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[00131In a further aspect, the present invention provides nethods
for treating cancer conprising admnistering to a subject having
cancer a sufficient anount of a conpound having formula I, a
pharmaceutically acceptable salt thereof, a tautoner thereof, or a
pharmaceutically acceptable salt of the tautorrer to provi de about 10
to 2,000 ng/nmL of the conpound in the subject's plasma 24 hours after
adm ni stration or about 20 to 4; 000 ng/nL of the conpound in the
subject’ s bl 00d A4-an ofhl BncBid, 36771de8 1004 ARDROFIRRL AR S,
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a pharmaceutically acceptable salt thereof, a tautomer thereof, dr. a
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pharmaceutically acceptable salt thereof, a tautorrier thereof, or a
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Descri ption

[0013] In a further aspect, the present invention provides methods for
{reating cancer comprising administéri'ng to a subject having cancer a '
sufficient amount of a compound having formula La pliérmaceutically
acceptable salt thereof, a tautomer thereof, of a pharmaceutically acceptable
salt of the tautomer fo provide about 10 to 2,000 ng/mL of the compound in
the subject's plasma 24 hours after adminlstration or about 20 to 4,000 ng/mL
of the compound in the subject’s blood 24 hours after administration. In some
embodimenté, 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 adminisiration or about 40 to 2,000 ng/mL of the compound in the



[ 0031] The instant invention relates to methods for the treatnent of
cancer using the conmPound of fornmula I, nmethods for neasuring the
anount of the conpound of fornmula | and/or its netabolites in

bi ol ogi cal sanples taken froma subject, and pharnmaceuti cal
conpositions.and nedi canents conprising the conpound of formula |I and
nmet hods of use thereof. [0032] The follow ng terns and phrases as
defined herein are used t hroughout this specification. &10033]As

enpl oyed her ei nSUbiggie’ bi?‘é’f?é‘r@"f%afﬁégml?ﬁﬂ@?wb ARoE 4P Je 500 ngmboifie of

t heI congI eﬂt rati esm@bural it GQIBRALS Pladihe 24 hehra Sfier RiMehiskatin or alfb&(ﬁaei«ﬁs
enpl oyed herein,, .. " refers to the nc ration of a
conmpound in t-he-1pq0§r£r’?ﬁ'?L?€t§§ﬁ%rf'p%W ) @%&"Wé@ﬁ%&oqﬁ)&' ich the a
conpound has beeadministiation, toe pbolit 4CtaR5Q ygiink af the compoursd withansubjesy er al

hours of admi ni f.;ra@a,ta zgn}ola tef QARIBIE Oor%bémﬁﬁgsoé @gfﬁmm%e

I|mt|ngtOX|C| y Is I n_accor

Termi nol ogy Cri fempaunstin W%VW@WL%‘* Ravss pitas agminigtatianen somigus
dose limting t@HbSHiﬁ%n%C%rsﬁbﬁWaﬁdﬂhﬁ” @Bﬁ’l%h@nln(?ﬁe Breg%msto? a

subj ect if any gf he | owi n eve nts are obser}/ le dru
treatnent cycl e @“&fé"ﬂern@ﬁtrqc?% fi7 'é\"f("'l’“a epmpoypd gf fefrau ﬁéﬁtqdﬁ'%?tﬁ" ount
(ANC) 5. 500 cetdtﬁémﬁaectfms&n@gumwmm;tﬁeumatelsammapﬂlebr"e

rteutropenia (| I h an. ANC el | s/.ymB

Grade 4 thr onboc%suff?éfﬂ%get‘(g%wgg C?%'egl SRedsiegy %Eﬁiie "? I‘g‘gﬁlaﬂ%'sepl sode
requiring pl at ehéministered oy trihe h@naeisublect.at i gue, or a two- point
decline in ECOG performance status; Grade 3 or greater nausea,

di arrhea, vonmit an] ancvmﬁusnwée@uam eilmﬁﬂlni@.té ckaheHﬁt%sQ‘ft methods of treating
adequat e/ maxi ma i nt erven

on- et of ogi cHATCELAE Frypad EERImA) b arResrel mad BT sutoR) of
nore than 2 memmwton@rdwﬂaymdnﬁcewmsngfrﬁdm tiospwietsych enbddinietts,

treatment with g Q%%e&tacaﬁ&ﬁ@sﬁﬁoﬂrfur%ﬁ nse@s%h@&ng%gb&swh 9l

clinical S|gn|f|c

I ne |1 n
fraction to 4Quieirarome 'Ben aﬁﬂeﬂﬁ(s‘rtmfh@embaémﬂﬁ mpﬁmawuscalzm
cardi ac troponi gomipdiitioR fﬁtﬂfeﬁb&mprﬁb@@ﬁﬁﬂd?hﬂéﬁ@ﬁfétﬂrééﬁnk bheBae Bt @Ry

salts include a_salt nor anlic ase; n ganl C
aci d, organic a‘a"&er'B?V@'é@Frcm u Fﬁ’f'&g ﬁﬁ'\'g"é’ SRE% ‘?! ﬁ‘?

| nor gani ¢ baseswatehie fnmvamaqtmmus mibtture dmford auimmsmﬂnb ¢he adnkgaiund tethal s
fr; S Eegf ufn Od;fﬂ" élfb&é%?t gﬁe;WéﬂnoﬁkJ‘rﬁﬁla :%%{e{m%%é‘bﬁhg '#Sngnp Sﬁc@‘f&ﬁﬁl& |and
i nvention i ncl UBEEEPHiBg adnetigament fof PWW?M%CGQ ri et hyl am ne,

pyri-di ne, nicotine, ethanaol am ne, diethanotam ne, and .
tri et hanol am ne[DMS] sal tis afiferiembogfaents of thediethddweofitreatisydancayvent i on

i ncl udes, f h : t

et s furt o SARbethel B8 SBhadha pdin L RPE bRl ' Lo
the instant i nveampositon nelaﬁaéﬁomfgmnmw@rs,|saenamloae.|tehle$mma c
acid, acetic a%désutbé 'Jeick\ﬁé Q@El%{s' ém@ﬁi!c 3, gs’ﬁ rdiiGir2 Sluh Aes ﬁfﬂ(s‘? aci d,

tartaric acid, i'c acld cinic acl acid,

met hanesul f oni caeé‘&?‘ﬂP SUME@%SQHSI‘)BWP%S Fupigrabiyn hephagnaeantical] f oni c

acid. As salts qiiRsition RRRUAHSIablets) pills, RaHAINS, BN, bPeapidis| udes,
for exanple, arginine, Ilsine and omthine. Acidic am no acids

i ncl ude, for ex[amﬂg e tg%p%ﬁ:;]btﬂeﬁe%&dﬂn&t@ma@gae& ggftéee[hﬂa%ynﬁ

shoul d be understo e organi C conpoun

i nvention nay edaspiiad herrinpiheremead i@ﬁdmﬁll%@ﬁéby mctima$ asherhbelisal
structures within this specification can only represent one of the
possi bl e tautoneric forms at a time, it should be understood that the
i nvention enconpasses any tautonmeric formof the drawn structure. For
exanmpl e, the conpound of fornula | is sh®wn bel ow with one tautomer,
Tautoner la: Tautomer la [0038] O her tautonmers of the conpound of



Tautomer |b NH2 HN OH Tautoner It [0039] As readily understood by one
skilled in the art, a wde variety of functional groups and ot her
structures may exhibit tautonerism and all tautoners of conpounds
having forrmula tare within the scope of the present invention.

[ 0040] The term "subject’ as used herein refers to any ani mal that can
experience the beneficial effects of the nethods of the invention..
Thus, a conpound of formula!, pharmaceutically acceptable salts

thereof, tautonersfou ﬂﬂﬁfseaf or I&fg-‘@mﬁ) [WRISTERC Tt rrf}éanba/ g B8 REARiRersd bhedf
a tautoner can b%ulge tgr m. ni st er.e ani nal that can experl erice
%t

t he benefici al eedpeﬁhgfgtgmﬁﬁlaﬁg n accordance with the

met hods of treating cancer provided by the invention. Preferably, the
animal is a mamd®0173nd i.dn prme eebodimenis hfithe dresantirhetbeds affireatingvent i on

i's not intended tcgn&‘? tﬁQaHoﬁP:tto?% démgmueéff&&uelmhmeiea%me%uma@ﬂ S

i ncl ude, but are not limted , cats,

cattle, horses, [RRgSS TORLRE t°a3r'i’d“$’h%b1’qwi9"[tGf)ﬂl?i]s“gl?@at"? er wi t hi n
t he context of t kenboaRienl, tHeltivstiht 6Mh uadl adhinRidréd todfe 8libject

SV TPLOTS 25500, g kBS80Sl 835 Bl A St A

prophyl axi s of tmg/ddysease or disorder. For exanple, within the
context of cancer, successful treatnment nmay include an alleviation of

synptons or ha”[ﬁlﬂﬂ] he pﬂ‘ﬁé]bl%ﬁéﬂt%tﬁﬁdstohﬁeéﬁn %@ﬁ@ra@eﬁ%ﬂ@tﬁ‘ fhsby @

reduction in the ow.h rate of t n the hof the
tumor, a reducti ei‘ﬁ“"F’ﬁé’ ‘P@rsd?d%éj?%%‘?e mﬁf&ﬁ“{h ulé? o] [: VY}@F

rem ssi on of thesomumor odeukemiz. da padicslar, me\mésanametl-lods n-laymseralb treat
benefit. 100421' Q.ﬁ;ﬂ%ﬁhros cho?%?ﬂqtbréa[& Wﬁpﬁ)@ élEWlh cllggﬁcbods

for treating cancer I nc g admi nisterin ect
cancer a suffi ci emell aplbeaiinama, acléeﬁw@lmenqw l%em ahrpmc IWGIOQBNOUS

phar maceuti cal | ycakeaml élep&mkératﬁ:e%iseaée nanstneéntcefmrng,téiﬁélﬁﬁﬁ Iun%m
pharmaceutical ly ax

ccept apl e salt .of the tautoner t rov
of about.20 to 45%8 nig “Fﬁ_oa‘lea'ﬁg"acéﬁﬁ’%‘ﬁd“?ﬁ"?'ﬁ% Bﬁhg"iﬁasrra or
a Crax of about - séurbendaoite, renahtellpfastitog g@diompastingl stromal glicsrs) et brs
bl ood. I n sone e P€ Jrents, t he. anonnt of the cornpound of fornula I
adm nistered is sufficient to prow de aCnj, x of about 35 to 2000

ng/ mL of the co he su ect.' s Las Cng. O about
t 14000 ng/ nL Of q%ﬁgijcorrp l1°ﬁ’5“e§|5£ rm@"‘ﬁﬁ %5'83“'%9 ‘E’r’?ﬁ?’ ri’ﬁﬂut
50 to 8do ng/rni herein ft:hlmrcompmemﬂm;msﬁah@ the ebinpeuridsof fdraalyd ae ipad ofaBX

Qs of " about - S0 AR e, Thyd. e CAIRANIIAL Rl REnpHld 5‘5‘%""@*99@‘“@ ]
pl asnma or a Cm . awpunipthe CPU!POW'G! Ut Irﬂﬁllbfor?hb?.@d)rmé’ﬁ y$, fiolipwed .

subj ect’.s bl ood, p TQFWdQJSvﬁ@n@h@adﬁﬁm&@ab@aﬁgfml/c% &jndt hes&agpound in
the subj ect’ splas Cam of B riL of the

conpound in the E‘EFE?@E‘P"@ %?Hsﬂmeat @ﬂwwsmamwstgaﬁgﬂmemgm%
the conpound in tdrapcunidjdaity fos7 phyas faltowed by Taapsafithabstmidieeation ofiieo0

InL of th
00 oy o O rEsBlo AlGRAR BT By B R¥Baisf onf ot Fore fheq B3
200 0. 2000 ng/ nisftcourss obimatuent. imadditionstib cemopotmndbhaydek adPrinkeralainget he
arountof e, CoRNGUa ke bE K led S A Mo RS iltesr B! O

about 75 to 150 ng Il o e conpound asna

Cm' of about 150“%%9“30@3@3/ !ﬂoﬁqqum@dmn%mwﬁhod%ﬁ@mﬁoeeﬂws bl ood.

Thus, it is to bgdriRB&iaG mnﬁchuatoﬁm@cc%ouaa@Mt&%o@xnrbbmw&mkent
anount of the COH-BOlmd a for |h é autonmers; lgatnd sal ts t her eof
ther ddy

fella within theWges/ iy PLRYRIEO uAing 2 Courss of ireatment.

7



Pool In a further aspect, the present invention provides nethodsfor
treating cancer conprising admnistering-to a subject having cancer a
sufficient anmount of. a conpound 'having fornula I, a

pharm ace.utically acceptable salt thereof, a tautoner thereof, or a
pharmaceutically acceptable salt of the tautoner to provide,' about
10th 2,000 ng/nL of the conpound in the subject's plasma 24 hours
after adm nistration or about” 20 to 4,000 ng/niL of the.conpound in

t rr]rte) 3 ubj eft' St EI {nni024t hotrh?rﬁ@fré furthadistovided m@thbfmﬁor g&tﬁg@??ar Cont 1
e odl nents, e anpun 0 . . ounaa nL.Nl s re | .S | Cl e 0
oo about - 5o cPTRi S Simh AR IO RIS haE SBLd it e 7

pi aSma 24 hours abmpeursihavingshe fatrthda: or about 40 to 2,000 ng/ L of
the cOmound in the subject's blood 24 hours afteredni nistMion;
about 40 to 500 ng/m _of the compound in subj®ct' s plasma 24
hours after adm nistration or. aboft , y/ L of the
conpound in the subject's bl ood fter. adm nistration, or
about 40 to 250 ng/m _ of the c und. il the subject's plasnma 24
hours after administration or. abolt 0 ®o 500 ng/nL of the conpound
In the subject's blood 24 hours after adm nistration. ' .

