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Field of the Invention

[0002] This invention relates to methods of treating cancer with a
rece_btor tyrosine kinase inhibitor. The invention also relates to methods of
measuring the amounts and concentrations of the inhibitor and its metabolites
after administration of the inhibitor fo a subject.

Background of the Invention |

[0003] Capillaries reach into almost all tissues of the human body and
supply,tissues with oxygen and nufrients as well as removing waste products.
Under typical conditions, the endothelial cells lining the capillaries do not
divide, and capillaries, therefore, do not normally increase in number or size
in a human adult. Under certain normal conditions, however, such.as when a
tissue is damaged, or during certain parts of the menstrual cycle, the

- "capillaries begin to proliferate rapidly. This process of forming new capillaries
from pre-existing blood vessels is known as angiogenesis or '
neovascularization. See Folkman, J. Scientific American 275, 150-154
(1996). Angiogenesis during wound healing is an example of



neovascul ari zation. See Fol kman, J. Scientific Anmerican 275, 150-154 -
(1996). Angi ogenesi s during wound healing is an exanple of WD 2004/043389
PCT[ 4182003/ 0358080 2¢8#4388%hysi ol ogi cal neovascul ari zati on dubRGTRF2H8035806| | f e.
During wound healing, the additional capillaries provide a supply of oxygen
and nutrients, pronote granulation tissue, and aid in waste renoval. After
termnation of the healing process, the capillaries nornally regress.
Lynboussaki, A. "Vascul ar Endothelial. Gowh Factors and their Receptors in
Enbryos, Adul ts, andpathophisietogical neauenslarizpiise during adit lifenPudngwoynd

Hel si nki, Mbl ecul arl r | ogy,
Haartman Institute, E 1985)the|§l[:18§68@i k eﬁrﬁé‘)s‘?fggf‘é@pg &%gaﬁﬂpﬁggffh% gy
role in the grow h ofromeimeg@nulation SSUF-’t aﬂ alﬂﬁb‘w/ﬁStﬁﬂamovﬂicéﬁ&f ieegination @fethﬁer
cell's reaches a Ce”ﬁﬁhng?’r&c‘%ss rtﬁé‘ﬁ%:a’arés%n%almgﬂésg' g}gfﬁﬁ&issahhﬂ “A86REr '

cell's nust develop a I'n order fo row | arger as
di ffusion will._not bﬁn@imhﬁ'&ﬁéﬁm’fht‘:@cwﬁﬂjw el iRecepiatsdn &@W@S,vﬁduhs @nd iy h

oxygen and nutri ent STuh9/2® el tYdrP%J e SRk s
transmenbrane pol ypeutlg'%egb?{gm g ate dgverég%r%gnt a}cglnlﬁﬁéc 2hand

gro
differentiation, reﬁ’@@@lﬂ‘-ﬁ@o@mﬂ pBad Bepadmeipf Fathalngy Haa@@ae@stlmt(m T.
et al., J. Cell Biology 129, 895-898 (1995); van der Geer, P. et at. Ann

:c?evt Cel | B olt k10 [0351} 337 Mgﬁéénes‘f@ély@tﬂﬁ?éh_d}ﬁ lrhptg@hdﬁ:iléﬁm gﬁﬁvtﬁ wvvlt h ;D
actors or cytokines, vat e s, Signal in s involves -
li gand bindi ng and at@nSRl ??"‘é &'ﬁBﬂ?‘%‘?ﬁ‘&t PR® 2 AeRER 0@5%&:?1'%1 r%ﬂg‘rﬁ Foten he
receptor resulting isizé,tréughly Mes 2 farh iirddiambiorthe saader ceils muM&mulopra blood

Endot helial G owth Fact d. .t | R d
Tumor &° Acadon o D1 <SHPBDICBIFT 51 Breent) St IS A eueie v npchs euffiette |

Bi ol ogy Laboratory aﬂfbp@ﬂﬁérchﬁmtoell@\fvaaﬁdﬂ.@hagtygem hutgantsnsti tute; (1999);
Ulrich, A et al., Cell 61, 203-212 (1990). Binding of the ligand to the

RTK results in recep@gbgi]ransﬁﬁggﬁgpﬁﬁs}ﬁle%ﬁ%gﬁghﬁgf or‘“?ﬁs*gﬁ‘%“ e residues

and subsequent activ phosphoryl ati on
of cytopl asni ¢ subst pelyreptidesithat (cgolaé3 da‘&n@pﬁm@@ﬁli QWbﬁnWK@r@meﬂ@pem fic

to the vascul ar remodeling and regeneration of adult tissues. Mustonen, T. et al., J. Cell

Biology 129, 895-898 (1995); van der Geer, P. et al. Ann Rev. Cell Biol. 10,

- 251-337 (1994). Polypeptide ligands known as growth factors or cytokines,
are known to activate RTKs. Signaling RTKs involves ligand binding and a

. shift in conformation in the external domain of the receptor resulting in its _
dimerization. Lymboussaki, A. “Vascular Endothelial Growth Factors and their E}
Receptors in Embryos, Adults, and in Tumors” Academic Dissertation,
University of Helsinki, Molecular/Cancer Bioclogy Laboratory and Department
of Pathology, Haartman Institute, (1999); Ulirich, A. et al., Cell 61, 203-212
(1990). Binding of the ligand fo the RTK results in receptor frans- _
phosphorylation at specific tyrosine residues and subsequent activation of the
catalytic domains for the phosphorylation of cytoplasmic substrates. Id.

[0006] Two subfamilies of RTKs are specific to the vascular
endothelium. These include the vascular endothelial growth factor (VEGF)
subfamily and the Tie recepior subfamily. Class Ili RTKs inciude VEGFR-1,
VEGFR-2, and VEGFR-3. Shibuya, M. et al., Oncogene 5, 519-525 (1990);
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;ofy VEGF-RTK to there
iMterfere or stop tU%08-758D(1998).aVEGH stu[mlaw]th@hmretlm almﬂapmmtlgn@m h

endot hel i um These include the vascul ar endothelial growh factor (VEGF)

subfam |y and the Tie receptor subfamly. Cass IlIl RTKs include VEGFR-1,
VEGFR- 2, and VEGFR-Gaoodfdabdselya, M et al., Oncogene 5, 519-52bctrif9)sssds WO
2004/ 043389 PCT/ US20031035806 Ternman, B. at al., Oncogene 6,1677-1683
(1991); Aprelikova, O etal, Cancer Res. 52, 746-748 (1992). [0007] Menbers
of the VEGF subfam |y have been described as being able to induce vascul ar
perneability and endothelial cell proI iferation and further identified as a

mej or inducer of ang'T@&ﬂQﬁsB St an® e 8 OMTSIEs3 (198N ArdlikoVa, Ol etdl; |
Endocrinol. Rev. 18, %é) Vj; § known to specifical I y bind to
RTKs i ncl udi ng VEGFR%"&?. QBRI 45~ 1409 ®s, C et at, Science 255, 989-991

(1992); Quinn, T. et al., Proc. Natl. Acad. Sci. 901* 7533-7537 (1993).
VEGF stinul ates the {08073t on Merdbers of tHedlEEF subfaily badoidesl desbritps] a\sbeun@l

ol ey aar 500 P babcl Yakayd MeghBalle Snq SRR aY e fRolagBh ang ).
84, 1470-1478 (1989) furfferidentiied\as atnajer indEnelozngiogeresis arkByastuRBendsi097) ;

Leung, D et al., SC'F?%S%F ¢ all o diP F£e%9?89)4’ of Q%gﬁ%%éct;g%oig%&vﬂtﬁ EMBO J

8, 3801-3806 (1989) ecduse anglogehesi s cal to
the growt h of cancermspegificailyp bind tom(sahdllﬂhhg)yEGE@:‘l antVMEER-RTBeVeash €t eht i al

efforts have  been undesakeind0olevs) SRGDSAIPY LEA PG rtkeall 0085t S

I'ogenési’s, and, ho
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been shown in a nunb eren nor s rom
prostate carci nomas. D.et ahekBiol. ﬁm%@ﬁ%%ﬁ%?—&oﬁ%ﬂgaﬁh&mmﬂb@ @éﬂl ,rJoDéﬂof

PDG- si gnal ing can vagouef lbdMm 474 £ (188 SltérF&ié%'é?%l Oénd‘tﬁzﬂﬁé’rRéWH's goewth to

more subtle paracrine 1ntefactions | nvol vi n% acent
angi ogenesi s. ‘Ther ef ¢#¥7)ikatwhpi Bi ¢igl., Science 246, 1308-1309. (1939) Plouei' J et al,

EMBO J 8, 3801-3806 (1989).

[0008] Because angiogenesis is known to be critical to the growth of

cancer ahd to be controlled by VEGF and VE‘GF;RTK, substantial efforts have .

been undertaken to develop therapeutics that are antagonists of VEGF-RTK
wx : ~ to thereby inhibit or retard angiogenesis, and, hopefully, interfere or stop

tumor proliferation.

D [0009]) Platelet derived growth factor receptor kinase (PDGFRK) is

another type of RTK. PDGF expression has been shown in a number of
different solid tumors, from glioblastomas to prostate carcinomas. In these
various tumor types, the biological rofe of PDGF signaling can vary from
autocrine stimulation of cancer cell grdwth to more subtle paracrine
interactions involving adjacent stroma and angiogenesis. Therefore, inhibiting
the PDGFR kinase activity with small mblecules may interfere with tumor

- growth and angiogenesis.

[0010] 4-Amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-benzimidazol-
2-yllquinolin-2(1 H)-one is a small molecule inhibitor of VEGF-RTK, PDGF-



the PDGFR kinase activity with snall nolecul es may interfere wi th tunor
grow h and angi ogenesis. [0010]

4- Am no- 5- f | uor o-wio fobsg4dsspret hyl pi perazin-1-yl)-1 H benzi m: d ®Z0AUS2003/035806
2-yllquinolin-2(1 H-one is a small nol ecul e inhibitor of VEGF-RTK, PDGF 3
WO 2004/ 043389 PCT/ US2003/ 035806 RTK and ot her receptor tyrosine kinases
such as fibroblast growh factor receptor (FG- RTK). This conpound has been
described in a patent and several patent applications, -the entire

di scl osures of whi cIREK end other prepioe throdies kihases sutk be fibiobRstgdwtifacrl |
purposes: U.S. Patent ovi si onal

US S N 10/644, 055, .U S. P
Appl i cation Nos. 60/96% 9536@%6@42@'%3%?'3%8 %%ﬁgaéﬁﬁ%%eéﬂéeipﬁee ™ hods ‘
for adm ni stering t leveratpatpoiapplicatiensdne edtiraslistliozsurestdf adiichf are intetpairatedi ng
the netabolic profile-af, this pote anti cancer 1t . I t he ,
| nvention [0011] Thé‘e“ﬂEP&ﬁ?#eﬁﬁ\g%ﬁ{'?i?{a@P&W&S& H&gﬁ]@&@tgﬁ%ﬁt‘sﬁ g cancer,
i ncl udi ng | eukem as WBd.NoliD/d44,0894.S. Prbvl%a:rn'al Amiheatlddm'sﬁ eemesmeyi ded
met hods for attaini : i.cien I a 3-[6-(
met hyl pi per azi n- 1-y|r%%-/%éri1l9eﬁ9? h?@g%@g% 9??'%??%%%@%%'“8”@ &'W a subj ect
to inhibit the growbohmpolind acainseied aShirs methude fordictarmining thei héetabslicafrofile of
receptor tyrosine There are Iurther provi ded conpounds as

h.nasF k
bi omarkers and net lagoeg}apt}l]cgna%eaggp such conpounds to nonitor the

di stribution and netabolismof the inhibitor in a subject. In addition, the’.,)
present invention provides phar mce@ﬂmmamoﬁﬁwhwm and medi canent s
conprising the inhibitor and their nethods of  use. [0012] Thus, in
accordance with the IP#¥Hnt i onThe iglapt igyentiop puovides 'ﬂ%tf‘%ﬁj%f tregting pangerng

cancer conprising admwu.ﬁé erukeaza%ena s&k@tuﬁfdrs hm\ﬁaaw;uiaqwerar@pmhéum ent

anount of a conpound of- fornula 1: ~N
methods for attaining suﬁ“ clent blood levels of 4-amino-5-fluoro-3-{6-(4-
methylpiperazin-1-yl)-1 H-ben2|m|dazol-2—yl]qumphn—2(1 H}-one in a subject to
inhibit the growth of a cancer. This compound is an inhibitor of receptor
tyrosine kinases. There are further provided compounds as biomarkers and
methods for the use of such compounds to monitor the distribution and '
metabolism of the inhibitor in a subject. In addition, the present invention
provzdes pharmaceut:cal compositions and medicamenis comprising the

|nh|b|tor and their methods of use.
| D
[0012] Thus, in accordance with the invention, there are provided

methods for treating cancer comprising administering to a subject having
cancer a sufficient amount of a compound of formula I:

. N
E N N
. Ay —
CL/TH
N0
H

a pharmaceutically acceptable salt thereof, a tautomer thereof, ora
pharmaceutically acceptable salf of the tautomer to provide a Cpa, of about 20
to 4000 ng/mL of the compound in the subject’s plasma or a Cpax of about 40
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~VYHNO HI a pharmaceutically acceptable salt thereof, a tautoner
thereof, or a pharnaceutically acceptable salt of the tautoner to provide a
Crax of about 20 Y820U8#H3#y/ nlL of the conpound in the subj edCTESHHERWor -a
Cm of about 40 4 WD 20041043389 PCTI US2003(035806 _ to 8000 ng/nL of the
conmpound in the subject's blood. In sane enbodi nents, the anpunt of the
conpound adm nistered is sufficient to provide a Crax of about 35 to 2000

ng/ mL of the conpound i he subject's | as or, .a,Cyax of about 70 to 4000
ng/ fnL of the corrpoun??ébr? t"ﬁ’@“kﬁtﬁ EGPWOBTHﬁGEE? S'éblﬁgb?%ﬂ- aB8Ae50 to 500
ng; & 011: tnﬂe corrpoungembodiﬁﬁnﬁugie%ﬁ@ntﬂﬂbtﬁél&gmﬁb_ljr&l éamﬁifsw‘r%cah@ufﬁgﬂea@tot 201000
ng of "t'he conpound in, the su ct' a x “of about to

ng/inL of the conpounﬁmi"\qetan%masﬂta%a@é'f 35 t%#@i’rf@lra'*o 9’%}”"%%‘39 syt 500
ng; . of f”t‘hﬁ corrpoundplbanhbea@mib@f@bbat 7(0loG10d0 ng/nelnad hei:omba?ﬁd igfthé Subjedt's
ng/ rnL of the conpound in the subject' s as r,.a Cmax. of ~about 150 to -
300 ng/nL of the corrpg'ﬁﬂ‘a q m%ﬁga@%ﬁﬁgi‘t 5@6 "Sfﬁdﬁﬁh“a"wnﬂﬁ" g‘ﬁcﬁﬁ'gjeféb to
tzoog0 88/ m_/ (r)r[ t Pet ﬁ onpiasmé o'r q"ta,@ct:f?bbhemq e 1 tOodJ aglﬁla_ @fgh@cmmﬁn aila;)su]l_)(j’)e’éﬂ?

o] ng o] e conpou ip th u ct, 00 OF .a fmax 0 o]
1000 ng/nL of the codB*BgEc’f" @WPE%"%EBPZ%?*"S”Q’B\SL%%E RMRPUEAAY MSUBISStR 200
to 2000 ng/ mL of the plasmawnd 3 défadosiifido 500 nglhlooithe Eompbarad iattise sabjectef
t.he conpound of fornula | is adpni e o the_.subject in sone . .,
bbodt ment o and i n <GS Gr o (R 5d S o CriBuny  fgeRibiests,
conpound, tautoners, plassalora GaesfabbuinEs) tb&00opmil aftthel caimpoynd inthe sutpsatlses,
tabl ets, gel caps, caplets,. sus i 0 I ons . her. rms
as descri bed herein. +Iﬁg§oan§maég’ﬁa§°elﬁg§%‘;o tsnfé?mﬁ%#ﬂ&:@mpgu@%mt% F@éj?%t%an
aqueous sol ution and pigsmdmr niCieofetout 200 ty 4000 nhenLhafitee cauppentin thensubjedier
enbodi ment's, the conpygd JravG,becPfly Bir8b6 RGOS hOLSRbSMY in the subjects

- plasma or & Cnax of about 200 to 2000 ng/mL of the cqrhpound in the subject's
blood. The lactate salt of thé. compound of formula { is administered to the
subject in some embodiments, and in some Suhh embodi_ménts the subject is
a human. The compound, tautomers, or salts fhereof may be formulated as -
pills, capsules, tablets, gelcaps, caplets, suspensnoﬁs, aqueous solutions, or

ill I bl lcaps lets, s ions olut

other forms as described herein. In some such embodiments, the lactate salt
fi dh | h embod he Ie I

is in an aqueous solution and is ad_mi'nistered_ orally to the human subject. lr)

j : , ‘ other embodiments, the compound may be admi‘nist'ered by injection.

[0013}] In a further aspect, the present invention provides methods for
treating cancer comprising administering to a subject having cancer a '
sufficient amount of a compound having formula 1, a pﬁarmaceutically
acceptable sait thereof, a tautomer thereof, or a pharmaceutically acceptable
salt of the tautomer to provide about 10 to 2,000 ng/mL of the compound in
the subject’s plasma 24 hours after administration or about 20 to 4,000 ng/mL
- of the compound in the subject’s blood 24 hours after.administration. In some
embodiments, the amount of the compound administered is sufficient to
provide about 20 to 1,000 ng/mL of the compound in the subject’s plasma 24
hours after administration or about 40 fo 2,000 ng/mL of the compound in the



[0013] In a further aspect, the present invention provides nethods for
treating cancer ri.sih.ng admnistering to a subject havi NgraaRHSH3s
sufficient anouﬁ¥8gﬁmgﬁ?§npound having formula 1, a pharnagghticaﬁ?ﬁam
acceptabl e salt thereof, a tautoner thereof, or a pharnaceutically
acceptable salt of the tautomer to provide about 10 to 2,000 ng/nlL of the
conpound in the subject's plasma 24 hours after adm nistration or about 20

to 4,000 ng/nL of élhﬁea@w% Aduird %r%ﬁinﬁ&?atﬁnbé%&%@‘ﬂo bw'ﬁéinﬁféf%e

admini stration. In sone -enbodi nents, the anount of

administered is suf?‘?rﬁﬁ’%-md ip ghe %thﬁﬁ%i@*aﬁﬁ'&?t" hogrs gfte @W‘ﬁ'&tﬁﬂ %ﬁbP‘FkBO to
conmpound in the subjegb ngmil @ﬁtﬁ’@G%Romh%@édlﬁécﬁ@@moﬂ@ﬂﬁoﬂﬁé Sfferor about 40
to 2,000 ng/nL of t he conmpqund E WO 2004/ 043389 PCT/ US2003/ 035806
subj ect's bl ood 24 wémwtra*l%rwa Pt 0de 2ab pgiml afidie compoynd i5de sebiert'sof t he

conpound in the 5Ubblﬁ%a§4mo@ﬁ‘¥te%dlhﬁﬁ§tl%ﬂoﬁfﬁ%ou%@mt@mﬁ hﬁ&r\LOcﬁftﬁé about 80
to 1,000 ng/nL of the compound in the sugjﬂect s bl ood urs after

admi ni stration, or &HBRAUdnthe %‘{}?@cﬁ@?’\?ﬂd heHs %ﬁﬁ%ﬁ@t"&'ﬁmﬂ h B S8 ect ' s

pl asma 24 hours af t &hbadifehiss tedubjest i8'a AR, Ednieny O ﬂ’i@bi@seﬁtfmétheds of
conpound in the subject's bl 00%24 hour after adm mFtratlon

sone
enbodi nents, the subpteg qeacel, figdamtate s Wlef"mpﬁ”f'q’@ toradialds "f‘ﬁfﬂ'ﬁ@?ﬁ%’e%f
treating cancer, thg thastges: E!@lsém@fsuéﬂ”l@nﬁ&lm@m@dth@fla&t%f§d|t«?s ih d i,

&% sol ution

admini stered to the su%g} n some such enhodi ments, Scﬂ? | otate salt is
Ut A

inapill, capsuleSaRy tg%q'@gp?a‘ﬂgp?ﬁpe"@ﬁ%&ﬁg%ws
and i s adm ni st er egdinhistdrgd oflly tdeMuriim swj@jcect [0014] Thus, in certain
enbodi ments of the present nethods of treating cancer, the corrpound of

formul a | i's adm ni phPd 2 19D RREATRSF U bERInen AR bELSH) R BREbAAUERR)

conprising fructose sone
conposi tion furt her carerpthe esmpotndaf formula lagedmlmailerladas anharmace).mea!nandar i ns

flavor. In other e”@é}%é&ﬁ‘t&%%rr et aﬂﬂﬁ:’i gﬁﬁgh&.ﬂg@aa&m%}n@ Seh eH{btoaﬁ?ent? her

conprlses wat er. Henc atin cancer
conprise mxing t hetrsmhadnmpoal wdmpbsitien further conprisks a ﬂavonng agent such as

tetrarome mandarine flavor. In other embodlments the pharmaceutlcal
composntlon further compnses water. Hence, the present methods of treatlng
cancer may further comprlse mrxmg the solid compound of fqrmula | with
water to form an aqueous mixture before administering the compound to the
subject. The invehtion further provides the use of the compound of formula |
in preparirig a medicament for use in treaﬁng 6ahcer.

[0015] in other embodiments of the methods of treating cancer .
described herein, the cdmpoUnd is administered as a pharmaceutical
composition selected from granu!eé, deders, suspensions, tablets, pills,
capsules, ge’fcaps, caplets, emulsions, syrups, elixiré, slurries, sprays,
aerosols, suppositories, or solutions. Preferably, the pharmaceutical
composition is selected from tablets, pills, capsules, gelcaps, or caplets.

[0016] In still other embodiments of the methods of treating cancer
described herein, the compound is administered by injection as a short bolus,



"wat ér to form an aqueous nixture before adninistering the conpound to the )
subj ect. The invention further provides the use of the conpound of fornula I
“in preparing a nedi¥9A¥#4Pr use in treating cancer. [0015] PETHEIeH035506
enbodi ments of the nethods of treating cancer described herein, the
conpound is adm nistered as a pharnmaceutical conposition selected from
granul es, powders, suspensions, tablets, pills, capsules, gelcaps, caplets,
enul sions, syrups, elixirs, slurries, sprays, aerosols, suppositories, or
sol utions. PreferablySbmhempharmﬂwﬁhhﬂnaﬁUﬂcmnﬁM%ME$WﬂHﬂ§Yb@ﬁéﬂvmdﬁﬁﬂdwme
tablets, pills, capsuhgse {R@LGRRS; orFburtimesdaiy. [0016] In still other
enbodi ments of the nethods of treating cancer described herein, the ‘
~conpound i's adm nistered by injection as a short bol us, WO 2004/043389
PCT[ US20031035806 ! B 17ht usi dhsoneg emgﬂﬁ'"teétsrﬁ ither RIS sy meﬁh‘é’ﬁ Fjteaindn nay

be admi ni st ered once cartolir GRe amﬁmftndaﬁnp@hdfoawrmmamanﬁtﬁstbsed to #t0dubledt N
sone enbodi nents of the prgrsent get hods, o anount of

f treatin
the compound of for muf2poes Ham K iosinakg bPFhé‘”?l?b &é{nesy ﬁﬁeé"f’ mO0.25 to
f’ﬁ ng/ kg bogy \ével ghtt@ﬁqbgbﬁleﬁtbbmmodnmopm%bmpamwﬂumame?ed tzdg@?@maat of
e conpound admi ni stere e s e 0
ng/ day and, preferabl {AN9LE H"a%i?ﬁféjgéﬁ’o'&{og r@@ggy?ﬁf; eraF@ aPHBt%]%etQér’Hp
hods of treating capgsly. are effective against a wde vari ety of cancers
| udi ng those in which the cancer to be treated is a solid tunor or

euken a1 part cu 015} 1°_ PiFE HlcoiEhRas FPYAtS ol b Ll Bhoctf 00 oV

as prostate, col orect r east
carci nomn, acute nyel m@:@(mlstylQilgamraatmbﬂmriﬁl@en’thmbéhmg@certmﬂ:@hfeaied is a

nyel o-proliferative digeAdfor BIOIBEI@#:tL &sﬁérhémgtheﬁﬁ@eht fre I'Jod.L. ng/nugeﬁl% Qgétc

| ynphoi d | eukem a, sarcona, nela
renal cell, gastric, g@mr®$ud1@§tnf¢ﬁ$teswqﬁatﬂ' bmast;mlﬂn!ﬁ aiynloma, pma@m@r

small cell carcinoma, acute myelogenous leukemia, chronic myelogenous
leukemia, myelo-proliferative disease, nonsmail cell lung; smalt cell lung,
chi'onic lymphoid leukemia, sarcoma, melanoma, lymphoma, thyroid,
neuraendocrine, renal cell, Agastric, gastrointestinal stromal, glioma, brain or

bladder.
[0019] In some embodiments, the methods of treating cancer described
) . herein further comprise administering the compound of formula | as part of a

treaiment cycle. Thus, the treatiment cycle may comprise administering the
amount of the compodnd of formula | daily for 7, 14, 21, or 28 days, folfowed ,

by 7 or 14 days without administration of the compound. In some
embodiments, the treatment cycle comprises administering the amount of the
compound daily for 7 days, followed by 7 days without administration of the
compound. A treatment cycle may be repeated one or more times to provide
a course of freatment. In addition, the compound may be administered once,
twice, three times, or four times daﬁly during the administration phase of the
treatment cycle. In other embodiments, the methods further comprise
administering the amount of the compound once, twice, three times, or four
times daily or every other day during a course of treatment.

7



[0019] In some enbodi ments, the methods of treating cancer described herein

further conprise adnministering the conpound of fornmula | as part of a
treatment cycle. WOZMEEYtreat nent cycle may conprise admi RFEVEAHE8Mhe_
anount of the conpound of formula I daily for 7, 14, 21, or 28 days,
followed by.7 or 14 days wi thout adm nistration of the conpound. In sone
enbodi nents, the treat rrent cycle conprises adm ni stering the anount of the
conmpound dally for 7 days, followed by 7 days wi thout adm nistration of the
conpound. A treat ment0 1I e neerratedidhardmovides methads for treating eancpk ovi de  a

course of treatnent. cbﬁnpﬁ&iﬁg bﬁlﬁl?ustéﬁh% 16 A RDjEREHAVRYy ShcRFFSDIRSERE o Sfa
tw ce, three tines, our times i1y during the adm nistration phase of
the treatnent cycl ecomﬁomqﬁv'%%‘i’rﬁéﬁ'ﬂ-s, the methods further conprise

admi ni stering the anount of the conpound once, twice, three t| mas or four

times daily or every other day during a course tr

2004/ 043389 PCT/ US20031035806 [0020] FTheife © lNkl_e_r)qErow ded met hods for
treating cancer conprising adm ni sterkbe A’ subj ect . havi ng cancer_ a
sufficient anobunt of a conpound hav g fdtnula: F NH2 NN_ N H NOH
a pharmaceutically acceptable salt th , @ tautoner thereof, or al)
-phar maceuti cal ly accept abI e salt.of the tautoner to provi de an AUC of about

500 to 60, 000 ng*h/nL ound |i su about 750
20 120, 000 ng*hint. of AENEGHIGUN FohePtale SEbAPIRAL S yfutts heRopoRar such
enbodi :j ment sA UtC hef arrgpnémfiefcenr@uﬁ amwmbgo‘ Oééimmihéfa%tcﬁﬁferlté peavicdd 41 AUC dfabout
provi de an of .a t o, ) n oun
subj ect's plasna or 3%6&5@8@%9 hgmk 885%80”6%\9 'TEQ-WL%P&?Jﬁ%ts ?ﬁg%ﬂﬁarl?%??ﬁ%
to 120,000 ng*h/mL of the compound in the subject’'s biood. In other such
embodiments, the amount of the compound administered is sufﬁcienf to
provide an AUC of about 1,000 to 30,000 ng*h/mL of the compound in the
- subject’s plasma or about 1,500 to 60,000 ng*h/mL of the compound in the
subject’s blood. In other such embodiments, the AUC is about 2,000 _to
-15,000 ng*h/mL of the compound in the subject’s plasma or about 3,000 to
30,000 ng*h/mL of the compound in the subject’s blood.

