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Background of the Invention

[0003] Capillaries reach into almost all tissues of the human body and
supply tissues with oxygen and nutrients 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 @ 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
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of oxygen and nutrients, pronote granulation tissue,

and aid in waste renoval. After term nation of the

heal i ng process, the capillaries normally regress.
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[0006] Two subfamilies of RTKs are specific to the vascular
endothelium. These include the vascular endothelial growth factor (VEGF)
subfamily and the Tie receptor subfamily. Class Il RTKs include VEGFR-1,
VEGFR-2, and VEGFR-3. Shibuya, M. et al., Oncogene 5, 519-525 (1990);
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[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 role of PDGF signaling can vary from
autocrine stimulation of cancer cell growth to more subtle paracrine
interactions involving adjacent stroma and angiogenesis. Therefore, inhibiting
the PDGFR kinase activity with small molecules may interfere with tumor

growth and angiogenesis.

[0010] 4-Amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-benzimidazol-
2-yllquinolin-2(1H)-one is a small molecule inhibitor of VEGF-RTK, PDGF-
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innibit 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
provides pharmaceutical compositions and medicaments comprising the
inhibitor and their methods of use.

[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:
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a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer to provide a Cp,ax of about 20
to 4000 ng/mL of the compound in the subject’s plasma or a Cpay Of about 40
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2'[88?3119/ m lﬂfa iluptﬁef; gg%)é)clf,nt%ei pnresent invention provides methods for
treating cancer comprising administering to a subject having cancer a
sufficient amount of a compound having formula I, a pharmaceutically
acceptable salt 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 to 2,000 ng/mL of the compound in the
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[0015] In other embodiments of the methods of treating cancer
described herein, the compound is administered as a pharmaceutical
composition selected from granules, powders, suspensions, tablets, pills,
capsules, gelcaps, caplets, emulsions, syrups, elixirs, 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,
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% ration of the conpound. In sone embodinents,
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WI rtlehrgtjnt fu?t%g]r Qé%tp?."é‘é Ia%rrhlﬁrster%g the compound of formula | as part of a
treatment cycle. Thus, the treatment cycle may comprise administering the
amount of the compound of formula 1 daily for 7, 14, 21, or 28 days, followed
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 treatment. In addition, the compound may be administered once,
twice, three times, or four times daily 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.
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taut omer to provide apout 00 to 60, 000
ng*h/ mL of the conp fh thﬁ subj ect's plasnma or
about 750 to 120,0 of the conpound in the
subject's blood. In otheH such enbodi nents, the
anmount of the conpound adnministered is sufficient to

D e bRl ARy o 5

6 Op IRfYEhag:Lkicatly axfceipltmole fsan@tﬂmb tautérher tospiioviziet ars AUC of about
ol %tq ég O%her bfnﬁl; nbgq(}inpq)w lfbt&n‘ﬁg%‘@&%% Iﬁsglg,gna or about 750
SU@ £25,060 R8s ﬁl‘“thé%%e%t i tﬁ@gu@‘%&:@@gid&; NhBth&f such

t he conpound in the subj
prwbndlmmenﬂwecamcbmmtdféhe pompiotiad aMthEedm sufficient to

treati 9 ef _Cco | Si ni s to a subj

naeNisecam AR & aBHTca00 'R afioRl heEhfi 2FineolmBoihE H tne
phayisjesteblasmial of ALeRt50U © a:aboo hbem/ﬁnf of tﬁetcswrﬁ@mfd in the
thereof, or a phar nmaceut i cal I(}/ acceptabl e salt of

t asklieelrs biaads én ather such epkadigentse i ORE ﬁoﬁhwt&@tb@
I N8 0bb fhhiE 8F oGl InSthe U RS bidda 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 treating
cancer comprising administering to a subject having cancer a compound
having formula |, a pharmaceutically acceptable salt thereof, a tautomer
thereof, or 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 cycle 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 treatment cycle after the first. In 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.



and the amount of conpound adm nistered is increased

W th each subsequent treatnent cycle until either
wa@d/om3sof conmpound is administered to the sPWj/E681003/035806

per day or dose-limting toxicity is observed in the

subject. Typically in such nethods, the anmount of

conpound adm nistered i s doubled with each subsequent

t r eat ment cycle after the first. In some enbodi nents,

t eat cle co ses adm ni st.erin he s :
aB9Rel of ¢ HB arGcRRPechdns Jwegon RidyRs Bibthdde S (Batng
d%d@rtémﬁ;ﬁn BivfihisRirin fto(éf sd SctiRiviry eghce?, ¥Bufficient
2004/ 043389 PCT/ US2003/ 03580 022] In anot her
as@aeunt @fraecemv@wdbﬁvmldbﬁd@@ntﬂiﬁtlhods of treating
cancer, conprising admnistering to a subject having
cancer, a sufficient anount of coppound havi ng the
formulal \ / N F HZ:NNHNN@fr | N
pharmaceutically acceptahl e hersof, a tautomer
thereof, or a phar acceptable salt of the
tautoner, and expos n ject to one or both
compounds of fornmula Il gnd Tormula Il selected from

FNH2 N\ N-/NH NH NOHII or _ o F NH2 N N-NX
N
|

a 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 Il and formula 1l selected from:

NS0
H
Il or
/ \ 1
N N
F NHgl\f/@" |
X N
H
N" o
H

I,

whereby one or both of the compounds of formula Il and formula Ilf are
produced by metabolism of the compound of formula | by the subject, to
provide a combined Cnax for one or more of the compounds of formula |,
formula Il, and formula Il ranging from about 20 to about 4000 ng/mL in the
subject’s plasma or a combined Cnax for one or more of the compounds of
formula I, formula Il, and formula 11l ranging from about 40 to about 8000
ng/mL in the subject’s blood.



H NOHIIlI, whereby one or both of the conpounds of

formula Il and fornmula Il are produced by netabolism
wotooshesssonpound of forrmula | by the subject, POI/US2003/035806

provi de a conbi ned Crax for one or nore of the

conmpounds of fornmula I, forrmula Il, and formula I11I

rangi ng from about 20 to about 4000 ng/nL in the

subject's plasnma or a conbined Cmax for one or nnre of

t ounds .of. f or mul

| 1IBORRE S ng Tt anb Bl Sdett tibbREeBbmvenl ASides Rethods

s U aehtig BARESH compMei R@@Qﬁ%ﬁ?&%lﬂ@d’t Ha2MPédhteP@Pa sufficient

[0023] In yet another aspect resent |nvent|on

prVPERLOfAftendEIorg @@mppuads hnggracf@rm@lﬂmlegﬁedg‘rom

exposi ng a subj ect having cancer to a sufficient

anount of one or nore conpound awyrg-\a formul a
selected from F NH2FN \NM2 —H O F NH2 N

\/NXNHNOHFH2 NOH
N O
H )
/TN
N N
F NHZ[\IIIQ‘
X N
H
N° O
H ;
N NH
F NH, w )
L
H
N~ ~O
H )

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 Cy,ax of about 20 to 4000 ng/mL of the one or
more compounds in the subject’s plasma or a combined Cy,ax 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 Cpa for
one of the compounds of about 35 to 2600 ng/mL in the subject’s plasma or a
Cmax for one of the compounds of about 35 to 6000 ng/mL in the subject’s
blood. In other embodiments, the amount of the one or more compounds
provides a Cpax for one of the compounds of about 35 to 1200 ng/mL in the
subject's plasma or a C,a« 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

10



an active netabolite thereof, a pharmaceutically

acceptable salt thereof, a tautoner thereof, or a
w@banmedseut i cal |y acceptable salt of the taut oP€F/US2003/035806

sufficient to provide a conbined Cnax of about 20 to

4000 ng/nL of the one or nore conmpounds in the

subject's plasma or a conbi ned Cnax of about 40 to

8000 ng/ m. of the one or nore conpound in the

t bl nmbodi t t t f
t a@%@C%WI w@cseﬁﬁ@i?ng%'tﬁw o dgﬁgg“%&ﬂiﬁ?a e of
arPBRaUH OJccéPfélb'ie 33t BPth%QQQtdhﬁlér‘ﬂn é BubjRt, the method

ject's p for one of the conpounds
ofcoa’mﬂﬂlngsmetasuéogmmgmaunt of atleasiupemetabolite ebthe ¢ampound

t.h nbodi t

comBBa ot saEs of Ll Ree o Ge ke isE b biegt i
alite 36cH BmbdAtnasisTht lelst tiee niatdh@lité isam Nasxide @ongpound
Cmax for one of the conpounds of about 50 to 2400

ndraving fereméa Hubj ect' s bl ood. [0024] In other aspects
of the invention, there are provi ded nethods for

deternmining a netabolic profil- or onpound of
formila I, a 10 WO 20 8 @m 052003/ 035806
pharnaceutlcally acc pt Fe: t hevedf, a tautonmer
thereof, or a pharfitse calN y acceptable salt of the
tautoner, in a subj t he et hod conpri si ng
measuri ng the amount™”of Nat @ east one netabolite of the
conpound in one or nore sanples of urine, blood, or
tissue taken fromthe subject.|lln sonme such

enbodi nents, at |east one netabolite is an N-oxide

COBREAT™, ont e S Rebbir e e et
ﬂ@ﬁéﬂﬁg’%érﬁp@uﬂw%ﬂ%m& jgonpound havi ng fornul a

N  NH

F N N )
Xy N
@ff“

N™ O
H

[0026] In some such embodiments, the at least one metabolite further
includes a second metabolite that is an N-oxide compound of formula Il. 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



FNH2 NV / NN--NH HNO HIIl [0026] In sone such
enbodi nents, the at | east one netabolite further

WO pak0dB89 a second netabolite that is an N oxi BET/US2003/035806
conmpound of formula Il. The anount of netabolites nay
be neasured using techniques, including ultraviolet
(UV) spectroscopy and/or |iquid chromatography-mass
spectroscopy (LCG-M5). [0027] In other aspects of the

e X m)ﬂﬂ{y ﬂjﬁﬁé?c&ﬁgr@é @ﬁﬂng"ﬂﬁ% ?\ﬁuﬁugﬁ Pf gg,gaggj,ﬁ{gr@ the

ound havi n
ph@mpaundmn thad $aymplec ddetabblitesdbht mbh beanéaswetidndloderbut are

L 6t GRisd fe, e BUBHER ComnsunpalidaraB Eradon be ety
t B&nﬁﬂ@H@%anngLfgﬁnG@qﬂow domfe é\nﬁ@ﬂﬂﬁ&t@fthgrmé‘lﬁod further

| ood, or tis taken fromthe subject a
oomplises withdiayéng aderioninarersaanples frioen thebswject afldifferent

Vﬁ?ﬁégoai{s%i%ﬁé’mpﬁw RE AT LSS oxP R RlaRYl s} i fubiect

conpound in the sanple. Metabolites that may be

nmsqed I NOlthsrenbjdets, f@emreﬁahdlédvbhfmbe‘smf thé réser irl@ntion
ound of fornula || d/ or the N-des

met hyl

?20PPAEM Jomuthe fgilpwmrﬂ%taw@ gﬁ%unﬂ\éent'%%hq% be
san%‘?f@?#{ hBlewcf, AR the Reraed Wedtiohn G R sBBERC examples,
cwhite indicating cartaih ambddaneb‘eevf the invendivey ak given by way of
subj ect . 0028] Ot her opjects eat ur es. and .,, . .
> ok Eeton.onlyy ke Tongus fehrdrand BRodEtoRE Buthin the spirit and
apeRIEst theriaveititd witldekvhitdasitdrant Rthease ekilled i the At from
shoul d be wunderstood, however, that the detail ed

dthie detaileddlesatpliane specific exanpl es, while
i ndi cating certain enbodi nents of the invention, are

given by way of Bhlafé&&é‘ﬁ&nﬂﬂn%ﬁtpﬁ ﬂa% ¥a” ous

changes and nodi fications e spir t and scope

L"d'ﬁ’?i lee E%’%PS%| S defg‘r%aae es@ﬁlblt{og Br}hm %ecméd&dd

formula |.

[0030] FIG. 2 shows the Cnax and AUC values versus percent inhibition
of KM12[4a tumor growth in KM12L4a tumor-bearing mice.

Detailed Description

[0031] The instant invention relates to methods for the treatment of
cancer using the compound of formula |, methods for measuring the amount
of the compound of formula | 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
graph of the concentration of a compound in blood plasma over time.

12



Brief Description of the Drawings [0029] FIG 1 shows
KML2L4a tunor inhibition by the conpound of fornula
WO 200400838 FIG 2 shows the Cmax and AUC val ueBCT/ERRNF 035806
percent inhibition of KML2L4a tunmor growth in KML2L4a
tunor-bearing mce. Detailed Description [0031] The
inst ant invention relates to nethods for the treatnent
cancer using the conmpound of forrmula I, nethods

aﬁl@P§? P R BB R o FSETPRURS Sl odnuatin

f refra ormipblLiRg in thRNBlapimal TEERY) lor BRdodCENP 8ghjeLPidswiieH the
medi canments conprising the conpound of formula I and

meRHBRRURKY has beeh adaynistareds Hmaa hpigady losakfsgvitkinmsvaral hours
' : th hout t hi
ggéem cgstiqaglﬁh d[?%odgcg’fﬁ%%eﬁ)rpﬁ?gyggghereir(r)]tjg"thJC' rle?ers

to area under the curve in a graph of the
coﬁO@éﬁ] rati obosé lisitognioaicitd is definexbith qdcastancaneith then®ommon

L e B A T oo T, T e
C aREEAY ft@*lblﬂﬁooélf rs @p@ﬁ rHQiPMH %tr‘aﬂoh '&)‘P aF&o@ﬁﬁEﬁx nd ﬂ03§ ﬂﬁbje@lr if any
bl ood of a subject to which onpound

d@ﬁtheéellswag egRale Qrﬁpﬂbﬁﬁl’\@d w&bmrasdwg ﬂﬁeatr@e\t@vde Grade 4

SRR e peBhof oPOPERHELS B0f BBk ees o

Wi bBrd b@qmé daXQbWébﬂl@%u%pérﬁél(ae Ofeviee3® 8° C with an
Events Version 3 CAE Thus, dose |imting

t oANEi £ 1088 @@H%/mmdnGa@ﬁﬁ ﬁ.tl@.nqn@hqqykpnﬁn@(l@n%aérﬂi)ot eellg/mm®

f
- AFE G eaciec I S PRSRHI0N? R ATRGNE o o o
(ipant dediwel m@@@b{bérmmdncemﬂams(m@e % or gbéater nausea,
cells consecut|ve da s or febrile

ne@?fr@%ﬂwﬂ@mgeané@é a dggpite theli$,ohadequyate/maximal
100@qksl in?%ﬁgﬁ’almn %I%Qi% 340F gl’e%m @ﬁ%&&o@baﬂoxnc‘fy- (except

25,000 ce or bl eedl'ng epi sode requ
pl faﬂgU@)t; retreatstant idelay; of@we@eth&nfbwegkmduerto detay/ad recovery

o b aled GRARER MBRR TR P A gfeter cardiac

det@mctt? of bmmuéles@mﬁ@&ﬁsw@@{ B®pecliBe 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 salts of inorganic bases, the invention includes, for example,
alkali metals such as sodium or potassium, alkali earth metals such as
calcium and magnesium, aluminum, and ammonia. As salts of organic bases,
the invention includes, for example, trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, and triethanolamine. As salts of
inorganic 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, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid,
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medi cal intervention; Grade 3 or greater
non- hemat ol ogi cal toxicity (except fatigue),;

w0 edpai3sent del ay of nore than 2 weeks due toPdPUS3063/035806
recovery fromtoxicity related to treatnent with
conmpound 1; Grade 2 or greater cardiac toxicity of
clinical significance (e.g., a decline in the resting
ejection fraction to 40%-:5 50% or shortening
fraction to 15%-.5 24W car tro
n ﬁ[e)'c af’So%&“?—ﬂQr P ?""EQFP’@Q&% tfH% h@“?ﬁt"f@'c 3cid,
| Nsensémesulemit abid, Rindp-tolsHeBANbRIcRARE. AS'SARS0f bbﬁé%mlno
i nor gani ¢ aci d, organlc acid, or basic or acidi
andGids, dbe dnstagt laaemt@rbmcwd@s@,f@ﬁ|ee$ab‘@i%sargmrr@ |Iyam1an@n

PSR, ARG AR, P A BIe ot 380 i qutamic

meggiési um al um num and ammoni a. As salts of organi c
bases, the invention includes, for exanple,

trj I t th .. picoling, ,
e WG ekl Stp kS U csiriaga R fherorBEs Bram ek agsording
S 3olthe HverltRArHay eRhBRite phéh@rn'eﬂéh%‘ﬁadtBM%ﬂ%trPnAs the

includes, for exanple, hydrochloric acid, hydroboric
acehemieat strectarssdvithin thiaspecification aani Oplydspraaant one |otﬂ the

" 8 R 3 vy B 3 8 e venion

acaidoinpadsds driyi thuttmedcRirmcofake diraw BBrUttiréc For example the
oxalic acid tartarlc acid, 13 WO 2004/ 043389

PCEgTOER B PhiosmyE | ismher %PW With epe taylemer, Eatemer da:
acid, malic acid, nethanesulfonic acid,

benzenesul f oni c acid, and p-ta uenESquonlc acid. As
salts of basic amno acids, t stqﬁ/ﬂtmventlon

i ncludes, for exanple, arglnine j d

ornithine. Acidic ammo amtdﬂ @\ or exanpl e,
aspartic acid and, gl ytamjc [ QB?] It should be
under stood that t : ¢Eounds according to
the i nvention nmay /}It the phenonmenon of
tautomerism As t emicalo structures within this
speci fication can onlly rébresent one of the possible
tautomeric forms at a time, jit should be understood
that the invention enconpasses any tautoneric form of
the drawn structure. For exanpi e, the oound  of
formula | is shown below with o aukoneﬂ{ Taut omer
la: H \,/j

F NH, ﬂ
H H
R
A
H N OH
H
Tautomer Ia
[0038] Other tautomers of the compound of formula |, Tautomer lb and

Tautomer lc, are shown below:
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HN FN2I\/\~ HNHH HNOH HH H-~..
ON- NFNH2 NV / HNHH HNOHH Tautoner | a

WO 0@38)336x her tautomers of the conpound of forpail/as1003/035806
Tautoner | b and Tautoner lc, are shown below. 14 WO
2004/ 043389 PCT/ US2003/035806 H H ON-- NF NHZ HN H

NH HNOH H Tautoner Ib H H ~ O\-

S

F NHy HN
H NN H
H N~ o
H
H

Tautomer Ib

H A //\N/
N

F NH, HN
H =~ H
7
H N~ ToH
H
Tautomer 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 | are within the scope of the present

invention.