[ 0044] Typi cal ly, _i i t i C i bed herein,
t he conpound of ?8?%‘31’&%&;}%&? g%[)%’r?%ﬁﬁ}teh%?'eao%%g{eég’%ﬁ%ﬁs?gr ed as a
phar maceut i cal | yphagepeuistlly argeptalsia salbofdhr tautomer trpravide andlgtof about

nesyl ate, acet at §gg foas0. 00N Ry*h/RN VF HeAlothposivtt Ak subfichs BlaSmaldbbout 750

Qtrate, or maleate_in vari ous | ar ratjos and i hetr enantionerie

r X nt
orraCerni ¢ for ns©ald8Q0Fing¥mt of egompgid in the,ubjests Blpad.lg thespugh
conpoUnd of f or nenBodimietspitleiamiothtst @k dofnpausdbimibistet safficianttoman

1bj The | a ) | t,, i reni | 1D ed he'. i
T capsur@acd BpCofBRYETbT S oB6 RadyBh B R shbeaihe i s o
sol ution and i s- sthidatis pleemedr ebault 1500 knSGeCng* himtbeidhereonopnund inghe.

compound or sal tsd"Bj’é(:t’QBlo@émdﬂtﬁéc{%b@ﬁi,erlﬂbfoc%irﬂitaﬁg,tthQRU@ﬁs_ agﬁﬁ%gfggfi‘tg f'

bel ow. 100451Thus, "1 n some enbodi nents o > present net

treating cancer ; 130 s hihpldhesompaund inihe publagtsiPlasaeay @hou$.090 to
phar maceuti cal C30TPEBAG*hMIL GFtheTBshhsoaft i the Babjedtebldedes fruct ose. Such
conpositions may al so 1 nclude a flavoring agent such as tetrarone

The ot esent ot nogant 1, | THpr@RAH Brofich ity bro e el et 1o%,
sol i d conpound o¥aNce; SAMRIISING Ffisteringiic agubigplhaying.saures 8 SOmPRYNGr e
]?ef ?Le adm n! 3 t eﬁdt\lﬂ'@ fbﬂlﬁll@]?Gﬁ?ﬂﬁﬁhdeﬁtidah}ea&ﬁb%aﬁf@tsaltTffﬁedﬁrﬁ/ﬁﬂfoh@f‘_
urther provides,the,use e .conpoun 0 in preparing a
e cament for <+ HEBON A & pRRTIARGEARL PR ot PEDS Torett B RRS o1
the present net hadsundbf torgaund gdmindstared [n 4 firet teeatroent cpdle {sIB5 mp peralay
ol 1 RO e b R i b
conpound adni ni stegtentaycle HatilsiiberdS00 marjesmpound e pdinistHed b 1he00
ng/ subj ect per %'Eecf BB BPHSse i RtidgRokiQRGs BBLFE if e d%fecﬂ%{siﬁgiysinof

o
{9
e

from about 200 t'o 500 rrg/'srgbj ect per da};. 4%0047,]_The pr e&%nt nme
treating cancer. $%4°8 melgus iR moyRtafremborng adeinisteres:ls dejladMihragh

[ nc: .udik ng those gun_séqcbhf mtmaﬁtogaa@ﬁérth@ﬁube mgemb@mﬂoain&nmtﬂed t unor
or leukema. In particular, the preSent Mthods may used to treat
chncers. such as (bt colPieliafinimi e S B RS Hpdpihaia
pancreatic, snaldailg&rl7 dags tllowedhby adaysavithpet aipeinistationed therdompowit oni ¢
nmyel ogenous | eukem a, nyelo-proliferative disease, nonsmall cell

| ung, small cell lung, chronic |ynphoid | eukem a, sarconma, nel anonms,

| ynphoma, thyroidr. neuroendocrine, renal cell, gastric,
gastrointestinal stromal, glioma, brain og bladder. Wile not w shing
to be bound by theory, it is believed that the present nethods of



conpound in the subject's blood. In other such enbodi nents, the AUC
is about 2,000 to 15,000 ng*h/nL of the corripound in the subject's
pl asma or about 3,000 to 30,000 ng*h/nL of the conpound in the
subject's blood. ' [0050]1In another aspect of the invention, there
is provided the use of a conpound of forrmula I, a pharmaceutically
acceptabl e salt thereof, a tautoner thereof, or a pharnmaceutically
acceptable salt of the tautonmer, in the preparation of a medi canent,

in uni t dosage Totmzp‘ ort riRahbiRer SpREEChe iﬁ%ﬁﬁ&ﬂ ﬁo@é’&sﬁné&ﬂ&&s dﬂﬁé&inﬁf
t he medi canent is sufficient t%@BF.OVI;de at least one of (a% Cl™ax

( a.
of about 20 to 40BRRCRyFAMPTNNGdRIsRIRAIAG SuRiest hayippsabess, sulficeat or a
Cm ax of about 40ahour8 009 catapornd bbvikdthedormetind in. the subject’'s
bl ood when it is admnistered to the subject, '(b) about 10 to 2,000
#ng/ mL of the conpound in a Subject's plas 24 ours dfter
adrni ni stration of about 20.to 4, QO'meNﬁQVW—éonpound in the.
subject'S blood 24 hours after adm.n4 {fon to the subject, or *(c)
an. AUC of about 500 to 60, 000 ng f Hhe, conmpound in a subject's
pl asma or about 750 to 120, 000 ng cof the conpound in the
subject's blood when it is adm nistered to the subject: [0051]!In
sonme enbodi nents of .the use of a conpound pf formula | in the
preparation .of a nedicanment for treating tancer, each unit'dose is
sufficient to provide at | east one of ~(a) aof about 50 to 500

ng/ mlL. .. of the cohplfmaceuicallyaceapibizsaiidherpelsffaugmey tgresl, ¥R about
100 to 1000 ng/ mMpHamidiaticMiBesedthbldbaltbeths witafidr, Sndb:@R8ing thelRlibjaast
20 to 1,000 ng/ nL_of hhﬁ' COTTFOI%df n tpgﬁ%%ﬁ eoli'lﬁ gla%%g? 24 hours
after admi ni st rat?"GP" SPLBBRLUUS OF fPMDR @Fﬁ[a i BMpound i n
t he subject's blood 24 hours after admni stration, or (c) an AUC:-of
about 1 pmto 30,000,nr/nL of the £CO

0 e RHbject's plasma or
about 1,500 to 60,000 ng*h/ nL of tihe |C o] i e subject's bl ood,
E;:fdén u

: [ 005231 n ot her enbodi ment it dose is suffiaent to
provide at least one O (a) a gﬂout 50 to 250 ng/nL of the
conp-ound in the subject's .plasma or ta x of about 100 to 500 ng/nL
of the compound in the subject's blood, (b) about 40 to 500 ng/rnL
of- the conmpound-in the subject's plasnma Ahothours after adm nistration
or about 80 to 1,000 ng/nL of the conpouhd in the subject's blood 24
hours after administration, or " (c) an Alesof ,aboujo 2,000 to 15, 000
ng*h/ m. of the conpound in the Subj amzsNNor out 3;000" to

30, 000 ng*h/ . of the conpound i plt bk Pett ' s-bf ood. [0053]1n still
ot her enbodi nents, each unit dog guf i cient to provide at | east
one of S ﬁ 0

1,

whereby one or both of the compounds of formula Il and formula HI are
produced by metabolism of the compound of formula \ by the subject, to
provide a combined Cray for one or more of the compounds of formula I,
formuia I, and formula Ill 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 1, formuia H, and formula ll ranging from about 40 to about 8000
ng/mL in the subject’s blood. '



(a) a Cmax of about 75 to'l 50 ng/rnL of the conpound in the subjects
Plasma or a tmax of about 150 to 300 ng/nmL of the conmpound in thefl
Subject's blood, or (b) about 40 to 250 ng/nmL. of the conpound in the
subject's plasnma 24 hours after admi nistration or about 80 to 500
ng/ mL of the conpound in the subject's blood 24 hours after

adm ni stration. [0054]1n another enbodi nent, each unit dose is
sufficient to provide a Cmax of about 100 to 2000 ng/nt.. of the
compound in the g ﬁeﬁgects upyase;mtref a@esms ﬁé@b%m&ﬂ%ﬁd&né%&ﬂ/ m

of the conpound i n the subjects b]o Cr.nax

ng/ nL of the cofdRENg ?Frlcﬁfecc’g‘ﬂﬂfjsﬁlgtexgoﬁﬂ%ﬁ‘ﬁﬂ?ﬁt guitga3ncsf toassificiepd o
to 2000 ng/ nlL’ ofaniduet siwmp @k Afbré Sorhfttndshinewt & fdahbRdslected from:

[ 0055] Typically, in the uses of the conpound of fornula | described
herein, the lactate salt-of the conPound /~s\ usgdto pr€pare the

medi canment . Such nedi canents ar eru'mzaB r gN—admi ni stration:
The unit dosage form of the nedi&aps ipcludes but is not limted to
a pill, capsule, tablet, gel caapl et ,H suspensi on,_ or agueous
solution. In addition, the medi CEMBNTS0s suitable for administration
by injection as a short bolus, slow'infusion, or |ohgterminfusion.

[0066] The conpounds of formula f, formula Il, and forrrul alll may be
acconpani ed with instructiOns t hat descr ?he methods of the
invention. Therefore, in sone erbodi#® entl on provides at

| east one conpound of fornmula S -orn@ ‘a I, and/ or formula Il

i n-conbi nation with instructi og usé |n a -nmethod .of treating
cancer.or analyzing- the netaboll cfﬁbr(ﬂl | e of the conpound of formula
|. [0067] The present invention further provides rret hods. for
treating cancer conprising adm nistering ect having cancer

a. conpound having formula |, a phar RBLC® A apdept abl e salt

t hereof, a tautomer thereof, or_4& phar#e@euticallTyY acceptable salt of -
the tautonmer, wherein the anpu f cjonpound adm nistered in a first
t r eat ment cycl e is- 25 ng per da ) ohe anmount of conpound

adm nistered is increased with each subsequent treatmentcycle until
ei ther 1500 ng of conpound is adm nistered to the subject per day or
dose-1imting taRpeiveyretablinlbeieeti aiphatmaceytingils accerphis sllithsfesfa such

met hods, the amdrdmafme?@dﬂwﬂnaaﬂatm@é!@raeeem&@wb&f&@b wutohueeach
subsequentl r eat MBLi, t %m e after thﬁ%st l%a% ﬁﬁ@nb’?'ﬂ-f

treatment cycl e i Rrovig] & 9ombing Qfiko il e‘”'Ie or"
conpound dai |l y frore aomtmpsdé inl thoestjediy plasoiays. awoiribingt! Cygydfabsutiats on

of the conmpound ' , of a
conpound of for BO#@PQ@LB‘F{&%‘%E%M&% {ﬁ}P Pfggtrﬁcegr% édh?n ﬁcrl bed
herein, each unatnbmj@en'@fth@lamqwetnfélmonmﬂreaqmomdﬁmr@l@s atGmaaior

ng/ kg of the COBROLHIRE chrﬁb’chfPﬂE'bfa!ﬁd&gé@fo zfﬁ@btrﬁfrﬁ@ﬁletﬁe Qurbjétﬁ@pﬁ@ﬂ)i ora
wei ght of the S§b] ect Furthernore, each unit medj cament

may include an Smedefongref f"‘ﬁé“’&’t?ﬁﬁ%‘ﬁﬂf ab"‘ﬂtz?éttﬁﬁﬁ?o "%(Hﬂ-/‘%ﬁ@aﬂ"?@cqsangl ng
from25 to 1500bn§c| mFmMmamts ﬂmadm:mﬁa@gedomo& déhipounds

conprising 7, 1 or, d anpunt e kit
bei ng suitable Pmy' eiacf“ gfgr'? tﬂ?*?e%’[m %'8(? ﬁ%ﬁgl;w@s"zgg %HP I ng
t he daily anpunsuhjéct's hlasmempem fbomneeafdlh'e ofmpundld of shbut 59 to220day s,
fol |l owed -by 7 Ohg} M[F@Déssu}ﬂr]ﬁf’&)ﬂﬁocﬁdm ni stration of the conpound.

[ 0059] I n anot her aspect e I nvention pr OVI des met hods of treating

cancer, conpris dmi su avi ng _cap

suf fi ci ent am)uh}pgﬁf a CB ﬁag?’r"i?/?@@je M 'PBr fean progldegmethodsfor
phar maceut i cal | getacdsing alpletaisiit profilkefsientompound wi emmblatifeer eof , or a
pharmaceutically acceptable salt of the tautoner, and exposing the

subject to one or both compounds of formyga Il and formula 111
sel ected from /Th NDJNH 11 or




wher eby one or both of the conmpounds of formula Il and forrula |11
are produced by netabolismof the conpound of fornmula | by the
subject, to provide a conbined Cfilax for one or nore of the
conmpounds of formula 1, forrmula Il, and formula Il ranging from
about 20 to about 4000 ng/raL in the subject's plasma or -a conbi ned
Cmax for one ornore of .the conpounds of forrmula i, forrmula Il, and
formula I'l'l ranging from about 40 to about 8000 ng/nL in the

subj ect’ s bl ood. JARRRLLRPEAPRLRYIARAES a talilificR iRASRorknvent i on

provi des nethods for treating cancer COT‘%I‘I Si nrg exposi ng, a subj ect
havi ng cancer t o PYa8pRoehiqaln acoeRnhinsal T HAR LBUMaRm NG 4BiRsh thedasthedi ng
a formul a sel ect edwipfising measaiyitveamBing bbdtildaet dhemerbolitéof the compound
phar maceuti cal | y ;agce tabl e sa|t gheregﬁ) a haut_(%rri el tt?‘er of proa
phar maceut i cal | y "hEEEHRYPSATRISE 9hHNe,200d, Gf Hinlie laken o ing spbleds In
provi de a conbi nsdmErstirh embadimatts 24t ieast d@00etaldlid iscih N-bddocmmundor e
conpounds in the J ' Il asma or a conbi ned Canx of about 40 to
8000 ng/ nL of thg%gﬁﬁ%ﬁg&u%ﬁe conmpound in the subject's blood. In
some enbodi ments, the anount of the one or_nore conppunds provides a
Crax f.or one of  the conpounds of Fab s N?' 2800370/ L in the
subject's plasma or a :Crax for {Ong 6fjt conpolinds of about 35 to
6000 ng/nmL in the subject's blo . ggr enbodi nents, the anount
of the one or nore conpounds pr ," for one.of the-conpounds
of about 35 to 1200 Via in tie subj.ect's plasma or a.Grax for one of
t he conpounds of about 50 to 2400 ng/nL ir?l the subject’'s blood. In

sonme enbodi nents, the conpound of formula:, a pharmaceutically
acceptabl e salt thereof, t aut oner h&?r eof , or a pharnpceutically
acceptabl e salt &%%Fhe taflt Shersuch emiagimpaipaitdiepst orq metaboflg sap N-| n

ot her enbodi ment gesméthylconpouthaingiformmd @ F NH2 N NO a
pharmaceutically acceptable salt thereof, a tautoner thereof, or a
pharmaceutically acceptable.salt of the t mey~—AS adm nistered to
the subject. In.yet other enmbodi nEntH @Wof fornula:. a
phar maceutical |y acceptable salt ofSy’a tautoner thereof, or a
pharmaceutically acceptabl e salt t he tHhutormer is administered to
the subject. [0061]In determ ning tHe Qafety and/or efficacy of a
conmpound of formula | for a particular diseasée, it I's inportant to be’
abl e .to nmonitor the pharnacokinetics aridltbhar macodynani cs of the
conmpound in a subject after adm nistration of the conpound. Thus, in
accordance w t h. {0026hs pecin swing suehiembedimieots, thelaéleastzone nutaboligdcrther