0021} The present invention further provides methods for treaiting
cancer comprising administering to a subject having cancer a conipognd
-having formula |, a pharmaceutically acceptable salt thereof, a tautomer
_ thereof, or a pharmaceuticaily acceptable salt of the tautomer, wherein the
amount of compound administered in a first treatment cycle is 25 mg per day,
and the amount of compound administered is increased with each subsequent
treatment cycle untit either 1500 mg of compound is administered to the
‘subjec't per day or dose-limiting toxicity is observed in the subject. Typically in
.. such methods, the amount of compound administered is doubled with each
subsequent treatment cycle after the first. [n some embodiments, the
treatment cycle comprises administering the same amount of the compound
daily for 7 days followed by 7 days without administration of the compound.

D



" subject's blood. In other such enbodinents, the AUC is about 2,000 to
15,000 ng*h/ L. of the conpound in the subject's plasma or about 3,000 to

* 30,000 ng*h/nlL of ™R208H4#8UND i n t he subject's blood. [0021]PONES2403035806t
invention further provides nethods for treating cancer conprising

adm ni stering to a subject having. cancer a conpound having formula I, a
pharmaceutical |y acceptable salt thereof, a tautoner thereof, or a
pharmaceutical ly acceptable salt of the tautomer, wherein the anount of
conpound admi ni st er ed [0022h f i r Sv anothen aapect, thedhwention p®vidgs rathetis\of trealing t he
anount of conpound adpiplst s S ddaner: 1 ; i Lreat ment
cycle until either 15%%' cgf{ﬁﬁgglr?%g&ﬁg&?@ﬁg@&%%@@e‘éﬁwtﬁ%‘@%ﬁ%ﬂ% fﬁléé‘%:rg per
day or dose-limiting BoPuptefy Gompsysd hawng the foreulglibj ect . Typically in  such
met hods, .the amount of conpound admi nistered is doubled wth each

subsequent treatnment cycle after the first. In g&fe enbadi nents, the
treatment cycle conprises adm nisterind tHHH2sHTR af U\ni/'?)'f" t he conpound
daily for 7 days followed by.7 days wtkgut athgni stration of the conpound.
8 WD 2004/ 043389 PCT/ 1352003/ 035506 . | nHanot her aspect, the invention
provi des nethods of treating cancer, N1 ng adm nistering to a subject
havi ng cancer, a sufficient amunt of a conmpound having the fornmula |- NH2 N

\:ai ~~ NO \ H HI a pharnmaceutically acceptable salt thereof, a
taut omer thereof, or a pharnaceutically accept dbl e salt of the tautoner, ,
and exposing the subject to one or both conpounds of fornmula Il and formul a

1l selected from F khthahhaddutithlly acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer, and exposing the subject to-
one or both compounds of formula Il and formula Ill selected from:

‘ ' N NH

F NHzi\!I L)
Xy N

CITH

N™ ~0
H

if'or

o N/_\N,_«_O
j : F NHz N ./
_ : AN

N 7O
H

Hl,

whereby one or both of the compounds of formula Il and formuta IIl are
produced by metabolism of the compound of formuia ] by the subject, to
provide a combined Cmax for one or more of the compounds of formula |,
formula 11, and formuia il ranging from about 20 to about 4000 ng/mL. in the
subject’s plasma or a combined Cax for one or more of the compounds of

formula |, formuta Il, and formula Il ranging from about 40 to about 8000
ng/mL in the subject’s blood.



N O H 1lcr

for one or

O FNH2 NNNH NOHIII,

compounds of fornmula 11 and formula Il are produced by netabolism-of the
conmpound of for mWea2004B4838%he subject,. to

or nore of the conmpounds of forrmula I, formula Il, and forrmula Il ranging
from about 20 to about 4000 ng/nlL in the

wher eby one or both of the

rangi ng from about 40 to about 8000 ng/nL in the subjects blood. 9 WO
2004/ 043389 PCT/ US20i0823]135806In et @rciher aspget, therpresent im@pﬁm provides predisastst

sUbj ect havi ng cancar! fedtno safter doRiRY AR o SABREL M) GHBG LA frcient
havi ng a fornul a sel&oowd of pamer rRoIGHEoMpound$havipga fmnmlaselemdmom / N NI\ \

HNO

NH

N N—
F .2?}1 N /
S N
@(fH
N~ ~0
H )

N N/O
F NHzl\,i \ /
CI%“
H
N° ™0
H .
N NH
F NHZI\’I ]
e N
Cr
N "0 . .
H

an active metabolite thereof, a pharmaceutically acceptable sait thereof, a

tautomer thereof, or a pharmaceutically acceptable salt of the tautorner,
sufficient to provide a combined C}nax of about 20 to 4000 ng/mL of the one or
more compounds in the subject’s plasma or a combined Cyax 0f about 40 to
8000 ng/mL of the one or more compound in the subject's blood. In some
eimbodiments, the amount of the ohe or more compounds provides a Cpa, for
one of the compounds of about 35 to 2600 ng/mL in the subject’s plasma or a
Cnax for one of the compounds of about 35 to 600G ng/mL in the subject’s
blood. In other embodiments, the amount of the one or more compounds
provides a Cmax for one of the compounds of about 35 to 1200 ng/mL in the
subject's plasma or-a Cpax for one of the compounds of about 50 to"2400
ng/mL in the subject’s blood.

[0024] In other aspects of the invention, there are provided methods for
determining a metabolic profile for a compound of formula |, a
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"HFNH2 N\ / vH HNO Han active netabolite thereof, a -
pharmaceutically acceptable salt thereof, a tautoner thereof, or a
“pharmaceutical |y at®tiPedd8%salt of the tautoner, sufficientP¢UUg0sPEEEs a
conbi ned Crax of about 20 to 4000 ng/ mL.of the one or . nore conpounds in the
subj ect's plasma or.a conbined. Crax of about 40 to 8000 ng/nL of the one
or nore conpound in the subject's blood. In sone enbodinments, the anount of
the one or nore conpounds provides a Crax for one of the conpounds of about
'35 to 2600 ng/nL in thhﬂfﬂlﬂbjélﬂiﬁ:ﬁll)satpﬂeﬂm salt there@restadtomenihersaf, arae conpounds
of about 35 to 6000 n I , the
anmount of the one or reaé%utcgiﬁ}/ %é&b&(rﬁc?v geogkr%%tgﬁ,gbggééljgﬁg?ﬂﬁrg@ﬁka '
conpounds of about 350Qmplﬁ?@11ag$uﬂngltlnﬁ ameuntfi bf lesst anephetabalitoof the Compodrel
one of the conpounds )/ [ | '

[[(0024] In other aspec@songgﬂworéga g%@fﬁgunﬁ? med %rtggﬁ?gé&ﬁgﬁhn@?%ggggtf cl)rr‘

det er mi ni ng a net abol samesudh ¢mb¢d)meatscatr’¢ﬁaﬁnue m‘Etafbﬂilth an IN-oxiddl Goriyund
2004/ 043389 PCT/ USZOO,?{A\Q%? AfuRpar meceutical ly acceptable salt thereof, a
taut omer thereof, or a ar maceutlcally acceptabl e salt of the tautorrer in
a subject, the method conprising nmeasuring the anount of at |east one

nmet abol i te of the conpound 1in one or nore sa e, bl ood, or
%Ejsue taken fromthe subject. In so ‘ at least one
nefabolite is an N-oxide conpound hawi | a II _ o._ FNHZNL- NO

H

[0025] In other such embodiments, at least one metabolite is an N-
desmethyl compound having formula lll:

O
E N N |
L

H

N~ 0
H
i
») [0026) In some such embodiments, the at least one metabolite further

includes a second metabolite that is an N-oxide compound of formula II. The
amount of metabolites may be measured using techniques, including
ultraviolet (UV) spectroscopy and/or liquid chromatography-mass
spectroscopy (LC-MS).

[0027] In other aspects of the invention, there are provided methods of
determining the amount of a compound having formula |, a pharmaceutically
acceptable salt thereof, a tautomer thereof, or a pharmaceutically acceptable
salt of the tautomer in a subject, the method comprising measuring the
amount of the compound in a sample of urine, blood, or tissue taken from the
subject after the compound has been administered to the subject. This

11



H 1l [0025] In other such enbodinents, at |east one netabolite is an N- .
desnet hyl conpound havi ng formula Ill: FNHZ NH NOHIII 0026] I n sone
such enbodi ment s, WPA8R{33%%ast one nmetabolite further incl JfSE0S0030FBKG -

nmetabolite that is

nmet abolites may be.
spectroscopy and/ or
I n ot her aspects of
determ ning the ano

acceptable salt of
measuring the anou

sanpl e. Metabol it estithkabfterie bempearslofddrmula | hedchednddrainistererbto the subjedt. t o,
d of formula Il and/or the Ndesnethyl .- conmpound having

B0 Mefhor i, AR o g UTBRA BESoAN NS

er the conpound

t he N oxi de conpoun

formula I'li: In SONRy
two or nore sanples fro [ ] a
of formula | has bewil hegaingiappareatirom thebllawinp detailed dgerptiom: iehowdbect s,

880l iR 451 ind dMAIRH Roriptioh!and ¥ FRechitiERTtled, T OM

f eatures and advant
the foll ow ng detai

an N-oxi de conpound of forrmula Il. The anount of
measur ed usi ng techni ques, including ultraviolet (UY)

Iiquid chromatography-nmass spectroscopy (LG Ms). [0027]

etk BihBb P R s fn Sivrort &) B RISRRUIA R s |

accept abl e salt theceapoural indhd samplel Matabolites that amagyrisy weaswed dwludg, but are

Ol R soloio TP PG o BT e TR FRIPRRA O 1 coue

taken fromthe subpeapoafdavitgiernadatibundomesniteeimeants] the sethabifutthet he

Corort e measur ng PAROHARITCERGE M S00 e e Bron T RN al SRR

t at er ent t

d description. ] ) ) ]
while indicating certain embodiments of the invention, are given by way of

illustration only, since various changes and modifications within the spirit and
scope of the invention will become apparent to those skilled in the art from
this detailed: description. -

Brief Description of the Drawings

[0029] FIG. 1 shows KM12L4a tumor inhibition by the compound of
formula l.
[0030] FIG. 2 shows the Cnax and AUC values versus percent inhibition

of KM12L4a tumor growth in KM12L4a tumor-bearing mice.

Detailed Description

[0031]°  The instant invention relates to methods for the treatment of
cancer using the comﬁound of formula I', methods for méasUririg the amount
of the compound of formuia | and/or its metabolites in biological samples
taken from a subject, and pharmaceutical compositions and medicaments
comprising the compound of formula | and methods of use thereof.

[0032] The following terms and phrases as defined herein are used
throughout this specification. -

[0033] As employed herein, "AUC” refers to area under the curve in a
gfaph of the concentration of a compound in blood plasma over fime.

12
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under st ood, however, that the detail ed description and the specific
exanples, while indicating certain enbodi nents of the invention, are given
- by way of illustratomesesisy, since various changes and nodi f PCEUS200383380d hi n
the spirit and scope of the invention will becone apparent to those skilled
in the art from this detailed description. Brief Description of the

Drawi ngs [0029] FIG 1 shows KML2L4a tunor inhibition by the conpound of
formula I. [0030] FIG 2 shows the Crex and AUC val ues versus percent

i nhi bition of KML2L440934jor grkammpibyeddhﬂ'eibﬁ&nwmdemgam maudimune corlbenationd

. De t 0031] Th

trzg: Irrgn!t Otr)]f[ can!:er 3’5?%8%? ﬁﬁnd i?nvtﬁghlagﬂla E%Sg%ﬁcﬁlbﬁ h‘et%%% sﬁ‘%’i’%ﬁsurl ng
t he anbunt of the compmpndnd)hasf Imeenﬂohmlmsw Pmak tya;naaﬁs! atmirs witlsin iseveral hours
bi ol ogi cal _sanpl es t%lfgﬂmfm Qkén 8*1:5)13&8@”“?%3% egpceut i cal conpositions

and nedi canents conpri THRe ¢o and net hods of use
t hereof. [0032] The fol I ovm ng terns and phrases as defl ned herein are used
t hr oughout this speci IP¢3i on. Q%ﬂ@}m'}ﬂstoé'ﬁ'ﬁﬂ i fefinaskip gcpordangaayith e Sommen

area under the curve ifrfino@® Pg@*a.té?fa JrPRVERE ERBAE Vekith 8 (@T@m/ggm dBs! ood -
pl asma over tine. 12 WO 20047043389 PCT/ US2003/ 035806 yed

herein, "Cnj refers tdmiting %%WrﬁﬁW@le?@ﬁFM“?fEﬁﬁ'on@fa&OW o W"Pﬁ%ﬁany

pl.asma, . tissue, or blpag foving e breldbsufibg Within dragmatm%tbﬁée :beffle 4
ac?n ni stered Cmax typically_occurs wthin several nistration

a conpound to a s UWEE‘PPS"'E[ 53 5pselidts drepirpphilicaynt (&NQ).S[ §90i ‘?"‘e‘(@Tm hERE Siqf

accordance with the %@@oné@%ﬁfﬂé@iﬁ%‘f@nletr%dn%p&ﬁlaﬁ@%% X5 S wiBapl On
3.0 (CTCAE). Thus, dose |limting togicit occurs uFon adm ni stration of .a

conpound to a subj ect ANC &1{00 W‘%ffﬁ@ % 6rg opepiedi.-@bs 2F:P008 cRlYMM a
drug treatnent cycle: ¢hReEIng episode requiring platelet transfusion); Grade 4 fatigue, or a two-

point decline in ECOG performance status; Grade 3 or greater nausea,
diarthea, vomiting, and/or myalgia despite the use of adequate/maximal
medical intervention; Grade 3 or greater non-hematological toxicity (except
fatigue); retreatment delay of more than 2 weeks due to delayed recovery
from toxicity related to treatment with compound 1; Grade 2 or greater cardiac
toxicity of clinical significance {(&.g., a decline in the resting ejection fraction to

40% - < 50% or shortening fraction to 15% - < 24%:; cardiac troponin T = 0.05
ng/mL).

»

[0036] Pharmaceutically acceptable salts include a salt with an

" inorganic base, organic base, inorganic acid, organic acid, or basic or acidic
amino acid. As salfs of inorganic bases, the invention includes, for example,
alkali metalé stich as sodium or potassium, aikali earth metals such as |
calcium and magnesium, aluminum, and ammonia. As salts of organic bases,
the invention includes, for exarhple,r triimethylamine, triethy!amihe, pyridine,
picoline, ethanolamine, diethanolamine, and triethanolamine. As salts of
inorgarnic acids, the instant invention includes, for example, hydrochloric acid,
hydroboric acid, nitric acid, sulfuric acid, and phosphoric acid. As salts of
organic acids, the instant invention includes, for example, lactic acid, formic
acid, acetic acid, triflucroacetic acid, fumaric acid, oxalic acid, tartaric acid,
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neutropenia (i.e., absolute neutrophil count (ANC) < 500 cells/mm for 5 or
nore consecutive days or febrile neutropenia (i.e., fever 38.5 C with an
ANC <_ 1000 cel | sWR#%4/0&*8de 4 thrombocytopenia (i.e., s 25, BHEIREPOSEME

or bl eedi ng epi sode requiring plat el et "transf
two- point decline in ECOG performance status;

usion); Gade 4 fati
Grade 3 or greater

gue, or a
nausea,

di arrhea, vomting, and/or nyal gia despite the use of adequat e/ maxi nal
medi cal intervention; G ade 3 _or greater non-henatol ogical toxici

fatigue): retreat mentaleis agid.sitigasid, sussinicacih aalicaeid, ethasesyfonicasid

ty (except
very

fromtoxicity rel at egeriARnbstRhiEREd, Whé b—t@lﬁéﬂi&&ﬁéﬂléec@ FSsalts Of baHie Ao
ecline in the resting

Wge?(?fﬁeier #rgining, fuse and 240
cardi ac troponin T' 25m@hiRs. Aew{crarhmo[a@ﬂafﬁichlabafdmcz@mbiecaédm@é?&&aﬁ@glh%rﬁnal ts

cardiac toxicity of clinical S|gn|f|cance
ej ection fraction to3cidgdhe ingtappinyeptioppriydes

include a salt with an i norgani c base, organic base

organic acid, or basf@dor acidic amino acid.
the invention includes, for exanple, alkali

H¥eRECT RGY By

trinmethylanne, trie

I nor ganl C acl

As salts of inorganic bases,

metal s such as sodi um or

potassi um al kal i ‘eajooB7pet al i shoald besundeatanicithatthd omltemmmunaé acdonding and

amoni a. As salts of ani c bases Lhe invention includes r. exanmpl e,
oy e s 8

RheRPARN OLBHRRS B

di et hanol am ne, and thansitdiastratbiaresneithilthissspetBication mamgampwsentdmoftﬂm

acid. mitric acid, sorns woidtheE fia @ittt Rl Wiarhon, .

acids, the instant i emmm;:asaesmmjﬁadmjerlbtﬁmmeod’ah@bmwﬂ statchoe aEougxahgrieritoe

204 15 w0 2004 Daa AP HRRESTH A Bt 4

'vﬁtha&{eg!lzul% ] 'Fau?t%

IC acl I‘IC acl

%l tartaric
, succinic

acid, malic acid, nethanesul fonic acid, benzenesulfonlc acid, and

p-tol uenesul fonic acid. As salts of basic am

he i nstant

invention includes, for exanple, arginine, Iyef" L.thine. Acidic
am no acids include,  for exanpl e, aspart '1\9123%! mc¢ acid.
Tautomer Ia
[0038] Other tautomers of the compound of formula I, Tautomer Ib and

: Tautomer Ic, are shown below
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[0037] It shoul d be understood that the organic conpounds according to the
I nvention may exhibit the phenonmenon of tautonerism As the chem cal
“structures within tHHP0¥HEBPi cation can only represent one oPCTHE200393%8¢¢ bl e
tautoneric forns at a tine, it should be understood that the invention
enconpasses any tautoneric formof the drawn structure. For exanple, the
conpound of formula | is shown below with one tautomer, Tautormer la: H H
N FN2 NH#MIHHHHOHHI FNL2NHI " HHHHf N OH H Tautoner Is
[0038] Ot her tautoners of the conmpound of fornmwa lj, Tg mer | b and
Tautoner lc, are shown below 14 WO 2004/043389 2003/ 035806 HH/ 'N
F NHZHN-\ / H#, N N HH OH Tautoner b HyF e )

Tautor_nef Ic

[0039] As readily understood by one skilled in the art, a wide variety of
functional groups and other structures may exhibit tautomerism, and all
- tautomers of compounds having formula 1 are within the scope of the present

invention.

10040] The term “subject” as use& herein refers to any animal that can
expériencé the beneficial effects of the methods of the invention.- Thus, a

j compound of formula I, phannacet_.[tically acceptqble salts thereof, tautomers
thereof, or a pharmaceutically acceptable salt of a tautomercan be
adfninisteréd to aﬁy animal tﬁaf can experience the beneficial effects of the
compouhd in accordance with the methods of ﬁ'eating cancer provided by the
invention. Preferably, the anirhal is a mammal, an;i in pa_rticu!af a human,
although the invention is not intended to be so limited. Examples of other
suitable animals include, but are not limited to, rats, mice, monkeys, dogs,
cats, cattle, horses, pigs, sheep, and the like.

i0041] “Treating” within the context of the instant invention mearis an
alleviation of symptoms associated with a disorder or disease, or halt of
further progression or worsening of those symptoms, or prevention or
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HI1 N OH H Tautoner Ic ['0039] As readily understood by one skilled in the -
art, a wde vari nctional groups and ot her structu bi t
t aut onmeri sm andgvt(?/:foﬁ)‘]cﬂ{4 %Jomars of conpounds havi ng for nul aE’?%are tgﬁﬁf‘;n t he
scope of the present invention. [0040] The term "subject"” as used herel n
refers to any aninmal that can experience the beneficial effects of the
net hods of the invention. Thus, a conpound of forrrul a |, pharmaceutically
acceptabl e salts thereof, tautoners euti cal

acceptabl e salt of &' g‘x‘ﬂa&?eollﬁr&e seoageoiggﬁloﬁe& E? E"é[h{h H%?f can
experience the benefandes) swté@ﬂlﬁeaﬁn&ﬂhmayamlqudnmdaﬂevraﬂon@felysmplbmmarh t he
nmet hods of treating t Vv f |

animal is a manmal , hé@ﬁ&ﬁhe 'g’rgg'{. CuﬁgPtY\e ﬁ&%ﬁgﬁ%ﬁﬁ%ﬁ@ﬁ%ﬁy ﬁ%‘mﬁ"ﬁm“ nis

not intended to be. gmvﬂhmate@ﬂatlﬁnarrplhethmﬁ]e@rm of $ha fuedorea sduntidrsinitie | ude,

oigs. Shoep, and ¢ ndzpoL 8 e Hafisop TRRERAG i8R ot i cBnay b pBrspSRh "

i nstant inventi on neanivabrate ot dlieicabbdnefit. of synptons associated with a

di sorder or disease, or halt of further progression or worsening of those
Synmpt oms, or prevenyigd or 15n}9&-8%‘&Qﬁé&%&eﬁ%&ﬂ@ﬁ@%&%ﬁﬁ%ﬁmﬁ&phy' axi s
of the disease or disor For exa hin th ntext o cancer
successful treat nenfreatng Ww@uaiﬁg afminstesing e Bpubisaihedng cacer gAuffidantt he i

progression of the diRGASE a @mpRAd Y &fmhk @ reduction in the growh rate e
of a tunmor, a halt in the growth of the tunor, a reductlon in the size of a

t unor, part ial or conplete rem ssion of the C I ncreased survival
rate or clinical benefit. [0042] In @ne prus»ent I nvention
provi des net hods for treating cancer cI admni'st er i ng to a subj ect

havi ng cancer a sufficient

N O
H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer to provide a Cmx of about 20
to 4000 ng/mL of the compound i m the subject’s plasma or a Cax Of about 40
to 8000 ng/ml. of the compound in the subject’s biood. In some

embodiments, the amount of the compound of formula | administered is /3
sufficient to provide a Cmax of about 35 to 2000 ng/mL of the compound in the
subject’s plasma or & Crax of about 70 to 4000 ng/mL of the compound in the
subject's blood, a Crax of about 50 to 500 ng/mL of the compound in the -
subject’s plasma or a Cpnex of about 100 to 1000 nglmL of the compound in the
subject’s blood, a Cpax of about 50 to 250 ng/mL of the compound in the
subject’s plasma or a Cmax of about 100 to 500 ng/mL of the compound in the
subject’s blood, a Cyax of about 75 to 150 ng/mL of the compound in the
subject’s plasma or a Cpax of about 150 to 300 ng/mL of the compound in the
subject’s blood, a Crmax 0f about 100 to 2000 ng/mL of the compound in the
subject’s plasma or a Cpax of about 200 to 4000 ng/mL of the compound in the
subject’s blood, or a Cpax of 100 to 1000 ng/mL of the compound in the
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anmount of a conpound of formula b FNH2 N\ / - 1 | f H141 NO HI a
pharmaceutically acceptable salt thereof, a tautoner thereof, or a
pharmaceuti cal | y woceqteadse salt of the tautomer to provi de RCTGIS003/0¥58@bout
20 to 4000 ng/nL of the conpound in the subject's plasma or a C,,,. of
about 40 to 8000 ng/nL of the compound in the subject's blood. In sone
enbodi nents, the, anount of the conpound of fornmula | admnistered is

sufficient to provide a Crax of about 35 to 2000 ng/nL of the compound in
the subject's pl asrrﬁuiajectép@ﬁma@Taﬁmefawtﬂaomﬂ%wlwtoéthqwmcuum in

the subject’'s bl oodsu%gmdaf F3EkHb| ebﬁw’éﬁ%fﬁﬁéﬂ&n%uﬂ%nﬁiﬁﬁ@%ﬁ‘ﬂ in the

subj ect'-s- pl asna x of about 1 gq he conpound in the
subj ect's bl ood, a Cﬁ'ﬁffdc‘é'ﬂtfaﬁfﬂﬁde@c@@OQB'QPLHQ'M?_" “ﬂlﬁ'é- %fdh?)ﬁ@ﬁﬂoqw in e

subject's plasma or il ¢ 1LOGf & t &ﬁﬁwm he
subj ect''s” bl ood, a Cﬁ%@%f Ijfgtgl;sout 75 'ﬂag 15%%§Qo:;gji:¥ﬁeﬂ'cd§g]p%un  the

subj ect's plasma or SURIBEH® bigoda Jhus. isdo beu t e ‘PmPEQYI'ﬁ%'LPYdh?n t he

subject's bl ood, a Cggmcight st ofthd chRpa@RofisHitlia DiadtbiRe@PaRPEAE therebhe
subject's plasnma or a Cmax, of apout 200 to 4000 ng/rrL of the .conpound in the

subj ect's bl ood, or ?"@)‘Fﬁ?'"d?eﬁ'ﬁﬁnf@gfﬁoo ng/ mL of the conpound in the 16 V\D
2004/ 043389 PCT/ US2003/ 035806 subject's plasma or a Crax of about 200 to

2000 ng/ L of the colgdaahd mlrtdnéurtheuh@;mct e m'lemﬂmvlanﬂérepmbidpshﬁahcaﬂm«mt of
the conpound admi ni s rT%ered L. OV, de x..0of about 75 to

T80 o/t of the confieting seRepbmeind At s PistT BT BB 150 1o
300 ng/ nL of the conpuficientiamdunéof schpmrindhaking darmukhl, a,phiatmaceficallye

understood that the %@e)ﬁta%rleoélehﬂﬁgregf attg\ﬁomer thereof, or a pharmaceutically acceptable
salt of the tautomer to provide about 10 to 2,000 ng/mL of the compound in
the subject’s plasma 24 hours after administration or about 20 o 4,000 ng/mL
of the compound in the subject’s bicod 24 hours after administration. In some
embodiments, the amount of the compound administered is sufficient to
provide about 20 to 1,000 ng/mL of the compound in'the subject's plasma 24
hours after adi_*ninistrati’on or about 40 to 2,000 ng/mL of the compound in the
subject's blood 24 hours after administration, about 40 to 500 nglmL-of the
compound in the subject’s piésma 24 hours after administration or-abdut 80 to
1,000 ng/mL of the compound in the subject’s blood 24 hours after.

. administration, or about 40 to 250 ng/mL of the compound in the subject’s
plasma 24 hours after administration or about 80 to 500 ng/mL of the
comp‘ound'in the subject’'s blood 24 hours after administration.