[0040] The term “subject” as used herein refers to any animal that can
experiencé the beneficial effects of the methods of the invention. Thus, a
compound of formula I, pharmaceutically acceptable salts thereof, tautomers
thereof, or a pharmaceutically acceptable salt of a tautomer can be
administered to any animal that can experience the beneficial effects of the
compound in accordance with the methods of treating cancer provided by the
invention. Preferably, the animal is a mammal, and in particular 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.

[0041] “Treating” within the context of the instant invention means 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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N FNH2 HNH~NH HNOHH Tautonmer Ic [0039] As
readi |y understood by one skilled in the art, a w de

wo a004083380f  functional groups and ot her strucPCr/@S2008§35806
exhibit tautonmerism and all tautonmers of conpounds
having formula I are within the scope of the present
i nvention. [0040] The term "subject"” as used herein
refers to any animal that can experience the

riHtEPhEa% it Alregee b RAract . BiaereLvLER by Sontex of
afé‘eﬁi@bﬁbétfbcéééﬂlﬁtréélﬁ‘eﬁﬁfm?ﬁ Ff‘a%hf&!é‘a%rfallé\fi‘ﬁkﬁ%f' sﬁﬁpt@n})seor

phar maceutical | y acceptable salt a tautoner can €
admaliing the pogressigry obiherdiseaseaasdneasipd byentssiuctien in the

b C | ff £ .th c nd.i n,.accordance.w t
¢ R oA s St s ST R hal EE AN 30 05 EBAG8ISH intne
| reiznbf atumBr,gfeetiallbriconigietearhii@dion of thd@aRBRYr, ofiRgrdaRed
parti_cuL{ar a human, although the invention is not
i meKYeraie opeliniealibemefied. Exanpl es of other suitable
animals include, but are not limted to, rats, mce,

, dogsg, Y
PROOPE. . T oD T pRetafl prsert e on e e HaRog o i
i risqaiing ¢angeninciuding administeriagitea subiject havirgycariaema sufficient
as i at ' a disprder or disease, or halt of
fuajﬁﬁ"ér?t %%oﬁ%gg%‘ﬂ"ﬁ\%wﬁ%gni ng of those synptons, or
prevention or 15 WD 2004/ 043389 PCT/ 232\003/ 035806I
prophyl axi s of the di sease or @drsQrdér.\ For exanpl e,
wi thin the context off i -t ,threatmnt
may i nclude an all ey ot \Synpt ons or hal ting the
progression of the ag nmeasured by a reduction
inthe growth rate™>gyttagor, a halt in the growth
of the tunor, a reductidh in the size of a tunor,
partial or conplete reni ssion of the cancer, or
i ncreased survival rate or cljinical benefit.

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer to provide a Cpax of about 20
to 4000 ng/mL of the compound i}l the subject’s plasma or a Cy,ax of about 40
to 8000 ng/mL of the compound in the subject’s blood. In some
embodiments, the amount of the compound of formula | administered is
sufficient to provide a Crax of about 35 to 2000 ng/mL of the compound in the
subject’s plasma or a Cyax of about 70 to 4000 ng/mL of the compound in the
subject’s blood, a Cinax of about 50 to 500 ng/mL. of the compound in the
subject’s plasma or a Cyax of about 100 to 1000 ng/mL of the compound in the
subject’s blood, a Cinax of about 50 to 250 ng/mL of the compound in the
subject’s plasma or a Cyax of about 100 to 500 ng/mL of the compound in the
subject’s blood, a Cimax of about 75 to 150 ng/mL. of the compound in the
subject’s plasma or a Cyax of about 150 to 300 ng/mL of the compound in the
subject’s blood, a Cimax of 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 Crmax of 100 to 1000 ng/mL of the compound in the
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[0042] In one aspect, the present invention provides
nmet hods for treating cancer including adm nistering

WO 000a/0$3389 ect havi ng cancer a sufficient anouPCT/082083/035806
compound of forrmula I: FNH2 NN H cNOHI a
pharmaceutically acceptable salt thereof, a tautoner
thereof, or a pharmaceutically acceptable salt of the
tautomer to provide a Crax of about 20 to 4000 ng/ni

f t h
gb%lﬂl%]éitgsoﬂtﬁgl%gabdbd"%mfxeo Egogt% pbds @/ﬁ‘“_ ¢ t@@ém‘ﬁound in the

su@}@@@t’%blbpdotﬂ’reﬂeml@wm amobmdofr&netmmpdumchadestefed is

Eg&p“%gﬁﬁ@'\%oﬁ & BroadAnstaZoth Y5808 mly o Rgeoptisind inthe

& plasﬁan)r esgmxerﬁtab%uph 8618 300 r@/rﬁm@f tRé caH%hnd in the
70 tQ 4000 ng/nl of the conpound in subj e

bl Rjects kipad: dhugpibis todee U@d@@tpngthﬁttf@f Cmaor@wdpduhydhe
| 1
iep e oLl 303 RSt B proror

Crfalls efithabthet gitén tang&s0 ng/ nL of the conpound in the
subject's plasna or a Cnax of about 100 to 500 ng/rrL

I T en PR bl B T Sumocs o
S Wb 4tiHg éar@e@%ﬂﬁ]p@lélr@ é&l‘ﬁi’hléiérm"d)w& s@né}%cﬁ ﬁa%Tg d&ﬂ‘fséﬁ-a

of the conpound in the subject™s
abyfticienameuniooia agngpuad hamgo‘orrp@laridamarmeceutucauy

o “rptatie Baf WeRf, AlatteHia hefoed s § Bakiacaligally afentavle

10éxlt of the@dutogierito plovide abomowndz j000trigmLef\ compound in
Q%Bélsglf)? 9 PCT/U 2003/ 035806 subject's plasna or a

S HasIRR 24 hopse BtagAdMINIsiratin @roaﬁswrz@ torf, 00 ng/mL
88 g 5 SUSEEAL o PR PRI come
7%=mbodis®Enig/the amioul‘ﬂ@f mmpmmpduncm atllmnlsmnbd as.csufﬁment to

C R RacHacht 2R 1Xng B3 BEPrinpiit m e RubiegTgplasma 24

UWQﬁIr@;*aﬁ@ﬁaHhﬁHlsﬁréﬁbr@%bﬁtQﬁd tdetloby nbhﬁL of the compound in the
subject’s blood 24 hours after administration, 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 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 after administration.

[0044] Typically, in the methods of treating cancer described herein,
the compound of formula | or a tautomer thereof is administered as a
pharmaceutically acceptable salt. Salts such as lactate, malate, mesylate,
acetate, tartrate, phosphate, sulfate, nitrate, HCI, citrate, or maleate in various
molar ratios and in their enantiomeric or racemic forms are suitable.
Preferably, the lactate salt of the compound of formula | is administered to a
subject such as a human subject. The lactate salt is conveniently

administered to the patient in a pill, capsule, tablet, gelcap, caplet,
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sufficient anount of the conmpound of formula I,
tautoners, and salts thereof falls within the given

WO 2090%3384 0043] In a further aspect, the presePtT/US2003/035806
i nvention provides nethods for treating cancer
conprising admnistering to a subject having cancer a
sufficient anmount of a conpound having fornmula I, a
pharmaceutically acceptable salt thereof, a tautoner

thereof, or r L calyl > ' al he
S elon or BaBEPTBaRYbh Sk sB6RaBR Pravoph oier
cempoudients, thehsonpdyreLor salphagrise adiminstesedaby mjection as
adm nj stration or about 20 to 4,000 ng/nL of the
ceapsined balowhe subject's bl ood 24 hours after

adm nistration. In sone enbodi nents, the anount of

RTINS r s sl s

soajant the qinagornddf fonaules! iafadarinisthiediasta abawracsautical

about 40 to 2, 000 ng/ f th doj -
2B5Fbetoh By o0 AR The? Ll SRS Ly ioggisgps mey
491sbAnddde rég‘lemeriﬁ? ddent sGENTRS tetthromd Mandakhedaver or the like
pl asma 24 hours after adm nistration or, about, 80 to

ﬁaoo/@r Aglienbfsuch@souaigbukienca, NePreapiapetnods ddieasing
DAL T e A bR 0 0 e
afd frmasinagistusaixioreobefabatmitstedng dite cghmpiouot! to itiee

SaHPIRES: FaR RN DD GHBTerFBYIEER e o of i GbfbuRd drof formula
: g\ﬁ'ﬁ%ﬂleg»%pﬁg%%édﬁﬁﬁﬁﬂt'P&%Jéelhfi?éatingtd%_céﬁnpound of

r a tautoner thereof is adm nistered as a

pharmaceutically acceptable salt. Salts such as .

| ﬁQQttﬁ]e, naﬂras@merﬁmlyqncatr@nts gf;ﬂspazrg,semtdﬂpﬂmdé,of treating
phasphat.e ' it - .
RRERE UMD s i $orm G R bERt Suiec

I PERJBCirdHr0TR5 46 803hgAgoely welykf efthblsybjedheIn athieat e
salt of the conpound

_ f la | i dm ni d
NG A KN TR R A NS,
C?QN%E £ %qouﬁ‘@@‘tﬁ'ﬁﬂ@rrﬁg/shpjéc?sepéé' §Fdm iaboat ROD ke 1000
capsule, tablet, gelcap, Caplet, 17 2004/ 043389
P@ETY/6I92)868p 3580 6r frons pboist 201) toos0higéahjeciqaidayn and

is adnministered orally. In other enbodinents, the
giﬁ@?ﬁggdog | %{,éreggp{t QSth%%@d?'tlseta'ﬁhﬁ%aRXe} NSt e Hyainst a

wide variety of cancers including those in which the cancer to be treated is a
solid tumor or leukemia. In particular, the present methods may used to treat
cancers such as prostate, colorectal, breast, multiple myeloma, pancreatic,
small cell carcinoma, acute myelogenous leukemia, chronic myelogenous
leukemia, myelo-proliferative disease, nonsmall cell lung, small cell lung,
chronic lymphoid leukemia, sarcoma, melanoma, lymphoma, thyroid,
neuroendocrine, renal cell, gastric, gastrointestinal stromal, glioma, brain or
bladder. 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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[ 0045] Thus, in sone enbodi nents of the present
nmet hods of treating cancer, the conpound of fornula I

WO 300a0mi3ge st ered as a pharnaceutical conposi t PONUSI003/035806
medi canment that includes fructose. Such conpositions

| may al so include a flavoring agent such as tetrarone
mandari ne flavor or the Iike and/or a diluent, such
as water. Hence, the present nethods of treating

' und
o oY HH R focior b kN EsBE bowaR IR e
baehgiogermebis andtieisukgnibe conpound to the subject. The
invention further provides the use of the conpound I

f I di canent fo n
Y i"é’égmé ?aﬁﬁ‘c@me 5353@6{“? tsq HRPEREBLMEER %f?trﬁq{@g cancer
W@ﬁ%ﬂtndﬁﬁi&%ﬁrﬁ&ehﬁ@%é BSmpSﬁHG of forhﬂf?a ?HQE)% it &tfa 8%ment

compound of formula adm nistered to the su

r@)f%%s/\ftf&ﬂ’fmnt syele nmud@e &g adouyistretierhphase dheng which the

cUESoe R B0 SROGLTRLS Sea e AR U Ehel, curng
alvhigh tEié compbh®a isnos dbineistepsd. Hayexdmpl®, ﬂt@uéath%}\ttc?cle
1000 ng/suF%iect per day, or from about 200 to

nGAY FeTTEESE mka'a%te"rpg)maimwet ‘E)frtB§<9ﬁ>mﬁﬁHﬂ§’o@f§06ﬁU'a | daily for
tyem '2”12 Pgélﬂﬁysafo‘ﬂo%ﬁﬁ@y BP@%&(E%\% w%ut %Qﬁn%{i’éﬂcﬁt 4f the

of’ canc udi n I'n wh e cancer
teaapednd. slrasomelenmbadjmntsorthé ekienemt.cycle gampiisad ar ,

th sent  net hods used to fre cers suc

o GoPIRING U paauar ST HedBieouns daf er fyaanplowed By 7
PEA RRkd&, adrﬁﬁﬁ;‘tﬂah@ﬁ'df tH‘@&GMB@Uﬁd A%aﬁrﬁ@ﬁ? 'c9&§riﬁé'3$ be
| eukem a, chronic nyel ogenous I eukem

ngoeatgst one pemere igasi toduowide rroeaurae lof Ueatmeutn dn asidditidn, the

By SR ERIGhS. S i 1556 M spes
caliring g@sadmm;stmhrma@beﬁ&h@ geaghémtrd/icle. dinl 6tHBr eMbadinents,
Wil e not wi shing to be bound by theory,

e @e@*@gﬁé\&%ertmpm%adwm%tsﬂng e ABWSINGPT theceampgund
CoMee rtw%%b H?%é ?Frk%sv %,' lititheds agill \}éﬂg o?hé’red%%/%frmgt H%ourse

compoun or mu acts as a enes
i ofitrértent. Mososirse petredinoantirglers trea dmeppenutj dﬁrm@ whighathe

el W eI 5675 RS S g5 T

C&FUrad bf freaPRERIMAY ER&INAFoK bAE BF PndrB\MRlaR@nt By dIEEBF refer to
angi ogenesi s and in | eukem as.
the time period during which the subject receives daily or intermittent doses of

the compound of formula I.

[0049] There are further provided methods for treating cancer
comprising administering to a subject having cancer a sufficient amount of a
compound of formula |, a pharmaceutically acceptable salt thereof, a tautomer
thereof, or a pharmaceutically acceptable salt of the tautomer to 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 such embodiments, the amount of the compound administered is
sufficient 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
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[0048] In sone enbodi nents, the present nethods of

treating cancer further include adm nistering the
w@orpoudss of forrmula | as part of a treatnment PCH/UBM03/#85806

treatnment cycle includes an adm ni stration phase

during which the conpound is given to the subject on

a reqgul ar basis and a holiday, during which the

compound i s not adm ni stered. For exanple, the

ofCOT Do S SUBECY o BRIRE T S4Bt YRS RbGRRS SBEATC is
2§ bay 2,00000! 8800 hﬁ*ﬁ/nﬂfcﬂtﬂe%ﬁpdﬂnﬂhﬁuhe subject's plasma or
admi nistration of the conpound. In sone enbodi nents,

t leout 8 00eiet3%G000 egthmbr oidhe cogmaumdsin dhe gybiesks blood.
anmount of the conpound daily for 7 days, followed by 7

d j t hout U i fi 00 : :

t Ag58L ¢ oy AR k8Lt ing ind HicROBRAE I probided the use of a
proovmpteiral efdorrmeladf atpheaneeeaticallp aedeptabtnsalt thereof, a tautomer

oABR. ar A G ot A RRe Ao (6¢ U PR hAgE
C;gptrtﬁggga&ipﬁ%f@mbd&&meﬁrt, ihmnfittdb%"atgeffeﬁﬁ,i o friedting cBAcer, wherein

urther conprise adm ni stering the anmunt of
t emahamibdese obtheanedigament ishsuticientiogrovideras leastioneof
daily or every other day during a course of
treat caur r ' T
per  oa Al iy ShPBRUER I E0TRRImE B fieCodfinfuld [Ra subjects
for carmglasmhyortah€,Rrafsbout 48td18060 nfhms,of dhe compsandfin the
treatnment may extend faqr. one or nore treatnment cycles
or ref eyubjept’siieod ndﬁﬁsiatﬁj(ﬂ'”'alﬁt?rﬁsﬁﬂm%ﬁugﬁg{’subj ect
receives daily or intermttent doses of the conpound

of fo 'YB:) abbut ﬁ@%@]ooﬁhfg*/maéfetgé ohiBRIundrin\g slitflect's plasma 24

r

met hods' for treating cancer c npr|3|n8 adm ni st ering

to a suibjwsafieaadministalien onabeytiaddiochDOBMaimL oftheycompound
conmpound

salt t Hgﬁ@%#ﬁfg&%@{o@r@e@ Rlﬁﬁrgp%fgeﬁtgdgﬁﬁlgltﬁétigﬁ & m@g’lﬁtﬁect, or

phar maceutically acceptable salt of the tautoner to
provi de(chan AUC aifababbs00 5960100061 *AAHL g the cdmpbundin a

conmpound in the subject's r..about 75Q to .