‘met hods for det e ni i ' ¥l a
|, a pharmaceuti (E:'{é'u%ggg%ced&tﬁq e dshg"ltﬁ étﬁ%'léé gb%geégpgﬁ%&ﬁ%r%gﬁ@or
a phar maceut i cal PnokRicé predabiobtes aiay befmeaanered 4eing darbnigques: ingludibj ect .
The nethod incl UQ%VEHE@W'SBQ@H&SD@%H&P ligfd éiroh%ﬁkpﬁﬁﬁuaﬁ@t abolite
of the conmpound in one or nore sanples of urine, blood, or tissue
taken fromthe sSRFECECOPNEtGNFites that may be nmeasured by the

met hod i nclude an N oxi de .conpound having fornula 11:
[0027] - In other aspects of the invention, there are provided methods of

determining the amount of a compound having formula l, 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, biood, or tissue taken from the
subject after the compound has been administered to the subject. This
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0O N also known as

4- am no- 5-f | uor o- 346- ( 4- net hyl - 4- oxi dopi perazi n-1-y0-1

Hoenzi m dazol - 2-yl ] qui nol i n-2(1H)-one, and the N-desnethyl conpound
having formula I'1l: 111 also known as

4- am no- 5-f | uor o- 3E6- ( pi perazi n-1-y1) - 1H benzi m dazol - 2-
yliquinolin-2(1H)-one. In some such nmethods of determining the
nmet-abolic profile of a conmpound of formula |, the nmethods include
measuring the amethod rﬂéymhﬁeﬂmh‘@bﬁ inb@supihg therdimdumt bf a meEbbilte of the

t abol i t ff I I d
Uet nat et que STl bbb AR B BTN, R,
ul travi ol et (Uvmotémiedrtcuﬂm)ﬁwxdaIcpqiga@dcﬁfrfmladgamyherua@smethy}
spect 10Scopy - ( Larfund HablR fokhiliadh Y soRASHodrilnid. ife MBIy Lhere

are provi ded net 0 erm ni ng t e anopunt a comnpoun avi ng
formula |, a phearnRlieeswitbdmpipgdwe ephais w“?”ﬁ%ﬁstff%@teéﬁbleﬁaﬁtﬁﬁfﬁf%r

t her eof , or a phassERHd SodpoindeERRHAR | RasStideh ddmididterebiag/tHersRbjebn a
subj ect. The nethod i ncl udes neasuri ng the anmount of.-the conmpound in

2 sampl e of ur | @BagPl DOduaF olias eat ANy LERMAE oPHBIE&ENARSHioh e

conpound has be m ni s er ed e su
further incl udevihbaseme ﬁ@?ﬂl’w@if@ﬁﬁbﬁﬁﬂ“@fﬂﬂa dﬁ@@'@ﬁ)@ﬁm@l@f ltsii@mdd#pound

in the sanple. We?é?&id B@ﬁeﬁe@%atﬁﬁ’é’d&@ﬂ%&ﬂpﬁ% !aﬁ@lh'é emﬁ&'éxaﬂ{;ﬁeémt
ormyla Il he N-desmet hyl

limted to, the N-oxid
conpound of f or“mfleal“q"??t'“gl nﬁ%‘Bﬁﬁ‘bQPr‘B'@Bﬁﬁ;mes'Wem@" r?é‘f given Py venet
i ncl udes wi t hdriwdtragori vly,Qsincavadolkaiiah@s dndanadifivaticistyithed thakpirit and

different tines r d i stered
To' 1 - subj ect 0BboLR eBENEEls SR B heERabRiTue A
conpound havi ndghisletaied descriptien- maceut i cal | y- accept abl e sal t ther eof ,
a tautoner thereof, or a pharnmaceutically acceptable salt of -the
tautomer, for use in a methodBéf Desetiptitng obBRMrawiy®pr i Si ng

adm ni sterl ng an anount of said conpound to a cancer patient, in an
amount suffici dAP2%0 pr dlGd® shawy 'éMé?L"@ri‘érﬂelfmhlPﬁ?n by thesemppurthefut 20
to 4000 ng/ mL gheddpgiconpound in a subject's plasma ora Chax of “about
40 to 8000 ng/nmL of the conpound in the subject's blood when it is

adm nistered t subj aat ut 00 / .
conmpound in a 38%%@& S ﬁf‘;’a n%‘g‘@lth%l%’o n%%fdé)v rﬁ\%rgsl%rpg%?eg%mé{s%gﬁout
20 to 4,000 ng/%%ﬂi-ﬂhwrm)’mdhm K121 tembiHeasting Mideood 24 hours
after administration to the subject, or (c) an AUC of about 500 to
60, 000 ng*h/nL of the conpound inmuﬁlébjim@bnﬁtl@i asma or about 750 to
120, 000 ng*h/nL of the conpound in the subject's blood when it |s
adm ni stered td0@3M subjBwtinstajtdoenfianrelatasdo eetimds frits tredtmentof
compound for us@nbdt Ringthd 8ShiunlioffY ?ﬁ\ﬁlgl@ﬁé‘c{sfmeﬁgﬁbdgﬁgihedé?ﬁ&nks

sufficient to provide at | eaet one o ut. 50 to 500
ng/ nL of the cAYHSARIMMONNE AforTtin] ard/er its matahaliiesdn biglogitatsemplesabout

100 tci 1000 ngaken ffa‘m hhab;earmmna&uhmcwmmé aha aRdicamehts about
20 to 1,000 ng/m_ af . B’e co ound# tI g gatﬁﬁé f'@ srra 24 hours
after adm ni-st rRFPERNG ey R ot igrlz @“ﬁﬂ B¢ YRR Hpound i n
t he subject's blood 24 hours after admnistration, or (c) an AUG of

about 1,000 to 88200 n&mﬁ%mwtewwwﬁ@sldﬁﬁﬁaﬁéwﬁnpmsed .

pl asma or aboutiyrby t s §fdcBstiong™ h/ mLbf the conpound in the

subj ect % bl ood. [0065] I n other enbodi nents of the conpound, for use in

" ”}"‘gggf g‘;et gﬁﬁ’édz‘jg C AN mpi GG hetiM, balB RS SHEL LGAG He SR de
graph of the concentration of a compound in blood plasma over time.
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(a) Cmax of about 50to 250 ng/nL of the conpound in thesubjects

pl asma or a Crax of about 100 to 500 ng/nL of the conpound -in the
subj ects blood, (6) abotit 46 tO 5.00 ng/ M. of the conpound in the
subj ects plasma 24 hours after administration or about 80 to 1,000
ng/ mL of the conpound in the suybjects blood .24 hours after _

adm nistration, or (c) an AUC of about 2,000 to 15,000 ng*h/nL of the
conpound in the subject's plasma or about 3,000 to 30,000 ng*h/nL of
the compound in t fiaafibi eChs SnBlopEtherbRORGLY Pordi td Ine diehihurk BERA RS

of the compound fOr use in a of treat|ng cancer, each unit
dose is suffici enf’f?60'-5?%’0'?dfbt_h&t["qs@é‘s’iissaﬁé’@{“"a&faa‘.’@“éﬂﬂ:‘"’@?h #HBout 75
to 150 ng/nl of tbempANEdEE Bebmadiifisire, 6. §pBAIFTTBUE within GEWfalNours
about 150 to 300 n%! e subject's bl ood, or

/ .of .the_conmpound.int
(b) about 40 to 28 %9'%@*’8?#%@%6%%&%8# S¢the subj ects pl asma 24
hours after administration or about 80 to500 ng/nL of the conpound in
the subject's bl o384 houPasedimitng tadeifyis defingdinaccordangawithoihi Slommon
100 0 2000 ngi L | G B e
of about 200 Lo ATBHSBRHLTRERRD SRR P SHBpBLiE S piSHRamDy
each unit dose i softhé fallowing evenipae\ibdervad @ithiaa dafg tkném i 0GrRgs Al
of the conpound i j.ech’ I r X
2000 ngi L of ¢ e eAyABETA L e e uR o REr ooty RS € pofRdhtler bar
further provi ded mhes apsgeaytiveandayston Febiilet reufropashist @e.nfenerg3Bsie withehi c
D oy o o2 SOTRREINB Kbflinkof BHR 4 i BBALFERANL, E3bl0%o colgmm®

acceptabl e salt thereof, a tautofrer ther 8 ar maceut | ca
accept abl e salt ofr iepslingapisede requiring plajeleltensiusiome Grase dfaligueeor a two-
Kf(rjrpri si Rgl at |?g§dintfdgalir?fin &cbh @f&.ﬂ@d[éggﬁé@a%aﬁasmr&tbﬁiaus@d,_ an

esmt corriPqurid of for- a: . e instant .inventjon
al so provides foré%ﬁr&ﬁ?og?rf";%san fwalﬁ'ﬁ)ﬂeﬁ‘@%ﬁﬂ%ﬁ%%@%@?ﬁ@a ne or
mor e conpounds of mediealiniervention] Grada i greater nphdhiematoigicaltexitity (except
acceptabl e sal ts Qg fULAERNEN!IARE SR rord ihhl2 BRAKIBGAH HE 9L Koovery

, binders, t i'ke, to

acceptabl e carriers, éxcipients di tuents or

treat or amelior df¥n ipxiply [iatyd ioriraaime it adh sompus): £8adgr2 argrepter cardiac
di sorders i ncl udeoxibitytotalifical sidalicddcai(d.gda HBcIMBNEME redting bjedidAdraction to

prostate, colorec , ast  nul tipl el.0 ncreatlc, snal

cel | carcinong, a‘%@f ésr% |%§E%ﬁ?§‘quﬂ3§%’ﬂ¥’§§€$ﬁ%‘ﬁ’?§aﬁ‘f}%ﬁg&j’é‘ﬂﬂﬁ? b.os
| eukem a; nyel o- prgdl¥ erati ve di sease, nonsmall cell lung, .small cell
| ung, chronic |ynphoid | eukem a, sarcoma, nel anomaj ynphona, thyroid,

neur oendocri ne, r[glwé cel | phagAsddutiSally aasdptlid $ahs irichak ashit Atfbn

gl l oma, brain.or bladder. A therapeutically effectjve, dose further
Jeters to thai  arBUAETGpahataHicARE REGHAIA AR CBRNIREY aesinor sckdc

i nvention stiffi kinging atid. Ae saitst ofiinorgemid bases thonvditios YMajuties, fer eabmplee
discircler. The It j 0 | .hyention
can be manufaCt uﬁ%ﬂg&?ig@& %g%h%g%s @Wéﬂrﬁé’\l‘#@ﬁ" %'ﬁéngar hqﬁ%%ﬁtsgig%
conventional grarf@lciin Atd magREshEy. alinggn\Andgmnesiim pbusalis ohefganic bases,
| yophi I'i zi ng, emyhs ¥R iRiudeSbOlalitlh, BtRisfife, tﬁéfﬁ*]&nﬂbﬂﬁ&i@ine:rhe
conpositions can hbe in the form 8]‘ for exanple, granu]les, powders, .
tabl ets, capsul edicolifs. ghanciaping leg}aF%'§‘,‘“Wenf’?§{:tPPf5ﬂ%9’3‘Bﬁﬁ1 85 gjts of

el i xirs, suspensiigganit adad, ifid instant ifeationintiadds, &P BRMEpié, HaRcKIaN: Afd,

formul ated for varjous.routes.of .- admnistration  for e I y
oral adninistrati é’ﬂ':°%§9° ?‘?‘n‘%‘r”i\tﬂggﬂ?' Sug'ﬂ"fﬁ%ﬂ s f P‘?%Hf“’%ﬁ%ﬁ%ﬁ%&m
admi ni stration, bygangcacs, thermsiantinveniorincedessiobexanaies dactic acid, formic

adm ni stration asnelleSolNifdibasat Fci&,%%éﬁ(cﬁ{b?d‘%xal[c%fdafﬂgrﬁﬁé%&é,’-

intraperitOneal, Inftranasal, Int-secular' or aventrict
i njection. The conpound or conpounds of tRg instant invention can
al so be adm nistered in a local rather than a system c fashion, such




fructose, sucrose, |actose, cellulose sugar, nmannitol, maltitol
dextran, sorbitol, starch, agar, alginates, chitins, chitosans,
pectins, tragacanth gum gum arabic; gelatins, collagens, casein;

al bum n, synthetic or sem -synthetic polynmers or glycerides, nethyl
cel l ul ose, hydroxypropyl net hyl -cel | ul ose, and/ or :
pol yvi nyl pyrrol i done. Optionally, oral dosage fornms can .contain other
ingredients to aid in adm nistration, such as an inactive diluent, or
| ubr Lcant S sucg m&lefm’d:&itmm @&écﬁts@acimrmairc%ﬁl; mtﬁaﬁﬂbﬂf&ﬂ@bcla,s

par aben or sorbi scor bi

t ocopherol or cyg %h%suifQﬁlcg ’S| n efggﬁlgbl g ﬁi}f}g%@ i°A efi)as"aamim

t hi ckeners, buf f a¢idss the Issteettlmti@] mﬂudﬁm)fqrregaugbmwmme, [psind amd ng
agents. Addi ti on d

i dentification. %wg? sxgﬁlg%'{i éydsnh e turt ?[Q at egmﬁ%ﬂgllﬂamm
sui tabl e coatlnga terials knomn in the art. [0070] . Liquid dosage

forms for oral administration may be in the formof pharnadeutically
accept abl e enul sj608%, syritigisguicbbé widesstoosl thgicths bryasic coinpburide aceviding

sol utions, whic I S ter.

Phar maceuti cal P{ O%ﬁn%’rﬂfgﬁs r’ﬁ?f'n Xh%ﬁ r%l‘éﬁgﬁéhé’f&ﬁtan&%m% s‘%mﬁgl ons or
sol utions using ehegtieal Fﬁ"é#li'fq%Wdhm &Rwe&ﬁﬁﬁﬂmcmmWIwm%Mommfahe oi |,
water, an al COhO{LGssiEféQaG@ﬂBh@%hQQﬁa fihe lihGRRId bé:) m&&%@%dtWIhVentlon o

suitabl e surfactants, . sus en [ ents, emnul sifyling agent may
added for oral o‘?“cﬁ%?P%‘?ﬁeéraH? E%lcg‘??"a? |t@)‘?1d’af”0(§ﬂ?f¢@ rf&f @ﬁmﬁ’é%
suspensi ons nmay dofdounke offolmsula Bdchown bslowmgihume talterherdTautdAEr 1hi M ted
to, peanut oil, seiarne oil, cottonseed oil, corn oil and olive oi
Suspensi on preparatlon may aIso contain QFtens of fatty acids such as.
ethyl ol eate, isopropyl.nyristate, fatty -agLd glﬁﬁémkdes and
acetylated fatty acid glycerides.. Suspen 0 at.i ons. may.