[0044] Typically, in the methods of treéting cancer described herein,
the compound of formula | or a tautomer thereof is administered as a
pharmaceutically acceptabie salt. Salts such és lactate, malate, mesylate,
acetate, tartrate, phosphate, sulfate, nitrate, HCI, itrate, or maleate in various
molar ratios and in their enantiomeric or racemic forms are suitable.
Preferably, the lactate salt of the compound of formula‘l is administered to a
subject such as a human subject. The lactate salt is conveniently
administered fo the pétient in a pill, capsule, tablet, gelcap, caplet,
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sufficient anount of the conpound of formula 1, tautomers, and salts thereof
falls within the [0043] In a further aspect, t he present

i nvention provi de%g '{E’Fﬁ)‘ggﬂfor treating cancer conprising ao‘?ﬁ"eﬂsé?oé’r"?%‘{f to.
a subject having cancer a sufficient anount of a conpound having fornula 1,
a pharmaceutically acceptable salt thereof, a tautoner thereof, or a

phar maceutically acceptable salt of the tautoner to provide about 10 to

2,000 ng/nmL of the conpound in_the su 24 h WS af

admini stration or abdtPe3YePS" AAYLRIS, ?'#'Bg 8?‘%0@"@% 8%8% tk'e%ubj ect's
bl ood 24 hours aft eremmbodimestsy ﬁblaompound sosadt mewbeadmﬁter,edtﬁyanjanﬁmrns of the
conpound adm ni stere&i %ré |b lent to provide. about 20 to 1000 ng/nmL of

t he conpound in the SSS]%% b3 %l asma 24 hours after adm nistration or about
40 to 2,000 ng/nmL of the conpound in the subject's bl ood 24 hours after
adni ni stration, aboui®048l t o 580U oM embpdimenimpidhe arasant metheds pticeating

pl asma 24 hour s afte&an%@i“tlﬁ é&rﬁﬁédnﬂ%f%mﬁi%ﬂ% a%lrg Sered; a@%o(%ﬂlﬂn‘n%emﬁfca he

conpound in the subject hour's after m ni st I on out 40

to 250 ng/nl of the exsmpRsition armadiamanbfhae inclidep frusipge: oSuelheerapesitions may

adm ni stration or aboud i@fidbd menﬁg%gfante&cﬁ MetrﬁFHﬁPé’Hﬁﬁdé etﬁ%ﬁ'oFHlbtg@‘ﬁk
bl ood 24 hours after adm nistration Typi cally, e net h
treating cancer descindieicn silitest, such eswalebnpeneR thy P’P@Pﬁ'ﬁm%ﬁth%ﬁf tepatinat oner )

thereof is admini steésmée%aﬁfurméarn%met.lﬁ;k'ﬁekﬂ@/scﬁia%mpanmo%hhuxawﬁﬁuawch
as lactate, nualate, rresy ate, acetate, tartrate, phosphate, sulfa

nitrate, HC, citr at® fom anafwequs WW%P?fB[?sadrﬂ'Blsﬁnnﬂé‘W SRMBRHNG t t'Pfhel r
enanti oneric or racegjuedtOTHS imbRichAUIALY Roviddd Rk @58 10F the: dofbduR§ U forld  Of

the conmpound of fornula | is admnistered to.a subj ect such as a hunman
subj ect. The lactatel 'Ea&’ﬁpﬂ’@g@dﬂ%ﬁ’ﬁr@?ﬂtl?Fusﬁdwﬁ? €t o the patient in a
pill, capsule, tablet, gelcap, caplet, 17 WO 2004/ 043389 PCT/ US2003/ 035806

suspensi on, or aqueo[ms46pl ut i imscnnelembodichehtsi of ey prksentahétiiods of trdaking

enbodi n‘ent_ s, the COrTga%u'nd tt(\)ef an%glst%t om &%p%%”h ormh%q a mrQﬂe? c} to%'e g\?b]ect
ranges from 0.25 to 30 mg/kg body weight of the subject In other
embodiments the amount of the compound admlnistered o the subject
ranges from about 25 to 1500 mg/subject per day, from about 100 to 1000
mg/subject per day, or from about 200 to 500 mg/subject per day.

[0047] °  The present methods of treating cancer are effsctive against a j)
wide variety of cancers including those in which the cancer to be treated is a )
solid tumor or leukemia. In particular, the preéent methods may used to treat

cancers such as prostate, colorectal, breast, mulitiple myeloma, pancreatic,

. smali cell carcinoma, acute myelogenous leukemia, chronic myelogenous
Ieukehia, myelo-proliferative disease, nonsmall cell lung, small cell lung,

“chronic lymphoid leukemia, sarcoma, meianoma, lymphoma, thyroid,
neuroendocrine, rénal cell, gastric, gastrointestinal stromal, gliqma, brain or
blédder. While not wishing to be bound by theory, it is believed that the
present methods of treating cancer are effective against solid tumors because
the compound of formula | acts as an angiogenesis inhibitor. More
specifically, the compound of formula | and its active metabolites are believed
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déscri bed bel ow. [0045], Thus, in sonme enbodi nents of the present met hods .of
treating cancer, the corrpound of formula | is adm nistered. as

phar maceutical cHRAI&HIBH or medi canent that incl udes fruc‘f‘&‘égm“é’ﬁisﬁ“ -
conpositions may also include a flavoring agent such as tetrarome mandarins
flavor or the likéd and/or a diluent, such as water. Hence, the pr esent

net hods of treating cancer may further I ncl ude m xing the solid conpound of
formula | with water form an. agueous m.x efore ring the
conpound to the suﬁ?éﬁ?“"“"?ké“h’ﬁ'&g 0 Fpopbler h’éch‘ Wsr?é O??@g h‘"?ffr t he
conmpound 1 of f or nulangichgenssipaebiarieukgmiasredi canent for use in treating
cancer. T0046] In sone enbodi nents of the present met hods of treating.

cancer , the amount qhedgle COTRUAY Hlocidlid Jod oAU (ShGIEShf-Ruhd Bardpl o'

ranges fromO0.25 to wel g
enbodi nents, the amfunthermelude@ctmmy@unmtremognepeformwatl he padiof adreatmentiges

from about. 25 to 15 ubj ect
per day, or from abg‘%‘t} 0 to g’&)t o%léllsu Jeeggn(ﬁ'@gﬁrmgﬂrﬁ 09‘%8‘8%%5 h’gﬂe{sh%nt
met hods of treating coamv@end ﬁrwle@ftﬁéhﬁ $upjechgaarfegular baﬂmd\m ¢h§tﬂy ingancer s
including those in \r(frr&nhyasmgaurr&% rlofadifinkicféd o Sahpic B ScthERY oyl

u 0 treat ers such

| eukem a. In partic t he present can
prostate, col or edua conmreaeﬂmlmﬂpﬁnwe amﬁélanqfdhe pempewns efdormulmbdaily fen |

:::,c rcinom, acute nyel qgesoysab 8%?&1@%&???%94%2&9@ [nrﬁrﬁrﬁfﬁﬂ‘oﬁ he

myel o-proliferative di sease, nonsmnal ? ronic
| ynphoi d | eukeni a, $ampored. Weomeormbodipepindha] re?qﬂjﬁ(n@)p)tple COfﬁE"Lﬁeﬁendocrr ne,

renal cell, gastri Cadﬁﬁr%&téﬁhd‘fh%%{mdlﬁi ofthé Qﬂi?rb@urﬂﬂ &AY%or m&jsnfoﬂéwe&)b@?'der
Wi | e not wishing to be bound by theory I s beliéeved that the present

met hods of treating d@&ﬁ%‘“m&@é“@?’?‘?@?!‘ PE" 8@8%’?9“@0&“&”@% CYCIBERYPee  t he
conpound of fornul a rhpafiddoRSordoR a6 PRVide 4 Bdlirkd bﬁreatrweﬁ@ In Sarﬁﬁchrf iggetl 1y,

5004 045385 Per) [SpbbseNRBIe be adhinad B Wce. e ot nes Bl
during the administration phase of the treatment cycle. In other embodiments,
the methods further comprise administering the amount of the compound
once, twice, three times, or four times daily or every other day during a course
of treatment. A course of ireatment refers to a time period during which the
subject undergoes treatment for cancer by the present methods. Thus, a

B course of {reatment may extend for one or more treatment cycles or refer to

{:} _ - the time penod during which the subject receives daily or intermittent doses of.

the compound of formuia |.

[0049] There are further provided methaods for treating cancer
eomprising admrnistering to a subject having cancer a sufficient amount of a
compound -of formuia ), a pharmaceutically'accebtable-salt thereof, a tautomer
thereof, or a pharmaceutically acceptable salt of the tautomer fo provide an
AUC of about 500 to 60,000 ng*h/mL of the compound in the subject’s plasma
or about 750 to 120,000 ng*h/mL of the compound in the subject’s blood. in
other stich embodiments, the amount of the compound administered is
sufficient to provide an AUC of about 1,000 to 30,000 ng*h/mLl of the
compound in the subject’s plasma or about 1,500 to 60,000 ng*h/mL of the
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to selectively inhibit certain receptor tyrosine kinases involved in tunor .
angi agenesi s and i as. [0048] In sone enbodi nents, the pr.
met hods of treati r?g"%‘g’%’lé%%@” further include adm nistering th oo hassr -
fornula I as part of a treatment «cycle. Atreatnent cycle includes an

admi ni strati on phase during which the conpound is given to the subject on a
regul ar basis and a holiday, during which the corrpound i's not adm ni stered.

For exanple, the treatnen i.se, adm .n h nt of
the compound of for nﬁPg‘meb‘g%ﬁbelth?‘e&fcb?% lgfthe(grsu% %'"%Piﬁ 7 or
14 days w t hout adni mbsttra00®mto tﬁ‘,O(l(rm*hlminpﬁihedompnurnbnﬂheaﬁtﬁdmtﬁmlﬂsma érhe
treatnent cycle corrpr's 14N g t . the canpo dally
for 7 days, foll owedah?eé3 %@g@%‘?@eﬁﬁ HWT‘%E&@B?'&%'&&?F@ n%ﬁ%’

treatment cycle may be repeated one or nore tinmes to provide a. course of
treatment In additiod0050he cdnpoaihgr asgechef thelinvaniare thate isrprevidediheajsetdipee

times, or four tines gg%hynd %Lrﬁ@atl rfp%@fﬁ?@étﬁﬁ:él?fé QBpEBRSG ﬁel%gpattélﬁ%gf

cycle. In other enbo ts urther rlseamnléterlng
amount of the corrpouﬁ@?fet?fn@l’ea phafmaseutioaily acqspiabls salt offle fautamersindbe | y or
every other day duri r F S
to a time period durlrbgeg&\';\ﬂﬁgh&%hmeé ecI?QﬁEgg oes '?refggﬁr?mé@ﬂrr] %ﬁ?%%%‘geﬁ{ by

t he present methods.: e’ahimynltdosezt@mh%m fcameatis pefficienttp mavide at least corefor mor e
treatment cycles or refer to the tinme period during which the subject

receives daily or interm g eﬁﬁﬁw@totdmwmmgwdae%rﬁﬂfuﬁuluaabubjb&%%
There are further provi de r'Fmds for treftééJ gq %JFQ? r?ﬁg}‘ﬁ g

admi nistering to a subj ec?aﬁ?}@l%@ GranefaPoyt 49,1r§Q90ng/mb, °°(5‘?p°éf dinthBound
of fornmula I, a phar miCeuéut?@dt’ls)bl@ﬁ%ﬁrﬁbis%d&ﬁh&tetdﬂﬂbeﬁlé subjedtaut oner

t hereof, or a pharmaceutically ‘acceptable salt of the tautonmer to provide an

AUC of about 500 to 60, OO%Q%gn!Evmpt Oe ) '%oun l.én&nl‘ ”“Hﬁrb,gl'eé@'t’l'g,‘éc‘tsb‘f’%sg'l‘féﬁ

or about 750 to 120,000 n int
ot her such enbodi nents, theuramfienadrainistratiorcotabouti2d wdhD00 sg/eresf thescompound

sufficient to pr ovi de-an ﬁ%;e %bjgpc%"gloc;d Q@Qo&r?aﬁgr %Qinﬂgalkﬂrmo tﬁ’é sﬁl:ﬁt?ct or

(c) an AUC of about 500 to 60,000 ng*hlmL of the compound ina
subject’s plasma or about 750 to 120,000 ng*h/mL of the compound in
. the subject's blood when it is administered to the subject. '

[0051] ~  In some embodiments of the use of a compound of formula 1 in
~ the preparation of a medicament for treating cancer, each unif'dose is
sufficient to provide at least one of

(@) a Crnax Of about 50 to 500 ng/mL of the compound in the subject’
~ plasma ora Cmax of about 100 to 1000 ng/mL. of the compound in the
subject's blood

(b) about 20 to 1,000 ng/mL of the compound in the subject's plasma
24 hours after administration or about 40.to 2,000 ng/mL.-of the:
compound in the subject’s blood 24 hours after administration, or
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conmpound in the subject's plasma or about 1,500 to 60,000 ng*h/nL of the 19
WD 2004/ 043389 PCT#Hﬁ%&ﬁ%@&?SSOG conmpound in the subject's blood. In other

" such enbodi ments, {he i's about 2,000 to 15,000 ng*h/nL ofCHMEOBEHBWund
in the subject's plasma or about 3,000 to 30,000 ng*h/nL of the conpound in
the subject's blood. [0050] In another aspect of the invention, there is
provi ded the Use of a. conpound of forrmula I, a pharnaceutically acceptable

salt thereof, a tautoner her r icall ceptabl e, sglt of-
the tautomer, in the pr e@ﬁ‘aﬁ%%%%ﬂ@m%ﬁ@“? Irnlxpfﬁad:g%»gug%p ©f or
treating cancer, wherein sugedt'splasmadasaboof 1,50kton@j0ebng*himll of thakchnpbend int o

provi de at |east one of ( a f,about 20 to 4000 ng/nL of the conpound
in a subject's pl'asna"or&')gs&?ggp%pgg%(jut 40 to 8000 ng/nL of the compound

in the subject's blood when it is admnistered to the subject,. (b) about 10
to 2,000 ng/ L of thd0@Rdpoundniofhes epbpfligentss epemunitdase is Refficientippegvide at
adm ni stration or ab‘?éﬁgt ghe b 4,000 ng/nL of ‘the conpound in the subject’s
bl ood 24 hours after admnistration to the subject, or (c) an AUC of about

500 to 60,000 ng*h/nlL of §he, conpound_ in sybject's plasma. or. apout 750
to 120,000 ng*h/nL of t_he‘taé@rﬁmaﬂ qwgs‘?l?ezaiqﬂﬂv'@tﬁ%g‘eo‘fmuﬂﬂght tS“BEP“S
adm ni stered-to the-subj eglasmh@ald.] 6 H00LICDWSV0TRIE oPhelcBmpYaRd Rfthe |
o3 ound of fornmula | in &tg%eﬁt,g_rb Ogratl on of a nedi canent for treating

i

eahcer, each unit dose is® nt to. provide at |east one of (a) a Crax
of about 50 to 500 ng/nmL of the conpound in the subject's plasnma or a Chax
of about 100 to 1000 ng/ nib)about to S0P mgiml ofithe kempeur) iedhe subijécis)asfris) 24

ver adm i st ration or apouE SRPRANERD drapodtl BT ot AL T e hiiES

subj ect's bl ood ‘24 -hour s ‘afthe subjectisiilend 24 hauns atéer s@ininistration, or

. (¢) an AUC of about 2,000 to 15,.000 ng*h/mL of the compound in the
subject’s plasma or about 3;000 to 30,000 ng*h/mL. of the compound in
the subject’s blood. '

[0053] . In still other erribodiments, Véach unit dose is sufficient o provide
at least one of . ‘ B

- (a) a Cax of about 75 to 150 ng/mL of the compound in the subject's
D ' plasma or a Crax of about 150 to 300 ng/mL of the compound in the
' ' subject's blood, or '

(b} about 40 to 250 ng/mL of the compound in the subject’s plasma 24
hours after administration or about 80 to 500 ng/mL of the compound in
the subject’s blood 24 hours afier administration.

[0054] ~ In another embodiment, each unit dose is sufficient to provide a
Cmax of about 100 to 2000 ng/mL of the compound in the subject's plasma or a
Crmax of about 200 to 4000 ng/mL of the compound in the subject's blood; or a
Criax Of 100 to 1000 ng/mL of the compound in the subject’s plasma or a Ciex
of about 200 fo 2000 ng/mL of the compound in the subject’s blood.
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WD 2004/ 043389 PCT/ US2003/ 035806 (c) an AUC of about 1,000 to 30, 000

ng*h/ nL of the CO%Oﬂ&;%é&stvthe subject's plasnma or about 1, %?ﬁmrsﬁoﬁﬁss%o N
| er - -

ng*h/rnL of the conpoun n the subject's blood. [0052] In O

enbodi ments, each unit dose is sufficient to provige at |east one of (a) a
Cmax of about 50 to 250 ng/nL of the conpound in the subject's plasma or a
Cmax of about 100 to 500 ng/nlL of the conpound in the subject's blood, (b)

about 40 to 500 ngi t he ound jn the subject's plasm 2 hour

after administrati owglabout (i'gg}():?ig(, ﬂ%@@SﬁﬁPﬁ‘ﬁe&PWﬂ@m@aﬁ%@wﬁ d?ﬁcrg’ﬁé
subjlgcg 03 bl og;:l nE4 Ph&eﬁ,ﬁdlﬁﬁta@kﬁéltfﬂfﬁd ﬁrhﬁt{)undds ué@j-tloemeﬁéﬂ@tl@é nﬁbi@ugmeg% 800
to , ng* of .the ¢ ound int ubject's .p ma.or about 3, to
50, 000 ng*hint. of ¢ hSUEDREARHBENTS e ALl ol oha seiniditon o388 At dpreas b

ot ?e; errbcgrgi rre]pts,b eaﬂmemdicaﬁmo ili)cﬁjd&ﬁfb}lfieirﬁtlﬁmitéd hrwmil,dfapﬁﬁlé, iagm,tgewap, of
. (a) a x of about 75 to 150 ng/rnL of the. conpo in the subject's
plasma or a Omax of SHYEh sq@gnggn@@qHa?qﬁ_scgqthnhgﬁ 35&8%%6 mﬁ’dqui'@‘{engﬁbj ect's
bl ood, or (b) about 4Gitdbis BbAdmMpMsHation by lifectionae arshortibdlush elodtibjusion, 6r IMgRs ma
24 hours after adm {; st.‘E;at.i on or about 80 to 500 ng/nlL of. the conpound I n
the subject's bl ood FA™YYPC™after admi nistration. [0054]. In anot her

enbodi nent, each unit dose is sufficient to provide a Cmax of about 100 to
2000 ng/ L of the cofi®§6hd i n Theeompbjrds offomiua hdoronulall, Mreferrofila b oay bB00

1034000, 16/ . oF N SaRGH | k8PS oo oo A g, 100,10

1000 ng/ nmL of the conpou out 200
to 2000 ng/ L of t heirventjoourkhereforehin sonig embodimehisothe invenfion péDides48 Sa6t

PCT/ 1152003/ 035806 one compound of formuia |, formula I, and/or forrnula Il in'combination with
instructions for use in a method of treating cancer or analyzing the metabolic
profile of the compound of formula .

" [0057] _ The present invention further provides methods for treating
cancer compfising administering to a subject having cancer a compound
having formula |, a pharmaceutically acceptable sélt thereof, a tautomer
thereof, of a pharmaceutically acceptable salt of the tautomer, wherein the
amount of compound administered in a first treatment cycle is 25 'mg per day,
and the amount of compound administered is increased with each subsequent

treatment cycie until either 1500 mg of compound is administered to the
subject per day or dose-limiting toxicity is observed in the subject. Typically in
such methods, the amount of compound administered is doubled with each
subsequent‘treatmeht c':ycie after the first. In some er‘nbodimeﬁts, the
treafment cycle comptises administering the same amount of the'corhpound
daily for 7 days followed by 7 days without administration of the compound.

[0058] Likewise, in some embodiments of the use of a compound of
formula I'in the preparation of a medicament as described herein, each unit .
dose of the medicament includes from 0.25 to 30 mg/kg of the compound,
tautomer, and/or salts based on the body weight of the subject. Furthermore,
each unit dose of the medicament may include an amount of the compound,
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[0055] Typically, in the uses of the conpound of fornula I described

herein, the |actate salt of the conpound'is used to prepare the nedi canent.

- Such nmedi caments aMO@WMHEB e for oral administration. The unPETHSESHEEG m
of the medi canent includes but is not [imted to a pill, capsule, tablet,

gel cap, caplet, suspension, or aqueous solution. In addition, t he

medi canent is suitable for adm nistration by injection as a short bol us,

sl ow i nfusion, or IoncF; terminfusion. [0056] The corrpounds of formula I
formula 11, and for nulaktemer, gag/opsalisyrangiog Bam LT tad 50P M. i e medicament aube

describe any of the maphegia Rfa kitRnighe ptw 94, 21Tdstezaecﬁéw%mdua.tas&@ud unit doses,
enbodi ments, the inventiaon provides at [east one corrgoun formul a 1,
F

fornula I'l, and/or fofhakibsing syitabledatiseipiadreafinent cv @mﬁ?%ﬂ@“mﬁefl@géh?n
a nethod of treating QalCaho@it of iR cofipednd RS c&Bh 8PP 14: 21136:013 deﬂsoﬁoué\mj by 7

conmpound of forrmula I. &0057] The present i nvention furt provid
met hods. for treati ng°r ﬁﬁélé?wm%?ﬁ@l'\'ﬁjraﬁmﬂf@l%ﬂm@“‘{o a subj ect haV| ng
cancer a conmpound having formula I, a pharnaceutically acceptable salt

thereof, a tautoner {oeH9¢of, on aaothélaaspacetﬁeiln@édtlyn @mﬁtﬁsabéthowd)ﬂtreaﬁng he

tautorrer wherein the _anmount of.compound .ad er, first t ment
- cycle is 25 ng per da)?a e&n@@%'"&rﬁﬂ?]& fln%@n%%@%%c@awﬁIcgp%erre%syfbmeﬁt
increased with each sabmanusis contpotat ieving thecformuiati | ei t her 1500 ng of
conpound is adm nistered to the subject per day or dose-limting toxicity
is observed in the subject. Typically in such pethodgthe anount of
conpound adm nistered is doubled with eFacmst -@-‘ t Neat nent cycle after
the first. In some enbodi nents, the gyCl e conprises adm nistering
t he sane anobunt of the corrpound dail{ 1 days followed by 7 days without
adm ni stration of the conpound. [005 i ®se, in sonme enbodi nents of
the. use of a conpound of fornula | in tH& preparatl on of a nedi canent as
descri bed herein, each unit dose of the nedicanent includes fromO0.25 to 30
mg/ kg of the compound, tautoner, and/or salts Hased on the body weight of

t he subject. Furthernore, each unit dose of the nedi canent may include an

amount of the conpound,pharmaceutically acceptable salt thereof, a tautomer thereof, or a

pharmaceutically acceptable salt of the tautomer, and exposing the subject to
one or both compounds of formula ll and formula I selected from:

- N NH
F  NHp I\'l N/
X N
COCH

N® O
H
flor
\ N N °
NHp !\} \ /
= N
H
N TO
H
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22 WD 2004/ 043389 PCT/ US2003/ 035806 tautomer, and/or salts rangi ng from 25
to 1500 ng. The nedi cament may be arranged in.a kit conprising 7, 1.4, 21
or 28 daily amounW® 8¢+M#8Y unit doses, the kit being suitaBFf WPSIER6 | n 2
treatment cycle conprises adm nistering the daily anount of the conpound
for each of 7, 14, 21, or 28- days, followed by 7 .or 14 days w thout.

adm ni stration of the conmpound. [0059] In another aspect, the invention
provi des nethods of treating cancer, conprising admnistering to a subject

havi ng cancer, a suf fherebyoneaibat ofdhe sompoysised fmulanand ormgladlieee | F NH2
N\ .~ N NOH aph ﬂfd@é@ﬂ# histabolisA G e cdthfounald férﬁ‘lﬁfaequy th@s&ﬁ}é&tof@r

thereof, or a pharnaceutica acceptabl e salt of the tautoner
exposi ng the subj ect Pt’QY'deo%@'B '”%ph'm(feh%‘?ﬁf?l"d@@ff’fﬁ'@ﬁW%qudsé’ﬁfi’méladul a lll

selected from N ~NHgpmmuldg de\fo:‘mmia 11N -=Rgilg HonPabdlt 26 1Bl 4900 Ngfnthin!thé :
23 WO 2004/ 043389 PCT/ US2003/ 03580
subject’s plasma ora combmed Cmax for one or more of the compounds of

formula I, formuta i, and formula HI rangmg from about 40 to about 8000
i ng/mL in the subject's blood. ) '

[0060] In yet another aspect, the present invention provides methods
for treating cancer comprising exposing a subject having cancer to a sufficient
amount of one or more compounds having a formula selected from:

-NN-*
F Ny N )
Xy N
Cﬁfﬂ

N™ ~0
H '
. Vo Vot
F  NHz hf N/
=" TN
@fr“
N~ O
H .
N NH
F NH» l\f | )
Cﬁfh’
H
N TO
H' 1]

an active metabolite thereof, a pharmaceutically acceptable salt thereof, a
tautomer thereof, or a pharmaceutically acceptable salt of the tautomer,
sufficient to provide a combined Cuey of about 20 to 4000 ng/mL of the one or
more compounds in the subject’s plasma or a combined Cyax of about 40 to
8000 ng/mL of the one or more compound in the subject's blood. In some
embodiments, the amount of the one or more compounds provides a Cpax for
one of the compounds of about 35 to 2600 ng/mL in the subject’s plasma or a
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wher eby one or both of the compounds of formula Il and formula Il are
produced by netabolism of the conmpound of formula 1 by the sub*':ect, t o
- provide a conbined ¥ 0one or nore of the conpounds of fBFHPAR03035806

formula I'l, and fornmula ill ranging fromabout 20 to about 4000 ng/nL in the
subject's plasma ora conbined Craz for one or nore of the conpounds of
formula I, formula Il, and formula Il ranging from about 40 to about 8000

ng/mL in the subject's_blgod. 10060] In t anot her aspect, the present
i nventi on provides nettd rOPSmeeé!ﬂ'lH?&x&%?fa ”E%ff?rﬁ@pﬁ@”@kﬁb@gﬁﬂblﬁws
subj ect having cancer Higod [BWiidrentidtiments) & afburtide ihelon@drendie EBMPOGads :
having a fornul a selected_frorg F NH2 N\ N

N2 "N\ : ~JN-\.NOH HQO F
H NOH F NH2 N O/ NTOYRRs a Crmpy R -@'e-#}ﬁ%mv?wsr?é'@la%|3ﬁtf%1?%?%16'#,'" fhe
pharmaceut i cal | y accepiublcts pRbinatdnarGef for ane bithe @ombouity dfebout®0 18 2400

pharmaceutically acceptable galt, of  the t oner sufficient to vi de a
conbi ned Cnax of about"g%@"t"ba‘&cﬁ%’eﬁb?Q‘EO‘&J?H"tS'I?@eo‘?{EdejmeWBT e&BWBB@?fg‘%‘J inthe
subject's plasna or a fognilaned C. of about 40 to 8000 ng/nL of the .one or '

nore conpound in the subject's blood. In sone enbodinents, the anount of
t he one or nore conpounds provides a Craz for openof AHe conpounds of about

35 to 2600 ng/nL in the subject's plasmna ONH@_"} . —N  N—
C N H
“UNT o
H

a pharmaceutically acceptable salt thereof, a tautomer théreof, ora
pharmaceutically acceptable salt of the tautomer is administered to the
subject. in other embodiments, the compound of formula:

| N/_\N:«_O
F NHs hfl \ ;
. X" N .
COCH
N” 0 '
H .

a pharmaceutically accéptable salt thereof, a tautorner thereof, ora
i) pharmaceutically acceptable‘éalt of the tautomer is administered to the
subject. In yet other embodiments, the compound of formula:

N NH
£ NHp N )
d\f“‘

H
N0

H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer is administered fo the
subject.
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24 WD 2004/ 043389 PCTI US2003/ 035806 Cnax for one of the conpounds of about.
35 to 6000 ng/nL | ject's Dblood. In other enbodi nents, the anpunt

of the one or norga%%ﬁg%gﬁ s provides a Crax for one of thegg%ﬁﬁgwﬂﬁﬁmﬁf- .
about 35 to 1200 ng/nmL in the subject's plasma or a Cn for one of the
conpounds of about 50 to 2400 ng/nL in the subject's blood. In sone

enbodi nents, the conpound of fornmula: FNHZ N\ Ii NN 4 HNO Ha

pharmaceutical ly acceptabl e salt thereof, a fautoper .fhereof, or a

phar maceutical |y accgfﬁ}‘%& es pge%fmpwg *ﬁﬁ?%ﬁﬁ"%‘#ﬁ%?&&?@ﬂ%@ he

subj ect. In other enfmgiuEEIfosa palieuiapdipeasedit s indportant te beGibldtoNhnifsrtheNX H N
0 H a pharnmaceuti cal aut oner thereof. .0

t abl |t th f ] .
phar maceutical |y accgb%/@%%gﬁﬁﬁﬁs %‘dsrf E“?cée Vﬁ%@lﬂsf‘i’ﬁ*&o‘fﬁ"}ﬂ%‘{‘g' 8 SP'?Jé?ti?gte?
sNugj act. I R yet ot h_eadmmml I m'timbfmglmmo::mlrp'ﬁhm h?écdoﬁiamémith-lanwdépébtl‘dﬂhd\l H
r t t . t t. aut r re r
Dhar aceut i cal 1y accuypalire HAlP aRoproviAg sttt desSmtiin R Sreabele e ot a *

compound of formuia 1, a pharmaceutically acceptable salt thereof, a tautomer

»

thereof, or a pharmaceutically acceptable salt of the tautomer, in a subject.