120, goos%gew/%mawam@bggggéﬁﬁ%q?H?qﬂrgengs 5@]1533?*%6 tccr:mpoundm
ood. : & s RIRLiR TR Blibi e

conpoun@gasé%iﬁén}?fgt%r edwi%s Slefl cllﬁ'ée‘;ﬁ tacgapr osi %IS E'{\n AUC

of about 1,000 to 30,000 ng*h/nL of the conpound in )
t hiP0Sdbj ect ' & ssinae emhndimpoistofthe oigetad apepropeuishehiopnula | in

Ofthtehperer%gra |on20 %4r/n%%%§ngen5:)%/ t%'é%%%%a%%@ﬁoe(sach unit dose is

sufficient to provide at least one of

(a) @ Cmay Of about 50 to 500 ng/mL of the compound in the subject’s
plasma or a Cpax 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 blood. In other such

enbodi nents, the AUC is about 2,000 to 15,000 ng*h/nL
wo@Rootiog33gonmpound in the subject's plasma or abPOUS2003/035806

3,000 to 30,000 ng*h/nm. of the compound in the

subject's blood. [0050] In another aspect of the

invention, there is provided the use of a conpound of

formula I, a pharnaceutically acceptable salt thereof,

a taut r er.eqf r ol 4l

cal 1 ofanAPE o Gt 1o RoU TRt o AR ARFin the
medi caggBiect’s plaghid odaisagd 560 ta 60,000tgthinningf thenaenpound in
wherein ‘each unit dose of the nedicanent is

suf f i cthensuhjects BoPde at | east one of (a) a Cmax of

about 20 to 4000 ng/nmL of the conpound in a subject's

P or alrfﬂ@?ér%‘n&b%‘ﬂﬂbné@eb@h %aﬁ@o%,g{iﬂsgﬂfbietnﬁﬁ provide at

conmpound i n subj ect”s bl ood en i
atbashoseafed to the subject, (b) about 10 to 2,000
ng/ mL of the conmpound in a subject's plasma 24 hours

St or TR B SLATN oo, Sk Ay 8 s

adm ni pidspha Ot Beabow 10 to 300 ngL anthdlmpourtzbint the
500 to 60,000 ng*h/nmL of the conpound in a subject's
pl asmasubieghsloots0 t o 120, 000 ng*h/ L of the conpound
in the subject's blood when it is adm nistered to the

subj eC&%) %t?&ft]do ﬂofstﬁpﬁ%ﬁ_"?ﬂ%%’ﬂﬁ&omd hhtRe ]gs%gjeét’s plasma 24

conpou ornmul a | e preparation o
nedi caments &fier adreiistrajionaarabout 88da 1.00Q nglgrle of the compound

sufficient to.provide  at, | east f . . x of

about e s dBEfRp B 3 NS aRh Baflibfaudh Ty, oce s

pl asma or a Chmax of about 100 to 1000 ng/nL of the
conpoung) am AU of abbitex; 006 tdH 590 HdHh/mbabthe?€ompound in the

1,000 ng/nL of the conpound in the subject’ | asma ,
24 hoursibigat siplagma &7 3bpet 3.8R0 &9 S0KAI hat/mb g,t'@%éompw"d n
ng/ m. : d in the subject's blood 24 hours
af ter g@?nggﬁjs?t‘:?g?uwoand; or 20 WD 2004/ 043389
PCT/ US2003/ 035806 (c) an AUC of about 1,000 to 30,000
ndob53). of tlhetit othErendbodiments, eaghjusnitdasep suffigiant to provide
af)?nglt JE 500 fto 60, 000 ng*h/nL of the conmpound in the
s 'R AR 00d.
(a) @ Cmax 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, 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 after administration.

[0054] In another embodiment, each unit dose is sufficient to provide a
Cnmax Of about 100 to 2000 ng/mL of the compound in the subject’s plasma or a
Cpnax 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 subject’s plasma or a Cmax
of about 200 to 2000 ng/mL of the compound in the subject’s blood.
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[0052] In other enbodi nents, each unit dose is

sufficient to provide at |east one of (a) a Crax of
W@boun438 t 0 250 ng/ nL of the compound in the BUDUSN3/B35806

pl asma or a Chmax of about 100 to 500 ng/niL of the

conmpound in the subject's blood, (b) about 40 to 500

ng/ mL of the conpound in the subject's plasnma 24

hours after adm nistration or about 80 to 1,000 ng/nL

AR S Rty S SRS g
ng%é?émttmi Iab@e%@ﬁ'@ﬁ%@cbrﬂ})bbﬁd lssuélédffd PR ﬁ?@ﬁ{@m@ﬂlcament

about 3,000 to 30,000 ng*h/nL of the conpound In
s ubicicmedidamsrts a[r@eat'@ble forseral administratiarn otihergnit siosage form

o010 Mo iRt Mt b R ot By 7By Epmaiecapiartoar.
| reapihet, sudperions orRlg@edBs 86luBioRITIX adﬂltlahotﬁe riaéﬂlcbme'h@%
ng/ nL of the conﬁound in the subject's bl ood, .or

atfduf@bkaofor gdoypis a?'mbwnl?ﬂ@'b%ﬁrﬁzﬁh‘ﬁﬂ bjug, tﬁéowwé@n gr long-
pltgﬁﬂ‘ﬁ;fﬁé phours after adm nistration or about 80 to
ng of the compound in the subject’'s blood 24
hours after adm nistration. [0054] In another
enP086hent , B bomppunds stfarmutaul, forenwadl, aoddomwilddil anay be

Cnmax_ of abo 00 .to,200 nL .of the_.conpound, in
seadipalng Withdsshfeyehehal itenf sy B3t BreBes fhi:
ofinvévitior0 MRRstatbre Nint dtiné BhRiRimentel frdinventich p@Wdésoét least
100 to 1000 ng/nL of the compound in the subject’

pl Ai¥heergporundRfformyia btf@ﬁh"ﬂU'de and/o,ZGQUnWQ/IHLn §Q”lbh”@“0n with

BP0 osis et 06e B hiihod of8Athg fandd G AT iR metabolic

trmoﬁlemfdhed:onfpmmdmﬂfarmuld&scr| bed herein, the
| actate salt of the corrpound is used to prepare the

T v 3 B hoBPE RO Ry 3R s Rrbeatin
”Bc%ﬁ:éfréaﬁwp'rlgmgu&ﬁﬁln@iérmg?td@tsubje%‘t h&@ing @afcet & Icompound
capsul e, tablet, gelcap, apl et’, suspensi on,

adaing faraiula |, @npharmmtlpaltynacqetpéabi@@iattzih@r@pf,uastautomer
thereof, or 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 cycle 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 treatment cycle after the first. In 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.

[0058] Likewise, in some embodiments of the use of a compound of
formula | 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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suitable for admnistration by injection as a short
bol us, slow infusion, or long- terminfusion. [0056]
wab@4oespounds of forrmula I, forrmula I, and fPRCTHUBZ03/035806
1l may be acconpanied with instructions that
descri be any of the nethods of the invention.
Therefore, in sone enbodi nents, the invention provides
at Ieast one conpound of formula I, formula I
for n_.conbi naLi, o th stru tions
dpUflaer, A sl ntaing PR 248 At oo o7 hE g giomght may be
t fmrmj@hﬂla kit cBptising 0f14; be &W%rﬁ&uﬁt@w@aw dmut doses,
[0057] The present i nvention further provi des mnet
f dhethftémmmwt%laﬂé@rrue@wm trgatﬁ@eradwplﬂ GArapiisRp admmlstermg the
| i~g ,
phar ﬁg%rréﬁ tccg{lq §%§c &FW Mezglf OF %Q}Q ]lr(r)e“f’%ed by 7

thday$W|taowwmmm|bn&iflﬂye gomppuab) e salt of t he
taut omer, wherein the anount of conpound adm ni st ered

LtoEb] o' R anRech S nion e vides Hipthods obdeafing

S UAHTRAH Y mpridi ﬁ@bﬂﬁﬂ‘ils@x‘lﬁp% %@dﬂje&'ﬁdi‘/ﬁ{ dafier B sBficient

conpound |s adm ni st ered su Ject per day or
doysountofta ﬁ@npounduhtaymgsthetﬁgrmwgdi in the subject.
Typically in such nethods, the anount of conpound

adm ni stered is doubled with e subsequent

treatment cycle afterFthﬁH{iNe@rr oniN—enbodi nent s,
the treatnent cycle co es m ni‘st’eri ng the sane
anount of the conpo yNfor 7 days followed by 7
days wi t hout admi ni FI t he conpound. [0058]

Li kewi se, in sone enbodlﬁenps of the use of a conpound
of formula | in the preparatlon of a nedi canent as
descri bed herein, each unit ?se of the medi canent

i ncludes fromO0.25 to 30 ng/ kg of the conpound,
tautomer, and/or salts based on the body weight of the

Stiebbhamnadﬁtrticbw Bot&ptableast tHerdof 0 Erutoet fifereof, or a
medi canent rrag’ i ncl ude an amount of the corrpound
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the daily amount of fhe Homo for_each of 7, 14,
21, or 28 days, foll N
H
N 0O
H
ilor
W
FONHp N )
L
H
N° "0
H

23



or 14 days w thout adm nistration of the conpound.

[0059] In another aspect, the invention provides
woreihodssof treating cancer, conprising adm nPGT/EK1003/035806

to a subject having cancer, a sufficient anmount of a

conmpound having the formula | F NH2 N\ \-N HNO H

| a pharnaceutically acceptable salt thereof, a

tautomer thereof, or a pharnaceutically acceptable

alt of the taut L. and e [ th bject t one
ore v B ing BPmaBLRSY offhuila fary Thimii e
S%r@@h@@dbf/qﬁétatﬂohﬂﬂn dilth cOmBolthd bf rnfuldNHBy tha sijeciNto
H NOHIII, 23 W 2004/043389 PCT/ US2003/ 03580

whiieNishe »ReMeinasbenadr eRe OF BiRTe @i de 6emperRds af formatail,

f I | ' f .
SR LSRR 20 oyt 00 ot i e
cosubjectts ffasmalara corabimedriy £ fof onder mungp o thkscahpounds of

fornmula | formula L1, gnd fornmula 111 rangi fr
aoi o, Tesrmdlh =800 AR M Aot dom ap AL & praidHgo0
O h@nflomthBatibferRy His¥d.one or nore of the conpounds of

[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:

N N—
F o NH N L)
Cﬁf“
H

N” 0
H ;
— 0
F NHy, N N  N—
X N
H
N0
H ,
N NH
F NHzf\ll )
X N
OO
N" 0
H ;

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 Cp,ax of about 20 to 4000 ng/mL of the one or
more compounds in the subject’s plasma or a combined Cp,a« of about 40 to
8000 ng/mL of the one or more compound in the subject’s biood. In some
embodiments, the amount of the one or more compounds provides a Cyax for

one of the compounds of about 35 to 2600 ng/mL in the subject’s plasma or a
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formula I, formula I'l, and forrmula |1l ranging from
about 40 to about 8000 ng/nL in the subject's blood.
WO 0@80})338Nn yet anot her aspect, the present i nvROI/USW03/035806
provi des nethods for treating cancer conprising
exposi ng a subj ect having cancer to a sufficient
anount of one or nore conpounds having a fornul a
selected from FNH2 N\ Q~JN NH NOH F NH2 N\

Q A\/ N_H ~NO H F,N N \ - - H.NOH.
arCeriol 8 i pombophas Ba0od: 45 4L admlim S slbjects
aclleptialih otiser gmbd@nRats, the ahfin® BB the &g 8PMor®compounds
pharmaceutically acceptable salt of the tautoner,

¢ {
subrovides Crox ioF @npS the compPrHBdS chakowr3aisol 20000/ in the
4000,; { ne i
subUa Pt hiaBinel 1% £ B ond e QEARBLARGR Tb G 00 2400
800@ migimthefubjdut’ sdrieodir Insome eorhoaliments) thdeompound of
subject's blood. In sonme enbodinents, the anount of
t NO"SY& or nore conpounds provides a Cnmax for one of
t he conpounds of about 35 to 2600 ng/nL in the
subject's plasma or a 24 WO 200ZFQ43389\
PCT/ US2003/ 035806 Crfax NHs MNTiR r1'{(3_9\!)W‘pounds of
about 35 to 6000 ng/i A Lhe gUD) ect™s bl ood. In

ot her enbodi nent s, anmount pof the one or nore
compounds N0
H
a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer is administered to the

subject. In other embodiments, the compound of formula:

‘ N N/O
F NHzl\ll L)
. AN N
Cﬁﬁ
N~ 0 '
H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer is administered to the
subject. In yet other embodiments, the compound of formula:

N  NH
F N N -
@ff’“
H
N" Y0
H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer is administered to the
subject.
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provides a Cmax for one of the conpounds of about 35

to 1200 ng/nL in the subject's plasma or a Crmax for
wor®404338he conpounds of about 50 to 2400 ng/PLT/UR2005€35806

subject's blood. In sonme enbodi nents, the conpound of

formula: FH2 N\ cljlHN O H a pharnaceutically

acceptable salt thereof, a tautoner thereof, or a

pharmaceutically acceptable salt of the tautomer is

© REOHR oundn staBTnB e Batety aRafr Rioakl ot § imbdiad e
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compound ih one or more samples of urine, blood, or tissue taken from the

subject. Metabolites that may be measured by the method include an N-oxide

compound having formula Ii:
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F NH2I\,I -
Cﬁiﬂ
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also known as 4-amino-5-fluoro-3-[6-(4-methyl-4-oxidopiperazin-1-yl)-1H-
benzimidazol-2-ylJquinolin-2(1H)-one, and the N-desmethyl compound having

N  NH
F N N -
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H
NT0
H ,
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formula Ill:

also known as 4-amino-5-fluoro-3-[6-(piperazin-1-yl)-1H-benzimidazol-2-
yllquinolin-2(1H)-one. In some such methods of determining the metabolic
profile of a compound of formula I, the methods include measuring the
amount of the metabolite of formula [l and the metabolite of formula Ill. The

amounts of metabolites may be measured using techniques well known to
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phar macoki neti cs and pharmacodynam cs of the conpound

in a subject after admnistration of the conpound.
Wabaes/043389 accor dance with one aspect of the iPUBTS1005035806

there are provided nethods for determ ning a netabolic

profile for a conmpound of fornmula I, a

phar maceutically acceptable salt thereof, a tautoner

thereof, or a pharmaceutically acceptable salt of the
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the amount of the metabolite o orrrula
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[1l. In some embodiments, the method further 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 aspect, there is provided the compound having
formula |, a pharmaceutically acceptable salt thereof, a tautomer thereof, 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

(a) @ Cmax of about 20 to 4000 ng/mL of the compound in a subject’s
plasma or a Cpax 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/mL of the compound in a 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 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.
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art, including ultraviolet (UV) spectroscopy or liquid

W@ booa/ed3syr aphy- mass spectroscopy (LC M5). [ 00BRT/UB2903/035806
ot her aspects of the invention, there are provided
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subj ect. 27 WD 2004/ 043389 PCT/ US2003/ 035806

(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 to 30,000 ng*h/mL of the compound in
the subject’s blood.