I ncl ude al cohol s, such as, .but nét it ¢ ethanol, isopropyl

al cohol , helcadeCyI aIcthI, V6% AF propylene egcoI Et hers;
such as but not limted.to, pol petrol eum '
hydrocar bons such as m neral '™ "wrolatunj and wat er may al so

adm ni strati:on:(e.g., .to deliver conpognds to the brain), or

adm ni,stration by |nhalat|on (e.qg., .to delivegr conpounds through the
| ungs), the pharmaceutical fornulations Ry _be soj.ution, a spray, a
dry powder, or aerosol containing any app y-ate sl vents and
optionally other conmpounds suchF asjHbut imted to, stabilizers,
antim crobi al -agents, anti oxd sl Lol fiers, -surfactants,
bloavalleblllty nodi fiers and bi nqt i os of -t hese; Exanples of
intrpnasal fornulations and gethgds, et mnistration can be found in
WO 01141782, WO 00133813, -WO 9118 , U S. Patent No. -6, 180,603, and
U S. Patent No. 5i624;898. -A propel*aﬂ&m% an aerosol. fornul ation
may include conpressed air, nitrogen, car on di oxi de, -or a '

hydr ocar bon bas gpW bo of
hydrocar bon basgioRp DO ABhNEN LIS AR Al EOFRBHEE
aerosol spray priegemeata QWWUmbéE'OWébuI i zer or the like.

[ 0073] I nj ect abl e dosage fornms generally include aqueous suspensions
or oil-suspensions-which nmay be prepared using a suitable di spersant
or wetting agent and a suspending agent. Injectable fornms may be In
sol ution phase or in the formeta suspension, which is prepared with
a solvent or diluent Acceptabl esolvents or-vehicles include
sterilized water, Ringers solutions or an isotonic aqueous saline
solution. Alternatively, sterile oils may be enployed as sol vents
orsUspendi ng agents. Preferably, the oil#er fatty acid is

non-vol atile, including natural or synthetic oils, fatty acids;




pharmaceutically acceptabl e 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
exanpl e, in "Rem ngtons Pharmaceutical Sciences".Mack Pub. Co., New
Jersey (1991), which is incorporated herein by reference. [0078] The
formul ations of the invention nmay be designed for to be short-acting,
fast-rel easing, long-acting, and sustained-rel easing as descri bed

bel ow. Thus, the pharmaceutical fornulations gay also be fornul ated
for controlled release or for slow rel easfs ] Hpe i nstant
conpositions may also -conprise, for exanpl @LLds or |iposones,
or sone other encapsul ated form . iy Hie Nadeg ni stered in an -
extended rel ease formto provitde A 8 “.'d sttorage and/ or delivery
effect. Therefore, the pharnace ; i :
into pellets or cylinders and g] etxpnt ramuscul arly or

subcut aneously as depot injectiong oM as inplants such as stents.

Such inplants may enpl oy known inert terials such as silicones and
bi odegr adabl e pol yners. [0080] A thergqg éﬁlmy effectlve dose refers
to that anount of the conpound that resul?
synptons. Specific dosages nay be adj usted
di sease, the age, body weight, i ;. g
t he subject, dose intervals, a
and conbi nati ons of drugs. Any
affective anounts are well w tb winds of routine
experinmentation and therefore, mnthln t he scope of the instant
invention. "A therapeutically effectiyfudisq.may yary dependi ng upon
the route of adninistration and dosage form The preferred

corr]mgu?d orhcorr:p ) ofthaeeamhﬁd&stbdumﬂ@éknkﬁ lrﬂhéa&whatéwaﬁet; Bat
eX||sa|g e utilrc 1 era |nexaeose
Xl o bet aeen s o ML b aLster shprtutes SR bl gt 81 BL o as
the ratio bet weetadtm@saﬁcbnlﬁi\d@ndé’hmndgmw@!athﬂumahesdopehalhemséﬂ%

of the populat|0ﬂl? the ED50 is the dose therapeutically effective
in 60% of the popula |on The LD50 and ED50 are determ ned by

st andar cEphar mac edure ani cul tures
Tl e | D3RS it arnT berkl b oY Shine] rekoar
met hods of enhanexmleam iheaanercwaeffecw dffhe metholisisiEthe invention- Mhusa

conpound, or contaup PR i MRl B Abcbf R FchlHh Wl
non- human ' ani nathereffaaphasmageylicaly aeseptablesal ofp tantamersainbae i nst ant
i nvention incl Udﬁd&m%‘féfe@mtaﬁurﬁé]ﬂ{at bé]hé:&'eﬁer%@*ﬁhe M@He@i&a!aéf@cts of the

detectabl e, for exa an ‘ass erejn , Or an t her

assay known by tﬁ%gagﬁ n Pé?’qﬁ'?c? wéf\{metm%th%c{s 953‘?@’&"[9 “@i“@"rfdlm‘"&éd%y the

25 ansduCtion, i lmnvantbho@nganaﬁ@r] thpathbsamﬁﬂgﬁiaDhndﬁiﬂamla@a hOan, g
protein couple t.ors vat e

CAtip level as ch oglgggp 'Bveémo%gﬂ}of fiegﬁ%cgté’lbeyﬁr‘eﬁiﬁl Fégﬂ%ﬁﬂﬂﬂ glh

al so i ncl ude t hoswtablemnirhals ieludb, tak hreviok tiniter loptatarmicsf mankeyk, tthgs.or der

treatabl e by i nhbeq tc!aﬂ% ﬁg’rgeds %&Qaﬁkéﬁ ARk R or der, or RTK-nedi ated

di sease, which nay ‘e treate ose netho S prOV|ded i ncl ude any

bi ol ogi cal disor r di e in ch al I|c ted, or

whi ch i nhi bi ti onf]@f‘ﬂg Rﬁ‘f@%&ﬂe‘ﬁ?ﬂ@@‘@&%%ﬁ?ﬁ "‘15’5 RABAER i s
defective in thealthvmbmdefsympttdnsmsdateﬂaﬂtba d’tsomdmloeﬂnsedsesudimltebfseases
are cancers such | oma,
pancreatic, snal meﬁfrgﬁa?%&n%‘ﬁrgdrgé@@t&khosglsgﬂé{ﬁgﬁgy Iﬁré‘%nﬁ?'{a%echr oni ¢
nyel ogenous | eukem a, or nyel o- prollferatlve dlsease. [ 0083] Synt hesi s
of conmpound 1 has been disclosed in U S. fatent No. 6,605,617. To
confirmthe identities of conpounds 2 and 3, netabolites of conpound

condltlons sexi di et of
reut es; .excretion.rate:
;bove dosage for ms cont ai ni ng




[ 0085] The folloiring abbreviations and terns are used throughout the
Exanpl es: - ATP: Adenosi ne tri phosphate AUC. Area under the curve

Bovi ne serum al bum n DVBSO Di net hyl sul f oxi de EDTA: Et hYl enedi am ne
tetraacetic acid ERI CExtracel |l ul ar regul ated ki nase

Hepes: N- (2- hydr oxyet hyl ) pi perazi ne-N', - (2-et hanesul fonic acid) HP
LC. H gh perfomance |iquid chromatography HWEC. Human m crovascul ar
endot helial cells kg: Kilogram LC: Li quid Chromat ogr aphy MAPK: M t ogen

activated prot elﬁao;iﬂyrak@.%eﬂm;@@% orNESFEErO FEPBYanRE iR the BoHte Bt
"MIlligram,. nL: M|

W TS: (3- (4, 5- di TePsRf S"f°?lsff“' BeatpeptindoReHds AR 2Usviating 6f sympjoms or

sul f opheny 1) 2 Hiaithg roprogressiomofatie diaddsedd iNeasured by a REFEcRINaS peat e

buffered saline growth rate of a tumor, a halt in the growth of the timor, a reduction in the
size of a tumnor, partial or complete remission of the cancer, or increased
survival rate or clinical bensfit.

[0042] In one aspect, the present invention provides methods for
treating cancer including administering fo a subject having cancer a sufficient
amount of a compound of formula [

NHa N 'Q‘\_/N—"
R o
I

a pharmaceutically acceptable salt thereof, a taMoher thereof, ora
pharmaceutically acceptabie salt of the tautomer to provide a Cmax of about 20
to 4000 ng/mt. of the compound i m the subject’s plasma ofF a Cpax of about 40
to 8000 ng/ml. of the compound inthe subject's blood. In some
embodiments, the amount of the compound of formula | administered is
sufficient to provide a Cpey of abbut 35 to 2000 ng/mL of the compound In the
subject's plasma or a Cpay 0F about 70 to'4000 ng/mL of the compound in the
subject's blood, & Grax of about 50 to 500 ng/mL of the compound in ttie -
subject's plasma or a Cpax of about 100 to 1000 rié!mL of the compound in the
subject's blood, a Cpax Of about 50 fo 250 ng/mL of the compound in the
subject’s plasma or a Cpax of about 100 to 500 ng/mL. of the compound in the
subject's blood, a Cyex of a.bout 75 to 150 ng/ml. of the compound in the
subjeét's plasma or & Cnax of about 150 to 300 ng/mL..of the compound in the
subject’s blood, a Cumax.of about 100 to 2000 ng/mL of the compound in the
subject's plasma or a Cnay of about 20G to 4000 ng/mL of the compound in the
subject’s blood, or a Cpax of 100 fo 1000 ng/mL of the compound in the
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NVR Nucl ear magneti c resonance spectroscopy RT-PCR Reverse
transcri ptase-pol ynerase chain reaction SCF: Stem Cel | Factor
TM Trifluoroacetic acid Tv2: Half life - the time required for 50% of
a conmpound to be elimnated froma biological system pg: M crogran(s)
pL:Mcroliter(s) pMMcronolar UV:U traviol et spectroscopy Exanple 1
[ 0086] The aritiproliferative activities of 4-am no-5-fluoro-346-(4-
nmet hyl pi perazi n-1-y0- 1H benzi m dazol - 2-yl i qui nol i n-2(1H) - one
(conmpound 1) wer subjedtisgihsamarastyg.aoflahpofe?00toBE00 refmb afihercomebiind in thes
and primary non i e i £l |: . I'ls
were plated in ggh'\bl!egﬁﬁr%ogt elFJsr?fé%P ?Zr}e %‘?@ggﬁg&ﬁr@%&ﬁ'&?‘r& b‘l"gge%e?% tinme
for adherent cel Puffigiplido Brovidsiadsx ffabpue’Sde 1B neltn- elidhecamnaund inthe ee
?gys Iat)er XL abl guﬁi@dt’ls%la\éﬁig%r@%nﬁ,wf‘aﬂﬁﬂ 18y t%skfb %Mogtb‘é@lo%b% in the
ronega) . sor bgnce, mu_\Wwas .nmeasur e n val ues.
cal cul ated usi ngs%‘?ﬁ??’ﬁ?@ér Q-P%ﬁﬂté%@ibﬁﬂnaﬁﬁPF’fﬁ'@ F'W%?}ﬁ’%‘g?‘? bl{ the
conmpounds wer e i sefdiaitechooht df tidheongethd of fomuld, eritalaes, and dal€thereof

presence of five [ ec i.pant VEGF.- For the SCF/ c-KIT- -assay the
| F-1 and H526 cer&\ﬂgaﬁﬁbéﬁ?%cﬁ%ﬁ%‘for three days in the presence of

40 rig/rid., and 100 ng/nL reconbi nant SCF, respectively. - . ,
Proliferation wal?043kayed'ns uEbrriasaeity B'@F%ﬂtimﬁ“%ﬂ?tpr%%%ﬁﬂp?ﬁgd%fﬁé
absorbance at 49Qedting\cakée? 86mpHNigy AfinikAiEd d¥tbReMhARERcer a
regression. Result are Sho'\,,«\i% in Tablg |. %OOBZJOII n E subse,& f the
cancer cell i ne§”f§%‘a’ EReyg &OHE'IPP‘&TA havjng S P PRETRACEIN RS

i nhi bited w th EadsfablemAilt tdred oniitren thewiof, lor alpbamateplinadipacepablean
RTK targeted by : : 2554 i i ;
netive PLTs: PnEREgiEtubylel Khrotds aREEICRT O MmESFRE colpbNRM
nedi at ed nedi at eftespbiprisianmatf) haurs after pdmigjstaiian Prbget e 4Q00Inginlka
cell line. Even §ftAa'8bmpdiing i fhklsublefs HRAT4R6RRHSr 88HRIsGhtid 8n some

targeted RTKs (e.q,,.VE and P determ.ned .hy RT- P e
experi ment s shov@'gb‘?q‘fg?'% ¢ _Wﬂl"@%’?‘&ﬁ%‘”%ﬁ’s‘%‘ﬁ“ﬁﬁm 'ﬁﬁc‘g}%‘?ﬂtltﬁs does
not fully expl ai provile apait@ato 3300 pg/oiLidf heabimpeums fdioe subjdsd'e plaémia Bt h
conpound | . -Thi sg f i.ngk ﬁ‘“% - ' I DD LA f:
mul tiple RTKs Orﬁ%}g@&‘%}%& ni e%t%w?ge%%tejﬁje%? ?Or?a lémr\gggéﬂr?g?m%em ?h(‘)ar
the anti prol i f ergibjeges biopd 4 hpwapfieradmiystalapaliad 40 tp §00 nafv. ofdre
line. [ Ooﬁﬁ] The mmhg Sh aé ﬁﬁb’iéét’s|da@gﬁ|23ﬂﬂﬂﬁcbfﬁﬁ%tﬁﬁﬁlsﬁéﬁﬂd cir%llaaﬁﬂsgq%
response en in ted w conpoup, Wwitn, tweepg '1 an
QA i ncl udi ng tmfg&?ﬁﬂgw‘ Oéh]el.CW%E%J]'PII%@W&F%E\%?]%?%?W% ry -
epi thelial cel | sadrainidtratinE boot 40eib 250 neimbpat dst angoapd trhibé isabjed’s| | S) .
Consi stent wi'th'j [ J.0e L4a and
W4; 11 xenogr af t@%ﬂné%.ggﬁﬁﬁéﬁ%&li%hgﬁ ?%h{&gf%@e@% négrr%"pgﬁ{ﬁ lin
vivo. - Table 1 copurysd Euhe gebjedtedlyod 24 hoymatter administration.
[0044] ©  Typically, in the methods of treating cancer described herein,
the compound of formula | or a fautomer iheree_of is administered as a
pharmaceutically acceptable salt, Salfs such as lactate, malate, miesylate,
acetate, tartrate, phosphate; suifate, nitraté, HCl, citrate, or maleate in vatious
motar 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 pétient in a pill, capsule, tablet, gelcap, caplet,
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EC so 1404.tM ECso> 10 pM W4; 11 (AM.) RS4. (ALL) 4T1 NMDA- MB435
(breast. U87 (brain KML2L4a . (nobuse breast . cancer) SKOV3 (ovarian
.. cancer) (colon cancer) HWEC cancer) cancer) ion (CM). Ku812
(VEGRVEG- (CML) MOLT-4 (ALL). R2 nediated; endothelium ARH77
(multiple . nyeforna) TF-1 (SCRc-:KIT . ' nediated;

. “suspension, or aqueous solution and is administered orally. In-other
embodiments, the compound or salt may be-administered by lnjection as
described below. '

[0045] Thus, in some embodiments of the present methods of treating
cancer, the compoun_d of formula 1 is administered.as a pharmaceutical
composition or medicament that includes fructose. Such oomposjtfons may
also include a flavoring agent such as tetrarome mandarine flaver or the like
and/er a diluent, such as water. Hence, the present methods of treating

. cancer may. further include mixing the solid compound of formula { wiffy water
to form an agueous mixture before administering the compound to the
subject. The invention further provides the use of the compound 1 of formula
lin prepanng a medicament for use in freating cancer.