The method includes measuring the amount of at least one metabolite of the
“compound in one or more samples of urine, blood, or tissue taken from the - :)
subject. Metabolites that ray bé measured by the method include an N-oxide
.compound having formula li:

~ 05
P Y,
df“
N7 0 _

H
Il

also known as 4-amino-5-fluoro-3-[6-(4-methyi-4-oxidopiperazin-1-yl)-1H-
benzimidazol-2-yllquinolin-2(tH)-one, and the N-desmethyl compound having

. N NH
F NHZI\; )
= N
ﬁ:\‘ﬁﬁ H
- N0
H '
i

formula llI:

also known as 4-amino-5-fluoro-3-[6-(piperazin-1-yl)-1H-benzimidazol-2-
yllquinalin-2(1H)-one. In some such methods of determining the metabolic
profile of a compound of formula |, the methods include measuring the
amount of the metabolite of formula il and the metabolite of formulza lil. The
amounts of metabolites may be measured using techniques well known to
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subj ect. 25 WD 2004/ 043389 PCT/ US2003/035806 [0069] In determning the -

safety and/or efficacy of.a conpound of fornula | for a partig | sease,
it is inportant toVOEMBBIt o nonitor the pharmacokinetics 5ﬁHHL2%63[0%8§6e~ -
phar macodynam cs of the conmpound in a subject after admnistration of the

conpound. Thus, in accordance with one aspect of the invention, there are

provi ded nmethods for determning a netabolic profile for a corrpound of

formula I, a pharmaceytic .accept abl e.salt ther a.taut omer. thereof,
or a pharnaceuti cal ! H %ﬂ‘%ﬁ"&‘ 532{ fne 'Q%Lﬂftf?"é{]?‘o@gr‘ SP?%T"&G%%?%'S&"" The
met hod i ncl udes rreaswhrmgaibbﬁphymssspéctmsccbwa(!sC—MS)e met abolite of the

conpound i'n one or nore sanples of urine, blood, or tissue taken fromthe

bj ect. Metabolit
subj ect| et abal |t eo i, ™ HONTEIMERE el e ipnis) iy AChEd G o
4- am no-5-fl uoro- 3- [aie(termmmme amayot afop Cerapeunidrhavingifpemula; a pharmaceutically
benzi mi dazol - 2-yl ] qui_paLi _one. | :
Formira T E RN kAot o Al ol P bR Sl
4- ami no- 5- f | uor o- 3- [ &t thertautomet ing jubjeat. bbe methagineiides. meaguiing sl amout1
H -one. In sonme such Jygf t{&ﬂm&ﬁdﬂrgﬁé Ié'd?%nh@%l&ﬂ‘cf an?%]shS tal¥nGidnh fheQubfet

conpound of forrmula I, ude measur i
after the compound has been administered to the subject. This method may

h) ' further include measuring the amount of a metabolite of the compound in the
sample. Metabolites that may be measured include, but are not limited io, the
N—oxide compound of formula Il and/or the N-desmethyl compound of formula
. In s_omé embodiments, the method fﬁrt!fler includes withdrawing two or
more samples from the subject at different times after the compound of
formula | has been administered to the subject.

[0063] In another aspecf, there is provided the compound having
formula l,-a pharmaceéutically. acceptable salt thereof, a tautomer thersof, or a
pharmaceutically acceptable salt of the tautomer, for use in'a method of '
treating cancer comprising administering an amount of said compound to a
cancer patient, in an amount sufficient to provide at least one of

j - (&) a Cumax Of about 20 to 4000 ng/mL of the compeund in a subject’s
plasma or a Cnax of about 40 to 8000 ng/mL of the compotind in the
subject's blood when it is administered to‘the subject,

(b) about 10 to 2,000 ng/ml. of the compound in a subject’s plasma 24
hours after administration or about 20 to 4,000 ng/mL of the co_mpound
in the subject's blood 24 hours after administration to the subject, or

(c) an AUC of about 500 to 60,000 ng*h/mL of the compound in a
subject’s plasma or about 750 to 120,000 ng*h/mL of the compound in
the subject'é blood when it is administered to the 'subject.
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anount of the netabolite of formula Il and the netabolite of formula IlIl.

The anmounts of netabolites may be nmeasured using techniques_well kr)own to .
26 WD 2004/ 043389WOCHII&BH3/ 035806 those skilled in the. aftYFRYGHhg- -

ultraviolet (UV) spectroscopy or:liquid chromatography-mass spectroscopy
(LC-Ms5). [0062] In other aspects of the invention, there are provided '
net hods of determ ning the anmount of a conpound having formula 1, a
pharmaceutically acceptable salt thereqf, a tautomer t

_ hereof, or a
phar maceuti cal | y accEfi6dbl ¢ dmpemgembedimenis ehise CPWPS"%‘S&%@? in g ethack Hod

includes, neasuring Bty Eunaer, c8éh uﬂﬂsd@sérm@umdiehﬂogarmbﬂea&tdhreidn_e, bl ood,
or tissue taken fromthe subject after the conpound has been adm ni stered

to the subject. This neth nay . I i ude, negasur.i ymount of a
nmet abolite of the corrpoun@aj??"t”ﬁ%ga%ggggqg%’f@%ﬁﬂgé%ﬁ%&ﬁz’}%@uﬁgg Sir ed

i nclude, but are-not [|impleshé oraChe ofldbout tho fod®P0 ungbnlobf thercotripaudd incthd/ or

t he N-desnet-hyl conpound o%.fc?%i\gl_gg I11. I'n sone enbodi ments, the nethod
further includes w thdraw be 8™ rmore sanpl es fromthe subject at
different tines after the conpound of formula | has been-.adm.nistered to '
the subject. [0063] In anbiBbeut29iedi000ngank of themoppoyad in the subjeptauplasmavi ng

formula I, a pharnaceuti 02‘““?“ gﬁgggﬁhgmioﬁﬂ%wm tro 2?%(?%/9{1?&%@” eof ,

or a pharmaceutically acceptable C aut orrer , Ose 1 n a nethod ‘)
of treating cancer conprécnprynddniheisibiect s pload 24 oursafter adainistadispind to a -~
cancer patient, in an anount sufficient to provide at |east one of (a) a

Cmax of about 20 to 4000 @yawiAUL oftdb@ut ,0DOtE0,000 Ag*hiHL 8FtheconipodAdh BE- a

Cmax of about 40 to 8000 ng/m, of the c 0 jn_t subjecty's bl ood en
it is adninistered to thé%ée[‘“ﬁ"\aw g@hﬁg‘g‘b{f’t@?' ,%%Hﬁbkﬁifhsimﬂl?e”" in
conpound in a subject's phasobjeets bibedirs after adnministration or about 20 to
4,000 ng/nL of the conpound in the.subject's blood 24 hours after :

admi ni stration to the, bl eCty, Gfher btbofihentdorthe BHABSuRNEr b R RAMAAZEN/ M-

of the compound in a
treating cancer, each unit dose is sufficient to provide at least one of

(a) a Cmax of about 50-to 250 .ng/mL of the compound in the subject’s
plasma or a Cpax of about 100 to 500 ng/mL of the compound in the
subject’s bload,-

®) aboUt‘4'0 to '560 ng/mL of the compound in the sﬁbject’s plasma 24 :)
hours after administration or about 80 to 1,000 ng/mL of the compound ’
in the subject’s blood 24 hours after administration, or

(c) an AUG of about 2,000 to 15,000 ng*h/mL of the compound in the
subject’s plasma or about 3,000 to 30,000 ng*h/mL of the compound in
the subject’s blood.

[00686] In still other embodiments of the compound for use in a method
of treating cancer, each unit dose is sufficient to provide at least one of

(a) @ Cray Of about 75 to 150 ng/mL of the compound in the subject’s
plasma or a Cpmax of about 150 to 300 ng/mL of the compound in the
subject’s blood, or ]
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subject's plasma or about 750 to 120,000 ng*h/nL of the conmpound in the
subject's blood when it is admnistered to the subject. 27 WD 2004/ 043389

. PCT/ 1382003/ 035806 WO 208443389 n sone enbodi nents of the conpourtF¥GROEE0. 4
met hod of treating cancer, each unit dose is sufficient to provide at |east
one of (a). a Cmaj of about 50'to 500 ng/nmL of the conpound in the subject's
pl asma or a Cmax of about 100 to 1000 ng/nmL of the conpound in the

subj ect's bl ood, (b) about, 20 t 0 n f the conpound in. the

subj ect's pl asma (24 rhour's(bi?l?%‘&“éa‘ﬁ?g? Qg/P'Hth?fgl?le BIMRPERG" ?”(S’Jef?ﬁﬁﬁs'ﬂa/zﬁ
of the conpound in the suijuesbitesr ddiniistratiénloo absutBltie 50adgiml sftthato@pouralin
Subj act”s plasm or about GosHUe0s M Bh N AR eR RN mound i n < e
subj ect's bl ood. [0065] In other enbodinents -of the conpound .for use in a
nmethod of treating cémysiofhesatipodimentsioaeh Uit dasefis guficienttto ppovide @lBmatof | east
one of (a) a Cnax of gj \ _ : : i» SpHRirect ¢S
pl asma or a Crax of _aggﬂ#@%‘? ?@%‘%mﬂ'gﬁf %Tfm écﬂu@d?ﬁfﬁg%ﬁﬁ ctglnpttraﬁga ﬁlélg]t?ﬁ‘ xcf%f' S
bl ood, (b) about 40 t8bad@0Ade AROLNY/Mhef rngrsmnaiintin thesubiest eblood; oskaehunip4
pours afiLer, adm ni st gbien saicRRntordfiad 8 cl,0HA004 Fhodhg i or BRI

the subject's blood 24 hours after "adm nistration, of about
2,000 to 15,000 ng*h/ Hie sbieckeplesnpoiiaddenotabeut 24p2O00 gfinlaghihe semapienst in
3_,)00 to 30,000 ng* h/fﬂeé?:?:jetc Sppggpound in the subject's blood. [0066] In
still other enbodi nents of the compound for use in a method of treating
cancer, each unit dos

is sufficient t rovide at |least o of (a). a Cnax
of about 75 to 150 ngf(m??l)f t hé-?"é(?rfﬁgﬁﬁﬁppf?"pﬁg t'&%’tﬁee%ta 'Ee{;gf"é@ M%)GFSF%?"@ﬂax
of about 150 to 300 ng/matatsdliciphsfilcMmedmpound hé\ing formula |, a pharmaceitically
acceptable sait thereof, a tautomer thereof, or a pharmaceutically acceptable
salt of the tautomer, in a subject, the metabolite comprising at least one of an

N-oxide compound of fermula:

| AN W
F  NH; l\ll .'
X N
o
N™ "0

9 : or an N-desmethy! compourid of formuta:
' N NH
F_ NHp l\f N
Xy "N '
O
ﬁ =0 -
[0068] * The instant invention also provides for compositions which may

be prepared by mixing one or more compounds of the instant invention, or
pharmaceutically acceptable salts or tautomers thereof, with pharmaceutically
acceptable carriers, excipients, binders, diluents or the like, to treat or ‘
ameliorate a variety of disorders. Examples of such disorders inciude, but are

29



subj ect's bl ood, or 28 WD 2004/ 043389 PCT/ US2003/ 035806 (b) about 40 to 250

ng/ mL of the conpound in the subject's plasma 24 hours after adm nistration
or about 80 to 56 megdmsssof t he conmpound in the subject's BCBYE093O3FG6r S .
after adm nistration. In yet other enbodi nents, each unit dose is sufficient
to provi de, a Crax of about 100 to 2000 ng/nL of the conpound in the

subj ect's pI asma or a Cmax of about 200 to 4000 ng/nL of the conmpound in
the subject's blood; or each unit dose is sufficient to provide a Crax of
100 to 1000 ng/nL ofnot Heitedbiemanaer, insludingresiaiee colorctsl. dweastonultplemeyelana,

about 200 to 2000 ”gfawgregﬁc R %ﬂ%nﬁd’agﬂit? eﬁSEs I%upélﬂ%dchr[)ﬂigm]

There is further t'he useo a neta or determnin
met abolic profile fwv@mmm&em@amygiormphfmaaqulsaaﬁﬁa@pmelb@el umg.pmall

acceptabl e salt therc%ﬁiun acﬁr@chW?ﬁﬁh&@%ﬁﬁél‘fna %rc@m@hﬁéﬁﬁﬁﬁlﬁt It{ﬁ@h&?ﬁa

acceptable salt of the fautoner, 1n.a su ‘ect he' metabol i te conprising at
| east one of an N dRiTeid, pespeRHRETIDS, re@almI.asaswcwazshmlntewnabstmaﬂ;guomaor an

N-desnet hyl conpoung,gf of QfaHHéta A Ele%u%aliwéﬁeétw\e cibsé'ﬂ.h‘theq refgfs[tg ?g‘%]g@gﬁ%y

i nstant invention also provides for cogo& i ons whi ch
i xing one or nore @RPBERMSIHECmPRINGSSF tetinstantdivengan S@ﬁ“c'%wam%temt ically

acceptabl e salts or dadibpiiBhSf &ﬁﬁﬁtﬁ%@f‘fﬂé Jlsd?&é&* nﬁ@edﬁalrﬁaéém.can%ﬁﬁ;a&ﬁ@ﬁ@

carriers, ex0|p|ents bi nder s, luents.or the like, to treat
of the instant mventlon can be manufactured by methods welf known in the art
such as conventional granulating, mixing, dissolving, encapsulatmg,
lyophilizing, emulsifying or levigating processes, among others. The
compoéitions can be in the form of, for e;fampie, granuies, bowders, tablets,
capéu_[es, syrup, suppositories, injections, emulsions, elixirs, suspensions or
solutions. The instant compositions can be formulated for various routes of-
administration, for examhle, by oral administration, by intranasal
administration, by transmucosal administration, by rectal administration, or
subcutaneous administration as well as intrathecal, intravenous,
intramuscular, intraperitdneal, intranésal,v intraocular or infraventricular
injection. The compound or compounds of the instant invention can also be
administered in a local rather than a sysfemic fashion, such as by injection as
a sustained release formulation. The following dosage forms are given by
way of example and should not be construed as limiting the instant invention.

[0069] For oral, buccal, and sublingual administration, powders,
suspensions, granules, tablets, pills, capsules, gelcaps, and caplets are
acceptable as solid dosage forms. These can be prepared, for example, by
mixing one or more compounds'of the instant invention, or pharmaceutically
acceptable salts or tautomers thereof, with at least one additive or excipient
such as a starch or other additive. Suitable additives or excipients are
. fructose, sucrose, lactose, cellulose sugar, mannitol, maltitol, dextran, sorbitol,

starch, agar, alginates, chitins, chitosans, pectins, tragacanth gum, gum

- arabic, gelatins, collagens, casein, albumin, synthetic or semi~syrithetic
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amel iorate a variety of disorders. Exanples of such disorders include, but
are 29 WO 2004/ 043389 PCT/ US2003/035806 not limted to cancer, including
“prostate, colorect YO2W#MABP ° nultiple myel onmn, pancreatic, BEHPF003083806
carcinoma, acute nyel ogenous | eukem a; .chronic nyel ogenous | eukem a,

myel o-proliferative disease, nonsmall cell lung, small cell lung, chronic
| ynphoi d | eukem a, sarconm, nel anons, - Iynphona thyroid neur oendocri ne,
renal cell, gastric, gastrointestinal stronal brain or bl adder. A

therapeutical |y ef f ecPPi@ed ghicangess matiu E?'BJ‘QSS '@mxv&rﬂnyhmthﬂfcewﬂ@%r nor e
conpounds_of the instapdsoi grumywﬂmﬁﬂﬁﬁe cmﬁmhanwofa@auéégelfarm@em{ skt by of

synpt ons of the disorder. har maceut i cal npositjons of the instant

i nvention can be nanuF‘SEQ%"é"dtOWd freadroipistrafian, S‘R‘ﬁ’(ﬂﬁna'? ipactiye diwent, arJubricagts

conventi onal granut at gigh as{mé(grf&tunﬁiéﬁeéfﬁté"dﬂﬁreséﬂﬁﬁ%@h'a@ﬁ)araﬂeh%@bﬂbﬁo?' ng,
emul sifying or |evigating processes, armn%aot ers, nposi tjons can be

inthe formof, for eﬁ‘aﬂvpﬂ"@"t'@"!&iﬁﬂﬁé’é’c“ P8 RaeaTRic aP%QbF’@PE“”"'dHﬁ!%FF’@@ asyrup,

supposi tories, inject d@ﬁ&grﬁﬁﬁ'a@bﬁﬂﬁlndéfé éltﬁ.@kenét@ B&ﬁﬁb%%@étenéi@'ﬂé%w
The instant conpositions can be fornul at eggé ous_rout es of

adni ni stration, for eXSFAK & PESHMING, PO esiyffs phpipargisdnay be

adm ni stration, by trammﬂaahtuf@dmmlmmas ammm@mawaahhadf@awdamaém@me or:
Stcut aneous admi ni st ratj on as V\B{‘R g thecal i nt ravenous,

infranuscul ar, int rapﬁ?thgﬁ'@jﬁ’”a'ﬁ" qvﬂ'h'ﬁé intraocul ar or intraventricul ar

I nj ection. The conmpound or conpounds of the instant invention can al so be
admi ni stered in a | oci070ht her Lighidosagy Sirmeifer dralstdndnistrationmasbdip thejosrtdfon

t ai ned I ' f ' b
oy o Semaanned el eogfadakleal) aeolite, SRULEN A0eHSAR MrBindils, dliER O
i nvention. [0069] Foantbscdut;onbuwhlah mayrapniairbén mgqafecwdammsm@twmr powder s,
suspensi ons, granul esphémcgﬁtﬁyalﬂir&ﬂkéno%% E@Ere "C&g‘re &fu éﬁé?érf%to? are

acceptable as solid dosa or s ese can xanp
m xi ng one or nore coﬁ?ibtﬂmslstﬁlg Etﬁ@ﬂlﬁﬂig'ﬁldrﬁuchrﬂ@efmtln@h"mttﬁd q@ham Ak avaer elal |y
acceptabl e salts or tgbrdEdr édﬂ’ﬁj’u’?é%fons\%ﬁwgs@tPﬁ&ﬁ%&enﬂf&%ﬂf&ﬂiaﬁle@r@&tan&

exci pl ent

suspendmg agents, emulsifying agents, may be added for oral or parenteral
administratiorn,

[0071] As noted above, suspensions may include oils. Such oils
include, but are not fimited to, peanut oil, sesame oil, cottonseed oif, corn oil

/—) | : and olive oil. Suspehsion preparation may also cqr‘itain esters of fafty acids
such as ethyl oleate, isopropyl myristate, fatty acid glycerides and acetylated
fatty acid glycerides.- Suspension formulations may. include alcohols, such as,
but not limited to, ethanol, isopropyl alcoho!, hexadecyl alcohol, glycerol and
propylene glycol. Ethers, such as but not limited to, poly(ethyleneglycol),
petroleum hydrocarbons such as minéral oil and petrolatum; and water may
also be used in suspension formulations.

' l[0072] Fbr intranasal administration (e.g., to deliver corhpounds tothe .
brain), or administration by inhalation (e.g., to deliver compounds through the
lungs), the pharmaceutical formulations may be a solution, a spray, a dry
powder, or agrosol containing any appropriate solvents and optionally other
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such as a starch or other additive. Suitable additives or excipients are
fructose, sucrose, |lactose, cellulose sugar, mannitol, maltitol, dextr

sorbitol, starchVO3YM4P#338Y ginates, chitins, chitosans, pectieUs ??Q&F&%m h

gum gum arabic; gelatlns collagens casein, albumn, synthetic or
sem -synthetic 30 WD 2004/ 043389 PCT/U82003/035806 polyners or glycerides,
met hyl cel | ul ose, hydroxypropyl nethyl -cellul ose, . and/or

pol yvi nyl pyrrolidone, tional l qral dosage f can contai.n ot her

P e e e 1o b a s ornreh Stitles Bt IBRRH o b Rear Rr G A

lubricants such as maﬁahtsnpﬂmﬁ‘We,,suﬁactamteﬁmbmnawg rﬁ&tﬂfﬂera%naar aben or .,

Cysteine. & disi nt cHIRANHENSGERESS, EXAEPES oS IuLIAEYs PRt Eiethpds of

sweet eners, fl avgr i ngdmlag;&?tum €dn m@fduuMm\yca@G{?iﬁsz W@IODFm&BJWD styerdqy f s

or pignents may be cat : '

further treated Wt hag%ﬁéﬁﬂgb gggb Gﬂé ?ﬂijltlg'gr g?é"kﬁ m?r%E%B%eAd?r?péﬁFBH%]

I ihqui d dosageI }‘or s émaeméalfommmmn&hagambme mpMSematr hettrégnncabon dioxide,

phar maceutical ly accep ru el i suspensi ons

slurries and sol uti 8 % Huqrﬁig'/seg@ﬂ‘f’i’%wniﬁéw cﬁ'\?&"mmugﬁf’f C%BW% of

wat er. Phar maceut i caiheﬁrmtaimllmlehﬁolsamonbmlmlypmmekedm thecfoimal of &S peosolapsayor

solutions using a steri l@ L1 o4 a&?ﬁc&er{)hwggkenot limted to, an oil, ™y
| e

water, an al cohol , Bf&° Phar maceutical ly sui tabl e
surfact ants, suspendl ng agents enul sifying agents, may be added for oral
or parenteral admi n[08¥3ht i onlnﬁmpomeﬁ@rmgmhr ingudg agidgonis Suspgnsions

nclude of 5. Such. b g eusBGhdf ylh nd§ BeMindrbdLbiRg olshitalE Atlrslinl or SeSae

oil, cottonseed oil, como Ive ol l uspensr on prepa tion may also

contain esters of fawelingagent and@cwsagn@emwerm iieddable Sapysapagy berrsodutione
fatty acid glyceri deﬁ %@%rﬂ?ﬁu@f{:ﬁ 6tk sﬁ%ﬁ&‘oﬁ%tﬂcl@@ﬁ?ﬁé@@%ﬁh%:)@o‘f\%’ﬁlflbpn

formul ati ons may inc | cohol s, suc anol ,

i sopropyl al cohol , hdikgakAtceniablsrralventt yrehislesdnelude,stepljaesrwatey, Ringer's
Et hers, suc h as but Sstitionl, B} A RofoRic é&kﬁ&@ééﬁﬁé QBRELY C Altdmatively, sterile oils may

'be emp!oyed as solvenis or suspendmg agents. Preferably, the Oil or fatty
acid is non-volatile, including natural or synthetic oils, fatty acids, mono-, di- or
tri-glycerides.

[o074] - Fdr injection, the pharmaceutical formulation may be a powder
suitable for reconstitution with an appropriate solution as described above, r)
Examples of these inci_ude, ‘but are not limited to, freeze dried, rotary dried or
- spray dried powders, amorphous powders, granules, precipitates, or
particulates. - For injection, the formulations may optionally contain stabilizers,
pH modifiers, surfactants, bioavailability madifiers and combinations of these.
The compounds may be formulated for parenteral administration by injectio;l
such as by bolus injection or continuous infusion. A unit dosage form for
injection may be in ampoules or in multi-dose containers.

[0075] Thus, in the present methods of treating cancer described
herein, the compound may be administered by injection as a short bolus, slow
infusion, or long-term infusion. The injection may be administered once,
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pet rol eum hydrocarbons such as mneral oil and petrolatum and water may

al so be used in suspension fornulations. [0072] For intranasal
“administration (e. WO204494384 i ver conpounds to the brain), orPCGIERMWBAISPEt| on
by inhalation (e.g., to deliver conpeunds through the Ilungs), the
pharmaceutical fornulations may be a solution, a spray, a dry powder, or
aerosol containing any appropriate solvents and optionally other 31 WO
2004/ 043389 PCT/ US2003/ 035506 conpounds such as, but not limted to,
stabilizers, antim criti¢eathragdimes, or famﬂmﬁﬂcmmtéshpmw&s@ls gmallywmlmetem S,

bi oavai | abi i ty nodifj %;?J?i@d ¢ 9t Nab 38 Asin@b te{'@&ﬁ FH!I i nt r anasal
fornmul ati'ons and net ho ( aom ﬁ?‘st rati onnca% gbﬁﬁ 01 41782, WO

00/ 33813, WD 91/ 97947adelS§fe@Qtf%frﬁ pPalied of ahgid 390@%%@0 B hsumpanréaﬂormder%
624, 898. .A propel | ant j4fiafon i8BeRGRMPMminRIdRY &F h%nﬂ@YroHWeFé?loﬁl%r[%rtS%BSGt

air, nitrogen, carbon dioxide, or a hydrocarbon based |ow boil sol vent .
The conpound or conpotAMgY dg's- t he i nstant invention are conveniently
delivered in the formof an aerosol spray presentation froma nebulizer or

the Iike. [0073] Injemoae] e dosagn%cfamammwatwraltﬁe/pﬁamiaudﬁucawmsﬁons may

suspensi ons oroil I ch may be prepared usin I.t abl e

di spersant or wetti n@gﬁ'(}aﬁ? orh 3a3”§83 H@aﬁé"’gﬁ'sm anepe gt %EﬁiietPB?ﬁﬁe%Wbe
i-n solution phase orrdiéhséhtcbmpmm‘mm@u&pm agmcmm@durd Sndmxersetumd Rdctdl a
’& vent or  diluent. AcceEJta e So or. vehicles inclu

3 li.zed
water, Ringer's sol ut{Re=tQiies e PEer" rﬁﬁ'ﬂﬂé’ﬂ@ °§3Tq’?18°’§‘8?‘£ﬂqts the ifistant
Al ternatively, steriliaveitios, mq)hardnecampMMdemabie@bit@at tautmmaslenhadbmgound,
agents. Preferably,

0i | cid is, non-v ti | udi
natural or synthetic ‘3%? %Pgﬁb['?/"%{ﬂﬁ%%? nESATPle, 8?00"‘@?”%3 iR podgf%;@y o%rlgcd
[0074] For injection,whick ﬁ);hasermleasoh:abha’selatmd)m'ial etmnngyernmeratum{\dm present

suitable for Teconst] Ll il W4 AT ABRARTLEIS SALULIOMaIoRat e hove

Exanpl es of these i ncl
dried or spray dri edbgdyndiesisas iarthe rectus Qiswiay giso hgrempibysd lnmeemepanaumesf

or - formulations-of the soft gelatin type and suppositories. Water, saline,
aqueous dextrose and related sugar solutions, and glycerols may be -
employed in the pre}ﬁaration- of suspensidn formulations which may also
contain suspending agents such as pectins, carbomers, methyl cellulose,
hydroxypropyl celiulose or carboxymethyl cellulose, as well as buffers and
preservatives.

_IOOT?] | Besides thése‘representétive dosage forms described above,
phénnaceuticalfy acceptable excipients and carriers are generally known to
those skilled in the art and are thus included in the instant invention. Such
excipients and carriers are described, for exémple, in “Remingtons
Pharmaceutical Sciences™ Mack Pub. Co., New Jersey (1991}, which is
incorporated herein by reference.