[0066] 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) a Cmax 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, or
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[0064] In sone enbodi nents of the conpound for use in

a nethod of treating cancer, each unit dose is
wa@adoitiogizent to provide at | east one of (a) a OPERUSI003/035806

about 50 to 500 ng/nL of the compound in the subject's

pl asma or a Chmax of about 100 to 1000 ng/nL of the

conpound in the subject's blood, (b) about 20 to

1,000 ng/nL of the conmpound in the subject's plasnma

24 hour@) %EBGM@%‘!Z%%E‘JQME ?'Ehé’é%ﬁggyﬁg ﬂg &@Q&% plagma 24

ng/ m. e su
af t er dubtraiaster adrrmmstrainor( o) alamuU&InooﬁO(hng'mL &f B0cdrmpound in

30, 000 ng*h/ L of  t ound in th ubj ect's
pl asma tgg SUDISRE'S P'%?fgzgg‘ng sﬁ@?@f‘ t he
conmpound in the subject's bIood [ 0065] In other

enpo@t BeiErentbodifrnes) BaeH thif Rselis Buffiticht 1B HROHIOh C .y of
treati n%gcancer each unit dose is sufficient to

praRaul d Vtto | 2890tngsmé- @ffthe gpmpoainexn dhe awbiget Splasoaeoa Crax of
S4By o0 DRI e ERUB 0 sy cB: Brgach un

sudtrpmrs ssiffidienddo pidyidabalt .49 100 tSGQOOQigﬁfaQLfo th@@ompound in
hours afte

HBiectP RIAFTBR OhBute: 86 BPBUSE (> 2PRGERL Phthe compound in

cqﬁgoéd,@, ctshidde subject’s blood 24 hours after
adm nistration, or (c) an AUC of about 2,000 to 15, 000

%gh/rrL of the conpound in the subject's plasma or
ad9067B, 000 thereds botheigravided die use of 8 mpetahdliterfor determining

SR o S0l Pbla EXABRLahn
eaam:eptaldle dalt ¢hdreof; uf thutirest thefedil Ova BRafhat&@kkallpBeceptable

(Ith%f a Cmax of about 75 to 150 ngi/m_ of the conpoun
. rﬁ"’l thgipdemes, inA aubigch theymelabolits camerisings leastzme of an
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ng/ mL of the conmpound in the subject's plasma 24

hours after adm nistration or ut NB(T\LQOSOO ng/ mL of
t he compound in F NH, l\f L
X N
H

N~ "0
H

or an N-desmethyl compound of formula:

F NH

N NH

2 N \_/
@ff“
H
N0

H

[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 include, but are
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the subject's blood 24 hours after adm nistration. In

yet ot her enbodi nents, each unit dose is sufficient to
w@eaniogssa Crax of about 100 to 2000 ng/ nmL of PeES2003/035806

conmpound in the subject's plasma or a Crax of about

200 to 4000 ng/nL of the conpound in the subject's

bl ood; or each unit dose is sufficient to provide a

Cmax of 100 to 1000 ng/ni of the compound in the

b
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for gsi tions which may pr@rﬁare by m xi ng one

co
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pr@\”’tﬂ@?ﬁé{éhﬁﬂ{/ HtlﬁFESPB? Lﬁ‘é&tb?edjﬁ%i’rgé#e Cg/;é |Iknown in the art

hereo har naceu acce

exsuth mcw)vebmndakgrandldtmgnmlm dlé’ﬁ)lvlhgeencte\tpstula‘tmg or
liarate a variety f .di sorders. | es of such

aEop AibS ol Bk oarcudai Rseseen dnamsothers. The
P%ﬁ&’&@@ﬁ@@aﬁ%@@ in ﬂ%fdrﬂnr%ftﬁﬁetxgnf%f‘;geréngﬁeg ngb‘\%&% tablets,

prostate, colorectal, breast, multi
capsules, syrup, suppositories, injections, emulsions, elixirs, suspensions or

solutions. The instant compositions can be formulated for various routes of
administration, for example, by oral administration, by intranasal
administration, by transmucosal administration, by rectal administration, or
subcutaneous administration as well as intrathecal, intravenous,
intramuscular, intraperitoneal, intranasal, intraocular or intraventricular
injection. The compound or compounds of the instant invention can also be
administered in a local rather than a systemic 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-synthetic
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ins
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Sqﬂ]t TRY Niriedite, étfhanol isopropyl alcohol, hexadecyl alcohol, glycerol and
propylene glycol. Ethers, such as but not limited to, poly(ethyleneglycol),
petroleum hydrocarbons such as mineral oil and petrolatum; and water may

also be used in suspension formulations.

[0072] For intranasal administration (e.g., to deliver compounds to the
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 aerosol containing any appropriate solvents and optionally other
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pol yvi nyl pyrrolidone. Optionally, oral dosage forns

can contain other ingredients to aid in

adm ni stration, such as an inactive diluent, or
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deéun\é%'le ﬁﬁﬁ‘@@éﬁﬁﬁuﬂdﬁ Wi 'antéiﬁroybr‘i’e\”tg%blutfdheas descrlbed above.
phar maceuti cal fornulations my be a solution,
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particulates. For injection, the formulations may optionally contain stabilizers,
pH modifiers, surfactants, bioavailability modifiers and combinations of these.
The compounds may be formulated for parenteral administration by injection
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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bi oavail ability nodifiers and conbinations of these.

Exanpl es of intranasal fornulations and nethods of

adm ni stration can be found in WO 01/41782, WO

00/ 33813, WHO 91/97947, U.S. Patent No. 6,180, 603,
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abARives[ 0075] Thus, in the present nethods of
treatlng cancer descrlbed herei n, the conpound may be

adm ni stered by injection as a short bol us, sl ow
[0077] Besides those representatlve dosage forms described above,

pharmaceutically 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 example, 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-releasing as described
below. Thus, the pharmaceutical formulations may also be formulated for

controlled release or for slow release.
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i nfusion, or long-terminfusion. The injection my be
adm ni stered once, 32 WO 2004/ 043389 PCT/ US2003/ 035806

WO 20804338hree tines, or four tines daily. A shPCT/URIBIB35806
is generally adm nistered over a period of about 1 to
30 mnutes; a slow infusion is generally adm nistered
over a period of about 30 mnutes to 6 hours; and a
| ong-term infusion is generally adm nistered for a
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present in a lidquid phase at those tenperatures
subipdegradable polg@ess.a drug i nsi de the body, such as
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supposi tori es aqueous
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cellul ose or car box nmet hy } 'ul ose, as wel
bubtitass exaretioprratse ramdtoomdsnal[cﬂwm] drBgsi dey affibg above dosage

o R Ean RS prb > SERFRN AR ER Fundsiatqutine
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are thus included in the instant invention. Such

extitherarestically eftactive desamaydeay depeadingoipaxirposte oh

P t I
eoEfRen AR JBEHE AR, 176 GRfctReg Uifo [ or EBpounds of
r etheriestaat inveAfi&) isTaéorinulatidnathabeashibits aligh thafapewtrc index.
be desi gned for short - ac
{ athe Perabefindeg it daang 08 s esen K and Sharapewi effects
asyRRA Canlifdexpressed as the ratio between LDsg and EDsp. The LDsg is the
dose lethal to 50% of the population and the EDsy is the dose therapeutically
effective in 50% of the population. The LDsp and EDsg are determined by
standard pharmaceutical procedures in animal cell cultures or experimental
animals.

[0081] The present invention also provides methods of enhancing
anticancer aétivity in @ human or non-human animal. The method comprises
administering an effective amount of a compound, or composition, of the
instant invention to said mammal or non-human animal. Effective amounts of
the compounds of the instant invention include those amounts that 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 signal transduction, in
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instant invention to said mammal or non-human ani mal .
Ef fecti ve anounts of the conpounds of the instant

WO pwai0#3zen i ncl ude those anpunts that inhibit PEITKS2003/035806
whi ch are detectable, for exanple, by an assay herein
descri bed, or any other assay known by those skilled
in the art that detect signal transduction, in 34 WO
2004/ 043389 PCT/ US2003/ 035806 a bi ochem cal pat hway,

t hrough activation of G pr ' pl ed receptors, for
exanpl e, by measuring an e'?%gy{bel?%Al\/P | evel as

c dto contr ol del .. Effegtive apounts.,na
AILBB8H 1 uae e laviecrRkTEVigtiolh alf s AtE Ui ighout the
ofEyandiKsdi sorder treatable by inhibiting RTK [0082]

An RTK di sorder, or RTK-nedi ated di sease, which may be
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biAdIBgi cal di sor dideresing &iphesprhats which an RTK is

i nplpcat ed, or &8 drifer Md E@Reof and RTK potentiates
armlja?bchem cal \Sg‘h\%ay that Fs ce{ef ective in the
diB9Ader or di seddavirg aeaim afbwmipl es of such di seases

ar cers such col orectal, breast,
aSyEE Sndth RS RbGde

e nyel ona,  panctea small cell carcinomg,
adtDEANMy el ogenoustthilenkdiainzine détraadaticraoid ogenous

I ma, or nyelo-proliferati i se. [0083]

S\j#tiﬁesi s of con‘p%ﬁ?ﬂ?eb'uﬁége%%%%d%@% osed in U S
Padtiepas:No. 6, 60NG2-hydisxyethyi) pipetdrind-Nei(2-etharsesotfonic acid)
c nds 2 and 3,. petapolites.of onmpound

c%géhds 2 and é',llg qnﬁﬁzf&?elf?d’é%PﬁSP?g?ﬂgf?@i\yzed as
shauwEd:n Exanpl eH@mahRBAdvakBelap eagetielianastiat i on,

thus generally described, will be understood nore

rdei Iy by referdflQ9ra® the fol | owi ng exanpl es, which

arige- provi ded by vigyiddhiohatséfadhiyon and are not
inlfe%nded to be Ii\rﬁlatli ng g th% a%p?esent i nvention. 35

WA/ 043389 PditesanestivissopoteidvgseES [ 0085] The

f oW ng abbrevigti are used throughout
tﬂ{élb' Exanpl es: A‘I@?éﬁgére]g{s?lg%%ﬁﬁphosphat e
MeOH: Methanol

mg: Milligram

mL.: Milliliter

MTS: [3-(4,5-dimethyl-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-
sulfophenyl)-2H-tetrazolium, inner salt

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

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

MO: Microgram(s)

pL: Microliter(s)

uM: Micromolar

uv: Ultraviolet spectroscopy

36



AUC. Area under the curve BSA: Bovine serum al bum n
DVBSO  Di net hyl sul f oxi de EDTA: Et hyl enedi am ne

WO edmaasesi c acid ERK: Extracel lul ar regul at ePICRURISF035806
Hepes: N (2-hydroxyethyl)
pi perazi ne-N - (2-ethanesul fonic acid) HPLC High
perfomance |iquid chromat ography HWEC. Hunman
m crovascul ar endothelial cells kg: KilogramlLC
Li qui d Chromat ography MAPK: Mtogen activated protein
ki nase MS: Mass Spectroscopy MeOH Methanol ny:
MIligram nL: MIliliter MIS:
[ 3- (4, 5-di met hyl - 2-yi ) - 5- (Exanphxynet hoxyphenyl ) - 2- (4
- sul fophenyl)-2Htetrazolium inner salt nM
Nammn ar PB% aﬁh@@ﬁfﬁém/dnaétfmwasabm UNRMNE!@E@L

g I, C resonan e spectrosco Revers

RipeLaZ-) zM Tbo%@'re#azglyfé aﬂwnehﬁ -2§H)-org é@ﬁmpound 1)
CeWEré:%%EéH a% iflst aTc? %}%‘}‘lﬁ@ﬁ%‘?g}?‘ cGné& ik ; Oﬁﬂéﬁmgw fron-

time réquire a conpoun
el mailgtaardcceﬂlrlmasa M@ thbds)ineat as;fsﬂcms Gells Wecs p@teatr(rs%-well

Dol e 95 Wy B SR 8 o il S8 Bt delusions of
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 490 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 ECsp < 50 nM, consistent with their
dependence on an RTK targeted by compound 1 (MV4; 11: expression of
constitutively active FLT3; HMVEC: VEGFR2 mediated proliferation; TF-1: c-
KIT mediated proliferation) 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 inhibition
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 antiproliferative 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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all cell lines tested were of human origin unless otherwise noted.

[0089]

Example 2

Two metabolites of compound 1 were identified and partiaily
characterized in pooled rat plasma from a 2 week toxicology 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 1l (compound 2) and the N-
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PrEC (normal human prostate epithelial cells).
Consistent with in vitro results, the growmh of both

W0 bh@4/MB29 4a and W4; 11 xenografts in nmce werBCT/US2003/035806

potently inhibited by conpound | in vivo. Table 1
EC50<_50 nM EC50 0.4- 1 pM EC50 1-10 pM EC50 > 10 | pM
W4; 11 (AM.) RS4 (ALL) 4T1 MDA- MB435 (breast, U87
(brain KML2L4a (nouse breast cancer) SKOV3 (ovarian
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otlRwenABENdRRcathapcampeiing 1 dpabFa SRtRasstsed pgpled
Cﬁﬂ'ﬁ%ﬁg I'Tzhgg{l ?’rﬁﬁﬁbk{?& itk ﬁ/ﬁg JIPRERR fodbe Bresenkln lower

acter rat asma froma
t cabwmlangsy tlszhnudympbayldﬂ emeqbt dh24 houdose dagriidnmlthe 80 mg/kg

I d by, UV, NS f
SIS G0 RgneG 29T a2ay, bithde AP AR G40 2)
et iRb Ridtassic iR ddes rﬁkbt&?faﬁ?b%t%é&@ gedGaBA W dosé.
formula Il (conpound 2) and N 3

Generally the metabolite levels increase in tandem with compound 1 levels

with dose escalation.

[0090] With both dose groups, the duration of dose, Day 1 vs 14 , does
not appear to result inlan increase 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 levels 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 metabolites at lower levels than
the 24 hour samples on day 1 indicating that there is no accumulation of
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 at all 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 appear to fall more slowly than that of
compound 1 suggesting a longer T4 and indicating that the 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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[0091] The kinase activity of a number of protein tyrosine kinases was

D
D

«

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 moiety to the tyrosine residue. Recombinant proteins
corresponding to the cytoplasmic domains of the FLT-1 (VEGFR1), 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 Glu antibody interaction (for Glu-epitope tagged
constructs) or by Metal lon 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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Table 2.: Conmpound | Levels and Estimated Conpound 1

Metabolite Levels in Rat Plasma Dose Day Sanpl e
WOeeH/@HB8N- oxi de Conmpound | (ng/ kg) Tine (hr)Par/U8too3/035806

n/m " n/mM 2 3010000 301 1-2 14 1090 635

30 1 4-8 48 310 943 30 1 24 22 25 54 30 14 0 6 1.3

20 30 14 1-2 6 135 467 30 14 4-8 12 220 442 30 14

24 4 0.4 8 1001 0000 100 1 1-2 35 424 1212 100

TBtelnGhddn sbpiopyiate Biogrdtdibpdificbspitaukts fadsd W give a
1ﬁ9al%llﬂﬁeje@ 5@)01?063§L Treachrishetd ineubeateel for &sﬁ hmwseii room
based on netabolite UV absorbance areas in

t teroperpbwredind thenatepredibyiadditing of 26vibuk I0f/45éb rE@EA 50

agﬁ\ﬁp%%%@éw he%/‘ Jgéﬁ gfg&p@d%‘ég{}gq mhﬁ%’qit_]% @a?eva?c; ﬂébgjgrred toa
S@f@éﬁ%@?%éﬂ%%qﬂﬁ%tﬁbf‘pla@( Hinger MatinhetmkhA@sfoubated for

receptor tyrosine kinases [0091] The kinase
adthouirt Phosphorylated rpeotndg poecioh wagrroepsiwer witisthe WeEFIA time-

e eBE i e A L PSR ARARES B roniom

f @Jbépéwéﬁh@hbhahot?rbsmdnwn@s frith theenodifieationethabthe
phosphat e noi et

h
pDﬁLeﬁlAsassew §pm%@f%§pi%ﬁgﬁlén§y}{ﬁiﬁdﬁﬂgg§§%% pody
t gL - FintRER Qd f1E 5B nce was read on a Wallac 1232 DELFIA

fluorometer or a PE Victor Il multiple signal reader. The concentration of each
compound for 50% inhibition (ICsg) was calculated employing non-linear

regression using XL Fit data analysis software.

[0092] FLT-1, VEGFR2, VEGFR3, FGFR3, Tie-2, and FGFR1 kinases
were assayed in 50 mM Hepes pH 7.0, 2 mM MgClz, 10 mM MnCl, \1 mM
NaF, 1 mM DTT, 1 mg/mL BSA, 2 uM ATP, and 0.20-0.50 uM corresponding
biotinylated peptide substrate. FLT-1, VEGFR2, VEGFR3, Tie-2, and FGFR1
kinases were added at 0.1 pg/mL, 0.05 pg/mL, or 0.1 ug/mL respectively. For
the PDGFR kinase assay, 120 pg/mL enzyme with the same buffer conditions
as above was used except for changing ATP and peptide substrate
concentrations to 1.4 pM ATP, and 0.25 uM biotin-GGLFDDPSYVNVQNL-
NH, (SEQ ID NO: 2) peptide substrate. Each of the above compounds
displayed an ICsp value of less than 10 pM with respect to FLT-1, VEGFRZ2,
VEGFR3, and FGFR1.

[0093] Recombinant and active tyrosine kinases Fyn, and Lck are
available commercially and were purchased from Upstate Biotechnology. For
each assay, test compounds were serially diluted in DMSO and then mixed
with an appropriate kinase reaction buffer plus 10 nM **P gamma-labeled
ATP. The kinase protein and the appropriate biotinylated peptide substrate

were added to give a final volume of 150 ulL. Reactions were incubated for 3-
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VEGFR3, Tie-2, PDG-FRa, PDGFR(3, and FGFR1 receptors
were expressed in Sf9 insect cells using a

w@B2a@ul0g8389 us expressi on system (I nVitrogen) anePCT/Ia300He35806
purified via Gu antibody interaction (for G u-epitope
tagged constructs) or by Metal 1on Chromatography
(for His6 (SEQID NGO 1) tagged constructs). For each
assay, test conpounds were serially diluted in DMSO

bt PG ROt ethgtalle 38661 sBirietl A5 En < ERMg 8%
PGt dptadia - €380 Gvhiter miceo tite AP (THEIRTOAbSYsfems) containing
bi ot i nﬁl ated peptide substrate were added to give a

f i H3 nlof stap rackon baffer of 1R EIM BRTAvend S0ndviitdakeled ATP.

