¥laainghyictmebdbSinfBRion) dsed18.Glel HjBdorsaQH 1FSOR k&hniques.
sl ow evaporation, cooling a supersaturated sol ution,
Parenteral formulations are typically aqueous solutions which may contain excipients

such as salts, carbohydrates and buffering agents (preferably adjusted to a pH of from
3 to 9), but, for some applications, they may be more suitably formulated as a sterile
non-aqueous solution or as a dried form to be used in conjunction with a suitable
vehicle such as sterile, pyrogen-free water. Additionally, suspensions of the
compounds of the present invention may be prepared in a lipophilic vehicle. Suitable
lipophilic vehicles include fatty oils such as sesame oil, synthetic fatty acid esters,
such as ethyl oleate and triglycerides, or materials such as liposomes.

The compounds of the invention may be administered orally. Oral
administration may involve swallowing, so that the compound enters the
gastrointestinal tract, and/or buccal, lingual, or sublingual administration by which the
compound enters the blood stream directly from the mouth. For oral administration,

the compounds can be formulated by combining the compounds of the present
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s(inna)demnatiyt hntﬂmsklmmhlyttm therskinsddi thieda.i Ty pidad fqmtu,latmns for this

i ncl udi .ng PXPvD nam c. noi stu sorption gravimetr
dPYPeseEde ggléamyﬁrfwg S tSPs: ﬁ%'{“P?nS CHaPap MR- EstE

apeass, %res%ﬁ%s OB b€ A ] s.%?ﬁﬁ@t&)é wafRgsS fin ]?131‘}@ ”égy%ﬁgés fibfes,
cal ons

descri bed belfow. Phar maceut conposi t abl e
f bandapes abd|rieayeynudsionso hjposordss wdy tlhe be nssie iypicaleantérpmclude

Ppelrnpaies nifgralo Lo RLERHRmennile petegliyt, Bfvcertn,
COMpAR}chO R caNGhaTRbAER Aol IRRLHaRIEARAAORaFBY iRrporated

found, " for anpl e, i'n Renm ngton's Pharnaceuti cal
Sc’q?@nﬁ)é@xamplh Eﬂhzﬁm%pl(&ﬂdﬁ), PQM%Qmm@lnqumdrMprgﬁQ 9Bytober

f h t. | | t
o P G st TR S oo B B8 o Bk P,
PRfdphbtedis, ﬁmﬂ@F@éreﬁg 'Ebﬁd)ﬁhbfe'ﬂsl aaa,mfbf&e@dlé 8fhecdie-frB&(e.g.

exci pi ent _on sol ubi I|ty and stability, and the nature
oPowdasiegfdabivj¢asPmeimaiepliens of exci pi ents incl ude,

W thout, limtati cal ci um car.bonat

phosph s LORRingE B LR ThAGE A8 e (6PRFlf for rcta
cgdrhimisaagoleutly ad supPssitodiel at fefentiv eR&Ak @i, I examgle,
pol yet hyl ene gl ycols. Carriers and excipients for

f ernyantienab pumpPsinTabRsas sueh asaiorga buttes pr aﬁllereglycendes

conpos ns._co ound | n
Che” ar Thé SqEpGRR bt Bl GRTREHREn s Blicy IR ydifh anc
Neblvdtediotmd 93, whi ch is incorporat ed herel ninits

entirel Ke embodiments of the present invention also contemplate a method for the
modulation of the catalytic activity of a PK comprising contacting said PK with a one
or more of the salts of Compound I or the polymorphs of such salts of the present
invention. Such “contacting” can be accomplished "in vitro," i.e., in a test tube, a petri
dish, or the like. In a test tube, contacting may involve only a compound and a PK of
interest or it may involve whole cells. Cells may also be maintained or grown in cell
culture dishes and contacted with a compound in that environment. In this context, the
ability of a particular compound to affect a PK-related disorder, i.e., the ICso of the
compound, defined below, can be determined before use of the compounds is
attempted in vivo with more complex living organisms. For cells outside the organism,
multiple methods exist, and are well-known to those skilled in the art, to get the PKs in
contact with the compounds including, but not limited to, direct cell microinjection

and numerous transmembrane carrier techniques.
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Met hods of administration for such are al so known in
the art and al so described, for exanple, in U S.

weasens42lp. 6,573, 293. Sinm |l ar net hods coul d aPEDIEM®06/002506
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used to fornul ate and adm ni ster pharmaceutically

accept @ExmRdEMHROST the pRseffiintdtion abitemplateDMphoddor treaig or
the pol ynorphs of such salts, of this invention.

Ppesyentifs? pioten kinesq xlatedydiperden in @p organisen (et & C@iApanion animal
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nventi on na n aqueous
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pHiespadyBgirea P sighisalés ofithe Blfesemmvenw% it B%aarnaceutlcally

a riate to the barrier
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penet r dhs cabedigenesithe prdsmwﬂvelntioﬁ hige pirotein Kfase related disorder
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c ésnielgetRst fom e &IPBm consisting |05ﬁ ir%ﬁ@torrﬁgw%@e pinaseeistadad diporder, a

“%{1«9%@?09 ?yrt)ﬁ ORinasdife dlk&déi“gﬁ)c%% 63irRlthtddni eklnase elated
se con ainers. e conpositions may t {ake Euch

f disoBdedsInasfhenahbedtimesiadfuhd pRsent Gtvestio, Sha)pmtehmkmad;eyrelated
or_ aqueous_ vehicles, and may, contain fornu

méiserdes issselagtad feom Siegrewriroigistiag ahpn EGFRge a&c{ diSorder, a PDGFR
di 'rélglfga oA IRTEER %Eb??&&w&%“ d QE{jo(o JabdV RGN MRy

m ni stere irectly into’t Stream into
nmuscl e,Therredepton pm1e1nrkﬁ1msel mhom Gealyticautivithliemodalatdfbgra
parenteral administr atl cl uo{1 i ntravenous,

. SOMRAIARS this Inyeatip fete %{4 gm the group gnsisfng of BEGF, HER2,
B8y $HE4. §R! Rip- 1R”fﬂ1@‘#ﬁéﬁﬁ&'PDGPkﬁ F{R"% Kit, C-fms, Flk-1R,
i ntracrani al,” intrahuscular, Intrasyho

s@mwka)m@usl Bl ;E(bFR—ldE\FGP&G2ROFGER¥3@&1ﬁTHBFR—4R The cellular
adm ni stration include needle (including mcroneedl|e).

i hyresne knasqwhefecatal g acHy by isgpedulaied pya gempaund of this'invention

t g%eﬁ r G

agsﬁ%géucs soluti o%‘% h%@ﬁsﬁgtﬁrégwgg%ﬁFglngﬂgx%lgb%&g;ﬂ%&ﬂg?éEeS/FpS Fak,

s ahlt , Acke Tef Aol ad, dskaBik, Bickf Bgriang Yakehiessetipe-¢lireomibé protein
usted to a_pH of from3 but

aﬁ% PYsrfatal Y?Fe%PtWHV 1%‘@(’%‘?@3 @Mlatcﬁmpg‘?u?%i?’ﬁglllsalpéﬁﬁ% 1
a dried formto
Sa&@é{%lﬁ?nﬂ{@g ] unct ?{%ﬁﬁ% ﬁéﬁﬁ\%&ht g%r'e vehi cl e such as
steril én yﬂtyanogmn efmbedimeat efithe Meﬁt |1mmatib1y,,thspm1m'n fkimpsrelated
of the present vention

of ~th ound
af}e«‘é cted frogp the P %HFSEP%O HIHROHP 85? garcmoma

astrocytoma, Kaposi’s sarcoma, glioblastoma, lung cancer, bladder cancer, head and

neck cancer, melanoma, ovarian cancer, prostate cancer, breast cancer, small cell lung
cancer, glioma, colorectal cancer, genitourinary cancer, gastrointestinal cancer,
mastocytosis, and mast cell tumors. In an embodiment of the present invention, the
protein kinase related disorder is selected from the group consisting of diabetes, an
autoimmune disorder, a hyperproliferation disorder, restenosis, fibrosis, psoriasis, von
Heppel-Lindau disease, osteoarthritis, rheumatoid arthritis, angiogenesis, an
inflammatory disorder, an immunological disorder, and a cardiovascular disorder.
Pharmaceutical compositions suitable for use in the present invention include

compositions wherein the active ingredients are contained in an amount sufficient to
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l'i pophilic vehicles include fatty oils such as sesane
oil, synthetic fatty acid esters, such as ethyl oleate
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conmpounds of the invention nay be admnistered orally.
Caellie iRk teidedtpufidseayg. | 1Y Alodfla8eR bl PRI f28vit 6r theadteatment or
the conpound enters the gastrointestinal tract, and/or
biesyantion ¢firgRiatrelated disgedarngual admi ni stration by which
the co und_ e e bl.o reamdirect] vt r e
ot h, TSP SR PR R b a4 0

f osgabliay o tHoxe slaNEd i theait BpeRABOMNTES: 6f the [@etailed disclosure
presenti nvention with pharnmaceutically acceptable
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powders; | ozenges. (including liquid-filled); chews;
gélcculpting concspistionignasobeidactpdesiae [¢s phietemyinpdan cell culture.
S ?ﬁ%ﬁﬁo%@iop WGE feh T %?@&jt!&%ﬁérg gcaﬂét‘é éet%yi‘l?e &s%ﬁfi Q4BSn