[0078] The formulations of the invention may be designed for to be
short-acting, fast-releasing, long-acting, and sustained-reléasing as described
below. Thus, the pharmaceuticai‘form'ulations may also be formulated for
controlled release or for slow release.
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particul ates. For injection, the fornulations may optionally contain
stabilizers, pHnodifiers, surfactants, bioavailability nodifiers and
conbi nati ons of tWEMH43¥¥e conmpounds may be formul ated for PEVERMB03E06
adm nistration by injection such as by bolus injection or continuous

I nfusion. A unit dosage formfor injection nmay be in anpoules or in

mul ti-dose containers. [0075] Thus, in the present nethods of treating

cancer described herein, the_conpound nmay be adnministered by injection as a
short bolus, slow i 19048] on, dhe st CRMRPSIANGINBhaIST FRMPFTS (AT BAMPIY, be
adm ni stered once, 3giddRLEOHE4RSbrBohkWHRN QACAFRRAS fdnv 6Emay Beee ti nmes, .

or four times daily. A short bolus is generally adm ni stered over a period

of about 1 to 30 mi niﬁ'@@!“%feg ibap pYeRdsdyRlease &WéPﬂr?‘?d%ﬂﬁfW’Qeéfséﬁa%er a
period of about 30 nMafurbedeliveryGeiol Mhersit@, thel phatmbcsulical frinmiBatins nfay be

generally administered for a, periqod fromover 6, hours up to about “seven
days. [0076] For rec?%ﬂ‘prgaﬁ‘ﬁqfﬁ?[?‘?ilﬁsd}‘i,cym‘\i@ 'Wg’@ﬁq@ mP&‘F‘RiFwaﬂ’i ons may
]?e in tlhe forrr} of a ﬁ!ﬂbg%bb?ﬁYasat@paltirﬂéﬁﬁﬁé o_réé‘inﬁ@rﬁflﬁs'u@ a@&bggs. Such tcream
or release of conmpound.in e intestines, si i exyre and/ or rectum
Rectal suppositori GRS Ay SmRley 'HXP"‘f‘f‘i'W"hB‘aﬁ?rgﬂg? “%@“E’B%@Rﬂh of the
instant invention, ﬁbd@*ﬁﬂéﬁépu?{&r@@.l y acceptable salts or tautoners of the
conpound, wth acceptable vehicles, for exanple, cocoa buffer or “)

i

Cemper at ur os, “and.pr DO °"  ARbERERcal ooty boRE RS Fhal PP bl 20 .

to rel ease a drug i nsirdpounddhatresiylts is areliaatiomoftdyenptans.uBpedid dosaggs miaydebe

enpl oyed in the prepataldl for ' €.,S0 L, d ,
SUpposi tor 1 es. vt of AIgspd BeBendrbHroRR Be Soddht uRtede, BEO bt WBReBNC
and gl ycerol s may beheainsiopdididns, sex tietpf Sipcaubicict wogé ideryplenadroinistraiionu| at i ons

o "o T e AR A BB AR A OB B
wel | as buffers and forps cortaining sffgctive amounts are well within the bounds of routine
experimentation and therefore, well within the scope of the instant invention.
‘A therapeutically effective dose may, vary depending upon the route of
administration and dosage form. The preferred compound. or compounds of
the instant invention is a formulation that exhibits a high therapeutic index.
The therapeutic index is the dose ratio between toxic and therapeutic effects
" which can be expressed as the ratio between LDgp and EDsp. The LDgg is the j
dose lethal to 50% of the population and the EDsp is the dose the_rapeutically
effective in 50% of the population. The LDsp and EDs are determined by
standard pharmaceutical procedures in animal cell cultures or experimental
animals. - '

[oo81] The present inventib.n also provides methods of enhancing
anticancer aétivity in a human or non-human animal. The method comprises
administering an effective amount of a compound, or composition, of the
instant invention to said mamma!'or non-human animal. Effective amounts of
~ the compounds of the instant invention include those amounts fhat inhibit
RTK, which are detectable, for example, by an assay herein described, or any
‘other assay known by those skilled in the art that detect signél tranéduction, in

34



, [0077] Besides those representative dosage forns described above, )
phar maceutical |y acceptabl e excipients and carriers are generally known to
“those skilled in tW@22048BY are thus included in the instantPGISIBOIH06 =
Such excipients and carriers are described, for exanple, in "Rem ngtons
Phar maceuti cal Sciences"” Mack Pub. Co., New Jersey (1991), which is

i ncorporated herein by reference. [0078] The formul ations of the invention
may be designed for to be short-acting, fast-releasing, |ong-acting, and
sust ai ned- r el easi ng a8 bitsbemidabpathway, dwoudhmaetivationeofgbraraieio saupled receptors, for

formul ati ons may al so r L (e se&%ﬁ] -

rel ease. "33 WD 2004/ oﬁ%‘é‘ggp@#%%%é%??gg%ﬁf F; ve e i sa?ézfn{ooic&dtl%w

conposi tions may al somedelprEfiestive amowntamey also ingludd these amountp yhinheallevigie some

ot her encapsul ated fo%m,ptgﬁlsrgm Ok didskak .e%ttﬁflggy;rg‘\ﬂﬁﬁhﬁ ended rel ease form
sto

to provide a prol onge rage and/or delivery effect.” Therefore, the
phar maceuti cal formul ati gnsmay b ellets or Cél i nders and

e Qnpr.essed._j.nto . C
i npl ant ed i nt ranuscul B98¢l or %&U{Q'E&S%PQRJ “"B%‘fjgﬁediq‘ﬂeéé%i DAY 88
irrplhants _sinh as stegtréat&gwﬂwéerﬁg\%tmssﬁrmecﬁmﬁkgw #ﬂ%&ﬂ?ﬂf]iéﬁifdtsof&ﬁ_r@? Hii%éése
such as silicones and, hiaode e polyners.. [ ] eutically
effective dose refers't ‘O'ha’?kj%ﬁﬂ?m@?teﬁh%r ﬁﬂ@{ﬁgﬁﬁ%nm%gﬁ&ﬂoﬁ@%ﬁk’sa
: Idi orati onf OL _synpt Biﬁemerﬁa@lqjaﬁﬁmyctﬁstageﬁfem i ehe (fiddirﬁélt@djgsﬂﬁﬁégﬁmg on
cohditions of disease,. t a ody wei ght, gener ‘hea cpndi tions ‘
S di ot of the sub; EETIIE Sy IReRR o caRPaTE S s BF S FoRLeCARERS | on
rate, and conbi nati onmultibledhygemapancedatit, senailel earirongs aclie mgisentas ni ng
effective anounts are well. within th bounqs of .rout i ne e>f%erti mept ati on and
Lherof or e, vl | vi t hi RUKHBIaSIRAIC syefoqsrpye BulkGmin O Yo RIOMETR NS Ae2801 cal | y
effective dose may, vary depending upon the route of adm nistration and
dosage form The pref9088H comByothasis of carapmyodichasdieentdiggldsad irnMdS. PatamiNoon.

is a formulation thatg@yhight! §oRoRfirthk MhAREWHEmpBHSAS 2 and 3, metabolites of
compound 1, compounds 2 and 3, were independently synthesized-as shown
in Example 6. ‘

[0084] The present invention, thus generally described, will be

understood more readily by reference to the following examples, which are

provided by way of illustration and are not intended to be limiting of the
E_fm) present invention. |
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The therapeutic index is the dose ratio between toxic and therapeutic .
effects which can be expressed as the ratio between LD50 and EDgO. The LD50
is the dose |eth¥P2H%E8, of the popul ation and the ED50 i sPGHESZBEs806
t herapeutically effective in 50% of the population. The LD50 and ED50 are
determ ned by standard pharmaceutical procedures in animal cell cultures or
experinental aninmals. [0081] The present invention also provides nethods of
enhancing anticancer activity in a human ar non-human ani nal. The net hod
conprises adninistering an effective anouRKAMPLES onpound, or conposition,
of the instant inventirQn to i d mamal, or. non- hupan animal .. Effective
anounts of the conﬁ@h#\%s of ?ﬁ%%"?}‘g'f‘gﬁ#b'i'eﬁ@gﬂﬁ WHE?E%“%E’H&E@‘JE%‘&YE’E%
that inhibit RTK vibtathpieés:e detectable, for exanple, by an assay herein
descri bed, or any other assay known by those skilled in the_ art that detect
signal transduction,,+m 34 WO 200 . 003/ 035806 a bi ochem cal
pat hway, through actﬁi\-l\./lﬁz;'tion of G%u%ﬁéﬁﬁgggﬁg;é#%eceptors, for exanple, by
measuring an el evat AMCAVP | evel d¥ezbngritericw¥ea control nodel . Effective
amounts may al so i noggige those angine sehirsBidbdigvi ate synptons of a RTK

di sorder treatable le)g inhibiting RTK. - LOOSZ_ An RTK di sorder, or

RTK- nedi at ed di sease2M@R¥ ch maybe PHeEYISUEPHAR t hose net hods provi ded,

i nc\IAzdehanythol 0gi CRDTAl Zorder | OIEthleRaAlEing tbtrdabﬁﬁbﬁu :?TK i ﬁ i npl ihcat ed, D
or ich inhibition and RTK potent i s a_ hi em cal pathway that is e
defective in the di s%é'é'er or di seﬁgagﬁﬁef%_requiﬁgiﬁgﬁﬁ% of such diseases are
cancers such asI lprosl'tlenes; col or ecthN{2-hysirexyethyl) nipﬁraiilpﬂ-bl'—l‘@ﬁe@lmnaaﬁfonic.acid)
pancreatic, small c ar ci nonm, @, chronic

CalipLE: . O@g@lb@rﬂmﬂc@g@ggg@g@ig@g@f

nyel ogenous | eukem a, or nyel o-pr erative ) Synt hesi s of
conpound | has been WMYECosed i n Wlumargicsryaseyar erglofhghaleells  To™ confirm the

identities of conpouggs 2 and 3, mnabghel ites of conpound 1, conpounds 2 and

3, were ,i ndependent Ie/C:_synt hesi zed L?c?uiéegyé)mmatography -

MAPK: = ° Mifogen activated protein kinase

MS: Mass Spectroscopy

MeOH: ~ Methanol

mg: " Milligram

ml: Millliter | | |

MTS: ' ' [3-(4,5-dimethyl-2-yi)-5-(3-carboxymethoxyphenyi)-2-(4-
sulfophenyl)-2H-tetrazolium, inner sailt o :J

nM: Nanomolar

PBS: Phosphate buffered saline

NMR: Nuclear magnetic resonance spectroscopy

RT-PCR: Reverse transcriptase-polymerase chain reaction

SCF: Stem Cell Factor

TFA: Trifluoroacetic acid

Tie: Half life — the time required for 50% of a compound to be
eliminated from a biological system.

Hg: Microgram(s)

pL: Microliter(s)

MM: Micromoiar

uv: Ultraviolet spectroscopy
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in Exanple 6. [0084] The present invention, thus generally described, wll _
be understood nore readily by reference to the foll ow ng exanpl es, which
“are provided by wWAP28#0¥BUstration and are not intended to BSETUSPAAISHY of.
the present invention. 35 WO 2004/ 043389 PCT/ US2003/ 035806 EXAMPLES [ 0085]
The foll ow ng abbreviations and terns are used throughout the Exanples:
ATP: Adenosi ne triphosphate AUC. Area under the curve BSA: Bovine serum

al bumin DVMSO Dinet hyl sul foxi de EDTA: Et hyl enedi am ne tetraacetit acid
ERK: Extracel lul ar regul ated ki nase Hepes: N-(2-hydroxyethyl) piperazine-N
(2-ethanesul fonic acid) . HPLC. Hi gh perfomance |iquid chromatography HWEC:
Human mi ¢rovascul ar endothelial cells kg: KExargplem LC. Liquid

Chr omat ogr aphy MAPK: M togen activated protein kinase MS: Mass Spectroscopy
MeOH: Methanol ng: MQO8BHr am Tive antigprblifetativeactivities df 4-amaino-5-fluoro-3-{6-(4-

Sl T ophenyl ) 5H t ot r aTSH SRR VBB BRYsmicez s % lauingin2 D one eomppund.
buf f ered sal i ne were tested against a large number of cancer cell lines and primary non-

malignant cell lines. Methods were as follows: Cells were plated in 96-weli

plates; after three to five hours gelling time for adherent cell lines delusions of
M the compounds were added, three days later viable cells were determined by
adding MTS solution (Promega). Absorbance at 490 nm was measured and
ECso values calculated using non linear regression. For the HMVEC assay,
compounds were incubated with the cells for three days in the presence of
five ng/mL recombinant VEGF. For the SCF/c-KIT assay the TF-1 and H526
cells were incubated for three days in the presence of 40 ng/mL and 100
ng/mL recombinant SCF, respectively. Proliferation was assayed by adding
'MTS solution and measuring the absorbance at 420 nm. ECsgs were
calculated by non-linear regression. Results are shown in Table 1.

[0087] In a subset of the cancer cell lines and the endothelial cells,
proliferation was inhibited with ECso < 50 nM, consistent with their
dependence on an RTK targeted by compound 1 (MV4; 11: expression of
) constitutively active FLT3; HMVEC: VEGFR2 mediated profiferation; TF-1: ¢-
| KIT mediated proiiferation) with the exception of the KM12L4a cell line. Even
| though this cell line does express some of the targeted RTKs (e.g., VEGFR %%
and PDGFR determined by RT-PCR), experiments showed that the i_nhibition
of these individual RTKs does'not fully explain the potent antiproliferative
effects observed with compound 1. This finding suggests that either the
inhibition of multiple RTKs or as yet unidentified effects may be responsible
for the antiproliferative effect mediated by compound 1 in this cell line.

[0088] The majority of cell lines showed an antipro!iferative response
when incubated with compound 1 with ECsgs between 1 and 10 pM including
two primary cell lines HMEC (human normal mammary epithelial cells) and
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NMR: Nucl ear magnetic resonance spectroscopy RT-PCR Reverse ,

transcri pt ase- pol ai n reaction SCF:. Stem Cell Fact X
Trifluoroacetic a%/ﬁ?@%%s If life - the time required for g@@gﬁﬁbag)sssos
compound to be elimnated froma biological system pg: Mcrogran(s) pL:
Mcroliter(s) pM Mcromolar UV: Utraviolet spectroscopy 36 WO

2004/ 043389 PCT/ US2003/ 035806 Exanple | [0086] The antiproliferative

P benzi m dazol -2 1| BRAGISHREGpay oSl BRI R Eeiaiict it mvirg et

| arge nunber of cancthe grewth diibnthsthe il @Ldamng Miéh11 kendgmdtenin reied Wwereé pasntly .
Met hods were as foll :- I r . in 96-well plates; after three
to five hours gelli ng‘“@ltﬁé:s*'(():?mﬁ@%@rghﬁ’gégl | I'ines delusions of the

conpounds were added,. three days later viable cells were determ ned by
addi ng MTS sol uti on (#blefega). Absorbance at 490 nm was nmeasured and EC50
val ues cal cul ated using non linear regression. For the HWEC assay,
conpounds wer e i ncubfT Bck,F90tdM T NECe0.4-SIpld { NTEG, CA§AM N NECy <seame Of
five ng/nmL reconbi napt VEGF. Fof the SCF/ c{KIT assay the TF{1l-and H526
cell s were incubat edrzoi—h s e S f—A0-ry{iad t—3100

ng/ mL r econbi nant Scyvﬁ'egéé@ﬁ vg?i@l":’)r% Ili f g%ggﬁﬁ gea%t's_sa gg?f)ﬂlgddi ng

MIS sol ution and neag@¥ifigat he plGYPRRIRER a£aneel SHAV3ERIA0AN heaneeh) cal cyl at ed D
by non-linear regrespgicowncieel! [ Gnase showpcanzedable 1. [0087] In a subset -
of the cancer cell If}: nd the endot hel i 1.5, l'iferation wag
inhibited with EC50. <ﬂﬁ§66nM cpnsi stent w kﬁgf{éﬁ?'mg{ggend ence on an |[RTK
targeted by conpound|{VEGWNMEGFL1} expressi on(@fl) MOLT-4 (ALL). |

R2 mediated; ARH77 (multiple
‘| endothetiom) | myeloma) o
1TF-1(sCFr | . HCT116 (colon cancer)
c-KIT ' = ' Du145 (prostate cancer) |
mediatedﬁ ' ‘PC3 (prostate cancer):
AML) . : H209 {lung cancer)
H226 (lung cancer)
| HT29 (colon cancer)
SW620 (colon cancer)
PrC (normal prostate —
epithelium) . o | )
HMEC (normai -
-mammary epithelium).

" Aall cell lines tested were of human origin unless otherwise noted,

Example 2

- [0089] - Two metabolites of compound 1 were identified ana partially
characterized in pooled rat plasma from a 2 week foxicology study. Day 1
and day 14 dosed animal plasmas were analyzed by UV and LC/MS from
once a day 30 or 80 mg/kg, PO, dose groups. The two- identified metabolites
were the piperazine N-oxide compound of formula Hl (compound 2) and the N-
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i

constitutively active FLT3; HWEC. VEGFR2 nedi ated proliferation; TF--1: c-
KIT nediated proliferation) with the exception of the KML2L4a cell |ine.

- Even though this welzboshsnz® does express sone of the target ededtiisa006/@35806,
VEGFR % and PDGFR determ ned by RT-PCR), experinents showed that the )

i nhi bition of these individual RTKs does not fully explain the potent
antiproliferative effects observed wth conpound 1. This finding suggests
that either the inhibition of nmultiple RTKs or as yet unidentified effects

may be responsible fgsméthfaratdopipabid @fﬁhhMQ wtd‘oﬁqjouﬁ@d) @:bectxam;:mwund !
inthis cell line. (008 Th or|t ? |Iﬂ€SSHV\§_:d
antiproliferative respt ‘?Jéﬁ ??? o) Hewgys of the
between | and 10 pM Iuﬂ@taudnteg(batswmn)\namsbrmcb dnuneSorhM@oﬁwnﬁdwmmmbf

t hel | Ils 04/ 043389 / US2003/ 035806 . Pr EC
e or ast ot ey quattie s S SaapER HOl) BIAVIPHS SHaIFRes) BBy ¢ s

the growth of both t hgiv&MhZ}ta@m AnThd/Mdebrethi negitelitlesvag folhd Wm'h%ubﬁhﬂiﬁllw
i nhi bited by conpound, 1

abl e | ) nM ECso, 0. 4- 01-10
pM EC50 > 10 pM M4:1© T’i ??s%a{‘REEP"H%QWD%'-W gs?fb‘f"éég?se% FSbr ain
KML2L4a (nouse breastpieaﬂaerTheSmas(&le(me‘tabmlwmambwr):ed foctsd ms@ammbercancer)
cancer) HWEC K562 ( ug8l VEGE L t ed;
ARTY (mil tpl e endo e Bap ePmayne T erer ek houson fay 1 dn e Deko)
gm')m T Dul45 (prost at edasergreup andreditwiuesion 8481 mthe SDangikg dosegriup (Tdble 3209

ung cancer) H226 (I Hemetbahd ;)>rof le does not change with dose or duration of dose.
Generally the metabolite levels increase in tandem with compound 1 levels

with dose escalation.

[0090] . With both dose grbups, the duration of dose, Day 1 vs 14 , does
. not appear to }esﬁ[t in_‘a'n in¢reaé'e in plasma levels of metabolites alone
(Table 2 ) or-as compared to compound 1 levels. Compound 1 levels
decrease with duration of dose and this is reflected by a decrease in
metabolite {evels as well. This suggests that time dependent reduction in
exposure of compound 1 is not reflected in increased metabolism. The day
14, 24 hr samples contained compound 1 and metabohtes at lower levels than
.‘ the 24 hour samples on day 1 tndlcatmg that there is no accumulation of
j _. metabolites or compound 1 with a once a day dosage regimen of 30 or 80
mg/kg. The N-oxide metabolite is present in higher abundance than the N-
desmethyl metabolite atall assayed time points in the 80 mg/kg dose group
-and in all but the 24 hr time points after day 1 in the 30 mg/kg dose group.

. The N-desmethyl metabolite levels appéar to fall more slowly than that of
compound. 1 suggesting a longer Ty and indicating that-thé plasma levels of
this metabolite are likely determined by its rate of elimination and not its rate
of formation as is, in contrast, likely for the N-oxide.
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HT29 (col on cancer)
HVEC (nor nal -
origin unl ess otWerHHE

| were identified and partially
week toxicology study. Day 1 and day 14 dosed ani mal.
by W and LG M5 from once a day 30 or 80 ng/kg, PO dose groups.

Ahd1Eg BRIy aTR

3) (see Example 6 for

identified netaboli

(conmpound 2) and thﬁ:ﬂ%e
conmpound of formula T conpoun

SW620 (col on cancer)
manmmary epithelium:
3#ot ed. Exanple 2 [008

all cell

PrC (nor mal

prostate

lines tested WeiQu@hos/bse®D

'PMer

The

ﬂ

denet

n{ﬂégt ed

synt hesis and

9] Two netabolites of conmpound
characterized in pooled rat plasma froma 2
pl asmas were anal yzed

t wo
a ll

characterization of thIe3@og@rrp

(based on UV absor bancie
quantified in the sang

2. The N-desnet hyl

abundance t han-conpoun

N- oxi de net abolite was

conpound | except at

hours on day 1 in the
does not change with

3
| evel s increase in taﬁtﬁg%j hi.
[ 0090] Wth both dose I i

appear to result

(Tabl e 2) or as conpar

i n.

OunyS)|. SafpledTat %SE&MGILSWJ&QCOMB@EQ ites
e (makgj. N[ conp F Tig@Ih) kmm‘levmg@mf ﬁgy_@g_?;u_qj |
saspl es{ f riom|pr ewd ous| anad ysed) aoe --diverdin Table
metjaboB0t e Wast f qundi-2o be ir4subgt am@doal | b3swer
130n_all isanpl ek8of |pos#8dosed 308l ed p¥48snmg. The
oh88rved tlo He pBésent- i@2| owdr MLan_c_é;é_Lh@h
h8brs oni#lay 140 n the 8 nglkg *-Fose g nd 1-2
30 88/ kgl ddde lgrold (Tabl b 2) " [Thd3Bet 4bol 48 prpfile .
-Q dode 1 Y 420 0] te
r\riuiv:n nd244Lay_@L_s4__w_ﬁ ca_ ch,dc- at | bN
cofpg setescdtatipn.
s thel-duratidgn—gf Aﬂg%w S does] not
aﬁf’. 00’ ST MR B AN - D 4 42 1121Z X
'l:l up‘:g;f {JIAI PI u{_gu T Cmgz M\il ) C Uﬁo?s U_rlr.r
CU I. U TPL]IUI I I QEVCIY 3 I U IU 137TC CT 5500
100 14 0 15 67 162
100 14 1-2 17 122 628
100 14 4-8 19 533 1099
100 14 24 . - 10 102 k]

1 Metabolite levels estlmated based on metabolite UV absorbance areas in
comparison to compound 1 UV aréas and using previously reportéd compound 1
levels. 2: Compound 1 leveis previously quantified. in a separate study from the
same plasma samples ana!yzed herein.

Example 3

In vitro kinase assays for receptor tyrosine kinases

[0091] - The kinase activity of a number of protein tyrosine kinases was
measured by providing ATP and-an appropriate peptide or protein containing
a tyrosine amino acid residue for phosphorylation, and assaying for the

transfer of phosphate moiéty to the tyrosine residue. Recombinant proteins

-corresponding to the cytoplasmic domains of the FLT-1 (VEGFR 1), VEGFR2,

VEGFR3, Tie-2, PDGFRa, PDGFRB, and FGFR1 receptors were expressed
in Sf9 insect cells using a Baculovirus expression system (InVitrogen) and
may be purified via Giu antibody interaction (for Glu-epitope tagged
constructs) or by Metal fon Chromatography (for Hiss (SEQ ID NO: 1) tagged
constructs). For each assay, test compounds were serially diluted in DMSO
and then mixed with an appropriate kinase reaction buffer plus ATP. Kinase
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decrease with duration of dose and this is reflected by a decrease in
netabolite levels as well. This suggests that tine dependent reduction in
‘exposur e of conpoun?}’qz"i"'é”“ﬁﬁft reflected in increased netabol i SKOT/032003/35506
14, 24 hr sanples contai ned conpound 1 and netabolites at lower. |evels than
the 24 hour sanples on day 1 indicating that there is no accunul ati on of

nmet abol ites or conmpound | with a once a day dosage regi men of 30 or 80

nmg/ kg. . The N-oxide netabolite is present in higher abundance than the N-
desmet hyl netabolite arotaimand@@agnetpmat@eb@mM%ﬂ peptide sulswirate, wree ersied to giveR

and in all but the 24 &%d’i@o;ﬂﬂrééctﬂﬁé’wére'lﬁcdd&??@@[ Wlﬁﬂxréjé‘ﬁ%?ﬂrgwp

The N-desnet hyl met abo |te vel s appear to fall nore t ha f
conpound. | suggest i ngt%mbemwaﬂdmnampﬁﬂm@d@ltlwoﬁ%’mt-thefﬂaﬂ\ﬁrﬁmé\véﬂs of

this netabolite are |ikel I n.glg ' [ N A i Qn, t, its

rate of formation as "!ﬁ\z,%p%g@%ﬁ'a t ,&?QPﬂ%éeqS?eagtLqﬁ ;ﬁ@?ﬂ%&){up@é&a@@@%m tog

2004/ 043389 PCT/ t JS2068efiagdbecoatalrhierdditer pEder{BoehdngerMareiheingnahdbs tubatddeidr

Conpound 1 Metabol it e

N- oxi de Conpound | Ih% bﬁ’?sr?@ ﬁ?att%&%?ﬁnﬁg p@@%@&é’mﬁﬁ?&gﬁ%%égggﬁbq t"ﬂe'

30 1 1-2 14 1090 635 r&bi\mdéfmsreseerﬁ:b&ym (Walac br PE Bi@stiencgs), biding @ Hufofiut

1,320 3014 1-26 1 010

0'g 0 10011235 1 anytholihglirteité i Fon e Rodincdch fat 8

~ DELFIA assay buffer was supplemented with 1 mM MgCl; for the antibody
dilution. Time resolved fluorescence was read on a Wallac 1232 DELFIA
fluorometer or a PE Victor Il multiple signal reader. The concentration of each
compound for 50% inhibition (ICs0) was calculated emplbying non-linear
regression using XL Fit data a'\_nalysis software. '

[0092] FLT-1, VEGFR2, VEGFR3, FGFR3, Tie-2, and FGFR1 kinases
were assayed in 50 mM Hepes pH 7.0, 2 mM MgCIz, 10 mM MDC|2, 1 mM
NaF, 1 mM DTT, 1 mg/mL BSA, 2 pM ATP and 0.20-0.50 uM correspondmg
blotmylated peptide substrate. FLT-1, VEGFRZ, VEGFR3, Tie-2, and FGFR1

 Kkinases were added at 0.1 pg/mL, 0.05 pg/mL, or 0.1 ug/mL respectively. For
the PDGFR kinase assay; 120 ﬁg)m'L; 'éniyme with the same buffer conditions

‘ 3 as above was used except for changmg ATP and peptide substrate

concentrations to 1.4 pM ATP, and 0.25 pM btotm-GGLFDDPSYVNVQNL—
NH;_ (SEQ ID NO: 2) peptide substrate Each of the above compounds
displayed an ICs value of less than 10 pM with respect fo FLT-1, VEGFR2,
VEGFR3, and FGFR1.