10 DBy nsBaEbn. G eERlaldla fites e HRpRA Lt pos and

7.200 Ehm&tcss@nﬂ@ormmiaqan Uitk WaS added lpler WS, The plates were
transferred to a streptavidin-coated mcrotiter plate

( Beraled agdcovniathesing Tapgount ubhe eanesntratipnefigach compound

e Ep A foh BER s PG HARITFRT U g ot cbion using
PEXBiFitstdta atesjsis ssftwegrea Eur opi um | abel ed
anti - phosphot yrosi ne anti body PT66 with the

i.fication_that the LFl A, assay buffer S .
cUBBPAf et edThF KinasSirpRn BINGTOT FUhars BB ABL contained 50
di bt TAS-HJI 57 705 S RAIMJCIL! B A M ERS2 MO 2mM EDTA,
Wal lac 1232 DELFIA fluoroneter or a PE Victor 11
mR2% miVl deta-glyaeral edidephateh 8.0 BSA/PES, Ond pM efidbl appropriate

P ets oo b e S8t
af@b@@ﬁ(_\@élé\@ﬁ@k&ﬁﬁ@b_l—ﬁk&b IR foMEAT BAd Lek), 1 pM
FG-R3, Tie-2, and FGFR1 ki ndases were assayed i1 n 50

Hepdabeled ATP, @ndriinMykinase10 mM MiCl 2, 1 nM NaF, 1 mM
DTT, 1 ng/nmL BSA, 2 M ATP, and 0.20-0.50 M

VEEPEBT Ve Pae Rpds e GO R AT R G eabliathy
atp;@vig(ijn_yRmrP &hdh phite o@rgr&eﬂn &InthinirRs R e@rbbiviel aminbeicid

the P ki nase assay, 120 g/nL enzyne wth the sane i
bufesiduecion @hespheryladien apid ass@dng ixrdhe taastertad phosphate moiety

SRR STE R B SNIR S B RORRERR N A S

| Ceyteplaginipdpimiaites sfithetor it and FAAR3 oéceptersalerecpurchased

&pﬁgﬁ&ggggfl I?grl t%\é (_jg,?anr\éé%g@l?é\%l/ ggm;%]:)ulng ,Sf?)r te>|ﬂ2§11r?1pil'eo4-'\e/1|mino-5—
fluoro-3-[5-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-yllquinolin-2(1H)-one,
was diluted in DMSO and then mixed with the kinase reaction buffer
described below plus ATP. The kinase protein (c-Kit or FLT-3) and the
biotinylated peptide substrate (biotin-GGLFDDPSYVNVQNL-NH2 (SEQ ID
NO: 2)) were added to give a final volume of 100 yL. These reactions were
incubated for 2 hours at room temperature and then stopped by addition of 50
uL 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. Phosphorylated peptide product was
measured with the DELPHIA time-resolved fluorescence system (Wallac or
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VEGFR3, and FGFR1. [0093] Reconbi nant and active

tyrosi ne ki nases Fyn, and Lck are avail able
waeormmsssal |y and were purchased from Upst at e PCT/US2003/035806

Bi ot echnol ogy. For each assay, test conpounds were

serially diluted in DMSO and then m xed wth an

appropri ate kinase reaction buffer plus 10 nM 33P

gamma- | abel ed ATP. The ki nase protein and the

£ oPE RS abfocty byBY T RPR B gciod Al Bsnqifesné BRfiboay,
| NRTBa} with tee mddifilca¥iéh M%@@.&QA%%VW@EM%@%@%I&%MM

hour s at room t enperature and then_ stoppe
t reii f1enM Mg Glofos the apihadnaiitienc Jamoremived fluorescence values

581 S VGIAPSRBET ol B8 o

unialipledigA@Preadaf t é’hehohoamtratrmu@faéaabmomp@und for 50%

str tavi | at e € ed wth PBS and
RBUE L5 el FRipypled APy e dardneald ed sssionueing XL Fit
Th@atglaq{aq%ss,gvgbma,feeal ed and count ed usi ng TopCount .

The concentration of each conpound for 50% i nhibition

(ICBO% was cal cul at ed enpl oyi ng non-1|inear regression
usﬁoﬁg 1 XL Fi FL Tz ahdadfitiinasesovergmassayeddo S0 miveHepes pH 7.5,

con %ﬁgohwnw ‘lﬁ“ B’t'?@é @hg ??%%@E% MM AL and 1

l\/hh}@/IZ)f cbrmvgama’ ngﬂomﬁdy@é% pep g&iﬂ Ewlpblﬁt@-(biqtmer ol t
b ‘3%@%@%’%’?\6}{@@%5 %?%%HOs?%»pﬁ@?%%g%@&rgp&ﬂ 3

b| gé({,,@?%;é %\é (SEQ ID NGO 3) for Fyn
and Lck) 1 M unla Kc1‘|t§_‘%¥11nd 1 nM ki nase. [0095]

The ki nase achtgﬁof c-Kit and FLT-3 were neasured _
bylCsp¥ werel mepsamed tomdhemstaboldes of cgmpoend 1canst aiershayvn in

P B8 BB WG O SRR 4 PO e BB Vo ety o

the tyrosine residue. Reconbi nant proteins
coTalde®inding to the cytoplasm c domains of the c-Kit
and FLT-3 receptors were purchased (Proquinase). For

t 6 ot i xempl-ar\v r-nnhnnnrl for aexamlae 4-39m no- G
\.QLI II\‘:j, ull CIZAVCT ’J TAT y \JUIIP uuuuu T—OT CAAATTPITC -1 AT 1T 7

f lluor o- 3- [ 5- (}4- net hyl pi perazm-,]; 1

H-benzi m dazagl - 2-yl ] qui nol i n- 2(1 -one, was diluted
i n Oditpamt t MEGRRXeYEGFRN |t BEGRRNaBPGFRACt Fr® hutiiar
fit flk1

Compound 1 | 0.010 0.013 0.008 0.027 | 0.0001 | 0.0015

Compound 2 | 0.004 0.009 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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descri bed bel ow plus ATP. The ki nase protein (c-Kit or
FLT-3) and the biotinylated peptide substrate

WO bi0ani338CE_FDDPSYVNVONL- NH2 (SEQ I D NO 2)) IMeET/8S2003/035806
added to give a final volume of 100 pL. These
reactions were incubated for 2 hours at room
tenperature and then stopped by addition of 50 pL of
45 nM EDTA, 50 mM HEPES, pH 7.5. The st opped reaction

CUBRBE,; S F e diTNLCRER! 86004 Pekaschprien Riven, were
Phaﬁitéa WARCDHH 8 WAt B ch &llskd&%fane%ﬂ@%lgh Qhalnghtefvank

roduct was neasur ed
t i rream%rail heganf 7 dey%bé@nw@erswe@g\e(tumqra{@lme m@sv@5 mm®,

S S R gt 9

PEofutionl ihhi 0 i@ MR, iamatadministevedtiyeo@EVayeassay
buffer was supplenmented with 1 mM MO 2 for the

SaPRSBEY or i Srois e gAY BERPEANSTERERARONY A B er o
a (RE1)ré®): \/éhlcF@JMdt@ﬂ)% Si gngd ar'idféﬁ rouﬂ?@f compound 1 doses:

concentrati'on of ound or 50% 1 nhibition

(1380) 3ﬂla§OQa2QﬁJI3@loem9é<gm oyigrd non-1inear regression
using XL Fit data analysis software. [0096] FLT-3 and

m\Pﬁ K&Qf' A %%@%aﬁ@gm @1@9 awni@&%m{%@as én éﬁfh dose
A'bg’otap d’t“]*’a(”glub?fay@% ichapotstizegthei pﬁarmalceklaétlwpt cahapou nd 1in
substrate (biotin-

z)tymoma@aaaewalr%wn@gmm@’osg e TSR or
e toglgéﬁﬁgﬁgﬁjs nngnd %e ar T Sﬁ%'ﬂ'{ ggmbpgs ({)dlwgc%?d from

Ites o und | wn i n
aI amigalg mﬁhed@@sam)‘ 2060 mgzilsgwdoae pooupcainand éérhouralploet-dose on

oyund VEGFR VEGFR bFGFR PDGFR FI t 3
c- %ﬁ&d“r%l%ﬁ%ﬁ%‘?ﬁﬁﬂ .010 0.013 0.008 0.027
0.0001 0.0015 Conpound 2 0.004 0.009 0.005 0.010

8 [8881] 8 888§lasﬁ5@fmhlp5&n{’d 9 cBA8eftratibhsQvér U dleMdined by a non-
validated 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. Tissue and tumor compound 1 concentrations were also
determined using a non-validated LC/MS/MS assay with a calibration range of

20 to 43740 ng/g and a LLOQ of 20 ng/g.

[0102] Composite pharmacokinetic parameters (Crax and AUC) were
obtained using standard noncompartmental analysis from mean plasma
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 observed immediately prior to 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

EDso was 17 mg/kg. Tumor regressions of > 50% of initial size were observed
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W@ 000a3/04338N01

Exanpl e 4 [0097] This single agent study eval uated

daily oral dosing of conpound | in the KML2L4a human

nodel . 43 WD 2004/ 043389 PCT/ US20PGT/0SB8@35806

[0098] Fenale Nu/Nu mice, aged 7-8 weeks (Charles

River), were inmplanted with 2x106 KML2L4a cells

subcut aneously in the right flank. Treatnent began 7

days | ater when average tunor vol une was 125 m@B.

Thh%hé"’rﬁa dag & d

for nmul at ejd fg Wﬁ%@‘ﬁoﬁ??%ﬂ‘} %°’ﬁ@g‘#§5f ;'-ég@aa gjéod"ﬁ,g/kg,

admwerdhesk doses wbr&ga«rlaﬁg&era[e@l%@lheSeM&e/étu@,aﬂmﬁbn By days
e, i ncluded n=10/ gr.ou

velfiPe ?%?t)eda"’@ 36@ "wf)kg E}%%r@@ /(grb&&iw%ghwﬁawefﬁj

1 alakgnized3in HdseIfbatd® Kith2Ud

[0100] Plasma sanples were dram%r gﬁét@t@ﬁ? utlﬁhrﬁ’zed on day

an14fén B 22% vd dossd 856 thgyrempining wice were datmntzed days 21-24

TSP o B RS SRS By anc

arrérrtalmsm‘ at 8®asfrinitiak weight; AlmePsTRSHAIAed SIEDIE at this dose (Figure
les collected from aninals in

1éer n\ﬁ%l n sa

Clggr R@W@éawbqﬁwato%d%}ha angd Htm@rsgrowth lnhlbltlon
pqmﬁd@,gg caltuldiay. gﬂdélé\lﬂ;/tl nmepoi nt/ dose group).

0101] Plasna conp concentrations were

deternmi ned by a non- validated LC/ M5/ MS assay with a
cdlalie 4 i on Dessyeesppnge aotiGlyosf Gaphpoumchd a | ower
limt of quantitation (LLOQ of 1 ng/nL (Charles River
Lahdadly dpses, Toeot ¥ol, MA.| Tiestede aiél Tumopr | P value
consemwaund doncenDenli ons wer|Catmb  d@rewtti ned

a nén=raPioght ed LWeRBAED assd
20 to 48mmd)

range of

ng/ g an

y wth a
d a LLOQ

drtlibitiorat i
of 20 ng/

wsi ng
OViehicle
g.

[ 0102] (‘nrmnm telpharmacokingtic paranmeters (Cnax and
AUC)V el obt ai nd333s28y st dndard nonconpart mental -
analysis frnm mean _plasma  conpound concentratijon-tine
dat{ & M#k@ach dosé1HR&uRN edch G88I |ng day 0.1519
(WhaNonlin Professional , verdion 4). The reportied AUC
valld8gkd e  det £BRI #8& usi nd 3 GEMcent r aBbon- t|i me0.0037
dapa,nnlnfc Predose concentrlati on flues Wer €

repdPiek&s t hose58bE@ided | fmedi4t el { priB8r to

dosing
100 mg/kg 263 £ 108

<0.00001

0.20 80 <0.00001

200 mg/kg 98 £+ 40 0.07 93 <0.00001

300 mg/kg 74 +£30 0.06 94 <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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[0103] Significant dose-dependent inhibition in tunor

grom h was observed at all doses by 4-7 days of
wWoe@anmsse (see Table 4). The cal cul ated EDSOP@EESI63/035806

ng/ kg. Tunor regressions of > 50%of initial size were

observed 44 WD 2004/043389 PCT/ US2003/ 035806 in the

majority of mce dosed with conmpound 1 at 200 and 300

ng/ kg, however these doses were not toI erated for the

i S8 Bt S adt i Sha B uieR Toycis die-ahid Bl 35 Endent

eupermamettinetios imaseort seairROmde. h 200 mJ/ kg, 1 Of 10

was eut hani zed on day 14 wth 22% wt |oss, and the

r [ ing nife wer e euthanjzed days 21-24 wth > 25%
v&@ﬂ?’ | oss. | WNEEITRWR iniyBkigniaf 35350 %ayas abserved@t doses of 10
oA 3 €

o0 MG EbEeR . P KliveRBundif o R bR
greuppowd 1 ageasskaseddry Gay shd /élUd: \talms rgngw from 163 742

i nhi Rt ) AVVAS alculate Tabl e
D140 Sk SRS Bshectivel) 1Peure 2).4388 comsbonding
VodladimaairedbsdedneBntraior ala ntrol
G?tmﬁh 32 (n=9-10/ gp) NbgﬁmﬂgﬂgeeﬁﬁﬁrgltlOﬁgogglcle
(m) Vehicle 1333 283 - - 3 ng/kg 1168 202 0.88 12
0.1519 10 ny/kg 861 321 0.65 35 0.0037 30 ng/kg 553
213 0.42 58 < _0.00001 100 ng/kg 263 108 0.20 80

<0. 00001 200 ng/kg 98 40 0.07 93 < _0.00001 300
ng/ kg 74 30 0.06 94 <0.00001 [0104] On the second day
of dosing (Day 2), plasma concentrations of conpound
1 increased proportionally with dose (Table 5) in al
dosing groups. Following multiple dosing for at | east
2 weeks, plasma concentrations were conparable to
those on Day 2, suggesting no accumnul ati on upon once
daily dosing in mce (Table 5). Simlarly, predose

pl asma concentrati on of
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conmpound 1 collected on Days 3, 8, and 15 were sim|ar

W thin each dose group, suggesting that steady state
wow4nesshed after Day 2. Therefore, 45 WO 200B¢DUSBB035806

PCT/ US2003/ 035806 these data suggest that conpound 1

foll ows dose-and tine-independent pharmacokinetics in

tunor-bearing mce. [0105] Tunmor growth inhibition of

35-60% was observed at doses of 10 and 30 ng/ kg,

r epAsIRLs Vel yo % &é’@ Porahas e Slers and
Colﬁlég §ﬂl 3 S %?{E@ p, @%yé rél @Bf
resmni)t FUely ('\@%8 192dPBKdS ng  pl asma

Hec rannarl frnm? 135 n”/m

pr edose—concent+ation Tt .,.\,g i Py Svvm——
46 \WQ 2004/ 043389 PCT/??é’f o Tabl e )

Conpgrddag Conpaynd 1I—Phar um,um fre Pat-affet-ers
Pl g?rgmd ég)ncent rat i onsCi (rembDat a(fa% L)

go § 24"
Oa
Tunors Conposi te Pharmactki netic f&an Plasma 480 127 114

Concentrations® Dose Day “Par anet ers (ng/ ntp R
| k§? day) Cn#x (ng/ rrL)16$\UC Ti met4edr) (ng*hr 3 27
.(an 2%* 3 2 48 420 48.0-12.7 11.1- 8 -- 237 1.55 10 2

163 1420 163 6753 2.72, 8 -- -- 2.37 15 -5g5-- 3.95 17
-- -- 136 65. 81780 2 742 5540 742 228 8.42 8 NE 658
7.37 15 - 3717 —416—123-100—2-1560—18500
30 2 742 4540 7427 228 8.42
1560 1050 97 8
- - 7.37
15 - - 23.7
17 - -- 416 123
100 2 1560 18500 1560 1050 97.8
8 - - 135
15 - - 54.7
22 1550 21200 1550 1330 47.7
200 2 2500 47200 2370 2500 1270
8 - - 454
15 - - 434
22 1940 31600 1940 1400 1050
300 2 3450 61300 3450 2900 1950
8 - - 911
15 - - 1220
18 2980 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 concentrations 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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8 -- -- 135 15 -- -- 54.7 22 1550 21200 1550 1330 47.7

200 2 2500 47200 2370 2500 1270 8 -- -- 454 15 -- --
wWa 30422338940 31600 1940 1400 1050 300 2 3450 BABOS2003/035806
3450 2900 1950 8 -- -- 911 15 -- -- 1220 18 2980

58400 2440 2250 2980 AUC cal culated from 3
concentration-tine data pairs - Not determ ned *
Predose concentrations [0106] Ti ssue concentrations of

WER SOmRSTala 18 Jortay A aHSec G BBITEOR: g cpRcHEons at 24

t “@o&%'Wér‘e%n’sls‘?@rﬂly(lgw%F @o%a’i’éﬂlfosthl%éta@ ‘Ssﬁi)uré T%'k@n together,
6). Brain or heart  concentrations of compound 1 were

13these regulisosupdeisy that tishiae coneaydrations mf sgnw,oumdélr appeared to

) oS g RSty EREY T RRSHR: Phbithey EifigDlig 1 hppears to
IOOISé dogesly distiibh@sd nﬁtbﬁls@Q§§ (mGFu@lmngrain) reRiioE ab plddhta but does
ratio of tissue-to-plasma_ concentrations at 8 hours 47