0 e 1 nvention nmay also be adm nistered topically,

( hotnaay elesorgdabion apimdls.ansdermal |y to the skin or

S b e S s ron i ool ed AR S about
o . ) ; e .
O 195 RO S RS0 T Pt ne e
baniadjesledddsasi Thiemnuins odasompogidoadnsinisteyedivily dbeourse, be
used. Typical carriers include al coho .er, mneral
T S T & SRteFiSY & %ﬁﬁpm .rtrl%l%tpanner of
Paleh A RRSHE '&d}g?den@&ﬁth@%fb@%ﬂﬂﬁﬁg %SY(%]QA or V&t ah! @8 In cases
enhancers nhy be 1 ncorporated - ge, or exanple, J

P laralSeininB8atidrO)r, seRbhvOm@akd) yheFaffentive koal ddncgsration of the

(Qct ober 1999 her nmeans of topical adm nistration,

i AE1EHEY BeY %W%? P%F@&t"%‘i?&i‘?%‘ﬁ?&‘ﬂda ‘i’%?ﬁRﬁB%ﬁ%@i own in the
PEARARIY &5)15ye FONRRAARSHS chd: BbEO R8T @ nAinterval.

needl é-free (e.g. Powderject(tnm), Bioject(tm, etc.)

i nj ect Embolirerdooithe pusenfintdntiopplss entteinpladd imethadeof treating
be fornulated.for.rqctal adm nistration sucrléﬁi o

5 GEIS65 I SPFRELian aniatls OB B AL e PRASPAgsiliF) Gomposition

CeHYiBALihS BAE 0SHBRAST thO§alts RRESHpOHEA SSthE PERAdPPAL &fsulH salts of
ot her glycerides. The conpounds of the present

i thegmeseohinvayticl ad agptiaghadenticallyaicoentae arrdier or excipient.
Additionally, it is contemplated that the salts of Compound I or the

polymorphs of such salts, as described herein, would be metabolized by enzymes in
the body of an organism such as a companion animal or a human being to generate a
metabolite that can modulate the activity of the protein kinases. Such metabolites are
within the scope of the present invention.

Compounds of the invention may be administered alone or in combination
with one or more other compounds of the invention or in combination with one or
more other drugs (or as any combination thereof). It is also contemplated that the salts
of Compound I or the polymorphs of such salts, as described herein, might be
combined with other chemotherapeutic agents for treatment of the diseases and
disorders discussed above. For example, a compound of the present invention may be

combined with fluorouracil alone or in further combination with leukovorin or other
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sol vated forns. The enbodi nents of the present

i nvention also contenplate a nmethod for the nodul ati on
wobtoorloes2cat al ytic activity of a PK conprising PCT/IB2006/002506

contacting said PK with a one or nore of the salts of
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present invention. Such "contacting" can
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skille |ntea contact wth
10 cdrppeceding c_tnsbmnpimmgprabum meprdsermm\e:uhtlbm fo s fidlest exednkt. The

T T e e
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?ot ein | nase Tel ated | sor in an organism(e.g
a 11htst‘rp‘avr3 and aof liraitatoms af thermasc)edmsglmsrcilcsuregm any way Whatsoever

a t he eut effective anpunt
&EP??H%&E&‘]I F 13( TEHEIIZE SPREPPEAL 3F 1a%fn‘5eto TR t the
15 t Bﬁ)c%&!lﬁéb@til Q‘P@R‘awgts an@%hs {0 18adRhaRARBEs Hd Rbighques.

salts of the present invention and a pharmaceutic Ty
acceptabl e carrier or exciBKAMPIES t he organism In an
en od| the present '

09ﬁ§érﬁﬂeﬂﬂdp§ 43d1fn%ﬁﬁfp-tl HLDW@?cQﬁJOK{LP@a?&d Yﬁb%@ﬁjdln- 1-yl-ethyl)-
di sorder, a non-receptor tyrosi ne ki nase rel ated

demadeder, and a serine-threoni ne ki nase rel at ed

20 0o Ot Gy B GEIRTER) (Rl b L e

S ﬁid%@QQﬂlefWé%rBohh@ls% QUR SCféﬁﬁyISI M&Elm@ﬁhyfi 1é §1oai%§iyhc acid
di sorder, PDGFR rel ated di sord rel at ed

d (%DY@@lﬂdmdhﬂ by Kml@l tateie @Itpmm@érl Th e receptor

E;Otael %céﬁ' Qﬁf’ ﬁro\é@ %6 LAl al}X 5'4: dlmetthy\il1tIr¥pyrrolnpsqcargoxy‘ii1c acid (61

g), S-fluoro-1,3-dihydro-indol-2-one (79 g), ethanol (300 mL) and pyrrolidine (32
25  mL) were refluxed for 4.5 hours. Acetic acid (24 mL) was added to the mixture and

refluxing was continued for 30 minutes. The mixture was cooled to room temperature
and the solids collected by vacuum filtration and washed twice with ethanol. The
solids were stirred for 130 minutes in 40% acetone in water (400 mL) containing 12 N
hydrochloric acid (6.5mL). The solids were collected by vacuum filtration and

30  washed twice with 40% acetone in water. The solids were dried under vacuum to give
5-[5-fluoro-2-0x0-1,2-dihydro-indol-(3Z)-ylidenemethyl]-2,4-dimethyl- 1H-pyrrole-3-
carboxylic acid (86 g, 79% yield) as an orange solid.

5-[5-F 1uoro-2-oxo-1,2-dihydro-indol-(3Z)—y1idenemethyl]-2,4-dimethyl-1H—

pyrrole-3-carboxylic acid (100 g) and dimethylformamide (500mL) were stirred and
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b ncer, prostate cancer, breast

ggg?@?ﬁ%l ﬁa/a??ﬁﬁung cancer, gliona, col or ect al
C @xafiple DSVintiRLiIS o SAYS @fa@mmbo@st roi ntestinal cancer,
nastoc t03|s and mast cell tunmors. In an embodi nent

Exg ! Bpatq. he protei n kinase related
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di abet €s, an adut oi i Sor d yperpro I'on
du;&osp}@nc atEhienn2i49% ol esdess ammmg%l 1 saM)oarnd 40 mL

el - L|ndau di sease, osteoarthrjitis,_ rheumato

arl%qwmamg Thewyiasefenisdiesvas saniippoughnadded tp e %‘l‘f‘&éﬁ SOlHHOH in 30

AR 19% %le']ue%oﬁﬁfoﬂ%as r%@a et g?‘@’ or Hllo% tﬂjﬂ' \%{Eld% all, 120

Phar eut’i c conpositions suita use 1n
prek efibcdtoniieii¢ ivanusedad vetroveahpoatet fionsthelselueion. Theecrystals were

TR NE L L MR N T —

mdybatd B a3kt i vity or the treatnent or
pfeventdllonaof a 1K—rel ated di sorder. Determ nation of

aEﬂaﬁm@EBlt@_ﬂ)dunddfGlﬁatl ve ampunt is well within the

bi | killed i h ) jally in. . |
ot orSmblolts o Cosppand d e eeibio sk &7 Mg el O Hbfcitrc acid
any 4AGRINRRLN gndr"?f?ﬁi)l,' Hethio1 MBLiD s Wgyﬁtéﬁﬁﬁéﬁ 503t Reducing

therapeut| cally effective anount or dose c
eshé¢ neltime off this sallitign Iﬁmdmed@lrjrstadm bf pooa ca&s!sadﬂymty, ThenmL

the docage, caph b ol ahed; for. USe 410 BRlo PRk Sta. This

mixture was rotovapped at 60°C and produced orange crystals. The crystals were

filtered and air-dried. The yield for this process was about 60%, and could have been
improved by reducing the solvent volume further before filtration.