[0093] Recombinant and active tyrosine kinases Fyn, and Lck are
available commercially and were purchased from Upstiate Bibte‘chnolo'gy.' For
each asSay, test compounds were serially diluted in DMSO and then mixed
with an appropriate kinase reaction buffer plus 10 nM *3P gamma-labeled
ATP. The kinase protein and the appropriate biotinylated peptide substrate
were added to give a final volume of 150 pl.. Reactions were incubated for 3-

41



100 1 24 83 137 500 100 14 0 15 67 162 100 14 1-2 17 122 628 100 14 4- 8
19 533 1099 100 14 24. 10 102 33 1 : Metabolite levels estinmated. based
met abolite UV abs$fbHAtYE*Heas in conparison to conmpound 1 WTQF@%“:%W&

using previously reported conpound 1 |evels. 2: Conpound 1 |evels

previ ously quantified in a separate study fromthe sanme plasma sanpl es
anal yzed herei n. Exanple 3 In vitro kinase assays for receptor ty rosine
ki nases (0091] The Kki

ctlv t of ,a nu I.0S ne Ki nases
hae measured by pr oA RIPSRt R ARG TR R RNSIAISY I
containing a tyrosi rshrepiamﬂm—mjteﬂ wisita rdtmeotiterrplaihQﬁmmwa@eyﬂemsﬁmmsmgyi ng.
for the transfer o] e noi et t t ant
pr ot ei ns correspondﬁﬁ@”ﬁd’%#‘l’é’ r@?f‘ftﬁﬁl%él'? gqﬁgrﬁl{ﬂ%éﬁﬁapcﬁgb#ﬁu@aﬁ?e@g
_\/EG;I:\’S,_ VEGFR3, ”Tl eAdter PBGEH&B culiIB6i 68 streptaviffitipites weepwaél’lewvwmepesehessgd
in i nsect cells in acul ovi rus expression system (I nVitrogen) an
may be purified via éﬁg ”gr@ FTS’@E'VW%?@‘F@@W’B?P@W@P a@@@‘ﬁ“ﬂ’é}be Theplgieg were
constructs) or by 'Vetsébleﬂ(éﬁd@Bﬁrﬂ@@h@iﬁ@q’ﬁbﬁouﬁﬁtorfhb“o‘éﬁcéjﬁ’éﬁbrg @lré?hdcﬂa)nﬁo@[)ﬁgeod

iluted in

constructs). For each 3ss test conmpounds were serially

and then mxed with & @f%bﬁ’r‘qoﬁt(@w ‘@‘?Uéa&%'i' PB\E"%N@""{S\%EWQ%L’%
40 WO 2004/ 043389 PCHLIFGIQ3hHIPSISEsitwateot ei n and an appropriate

bi oti nyl at ed peptide substrate Were added to give a final volune of 50-1.00 -

pL, reactions were 'E@b@tedf h ur,

stopped by addition 50 p.'ﬁ] c}?' al?g %#ﬁ@f)?’kﬁé@gﬁm%p%? ﬁ%l, ?“50

st opped reaction m meé'rl(s-HI)lmED? Bt mivbMgCE, eemmmmlz.etmum‘a"mmmm EDdaAed

mcrotiter plate (Bo nnh ‘

Phosphoryl at ed pept i gg g’&if’c? yﬁﬂg‘e‘?}r@g%}%ad WW@B%EQQIFN Pﬂf?@-app“"'p”ate
peptlde substrate (blotmylated Src peptlde substrate: biotin-
GGGGKVEKIGEGTYGVVYK-NH, (SEQ ID NO: 3) for Fyn and Lck) 1 1M
unlabeled ATP, and 1 nM kinase.

[0095] The kinase activity of c-Kit and FLT-3 were. 'measured by
prov:dlng ATP and a peptide or protein contarmng a tyrosine amlno acid
| residue for phosphory!atron and assaying for the transfer of phosphate moiety

to the tyrosnne residue. Recombinant proteins correspondang to the
cytoplasmzc domains of the c-Kit and FLT-3 receptors were purchased

_ (Proqumase) For testing, an exemplary compound, for example 4-amino-5-
fluoro-3 -[5-(4-methylplperazm- yi)- 1H—benzumldazoI-Z-yI]qumolm—2(1 H) one,
was diluted in DMSO and then mixed with the kinase reactron buffer
described below plus ATP. The kinase protein (c-Kit or FL.T-3) and the
biotinylated peptide substrate (biotin-GGLFDDPSYVNVQNL-NH2 (SEQ ID
NO: 2)) were added to give a final volume of 100 pL. These reactions were
incubated for 2 hours at room temperature and then stopped by addition of 50
L of 45 mM EDTA, 50 mM HEPES, pH 7.5. The stopped reaction mixture

- (75 pL) was transferred to a streptavidin-coated microtiter plate (Boehringer
Mannheim) and incubated for 1 hour, Phesphorylated peptide product was
measured with the DELPHIA time-resolved fluorescence system (Wallac or
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r.esol ved fluorescence system (Wal |l as or PE Biosciences), using a Europium

| abel ed anti - phosphot yrosi ne anti body PT66 with the nodification that the
DELFI A assay buff evo wago433sppl emented with 1 mM MgCL2 for thePanUBlomayssos
dilution. Tinme resolved fluorescence was read on a Wallac 1232 DELFI A
fluoroneter or a PE Victor Il nultiple signal reader. The concentration of
each conpound for 50% i nhibition (I C50) was cal cul ated enpl oyi ng non-1inear
regression using XL Fit data analysis software. [0092] FLT-1, VEG-R2,
VEGFR3, FGFR3, Ti e- 2,PEBubsEiehdds) kisivgseBuropisnelabsied pati-phosiotyrdsimepetibodid 7. 0,

2 MM Mgd 2, 10 mM Mh /

0. 20- (I\)/g 50. gM corresp((?r;'?‘3 h%wtﬁf%ﬂleo'?g &loggﬂﬁgél Iéﬁg‘u%g?f%erwﬂ’o%%
VEGFR3, Tie-2, and F®HR1t mM Nh@héowﬁaeen@ht@edﬂaﬁom Wnpgésdl\gecmlmﬁeqmgmd_\{alms
0.1 gg/nL respect| Vewlreﬁg{ermhgaoﬁmléﬁ%% @Lﬁ&%go%?r%t& Sﬁc{\ wth

the same buffer cond ons above was use exce or "eha ngi n and
pepti de substrate condtiple signabbasdaro The gopdantcation afrﬂiiohmnwnmd for 50%

bi ot i n- GGLFDDPSYVNV! ) l"rhté% ﬁ&m“ e
above conpounds dIS 'b'Nsc_ngé F@g%@@%ﬁte%epﬂ:ﬁ@ﬁﬁ%r? E)F ?/ﬁ.' reg(s){(o‘éEF to
FLT-1, VEGFR2, VEGFH@ta analysieGritvarg.0093] Reconbi nant and active tyrosine
ki nases Fyn, and Lck are available commercially and were purchased from

Upst at e Bi ot echnol ogygodspr eaqfraﬁﬁ@mmmﬁsegma&mewm WHéﬂ)észl-qj'i"ﬂlt ed
m DMSO and t hen mxed wi th r?gmMaﬁgr opriate kinase reaction fer plus 10

33P gamma- | abel ed ? AifENaR; Gl 10 BMMACh Rad Mg/ ’ﬁbﬁ%ﬁ@f' ATPand 1

bi oti nyl ated pepti de sybsddr@lsgon st péptde \sabétrdté (btincol une of 150 pL.
Reacti ons were incubat PCT/ 003/ 035806 ours
at room tenperature %LEEBQES\Q/% #a)(ﬁi &q §T %Jlae goncentration of Fﬁh
strept avi di n-coat ed \uadtceKifkifastsiviete apsdiet al ZReT. nD Labsyst ens) contai ni ng
100 L of stop reaction buffer of 100 mM EDTA and 50 M unl abel ed ATP. After

1 hour incubation, the SULEPHALLIHLE dH AL FRbBiEs WRERHTbUd T alkPareWbwn in

Table 3 along with 1Csps of compound 1 for comparison.

Table 3.
. 1Ggo (NT)
Compound | VEGFR | VEGFR | bFGFR | PDGFR Fit3: c-kit
| it ik
9 | . Compound 1 | 0.010 | 0.013 | 0.008 | 0.027 |0.0001 [ 0.0015

Compound 2 0.004 10.009 0.005 | 0.010 }0.0004 | 0.0002

Compound 3 | 0.019 0.012 0.019 | 0.037 | 0.0001 | 0.0002

Example 4

[0097] This single agent study evaluated daily oral dosing of‘compound
1 in the KM12L4a human colon tumor model.
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200 L Mcroscint 20 scintillation. fluid was added per well. The plates were
seal ed and counted usin TopCount The concentration of each _conpound . for
50% i nhi bition (I &%}‘m%ggs 8al cul at ed enpl oyi ng non-1inear redCETSHGHOFTISng
XL Fit data analysis software. [0094] The kinase reaction buffer for Fyn,
Lck, and c-ABL contained 50 nM Tris-HCl pH 7.5, 15 mM MCl 2, 30 mM WnCl 2, 2
nmv DTT, 2 mm EDTA, 25 nmM bet a- gl ycerol phosphate, 0.01 % BSAI PBS, 0.5 M of

the appropriate peptide substrate tipylated Src Rept i.de substrate:
bi ot i n GGGGKVEKI GEGT M K- NHT IL' UNBYCE 33960 -8 pRF ke Kaharleg River), yere

unl abel ed ATP, and lum;m%tléaWﬁ@xw@m@uﬁ@ukeamﬁamwuﬁ heafght i, and
FLT-3 were. rreasured b 8 VI di. n,g EH \éin $)ept | de or protein &snt a|3n| ng a
tyrosine ani.no acid T%é'?' P /iRy e yhen sverage iyos yelume was

transfer gf phOSphﬁt Q’hma%tdés'ighatdﬁstswdaﬁda]rfﬁ'l rﬁsmﬁu@qdﬁa@gmnmmgédaéatel ns
corresponding to the s of t Kit and FLT-3 receptors
were purchased (Pr oaﬂ'f'?\{l%ﬁ)%’ﬁ Hy ggﬁnﬁgad"%{ws@?éﬁw %al 9888 ound, for

exanpl e 4-am no-5- fluoro-3-[5-(4-nethyl pi perazin-1-yl)-1

H benzi m dazol - 2-yl ] {0098p! i n- Belehlireatmesnt gwaps dickaiinelided iriBGhalyd t-hen m xed

e L e o o s

( bi ot i n- GGLFDDPSWNVQB_1\IER, (SBEQOPDB0OMINGg/Ak@)pomgrde added to give a final
vol ume of 100 pL. These reactions were incubated for 2 hours at room

tenmperature and t henpﬁtggpped BfalsdrhBs QJEreB(ﬂ'aWHLFrdPﬂ sé‘téihf@ﬂrﬁ@glém éch%se

HEPES, pH 7.5. The stopped reaction mXxture (75 pL) was transferred to a
strept avi di n- coat ed EHQPAN tasipup daysstochaEstarizg de Ph@dﬁ'ﬁﬁ@?"?ﬁt'céﬁﬁ@rﬁwﬁﬁ"etﬂ'

for 1 hour. Phosphor gladrastaRRghiice Nzrzﬁﬁl.a@ﬁo.ﬁmse g\%ﬁggfﬁgsdé 4 fuRfr DELPHI A

time-resol ved fluorescence system (Wall ac or 04/ 043389
PCT/ US2003/ 035806 PEO@GBBF@VMQWG%%Wﬁf%ﬁ!ﬁtsw'ﬂ insgs@nRigs collected from

anti - phosphot yr osi neaﬁamdlmdue 106°2R& 200Mrighkg! diRe PSP AtGPAAPTY héab pblsteﬁdQEldﬁl A
assay buffer was SUpBayZZ(N ed '

=2/timepoint/dose group).
[0101} Plasma compound 1 concentrations were determined by a non-
validated LC/MS/MS assay with a calibration range of 1 toc 8000 ng/mL and a
lower Iimit of quantitation (LLOQ) of 1 ng/mL (Charles River Laboratories,
Waorcester, MA. Tissue and tumor cdmpou._lnd 1 concantrations were also
determined using a non-validated LCMS/MS assay with a calibration range of
20 to 43740 ng/g and a LLOQ of 20 ng/g. |

[0102] Composite pharmacokinetic parameters (Cmax and AUC) were
obtained using standard noncompartmental analysis from mean piasma
compound concentration-time data in each dose group on each sampling day
(WinNonlin Professional, version 4). The reported AUC values were
determined using 3 concentration-time data points. Predose concentration
values were reported as those obsérved immediately prior fo dosing.

[0103] Significant dose-dependent inhibition in tumor growth was
observed at all doses by 4-7 days of treatment (see Table 4). The calculated
EDs; was 17 mg/kg. Tumor regressions of > 50% of initial size were observed
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wth 1 mM MCL12 for the antibody dilution. Tinme resolved fluorescence val ues
were determned on.a Waliac 1232 DELFIA fluoronmeter ora PE Victor | :
mul ti pl e signal rweadewsasssbhe concentration of each conpound HCEUSHO8M35806
inhibition (1C50) was cal cul ated enpl oyi ng non-1inear regression using XL
Fit data analysis software. [0096] FLT-3 and c-Kit kinases were assayed in
50 MM Hepes pH 7.5, 1 mMNaF, 2 mM Mg ?., 10 mM MhC 2 and 1ng/ nL BSA, 8 pM
ATP and 1 pM of corresponding biotinylated peptide substrate (biotin -
GGLFDDPSYVNVQNL- NH2  indymiaiprityCef mips dosasewitoenepaundtti aii208fang13003ng/kghd c- Klt
ki nases were assayed t

y Ipld%e\%r Hdse 'd@&ﬁm@\% ot fETé}édéﬁ ‘?ﬁ é@% %n%r?%hﬁﬁpou n*é)'nl %?

conmpound -1 and are shown in Table al ong wt

conpari son. Table 3. 13-@01‘1@9%3@6%@&9@ MEaF Rst 2B oody vaghtaRd WErg c- ki t
fit flkl Co d1 2y Sle 004
b 606 6 00e B 010 0. Ak, q;'%h&e%gteg@%z 98, Pol B E‘ﬁﬂigﬁﬁg&uﬂo@d%b
0.0002 Exanple 4 [ob@vqth$a‘i/o§~tslp$ﬁga@d ﬁ@éﬁmaﬂmw@mr@w@an@aﬁl Hgysot b4 d05| ng
of conpound 1 in thgg %%%%%e.?ma& q\mb@wewawedrf&dﬁ daﬁammaﬂ%&%%a%
PCT/ 0S2003/ 035806 [0098] Fermale Nu/ Nu m ce, aged 7- (Charles_River),
were inplanted wit hrepaiisst agBX ofdnitalweighd; JB@GE%@E@WW*@NE ahiisrdogatFighmsnk .

Treat nent began 7 days ﬁr@t\féhlc\@%guﬁwﬁé m:entduwnron\aaymnav&ﬁn&%‘éomﬁnmbﬂ&\s
was designated as stu Qun formulated as a solution in

?2 MM H3P04 and admi q(‘él‘@?‘%ﬂa'ﬁilat@?af@é\lﬁ‘a@e [0099] Seven treatnent groups
re included in the study,

Table 4. Dose response activity of Compound 1
Daily dose Tumor Vol Treated/ % Tumor . P value
compound 1 Day 9 Control Growth Vs,
{n=8-10/gp) Mean = SD Inhibition Vehicle
(mm?)
Vehicle 1333 £283 - - -
3 mg/kg 17168 202 0.88 12 0.1519
10 mg/kg 861 321 .65 .35 0.0037
30 mo/kg 1553213 0.42 58 <0.00001
100 mo/kg 263 £108 0.20 ab <0.00001
j 200 mg/kg . 298+ 40 0.07 23 <0.00001
- 300 mgikg 74530 0.06 o4 <0.00001
[0104] On the second day of dosing (Day 2), plasma concentrations of

compound 1 increased proportionally with dose (Table 5) in all dosing groups.

Following multiple dosing for at least 2 weeks, plasma concentrations were

comparable to those on Day 2, suggesting no accumulation upon once daily

dosing in mice (Table 5). Similarly, predose plasma concentration of

compound 1 collected on Days 3, 8, and 15 were similar within each dose |

group, suggesting that steady state was reached after Day 2. Therefore,
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(n=10/group): vehicle (water) p.o., g.d.; and six groups of conpound I

doses: 3, 10, 30, 100, 200, 300 ny/kg p.o., g.d. [0100] Plasma sanples were
drawn from sat el IWO@04P3#88 s i n each dose group on various TayeS2pgyessste
characterize the pharnmacokinetics of conmpound |I in tunor-bearing mce

(N=2l ti mepoi nt/dose group). Tissue and tunor concentrations of conpound I
were determined in sanples collected from aninmals in the 100 and 200 ng/ kg
dose group at 8 and 24 hours post-dose on Day 22 (N=2/tinepoint/dose
group). [0101] PI asn@esdApEsnaoestinalcemprurd 6%@'%@Sﬁ'€f‘€.ﬁ'ﬁ1@ﬂéﬁeﬂﬁf‘d§“hon-
val i dated LC/ M5/ M5 ggieinavbitifbtis pdunivrdebmiy mgege of 1-to 8000 ng/nL and a
lower limt of quantitation (LLOQ of 1 ng/nL (Charles R ver Laboratories,

Worcester, MA. Tissug. tumyr _conpoun .concentrations,were,al so

det er ni ned using a n@Haggl i dat 8'6"%% %@‘bétgo a@%\%’c{(ﬁﬁ' yag gppefved F{)‘iosregr?ééoof

20 to 43740 ng/ g andard 30 Qg/af rdPectiyely. Trelddestandasplasmp kapoaroki net i c
paraneters (Cm and AUC) ‘wer.e _qbt ai ne ing. s dard nonconpar t I

anal ysi s from nean, %‘1"&'%%5' : 1¢8ﬁﬁ8§?§39§§%cl§éﬁ’t%ﬁé@§y@fﬁ’ r&gg@nﬁ me@ﬁ*@ose
group on each sanpl i mpmilaand 142053840 IngthriPnigfrespeictiveely (Figwe 2).0Thd rorrddpending
reported AUC val ues [ et erm L US| 3 C ptratd oR= 1] data points.
Predose concentrati O%VYSS@QLIpﬁeéjtggﬁg}r)'E(’ee?'g%g#rpgaﬁ%sslgﬂﬁggIgoﬁlbés"iﬁééfprﬁﬁnedi ately
prior to dosing. [0103] Significant dose-dependent inhibition in tunor . ‘)
grow h was observed at all doses by 4-7 days of treatnent (see Table 4).
The cal cul ated ED50 was 17 ng/kg. Tunor regressions of > 50%of initial

.Size were observed 44 WD 20041043389 PCT/1J820031035806 _ in the mgjority
of mce dosed with conpound | at 200 and 300 ng/ kg, however. these doses

- were not tolerated for the entire study duration. By days 12-16, nice

treated with 300 ng/ kg | ost 20-30% body wei ght and were euthanized. In
those treated with 200 nmg/ kg, | of 10 was euthanized on day 14 with 22% wt
‘loss, and the .remaining mce were euthanized days 21-24
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with > 25% wei ght | oss. Mce were dosed for 37 days with 100 ng/ kg and

remai ned at 98% of initial weight; tunors remained stable at this dose
(Figure 1). The waiosdnasags oup was taken down on day 9, and PGREROGOFRIN.
inhibition (TA) was calculated. (Table 4). Table 4. Dose response activity
of Conpound | Daily dose Tunor Vol Treated/ % Tunor P value conmpound | Day
9 Control Gowth vs. (n=9-10/gp) Mean :L SD Inhibition Vehicle (mB)
Vehicle 13331283 - - - 3 ng/kg 1 168 = 202 0.88 12 0.1519 10 ng/ kg 861 1321
0.65 35 0.0037 30 ndpakle @531&@@8&9Csmpegnmtﬁmch@dsmgscE‘ repgdarsEod 0. 20
80 s0.00001 200 ny/ Kdesye CanpeptrationssTimg Date ballowsmnOneg-Rgily @ral Dosing a6 94
50. 00001 { 0104] 01 t HOmRoLsd d t@lW%ﬁeﬂﬂﬂgl%KW%QTumﬂﬁasnﬁ concentratl ons
of conpound | i ncreasedprops aYa bl.g S
groups. . Fol | owing nul tjple dosing for ":'{t’f“"qsgiﬁﬂ;?'\ﬁ@"éks %i_‘spf?éqr‘ig,m,_)
concentrations were wpp,%g)abl ebep th ' o (hn)
accunul ati on upon once daily -dosing i ﬁmwﬁ'%)(Tai@&an@) Mgy,
pl asma concentrati on 0f zcompoung T coOllegled on aysS 3, 8, apdhg 13@{6111
simlar within each dose group, 8suggestl ng that s_teady $g@te was reached
after Day 2. Theref ore;—#5—Wo2004 : , 35866—¢ s s
dat a. suggest ahat conpound | foII S dose and time- mdepeg@ent ’

pharnacokinetics i n tunor-bearing mce. [0105] Tunor gro i nhi bition of
-60% was observed at doses of 10 and '30 ng/kg, respec Tvely, The
“cor respondi ng pl asma -exps ' PBLX

val ues, ranged from 163- 3'?42 2 22 5540 237 42 228 - 842
15 - - 237
17 - - 418 123
100 2 1560 18500 : 1560 1050 978
' 8 - - 135
15 - - 547 ,
22 1550 © 21200 _ 1650 1330 = 477
200 2 2500 47200 2370 2500 1270
8 - - 454
15 - - 434 A
22 1940 3 1600 1940 1400 1050
300 2 3450 61300 T 3450 2900 1950
8 - - 9
j _ 15 - - 1220
L 18 2080 58400 - 2440 - 2250 2980
' AUC calculated from 3 concentration-time data pairs
-~ Not determined
* Predose concentrations
- [0106] - Tissue concentrations of compound 1 on Day 22 were higher

than those in plasma in the 100 and 200 mg/kg dose groups at each of the
two sampling times (8 and 24 hours postdose) (Table 6). Brain or heart
concentrations of compound 1 were 13- to 34-fold higher than those in

_ plasma; whereas liver, lung, and kidney concentratiqns were 40- to 126-fold
higher than those in plasma at 8 or 24 hours postdose in these two dose
groups. In general, the ratio of tissue-to-plasma concentrations at 8 hours
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ngf mL and 1420-5540 ng*hr/ L, respectively (Figure 2). The correspondi ng

pl asma predose cqoncentration val ues ranged from 2-135 ng/nL. 46 WO

2004/ 043389 PCT/ Y28Y9414548s06 Tabl e 5. Conposite ConpoundGlUs2003/035806
Phar macoki netic Parameters and Plasma Concentrations-Time Data Fol | owi ng
Once-Daily Oral Dosing of Conpound 1 to Mce Bearing SC KML214a Tunors
Conposi te Pharmacoki netic Mean Plasma Concentrations Dose Paraneters --
(ng/m.) (nmg/ kg/day) Day AUC Tinme (hr Cmax( ng Im_%@(n hr/ml)l 0" 2 8 24* 3
2 48 420 48.0 12.7 1¥ascorgparable o §@t§ dhays. Tuhergse gi?s%e Qonﬁzﬂtffﬁmﬂsﬂt 2437
15 - - 3 95 17 136 GRue aer@c&é%tesz%%wao rch té%os%atBhoﬁrsBﬁéhémog]etl?@r 7
17 - - 416 123 100 1560 18500 1560° 1050 9 - 135 15 - -

1550 21200 1550 1ssd g9¢ resulipppggestint E?E%GOWH&'W*EEWOU@ appeaigd {e _

434 22 1940 31600 1A MatalRPwith @dse :ﬁﬂﬁgmﬁl?nﬂare?%pcor%&%dh%ears to
be widely distributed into tissues (including brain} relative to plasma but does
not accumuiate in tissues following multiple oral dosing.

Table 6.  Mean Tissue, Tumor and Plasma Concentrations on Day 22
Following Once-Daily Oral Administration of 100 or 200 mg/kg/day compound
1 to KM12L4a Tumor-Bearing Mice

Dose Time Tissue Concentrations {ngfg) . Plasma Conc
{mgfkg) (hrj Brain Heart iidney Liver i_ung Tumor {ng/mL)
100 a 1 §900 24700 83700 . 107000 87500 48500 1330
24 675 1630 3900 5080 3170 16900 47.7
200 8 24200 40400 143000 176000 277000 107000 1400
24 9180 - 1 8709 82800 108000 41600 ' 87900 1050

N=2ftimepoint/dose grdup. except in the 200 ma/kg at 24 hr, where N=1

[0107] . Tumeor compound 1 concentrations on Day 22 were 37- to 354~
fold higher than those in plasma in the 100 and 200 mg/kg dose groups at
each of the two sampling times (8 and 24 hours postdose). However, tumor
concentrations at 24 hours were only 17 fo 65% lower than those at 8 hours
postddse in these two dose groups suggesting a somewhat slower elimination
rate from tumors compared to that from other normal tissues {such as, brain,
heart, liver, lung, and kidneys). Therefore, compound 1 appears to be
extensively distrib-utéd to tumors relative to plasma but may exhibit-

. preferential retention in tumor relative to plasma or normal tissues.

[0108] " in summary, the efficacy and tolerability of compound 1 was
dose related, with significant inhibitions after 4 to 7 days of treatment. Tumor
regressions were observed at 300 and 200 mg/kg:; these doses were tolerated
daily for approximatély 14 and 21 days, respectively. Weight loss was the
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8 - 911 15 - - 1220 18 2980 58400 2440 2250 2980 AUC cal cul ated from 3
concentration-tine data-pairs - Not determ ned * Predose concentrations
[0106] Tissue congentrations of compound 1 on Day 22 were hlmsmgs)ajggog hose
in plasma in the Y’dbz"%“d”%go ng/ kg dose groups at each of the two sanpling.
times (8 and 24 hours postdose) (Table 6). Brain or heart concentrations of
conpound | were 13- to 34-fold higher than those in plasm; whereas liver,

| ung, and ki dney concentrations were 40- to 126-fold higher than those in
plasma at 8 or 24 ho A l,._ t he
Pati o of ti ssue-to pHiedlSBh B8 ARIBuE ciSEEor Py yldls B9A51 ror
PCT/ 082003/ 035806 waz desywith abladverse clieal a@nwrﬁmlrr@r grayrth indititioneof 800G sue
concentrations at 24 o] e at 8
hours. Taken toget herc”tP'B?I egsteé\@é@gﬁl tgg 'Flt%c!@,ta tlgsggg%conc r?%'lpgtﬁl ons of
compound | appear ed demogietratechdogen apdmweﬂeqlenmﬂwttnﬁrayeammrptmmatumtrhbewfmre
compound L appears | Siohpitg chmibald § BHLEAURNLA £ 3 9HEEs A il B85

relative to plasma but does not accunulate rn’'tissues oW n

oral dosing. Table 650%umoTgrmudeinhibifipsrracged frvad@e-7¢3 nabmk. r’léﬂﬂgﬁéo on Day 22
Fol | ow ng Once- Dai |y ni¥im AQHH pL ﬁsr@ME”reQﬁec&Q& OB oRRBuRTh 8k lﬁ.@%’ﬂ)@@g’m

to KML2L4a Tunor - Bearing Dose Time Tissue nce trations
Conc (ng/kg) (hr) Bﬁcatf%ueﬁ)ahowexem@gnomnpear E@?@umulﬁﬁmtﬁﬁge&@ 0“"'19!)0“-@0196900
;%300 83700 107000 84pfQo é@%oﬁ hend Has2fréhtRowarid pPeBRnaa8Biedliddo ufid 17

8 24200 40400 143000 176000 277000 107000 1400 24 9160 1870 2800
109000 41600 87900 1 dnstgmors relative to other tissues following oral dosing.

Example 5

[0109] -  This single agent study evaiuated intermittent oral dosing of
compound 1 in the PC3 human prostate tumor model.

[0410] Mate SCID mice, aged 9-10 weeks, were implanted with 5
million PC3 human prostate célls subcutaneously in the flank. Treatment
bega}i when tumors reached 150 mm?®. This was designated as study day 1.
Compound 1 was formulated as an aqueous solution and administered by oral
gavage. S

j fo111]. Five treatment groups were included in the study, (n =
e ' J10/group)' Vehicle (water) p.o., g.d.; and four groups of compound 1 doses of
100 mg/kg g.d., 9.2.d., q.3.d., g4.d.

[011 2] As shown in Table 7 srgmf icant and similar tumor inhibition
results were observed in all treatment groups. The study was suspended for
the daily dosing group. on day 11. The study was terminated on study.day 25
for the remaining groups and mean tumor volume was measured and
compared to vehi.cie. As a clinical indication of toxicity percentage weight loss
-was measured for each group.
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. compound 1, the metabolites were independeéntly synthesized.

[0114)

~ To confirm the structures of the identified metabolites of

Compound 2, the N-oxide metabolite of compound 1, was

synthesized as shown in the scheme below. Compound 1 was heated in a

:mixture of ethanol, dimsthylacetamide and hydrogen peroxide. Upon

completion of the reaction, compound 2 was isolated by filiration and washed

with ethanol. If necessary, the product couid be further purified by column

chromatography.
.
NH, -
e I
N N N ELOH, DMA -
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m'l Iion PC3 human prostate cells' subcutaneously in the flank. Treatnent
began when tunors reached 150mB. This was desi gnated as study day 1.