WOQlgRReuHaiedn rbeweﬁsﬁtbl@wmm e Rkl dosifshar abl e t o

that at 24 hours. Furthernore, tissue concentrati ons

at Tgﬂﬁ 610UT SIEBHErisaRs infditd rbth R%k{a € tPetionS cH“Bé? 22

t

ggéﬁll VQH%?nCEES%Pe lf:&é\’ﬁfrlrés:ie Tﬁ:&ound " apé@g@g y gompound
pl asme. Therefore

compaunt—d—appes "

1 Fim O Fres AT Chdedtratidns g/g Plasma Conc
tissues (1 nel udi ng brain) relative top asma but does

not ma&k@UMarat SRl T IFeSHES Kidie)y OW IhNgr MUT Lingl € @GrAdr (ng/mL)
dosi ng. Table 6. Mean Tissue, Tunor and Pl asma

Conceatrat 8 ongeson Dayro22 $30d ow1e7go0ON c¥s®@al | y840pP al 1330
Adm ni stratl on of 100 or 200 ny/ k%/day conmpound

675 1630 3900 3170 16900 477
200 8 24200 40400 143000 176000 277000 107000 1400
24 9160 18700 82800 109000 41600 87900 1050

N=2/timepoint/dose group, except in the 200 mg/kg at 24 hr, where N=1

[0107] Tumor 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 to 65% lower than those at 8 hours
postdose 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 distributed 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 approximately 14 and 21 days, respectively. Weight loss was the
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1 to KML2L4a Tunor-Bearing M ce Dose Tinme Tissue

Concentrations (ng/g) Plasma Conc (ng/kg) (hr) Brain
wok@a43d8dney Liver Lung Tunor (ng/nL) 100 8 BRGP0S2003/035806

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 9160 18700 82800 109000 41600

87900 1050 N=2/tinepoint/dose group, except in the

20 010 d 1
coénhgen r %tnla%snsé %ﬁé@(ﬁ%&@%@& 57% §§%§fk§%§ 'L%g'ﬁé"?ted for
t hahdayosithing aﬂm@@cnmamgﬁmwmn?&%rswwf&Mﬁﬁq of 80%

each of the two sanpling tines 8an

h&%ﬁgﬂ%tta&@@ rol. L hevadkg Irtnmmd gr@wﬁh it @r&mmum1
hod&rﬁoﬁ‘ﬁFa%&'ﬂi'olée1Zn%n‘%ﬁ@%&@ﬁ&eﬁt%r%@%ﬁﬁiﬂgﬁ nht%mor-bearmg

postdose I n these roups 'sugges
sonisgh Rlasmawemmpsuind h&i.oAUC admed O pnodlueeasscomitea et 35-

e Rombl GO IR B By To e, Taahmsand
1 r@nﬂms ahd zberss wrﬁnS:*e\éﬁleMt.\fEl t Cbmpao?ghdtpwtagfq?étﬁbuted widely

relative to plasna but’ may exhi er ent
r dpdisshen hawaveisid nel apnass to @chmylﬂemtlsmIesa‘bllowmg multiple

001 LS AR ot s

s g turhb saretativehtfolutheotiss uak tfellowling @rd| dtisg. of
treatnment. Tunor regressions were observed at 300 and

200 ng/ kg; these doses were tolerated daily for
approxi mately 14 and 21 da%é‘an?lé@&ct i vely. Wi ght
I Ctﬁi S theT 48 WD 2004/043389 PCT/ US2003/ 035806
Pehi i ghisisiosls e siidnevaluaiectiptermitiens asal dasing of

'Tgfdﬁﬁbd’iﬁﬁel frPﬂh%rlﬁCQq‘\ufrr%n Pl%été:t@¥ﬁm%h{bbdé‘? adver se

clinical signs, tuno rowm I'ti on of 80%
conpared to control 30 ny/ kg i nhibited growh by 60%
%@Qﬂnd 1 dMalerCithmice, dged-9- aﬂdvetelmewemjeppladmannh 5

CoTUBREC R otais Rl Bk botly e A T repient

3hegaAWhemumaseshbhéd mﬁ@Mm%nTh@R@@sﬂdéélgﬁaﬂe@%@@dy day 1.
1'\F£ﬁ 5540 %shr/rTL and 2-135 ng/ni,
gé%BEW yasdorpsaied psRasaqHesusiselition awcﬂedmlmstered by oral
YHES.

however did not appear to accunulate in
tlssu s following nultiple

[0111] Five treatment groups were included in the study, (n =
10/group): Vehicle (water) p.o., g.d.; and four groups of compound 1 doses of
100 mg/kg q.d., q.2.d., q.3.d., q.4.d.

[0112] As shown in Table 7 significant 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 vehicle. As a clinical indication of toxicity percentage weight loss
was measured for each group.
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retention of conpoun
W c@g0e3s89 ol | owi ng or

singl e agent study evaluated intermttent ora
in the PC3 human prostate tunor nodel .
were i npl ant ed

of conpound |
[0110] Male SCID mic
with 5

Supasib

d |
a

€,

aged 9-
mllion PC3 human prostate cells
gneously in the flank. Treatnent

10 weeks,

dosing. There was a trend towards preferentia
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[0113]

Example 6

compound 1, the metabolites were independently 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, dimethylacetamide and hydrogen peroxide. Upon
completion of the reaction, compound 2 was isolated by filtration and washed
with ethanol. If necessary, the product could be further purified by column

chromatography.

H202

EtOH, DMA
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) 100 npk g 4 days 9 7 686 66% 10 (5-17% Exanple 6

[0113] To confirmthe structures of the identified
woreaoaloedsse es of compound 1, the netabolites WeeEUS2003/035806

i ndependent |y synt hesized. [0114] Conmpound 2, the

N- oxi de nmetabolite of conpound 1, was synthesized as

shown in the schene bel ow. Conpound | was heated in a

m xture of ethanol, dinethylacetan de and hydrogen

P oE8tefing ofi e NEAPR el SeSang B of S8 PbRitd 1chRB Ay Nihesized as
| f s Fhieyschete @él@wucs CHI oD - hnrcfalhntnléax/a@%b{éoe\ﬁ.t#y
col um chromat ogr . FF NHz -
Hmplmer@zsnegtmldag/wmf}wmsubsmwmlyprgteotecsmtme

Ry ARt (Edas Bl iR 5, -REBGEEh. dr tob Hira groun followed

asby smmnsamoh rvatrssmhmyb@.hmmpﬁoﬁbh@raucaemyt eStefghles.
égtreat dvvlth razi n E{}leld4v\h|ch was

drretiop qfr%wsﬁﬁef Jpamingan {iledis)ig Peiassiunt Boc)
?rﬁé&&lﬁ@thﬂgﬁll@z %%%és‘é%@lﬁe&ﬁe Bhlde®7 Wal4Reated with

[ owed “by con ensat| on
3-2quenus-13C] ta yieldrtbpidmsired zmmetdbelltbyds & yekbow/beoven 6olid after
wﬁﬁ@ﬁ%on of 6 with 6-fluoroanthranilonitrile using
p | " hexanet hyl di sil azi de as the base yielded 7.
Crude 7 was treated with aqueous HCO to yield the

desired netabolite as a yell ow brown solid after
purification. 51 WO 2004/ 043389 PCT/ US2003/ 035806 -::
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02N I \\ HN NH 02N | / (Boc)20 02N 1 \ ~\% H2ZN NH N

HZN CI 2 NN ~INH ~NBoc 4 5 FCN 1. H2, Pd/C N\ /
wORboNieR3380 NH HCI Et0 H 2. Et O JN-OEt O ~NBoc KEIVDR0085035806

FNH2 FNH2 HNNNI A\ | / HO HNNHNNN O

~.NBoc OHLNH 7 3 Exanple 7 Preparation of Lactic

Acid salt of Conpound I F NI-12 NNN \ HN O H D

L-Lactic Acid F NH2 NMOH, H2ZON O | VHHO

O,N HN  NH ON ON
:@\ \__/ (Boc),0
HoN cl HzN N/ﬁ HaN N

K/NH K/)\lBoc

4 5
F
CN
1. Hy, Pd/C /ND\ ,
NH
N 2
0 NHHCI EtO Y, H N
2. _NBoc KHMDS
EtO OEt
6
F
F
NH, NH,

Example 7

Preparation of Lactic Acid salt of Compound 1

F NH N N N—
@fﬁ
'

D,L-Lactic Acid
EtOH, H,O

- -~ -
F NH, N N t— 0
/ VY
X N o
H
OH

L e JL _

[0115] A 3000 mL 4-necked jacketed flask was fitted with a condenser,

a temperature probe, a N, gas inlet, and a mechanical stirrer. The reaction
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OH N O H[0115] A 3000 nL 4-necked jacketed flask was

fitted with a condenser, a tenperature probe, a N2
w@aw4iondzes , and a nechanical stirrer. The reacPCDNS2062035806

WD 2004/ 043389 PCT/ US2003/ 035806 vessel was purged

with N2 for at |east 15 mnutes and then charged wth

4- am no-5-fl uoro-3-[6-(4-nethyl - pi perazi n-1-yl)-

H-benzi m dazol -2-yl]-1 H quinolin-2-one (484 g, 1.23

mol). A solution of D L-Lactic acid (243.

rm‘{esé'?l Y8 medsw&hMé‘Of ot leadt ﬁ@ nﬁﬁ@@@r@ﬂﬁﬁeh\ﬁi‘?zﬁed with 4-
c%ﬁ n?aé-iflga ?gac %tgx%?ahﬂgt%%H%%%ﬂp?_@t ed

rin I ni
atqtanoiﬁdzwner (aﬂSé g,dn2i3 trhxlz) ri&sotution oi/&Lh.mrtledxctob(Zatﬁ 3g,1.72

| THELP Cnapbr SkRdhE GBIt pAfS Rk weler EdoupL i gnggthanol

f 0(r1 215?14@) Whé Yr&sarad GntiltRen RRafJco s rgé@tmas‘ku@wrmg was

The resulting mxture was filtered through a 10-
i ipitiated at a medivmoate:@ndrbe reactionawas heatedite an nnlt%rgal

12 L, fl h | .
¢ erps 3 Parzca e Rignal il i 5 M rmectign yes
f UnBRitaingd %%8'—7?"@ fofA 5-4?}'H|rﬁftes and tﬁ‘éh ﬁéﬁﬁ&?%s dlscontlnued

stirrer. The filtrate was then stirred at a nediu
r atlee resmdtlrtgemﬁdret was éﬁene)d througr mdD- ZCbmmmoatfrutrcmllectmg the

ot 13 sk Tt 2] ReGRuvb Aoy bl 4merge

petehipérafure phsbl, 2@k BBh@snsethan agdftionanfunhabla q@mlet an
then cooled to an internal terrperature rangi ng

ab@jittetcand e anethaag stsrers Thiedilrate wiasithen stirred at a medium rate

TG BRI B AT

géMﬁ? féﬂu/)(e ethahob §3606 nilhadas Elvgrgatiso dhe flask ol&cd périod of
ac:| sal t of

haH 20IiNUies. o1 Be reagtienfiaskyvapithearcealed to gn jnternal

o o SR BT ol ey i
st tefriptatiire Sbs/BGintginedforna poties obabeutssediutes. The reactor
i nspecting the flask for crystals. Once c'a%stals wer e

pragHispestad for gy sials. linQiedetl WeTa Prespntdnen SvsteRe! the

D

a Ipevdimdazol-2-yl]-1H-quinolin-2-one (484 mg, 0.1 mole %) were added to the
flask, and the reaction was stirred at 64-70°C for 30 minutes before again
inspecting the flask for crystals. Once crystals were present, stirring was
reduced to a low rate and the reaction was stirred at 64-70°C for an additional
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 0°C. The cold ethanol was used to wash
the filter cake, and this procedure was repeated 2 more times. The collected
solid was dried o a constant weight at 50°C under vacuum in a vacuum oven
yielding 510.7 g (85.7%) of the crystalline yellow lactic acid salt of 4-amino-5-
fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl}-1H-quinolin-2-one.
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about 2 hours, and the resulting mxture was filtered

through a 25-50 mcron fritted filter. The reactor
worw4ineasked with et hanol (484 nL) and stirred Pe/UB2003/035806

the internal tenperature was about OC. The cold

et hanol was used to wash the filter cake, and this

procedure was repeated 2 nore tinmes. The coll ected

solid was dried to a constant wei ght at 50C under
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r t.1 on
E?"gé‘e‘e‘@l@ﬁﬁ"&%& FXRisre oY eng: Al Ae ifhd birhdgiedd |

roscopi c, the wet fllter cake tends to pick up
ws[géﬂshnd be@@lfmm&rcnatlayctlc Iczeimrteraﬂgscmamsta?dtﬁm 8-12% wiw

ke to.th
A o Sy s s
c il ﬂfae&“balatraﬁo b?ﬁécﬂé WCId’\?ihfé"r,to Ah P&t f)T/EJ

lggéﬁeijél
andtrlmarsm addition to the nononeric aC|
The0ef -« Cogimercial arade jactiaeiciyl marde tsediprbeprocess described

4 ade,. | acti.c aci
O3Sl A barebrdhad inSBIRBIRAh S SABHAR Bfhfraes
pafrcag ithaep reaacshohhmxtmeoILactmtaﬂd&ﬂbhorﬁéﬁfsepL@rﬁféo@éddbrdmg to the
r.e |tates fromthe reaction m xture. Lactic aci

gﬁ( PgiRLo %?Fihfﬁ ed according to the follow ng
procedure. Exanple 8 [0117] This st udy eval uated the
anti angi ogeni ¢ potential ofxg p,gm in the FGF
suppl enented Matrigel nodel . 118] Femal e BDF1 m ce,

agegqyL- 12 Vﬁ%§tuﬂ%iﬁeﬂ éntl ﬁ%&g@@%@_b%ntlmfco und 1

wer e subcut aneouslegd“ [ ante
Bibéhe EREesuppiimen Mmbgetumdedanent ed with 2g FGF 2.
The FGF-2 suppl errent ed bl ood vessel formation

I ] n uant i |ed
SRR r ot rone b nREARRE R e sk oRgRRS
f(WiImmgm Nflm:|Wereesubvzatanfebomytlh®laﬂrneﬂﬂht$1 0. BQﬂllﬂlat é‘l'(BD
ni.stration of test article began onEGFdé _Frl or

PsCRNCeS;, Beaipid aMA) sunpieneenied MR gh e F&F- 2
es0PpleARsfEd bIdIPULE| or¥Bion (neovascularization or angiogenesis)

was quantified by measuring hemoglobin levels in the Matrigel plugs following
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 HsPO,. Twelve treatment groups were
included: vehicle (10 mM H3PO,) p.o., g.d.x 8 days (2 control groups; mice
implanted with unsupplemented Matrigel (baseline hemoglobin level) or FGF-
supplemented Matrigel (positive control); compound 1 dosed at 3, 10, 30, 100,
200, 300 mg/kg p.o., q.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.
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fornmul ated as a solution in 10 "M H3PO4. Twel ve

treatnment groups were included: vehicle (10 nM H3PO4)
WE2@4/04338d. X 8 days (2 control groups; mnmice iP@l/aR10081035806

wi th unsuppl enented Matrigel (baseline henogl obin

| evel ) or FG- supplenmented Matrigel (positive

control); conpound | dosed at 3, 10, 30, 100, 200,

300 ng/ kg p.o., g.d. x 8 days. There were 8 nice per

except or m ce dosed at 200 and 300

\%ﬁ%g%olver e 4Pe@enginbihitiomsaf hgmogohirpleygisgn comn;;‘:’o/un% treated
P hicddaidnB fioeltRR0d WA Rfite Iidiied i afaniogenic
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pliHgibits g dshs Bleabmadinistely 50 %oﬂ%nﬁdyﬁblﬁfcﬁ)ﬁééht\‘ﬁtﬁdhs were

inhibits anglogene5| pr oxi mat el
c otetermingdi lodi@nvme@lzm@%//letrmahewgswemvege‘mm @aice and flash

o i Al SR oAb U e S e BE g

( DzghosaBosdUIs MOBL . Louis M) . [0121] To eval uate
pl asma exposures of conmpound 1, blood was collected 2
and 24 hours_afte

e B
O“ééﬂe%fe& Q%gtaer ch?]uerg %@P%‘ d?}nsecﬂl\%stﬁ'@s%r 1 {200 and

wer e a non-val | dat
as&@@ mg/kdndase grcptmsablom was gellesfted only AbO 2rivguritinaenbint.

t titat] f 1 /
( PBFacofiorBtignS pRT e et igtined Py A hay ARidleg pyms s
Onadddy With a&maie@@hrrahgé oF s tb rsowbtrfg/mlarm & U@ 1init of
pl asna concentrati ons oun wWer e neasur ed.