Example 3. Physical Properties of Salts of Compound I.

Methods. Tests to determine the physical properties of the salts of Compound
I included melting point determination, HPLC purity, powder X-ray diffraction, and
dynamic moisture sorption gravimetry.

Powder X-ray Diffraction (PXRD). Powder XRD was performed using a
Scintag X2 Advanced Diffraction System (lab 259-1088, controlled by Scintag
DMS/NT 1.30a and Microsoft Windows NT 4.0 software. The system uses a Copper
X-ray source (45 kV and 40 mA) to provide CuKo; emission of 1.5406A. and a solid-
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a circulating concentration range that includes the
| C50 as determined in cell culture. Such information
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sueheashen achengaol tbe sanplerahass waa 1ésa tian (b&uggn 16 min. The Visual

generate a netaboljte that n dylate the activit

of IS B ARLTH R e s dised (sl bine Bt calleotan #iceport the
t hefosgatish ®f antB& e PsRS&RBheet NVENt i on. Conpounds of the

i nventi on may be adm nistered al one or in conbination

wi t h orResults. mhabde bshars xompoanydd dofa fohtheiassabateontrate, fumarate,

[ i nat i i t e ot rugs.(or as an

. DAEFARLPES, ERaPebis R e ER B L Pl Bl mide e e
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S et np SO TR, O BB v

CHWEﬁ&rg@u&péalgmgm processeat nent of the di seases
oA TR o GHRRTBHRRRES r CompOGREY & 2 comPound

e presen

Counterion Salt Melting % water at HPLC %
Crystallized | point (°C) | 80% RH purity* Isomer*

none (free NA 257 ~ 1% 97.8 0.63
base)
hydrochloride | Yes 96 ~20% 97.7 2.29
fumarate Yes NA ~ 9% 97.3 1.96
citrate Yes 181 ~3.8% 98.2 1.38
phosphate Yes 288 ~1%
ascorbate Yes 245 ~6.5%

* area percent under the peaks in the HPLC

The hydrochloride, fumarate, and ascorbate salts were very hygroscopic (see
Figure 1). The other two salts (citrate and phosphate) had lower moisture sorption
profiles, absorbing less than 3 % water at 70% relative humidity.

The powder X-ray patterns indicated that the phosphate and citrate salts were

of relatively high crystallinity. (see Tables 2 and 3; and Figure 2).
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patent 6,574, 293

. _yl T UIC J C 1 1\)"| i C a\.al
:%?§;§4349——4un4¥£2As—desspred in US
b IPSxammi e 129) | 98

5- Fl uor o- | , 3- di 1y28i ndol - 2- oné8%as condensed wi t h
5-fornyl -2, 4-di nettleyl - | H pyrroljd13® carboxylici acid
(2-pyrrolidin-I-yb-cethyl)-am de¢ gt give Conpound |
Scal e- Up Procedung.; 92

5-Fornyl -2, 4-dir 'ibyi-i HpyTrTot ﬁz.gcarooxylrc acid (61
g), 5-f|UOfO-|,E%HyU|U |i"|0’LG=- 2LE:c 7 9); t hanol
(300 n.) and pyr'2 —di-he—{( 32 ~here-reftuxed for 4.5
hours. Acetic arlzéﬂ{?d m) was i@@pd to the m xture
and refl uxi ng wag4dont i nued for 488 mi nutes. The

m Xt ure was coo

27.0 100.0

29.2 7.4

29.2 7.4

33.5 5.1
*¥ +£(0.10

@d.& o room t enpdPalt ur e

**. The relative intensity for each peak is determined by normalizing its intensity to

that of the strongest peak at 27.0 © angle as 100
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and the solids collected by vacuumfiltration and
washed twice with ethanol. The solids were stirred for

wa3@7mB420t es i n 40% acetone in water (400 nl) PCT/IB2006/002506

10

contai ning 12 N hydrochloric acid (6.5nL). The solids
were collected by vacuum filTab&3 on and washed tw ce
wth 40% acetone in water. The solids were dried under
vacuum to gi ve 5- [ BXRDRxabs of gpgpound I Citrate

1, 2-di hydro-indol - (32)-ylidenenethyl]-2, 4-di net hyl -

| H pyrrol e-3- carboxylic acid (86 g, 79%yvyield) as an
orange solid. 51[BwélTHet X 0- Relative

1, 2-di hydro-i ndol - ( 3gjex¥de) denemet hyl ] - 2. #= di net hyl -
| Hoyrrol e- 3 -car box;zltlieig%:l elzZlci d 100%%%98’5%2
di net hyl f or mani ge (500n) were!sti &

andbenzot ri azol {1 -yl ox$£ri s(di fret hyl 2B¥na) phasphoni um
hexaf | uor ophosphate (223 q), 17.7
| - (2-am noet hyl Ypyrrol pdi ne (45.6 g) 1d4dd tri et hyl am ne
(93 niL) were added. Thg m xtunje was3stiirred for 2
hours at anbi en ferrpellroaéure he solﬂ product was
col | ected by vaguum Hyati onand \Aggrgeu wth
et hanol . The solH-ds—weFre —stur+ywashe st++ying in
et hanol (500 nlL) 8 9.6, oled to
room t enper at ur é. _The ¥odids were coBécted by vacuum
filtration, washed w tH.&t hanol|, and18ri ed under
vacuumto give 15.9 11.3
5-[5-fluoro-2-ox0-T, 2-gipiydr o- ijndol - (%) -

mr rabvwnmaoh

yl i denenet hyl ) - 2, 4= MELEyT- I'H pyrrollq@ carbpxylic
acid (2-pyrrolidin=t= y1 21 hyt)=—ant ug T&LUWQ, 77%
yi el d). Exanpl e 2—Syntfiests—of Sa'lrtiﬁgnd\wllp und | .
Exanpl e 2A. Comf 1 tle 2 Moles| of

Compound | was added 196 flash with @8 m 0 D92 M
phosphoric acid |[(about2®940% nol ar _exXdéss assuming a
1:1 salt) and 4Q nL i sdpé opanol|. Then§.9aceton|trile
was continuously addedhtp the gqueousospl utiop in 30
mL al i quots, as [tThe sofugl on Wgs rotoyapped af 60C to
renove the water—t a3y 120t of ai%gcmltr | e was
used to renove the—wa f+om-the—sot lol of—The
crystals were fijltere ﬂﬂnz\ﬂ ai-rldried.2 yst .3 wer e
free fl ow ng and Orannﬁ'gL 09 rrann_m]é&_c_o_l_l_ected for
an 83%vyield. Exanple 2B Conpgund | 1€99rate.

26.4 20.9

26.8 26.5

27.1 10.8

32.0 6.3

344 8.1
#£0.10

*¥: The relative intensity for each peak is determined by normalizing its intensity to

that of the strongest peak at 25.5 © angle as 100

Example 4. Preparation and Characterization of Compound I Phosphate.

Example 4A. Preparation of Compound I Phosphate.

Compound I free base was used to prepare the phosphate salt. A sample (lot
number 35282-CS-51) of Compound I phosphate was prepared as described above. 4
mL of 0.977 M phosphoric acid was added to 1.095 g of free base in a flask

immediately followed by adding 4 mL of acetonitrile. A suspension was obtained.
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2.64 mwbl es of Conpound | was added to a flask with 34
mL 0.IMcitric acid (3.4 mwles) and 35 niL net hanol .

waheos/03alut i on was rot ovapped at 50Q0C. Reduci nBCT/IB2006/002506
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t Relvemtp evereradied to Fl’@\mldﬁ éonm@pkyepiat@l@edl viat)dn elstephgise &shion, with

oSl ah ah SR S M S Bt Bl P ST e o -

05) W@heth@i(ﬁlaf&ﬁh%bﬁﬁw @HIO! Retodirild, aMd A& 60k, After each
DVBG . DMSG i sotherm was col lected on a tenperature

c addition, [thelviat W@‘S‘{Iﬂ@éﬁd @ﬂdﬁh@k@b dlba d@@olunplp pﬁs@lmm wisupdly
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I gRiediatet. TV @isSbu okl was al(pBH)enﬁ ﬁleox%l%saeﬁ ovae bdRA for at least 30
i ncreased to 90% RH f ol [ owed decrease of RHto 0%

aganyey befomtnesst @é@tlormﬁsolvent ThlS step was repeated until no crystals

were visible against a black and a white background. The solubility was then

bracketed by dividing the weight of the compound by the final volume and the
volume before the last addition. If a solid remained after the addition of 10 mL of
solvent, the solubility was expressed as less than the weight divided by the final
volume. If the solid was completely dissolved after the first addition of solvent, the
solubility was expressed as greater than the weight divided by the solvent volume. All
experiments were conducted at room temperature.