[0046] In some embodiments of tho ;_Jresont methods of treating .
cancer, the amount of tne compound of formula { administered fo the subject
ranges from 0.2510 30 mg/kg body weight of the subject In other
embod[rnents, the amount of the compound adm:nlstered to the subject
ranges from about 25 to 1500 mg/subject per day, from about 100 fo 1000
mg/subject per day, or from about 200_to 500 mg/subject per day_.

[0047] - The present methods of treafing cancer are efféctive against a
wide variety of cancers including those in which thé cancer 16 be treated is a
solid jumor or leukemia. In particutar, the preéent methods may used to treat
cancers such as prostate, coloractal, breast multiple myeloma, pancreatic,
. small oeﬂ carcinoma, acute myelogenous leukemia, ehronic myelegenous

Ieukemla myelo-proliferative diseass, nonsmall cell lung, smalt ceil lung,
_chronic lymphoid Ieukem}a, sarcoma, melanoma, lymphoma, thyroid,.
neuroenolocrine,' ronai cell, gastric, gastrointestinal stromal, glioma, brain or
bla{dder. While not wishing fo be bound by theory, it is believed that the
present methods of treating cancer are effective against solid fumors because
the compound of formula | acts as an angiogenesis inhibitor. More
specifically, the compound-of formula |'and its active metaboiites are believed
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1-1CT116 (col on Cancer) bul45. (nrostateCahcer) PC3 (prostate
cancer). AM.) H209 (lung cancer). H226 (1 ung cancer) HT29
(colon Slicer) . SW620 (col on cancer) . PrC (normal ProState

epi t hel l urn)

to selectively inhibit certaln recepior tyrosine kinases involved in tumor
angiogenesis-and in leukemias.

[0048] In some emboﬁiménté, the present methods of treatiﬁg cancer

- further include administering the compound of formula | as';iart of a treatment

. cycle. A..treaﬁﬁent cycle includes an administration phase during which the
compound is given to-the subject on a regular basis and a holiday, during
which the compound is not administered. For example, the treatment cycle
may comprise administering the amount of the compound of forrnula 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
admihiétering the amount of the compound daily for 7 days, followed by 7
days without administration of the compound. A freatment cycle may be
repeated one or more {imes to provide a course of treatment. [n addition, the
cgmpound may be administered once, twice,.tl'lree, times, or four times daily
during the administration phase of the freatment cycle. In other embodiments,
the methads further comprise administering the amount of the compound
once, twice, three times, ot four times daily'or every other day during a course
of treatment. A course of treatment refers to d time period during which the
subject undergoes"treatment for cancer by the present methods. Thus, a
course of treatment may extend for one or mare {reatment cycles or refer to

- the time périocl during which th:'e éubject receives daily or intermittent doses of.
the compfnund of formula 1. '

[0049] There are.further provided methods for treating cancer
éompﬁsing adminisiering to a subject having cancer a sufficient amount of a
compound of formula 1, a pharmaceutically acceptable-salt thereof, a tautomer
thereof, or a pharmaceutically acceptable éalt of the tautomer to provide an
AUC of about 500 o 60,000 ng*h/mL of the compound in the subject’s plasma
or abouf 780 to 120,000 ng*h/mL of the compound in the subject’s bloed. In
ather such embodiments, the amount of the compound administered is
sufficient to provide an AUC of about 1,000 fo 30,000 ng*h/mL of the
compound in the subject’s plasima or about 1,500 1o 60,000 ng*h/mL of the

18



.HVEC (normal manmmary epithelluM - " all cell lines tested
were of human origin unless otherwi se noted. Exanple 2 [0089] Two
nmet abol ites of conmpound 1 were identified and partially characterized
in pooled rat plasna froma 2 week toxicology study. Day 1 and day 14
dosed ani mal plasmas were anal yzed by UV and LC/MS from once a day 30
or N ng/ kg, PO, dose groups. The two identified netabolites were the

pi perazi ne N-oxi de conpound of fornula Il (conmpound 2) and the N
denet hyl at ed conpauRdingfin fHe'<ibe "HI d((il‘PBﬂQP&Q:h Ho ﬂ_[g)g q for
synt hesi s and charact gr |mz§§t| on @t Y corrpoun?rI EE%U ra C}Rfevel S

of the metabol it &0y BHRY %OW%B@&MW&@&WPWH 'rtfaﬁﬁa'wp@t@rplﬁsalamﬁom

Il evel s of conmpougkbul 3@oers 86, umﬂngrﬁmimﬁtﬁ@mmﬁai@me@nqe&t@m&}éuous
anal yses) are given in Table 2 he N-desnethyl netabolite was found

o post "dose” palsoBty Y, | EleoblpadRRES ANPRGRIIRLAT doliRbSadP) o°
be-present in | ovasnpaaipd efitarowa . raphasoatsyticrily Qc@m sajt thergotha tautorueT

day 14 in the 8%3%#%Qgﬁsrﬁcemmcép@bnemafﬂaa t&lAdmdr, infind he 30
ng/ kg dose greup (Tab tabolic profile does not change

wi th dose or durBiEPyatigho (fd?%d'%r'%tpl"&d‘lst‘i‘ge RIMafors freating capiarowherein

i ncrease in tandeishwinitldososmne Additaienss suililié fo plaside asieastahé on.
[0090] .Wth both dose groups, the duration of dose, pay 1 vs 14,

does not appear to T A%M%ut%{cﬁ%ﬁﬁn (PYAARIB, @%H‘Ep subject’s

nmet abol i tes al one (T ores conpared to corti
Conpound 1 | evels. dB@B@aﬁa\ﬁntahOf@GP'é&‘ﬁodﬁ 8860 ag(nb of pgupdsin.the

reflected by a decreaﬁlgem piRdaRRhiitie adifiviiletedo tHeblibjecthi s suggest s
that time dependent uction in exposure of compound 1 is not

reflected in increas I 4
cont ai ned conpound 1 rret ahgmegmgq%&? &1 h{% aﬂgigiﬁimﬁour
sanpl.es on day 1 |ndh@'éf§|aﬂgl' Qdﬁﬁﬂ'sﬁﬂi@ﬂ@fP@%BO&:@Q%D@ML@WMCONPOUM o

met abol i tes or conpowe subjidtl Hboandhoirsifikr SARRARERH BRE Hbje30or 80
ng/ kg. The N-oxide netabolite is present in higher abundance.than the

Nlesol ethyl . met abol !k o gl b B35eatasla bh B0 RgiAEbfink RamBQnER K9 05

group :and in all bu 30
my/ kg dose group. ThaulpdePlasiiaydr ah@qfiﬁﬁm 120, W@ﬁtﬂ*@fﬂﬂ-ﬁﬁé@rcwwm in

more sl owly than thaihecgubreef@ayamwﬂeﬁ.ua%ﬁm.agreatd,@.@%BeétllZ and’
indicating thatthe plasma | evels of this nmetabolite are 't kely

determ ned by it te -of, elim nati.on rate for mpt.i.on
as is, in contréé?éﬁl i keliﬂ}s?'gﬁ Fﬁgdlmegfas Dgg{é Js?a“&? D?pm&) 5?5%‘3“"
Level s and Esti dhee@p@mﬁmaf@medmanj@ntteaﬂmgamcsr eactRanit ddsaisma Dose
"ing/ka). . Day gyficient to provide at least one of

(@)a Cinax of about 50 to 500 ng/mL of the compound In the subject's
B plasma or @ Cuax Of about 100 to 1000 ng/mL of the compound inthe
' subject's b[ood

{b) about 20 fo 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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. Sample Tine (hr) - DS-Q13- .(nO nD1 - N-codde (n4/nl)1 O- -
Compound! (namD2 . 0 30. 1. 0 301 1-2 14 1090 635

{c} an AUC of about 1,000 to 30,000 'ng*hlmL 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. . '

t005'2j‘ " 'In other embodiments, each unit dose is sufficient to provide af .
least onie of - ' '

(2) a Crax of about 50 o 250 ng/mL. of the compound in the subject's
plasma or a Cpax of about 100 to 500 ng/mL of the compound in the
subject's 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

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

[0053] In stili other erribodiments, .éach unit dose Is sufficient to provide

at least orie of .

(@) a Cpax of about 75 to'150 ng/finL of the compound in the subject’s
plasma or a Crex of-about 150 to 300 ng/mL of the compound i 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 {o 500 ng/ml. of the compound in
the subject’s blood 24 hours after administration,

[0054] In another embodiment, each unit dose is sufficient fo provide a
Cmax of about 100 to- 2000 ng/mL of the compound in the subject's plaéma ora
Crax of abotit 200 to 4000 ng/mL of the compound in the subject’s blood; or a
Criax of 100 to 1000 ng/mL of the compound in the subject’s plasma or a Crnax
of about 200 fo 2000 ng/mL of the compound in the subject’s blcod.
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'[0055] Typically, in the uses of the compotind of formula | described
herein, the lactate salt of the compound is used to prepare the medicament.
Such medicaments are suitabie for oral administration. The unit dosage form

 of the medicament iricludes but is not limited to a pill, capsule, tablet, gelcap,
caplet, suspension, of aqueous solution. In addition, the medicament is
suitable for administration by injection as a short bolus, slow infﬁsioﬁ, 6r long-
term infusion. i '

[0056] The compounds of formula [, formula I, and formula lll may be
accompanied with insfructions that describe any of the methods of the
invention. Therefore, itn some embodiments, the invention provides at least
one compound of formula |, formula Il, and/or formula {l} in'combination with
instructions for use in a ' method of treating cancer.or analyzing the metabolic
profile of the compound of formula L.

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

-treaiment.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 amotnt of compound administered is doubled with each
subsequent treatment cycle after the first. In some ermbodiments, the
treatment cycle comprises admitiistering the same amouit of the con;lpound
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 o 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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tautomer, and/or salts ranging from 25 to 1500 mg. ‘The -medicament may be

-arranged in.a kit comprising 7, 14, 21 or 28 dally amounts of said unit doses,

the kit being suitable for use in a treatment cycle comprises administering the

daily amourit of the compound for each of 7, 14, 21, or 28.days, followed by 7
-.of 14 days without administration of the compound,

[0059] In another aspect, the invention provides methods of treating
cancer, comprising administering to a subject having cancer, a sufficient
amount of a compeund having the formulal '

-N/—'\_

N - '
. H
H 0
,

a pharmaceutically acceptable salf thereof, a tautomer thereof, ora
pharmaceutically acceptable salt of the tautomer, and exposing the subject to
one or both compounds of formula Il and formula 11l selected from:

‘ N NH

FNHZI\,I )

Ry N '
@fi*ﬂ

)
H
lor

} g NmN'ip'
_F NH; N- L

R N

N° ™0

H

1,

23



100 .1. O O- OO0 100 1 1-2 35. 424. 1212 100 1 4-8 84 779 2075

. whereby one or both of the compounds of formula I} and formula Il are
. produced by metabolism of the compound of formula | by the subject, to
provide a combined Ceax for one or more of the compounds of formula 1,

. formula I, and formuia ill ranging from about 20 o about 4000 ng/mL in the
subject's plasma ora combined Ci,ex for one or more of the compounds of
formula 1, formula 11, and formula IlI rangmg from about 40 to about 80G0

: ng!mL in the subjéct’s biood. '

[0060] In yet another-aspect, the presentinvention provides methods
_for treating cancer comprising exposing a subject having cancer fo a sufilcient
amournt of one or more compounds having a formula selected from:

‘ M
F  NHy :}@*N

H '
Wan

N NH
ENHp N .

an active metabolite thereof, a phamaceutically adceptable salt thereof, a
tautomer thereof, or a pharmaceutically acceptable salt of the tautomer,
sufficient to provide a combined Cpex of about 20 to 4000 ng/mL of the one or
more compounds in the subject’s plasiia or a combined Cpx of about 40 to
8000 ng/mL of the one or mere compound in the subject’s blood. In some
embodiments, the amount of the one or more compounds provides & Crax for
one of the.compounds of about 35 to 2600 ng/mL in the subject’s plasma or a
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‘Crmax fOT ORe of the compounds of about 35-t0 6000 ng/mL in the subject's
blood. in other embodiments, the amount of the-one or more compounds
provides a Ciq for-one.of the.compounds of about 35 to 1200 ng/mlL. in th‘e
subject's plasma or a Cpyax for one of the compounds of about 50 to 2400
ng/mL in the subject’s blood. in some embodiments; the compound of

formula:

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

QN\_/N—

a pharmace'utically accéptable‘ sailt thereof, a tautamer theréof, ora
pharmaceutically acceptable_|salt of the tautomer is administered {o the
subject. In yet other embodiments, the compound of formula:

N NH
_ NH2 1\11 L N
= N
H
ﬂ o
a pharmaceduiically acéeptable salt thereof, a tautomer thereof, or a

pharmaceutically acceptable salt of the tautomer is adminish_ered to the
subject.
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100 14 4-8 19 533 1099 .100 .14. . 24. . -.10 102 t93 1:
Metabolite levels estimated based on netabolite UV absorbance areas
in conparison to conPound 1 UV areas and using 'previously reported
CoMpbund 1 levels. 2: Compound 1 levels previously quantified in a
separate study fromthe same plasma sanpl eth anal yzed herein:

Exanple 3 In vitro kinaie assaye for receptor tyrosine kinases [0091]
The ki nase activity of a nunber ofprotehrtyrosi ne kl nases was

rreatsur ed by p[ oVvjpdis g ATPmaawerﬁqghufyqpé @@féiy}fﬁg?lc@@ﬁi&éé}%f@rcofﬁagﬁﬁi g
containing a tyrpsine anino acid resi S |

assaying for the®PYad FW"HH&QE‘F\%& WB??‘;)‘F%E?\%"I%/h’BQ'F'Wéﬂ\%m dua
Reco nbl( nant p ; ot pharmacekinstisp gintiprgmbadyhamicy bbpé a&ﬁp@.lrddﬂiragﬂﬁeafaﬂ"eh e
FLT-1 (VEGFR1 -2, BRCGERLS, and  FGER]
Fecept ors vere cSOPRBCIPof i rmelnd: TR Rl G or gLine
expressi on syst einventinkj thensgmproanded meshode fqydeterninihg\d metgbelicpntfilhiods