- Conmpound 1 was f or iy @338 an aqueous sol ution and adm ni steewdszbosesssed
gavage. [0111) Five treatnent groups were included in the study, (n =

10/ group): Vehicle (water) p.o., q.d.; and four groups of conpound | doses
of 100 ng/kg gq.d., g:2.d., g.3.d., g.4.d. [0112] As shown in Table 7
significant and simlar tumor inhibition results were observed in all

treatment groups. The Cﬁh%ﬁn&‘@sth%%-ﬂ@ﬂﬂ@lﬂylflﬁétabéiif@oﬂ@drﬁﬁbtﬁasl' Aes Sy RHEsI S Qsay
11. The study was term nated on studg) éhl é, t he r.emai ni ng grou ps and
mean tunor- vol ume was Shﬁﬂ%mt@ﬁ sghgme S'ﬁ’ﬁyﬁe P&~ QHT"@P@"G%SQ"‘*@‘P &g
indication of toxicity WMW&M%&MW@?&B&@@M@% each group
49 WD 20Q4/ 043389 PCTmsZ 03103 %Qﬁxabl e ?ctg 8oses Nﬁter Tunor co nd
Vol ume day’ % TG vs. }grqppltoguj hRepyctiop ¢ '3%850“9\/@
1022311 1§0( i32g°0/t)7 7%8906%&aﬁ0n&ﬂ13—eﬂ9ﬁy@%rﬂo%r& oﬁé%%|25 85/3%;%&%@/3 migo
q ays 0

Tk o4 days. o 7 686 bsoneisalah ohbyn koAt St Botdp “?B‘Qd)(?gstmthe
structures of the Idembkém@tﬁ lﬂl@tl@éi@éaée@uaéeyiemmwrmmaezwmrmca\bmhI tes

We[TS Olu Rgegens\gg thy sy ”tqﬁ‘éaosdszﬁ& to [yfe}dl th]e des{?cP megbor tetagea J\el_llga(v ggwnnggl%ba%el te of
5 purification.
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synt hesi zed as shown in the schene bel ow. Compound 1 was heated in a

m xture of ethanol, dinethylacetam de and. hydrogen peroxi de. Upon

conpl eti on of th‘%vé?iﬁ%ié%@’ conmpound .2 was isolated by fil tgcaidsedes/adashes
washed with ethanol. If3 necessary, the product could be further purified by
colum chromatography. FF NH2 - NH2 \ NH202 \ / \ NFINO H EtOH, DVA
HNOHNN or h 2 50 W 2004/043389 PCT/ US2003/ 035806 _ Compound 3, the
N- desnet hyl netabolite of compound 1, was synthesized as shown in the

scheme bel ow. 5-Chlor0-2-nitroanrtine was treated with piperazige to yield 4
whi ch was subsequentcf2 tectéMNf'h a Mtﬁz\loxycar b o k)0 503 d pto .
yield 5. Reduction qfy it Fogroup f oM oWed hy Condensati apNwW

N
3- et hoxy-3-im nopropionic acid ethyl ester gav‘e«@‘.ﬂ Condensati on of. é:;m&oh
6-fluoroanthranilonitrile using potassi um* hexamet hyl di sil azi de s|as t he base
yielded 7. Crude 7 was treated with aqueous HC to yield the desired
metabolite as a yellow brown solid after. purification. 51 _¥MO@004/043389
PCT/ Q52003/ 035806 _ M O2fe®¥N | i C Hc‘]z_q,'_’/ N ( Bo2gh NtluZN N ONH L

.
[

nnoc 4 5 F CN O NHHCI N - .
] NBoc. KHMDS
EtO OEt :

F .
NH»

N : Hz
N ¢ ]@ Hel A
HN N N HN -N
H N
o L N8oo o H l\/)\IH
7 ' 3

Example 7

Preparation of Lactic Acid salt of Compound 1

F NH I N N—— '
sec ol
NN ~
ﬂ o .‘-\. r

[ D,L-Lactic Acid
ELOH, Hp0
B | ar 1
F NHa N N NE— O
/ ./, ‘
A N o |-
: OH
H (¢]
} L |
[0115]) A 3000 ml 4-necked jacketed flask was fitted with a condenser,

a temperature probe, a Ny gas inlet, and a mechanical stirrer. The reaction
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I. H2, PA/C NEOP tZNH2 0O NHHCI 2. O "-INBoc KHVD$ EtO 1 IOCEt 6 F NH2
H \ / A\ N:ONHC \ / \ NHNH~ HNNN- ONBoc OHONH 7 3 Exanple 7

-~ Preparation of Lastomosmsadesalt of Conpound | NH2 NI \ 1 BCTUs2003/035806

D, L-Ladi cAdd MOH, H2O F NHz [:t] N O OH [ 0115] A 3000 nL 4-necked jacketed
flask was fitted with a condenser, a tenperature probe, a N2 gas inlet, and
a nmechanical stirrer. The reactlon 52 WD 2004/ 043389 PCTI US2003/ 035806
vessel was purged with N2 for at |least 15 mnutes and then charged with 4-

am no- 5-f| uoro-3-[ 6- Qésgaﬁwaybu B%tﬁzl\l{forlatYéést 15 Hhikeieg b ﬁ@a%a%emwumh H-
qui nol i n-2-one (484 ge_ ti,on of D, ctic. acid ﬁSSg,

L-
1.72 nol* of nonon’er%glé'?-? ~p o [%@mat d}'%ﬁ%{'&ﬂ)\") M%@PZ"("??@O%KI Hand
et hanol quinolin-2-one (484 g, 1.23 mol). A solution of D,L-Lactic acid (243.3'g, 1.72

mol of monomer-see the following paragraph), water (339 mL), and ethanol
(1211 mL) was prepared and then charged to the reaction flask. Stirring was
initiated at a medium rate, and the,reaqtidn was heated to an internal
temperature of 68-72°C. The internal témperature of the reaction was

maintained at 68-72°C for 15-45 minutes and then heating was discontinued.

The resulting mixture was filtered through a 10-20 micron frit collecting the
filtrate in a 12 L flask. The .12 L flask waé equipped with an internal
temperature probe, a reflux condensér,. an additional funnel, a gas inlet an
outlet, and an overhead stirrer. The filtrate was then stirred at a medium rate
and heated fo reflux (interal temperature of about 78°C). While maintaining
a gentle refiux, ethanol (3,596 mL) was charged to the flask over a period of
about 20 minutes, The reaction flask was then cooled to an internal
temperature ranging from about 64-70°C within 15-25 minutes and this
temperature was maintained for a period of about 30 minutes. The reactor
was inspected for crystals. If no crystal were present, then ctystals of the
lactic acid salt of 4-amino- 5-fluoro-3- [6—(4-methyl-p|perazm 1—yl) -1H-
) benzimidazol-2-yl}-1H- qumolm—z-one (484 mg, 0.1 mole %) were added to the
D flask, and the reaction was stirred at 64-70°C for 30 minutes before again '
inspecting the flask for crystals. Once crystais were present, stirring was
reduced to a low rate and the reaction was stirred at 64-70°C for an édditional
90 minutes. The reaction was then cooled to about 0°C .over a period of
- about 2 hours, and the resulting mixture was filtered through a 25-50 micron
fritted filter. The reactor was washed with ethanol (484 mL.) and stirred until
the internal temperature was about 6°C. The cold ethanol was used to wash
the filter cake, and this procedure was repeated 2 more times. The collected
solid was dried to a constant weight at 50°C under vacuum in a vacuum oven
yielding 510.7 g (85.7%) of the crystalline yeliow lactic acid salt of 4-amino-5-
fluoro-3-[6-(4-methyi-piperazin-1-yf)}-1H-benzimidazol-2-yl]-1H-quinolin-2-one.
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(1211 m+-) was prepared and then charged to the reaction flask. Stirring was
initiated at a nediumrate, and the reaction was heated to Bo%fo%G
tenperature of OWOHO43H | nternal tenperature of the reac |on

mai nt ai ned at 68-72C for 15-45 mnutes and then heating was di scontl nued.
The resulting m xture was filtered through a 10-20 mcron frit collecting
the filtrate in a 12 L flask. The 12 L flask was equi pped w.th an internal
t enper at ure probe, refl condepser,... an add] th i-nl et an
outlet, and an over G té?mr%rrmer{;ﬁoé‘dtiop? ?Ngfee P tﬂée('fiﬂg? A redi um

rate and heated toprbeééaMNbﬂmmerdmakoliiempamtaippear tofbealmwhygfaﬁ)apld/\thd wet

mai ntai ning a gent refl ch o.th | ask
over a period of @%ﬁ?a%%éﬁldﬁ?ﬂggp&#ﬂé%f gPFSﬂ%?V\@C}% %gcﬁq"ﬂg'ﬁu ° W8t et3I§B'To an
internal tenperat uioa\noaiwolmggédexpcabmﬂfﬂﬁmwéomemcaltamtﬁéaﬁﬁosﬁ‘net&es and
this tenperature was rral nt ai ned for a period of about 30 m nutes. The
reactor vas Inspeg CRLRrrEInl héticWicPberly HRE R EBL2o RAP
crystals of the |c aC|d ?

4- gm no-5-f | uor o- 3 \[vgte( @nﬁgongamsmnpj@fs@ﬂdﬁnmepq in-agdition to the monomeric lactic

penzi m dazol - 2-Y1 | - 3d0thd Rlold rafio SPBcicidld BRher Jo By § Lﬂegg@g%ggw to the

flask, and the reaction was stirred ore again

i nspecting the fl askOfof- ewmeam@l Qf@%@cm%@ﬁ ey b@e&sgd i bednecess deseribed was. )
reduced to a lowr ahqh@BﬁLcEHiﬁg gc rf@:”as"iﬁé nﬁdofdcféi‘e SAit %T&%d(llg Eréb'ibntateg

additional 90 m nutes was then cooled to

period of about 2 fiemike reagton WW@SQPWW@'WQBW@T inRYriied acceeding Wrtbagh a
25-50 micron frittefofihgpedceddree reactor was washed with ethanol (484 m-)
and stirred until the internal tenperature was about O0C. The col d et hanol

was used to wash the filter cake, and thﬁ@pr%ggure was repeated 2 nore

tinmes. The collected solid was dried to t wei ght at 50C under

vacuumin a vacuum yie ( l,| ow
| actic acid salt ofﬂ’)ﬁg]m gﬂ s dg;jeQragx %él tﬁ%aﬁﬁ%qﬂgeﬁﬂ%o?%rﬁ?h@l%o%%u}f&1

H benzi m dazol - 2- ylip-the HGﬁmmelenwnEdd\ﬂ@tngsanmlzoo4lo43389 PCT/ US2003/ 035806
A rubber damor inert conditions were typically used during the filtration

{0118] Female BDF1 mice, aged 11-12 weeks (Charles River, .

" Wilmington, MA), were Schu_tanei;usly implahted with 0.5 mL Matrigei (BD
Biosciences, Bedford, MA) supplgﬁented with ng FGF-2. The FGF-2
suhplemented blood véssel formation (neovascularization or angiogenesis)

was quantaﬁed by measuring hemoglobtn levels in the Matﬂgel plugs. followmg
their removal from the animals.

[0119] - Oral administration of test article began one day prior to Matrigel
implantation and continued once daily for eight doses. Compound 1 was
formulated as a solution in 10 mM HaPO4. Twelve treatment groups were
included: vehicle (10 mM H3PO4) p.o., g.d.x 8 days (2 conirol groups; mice -
implanted with unsupplemented Matrigel (baseline hemogiobin level) or FGF-
supplemented Matrigel (positive conirol); compound 1 dosed at 3, 10, 30, 100,
200, 300 mg/kg p.o., ¢.d. x 8 days. There were 8 mice per group, except for
mice dosed at 200 and 300 mg/kg, which were 4 per group.

54



process. Wiile the dry solid did not appear to be very hygroscopic, the wet
filter cake tends to pick up water and becone sticky. Precautions were taken

to avoid prol ongeqvg Soklss of the wet filter cake to the at gg,g@g&%%‘%assw%lf}]

Commercial lactic aci'd genérally contains about 8-12% ww wa

contains dinmers and triners in addition to the nononeric lactic acid. The
nole ratio of lactic acid dinmer to nononer is generally about 1.0:4.7.
Commercial grade lactic acid nay be used in the process described in the
precedi ng paragraph as the nongl actate salt_ preferentially precipitates

fromthe reaction mMP8Y | acPeeeydnhbifigmeihamaoiobinlevels itcompraingditiagtat t he
fol I owi ng, procedure. rse#bhBarkd(temiod trddiedwil vahicle lidtd<afle bhffangiogenic
ant i angi ogeni ¢ potential of _conpound in the FGF suppl enent ed .
Matri gel - model . [ 0116101905 thestopwoin eRegiyfiagre exares op&wpggb'm ver,
\E/;\“ m ngt on, Mé) » we(rj E{rr@ll&l_()lpbﬁmlaﬁlgél piu%%fﬁb&ds%ﬁﬁbd%s?ﬂ@ﬁ;&éﬂlgi Sffdcti(sHp

i osci ences, Bedford,, - suppl enent ed_wi -2, e - X
suppl enent ed bl ood -vé%}gl\/@'is ?’lﬂ?%l"g%ﬁby ﬁBPf%‘E@?@&E@aﬁﬁeﬂﬁgwmﬁg%@@#@g? ypre
was quantified by nmeatsrivivgdiamoghobiired Mutigs! mv%j;mﬁm\/sa fro@ehice lang fash

fol | ow t hei | f the animals,  [011 adm nistrati f
tast “art il began oneeamy I HROETAEPREr o IYEE S AR KO Anuca

once daily for eight DiagesticSinaurdO)was fornulated as a solution in 10
a H3P04. Twel ve treatnment groups were included: vehicle (10 mM H3PO4) po.,

g d.x 8 days (2 contr, r oupS+ g@q& i ' trigel
(basel i ne henogl obi n»[PJ(Ia%/ﬂI ) or i st%B%P@%&%ngdﬁ%a&r#g@%?%ggﬁpégg’a%
control); conpound 1 cotiessed atand 24 hoursFier § Gonsecaties dB3eS (Hay &y Ipthe.200@nd. x 8
days. There were 8 mi r ) - 300
my/ kg, which were 4 ;?g)}% "8?"3%%59%@"6%* %"8’5{i’%%g%’&%}%@ﬂ@%%‘&%‘b@%&ﬂ%% 120]
Percent i nhi bition ofPlagnegersntiationsof 4 were defepoinad by aawnaalidated LC/MS/MS
: assay with a calibration range of 1 to 8000 ng/ml. and a lower limit of
quantitation {LLOQ) of 1 ng/mL (Charles River Laboratories, Worcester, MA).

[0122] ~ On Day 8, hemoglobin levels in Matrige! plugs and plasma
concentrations of compound 1 were measured. Animals were observed and
body weights were measured 'thro'ughbut‘the study. |

[0123] = Compound1 resulted in significant inhibition of hemoglobin

j ' concentration in Matrigel plugs at each dose evaluated compared to plugs
from vehicle treated animals (Table 8). The calculated EDsp was 2.6 mglkg.
The 3 and 10 mg/kg doses resulted in 54% and 57% inhibition, respectively,
whereas the 30, 100, 200 and 300 mg/kg doses reduced hemoglobin to the
level of unsupplemented Matrigel, resulting in 70-92% inhibition vs, FGF-
supplemehted controls. The plasma concentrations of compound 1 at 2 hours
post dose on day 8, showed a dose proportioriai increase with concentrations
ranging from 44 ng/mL at 3 mg/kg to 3820 ng/mL at 300 mg/kg (Table 9). All
doses were well folerated and no weight loss was observed.
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m ce conpar ed to mice treated with vehicle indicates the anti angi ogeni c
potency of the conpound. Results are expressed as total henoglobin (ng/dlL)
per Matrigel plugwoldeoedsB0 is defined as the dose that eff eatrinsedoynsssos

i nhi bits angi ogenesi s by approxi mtely 50%
determ ned in honogeni zed Matri gel

Henogl obi n concentrations were
pl ugs renoved from m ce and flash

frozen, using absorbance spectroscopy with Drabkin's reagent (Signa

D agnostics, St. Louis M.

1, blood was collecigfe 8 ]?Qﬁhg%ﬂnﬂ"@bﬁ&nﬁ'gﬁ(ﬁfs and TRES %H&d(ﬁﬂt RQR€8od idYn 8) - |
the 200 and 300 N/ égh ke Stidlis 9 Merigdl PRGs NG i.mwgbmlmwﬂ g O 2 hour

tinmepoint. Plasma- cgmﬁmht@;ohgp@oﬁimﬂnd/pre det erm ned
LG/ MS/ M5 assay wit , ange -o 2000

linit of quantitation {TERER§Nt of | 0|
Wrcester, MA). [O

pl asma concent r at

and body weights -

resulted in signif
pl ugs at each dose

g ¥ teg phwys | romrvehicher-treated—ani-mal
(Table 8). The calc lg{legéﬁ%w%wa? . 6 %ﬁﬂ‘(ﬁ The 3 and 10 o/ kg doses -

resulted in 54% and resgeegyvel y,- whereas the 30, 100, 20

and 300 ng/ kg dose
Matrigel, resultin
pl asma concentrati
dose proportional

‘ng/ kg to 3920 ngl nk

and no wei ght | oss
S. Henogl obi n Conc
Concentrations in

i wer e neasu e
re measured thrpughout the i

i ¢ant 1 nhibition pf  henogl obi

AL

y a non-vati dat ed
nal nd a lower

[0121] To eval uate pl asma exposures of corrpound

n

'iti_odb rat o valye

S 3i_n to the Ievel

of unsuppl enent ed

gt -
of

3 +
“hd%rs | post

g}be:‘HD‘IIL

dose on day g c"Shovve

i fcr edBamgiigh ciohtent 8at0.®ns rangBQngafrorr 44 n@.004 at 3
(_ThH

hl.c Q) Al | daocpc

| t -r\l r\v At ~d

UuJo

ES@@?@%” A WO 38847 043889 P

Pat
VL/I A>3 LA~ M | at o

RUS200B/ 0358RI5 T4k |

A\1*4

N&frlnal Dl 11as.

el T @0 mo&kgand [®se Deperslent |Reduzl Bon 1n| Fb <0.0005

3 mgikg 1

LT ik h'ﬁé:% AiVetiget Foll-ow-ngHaiy
8

32+ 14 54 % ~0.012

o Table 9 - Plasma Concentratlons of Compound 1 Measured After

8 Consecutive Doses
Compound 1 ‘Mean Plasma Conc Mean Plasma Cenc .

1 Dose(mg/kg/day) | = @2hr#’ @ 24 hr#
e ._(ng/mL) (ng/mL)

3 , 44 o

10 123 kS

- 30 - 339 1.4

100 . 954 24

200 ) 1910 NS

300 3920 NS

.. ® Plasma concentrations below lower {imit of quantitation (< 1 ng/mL)

NS = No samples were collected

: #saimples collected 2 hours and 24 hours after dosing

[0124] Plasma concentrations of 1 (2 hr postdose) increased -

proportionally with dose. A dose and plasma concentration dependent

reduction in hemoglobin content of Matrigel piugs was observed. Plasma
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-*Adm ni stration of Conpound 1 Treatnent n Mean Hb +SD % Ho inhibition p val ue
ng/dL - vs. Vehicle t-test vs. vehicle treatment of treatment Matrigel
Mat ri gel + FGF F&Fo20bbdasisgel al one 8 26 + 15 Matrigel FGF +p81/69003/033806 _
Vehicie 300 ng/kg 1 4 60.8 91 %0.005 200 ng/kg 1 4 8+0.3 89 %0.004 100
ng/ kg 1 8 14+7 80% <0. 0005 30 ng/kg 1 8 2048 71 % <0.0005 10 ng/kg 1 8 29
16 58% 0.010 3ng/kg 1 8 32+14 54% 0. 012 Table 9 Pl asma Concentrati ons of
Conmpound 1 Measured After 8 Consecutive Doses Conpound 1 Mean Plasma Cone

Mean Pl asnma Cone. Iaaﬁeer(tmbrk@(zdﬁpbst@é’e D bR 44 Rl 4gi@afto bd Aglobtaledd 44
Oa 10 123 0a 30 339,1. NS 300 3920 NS a Pl asma

00 19
concentrations bel OW'W&NQP"Q'?%WC%CFN%'&% 'qu%gn (<1 ng/n) NS = No

sanpl es were col |l ected #sanples collected 2 hours and 24 hours after dosing,
[ 0124] PI asnma concerib'tml ons lofsubm@zy, fhe mo@me)nh!mmmmpound 1 was dose-

dependent with signifi cant inhibition after 8 days of treatment. Statistically
slgnn" cant hemoglobm inhibition was observed with ali doses of compound 1.
All doses were well tolerated with no welght loss or adverse clinical signs
observed. Compound 1 plasma concentrations (2 hr postdose) of 44 ng/mL

D were associated with antiangiogenic activity in this model.
Example 9
10126] . The metabolite profile of compound 1 in monkey plasma from.a

5 mg/kg BID multiple oral dose study was determined in dose day 1 and 14
samples. One metabolite was identified and characterized by LC/UV and
LD/MS/MS resuiting from demethylation (compound 3). Parent (P) compound
1 produced an M+H" jon at m/z = 393.3 with a chromatographic retention time
of 18.3 minutes. The demethylated metabolite (P-CHg) was identified with an
m/z = 379.3 (M+H") and a chromatographic retention time of 1 8.1 min. The
mass difference of 14 daltons between the metabolite and compound 1 is
o consistent with a demethylated compound 1. The mass and chromatographic
) retention of the metabolite was identical to independently synthesized
j compound 3. The metabolite corresponding to the piperazine N-oxide.of
| compound 1 (N-oxide compound 2) was not detected in plasma at this dose
~ level. The components producing a UV signal at 17.7 and 1 8.5 minutes in the
absorbance chromatogram at 356 nm were determined to be matrix
components and not metabolites based on the UV spectral comparisons to
compound 1 and due to their presence in biank plasma (time O dose day 1).

[0'1 271 The estimated levels of the demethylated metabolite are given in
Table 1. The estimated levels of metabolites (iﬁ compound 1 eduiva!ents) are
based on UV absorbance peak height ratios of metabolite to that of compound
1 obtained in this analysis and extrapolated by factoring the absorbance ratio
to the known levels of compound 1 determined in the same samples in a
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The mass,and chronato
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Rk
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'2) vvas not detected |n pl asma at thls dose '

PaY

The conponents—p#o
absorbance chromat g

mat ggr am sléégggnm We'a te?‘ﬂ?'lingantp(&“be nﬁﬁﬂ?rlgoﬁ@gwgﬁ‘?g?
esercatnargRayEt) (U SPEl e TR (20'1s ?'*b’t"@i’zf””ﬁ‘eg]’"‘““d
s off The dgethyrateq nefabol iteare gl Ven 3)
A0 7 i3 85 28
10 1 48 31 62
0 3 12,13, 14, 16, 20, 0 71
. .24' '
10 14 0 ND’ 2
10 14 1,2 “ND 42
0 12 48 ND. 72
T 14 | 12,13, 14, 16, 20, ND 32

24

-a. Rats were dosed with 5/mg/kg compound 1 BID in 12 hour intervals (T=0 and

T=12 houwrs).
b. Metabolite levels estimated based on metabolltelcompound 1 UV response ratios
obtained in this study and factored by the known compound 1 levels previously

. determined in a separate quantltatlve study.
c. Compound 1 levels presented in this tabie are averaged values of previously
quantified levels from a separate study.
ND: Non detectable
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Table 1. The estimated | evels of netabolites (in conmpound |I equivalents) are
based on WV absorbance peak height ratios of nmetabolite to that of compound
.1 obtained in this_analysis and extrapol ated by factorlng th

ratio to the knowt9? 8'{7%"‘? 8%f conpound | determined in the sar%%pl?s%o g(’%ln a
57 WD 2004/ 043389 PCT/ US2003/ 035806 _ previous quantitative anal yti cal
study. It was found thatparent conpound was in greater abundance than the
net aboli‘te at all pooled tinme points. The levels of conpound | were found
to be substantially lower in the day 14 sa S parallel with the

N- desnet hyl netabolite \/\hi ch was essenti al | "?x&m?é? g%t able. No other

et abol i tes 1 nol udi ng R} u9at o AR bt BRI TERGROLIARS: f LS RbIReT

sul phate) were det ect these shma’ sanp
adm ni stration. Tabl etrwme@bwﬁbgmmundefl/we:@ pengraed tmwawt@pnlpouaid |

met abol it'e levels in t ound

(6 myl kg, B1D). DolipeRoBTERic et Muditie pRafePhBuydRSeh i AT

Time (hr) (ng/m)b (, ymary aﬂem:ormu@uedd tre@bnqnt1nomca9ec5th28ph®ohgryiatmn 08 31 62

10 1 12, 13, 14, 16, _ . &

D, 22 10, 14’12 1y SEOERE, RRCEREaARFEFRA bt el & e s ddsst

5/ mg/ kg corrpound 1 B @ewemdﬁnt manferi fioeexpmple. (HMYEGwalis showedipbibipn of VEGF

- mediated VEGFR2 phosphorylation. with an ICsg of about 0.1 pM. In addition,

D , treatment of endothelial cells with compound 1 inhibited MAPK and Akt
phosphorylation mediated by VEGF.

7_ t01 29] Furthermore a time- and dose- dependent lnhlbltlon of ERK
(MAPK) actlvation a downstream target of receptor tyrosine kinases, ‘was
observed with leoS ranglng from 0.1 {0 0.5 pM in KM12L4A cells. (KM'12L4A
cetls express PDGFRB and VEGFR1I2 on thelr surfaces ) KM12L4A cells
were incubated 3 h W|th compound 1in serum-free DMEM _ After the harvest,

| lysates were separated by SDS-F'age and probed thh the phosphor-ERK1/2
and ERK1/2 antibodies. For detection, ECL reagents (Amersham) were used.
The inhibitory effects of compound 1 on receptor phosphorylation and ERK
activation were maintained for 24 hours after treatment. Phosphorylation of
ERK1/2 in MV4-11 cells was inhibited by 1.at ICsps 0f 0.01 t0 0.1 pM ina
dose-dependent manner..

[0130] _ | SigniﬁéantAactivity was observed in vivo in the HCT116 human
~ colon tumor model. In HCTﬂGturﬁ_ors; compound 1 inhibited the

phosphorylation of_ERK‘(MAPK) ina dose- and time-dependeht manner and

significant changes ih hiétologﬁ analyses of the tumors was observed.