The estimated solubilities of Compound I phosphate in various solvents are
presented in Table 4 along with solubilities of the free base, expressed as mg/mL. The
solubility of Compound I phosphate is lower than that of Compound I free base in the
same solvent, except in water (at various pH levels). The solubility of Compound I

phosphate depends on the pH value of a solution, and becomes considerably higher (>
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mass was then neasured every two mnutes. The RH was
stepped to the next target val ue when change of the

wa@anplogznass was | ess than 0.5 ng in 10 m n. TPeTAB2®WUA002506
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peak at 27,0 angle as 100Tabl e 3 PXRD ﬁPéscMBepmicles stuck on the
Compouind | |Citrate *: 0.1 **: The rel atliwa wall @nslid yot dissolve)

for eagh peakthsmotet er mier by 3mor mal | zijng.i4 s

i ntensisty Tqghat of the (sfyapgest peak [akeZpip angle
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COﬁ'pOi"“vn roSprrate— Xaitp 4AA—Prepgrat+of—of
Conpold— AEEEE o o clasalbd + free bdseWié usedto

LA~ oot

repare the phosphate salt. A sanple (I ot
P pfl= 2 buffer iFs) madg of HCl and KCl1 ple

b pH = 5 buffer is made of potassium acid phthalate and sodium hydroxide.

¢ Not available but expected < 0.005 mg/mL.

71 g of Compound I phosphate is equivalent to 0.802 g of Compound I free base.
¢ The final solution pH value is 4.91.

Example 5. Generation of Compound I Phosphate Polymorphs.

The low solubilities of Compound I phosphate seen in Example 4C indicated
that solutions of highly concentrated (60 — 100 mg/mL, dark orange-red) Compound I
phosphate would be beneficial to precipitate polymorphs of Compound I phosphate
from various solvents. Such concentrated solutions were prepared by dissolving
Compound I free base in about 1 M phosphoric acid. For example, about 70 mg of
Compound I free base could be dissolved in 1mL of 1M phosphoric acid. However,
the amount of Compound I free base and phosphoric acid used depended on the
desired concentration and batch size of the solution. In the example in which the
precipitate was vacuum filtered immediately after precipitation, about 1 mL of the
desired solution was then dripped into about 10 mL of ten anti-solvents to precipitate
the salt crystals out. These solvents were water plus acetonitrile (ANC), ethanol,

methanol, acetone, acetonitrile, THF, ethyl acetate, hexane, methylene chloride
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nunber 35282-CS-51) of Conpound | phosphate was
prepared as descri bed above. 4 nL of 0.977 M
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51) were transferred to 10 nlL ‘glass vials
( then enlalym\ﬂd The difergit gbleds Were mumbm@dnm the. Ol:dq:rg)f discovery.
S i add%d tg b

aEQﬁﬂnl@%Ae@%ara%&?@auM\éﬁﬁH§ used wer e bUffef (IOH =
2), buffer (pH = 5), water, nethanol, tetrahydrofuran

(THF), tst qht¢1e¢d front thegayn @olyAﬁctrph sgaehngpdicedues were

th k d | ut
oty BB aRed S B 10 ut hte bredatip paerm was
WgBseRRAEEIMBSlemBREA BENAQRE WiRSalssHed tb dpRdéetied the sblids,

di ssol uti on was apparen the vial was left on the
béﬁbﬁlﬁ&dynatmcr waisture sompting EuE iR fuaisordeectihedin E/a@mnplecﬁ)

B il SRR R SR et b B8 Rl By, and
ThgricaPhidibddopy. Was then bracketed by dividing the

wei ght _of the conpound by the final volune and the
Differential Scanning Calorimetry (DSC). DSC data were obtained using a

DSC calorimeter (TA Instruments 2920). Powder (1-5 mg) was packed in an
aluminum DSC pan. An aluminum lid was place on top of the pan and was crimped.
The crimped pan was placed in the sample cell along with an empty pan as a
reference. Temperatures were increased to 300 or 350°C from 30°C at a rate of
10°C/min unless otherwise specified.

Thermogravimetry (TGA). TGA experiments were performed using a high
resolution analyzer (TA Instruments model 2950). The TA Instruments Thermal
Solutions™ for NT (version 1.3L) was used for data collection, and the Universal
Analysis ™ for NT (version 2.4F) was used for data analysis. Samples (5-10 mg)
were placed onto a aluminum pan which was further placed on a platinum weighing

pan before being heated. The weights of the aluminum and platinum pans were tared
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volune before the last addition. If a solid remained
after the addition of 10 nL of solvent, the solubility
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[ Gener atjon of Conpound | Phosphate

p%meBh% ”?#31? BRieswy efiselids préglptstted:@wb@thwl geetate, hexane, and
g?ﬁﬁ?ﬁﬁ&%@ﬁ@ Barhf }Wk ddé%l f@%bﬁ%}lﬁ% txpﬁl]i Qﬁl%l‘ FWﬁaﬁems
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t recipitate nor phs of Conpqund | phosphate from
v Sepis Etbf tvgere é%%gl@a?fg@ﬂ P &1k ding Presintajgetrem methanol

PiseBakate Bythd 'rél%féhh’é 14935282-CS-51 (assigned as Form I). TGA data of all

precipitates indicated residue solvent at a level of 1.7 — 4.7%. Of these solids, the one

from CH,Cl, appeared to be a solid with retained solvent in crystals. The TGA curve
showed an abrupt decrease in sample weight at a temperature about 125 °C (see
Figure 4). This event is recorded as an endotherm at about the same temperature by
DSC. In addition, this powder was constituted of crystals of well-defined morphology
and was free-flowing, a very different property from other lots of precipitates. The
powder exhibited medium crystallinity by PXRD but good crystallinity when
observed by polarized-light microscope. Other lots were constituted of very fine
crystallites. On DSC curve of these powders, a broad and shallow endotherm was
seen as soon as the sample was loaded to the sample cell. This observation is reflected
by TGA as a gradual weight loss from the beginning of heating on TGA. Therefore,
for these lots, the residual solvents were probably surface adsorbed solvents and were

not solvents in the crystal lattice.
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Compound | free base in about 1Mphosphoric acid. For
exanpl e, about 70 ng of Conpound | free base could be
waolc@sobazerl in I nL of | M phosphoric acid. HoweveeT/IE2066/002506
amount of Conmpound | free base and phosphoric acid
used depended on the desired concentration and batch
size of the solution. In the exanple in which the
precipitate was vacuumfiltered inmediately after
preci pitation, about 1nL of the desired solution was
then dripped into about 10 nmL often anti-solvents to
precipitate the salt crystals out. These sol vents were
wat er plus acetonitrile (ANC), ethanol, nethanol,
acetone, acetonitrile, THF, ethyl acetate, hexane,
met hyl ene chl ori de(CH2d 2), and i sopropyl al coho
(IPA). In the exanple in which the precipitate was
vacuum filtered after standing overnight or for three
days, the additional solvents of nethyl ethyl ketone
(MEK) and di oxane were used. Some organi c sol vents,
e.g., ethyl acetate, hexane, CH2C 2, are not m scible
with wat erSHEETWTEMNTIONALILY \ERFT BEAN®Oser ved.
Only alittle precipitation was seen at the interface
even mnutes after addition. In those cases, about 1
ni L of nethanol was added as a bridging solvent, to
increase the mscibility between the two | ayers.
Met hanol appeared to work well to increase the
m scibility because colorless organic | ayer becane
yell ow as soon as net hanol was added. The vial was
t hen shaken vi gorously by hand for about one m nute.
The solids precipitated fromorganic solvents were
vacuum filtered both imredi ately after precipitation
(within 20 mn) and after standing overnight or for
three days in order to isolate both netastable and
st abl e pol ynorphs. The powder was then anal yzed. The
different solids were nunbered in the order of
di scovery. Exanple 6. Characterization of the
Pol ynor phs of Conpound | Phosphate. Exanpl e 6A.
Characterizati on Methods. Al powders obtained from
t he above pol ynorph screeni ng procedures were anal yzed
by PXRD, as described in Exanple 3 above. Wen a new
PXRD pattern was observed, conplenentary techni ques
were al so used to characterize the solids, including
dynam ¢ noi sture sorption gravinetry (also described
in Exanple 3),
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differential scanning calorinetry,