I nteraction (for

Chr omat ogr aphy (fo ﬁb(ﬁ HﬁN&E‘F 5‘ éﬁﬁ{l%gg%egyb’{yalﬂﬁé@ga% éosn%egy,
test conmpounds vﬁ@?'@% @fﬁ&hwﬁgﬁmm%ﬁqcﬁmsws@%ﬁhﬁ kioragrxiB @ shbfert: an
appropriate ki nagg hefed inklidas mkasurfih B Aislunt Kf SR one metabolite of the

_compound in one or more samples of urine, biood, or tissue taken from the °
subject. Metabolites that may be measured by the method include an N-oxide
.compound having formula Il:

_ _ Nf—\Nxo
. ‘F ) NHg l\ll . ' \_/
' R N
@ff i
N O

H
B

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

P

|

formula III:

aiso known as 4-amino-5-fluoro-3-[8-(piperazin-1-yl)-1H-benzimidazol-2-
yllquinoiin-2(1H)-one. In some such methods of deterrmining the metabolic
profile of a compound of formula |, the methods include measuring the
amount of the metabolite of formula Il and the metabolite of formula lil, The
amounts of metabolites may be measured using techniques well known fo
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protein and an appropriate biotinylated peptide substrate were added
to give a final volunme of 50-100 pL, ' 'reactions were incubated for 1-3
hours at roomtenperature and then stopped by addition of 25-50 p.L
of 45 mM EDTA, 50 rnM Hepes pH 7.5. The stopped reaction mxture (75
pl.) was transferred to a streptavidin-coated mcrotiter plate
(Boehringer Mannheim and incubated for 1 hour. Phosphoryl ated
pepti de product was neasured with the DELFIA tinme-resolved

fl uorescence syst - B i i-ng. r Qpl

| abel od ant - phos st SosTAde S rELARGUIAGER: ITIS BRI BINE, |\,
the DELFI A assay 9upmaiogienby-5@spskantinsesay diG-MS: rnM MD0O12 for the
anti body dilution. Tine resolved fluorescence was reed on a Wl |l ac
1232 DELFI A fl uor [agegier or InatiHdr aspectsost thd invantibn, there argpravidédaeibods dine

.concentration of -each .cogpoun % i nhibi.tjon (105 .
waecal cO at Ied enp?%ﬁ%’ﬁ%g%ﬁ?'?%gg&%%&pé’g ?h%"i?lsf?’%&?g a&lh‘?""&afﬁﬁt'cauy
anal ysi s sof t war eactep@de]salt thetgof \iH@HRMer VEGBRDT a ph@iiRGeulitally &:ceptable

and. FGFR1 ki nases sl

oM V012, 11 M NaEe o e %@P?p’f ér}‘g“?%t[ B@g‘ ,“i%ﬁ%ﬁ%&%‘“&nf o g'gféwgép
gM cor resci ondi ngoBh@eemgauad éna pripele gburigbliped s issp faken fomAtmreubject
VEGRRS, Ti - 22 anghe feoblidi) bosheamilodats 1 hojgel mhis iR may
jig/m., or oi Pg/nL _respectively. For e nase assa

o+ enoymo. wi CHAEHR AT eARAEG te QAL S A Rb g U L e
except for changismnptd Avatatiolfepthathaashbebasatread incnds but artinothinited to, that
pM ATP, and 012. 5yj..NLbLot | -I(Bq;ﬁERQP Y¥HYQWR|W i !EIE%

pepti de substrat?ogg%%b%&%}hg a ovea%conp%unds%alg'ggtﬁgycg ar]ncfaé&fmma
val ue of |ess thaf _1‘639‘3\# wbwlm@'_@ﬁéb@ "P&DFEWQE{'"VEMIFNWO @nd
FGFR1. [ 0093] RecombistafiplcdTbnht isMigedtat Siffbat thhdiamep theBmpaidl ofLCk
are available ce nrggrﬁhall arad_wt-;;re u%ch@e from Upstate

Bi ot echnol ogy. FoP™R %%'%é?,a F@Eﬁer@aﬁb GfH9°%Rer e serially diluted
in DMSO and then mxed with an appropriate kinase reaotion buffer
plus 10 nM 3313 JARFA- | abdh edotharasperiethricriapevided thei aempaund haying
aplor opr i ?t (35 gl Zt lfgbﬁlu.ﬂ% £& ﬁ&%ﬁﬁdn‘é@ﬁc&“@%&%ﬁhﬁ#&%ﬂgﬁe@fﬂﬂ,eéjta%ﬁrr% ¥Rredr, loraal
vol umre o . Reactions were incu or 3- _. ours_ at room
tenperature and tﬂ@ﬂ“@?%‘ﬁ??é'&aﬁﬁ?pkqb%rﬁaﬂé’? E\Gﬁ@”t‘?@%f@ﬂJF%b‘fE’a‘W@P‘i? oat ed
VWhite mcrotiter tpatihgcdntbecomprisingsyairdstaingemdinaount oigsaldémpound ofa
stop reaction buf -1Q0. . IP. Merl.
hour i ncubati on, c{aﬁée r;i{arﬂér&t ;g\r/EIM ﬁﬁﬁ%ﬁgée%g%%%%%ﬁds\?ﬁ? "fII;BS and 200
pt. Mcroscint 20 scintillation fluid was added per well. The, plates
vere seal ed and ‘count &) afsisn®f 2PBRERIA 008 RemE- G e fopmehin rsuBieels
conpound for 50% i nhi piakima®r & CHmMF abes 402 8000aigadL enpé @¥mpeund in the

non-|inear regression | g, XL Fi ata Sj,S.Software. [0094] The
ki nase reaction. buff sﬁ#c&?h@%@h&ﬂ}s dﬁ‘ﬁ&%%&ﬁ"@b‘*nﬁ”&leﬁéd 50 . M
Tds-HCl pH 7.5, ‘15 mVI Md 2, 30 M 'MW 2, 2 nM OIT, 2 nkt EDTA 25
mM bet a- gl ycer ol phosf&pedt 18 lo2dPBaa(miaof thegompogng iasublgses plasma 24
gpprpprl ate EEPEE gYW EﬂéNﬁdérmﬁ%faﬁ?tybeNégw%ﬁm @Mgﬂg@iﬂL%ﬂiﬁé%mbt?jnd y
i ot i nGGEEEKVI " K- N . ar. Fyn _an ck); p.
unl abel ed ATP, and 1 Wl\q"?ﬁ%%%sg[gag%]‘qﬂ’frﬁ aﬁ?’%@'@"'ﬁﬁ@@?‘f @!'eéf’&%‘:@%ft
and FLT-3 were. neasured by provi di n8 ATP and a peptide ‘or protein
containing a tyrosi ne(Can AbCrfiaboytSeD dued. Pt nghiod pHfdha samuasnd inshd

as S@)é' ng. LOV ';Tg_e tr ?nﬁﬁfcfgbla%gwbl%&7?’ioe&tﬁ.dot9 rr\nh“lﬁmtbf ft%'clﬂﬁxpound in
resi due. Reconbi nan r ot ej ns- correspaondi 0 the ... cytoplasmc
domai ns of the c-Kit g‘ﬁé”&ﬁ?‘t—sﬁ?@é@'ﬁ”d?ﬁ aa'g".‘@tﬁﬁﬁ fafas é‘daie‘i
(Proquiriase). For testing, an exenplary conpound, for exanple

4-am no- 5- '

fl uorc-345: (4-net hyl pi peraiin-1-yl)-1H beggi nfdazol - 2-yl ] qui nol i n-2(1
H)-one,. Was diluted in DVMSO and then m xed with the kinase reaction



VEGFR fit VEGFR fl k1l bFGFR PDGFR FIt3 c-kit Conpound 1 0.010 0.013
0.008 0.027 0.0001 0.0015 Conpound 2 0.004 0.009 0.005 0.910 0.0004

0. 0002 Conpound 3

[0064] In some embadiments of the compound for use in a method of
treating cancer, each unit dose Is sufficient to-provide at least one of

* (@) @ Cuy OF about 50 to 500 ng/mL of the compound in the stibject's
. plasma or a Cmax of about 100 to 1000 ng/mL of the compound in the
sutbject’s blood,

(b) about 20 fo 1,000 ng/mL of the compound in the subject’s plasma
24 hours after administration or about 40 fo 2,000 ng/mL of the
compound in the subject's bload 24 hours after administration, or

(c) an AUG of kbout 1,000 to 30,000 ng*h/mL of the compotnd in the
subject’s plasma orabout 1,500 fo 60,000 ng*h/mi of the compound in
the subject’s blood. '

[0065] In other emhbodiments of the compound:for use in a method of
treating cancer, sach unit dose is sufficient to provide at least one of _

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

(b) abouit 40 1o 560 ng/mL. of the compound in the subject's plasma 24
hours after administration or about 80 to 1,000 ng/mL of the compeund
in the subject's blood 24 hours after administration, or

(¢) an AUC of about 2,000 to 15,000 ng*h/m. 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.

tOOGG} In still other Eﬁbodiméﬁts of the compound for use in a method
of treating cancer, each unit dose is sufficient to provide at least one of

(2) @ Crax 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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0.019 0.012 0.019 0.037 0.0001 0.0002 Exanple 4 [0097] This single
agent study evaluated daily oral dosing of conpound 1 in the KML2L4a
human col on tunor nodel. [0098]. Fenale Nu/Nu m ce, aged 7-8 weeks
(Charles River), were inplanted with 2x106 KML2L4a cel |ls

subcut aneously. in the right flank. Treatnent began 7 days |ater when
average tunor volunme Was ‘125 mms. This was desi gnated as st Udyday 1.
COmwciUnd 1 Was formul ated as a solution in 10 nM Fl 3PO4 and

0] et et he ot ooy ®Y iS4 BOIRH SENE QL o BRI PRI Sama 2y
si x groups of comouh@m-aﬂ%’@gmir@ﬁaﬁm or3boutigivio-500 0g/nB.0w theyedogpopndin,
g.d. [0100] Pl asma Sarm!e%ﬁbj&&fs%wamous@meﬁﬁrﬁhki@tﬁn@ni mals i'n each

.dose group on various days to characteri'ze e pharnmacoki netics of
conmpound 1 in tunor-bearing mce (N=2/11 oi nt4£do roup).. Tissue
and t unor conceng’? &?ti"ﬁ}? © 9@5’5@@1%%1.’"&55% aey ?‘ﬁ?’stﬁ%grqvﬁg?ﬁm s

col | ected from amboutl1901tn2000:glrD obihd c@@Poung/iik the dabjectyr agmandr B8C a0 of
24 hours post-do ' IRy o)) | asma
conpound 1 concent?AR0ER: 46 AhTE ot hATRRLU0RE SAERU Hond o gechAl
LC/ MB/ M5 assay widps i SElripnta prayideratige 0610010 1 0Bumol nfiwicompaund in
lower limt of qufdubjedtd MBsrha-bidd,Qlof Abdi8L00-10(2008 hoRL dfityeEompound in
Laboratori es, W)rcesu&er, I¥A Titsue and tunmor conpound 1 :
conCentrations witeSURiests BIgeds ni ned usi ng a non-val i dated LC/ MS/ MBS
assay wWith a calibration range of 20 to 43740 ng/g and a LLOQ of 20
ng/ g. [0102] Conp&6TE phafhere ikiuriben provideddheuse of anapabplitaidddete)iniogr e

obt ai ned using SﬁmﬁdﬁcB%%qwéérﬁﬁ‘d%@héﬂﬁ@#oyrﬁﬁlé l,fa{ &IerﬂE@éi&ti&lll?S”? \
conpound concentration-tinme data | n eac c;lose %rgugﬂon each sanpling

d h
day (WVinNonlin PFEPEY itdherecfcd tauigmel fhergghcor Aepulkgaty gepegieble
wer e determ ned - sait tfghStaotoneeTh aaubjedt; themetddlie comprtisg abessdof€ofan

concentration valu s those observed i mediately
NGRS PR L8

prior to dosing: gniticant dose-dependent inhibition in tunor
growt h was observed at all doses by 4-7 days of tr;gtnent (see Table
|

4). The cal cul ated ED50 ‘'was 17 .ng/ kg, Tund q@_ ons of > 50% of
initial size were observed ¥ 9‘""2 bf .

. . H
' N" 0
. H' ' -
or an N-desmethy} compourid of forrula: '

: N NH
F. NHZ."]\'] ™/
R N ' .
ﬁ:Ir i
_ N7 N0 .

LR

- [0068] " The instant invention also provides for compositions which may
be prepare_d by mixing one or more compounds of the instant invention, or
pharmacgutiq_ally acceptable salts or tautomers thereof, with pharmaceutically
acceptable carriers, excipients, binders, diluents or the fike, to treat or '
ameliorate a varlety of disorders, Examples of such disorders include, but are
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in the myjority of mce dosed with conpound 1 at 200 and 300 ngy/kg,
however these doses were not tolerated for the entire study duration.
By dais 12-18, mce treated with 300 ng/ kg | ost 20-30% body wei ght
and were euthanized. In those treated with 200 ng/ kg, 1 of 10

was. eut hani zed on day 14 with 22% w | oss, and the renai ning m ce
wer e eut hani zed days 21-24 with > 25% wei ght | oss: Mce were dosed
for 37 days with 100 ng/kg and remained at 98% of Initial weight;

aken dounon- 020 "DHediblipUgpablreti Fpblenl et i Al aRal
cal cul at ed. (Tamr@rém}uc sTalficel! mmemafmmn%@mpﬂwlwkewﬁ,mund 1
Dai |y dose cognﬁy%ggr oﬁé‘le%kérﬁfaﬁtﬂ%elﬁ-ﬁ?ﬂfera\(ﬂé dle8¥sed n Nﬁaﬂalgy EBnPr‘iﬁ)Iali

Treat ed/ Cont unor tion P val ue vt
Vehi cl e 1333+282plllung, chyopig Myrepheiddeuksps, saggmapmelangns, lyaphafisg 861

+321 0.65 thyroid, neurcendocrine, renal cell, gastric, gastromtestmg! stromal, glioma,
brain-or bladder. A 'therapeutically effective dose further refers to that amount
of one of more coimpounds of the instant invention sufficient fo result in
amelioration of symptoms of the disorder. The pharmaceutical compositions
of the instant invention can bé manufactured by methods well known in the art
such as conventional granulating, mixing, dissolving, encépsulaﬁng,
lyophilizing, emulsifying or levigating pracesses, among others. The
compoéitions can be in the form of, for exémpl’e, granules, buwders, fablets,
caps;u[es, synip, suppositories, injections, emulsions, elixirs, suspensions or
s;;v.lutions. The instant compositions can be formulated for various routes of-
administration, for examble, by aral administration, by infranasal
administration, by transmucosal administration, by rectal administration, or
subcutaneous administration as well as intrathecal, infravenous,
intramuscular, intraperitoneal, intranésal, 'intraocu!ar or intraventricular
injection. The campound or compounds of the instant invention can also be
administered in a local ratherthan a sysfemic fashion, such as by injection as
a sustained release formulation. The fo!!oyyrihg dosage forms are given by
way of example and should not be construed as limiting the instant inverntion.