[0131] These PK/PD evaluations in precliniéal models indicate that
compound 1 showed a dose- and time-dependent inhibition of both the target
receptors and the downstream signaling molecule, ERK (MAPK). These
studies will aid in the idenfification of potential biomarkers to support the
monitoring of biological acfivity of cormpound 1 in clinical trials.
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b. Metabolite | evels estimted based on netabolite/conpound I UV response
ratios obtained In this study and factored by the known conpound | |evels
previously det erWORBH/MH 8% separate quantitative study. c. TSHPBMIA3I806

| evel s presented in this table are averaged val ues of previously quantified
| evel s froma separate study. ND: Non detectable 58 WD 2004/ 043359

PCTI US20031035806 Exanple 10°[01281 Studies with plasma and tunors
collected frommce following treatnent with conpound I were perfornmed to
eval uate potential pharnmacodynam ¢ endpoi Fxempatysi s of target nodul ation
in KML2L4a tunors after conpqund | treatpent indicated that phosphorylation
of VEGFR, VEGFR2, , aﬁge%@W%—P@raﬂwwtwatwea afteradministragiiset
dependent nanner. Fog sigRNGHhEPOIMES (5 Riglka) 6fT60ashdinEdthbdudl p{at%@Ei_ﬁon of
medi at ed VEGFR2 phosghor%/l atl_on.vmtt] an | 8 f abotﬁ 0.1 NM In addition,
treat ment- of endot hefYBPINOBE riga)forele SR%Y e PPragveiavdel (IAPRISIAP Akt
phosphoryl ati on medi aétefnib¥ybFmholedot9lautoiadibgraphy @VBA).! BldBd and dadassss for

dependent inhibition ERK (MAPK) activation, . ownst m t arget of
receptor tyrosine ki wer ectS@)?E?R?é‘@eaﬂtt'Fﬁ H@ﬁﬂ"r?@béﬁg°‘Frﬁ(ﬁ’ﬁg@9§e-t 0 0.5
PMin KML2L4A cel | s. CaldfidsieredRizbrn inex hé:ems/dnIcE Battn aiekiniIbiitted dpy) ahlei
surfaces.) KML2L4A ce

| | i bated 3 h w | in.s f
DVEM After the har vB‘é’P‘?d o é{ig%gf%g%geaggwpéwbéo@%gr%d%a%g&%ﬁ{sgb r\(/a\/let h™ b,

t he phosphor - ER. Kl / 2frozanccant¢eé ward éﬁﬂl@?ﬂd@a in SdledieimoiymihyldBulcseagehs
(Amersham were used, ., The inhibitory effects of. conpound n_receptor
phosphoryl ati on and @#&blc@gq{]w\{v eé}e?‘é‘j‘%ﬂ@?r ?Iﬂg@gﬁ-&stﬁaﬁ%ﬂagggﬁ?ﬁat
treat ment. Phosphor ylzir¢ antiicihalysEiK Bppibprriate\déétidris ofeiol 1am Wickness vets ¢alideted 1.
at 1C50s of 0.01 to Q.1 pM.in a e- dependent. nner,. 013 Signi ficant
activity was observed® ﬁﬂﬁqﬁwgap%afjﬁgevﬁtni%eﬁdﬁg% sagltarplgne. Al m:_ajogﬂssues,
organs and biological fluids were represented. Phosphorimaging screens
" were exposed to the secﬁons and scanned and a standard curve created for
" interpolating tissue concentrations of G, lf’la_lsma was analyzed for
concentration of radioactivity by fiquid scintillation counting (LSC). llustrative
‘results are presented in Table 11. | '

[0133] - Foliowing oral administration of **C-1, radioactivity derived from
14C-1 was widely distributed throughout all tissues by 1 hour postdose; and

- had reached Cpax in most tissues by 4 hours postdose. Overall distribution of
radioactivity in the tissues of males and females was similar. "*C-1-derived
radioactivity was cleared more slowly from tissues than from plasnia._ in
males and females, the highest tissue concentrations of C-1, exéiuding the
gastrointestinal tract thro-ugh 24 hours wete détécted in the ha'rderiéh gland,
adrenal gland, renal medijlla, intra-orbital lacrimal gland, and exorbital
lacrimal gland. *C-1 derived radioacitivity crossed the blood/brain barrier
after oral dose administration. B
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ti ssues after administrat ld@@efbﬁ’Com;fdumll‘E(Gthlk

14C- | abel ed conpound

| (at 4-position

femal e Sprague Dawl ey (SD)-rats was
aut or adi ogr aphy (WBA)L._Bl ood and carc

of

BOnatwrdts (5 o/ kg)  of

determ ned by whol e- body
WBA. were collected  at

sses for

quinolinone ring) to male and

specified time pointls through 24 hour$ post digsus: Plasmns&oseentiadice Ratiozen i n
hexane/dry ice bath,|drained _blottedldry and placed on dry ice or store
at approxi mately -70f C for at |east 2| hours. An@al Nupwen(Sagriieesbee) wer e
enbedded in chilled Ldose—+frogen ifn.ter blocks alongwit-h
enbedded aut or adi ographi c standards hnd 51 ored at -'20C unti andl ysi4s.
Appropriate sections 40—p-t-hi ekneb et——oft esi-ye—+ape—a
5 evel s of interest TnﬁSLl *he sagital p ar@.ﬁ N')I rnauigt'| ¥ELsfie % 1155 &%g
bi ol ogi cal fluids were repre esent ed. Phosphori napi ng screens Qﬁ%‘g
the sections and sc standard e TCle for] atd
ti ssue concentration Wd‘rgn@%r? Pl'asnp was anal yzed Tor or_lcent erl on of
radi oactivity by |iquggegCintiTtarion[ COgdNg ([(CSCpal TTUSTREE Ve 16581T
are presented in Tabje 11. [01331 Fol [owing ora] adm nistfation off 74C 1
radi oactivity derivedBddeom I4C 1 was|w gegdze di ptrigsoed thr quphoyt al23
ti ssues by 1 hour polstdose; and had reached Crpx _in nost |tissues |by 4 hou
postdose. Overal |l disBoncouafrom of 13.8 233 20.7 . 26.9
Cectm 6.9 193 23.7 5.9
| Cecum contents 0.484 15.7 356 130
Cerebellum 486 2.63 - 247 1.51
[ Cerebrum: 6.16 3.39 3.21 171
f] Cerebral spinal fluid 137 18.0 24.0 115
e (CSF)
Diaphragm %A 9.00 122 6.49
Epididymis 3.61 6.57 9.05 8.53
Esophageal contents 5.90 6.82 7.08 KE
‘ Esophagus 981 177 123 796
"1 Exorbital lacrimal giand 17.0 28.9 39.2 59.9
) Eye 0.535 1.01 1.20 151
Fat (abdominal) 3.08 1.89 2.04 1.44
Fat (brown) 16.2 20.2 16.2 8.86
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radi oactivity in the tissues of nmales and females was:simlar: 14C 1- deri ved
radi oactivity was cleared nore slowly fromtissues than from ;lo_l asna.

mal es and fenmal eVO PREMBBYhest tissue concentrations of 14CPE] mé%?&ﬁ"l?éﬁ“ﬂg t he
gastrointestinal tract through 24 hours were detected in the harderian

gl and, adrenal gland, renal nedulla, intra-orbital lacriml gland, and
exorbital Jlacrimal gland. 14C-1-derived radioacitivity crossed the

bl ood/brain barrier__after oral dose admnistration. 60 W) 2004/043389,

PCT/ US2003/ 035806 |Table 11. Tissue: pI asr@smdﬂmm@maaentmmﬁaa@a erm ngd
by whol e body aut onadiograph fied -tines-
dose of Conpound 1[(5 ng/ kg) to mal d rats Tl%‘ﬁ'ﬁ'@' NWE@%@%‘?R%H@"PEUW
Rati os Ani mal NUEE '¥1123 —+—3-TH-sspe-—{-1-Ho
(Hours) (10 (24  Hgurs) Hours) Adre fl gl'and /| 34 34. 2 33.556,0 ¢ Co e Eﬁﬁood
1.84 1.04 1.35 1.04 Te Bofe—fratrow43—8—23-3—29] 7
366 cocum 16.6 11 7 1 0 cocumiLORTEn s 4 IS 7%%%%6 el
Cer ebel | um 4. 86 2. 3 2.47 1.51 Cereprum6.16 [3.39 3.21 L. ediayrs)
spinal fluid 13.7 Y2ttt GSF) phragmmaids 9700732 21648
Epi di dymi s 3.61 6. § SRS Esohagég[[y[contents' "90| 6.5 108 1015
[ntra-orbital lacrimal 16.3 304 424 63.0
gland :
Kidney 45.1 32.4 48.1 543
| Targe intestinal NA 7.00 454 238
contents :
[Targe intestine 716 12.8 218 10,0
Liver - 121 | 48.9 450 | 447
[Lung T 472 26.9 — 288 | 16.8
| Medulia 4.08 2.76 2.88 151
Muscle | 583 | 464 577 264
' [Myocardium 168 115 118 | 462
Nasal turbinates | 4.44 620 | 119 | 110
Olfactory lobe 3.7 2.27 2.15 115
Pancreas 357 205 293 105
{Pincal giand 730 NA NA NA
Phuitary gland 20.5 33.9 48.1 215
Preputiaigland | NA NA 533 413
Prostate 759 114 142 12

NA  Not applicable.
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Esophagus 98.1 17.7 12.3 7.26 Exorbital lacriml gland 17.0 28"9 39.2 59.9
Eye 0.535 1.01 1.20 1.51 Fat (abdominal) 3.08 1.89 2.04 1.44 Fat (brown)"
16.2 20.2 16. 2 8. 8Wo 260d/0456392004/ 043389 PCT/ 1152003/ 035806 Timanus005633s568
Concentration Ratios Animal Nunber (Sacrifice Time) 1 2 3 4 Tissue (1 Hour)
4 (Hours) (10 (24 Hours) Hours) Harderian gland 14.3 34.2 128 300
Intra-orbital lacrimal 16.3 30.4 42.4 63.0 gland Kidney 45.1 32.4 49:1 24.3
Large intestinal NA 7.00 454 238 contents Large intestine 11.6 12.8 21.8

10.9 Liver 121 48.9 fh3f) 44. 7It|é—dﬂ@l§rs4t7002th3f5th8 ikBnforlig n%thmgwdoltﬁe4 08 2.76
2.88 1.51 5 11 62 Nasal

Muscl e 5.93 4.
turbinatés 4.44 6.29 emb%’6 ipgnig SG&FQE?E‘%&g'Hét@O??bUff"é?fﬂ%%% %‘Gﬁ forms

Pancreas 25.7 20.5 2%hgrebPadcorfé Mithih tmmeat%%\mgblﬁlma tuitary gland
20.5 33.9 48.1 21.5 Preputial gland NA NA 23.3 4
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Prostate 7.29 11.4 14.2 11.2 NA Not applicable. 62 WD 20041043389
PCT/ US2003/ 035506 [0734] It is understood that the inventionis not limted
to the enbodinents set forth herein for illustration, but enmbraces all such
forns thereof as conme within the scope of the following clains. J 63 W) 2
0114 /0 43 Jids (a4 J92003/ 035806 CLAIMS What is clai .S, of a
| act at e sal ?g(ﬁ%‘ﬁgﬁgg%und of formula F X1142 NN to orn:&?%§§§#¥¢£§%ereof,
in the preparation of a nedicanment, in unit dosage form for treating
cancer, wherein each unit dose of the nmedicanent is sufficient to provide
at | east one of (a) a Cnox of about 20 to 4000 nglnmi of the conmpound in a
subject's plasma or a Crax of about 40 to 8000 nglnL of the conmpound In the
subject's blood when it is adm nistered ChAIM8 subject, (b) about 10 to
2,000 ng/nmL of the conpound In a subject's plasma 24 hours after
admi ni st rat i onVWhatibolaimd is.0 4, 000 ngl nL of the conpound In the subject's
bl ood 24 hour;s af 1L.DLSLrat, he subject or (c) an AUG of about
500 to 60, 00 .ng*Eﬁﬁ@ﬁ%&Cs%#pog&]%o?péo%ndsgﬁl’gf@&a s plasma or about 750 to
120, 000 ng*h/ nmL of the conpound In the subject's blood when it is
adm nistered to the subject. 2. The use of claim1l, wherein each unit dose
Is sufficient to provide at }ef orre of (a) a G ox of about 50 to 500
ngtm L of the corrpo,undNi&,@ fyaé @ e

5 (

or a tautomer thereof, in the preparation of a medicament, in unit dosage form,
for treating cancer, wherein each unit dose of the medicament is sufficient to provide
at least one of
(@) a Cyux of about 20 to 4000 ng/mL of the compound in a subject’s
plasma or @ Crex of about 40 to 8000 ng/mL of the compound in the
subject’s blood when it is administered to the subject,

(b) about 10 to 2,000 ng/mi. of the compound In a subject’s plasma 24
hours after administration or about 20 to 4,000 ng/mL of the compotind
in the sublect’s blood 24 hours after administration to the subjact, ot

{c) an AUC of about 500 to 60,000 ng*h/mL of the compound in a
subject’s plasma or about 750 to 120,000 ng*h/mL of the compound in
the subject’'s blood when it is administered to the subject.

2. The use of claim 1, wherein esach unit dose is sufficiant to
provide at least one of

(&) & Gy of about 50 to 500 ng/mi. of the compound in the subject’s
plastma or & Cmay of about 100 to 1000 ng/mL of the compound in the
subject’s blood,

64



pl asma or a Ccnax of about 100 to 1000 ng/nL of the conpound in the
subject's blood, 64 WO 20041043389 PCTaus2003J035806 (b) about 20 to 1,000
ngf mL of the conpound in the subject's plasma 24 hours after adm nistration
or about 40 to 2,000 ng/nL of the conpound in the subject's blood 24 hours
af t er adnWoizeawasison, or (c) an AUC of about 1,000 to @Ga8AMsmpgshd Nl of the
conpound in the subject's plasnma or about 1,500 to 60,000 ng*hlnL of the
conmpound in the subject's blood. 3. The use of claiml, wherein each unit
dose is sufficient to provide at |east one of (a) a Cnax of about 50 to 250
ng/ mL of the conpound in the subject's plasma or a Cmax of about 100 to 500

ngirnL of the CO[@?QBMZ@ ﬁohﬁoo@rlgﬁn%ftﬁe%meun&mm@bﬁgjedﬂ@ {0 ngf L of

t he conpound in e subject's hours after a ni s ratlon or about
80 to 1,000 ngt rrL%howrﬁ@ﬁ@bﬁ@@mratwn qrﬁbnﬂmﬂi@c%ﬂaﬂbgimldoﬁwxehours after

o L1 o, ol 0o o Ry OO

conmpound in the subj ect's bI ood. 4. The use of claim1l, wherein each unit
dose is sufficierfe) aio AT ef/alrutd;000:830, wga*hfrolapfﬁwe@mmmdamﬂm 75 to 150

ngfmL of the conpgw%,t W Ry Qs @ O )it 150 to 300
ng/ mL of the co oun bﬁ)ésﬁﬁ‘a EPQ%J ec'ﬁssc}sU tgl ood, @ihﬁgﬁggbu{on%g&{@ %50 ng/ m.
of the conpound |Thet8hbjestﬁ)pb©d s plasma 24 hours after administration or

about 80 to 500 ngfnlL of the compound in the subject's blood 24 hours after

adm nistration. 65 3 Theyse of claim 1, wherein each unit dose is sufficient to
pmwde at least one of

(@) a Crmax of about 50 to 250 ng/mL of the cempound in the subject’s
plasma or a Cpgyx of about 100 to 500 ng/mL of the compound in the
subject’s blood,

(b) about 40 to 500 ng/mL of the compound in the subject's plasma 24
hours after administration or about 80 to 1,000 ng/mL of the compound
in the subject’s blood 24 hours after administration, or

{c) an AUC of about 2,000 to 15,000 ng*h/mL of the compound in the
subject’s plasma or about 3,000 ic 30,000 ng*h/mL of the compound in
the subject’s blood.

4, The use of claim 1, wherein each unif dose is sufficient to
provide at lgast one of

(8) @ Cmex of about 75 to 150 ng/mL of the compound in the subiecfs
plasma or a Cpax of about 150 to 300 ng/mL of the compound in the
subject's blood, or

(b) about 40 to 250 ng/mL of the compound in the subject’s plasma 24
hours after administration or about 80 fo 500 ngfmL of the compound in
the subject's blood 24 hours after administration.
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WD 2004/ 043389 PCT/ 1352003/ 035806 5. The use of claim 1., wherein,, each
unit dose is sufficient to provide a Cmax of about 100 to 2000 ng/nL of the
conmpound in the subject's plasna or a Cmax of about 200 to 4000 ngl nL of
the conpound in the subject's blood. The use of claim1, wherein each unit
dose is WEXIPLMEHY to provide a Chax of 100 to 1000 nECEUSHDINKEMT onpound
in the subject's plasma or a Crax of about 200 to 2000 ng/nL of the
compound in the subject's bldod, 7. The use of any one of clains 1-86,
wherein the medicament is suitable for oral adninistration. 8. The use of

claim?7, wherein the unit dosage formof the nedicament is a pill, capsule,
~tablet, gelcap, caplef, SuSpRNFEOS cléim RAMSERI S&6EH Uhik @ﬁse%sﬁﬁ‘ﬁ@eﬁﬁt@ of any
one of claims 1-6, wherein the medicanent is suitable for adm nistration by

i nj ection agrevide arCmasef about fOhta 2800 namL @?thﬁm@npcwdm thegubisst's 10. The
f t
gzﬁp?i sggyf %r@é Egh%d““ﬁg%ng?ﬂ%%i%@q oﬂl?]%thgt autpo%r&iﬁ%ggﬂb%%grt S

based on t hdldmlly wei ght of the subject. 11. The use of any one of clains
1-6, wherein each unit dose of the nedi canent conprises an anount of the

conpound, tautoner, anpd/or ,salts from25 to 0 | actate
salt of a conpound havi I'ng tﬁ‘g ‘f%?r?ﬁﬁ?%{% ‘gg”lllerﬁl—‘be"f\?h RP‘&@?S%L ?Nf%qeﬂﬁﬂor a
tautoner theyefifie af ©fqeF400n10a amatdwﬂr.@ff thd eGHBONE ANERY subjOcHR plasrAd

adm ni stering an ampunt of said conpound to a cancer patient, in an anount

sufficient % ap(;m.qﬁ @bgut 200 & 260 ng4mL of the compound in f:he subject’s blood,

7. The use of any one of claims 1-6, wherein the medicament

is suitable for oral administration.

8. The use of claim 7, wherein the unit dosage form of the
medicament is a pill, capsule, tablet, gelcap, caplet, suspension, or aqueous
solution.

9. The use of any one of claims 1-6, wherein the medicament
is suitable for administration by injection as a short bolus, slow infusion, or long-

term infusion.

10. The use of any one of claims 1-6, wherein each unit dose
of the medicament comprises from 0.25 to 30 mg/kg of the compound, tautomer,
and/or salts based on the body weight of the subject.

1. The use of any one of claims 1-6, wherein each unit dose
of the medicament comprises an amount of the compound, tautomer, and/or

salts ranging from 25 to 1500 mg.

12. A lactate salt of a compound having the formula
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(a) a Cmax of about 20 to 4000 ng/nL of the compound in a subject's plasnma
or a Crax of about 40 to 8000 ng/niL of the conpound in the subject's bl ood
when it is adm nistered to the subject, (b) about 10 to 2,000 ng/nL of the
conpound in a subject's plasma 24 hours after adm nistration or about 20 to
4,000 ng/nL of the conpound in S 'ect s bl ood 24 hours after

adni ni stration to thq: sufjecl € -AUG of about 500 to 60,000 ng*h/niL
of the conpound in a jsub ASED. asﬁa—-ér about 750 to 120,000 ng*h/nL of

t he conpound in thegSty ést slood when it is admnistered to the subject.
13. The conmpound of Eclai m.4 erein each unit dose is sufficient to
provi de at | east one of ﬂa) da Cr,,.,, of about 50 to 500 ng/nL of the
conpound in the subject's plasma or a Crax of about 100 to 1000 ng/nL of
the compound to the shbitgGiontertheRfr, toPusaiphimeifloliotheififgiiantlr of the
conpound in the subject™s plasma 24 'hours after administration or about 40
to 2,000 ng/compisinghadmirisieongdn amohet cfiagiccompbuoddo 24cdneer patiéntein an

admi ni stration r AUG .of ou 100to 30, 000 ng*h/m_ of the
conpound |nW%”"q§H80%%qatqg %P‘Q@ﬁ&?g%asiﬁ OT1,500 to 60,000 ng*h/nL of the
conpound ir fumr%gw abbae2 tol4ood’ h?/@?@m@@brﬂboﬁh@iﬁ@%&mé@ﬂ@r ein each
unit dose is suf icient to provide at l'east one of 67 (a) aCrax of about 50

to 250 ngl nplagma e adenn@babouhd? e 8600 ngbnL of the aemroynd #n theasukjectsoout 100

gt b of -t n Gt B d B Rl ab R UOhBEL 02 “Nour < o tor adm ni strati on

or about 80 to YppaBonwidrto Qfomhﬁg/nmmquectomﬁwnhena@.ltgectt'ssplbbmcmm hour s
after adm nistration, or (0). an AUC of about 000 to 15,000 ng*h/nlL of the
conpound i n howes after administration or about 20 to 4, 000 ng/mL of the compound in the

subject's blood 24 hours after administration to the subject, or
(c) an AUC of about 500 to 60,000 ng*h/mL of the compound in a subject's
plasma or about 750 to 120,000 ng*h/mL of the compound in the subject's blood

when it is administered to the subject.

13. The compound of claim 12, wherein each unit dose is
sufficient to provide at least one of
(&) a Cmax of about 50 to 500 ng/ml of the compound in the subject’s
plasma or & Cyay of about 100 to 1000 ng/mL of the compound in the
subject’s blood,

(b) about 20 to 1,000 ng/mL of the compaound in the subject's plasma
24 hours after administration or about 40 to 2,000 ng/mL of the
compotnd in the subject's blood 24 hours after administration, or

(c) an AUC of about 1,000 to 30,000 ng*h/mL. of the compound in the
subject's plasma or about 1,500 to 60,000 ng*h/mi of the compound ir
the subject's blood.

14, The compound of claim 12, wherein each unit dose is

sufficient to provide at least one of
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subj ect's plasma or about 3,1000 to 30,000 ng*h/nL of the conpound in the
subject's blood. 15. The conpound of claim 12, wherein each unit dose is
sufficient to provide at | east one of (a) a Cnax of about 75 to 150 ng/ nlL of
the conpound in the subjects plasma or a Chmax of about 150 to 300 ng/nlL of

the conpound in {d)ea Crubbatiout 50lto060 my/mibof thaidin Jﬁﬁnmnnaﬁésuﬂje@tsof the

conpound in the subject's plaspma 24  hours after adm nistration or about 80
to 500 ng/niL of PW@"@%%@ x Phabeie! %@&“@W@B@WW@ wxther

adm ni stration. ;@ Hi .b ound of claim 12, wherein each unit dose is
sufficient to prow ,m of about 1100 to 2000 ng/ mL of the compound in
t he subject's pl asma or a Cmax of about 200 to 4000 ng/ nmL of the conmpound in
t he subject's bl gdabait 40tnd0fongoine tbe cormpauntn thﬂ@tlb]mt’eammm% dose is

sufficient to pr 1 u ., t he
subj ect's pl asrraR8p%a @F%?W%A'ﬁ‘igﬁ g%g’(? BEQ‘ES‘%&[&%’%&’}@T Of %"HWd in the
subj ect' s bl ood. inlfhe shitgestecolobd a4Rieaftit sdiimsision, o ni ng a met abol ic 68
profile for a conpound having the formula: 6~Hz NNI~-N NNO Ha

Phar maceut i cal | y(QerehbanpEaidite 04t 5,008 nolieil of mescaribpind n fee
et abol i te  ConpgjifeRfs plashRPsk aBift P0G Bbshde ARAR S edmbeif iR !"! O

FNH2 N/ t { |
the subject’s blood.,

15. The compound of claim 12, wherein each unit dose is
sufficient to provide at least one of
{a) a Cmax of about 75 to 150 ng/mL of the compound in the subject's
plasma or a& Cnax of about 150 fo 300 ng/ml. of the compound in the
subject’s blood, or

(b) about 40 to 250 ng/mL of the compound in the subject's plasma 24
hours after adminigtration or about 80 to 500 ng/mL of the compeund in
the subject’s blood 24 hours after administration.

16. The compound of claim 12, wherein each unit dose is
sufficient to provide & Cmax of about 100 to 2000 ng/mi. of the compound in
the subject’s plasma or a Cpay of about 200 to 4000 ng/mlL of the compound in
the subject’s blood.

17. The compound of claim 12, wherein each unit dose is
sufficient to provide a Cmax of 100 fo 1000 ng/mL of the compound in the
~ subject's plasma or a Cumgy of about 200 to 2000 ng/mL of the compound in the
subject’s blood.

18. The use of a metabolite for determining a metabolic
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N U Hor an N-desnethyl conpound of formula: FNHZ NN p o NNO H19. A
nmet hod for determning a netabolic profile for a conpound having the
formula: F NH2 id hf 0 a pharnaceutically acceptable salt thereof, a
tautoner thereof, or a har maceutical ly acceptable salt of the tautoner in
a subjedWPﬁFHBrmﬂﬁmmpumi%ﬁmﬂ@ﬂﬁgQﬁﬂﬂﬁu|ng the anount of at |east one
netabolite of the conmpound in one or nore sanples of urine, blood, or
tissue taken fromthe subject. god\of claim19, wherein the at

| east one 69 netabolite ig 3 hou having the formula: F NH2 N
H 0 or is an N-desnethyl pound! havi’ng the formula: F N2 N H HHc}

21. The nethod of clalnlzg é?rlnNthe nmet hod conprises neasuring the
amount of both the N-oxi de.gorpetnd and the N-desnethyl conpound. 22. The
met hod of any one of clainms 19H21,” wherein the

a pharmaceutically accepiabie salt thereof, a tautomer thereof, or a

pharmaceutically acceptable salt of the tautomer, in a subject, the metabolite
comprising at lkeast one of an N-oxide compound of formula:

AT

or an N-desmethyl compound of formula;

F N‘\f ”

19. A method for determining a metabolic profile for a
compound having the formula:

F fHy N Ns FN_...

soq

H

a pharmaceutically acceptable salt thereof, a fautomer thereof, or a
pharmaceutically acceptable salt of the tautomer, in a subject, the method
comprising measuring the amount of at least one metabolite of the compound
in one or more samples of urine, blood, or tissue taken from the subject.

20. The method of claim 19, wherein the at least one
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nmetabolite is neasured by ultraviolet spectroscopy or liquid
chromat ogr aphy- mass spectroscopy. 23. A nethod of determ ning the anount of
a conmpound having the formula: F Nit hI N O H 70 a pharnaceutically
acceptabl e salt thereof, a tautoner thereof, or a pharnmaceutically

accept abMetakalite tran Neoxide compound hevingothedormulae net hod conpri si ng
nmeasuring the anount of the conpound in a sanple of urine, blood, or tissue
taken fromthe subject after the conpau s bgen administered to the

subj ect. 24. The nethod of .cl '

amount of a netabolite of rhe ] ,

: "tg~13Nan N- oxi de conpound having the fornul a:
O FNHZ NNO H26. The hog ofHcl aim 24, wherein the netabolite is an
N- desnet hyl conpound havifg tthe Pormula: F NH2 N Q (\-~rNCNH N O H 27.
The nethod of claim23, further conprising withdrawing two or nore sanples
fromthe subject at different tines after the conpound has been

admi ni st @rigdn N-desanatayjceptpoursl havieg dte forwafsound of fornul a

N i\ll

21. The method of claim 20, wherein the method comprises
measuring the amount of both the N-oxide compound and the N-desmethyl

compound.

22. The method of any one of claims 19-21, wherein the
metabolite is measured by ultraviolet spectroscopy or liquid chromatography-mass

spectroscopy.

23. A method of determining the amount of a compound

having the formula:

f p§-Or
T N
N~ ~0
H
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FNHzN 4/ NN-no 71 or a tautoner thereof, in the preparation of a

medi canent, in unit dosage form for treating cancer, wherein each unit
dose of the nedi canent conprises the conpound in an anount of from 25ng to
1000nmg. 29, Use of a lactate salt of a conpound of formula NHz rj ND- 'O or
a t aut oniPhemeacaitticallhacerptpblepzaibthemeofof tautamer theerent, orian unit dosage form

For  tr esld Rt @iGly acteptable sait of the tautomer in a subject, the method
comprising measuring the amount of the compound in a sample of urine,
blood, or tissue taken from the subject after the campmnd has been
administered {o the subject.

24.  The method of claim 23, further comprising measuring the

amount of a metabolite of the compound in the sample.

25.  The method of claim 24, wherein the metabolite is an N-

oxide compound having the formula:

F Hg \__/

R

26. The method of claim 24, wherein the metabolite is an N-

desmethyl compound having the formula:

OO
FooNd Ny NN

N
H

27. The method of claim 23, further comprising withdrawing

two or more samples from the subject at different times after the compound has been

administered to the subject.

28.  Use of a compound of formula
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or a tautomer thereof, in the preparation of a medicament, in unit dosage form, for
treating cancer, wherein each unit dose of the medicament comprises the compound

in an amount of from 25mg to 1000mg.

29.  Use of a lactate salt of a compound of formula

,H&@w

NH: W

No°

or a tautomer thereof, in the preparation of a medicament, in unit dosage form, for

treating cancer.
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