anal ysi s (when necessary), and optical m croscopy.
wordo7esant i al Scanning Calorinetry (DSC). DSC Pel/zB206d/@2506

obt ai ned using a DSC calorineter (TA Instrunents

2920). Powder (1-5 ng) was packed in an al um num DSC
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systens. (See Figure 3) The am de side-chain on this
nmol ecule is flexible and it undertakes different
wa@onfos4rati ons in free base FormB and in its PCT/IB2006/002506
hydrochl ori de salt. Therefore, the nolecule in the
different solid forns may be conformati ona
pol ynor phs. The PXRD patterns of solids precipitated
fromethyl acetate, hexane, and | PA appeared the sane.
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Physi cal characterization of solids isolated
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Figfre 3), hr[dixmﬁing ttdotdnmvahtf sekveMmélemﬁestmﬁn dteamotidnecpused structural

te ture of a hese events_ are al so
ChiE} GLib SOy SRl FOue Giplaals sy Py datige not
jus? %ﬁ%ry%ﬁé?ﬁirfab@s) IR &RL, 18 PXRBDaREmSH %&e@&rﬁtrﬁéd §é%p¢%ﬂ3 was low in
sol vent . Peak tenpératures of a relatively sharp
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nstitut of very fin articles. -
deso vation may%ave changed the sol?d tgat undergoes an energetic change at 174°C.

When other organic solvents were used, the longer standing period of the
precipitates yielded solids of the same PXRD pattern as that of Form I (Lot 35282-CS-
51) although the morphology of the crystals was different (Table 6). The same PXRD
pattern indicated that those solids have the same crystal lattice structure. The different

morphology must be due to the solvent effects. It is apparent that Form I is the most
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means that no definite formcan be assi gned because of

the I ow signal of the diffraction peaks of
waeowesqeondi ng PXRD patterns obscured a det ai | BAT/1B2006/002506

conmpari son with PXRD patterns of other fornms. g Form

VI, is a solvent containing solid. Exanple 6C

Precipitation After Standing up to Three Days in

Solvent . These results are summari zed in Table 6.

. ' t f three d i n
o808 0 LA R BB S Sy, Ll sotvnt e
sodifi fexaisedere ffveasfablafaiy c@f(\&ﬁfbﬁ td il quilkay Wﬁfh infdMmaad with
rgani c sol vents xcept the precipitate from
SRS A PO AT PPt B AR oS e erglid fmes hexare.
Ty it . ) el . .
T D DI B AL TR Rl R RE RS ek sofcs
to a nore stable solid form(Form1l) over tine. This
conversion appeared to be conpleted in a couple of
hours in nost of the solvent systens. However, they
were allowed to stand for a nuch | onger period of tine
to ensure the conpletion of the process in order to
avoid reaping a mxture of two solid fornms. The TGA
curve showed abrupt weight |oss at about 124 C and 153
C for the solids obtained fromhexane and acetonitrile
respectively, coupled by an endothermat a simlar
tenperature on DSC. Therefore, they al so appeared to
contain restrained solvent in crystal lattice. The
stoichionetrics of the retained solvents are about 0.6
for acetonitrile and about 0.14 for hexane.
Needl| e- shaped crystals were grown from acetonitrile
after standing for three days. The PXRD patterns of
the acetonitrile-retaining solid were unique while the
PXRD pattern of the hexane solvate is simlar to the
CH2Cl 2- retaining solid identified earlier (Figure 3).
Bot h sol vent-retaining solids (hexane and
acetonitrile) lost weight on a TGA pan. Uni que PXRD
patterns of both solids were observed after the
correspondi ng retained sol vent had been renoved by
heating (Table 7, Figure 3), indicating that renoval
of solvent nol ecules fromthe solids caused structura
changes of the solvate crystals (therefore, the
solvent nolecules are in crystal lattice not just on
crystal surfaces). However, the PXRD pattern of
acetonitrile desolvate was lowin signhal intensity.
DSC profile of the acetonitrile desol vate exhibited
two additional heat events at 74 C and 174 C, when
conpared with the DSC profile of the acetonitrile
sol vate, while the desolvation event at 153 C was
absent. Cooling of the sanple after
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desol vati on may have changed the solid that undergoes

an energetic change at 174 C. Wen ot her organic
waobresi2s2 wer e used, the | onger standi ng peri oBCTIiB266002506

preci pitates yielded solids of the sane PXRD pattern

as that of Form| (Lot 35282-CS- 51) although the

nor phol ogy of the crystals was different (Table 6).

The sane PXRD pattern indicated that those solids have

Table 6. Physical characterization of solids isolated after varying standing periods after precipitation
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phosphate plasma concentration, and the nutational
status ofc-kit to determ ne how t hese paraneters

waeeooweBare with KI T phosphoryl ation status aftB€T/1B2006/002506

10

15

20

25

30

Compound | phosphate treatnent. Study Drug. Conpound |

PHDa1B A} @hyisal RUaHatiBRERidnbf 26lid¥hrodiRee dftbdsElvatiomt udy
Design. This st udy was a proof of target nodul ation

STNEW RE® '] Methb@ U " °7 FPxi) 257 arn g }ﬁ%hgé% T Color of
c%ﬁ%ﬁrahos:}ﬁ%{ii{egegge /ygfga'lln 7 bey pumthe solid

opSY LAastrumen genf‘é‘a . es were abtai nnrl

tLﬁFSFI Before Co rP@ﬁﬂHatlonmfosphBQ% adni ni <>t7ﬂa17i4oﬂ2%\nc @ange
ours (h) after | AChsotEse. Wien possi bl e) 2811230pPel

bilopgis were t akesolviamofsanpmedimas flagh frozen i orange
i quid nitrogen| aexhnstsolveld at| - 70 centigrade (C)

before anal ysis. Blood sanples for analysis of prasma

| evel s of Conpound | phosphate were obt ai ned at the
s diramplerd Igkibitiomrof KT o (ss;' (latien ineCs D

| d_sappl : f
Phe’ T udiRbs IR cefrichshin o B @@%S?@%fagéf&%rs 8"
C QiphBiniSNto \ERE by el @S5S dltug RefectIRA Thd BBRCUBF ‘t%r%é% Bhd @616601ate

roomtenperature, allowed to clot, centrifuge
r phesgetiagts M@Trh tumat hielasy, ant daygsplermecebkinetics.yihis eansbe iastchmental

ly,
o AR AR Rl ?arﬁ%ﬂ%sﬁaﬁ@ﬂ%sahosﬂ;? -

Stpﬂiﬁlﬂ@efcdSyrlalﬁne@ﬁarﬂﬁtc@lhﬁ&ﬁﬂarel’ﬁbﬁsﬁ?? ERdipvides BREOARAbrmation
(200 i) contalning DL-propranol o hydrochl oride

( iTPEAEHAG lthestbaﬁqa@%t@)lmpﬁctapf%ar@eﬂeﬂ ag@ltyﬁhmmrpmmfplhlasmdy was to

( %ﬂgﬁgy Vore{w of 0% glf\éﬁ,?e P tgﬁ achp] gfgsr%pcgglnagrl\ﬁﬁi%mr Compound

cdmphosphugen the actﬂxﬂtyrﬁf fits %ﬁolé&@cﬁ t4rig B8R KITTei dﬁfhﬁfe%dsf 8&15tudors
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Aphbosphais trektmient.he maj ority of the sanples, RNA was

extr ac:tStudy Drug. Compound I phosphate was available in 20-mg scored tablets.