AndlvantEatjes @-hﬂﬁbﬁﬁ/%ﬂgﬁﬂb (Cbadgs R@qeg teboipdesiNoraster, MA).
throughout the study. [0123] Conpound | resulted in

|2gl|°a”t b'ﬂ'b%v eacﬁn@éloﬁ&?ﬁ‘@%&% datﬁgﬁ‘gcﬂﬂgé %H‘?ﬁaérﬂa

pl ugs se evaluate
pl ctgmenftnadxcmsehcoﬂnpoﬂn@dtwekeanbaalhmd( 'VlabimleB\)vereThbserved and

cal cul ated ED50 was 2.6, o/ kg. e nd 10 ng/ kg
Goasdy Vel vere fraassiehiaddhoutine sticBh
respectlvely whereas the 30, 100, 200 and 300 ny/ kg

3] educedohfysRabobisaulted imsignlfit¥at inffbition of hemoglobin

unsuppFemant ed Matrigel, resulting in 70-92%

i neenaentihiondn Matgoel plugs at each dose evaluated compared to plugs
from vehicle treated animals (Table 8). The calculated EDso was 2.6 mg/kg.
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-
supplemented controls. The plasma concentrations of compound 1 at 2 hours
post dose on day 8, showed a dose proportional increase with concentrations
ranging from 44 ng/mL at 3 mg/kg to 3920 ng/mL at 300 mg/kg (Table 9). All

doses were well tolerated and no weight loss was observed.
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suppl enented control s.
conpound 1 at 2 hours

wWaGlowe/op33epor t i onal

The plasma concentrations of

post dose on day 8,
i ncrease wi th concentrati onBCT/US2003/035806

showed a

ranging from44 ng/m. at 3 ng/kg to 3920 ng/nL at 300
ng/ kg (Table 9). Al
wei ght |1 oss was observed. 55 WD 2004/ 043389
PCT/ US2003/ 035806 Tabl e 8. Henpgl obi n Concentrations

Nanf?'?qgéeﬂge

doses were wel |

tolerated and no

pepdent, Reduction in Ho Concentrations in

globin, Gogrentpiqny anﬂtl?qsgel)emd BiReduatioz in Hb

A Me@f'faémw MratrigetFdugninhilitien indatrigehNeellovpg Qapl oo
HoAf priipiration ObCommend g/ dL vs.

Vehicle t-test vs.

y

vehiT 0O T et gt—:l +
FGF @al\mrl gel gl o“n"eeh g £§P5 %/al-t"? ?'w" @ ébvgrlue
34 Vehicle 300 pg/lkg 1 . 91 %
14 8+0.3 89 %0, 004 100 my/ kg 3 %89 Bot %[d t‘I\IIIeTCIeI
30 mg/kg 1 8 20+B 71 % <0. 0005 1'9'1‘* e'iF% 'é'c?“ atrige
0/010 3ngy/ kg 1 B 3214 54% 0. 013 g
Cone entrat Lons o (:Onpnnnd 1 - Measured-After
&)ngQ@@W@raﬁSse 8(:orrp?[§n:ﬂ1§ Medn Pl asma Conc Mean
Plas DosSe_(No/ Kg/ day) @2 hr# @24 hr#
(n 7”5[5}’%]%?': 3844 05% 134123 0a 30 339 1.4
300 mg/kg 1 4 6+0.8 91 % 0.005
200 mg/kg 1 4 8+0.3 89 % 0.004
100 mg/kg 1 8 14 +7 80 % <0.0005
30 mg/kg 1 8 20+8 71 % <0.0005
10 mg/kg 1 8 29 + 16 58 % 0.010
3 mg/kg 1 8 32+ 14 54 % 0.012
Table 9 Plasma Concentrations of Compound 1 Measured After
8 Consecutive Doses
Compound 1 Mean Plasma Conc | Mean Plasma Conc
Dose (mg/kg/day) @2 hr# @ 24 hr#
(ng/mL) (ng/mL)
3 44 0*
10 123 0*
30 339 1.4
100 954 24
200 1910 NS
300 3920 NS

? Plasma concentrations below lower limit of quantitation (< 1 ng/mL)
NS = No samples were collected
#samples 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 plugs was observed. Plasma
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100 954 24 200 1910 NS 300 3920 NS a Pl asma
concentrations below lower limt of quantitation (< 1

wWouoai)338NS = No sanpl es were col | ect ed #sanpl BGT/US2003/035806

coll ected 2 hours and 24 hours after dosing [0124]

Pl asma concentrations of 1 (2 hr postdose) increased
proportionally with dose. A dose and pl asma
concentrati on dependent reduction in henogl obin

SouRaR St B b RovBere 808 Cekhoet: §g}3§;gta<>(§§ﬁﬁsomated

Pogikisl a A Mt aet ear to be associ at ed
with ant?%ér?giy%genl Cmg&él%nlrtgl{srﬂ;olaﬁpt his nodel. [0125] In

sunmar t he henogl obi n inhibition of conpound 1 was
dd@éﬁﬁependérﬁumlwafm the hamogtehin inhibifion of comabtiad 18vas dose-

narssh  ARE B UEE el & Y Pio R et Sigfstically
C wgmﬁmhtlhem@élbbldmﬁlelbltiwr\ﬂay\@béemeﬂ itk ZIfdvédoNémpound 1.
| oss or ﬁgoerse cl.inical  signs observed.
oo%tﬁam wers welhioletaied Mithang weight Jossrorasiviesss @I;m@al signs
o ServetE) CoRRRRRt ERphe PR AN o fodtEbid o alpoimL
compreLarsociated withkantiapbaseaid acivitg in thisgiddgl.BlI D
multiple oral dose study was determ ned in dose day 1

and 14 sanples. One net ab% ite identified and
char acterized by LC UV and Wﬁ resul ting from

| at i et Otk p3 file S?r entp or%key plasma from a
pr d an 5 e or geapg

CH8 ek BIR PRI lé@r@lﬂ!déénsthd asqfetéﬁmaemmbséda hleand 14
demathgf)ated nert)abollte P-ngl was identified vvl-?lr

mS@r&p s$9 Ope moetabolitmyag I@cfnttﬁlﬁdtamlrcdmﬂa@tenée@ .bv.LéHUV and
r@/l\)‘%/l\ﬁ Jﬁ?r%ofrgr%ederﬂgﬁﬁlla‘?loﬁ gé@ﬁ‘éﬁn&f&lﬂ’aﬁj&h (Qﬂf%ompound

meen CONST st
vv| 1 proaludedetnhiyik-bif éoh abnwzosrrﬁ%]ﬂ» withea cimesnatographic retention time

L AN GES: eeraeim ed yrattalts 6B Citapeinenstiod with an

gpﬁ/z@@ab.@ IN-PHOUH S RARShAB gh4bHiE FetBhiSH Al 18, PYIFE The
mass difference of 14 daltons between the metabolite and compound 1 is
consistent with a demethylated compound 1. The mass and chromatographic
retention of the metabolite was identical to independently synthesized
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 18.5 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 blank plasma (time 0 dose day 1).

[0127] The estimated levels of the demethylated metabolite are given in
Table 1. The estimated levels of metabolites (in compound 1 equivalents) 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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conmpound 1 (N oxide conmpound 2) was not detected in
plasma at this dose |evel. The conponents producing a

wQiroogiogzed at 17.7 and 18.5 minutes in the abBCI/D82008035806

chromat ogram at 356 nmwere deternmned to be matri x
conmponents and not netabolites based on the W
spectral conparisons to conpound | and due to their
presence in blank plasnma (tinme 0 dose day 1). [0127]

s g sy tonl Sgls s fotrel BRE parent compound was
nefhafrehicl @dubtanEOTRAURE rieRBYIitca Mol ﬁmegﬁttﬁﬁ@ e levels

UV absorbance peak height ratios of metabo o tha
of ofceniprRRIe 1 wesefauntbtp be substantialiy lpwes inatiee day 14 samples in

430047 A o R g Ak
s alNp lotiseri metabblitedlh 200 bHATSAtEE PHES 00§HE Fhé@B olites

pr@i ous ,auanti tive analytical study. I't was found

t UGS O éHIi@@F@ Were detaclgedn theseplasmarsampleaen day 1 or
t hiy Hﬁ&é@é)gﬁhﬁ'niﬁ?alﬂi _pooled time points. The |evels

of conpound 1 were found to be substantially |ower in

the day 14 sanples in parallel with the N desnethyl
nefaipei 10: ecomipoungat lexale anida¢s timatetkbcentphired 1 metabolite

ot levelsnist ratt plasrea (NF2) withnmudtipjeuget] elbsiesasiec dhpoyipd 1 (5
manglkd,iBI&Y. (gl ucuroni de or sul phate) were detected

in these plasna sanples on day 1 or 14 of dose

admi ni Blosat i on. | Tabag 10: RevRASEmMbpld eVel {Pa0OH;) compound 1
gstimat ed conpound | netabolite levels iinrat plasm
((N=Pngvkd/dagil t | pl e oral dos¥amefhgompoynd (Agfndi)° (ng/mi)
ng/ kg, BI D). Dose Day Pool ed Sanple (P-CH3) conpound 1
(lmg/ kg/ day)' Tipe (hr) (ng/m)bgo(ng/mM)q 10 @ 000 0
10 1 1,2 8.5 28] 10 1 4,8 31 62 10 1 12,13, 14, 16, 20,
10 1 4,8 31 62
10 1 12, 13, 14, 16, 20, 10 21
24
10 14 0 ND 2
10 14 1,2 ND 4.2
10 14 4,8 ND 2.2
10 14 12, 13, 14, 16, 20, ND 3.2
24

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

b. Metabolite levels estimated based on metabolite/compound 1 UV response ratios
obtained in this study and factored by the known compound 1 levels previously
determined in a separate quantitative study.

c. Compound 1 levels presented in this table are averaged values of previously
quantified levels from a separate study.

ND: Non detectable
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10 14 4,8 ND 2.2 10 14 12,13, 14,16,20, ND 3.2 24 a.
Rats were dosed with 5/ ng/ kg conpound 1 BID in 12 hour

WO niog¥3Bs (T=0 and T=12 hours). b. Metabol i tECT/E8®03035806
esti mat ed based on netabolite/conpound 1 UV response
ratios obtained in this study and factored by the
known conpound | levels previously determned in a
separate quantitative study. c. Cbngoun? I Ie¥els

resented in this table arg_aver val ues o

greviously quantified Ievgﬁgnﬂyﬁﬁﬁa separate study.
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Dhﬂé@i&@éd’\/ﬁ"(&m PhbSp %Lﬁg fq %gf@g, e‘1Q| So@\}\/?h 1'fM. In addition,

addition, treatnent of _ _
cdr@aimﬂmt pf endoﬂbletlalobelmm(tmpamnd phioisibied JMARK @and Akt

' . VECGF. .. [,0129 thernore, a time- and
geoéjﬁeoﬁbﬁgpﬁ%téogﬁpeldﬁgéi%ygvoéagf ERK (MAPK) activati on,
a downstreamtarget of receptor tyrosine kinases, was

obf9dR9Fd Wi tFurtheafitore pandimeg ahtlaivse- Hependerst nﬁmblti@n of ERK
4A cells. (KML2L4A cells express PDGFR(3 and
%@a@wﬁe. A downsieam targedct ragepter fysosine kinases, was

Af ter t%gwﬁg:?géﬂss:rgnﬁ sat eg) &édr g i@ggﬁ}é edflb%g@ &55%12"4'0‘

amllpmbaswPDGHR&apd&mﬁmERmﬂ%w surfhdeRY1KR112L4A cells
ant | badi

R et SR SR E NS Pt ST SRS e narvest

r qy@é%d@e@épa%rtéa By SIS Freh RS probed with 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 ICsos of 0.01 to 0.1 pM in a

dose-dependent manner.

[0130] Significant activity was observed in vivo in the HCT116 human
colon tumor model. In HCT116 tumors, compound 1 inhibited the
phosphorylation of ERK (MAPK) in a dose- and time-dependent manner and

significant changes in histology analyses of the tumors was observed.

[0131] These PK/PD evaluations in preclinical 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 identification of potential biomarkers to support the
monitoring of biological activity of compound 1 in clinical trials.
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activation were maintained for 24 hours after

treatnment. Phosphorylation of ERK1/2 in MV4-11 cells
woa@4iondssbi ted by | at 1C50s of 0.01 to 0.1 pMETUS2003/035806

dose- dependent manner. [0130] Significant activity was

observed in vivo in the HCT116 human col on tunor

nodel . In HCTI 16 tunors, conpound | inhibited the

phosphoryl ati on of ERK (MAPK) in a dose- and

ti me- dependent manner and si ﬁni!fi ant changes in

hi st ol ogy analyses of the S observed. [0131]
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car oxyrret hyl'c ose roz
enwerkdexpaagidoibate @gcmntu ané beatlesdiand ardarsdardetinas created for

-20C unti | apal ysi s. ropri sections of 4 m
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| i Yaiv wei widielyl diiributadthndughbut laﬁ(ﬁhsuéé bysit igiriptstdose, and
results are presented in Table 11.

had reached Cmayx 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 plasma. In
males and females, the highest tissue concentrations of '“C-1, excluding the
gastrointestinal tract through 24 hours were detected in the harderian gland,
adrenal gland, renal medulla, intra-orbital lacrimal gland, and exorbital
lacrimal gland. 'C-1-derived radioacitivity crossed the blood/brain barrier

after oral dose administration.
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able 11. Tissue: pl

ashma concentration ratios

WO 2004734888 P I#ema (Rroesiratics Ratios

det erm ned by whol e

body aut énadablyusabley (Sacrificechifmiegd

tines followi ng a silngle oral dose of Conpound 1 (5
ng/ kg) to male rats [Ti ssuk: Pldsma Cdncent|rati®n 4
Ratios Aninmal Nunbdr (Sacrifige Tine) 1 242 3 4 Tigsue
([ITisbue ) 4 (Hours) (|10(1 Bbur)Hour s4 (Hoursy) |Adr ¢ét@l (24
gland / 34.3 33.5 5.0 68.8 Bllood 1.84 1./04Hdu 1. OBlours)
Bone 0.826 0.679 1.00 1.23 Bone nmarrow 13.8 23.3 29.7
26A@ren§¢§kb'ﬁ'd16- 9 11.13 234/315.9 Cexzip cont ends 0. 4584 g8 8
15.7 356 130 Cerebgllum4.86 2.63 2.47 1.|51 Cerebjrum
6[ BBod- 39 3.21 1. 71 [ Cergpgal sping ol ui d 131 518.0 1.06
24.0 11.5 (CSF) Diaphragm 14.1 9.00 12.2 |6.49
Bone 0.826 0.679 1.00 1.23
Bone marrow 13.8 23.3 29.7 26.9
Cecum 16.9 11.3 23.7 15.9
Cecum contents 0.484 15.7 356 130
Cerebelium 4.86 2.63 2.47 1.51
Cerebrum 6.16 3.39 3.21 1.71
Cerebral spinal fluid 13.7 18.0 24.0 11.5
(CSF)
Diaphragm 14.1 9.00 12.2 6.49
Epididymis 3.61 6.57 9.05 8.53
Esophageal contents 2.90 6.82 1.08 1.15
Esophagus 98.1 17.7 12.3 7.26
Exorbital lacrimal 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 8.85
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Epididyms 3.61 6.57 9.05 8.53 Esophageal contents

2.90 6.82 1.08 1.15 Esophagus 98.1 17.7 12.3 7.26
whxonbu3sd | acrimal gland 17.0 28.9 39.2 59. 9 PEWES2003/035806

0.535 1.01 1.20 1.51 Fat (abdomnal) 3.08 1.89 2.04

1.44 Fat (brown) 16.2 20.2 16.2 8.85 61 WO

2004/ 043389 PCT/ US2003/ 035806 Ti ssue: Pl asma

Concentration Rati os Ani rral Nunber (Sacrifi ce Tine) 1
5.2 A Ticouen (1 Ll Hoatrel (10 (24 Hour <)

4 J = ' SOouUCT ‘ == IML

Hours) Harderian gl and 14 ?glsggezPl@;né&pncentratlén Ratios

| iptra—orbitallacrimal 163 304 42 4 63.0 al and

Ki dney 45.1 32.4 49.|1 24.3 faigal Numbst (Sagritica Timed

454 238 contents large intestine 11 6 12 8 21 8 10 9

Ui ver 121 48.9 45.044.7 1Lung|47.226.9 8.8 6. 8 4

Nedulla 4 08 2. 76 2188 1 51 Miscle 5.93 4 .64 5 77

2. 68suswocar di um 16.|8 fhHsuni. 8 4 @dourshsal t (i ndt es (24

4.44 6.29 11.9 11.0| AQfactory|lobe 3.77 2. 2Ho@rs)5| Hours)
15 Pancreas 25.7(20.5 29.3 10.5 Pineall gland 23.0

NAlaweNan ghandii t ary |gl arid.20. 5|33. B3448. 1 21. 5128 300
Intra-orbital lacrimal 16.3 30.4 42.4 63.0
gland
Kidney 45.1 324 491 24.3
Large intestinal NA 7.00 454 238
contents
Large intestine 11.6 12.8 21.8 10.9
Liver 121 48.9 45.0 447
Lung 47.2 26.9 28.8 16.8
Medulla 4.08 2.76 2.88 1.51
Muscle 5.93 4.64 5.77 2.64
Myocardium 16.8 11.5 11.8 4.62
Nasal turbinates 4.44 6.29 11.9 11.0
Olfactory lobe 3.77 2.27 2.15 1.15
Pancreas 25.7 20.5 29.3 10.5
Pineal gland 23.0 NA NA NA
Pituitary gland 20.5 33.9 48.1 21.5
Preputial gland NA NA 23.3 41.3
Prostate 7.29 11.4 14.2 11.2