[0069]. For oral, buccal, and sublingual édministration, powders,
suspensions, granules, tablets, pills, capsules, geicaps, 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 saits or tautormers 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, mannftol, maltitol, dextran, sorhitol,

starch, agar, alginates, chiting, chitosans, pectins, fragacanth gum, gum

- arabic, gelatins, collagens, casein; albumin, synthetic or semi—sydtheﬁc

30



35 0.0037 30 ng/ kg 553+ 213 0.42 58 s0.00001 100 ny/ kg 263+108 020 80
s0. 00001 200 ng/ kg 98+40 0.07 93 0.00001 300 ny/kg 74 +30 0.06 94
s0.00001 [0104] On the second day of dosing (Day 2), plasm
concentrations of

polymers 'or‘gtycerid'es, methyt cellulose, hydroxypropyimethyl-celiuiose, .

' -and!or polyvinylpyrrolidone. Optionally; oral dosage forms can confain other
ingredients to aid in administration, such as an inactive diluent, or lubricants

~ such as magnesium stearate,-or preservatives such as paraben or sorbic
acid, or antl-oxidants such as ascorbic acid, tocopherol or cysteine, a .
disintegrating agent, binders, a thiclgeners, buffers, a sweeteners, flavoring
agents or perfuming agents. Additionally, dyestuffs orplgments may he
added for identification. Tablets and pills may be further treated with suitable
coating materials known in {he art.

- [0070] . Liquid_dosage forms for oral administration may be in the form of
' phannac'eutiéally acceptable emulsions, éyrups. elixirs, suspensions, slurries

and solutions, which may contain an inactive diluent, such as water.
Pharmaceutical formulations may be prepared as liquid suspensions or
solutions using a sterile liquid, such as, but not limited to, an oil, water, an
aleohol, and combinations of these... Pharmaceutically suitable surfactants, - .
susbending agenis, emulsifying agents, may be added for orai or parenieral '
administration. ‘

[0071]} As noted above, suspensions may include oils. éijch oils
include, but are not limited to, peanut oil, sesame oil, cottonseed oil, com oil
and olive oil. 'Suspe'ns'iori preparaiion may also cqniain esters of fatly acids
such as ethyl oleate, isopropyl myristate, i"atty acid glycerides and acetylated
fatty acid glycerides.. Suspension formulations may. include alcahols, such'as,
but not limited to, ethanol, isopropyl alcohol, he'xadeéyl alcohol, glycerol and
propylene glycol. Ethers, such as but not limited to, poly(ethyleneglycol),
petroteum hydrocarbons such as min’eral oil and petrolatum; aﬁd water may

" also be used in suspension formulations.

- 10072 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 aerosgl containing any appropriate solvents and optionaily other
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conmpound 1 increased proportionally with dose (Table 5) in all dosing
groups. Follow ng multiple dosing for at |east 2 weeks, plasna
concentrations were conparable to those on Day 2, suggesting no
accurrul ati on upon once daily dosing in mce (Table 5). Simlarly,
predose plasma concentration of conmpound 1 collected on Days 3, 8,
and 15 were simlar within each dose group, suggesting that steady
state was reached after Day 2. Therefore, these data suggestlli at
conpound 1 fol | céonspotindeswhdas) bukenot mﬁﬁﬂmﬁbﬁﬁ:mﬁh@éﬂﬁﬁi@%m&dﬁ% in

obser ved at | dosedgians HEmHER, oisRthE SN fofipeand” Ve
correspondi ng pImmmeimes&afExamﬁmwﬁmtmuamethmmm ofind
AUG val ues, rangﬁﬁmﬁlé%ﬂo%@é ?:é%oﬁ}%‘i’tv(%'% Wﬁ@m@&td’(r@é‘bﬁgwﬂ

respectlvely (Fi gure e correspondl ng

concentration va¥deBateahijed,18%57% aﬂ%@%ﬁﬂﬁ?ﬂt No 'I%@f@@ @ohipsliantfor
Conpound 1 Phar- *&mfbmrdrﬁula%@my ﬁ{cﬁxdé Qﬁ%lpﬂﬂﬁﬁgﬁ @R RifoxibeTe

Dat a FoIIovmngCh n lto M.ce Bearlng SC
KML214a Tunors ﬁﬁg@ g a?hﬁ%r@&ﬁﬁ BPEPRHICATEPBPUNAREE
Pl asma Concentr al:he imtant lnvéﬁtioglmi:UnVeﬁuﬁHy@mﬂragimthé foristlan laaﬁosol'Epm
(hr) o presentation from a nebulizer or the like.

[0073] Injectable dosage forms generally include agqueous suspensions

- or oil suspensions which may be prepared using a suitable dispersant or
wetting agent and a suspending agent. Injectable forrs may be in solution
phase or in the form of a suspension, which is prepared.with a solvent or

- diluent: Accepiablé‘sowents-or vehicles include sterilized water, Ringer’s
soiutloni or an isotonic-agueous saline solution. Alernatively, stenle oils may
‘be- empioyed as solvents ors’uspendmg agents. Preferably, the 0|I or fatty
acmd is non-volatile, including natural or synthetic oils, fafty-acids; mono-, di- or
tri-glycerides.

[o074] - Fo'r injection, the pharmaceutical formulation may be a poWder

- suitable for reconstitution with an appropriate solution as described above,
Examples of these include, but are not limited o, freeze dried, rotary dried or

. spray dried-powders, amorpheué powders, granules, precipitates, or
particulates. - For injection, the formufations may optionally contain stabilizers,
pH modifiers, surfactants, bioavailability modifiers and combinations of these.
The compounds may be formulated for parenteral administration by injectio;
such as by bolus injection or contiruous infusion. A unit dosage form for
injection may be in ampoules or in rmqlti-dose containers.

[0075] Thus, in the present methods of treating cancer described
herein, the compound may be administered by injection as a short bolus, siow
infusion, or long-term infusion, The injection may be administered once,
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twice, thrée times, or four fimes daily. A shost bolus is gensrally administered
over a period of about 1 0 30 minutes; a slow infusion is generally
administered over a period of about 30 minutes o 6 hours; and a long-term
infusion is generally administered for a-period from gver 6. hours up to about-

" seven days.

[0076] For rectal administrétion, the phamaceutical formulations may
be in the form of a suppository, an ointment, an enema, a tablet or a cream for
release of compound in the intestines, sigmold flexure andlc;r rectum, Rectal
suppositories are preparaed by mixing one or more compounds of the instant
invention, er pharmaceutically acceptable saits or tautomers of the compound,
with acceptable vehicles, for examiple, cocoa butter or polyethylene glycol,
which is present in a solid phase at-normal storing-temperatures, and present
in a-liquid phase at those temperatures suitable to release a drug-inside the

. body, such as in the rectum. Olls may also be-employed in the preparation of

- formulations-of the soft gelatin type and supposntones -Water, sahne,
aqueous dextrose and related sugar selutlons and glycerols may be -
employed in the preparation of suspensmn formulations which may also
contain suspending agents such as pectins, carbomars, methyl cellulose,
hydroxypropyl cellulose or carboxymethyl cellulose, as well as buffers and

preservatives.

,.[0'077‘]' . Besides those représenté.twe dosage forms described above,
pharmaceutlcally acceptable excipients and camers are generally known to
those skilled in the art and are thus included in the mstant invention. Such
exmp1ents and camiers are described, for example in "Remingtons
Pharmaceutlcal Sciences™Mack Pub. Co., New Jersey {1991), which is
incorporated herein by reference.

[0078] The formulations of the invénﬁon may be designéd forto be
short-acting, fast—releasmg, long-actmg, and sustained-releasing as described
below. Thus, the pharmaceu’ucai formulations may also be formulated for
controlled release or for slow release.
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. [6079] The instant compositions may also comprise, for example,
micelles or liposomes, or some other encapsulated form, or may be .
administered in an extended release form to provide a ;;roionged'-storage

. and/or delivery effect. Therefore, the pharmaceutical formulations-may be

compressed into pellets or cylinders and implanted intramuscularly er

subcutaneously as depot injections or as implants such as stents. Such
implants may employ known inert materials such as silicones and
biodegradable polymers. '

[0080] A therapeutically effective dose refers to that amount of the
compound that results in amelioration of symptoms. Specific dosages may bé
adjusted depending on conditions of disease, the age, body weight, general
haaith conditions, sex, diet of the subject, dose intervals, administration
routes, excretion.rate; and ¢ombinations of drugs. Any-of the above dlosage

" forms containing-effective amounts are well within the bounds of routine
experimentation and therefore, well 'withiﬁ the scope of the instant invention.
‘A therapeutically effective dose may. vary depending upon the route of
administration and dosage form. -The preferred compound or compounds of
the instant invention is a formulation. that exhibits a high therapeutic index.
The therapeutic index [s.the dose ratio between foxic and therapeutic effects

" which can be expressed as the ratio between LDsg and EDg.  The LDy is the
dose lethal to 50% of the popuiatlon and the EDs is the dose ti-uerapeutlcally
effective in 50% of the population. The LDsp and ED5U are determmed by
standard’ pharmaceutical procedures In animal cell cultures or expenmental
animals.

[06081] . The present inventiiﬁn also-proVide_zs methods of enhaneing
anticancer activity in & human or non-human animal, The method comprises
administering an effective amount of a comnpound, or compasition, of the
‘instant invention to said mammal or non-human animal. Effectwe amounts of -
* the compounds of the instant invention include thoss 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 signéi tranédudﬁon, in
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a biochemical pathway, through activation of G-protein coupled recéptors, for
example, by measuring an elevated cAMP leve! as compared to & control
model. Effective amounts may also include those amounts which all_eviaté
symptoms of a RTK disorder {reatable by inhibiting RTK.

[0082] An RTK disorder, or RTK-mediated disease, which may be
treated by those methods provided, include any biological disorder or disease
in which an RTK is implicated, or whieh inhibition of and RTK potentizites a
biochemical pathway that is defective in the disorder or disease state.
Exarnples of such diseases are cancers such as prostate, colorectal, breast,
multiple myeloma, pancreatic, small cell carcinoma, acute myelogenous
leukemia, chronic myelogenous feukemia, or myelo-proliferative disease.

[ﬁ083] Synthesis of compound 1 has been disclosed in U.S. Patent No.

'6,605,617. To confirm the identities of compounds 2 and 3, metabolites of
compound 1, compounds 2 and 3, were independently synthesized-as shown
in Example 6.

[0084] ’ The present invention, thus Q_t'enérélly described, will bt_a
understood more readily by reference to the following examples, which are
provided by way of ilfustration and are not infended to be limiting of the
p'resent inventioh. '
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[0085]
Exa'mplesz

ATP:
AUC:
“BSA:
DMSO:
EDTA:
ERK:
Hepes:
HPLC:
HMVEC:
ket .
LC:
MAPK; ©~ -°
MS:
MeOH:
mgr
mi:
MTS:

nM:
PBS:
NMR:
RT-PCR:
SCF: |
TFA:
Tim:

Hg:
ul:

uv:

EXAMPLES.

The following abbreviations and terms are used throughout the

Adenosine triphosphate

Area'under the curve

Bovine serum albumin -
Dimettiylsulfoxide _
Ethylenediamine tetraacetic acid
Extracellular regulated kinase
N-(2-hydroxyethyi) piperazine-N"-(2-ethanesulfonic acid)
High perfomance liquid chromatography
Human microvascular endothelial cells
Kilogram ’

Liguid Chromatography = -

Mifogen activated protein kinase
Mass Spectroscopy

" Methanol

Milligram

Milliliter . _ .
[3-(45-dimethyl-2-yl}-5-(3-carboxymiethoxyphenyl)-2-(4-
suifophenyl)-2H-tetrazolium, inner salt -
Nanomolar

Phosphate buffered saline

Nuclear magnetic resonance spectroscopy

Reverse transcriptase-polymerase chain reaction

Stem Cell Factor

Trifluoroacetic acid

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

Microgram(s)
Microliter(s)

Micromolar

Uliraviolet spectroscopy
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Example 1

[0086] The aritiproliferative activities of 4-aming-5-fluoro-3-[6-(4-
methylpiperazin-1-yi)-1H-benzimidazol-2-ylJquinolin-2(1H)-one (compound 1)
were tested against a large number of cancer cell lines and primary non-
malignant cefl lines. Methods were as follows: Cells were plated in 96-well
plates; after three to five hours gelling time for adherent cell lines delusions of
the compounds were added, three days later viable cells were detérmined by
adding MTS solution (Promega). Absorbance at 480 nm was measured and
ECsp values calcu.lated using non iinear 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/e-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 he absorbance at 490 nm. ECsos 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 ECsq < 50 nM, consistent with their
dependencs on an RTK targeted by compound 1 (MV4; 11: expression of
constitutively active FLT3; HMVEC: VEGFR2 mediated proliferation; TF-1: ¢-
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 %2
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
Jor the antiproliferative effect mediated by compound 1 in this cell line.

[o088] The majority of cell lines showed an anﬁproliferative response
when incubated with compound 1 with ECss between 1 and 10 uM including
two primary cell lines HMEC (human normal mammary epithelial cells) and
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PrEC (normal human prostate epithelial cells). Consistent with in vitro resuilts,
the growth of both the KM12L4a and MV4;11 xenografis in mice were potenfly
inhibited by compound 1 in vivo.