Study Design. This study was a proof of target modulation study in dogs with
recurrent or metastatic grade II/III MCTs. Patients received a single oral dose of
Compound I phosphate at 3.25 mg/kg. Using a 6-mm punch biopsy instrument,
samples were obtained from the tumor before Compound I phosphate administration
and 8 hours (h) after treatment. When possible, multiple biopsies were taken. Each
sample was flash frozen in liquid nitrogen and stored at -70° centigrade (C) before
analysis. Blood samples for analysis of plasma levels of Compound I phosphate were
obtained at the same time as tumor biopsies (see below).

Compound I phosphate Plasma Levels. Blood samples were drawn from the
jugular vein and placed into a red-top serum collection vacuum glass tube. Specimens

were kept at room temperature, allowed to clot, centrifuged at 1500 rpm at 4°C for 10
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using TRIzol (Invitrogen, Carlsbad, CA) according to
the manufacturer's specifications. cDNA was then

w@eoenat2erl from the RNA using dNTPs, random prP@EIER00dE0642506
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conttols. The PCR produéts were separate
elnet@mab pihmﬂae@ inseagh cmm@/@hglaa samplgatere qﬂnz&ltlﬁ)eﬂ ®adedn standard
196 bp in size for

d PCR
r ey B rd b s EE% 8 R of 4 m@@wéﬁ%gl Op8R2 tq=0 ng/ml.
those GageMutLMATRIAR. FJ%%%&(%%% e' s‘aﬂﬂ)lésoﬁm ﬁas extracted

singl e band was preséent) ucts
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rule out the presence of very smal
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orned usi ng SIS s nce, anal SIS
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bisoretias Mvas.eKhdsOREA,, Modré,GUIFd a3l T0R861 AN Prédafnce and
pulverlzed ing a I|qU|d ’ni t rogen- cool’ed ¢ryonort ar

us
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9 Eﬁ’%ﬂhfe 2GER6n." eg-%%tc%NA generated from the canine C2 mast cell line and

cDNA generated from normal canine cerebellum were used as controls.

The PCR products were separated by electrophoresis on a 4% agarose gel; the
expected wild-type c-kit PCR product is 196 bp in size for PCR from ¢cDNA and 190
bp in size for genomic DNA PCR. For those cases in which an ITD was not obvious
(only a single band was present), the PCR products were gel purified using the
Promega PCR Wizard Clean-Up kit (Promega) and sequenced using both P1
(forward) and P5 or P2 (reverse) primers at the core sequencing facility at the
University of California-Davis, to rule out the presence of very small ITDs, deletions,
or point mutations. Sequence alignment and comparison were performed using the

DNASIS sequence analysis program.
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beta in preclinical nodels of human small cell lung
cancer. ML Cancer Ther. 2: 471- 478, 2003; which is
wo p@aoparat ed by reference in its entirety) usPOLIE06/002506
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0 ORI o LR A R BBk R Blo S RS B ionsy
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a%%?lpdﬁ’étpée%frm P appraescofdle pair. tharget modylation ovas scored by eye

g'g? .gl?rfcﬁ:] %%‘H%e?% frarl]ﬂ‘{?;ﬁg t(gg%tew %tééulgﬁd Bfasrlnll:c)b cehftation. Reduction of
>50% in phospho-protein signal relative to total protein signal in the biopsy sample

25  taken post-treatment compared with the pretreatment biopsy was scored as positive
for target modulation, whereas a reduction of <50% was scored negative,

Results. Fourteen dogs were enrolled in this clinical study with the primary
objective to determine whether a reduction in KIT tyrosine phosphorylation occurred
after oral administration of a single dose of Compound I phosphate. KIT tyrosine

30 phosphorylation was assessed using a phospho-specific antibody directed against an
autophosphorylation site in KIT, serving as a surrogate for KIT kinase activity. In
addition, c-kit JM mutational status (ITD+ or ITD-) was determined from the baseline

tumor biopsy, and plasma concentrations of Compound I phosphate were measured 8

hours after dosing to correlate these parameters with inhibition of KIT

33



tunor biopsy, and plasma concentrations of Conpound I
phosphate were neasured 8 hours after dosing to

wa@oeoweBare t hese parameters with inhibition of PCT/IB2006/002506
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dogs “““““ 3 FD OV PCR AL

(P, DT Hnd} [ lﬂTlP ] OB, ;;}éﬁdemz L
an | (Tomber of2de; ﬂ%ﬁ?p Eﬂﬂq pRlen, | Fesetion
t he il d-t pe c-Wit &%jﬂﬁé @(g ’ipN'tQOSPF nmﬁitﬂ@se

r enaj ni hg ni nHI dqgs th"at di d notl.-have eli d¥sse ¢f aMo

| TD J, ngs OY 4) were djyectt Y $E€Q ncea; aw
none| defongt rat ed any type of tation (ins&ftion,

del etiom, ar point musatijon). FprsLanes| 3, N 8] antleg
9, genonmc!DNA wgs used flor the PCR reattion,

resull titg iln Bl sl|i gh¥dsy sl | er98(QLQO bp vleIesI type Yes

prod Ct Tt vel f—totat—an uopuu yated \IT
expriessed iln {IE ot [basel Tthvari ef bgtle%een Yes
ani mal s¢ Hjghgr KI T gypreégssionjgpprel at pd i h hi ghetg
tunor_grade. Fourl of eight grade [1] tupors hadihig
KIT exp?es<i ol corrpNoed to oné8@d six gradE || |tundiEs
(Fi g—63—*or pi Fe—total—Kl-F—expresstontn—the
t unofr f$om allﬂfver Zﬁ?grade 111Y3was naf kedFy hi ghe}\IO
than that 1[n fjhe[tungg Triom pagh£Ht 1L (O age | L?@:S
with gradellll tunors algo had a RI gher ing{%ﬁen‘e 0

hi gh | dVel $ ofl phospKoryllated KiT0at bakel Nee t han Yes

t hos| H-hrgragdeHH—turers—eonsistent W th the
i ncrieaddd fre uency e kit Ii‘ﬁg Qrut ati pnsNon agvan¥éesd
t ungrs gnd [CORSequently afrevat evets|of

| i gand- ?ndepelr?dert %%sproryl at%(egg KIT. Fi vgesof he Yes
eval jualiBe sevHn dogsNev th grades|4 | tunprsnead hi ghNo
| evels—of phosphorylated (KIT at baseline; four of

t hese Wére pcﬁftlve Nor tlhe préb%?lce of| anYesTD [ n NE

c- ki T I 7 1%
pholg% ﬁgﬁ& Mabfe gl ’f‘%big}u&s %&z.?er Fsiszgi/ék &P%ﬁb-Tg:ZOZ/TyrZM ERK1/2

| TD- nu ttwléd@gaanangd;ts (@6%) hed a1 I'EN bl PAIR maﬂysgss(Flg 5, Lanes
sgog) gll B9 Jtutrrllc}/rs(‘e hzfu? ev1I'1enc tfalrlT?fjlg. l%%ergs?mglsy, Bgclent S had apparently

lost the wild-type c-kit allele. The PCR products from the remaining nine dogs that

D,

—h

did not have evidence of an ITD (Fig. 5, Lanes 6-14) were directly sequenced, and
none demonstrated any type of mutation (insertion, deletion, or point mutation). For
Lanes 3, 6, 8, and 9, genomic DNA was used for the PCR reaction, resulting in a
slightly smaller (190 bp) wild-type product.