NA  Not applicable.
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Preputial gland NA NA 23.3 41.3 Prostate 7.29 11.4
14.2 11.2 NA Not applicable. 62 WD 2004/ 043389
wEOAOEBRSD3/ 035806 [0134] It is understood theCT/UR®03/035806

invention is not limted to the enbodinents set forth
herein for illustration, but enbraces all such forns
thereof as conme within the scope of the follow ng
clains. 63 WD 2004/ 043389 PCT/ US2003/ 035806 CLAI M5

t is claimed is: 1. e of .a compound, pf formula F
MR N L Rnstaretona Rt e dBvAnion ot esa ap
S A rhbbiRieH s o?tﬂlﬂé?gﬂfof nﬁgﬁ?ﬁ@n,‘l{ut%mbraces all such forms
pharmaceut i cally acceptable salt of the tautomer, in
t Hoepprdd paramewitbin the soepecdtiea fqllowinginiaimelosage f orm
for treating cancer, wherein each unit dose of the
medi canent is sufficient to provide at | east one of
(a) a Cmax of about 20 to 4000 ng/nL of the conpound
in a subject's plasnma or a Cnmax of about 40 to 8000
ng/ m. of the conmpound in the subject's blood when it
is adm nistered to the subject, (b) about 10 to 2,000
ng/ m. of the conmpound in a subject's plasma 24 hours
after adm nistration or about 20 to 4,000 ng/nL of the
compound in the subject's blood 24 hours after
admnistration to the subject, or (c) an AUC of about
500 to 60,000 ng*h/nm of the conmpound in a subject's
pl asma or about 750 to 120,000 ng*h/nlL of the conmpound
in the subject's blood when it is admnistered to the
subj ect .
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2. The use of claim1l, wherein each unit dose is

sufficient to provide at |east one of (a) a Crax of
W@bou438 t 0o 500 ng/ nL of the compound in the BUbUSWN3/B35806

pl asma or a Chmax of about 100 to 1000 ng/nL of the

conmpound in the subject's blood, 64 WO 2004/ 043389

PCT/ US2003/ 035806 (b) about 20 to 1,000 ng/nL of the

compound in the subject's plasma 24 hours after

adm ni stration or about 40 b@éﬁ 00 ng/nmL of the

conmpound in the subject's b 4 hours after

adnin#gtratio or (c) an AUC of about 1,000 to 30, 000

ngvhA | Scorrpound in the subject s plasnma or
about 1,500 to 6 OOO n% h/ n_ onpound in the
subj ect's blod. g COIWOYN &f Wﬁ 8 wherein each
unit dose is suff|C|ent to provide at |east one of
(a) a Cmax of about 50 to 250 of X he conmpound in
the subject's plasmg on«@ out¥" 100 to 500
ng/ mL of the conpoun ubj ect™s bl ood, (Db)
about 40 to 500 ng/ e Honpound in the subject's
pl asma 24 hours af istration or about 80 to

1,000 ng/nL of the conpadind  in the subject's blood 24
hours after adm nistration, or (c) an AUC of about

2, t i
2 PAalracL AR, Bt bR PR P, or o
t mameun@hllyraccebtabw bak of the talutmer, M th‘éq[m"e@aeattﬁn ofa
claiml vvherel s suffic
C Befigamant it dads oy, fos tatifu Binders hietelh Rachait dose
ngéf'fhe?ﬁe&@@rnéﬁf"@%‘dﬁﬁhéﬁt tbovitbiag fass onlofsma or a

X about 150 to 300 ng/nL of the conpound in the

subject's blood, or (b) about 40 to 250 ng/nL of the
conpoun(@) ArCahof abppe) ta4000 satmb of thﬁa@ﬁr@pawdam a subject’s

adm ni ShEHa U £E., 2% Hoct? 4b% B8Bo MYk Athé B8mpound in the

conpou
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 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.

2. The use of claim 1, wherein each unit dose is sufficient to

provide at least one of

(a) a Cmax of about 50 to 500 ng/mL of the compound in the subject’s
plasma or a Cpax of about 100 to 1000 ng/mL of the compound in the

subject’s blood,
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the subject's blood 24 hours after adm nistration. 65

WO 2004/ 043389 PCT/ US2003/ 035806 5. The use of claim
wQ@200440¢3389 N, bach unit dose is sufficient to prPOWUSMOH035806

Cmax of about 100 to 2000 ng/nmL of the conpound in the

subject's plasma or a Crax of about 200 to 4000 ng/nL

of the conpound in the subject's blood. 6. The use of

claim1l1l, wherein each unit dose is sufficient to

Phe. supLetol ofln fbosd Ghibd sPmaglnt 1 5 FESERGR bihsma

ng/ L of4 hé\rsGHER AdRtinistratitie of HBOBICA0 fo 2/000thg/mL offiRe
use of any of any one of clains_1-6, wher ei n 't he

| act at ecosapaunstinithe sebjasbeitpads24i5edrs; Jftqsradrainistratien, or

medi canent. 8. The use of any one of clains 1-7,

unerel Nf 8 AUESE GBIRH 008 154 @d@g%l_q{f%e compound in the

adm ni stration e 'use o wherein e

unit desbjpctbelasmb driabouhﬂa,cﬁO@etn@ﬁ)l;OOOsng heimlLl of the compound in
capsul e | et,, .gel cap, caplet, suspension, or

aqueoudhe §HB tt%rti’SJ . The use of any one of clains

1-7, wherein the nedicanent is suitable for

admi ni stratimpn byTRdL& bf BAIAS, Whehsihledel Uit dsdeoiw sufficient to
i nfusion, or |ong-terminfusi on. 11. The use of any

orroyedtdeans oneldf, wherein each unit dose of the
nmedi canment conprises fromO0.25 to 30 ng/ kg of the

co_n‘pour@? % B‘?%B %@6‘%95({_2@ the o?ﬁfeegoﬁBoEH&rfﬂ@’subject’

wei ght any on

cl ai ms pdlad®a omet)agxmf@xdmtdﬁotto 5063@/mf_ dfttiee wodipoandrin the
conpr i 9? atfr]ount of the conpound, tautoner, and/or
salts r%’%@‘? th 25 to 1500 ng. 66 WO 2004/ 043389

PCT/ US2003/ 035806 13. The use of any one of clains

1-12, weeaebit 40e aadln@mraf thes capanaeth the subjeét's plasma 24
conprising 7, 14, or 28 daily amounts of said unit

doses, howssiafter Bdrrn@stramra@r abwirSQJ@é 0RO g/mb f e compound
cycle SRARE sﬁﬁj%cts 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 to 30,000 ng*h/mL of the compound in

the subject’s blood.

4, The use of claim 1, 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 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 to 500 ng/mL of the compound in
the subject’s blood 24 hours after administration.
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adm ni stering the daily anount of the conpound for

each of 7, 14, 21, or 28 days, followed by 7 or 14
wa@lag08/0¥d38hout admi ni stration of the conpound. BET/US003/035806

conmpound having the formula FM N QM--/N H- NO

H a pharmaceutical I'y acceptable salt thereof, a

tautoner thereof, or a pharmaceutically acceptable

salt of the tautoner, for use in a nmethod of treating

ggﬁﬁnﬁom' SR LB PR i B spent to
Op kRl é’@m%% of &Rt 10080 F000Ng/ML @K SonfidRind iRhé Subject’s

4000 ng/ m. he conpound in a subject's plasma or a
Cnmlasma Qartﬁaﬁmale@‘ ahs:t@@@@ tag0R0 rtwmt-msf tee gpaReYNdn theesubject’s
lg}bgat S blood when it is admnistered to the
ect, (b) about 10 to 2,000 ng/nL of the conpound
in a subj ect's plasma 24 hours after adm nistration
or about 20 6.0 4, VRO usgloftlairh 1, mherempzaahdunit dogenis sufficient to

S < g O R e TSl OB i plesme

of of 51 gpmpéwtﬁ 200 1B 2000 JTRIL 6F tﬁb%‘éﬁvp&rndahqné stibfect@blood.
120, 00(3l ng*h/ m. of the corpound in the su Ject s

bl ood when it is adm nistered to the subject.
2004/ 043389 PBCT/ UErouse @898y ef ang ongrad %Wﬁohﬁdwbﬁrem the

or B St b o SRR6fg Wlged Rehehae M BERIBark s

ng/ mL. of the conmpound in the subject's plasma or a
Crmx of abou8. 100The us6@d ang/ome affclaims t-@mpberainitime t he
1,000 ng/nL of the

b ect's hl.ood, 20.to
Siaaart < Rutale Fof e aausiERtons hour's af L er
adntnlstratlon or about 40 to 2,000 ng/mL of the

conmpound in phe STPI% €@k’ of chiinsl WAferBRtihe (it @dsage form of the
adm ni strati on,
medicament is a p|Il capsule tablet, gelcap, caplet, suspension, or aqueous

solution.

10.  The use of any one of claims 1-7, wherein the
medicament is suitable for administration by injection as a short bolus, slow

infusion, or long-term infusion.

11.  The use of any one of claims 1-10, 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.

12.  The use of any one of claims 1-10, wherein each unit
dose of the medicament comprises an amount of the compound, tautomer,

and/or salts ranging from 25 to 1500 mg.
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(c) an AUC of about 1,000 to 30,000 ng*h/nL of the
conpound in the subject's plasnma or about 1,500 to

wG00®B38y*h/ nL of the conpound in the subj ecPCHUS2003/035806

bl ood. 16. The conpound of claim 14, wherein each unit
dose is sufficient to provide at |east one of (a) a
Cmax of about 50 to 250 ng/nL of the conmpound in the
subject's plasm or a Cmax of about 100 to 500 ng/ nL

of the conpoy din the ect b) abqut, 40

Lo 500 ng/ T8t hES 8RS AR 9N TAPIE D] 42t WEORA iRy
24melamsanseritfié Afranged "H étldt%o'n?dhs‘iﬂg ?bWtZﬁQr 59 dhilyAthounts of
ng/ nL of the compound in the su Ject 's bl ood 24" hour's

af said undrdasiest thet kiblging suitahledar nesinog trgatoenteyal® comprises

L g4 3, S B EATENR o I o MR 7514, 21, or 28
codp)ficliowed byp& crul ¢oys withdwedimihitralibe of eneesrhgoahd.
claim 14, wherein each unit dose is sufficient to

provi de at st one of Crrﬁ& a out 75 to 150
ng/ mL of the%il n‘p&ﬁ‘?&“ﬁ%@ﬁ@"é@ﬂ) nyu apI asma or a
Cmax of about 150 to 300 ng/nL of the conpound in the

subj ect's blood, or 68 WO 2004/, 3897\
PCT/ US2003/ 035806 (W 0 7L of the
conpound in the subjegt' s .p i 24 ours after

adm ni stration or @ 80] t o500 ng/ nmL of the
conpcund in the subjegCt\sNp ood 24 hours after

adm ni stration. 18. The eonpound of claim 14, wherein
each unit dose is sufficient to provide a Crmx of

2 Phafdoo il bt Bhlcalt e R R eD B8

of pharmauampoalhdameptatﬁe salilojf doe tamtdzrheqcfor (Se inTh method of
rr%)otund of clai dere n.each unit t se.'s
S OPBR el BriRrsthio ANBISEHRS Sh ehainiGa 3% Farpapnd to a

t h@a&@mg@uaﬁt liMah Renoit RUFRIer! t6 bAsvide af le%s?ﬂﬁé off
abo 0O to 2000 ng/nL of the conpound in th

(a) a Cmax of about 20 to 4000 ng/mL of the compound in a subject’s
plasma or a Cyax 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/mL of the compound in a 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 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.
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subject's blood. 20. The use of a netabolite for _
determning a netabolic profile for a conpound havi ng

wo b@4fpe3sul a: F NHZ N\ N--/N \ HN O H a PCT/US2003/035806

pharmaceutically acceptable salt thereof, a tautoner
thereof, or a pharmaceutically acceptable salt of the
tautoner, in a subject, the netabolite conprising at

| east one of an N oxide conmpound of formula: O Ff NH2
N\ M-/N~ H-NO Qr _an esnet hyl conpound of, ,
Formil o 69190 2888 COTESBB SEH A/ EIBRORACIEANE gose i
\ 8uffiblntto Hollidd addasthrigeshod for deternining a

net abolic profile for a conpound having the fornul a:

FH N\) clJINH NO H a pharmaceutically acceptable ,
salt t heé)&oPmaxPitaoubaB o 598(@&1!— afithe,compound in the subject’s
phar mac h{aa 5 cC t t [

subj ectl,glg% e rr'le%{ﬁ%ax gﬂgéoﬁr?gjrtﬁglﬁﬁé 1r9e@g)sﬁtggﬁ]r%g&#h§%§fﬂ?ﬂfﬂd% the
of at |®sasgecttmiloodf abolite of the conpound

(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

(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/mL of the compound in
the subject’s blood.

16.  The compound of claim 14, wherein 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 Cmax 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 to 30,000 ng*h/mL of the compound in
the subject’s blood.

17.  The compound of claim 14, wherein each unit dose is
sufficient to provide at least one of

(a) a Ciax 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, or
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in one or nore sanples of urine, blood, or tissue

taken fromthe subject. 22. The nethod of claim 21,
wob@neizse he at | east one netabolite is an N -PXI/US2003/035806

conmpound having the fornmula: F NH2 N\ \--/ HN NO

H or is an N-desnethyl conpound having the forrmula: F

NHZ N\ QM -- /NH NH NOH70 W 2004/ 043389

PCT/ US2003/ 035806 23. The nethod of claim 22, wherein

e e oA SO 412 LR s TRHTt, 15! 05501 Psma 2

The net h@drs%ftéﬂh\dnﬁ’iﬁ%tr@ﬁoﬁ'o@'a%u’?éo ?@’ﬁowgyrﬁL bt ¥R compeund in
netabolite is neasured by ultraviol et speCtroscopy or

li qui d Bier sukieeidr bipag 24rhaius effecadwdysipstiorr5. A net hod

of determ ni ng t he anbunt of a conmpound having the

forml a: N \Tﬂgl'coﬁdﬂugltdautcgar@??{,%ﬁeerg‘fd &Q{Ifﬂ %nlt dose is

accept abl e sa t thereo
phauﬁﬁrareabto paivide alapdidibeutsidiot tod000hey/iraubftherconipdund in

H{%%J%t 5 rﬁrgft“g?{)dfé @328&@%%”‘5%%%00 gt/rn(E 6t the compound in

the subject’s blood.

19.  The compound of claim 14, wherein each unit dose is
sufficient to provide a Cpax of 100 to 1000 ng/mL of the compound ih the
subject’s plasma or a Cnax of about 200 to 2000 ng/mL of the compound in the
subject’s blood.

20.  The use of a metabolite for determining a metabolic
profile for a compound having the formula:

N N—
FONHp N )
@ff”
H
N~ Yo

H

a pharmaceutically acceptable salt 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 formula:

N N/O
Fo N N -
OO
H

N~ "0
H

or an N-desmethyl compound of formula:
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bl ood, or tissue taken fromthe subject after the

conpound has been adm nistered to the subject. 26.
wab@40ei3god of claim 25, further conprising neBS/UBI093/035806

the anmount of a netabolite of the conmpound in the

sanple. 27. The method of claim26, wherein the

nmetabolite is an N- oxi de conpound having the fornul a:

FNH NNN NH NOH 28 The nethod of claim 26,

wherein the nmetabolite is an N _desnethyl conpound

having the formula: 74

PCT/ US2003/ 035806 F NH2

29. The nethod of c Y25 Nt her conpri si ng

withdrawing two or anpl™es from the subject at

different tines after th cg‘pound has been

adm ni stered to the subject. 30. Use of a ‘conpound of

formumla FNH2Z NN" N1 -Q\V N H NO H

21. A method for determining a metabolic profile for a

G
F4¥H N NH NOH

compound having the formula:

{
N N—
FNHp N -
L
H
N0
H

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 at least one metabolite of the compound

in one or more samples of urine, blood, or tissue taken from the subject.

22.  The method of claim 21, wherein the at least one
metabolite is an N-oxide compound having the formula:

N N/O
F o NHp N )
XN
O

N° ~O
H

or is an N-desmethyl compound having the formula:

N NH

FNHp N -
X" N
Cﬁﬁ**

N "0
H
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a pharmaceutically acceptable salt thereof, a tautoner
thereof, or a pharmaceutically acceptable salt of the
wo awoms89 in the preparation of a medi canent PCT/HS2003/035806
dosage form for treating cancer, wherein each unit
dose of the nedicanment conprises the conmpound in an

anpunt of from25 ng to 1000 ng. 72

23.  The method of claim 22, wherein the method comprises
measuring the amount of both the N-oxide compound and the N-desmethyl

compound.

24.  The method of any one of claims 21-23, wherein the
metabolite is measured by ultraviolet spectroscopy or liquid chromatography-
mass spectroscopy.

25. A method of determining the amount of a compound

N N—

F N N L)
X N
CEYH
N0

H

having the 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.

26.  The method of claim 25, further comprising measuring
the amount of a metabolite of the compound in the sample.

27.  The method of claim 26, wherein the metabolite is an N-
oxide compound having the formula:

N\
F NHZI\II -
df“
H
N 0

H

28. The method of claim 26, wherein the metabolite is an N-
desmethyl compound having the formula:
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N NH
F NHZI\’I )
CEY”
H
N" 0

H

29. The method of claim 25, further comprising withdrawing
two or more samples from the subject at different times after the compound
has been administered to the subject.

30. Use of a compound of formula

N N—
F N N -
C(YN
H
N" o
H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer, 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 25 mg to
1000 mg.
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