The level of total and phosphorylated KIT expressed in the MCTs at baseline
varied between animals. Higher KIT expression correlated with higher tumor grade.
Four of eight grade III tumors had high KIT expression, compared to one of six grade
II tumors (Fig. 6). For example, the total KIT expression in the tumor from patient 2
(grade III) was markedly higher than that in the tumor from patient 11 (grade II).
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pretreatment sanple. Exanples of phosphorylated KI'T

arm,gg il grifdeTiTl AmiFMBOREES hi%héﬁh@&eﬁe SFMTEH le%lQ BBi es
taken before and after treatment w th Conpound

piphesphatydated KIE hbbaselime fhagthose wﬁh\geadedhbnmre,mogsmi@m with the

i basEC kB & A mesatfegh g RerEEiss g ssoquanty
NQARLIeY Foveld NP R dePetdipt %H@ﬁlﬁ) eRUadTasiRegahd é’\%luable
for inhibition of KIT phosphorylation after Conpound

p lsoespitmige withegna declink tuaiolrs ltmidngla}dvel@ lof phespborylated KIT at basehne

DR BPIRNL Bt e BRSPHERS AARTIRSEil 5hit cmr
pihca& ifﬁ:ahtrﬁﬁo%rﬁdrgloteﬁﬂ{l@ﬂ’ﬁﬁﬂlﬁﬂMI% @tpakgse&lmiﬂmeéa c-kit.

regul at ed sphoryl ation, |evel's of the
phosph &ght@cf gt l\he@mhahleldogs veared mﬁdm(mﬁoetarggt nyskiagion using the

bl | d f
iRy e Sl ety ?%iﬁﬁmhgpyiéﬁiﬁ@mluse 5t 9} KIr'in the
P siRh QarfEpiklidlentadeH€bm Dl P o@{)'ha&é M@htﬁ%nﬁ\bﬁéiﬁcdf@a@‘ed with the

al so noneval uabl e for nodul ation). O the
pr@xpatmm sample. Emmdds ef nl@amlmléwd KA Trand totat KET b

os ho- ERKLl /.2 t tot ERK er
Ao bitps PERSY Siontlss oikdn POk MR! el YR iy
Wl(Idﬂnﬂb@ﬁ@'I bRAGsphbtEBke SRAWR 8T 1% %eﬁlvlélt@moﬁ)(FlgERKleftﬁmﬁ scored as
nmodul ation was nore frequently detected in MCTs with

r é’loélili*"? &ryangpigrodidation, mdererKtvex prross (I g Gatght) were scored as

CSBR ML B SR SR Belbed Y R
r @iﬁ@ﬁ)h@fylﬁwmﬂ‘tw Colmpoahd I plﬁc%?hatb ﬁ’eathieht gihhyd@arkedly less
considered to be 50-100 ng/ for 12 of a 24- h

dﬁ@p@%@m@aﬂhhbassh@%%n e tiat ﬁ@r%}?psﬁfvecﬁﬁ h&knd |
e’ art o Bluatt A ARAHIIREL BuGIRXE it Bon B o0 Feqm

anigvenggahwhysiepulafd hy/KIT I(h'lia;kl‘loeyl&mon Nevetsnet tampllmbhorylated
theégl asna concentration of Cong phosphat e, was
KHERREY2vearg evainated By Y estamn laatramaéxsw( of tée ﬁ@PﬁP)OPSY pairs

e L N L L B

c lthrgbtaabdiditivay(twd ofhepowad also. nopbwiakbie foEKIA targetunndiiation).
Of'the 11 evaluable, 7 showed a reduction in the ratio of phospho-ERK1/2 to total
ERK1/2 in tumors sampled after the administration of Compound I phosphate,
compared with baseline tumor samples (see Fig. 6). ERK target modulation was more
frequently detected in MCTs with relatively high baseline ERK expression and
phosphorylation than in those with low ERK.

Based on preclinical work in rodent models, the therapeutic range of

Compound I for target inhibition was considered to be 50—100 ng/ml for 12 h of a 24-
h dosing period. The plasma concentration of Compound I phosphate at 8 h
(approximately Cmax) after a single dose at 3.25 mg/kg ranged from 33.2 to 186
ng/ml, with an average of 105 & 9 ng/mL (Table 8). In one animal, the plasma
concentration of Compound I phosphate was outside the range of the other samples

(0.3 ng/ml). Twelve of 14 dogs had plasma levels considered to be in the therapeutic
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NBllgnH fﬂﬁ’%@ Wt @i PRbtlshSre RO P '%E%Qt alddantieh 15(17 I J6hhg/m)
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the subsequent inpact on signaling
tIwaeunghs1gmxﬁls'mtlde1ﬁe@h‘a(§’ma0@6hcentratl ons of Con'pound I

{J Egsgzwﬁd I nglétg&lfeosﬁuiiy }g‘gg oaﬁl‘%s%ga{é target
p[ﬁ?ddﬁﬁa@i%ﬁ'lﬁ‘@ tbi %Hl@'cﬁﬁm@fﬂoﬁﬁﬂﬁ%n%?@ﬁi h%rthe \foE&s of M8ingle

| evel s rreasured in the Phasé | clinical stud
i clisstilyefficagoushdose bf Comppmnﬁsl plwsphagiaion t@g}hmphomﬁlatlon of KIT

CHBER T, bl O LS T s

aghhdkatrh@shsdT C'B%ﬁ)%ﬂﬁ&@pﬁdspﬁat@ QehielddR thid study were measured near
phosphoryl ated KI'T after a single oral dose of

odtmmn@ted Cptvessbasad en pTedinichl gharpagakénetis studégs agid gvendeonsistent

ES(V?} % ?JI%QBKI{ﬁgég gig%lgwnfcgﬁié%@ IStgl y%{%gtg%%{n%%en%cacmus
plisshRt 1ﬁleﬁtof|@3%>$@duﬁ@1 (’Irahﬁe Bpck of si gm ficant

target nmodul ati on in these patients ma

at t ri blighslof 11 §73%xevalusdie bigpsyrpaing adi é@f@@ﬁabbnnhlbltlon of

mj{ﬁ” baaHvatPograSs E%he%g%‘ﬁg ?ag; g?(i%tthP J,rp Blg gﬁci)r‘ylf éa?e%efkﬂ" &fter single oral

NQABROSSOHEP ddnaq%o@hxtme Bfed paiehisithateid nbtshsw Rt fable KIT
with | ow baseline ressmn Inhibition of KIT

aéargvﬁ mydu@iongfigr datmsnihad MEdis phatickpropsgd dow hevely of KIT and
F)lf)%h%rﬂ"[attlbggelf P?f]h\,\%\%@@ O%e F}%igic}l-[(%rg%r}?ﬁ(x{fﬁbonﬁﬁﬁe%e 8thnts
Wrﬁd&ﬁe}’d@&b@ﬁt@ld toRediaicantimih Tn the ldbtécﬁxﬁh methioldj the derjtivity of the

Conpound | phosphate in vivo, becaus
phospho-specific antibody for phosphorylated KIT relatlve to nonphosphorylated KIT

may be insufficient in samples with low baseline KIT expression. Inhibition of KIT
activity correlated more closely with baseline KIT phosphorylation than with c-kit
ITD genotype. Based on cellular assays, it would be predicted that both wild-type and
ITD mutant KIT would be inhibited by Compound I phosphate in vivo, Because
Compound I in vitro blocked the phosphorylation of wild-type and ITD mutant KIT
with comparable potency.

Compound I phosphate also affected a signaling pathway downstream of KIT.
Mutations in c-kit in GIST and hematopoietic malignancies have been reported to
activate different signaling pathways from each other and from wild-type KIT. In
canine MCTs, all but one tumor sample had detectable phosphorylated ERK 1/2 at
baseline. In 7 of 11 evaluable tumor biopsy pairs, ERK1/2 was inhibited, as measured
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f dn tieohpanetic rapgee @%ﬁm@rmﬁowslﬁ peded 1311119031 Phiective reisperises to

c P PUPIER 10 sl M BRRENEE ne il s cpigngdy e

angrgpt Q&lﬁ?pl@ﬁi@ﬂlgclﬁﬁﬁﬁéﬂdoﬁbépﬁlf& CompdiddIpabaRate ihGhis population
range, the previously reported clinical objective

r ¥ peies ResawsiAoesimith othen n@éugnmme(tncwmg WPRMaKICFaycinoma,
o BRI, Va4 IR OGRS s P SRR DB

t hespopenatdatmernfwifeCoapétd IBKTR ltﬁﬁoﬁ@@ 8t t‘lfl&stﬂ]as@ﬁaf@’ncentration
mal i gnanci es (|nclud|n nannar%écar0|nona soft tissu
s dRvobRarcagb i x{rppelate idubitiep ef therptlec closely related

?%%;55}& tﬁ%&@% GSe fo A 2dle BCompdl tdﬁ%%hfé@&tdrbytth&e%%%bg%ed on

tron a I's plasnma concent Ion nma

r dasitredldinaxts ppedtedContpottid €,aas¥idingi arlhbllacﬁlaplratloﬁale for
the other closely related receptor tyrosine kinase
glf‘éfl§e HISPOHITH Bhtﬁﬂsel el Eek@dmple, CARBS Ay tIPgSSpress

0 [
S, B Sl SRR  cmpri
r empwmaaomﬂotlﬂéSlﬁ ctlluter 8. vifro assexa (fbilae,, ACBnChenn®hi) Shenoy,
t ynor [ess
Li\l., Msengé(lPD. ﬁ., McMahon, G., Cherrington, J. M., and London, C. A. Inhibition of
constitutively active forms of mutant kit by multitargeted indolinone tyrosine kinase

inhibitors. Blood, 700: 585-593, 2002) Compound I phosphate inhibition of both

wild-type and ITD mutant c-kit in MCTs can, thus, serve as a surrogate for inhibition
of the related RTK targets of Compound I phosphate, VEGFR, and PDGFR, which
are aberrantly expressed and/or regulated by many different tumor types. Finally,
molecular target inhibition, coupled with clinical objective responses in canine
tumors, directs the development of related compounds in human cancer toward
clinical populations expressing activated KIT, VEGFR, or PDGFR.

Example 8. Multicenter, Placebo-Controlled, Double Blind, Randomized Study of

Oral Compound I phosphate in the Treatment of Dogs with Recurrent Mast Cell

Tumors.
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the devel opment of related conpounds in human cancer
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Ooﬂw@ﬁgﬁﬁiéﬁﬁgrbl’\lgsh qop fapltaeeborin teechi ea@5eRd TOZ (Exgpound I
wi th Recurrent st Tunor s. Pur pose. The
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H\%ﬁ%feiec%tf%e %ndheélaolir%z & e%ei:{) SliRhSnt! ég lgb& i BM? ent mast cell

Pent. Heasurab ' sease a

S WA (it 10ast oY Mrdatiedon Ha@corm%@ﬁnnmﬁmatdngestmeﬁ@ﬂ ¢fex mm) +
study. The study eval uated every-other-day dosi ng of

Corgionah éb'mplpmrlgdnmlﬁelacntsAz&thgumer dhibe ez derions| (Breasprable

( EBE bod on di.sease an

e fei e e PRSP el SSRGS A Y meappuapte or -
0 Ene%@tﬁﬁﬁl@?w@fengﬁﬁﬁd@ﬂt Bhdefhe bjﬂ tWREal @bk, EH¥REBwHESased on the
eval uated as a covariate in this study. For

d ebjestivhrespdtisa @cqcmnlpf@w@on&em pax:traérqsmm@) attthe weely flyisit where

¢ DA A8 SR G prahe b et e Bl pacan

JISRHPED) Wek céitpaee kothe fBaMirﬁMéhn:SlﬁﬁLIﬁﬁbd cdloRlation of percent
(Conpound | phosphate in which n = 88). Ten veterinary

omebictigly opingteare dssessmemof Dentagedesonswakrbiestive ch gefuplete

2 T8 B PP PRy IS sins

hagdd tie dppearascdBMiomen lesibgs stpattiadmBpeise(PRYWastdfined as at least a
30% decrease in the Mean Sum LD of target lesions compared to the Baseline Mean
Sum LD and non-progression of non-target lesions and appearance of no new lesions.
Tissue samples from the tumor and distant normal skin were collected prior to
randomization and submitted for the assessment of c-kif mutation status.

Fighty-six (86) T02 and 65 TO1 animals were included in the efficacy
analysis. The data analysis indicated a statistically significant improvement in the
primary endpoint (objective response) for Compound I phosphate (T02) compared to
placebo (T01). The T02 animals had a significantly greater objective response rate
(38.3%; 33/86) compared to TO1 animals (7.9%; 5/63) (p<0.001). Nearly twice as
many T01 animals (66.7%; 42/63) experienced progressive disease compared to T02
animals (33.7%; 29/86). Dogs in the T02 group that were positive for the c-kit
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regi onal |ynph node involvenent. A maxi num of three
target |esions (nmeasurable mast cell tunors) and al
wmeonna2get | esions (all remaining | esions, NeRSTITEA06002506
or unneasurable) were identified at baseline by two
e}{ﬁ A3h Qxye?e alﬁ{({s{ GREY ad B PRIB e GR oﬁﬁ@tl&@n‘e ris¥ %ompared to those
response te response or parti al response)
t that WMe@aMesﬁot thmhekz(errmtaelorréﬁ)%,ol‘z/imes B%‘Ve,v?dV@at@psctwely)
sum of _t he Ionge t ter esi ons. ((Mean
Sim LoJn s e ds o nsiied e kitertsneat i Cpmpomd
Agh Ssphak gl tffilet? %rctﬁ@frez{tﬁllgh‘tqﬂr%r&ht MR RA%Emors in client-owned
se snent non-target |esions was subjective. A
5 cdogd. ete response (CR) was defined as the
di sappearance of all target and non:ta et | esi ons .an
t he apBIé‘H’reé(ﬂ’één?ﬁlP FRSIORS AN BasiagAgs H‘Qh “Ehtgn peseh e Ahe
( Faedd 8 Bert,
Voo BTG PRfEs ft cKBRR 8 oo o e Sered R, e
I\/Eanseaumtlyl;)oa}yckun]m tinytatigusess sppear of thedallowingelaime shand be
ance of no new |l esions. Tissue sanples from
CWE&%&wdﬁﬁmapgtant normal skin were coll ected prior
to random zati on and submtted for the assessnent
ofc-kit nmutation status. Eighty-six (86) T02 and 65
TA animals were included in the efficacy anal ysis.
The data analysis indicated a statistically
significant inprovenent in the prinmary endpoint
(obj ective response) for Conpound | phosphate (T02)
conpared to placebo (TA). The TO2 animal s had a
significantly greater objective response rate (38.3%
33/86) conpared to TA animals (7.9% 5/63) (rq .001).
Nearly twice as many TA animals (66.7% 42/63)
experienced progressive di sease conpared to TO02
animals (33.7% 29/86). Dogs in the TO2 group that
were positive for the c-kitnmutati on were al nbst tw ce
as |likely to have an objective response conpared to
those that were negative for the c-kit nutation (60%
12/ 20 vs. 32.8% 21/64, respectively). In conclusion,
this study denonstrated the effectiveness of Conpound
| phosphate oral tablets for the treatnent of
recurrent mast cell tunors in client-owned dogs.
Nurrer ous nodi fications and variations in the invention
as set forth in the above illustrative exanples are
expected to occur to those skilled in the art.
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5. A salt form of claim 1, wherein the salt is the citrate salt with the structure:
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and solvates and polymorphs thereof.
6.  The salt form of claim 5, with a molecular formula of CHasFN4O2'CsHgO7 and
a melting point from about 178 to about 183°C.

7.  The salt form of claim 5, having a powder X-ray diffraction pattern comprising
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citrate salt of claim5, or a solvate or polynorph
thereof,. 10. A protein kinase of claim9, wherein the

w@e@umB427ki nase is selected fromthe group conBCEHIB2GH/002506
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of receptor tyrosine kinases, non-receptor protein

tyros , el i
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tumor or mastocytosis.
13. A method of preparing phosphate salt crystals of the base of claim 1, which
comprises:
(a) introducing a stoichiometric amount of phosphoric acid to the base in a
solution comprising a solvent or a mixture of solvents;
(b) crystallizing the phosphate salt from solution; and
(c) separating the phosphate salt crystals from the solvent solution.
14. A method of preparing polymorphs of the phosphate salt of claim 2, which
comprises:
(a) introducing the phosphate salt to a solution comprising a solvent or a
mixture of solvents;
(b) optionally, adding a bridging solvent to the solution; and
(c) separating the polymorph crystals from the solvent solution.
15. The method of claim 14, wherein the solvent of step (a) comprises methanol.
16. A method of preparing citrate salt crystals of the base of claim 1, which
comprises:
(a) introducing a stoichiometric amount of citric acid to the base in a solution

comprising a solvent or a mixture of solvents;
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(c) separating the citrate salt crystals fromthe

sol vent solution. 17. A use of the phosphate salt of
wa@b@osfL72the citrate salt of claim5b, or a soPEBIBRR0@002506

pol ymor ph thereof, in the preparation of a nmedi canent

whi ch i®) el znﬁ%‘th% Rftrdid @At FRLs BonPsithRagss medi at ed

by abnormal” PK activity
(c) separating the 01trate salt crystals from the solvent solution.

17. A use of the phosphate salt of claim 2, the citrate salt of claim 5, or a solvate or
polymorph thereof, in the preparation of a medicament which is useful in the

5 treatment of a disease mediated by abnormal PK activity.
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