“Table 1
[ EC;<50 ali’ | ECs 0.4- 1nW ECs 110 U ECs > 10 1M
MV4; 11 (AML) | RS4 (ALL) 4T1 | MDA-MB435 (breast. U87 (brain
KM12L4a | (mousebreast' | cancer) SKOV3 (ovérian |. cancer)
{colon cancer) | cancer) cancer)
1 HMVEC | K562 (CML) Kug12
" | (VEGFNVEGF (CML) MOLT-4 (ALL).
R2 mediated; ARHT7 (multiple
*| endotheium) ‘I myeloma)
1 TF-1 ¢sCF7 HCT116 (colon cancer)
.| cKIT Du145 (prostate cancer) |
mediatedi ‘PC3 (prostate cancer)y
AML). - . H209 {lung cancer)
H226 (lung cancer)
| HT29 (colon cancer)
SW820 (colon cancer) -
PrC (normal préstate
epitheliuni)
_HMEC {normal -
mammary epithélium}

* %) cell fines tested were of human- 6rigin uniess othérw[se noted,

Example 2

'- [0089] - Two metabolifes of compound 1 were identified énc‘l partially
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 mgfkg, PO, dose groups. The two identified metabolites
were the piperazine N-oxide compound of formula Il (compound 2) and the N-
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demethylated compound of formula Il (compound 3) '(see Example 6 for
synthesis and characterization of these compounds) Estlmated levels of the

' metabohtes (based on UV absorbance-and in companson 6 known levels of

compound 1 quantifi ied in the same samples from previous analyses) are

- given in Table 2. The N-desmethyl metabolite was found to be in substantially

lower abundance than compound 1 in all samples of post dosed pooled
plasmas. The N-oxide metabolite was observed to be present in lower
abundance than compound 1 'exceot at 24 hours on day 14 in the 80 mg/kg
dose group and 1-2 hours on day 1 in the 30 mg/kg dose group (Table 2),
The metabolic profile does net change with dose or durafion of dose.
Generally the metabolite levels increase:in tandem with compound 1 levels
with. dose escalation. '

[0090] . Wth both dose groups, the duration of dose, Day 1 vs 14, does
not appear fo result in an increase in plasma fevels of metabalites alone
(Table 2)oras compared to compound 1 levels. Compound 1 Ievels
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 mdloatmg that there is no accumulation of

.. metabolites or compound 1 with'a once a day dosage regimen of 30 or 80
“mag/kg. .The N-oxide metabolite is present in higher abundance than the N-

desmethyl metabolife lat all assayed fime 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 falt more siowly than that of

compound.q1 suggesting a longer T4z 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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1220 | S 2980 58400 2440 2250 2980 AUG cal cul ated fon 3
concentration-tinme dab pairs - Not determned . * Predose
concentrations P106] Ti ssue concentrations of conpound 1 on Day 22
wer e higher than those in plasma in the 100 and 200 ng/ kg dose groups
at each of the two sanpling tinmes (8 and 24 hours postdose) (Table
6). Brain or heart concentrations of conpound 1 were 13- to 34-fold
hi gher than those in . plasma; whereas |iver, lung, and ki dney '
concentrations 240- f [ at 8
or 24 hours posy, %qnhg gg‘éé&ﬁ‘fj ﬂ‘e Sisge&g%ﬁ&%g éoﬁ@%ﬁréé gf\pelt%br%gg atio
of tissue-to-plasma concentrations at 8 hours ~.-was Conparable to

that at 24 hours. Fum‘g@erf'mng,, [T Sehiphe oomeaﬁa OBRds [CEfpbPdAP Wer e
consi stently 1 ow gr (egkg)aféed. t of Tieser) 3t (Bimdburs. (hdaREn| t pgehel
t hese resul ts.suggest3Q hat t1ssiue .doncentrdtions of0 conjpound 1
appeared to decline_ i3 pai al1¢=| wi 18t Haseldn p| adRgo herg&ﬁ)re_
conpound .1’ appear { —dJ—ﬁLL-H iHutefBintph t3Wsyds (F48:] udin
brg}on rel at P\F;e t b—pt3na b”‘l es2hotlacebful-at o 2B t] 531:}54" ?
) I v—‘t ‘2!
foll owi ng nul tipl ¢—et SpSHie: —Fabse—q- !‘v‘eqa. Fibs st T r%sr4':“.d | asma
Concentrations on [Bayzp2- -U|14:uv' Ny BITCY- Beariz. dIJ um m S“M@H n of -
;100 or 200 ny/ kg/ day IHPppeuny l-tozgx‘l“v‘l‘rzLLFafl‘UTmlr tsgar g Mge—Pose
’ 100 -1 | 0 0
100 1 1-2 35 . 424 . 1212
100 1 4-8 B4 779 2075
100 . 1 : 24 ] 83 - 137 500
100 14 0 15 87 162
100 14 1-2 17 122 628
100 14 4-8 19 £33 1098
.100 14 24, - 10 102 43

1 : Metabolite Ievels estlmated based on metabollte UV absorbance areas in
comparison to compound 1'UV areas and using premously reported compound 1
leveis. 2: Compound 1 levels previously quantified:in a separate study from the
same plasma samples analyzed herein.

Example 3
*In vitro kinase assays “for receptor tyrosme kmases

[0091] The_ kinase acfivity of a number of protein tyrosine kinases was
measured by providing-ATF and-an appropriate peptide or protein containing
a tyrosine amino acid residue for phosphorylation, and.assaying for the
transfer of phosphate moiéty to the tyrosine residue: Recombinant proteins
-corresponding to the cytoplasmic domains of the FLT-1 (VEGFR1), VEGFR2,
o \'{EGF.RS, 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 1D NO: 1) tagged
constructs). For each assay, test compounds were serially difuted in DMSO
and then mixed with gn appropriate kinase reaction buffer plus ATP. Kinase
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(my/ kg) Time (hr) Ti ssue Concentrations (ng/g) Plasma Cone Brain
Heart Kidney Liver Lung' .Tunot (ng/nL) 100 200 8 24 8 24 16900 675

24200 9160

protein and an a_pprdpriate biotinylated pepiide substrate were added to give a
final volume of 50-100 p., reactions were incubated for 1-3 hours at room
temperature and then stopped by addition of 25-60 pL of 45 mM EDTA, 50
ml Hepes pH 7.5. The stopped reaction mixture (75 pl.} was transferred to a
streptavidin-coated microfiter plate (Boehringer Mahnheim) and incubated for

-1 hour. Phospherylated peptide product was measured with the DELFIA time-
resolved fluorescence system (Wallac.or PE Biosc’:iencés), using a Europium

 labeled anti-phosphotyrosine antibody PTE6 with the modification that the

. DELFIA assay bufier was supplemented with 1 mM MgCl; for the antibody
dilution. Time resolved fluorescence \;\ia_s read on a Wallac 1232 DELFIA
fluorometer or a PE Vii:tdr Il muttiple s?gnél reader. The concentiation of each
compound for 50% inhibition (ICs0) was’ calcillated employmg non—!unear
regression using XL Fit data analysm software. '

[0092] FLT-1, VEGFR2, VEGFR3 FGFRS Tie-2, and FGFR1 kinases
were assayed in 50 mM Hepes pH7.0,2 mM MgC!p_, 10 mM MnCl,, 1 mM
NaF, 1 mM DTT, 1 mg/mL BSA, 2 pM ATP and 0.20-0,50 uM cornespondmg
biotinylated peptide substrate. FLT-’I VEGFR2 VEGFR3 Tie-2, and FGFR’I

| kinases were added at 0.1 ngmL 0.05 ngmL or 0 1 pglm!_ respectlvely Far
the PDGFR kinase assay, 120 pg!mL enzyme with the same buffer conditions
as adove was used except for changmg ATP and peplide substrate
concentrations to 1.4 uM ATP, and 0: 25 uM biotm—GGLFDDPSYVNVQNL—
NHz (SEQ ID NO:. 2) pephde substrate Each of the above compounds
displayed an ICsp value of less than 10 pM with respeoct to FLT-1, VEGFR2
VEGFR3, and FGFR1.

[0093] Recombinant and active tyrosine kinases Fyn, and Lck are
available commerclally and wers purchased from Upstate Biotéchnology. For
each asf.say, test compounds were sén'a'liy' diluted in DMSO and then mixed
with an appropriate kinase reaction buffer plus 10 nM **P' gamma-labeled
ATP. The kinase protein and the appropriaté biotinylated peptide subsirate
were added fo give a final volume of 150 ul.. Reactions were incubated for 3-
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24700 1630 40400 18700 83700 3900 143000 82800 107000 5080 176000
109000 87500 3170 277000 41600 48500 16900 107000 87900 1330 47.7
1400 1050 13=2/1i nepoint/dose group, except in the 200 ng/ kg at 24
hr, where N=1 [0107] Tunor conpound 1 concentrations on Day 22 were
37- to 354- fold higher than those in plasma in the 100 and 200 ng/ kg
dose groups at each of the two sanpling tinmes (8 and 24 hours
postdose). However, tunor concentrations at 24 hours were only 17 to

65% | ower than t roups
suggesting a " O B RIS SR bRy RS a0 Dared to
that from ot her %pﬁuﬁm@wl\émemﬂtawla!sr(ahermq{@@systema’smnta:rﬁnmg :
and ki dneys). YrSto ‘}8£H?BH BE'ﬁé'r oﬁﬂi&ﬂb}/ﬁEéﬁA BRd gﬁ}lﬁﬂﬁ'ﬁéﬁgleﬁ ATP.

dlstrlbutedtotu rsre atl ve pl asma

preferential retdefit@auy incybafion ﬂ?%?f@may@fft Rlatgs a@Fﬁawéﬁ'fheﬁé‘ﬂﬂﬂ‘]B& @nskues.
01081l n summary,zghhg. l\%?a‘s&ﬁ@b e’éﬂﬂhléﬂ‘ah ﬁn@mas' atdue@faemapoma% ated@sredose

related, with significant 1 nhi.bitions ter of treatnent.

Tumor regressi orfgalgd aad SB%?W%"%TORWG"E nﬂ‘emﬂc?@ﬁﬂg‘ Oftfﬁ’éé sogpewsl
were tol erated daisons fn«mbltam@mas B ealbMatbd eaqubarﬁﬂg fbamear 1IRGIRES6N NShY -
Wi ght | oss wasl)ﬁng cl I%I a%or@@gen associated with toxidity. Doses
of 100 my/ kg wert Ftfalz apalyy days with no adverse ciinical
signs, with tunor growth inhibition of 80% conpared to control. 30
my/ kg i nhi bi t ed [f¥8t h byl hemsmm@r@éﬁwhéﬁk.arﬂw-ws@nmmﬁﬂ 50
tirrie-i ndepend@m THQJWUIBH% %tmmwcnz tslarmmfm{ RIHIMITTEE 2 miF ERYAR

conpotind | es assocj ated with 35- 60% t unor

growt h inhibiti 35? m*ﬂﬁ@?dglmemhpme@hmzﬁ Héj%rﬁ_SNEﬁ%q §5‘M)°fﬁbe fpreRtiateng
2-135 ng/ L, repppfdd siBkiYate GoMQIAR Src PBStideGubitidtdUbiBth-wW del y to

il Qfﬁfveéf?ﬁéKV%%@é@fﬁ%V\ﬁ@Baﬁs%iém%ﬁo&?&#%ﬁq [ £l

retention of commpkbedd ATPpatdifakkiraséat i ve to other tissues follow ng
oral dosing.. Exarrpl e 5.[0109] This single agent study eval uated

intermttent or K’/a' ng 18k kﬁQé@Q&iﬂﬂ/ ch'-ff\t éﬁﬁlﬂ@u@%@a&ﬂ&ﬁﬁ@t e

tunor nodel. [O 10 SC1D m ce, aged ‘weeks, were I nplaanted
with 5 nmllion P@B"QMFF BF‘B@Pﬁ?t@e@éET@@F%‘H%‘P'&H@&W?F‘WPH“W@ | ank.
Tr eat ment began redie fbmﬁwphcrrﬂaﬁdwdndlﬁéawn@ for Tivd Banwhst of pidsgiab esbistp

S Yt o RN ek R e Bl R PR KSR RE, 3"
o ;;r;;szgﬂmggm%@:;g;:ﬁ?@*m? el
0 A II ° ni f| cant A mo‘?ar

g.3.d., q.4.cl ant_an
turmor i nhi biti ofUprEskbt Wﬁi'f'léo'%%wéfﬂ'ﬂ‘hbﬁqm Arar2ridirvingincAdpid)-oneh e

study was sus ge e dilited it bﬁs@gdrﬂd%eﬁﬂﬁiﬁé@wﬂﬁ eHerkinizedaictidd bufdre st udy
v oL et e bk ke e ST R BELED, A
i ndi cation of t biotioylatgd pepmrwagmtm@iugmemmmmwmsum et idach
group. NO: 2)) were added {o give a final volume of 100 yL. These reactions were
incubated for 2 hours at room temperature and then stopped by addltion of 50
HL of 45 mM EDTA, 50 mM HEPES, pH 7.5. The stopped reaction mixture
- (75 pL) was fransferred to a streptavidin-coated microtiter plate (Boehringer
Mannheim) and incubated for 1 hour. Phosphorylated peptide product was
measured with the DELPHIA fime-resolved fluorescence system (Wallac or
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Table 7 Gbup n Total doses conpound 1 Mean Tunor Volune day 25 . . %
T-G | vs. vehicle Mean % W. |oss (range) Vehicle 10 2011 13
(1-24% 100 nmpk g d, days 1-11 11

PE Biosciences), using & Europium-labeled anti-phosphotyrasine antibbdy,
PT66, with-the modification that the DELFIA assay buffer was supplemented
with 1 mM MgCl, for the antibody dilution. Time resolved flucrescence values
were defermined on.a Wallac 1232 DELFIA fluorometer.or.a PE Victor It
multiple signal reader.. The concentration of @ach compound for 50%
inhibition (ICsp) was calculated employing non-inear regression using XL Fit

' data analysis software.

[0096] FLT-3 and c-Kit kinases were assayed in 50 mM Hepes pH 7.5,
1 mM NaF, 2 mM MgCls, 10 mM MnCh and 1mg/mL BSA, 8 M ATP and 1
uM of corresponding biotinylated peptide substrate {biotin-
GGLFDDPSYVNVQNL-NH2 (SEQ 1D NO: 2)). The conceniration ‘o_f FLT-3
and c-Kit kinases were assayed at 2 nM. )

ICsos were measured for the metabolites of compound -1 and are shown in
Table 3 along with 1Csps of compound 1 for comparison,

Table 3.

: |05o (I.IM)

Compound | VEGFR | VEGFR | bFGFR | PDGFR | FIt3 | c-kit
it k1

Compound 1 | 0.010 0.013 | 0.008 0.027 | 0.0001 | 0.0015

Compound 2 | 0.004 | 0.00% | 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 fumor model.
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3 days 10 645 68% 4(0-11% 100 npk g 4 days 9 7 686 66% 10(5-17%
Exanple 6 {01131To confirmthe structures of the identified

nmet abol i tes of

[0098] . Female Nu/Nu mide, aged 7-8 weéks (Charles River), were
implanted with 2x10° KM12L44 cells subcutaneously in the right flank.
Treatment began 7 days later when average tumor volume was 125 mm®,
This was designated as study'day 1. Compotind 1 was formulated asa
solution in 10 mM HzPO4 and admmlstered by oral’'gavage. -

[0099] Seven treatment groups were included in the study,
(n=10/group}: vehicle (water) p.o., q.d; and six groups of compound 1 doses:
3, 10, 30, 100, 200, Smmglkgpo q.4.

[0100] Plasma samples were drawn from satellite ahimals in each dose
aroup on various days to characterize the pharmacokinetics of compound 1 in
tumor-bearing mice (N=2/timepoint/dose group). Tissue and tumer
concentrafions of compound 1 were determined in samples collected from
animals in the 100 and 200 mg/kg-dose group at 8 and 24 hours post-dose on
Day 22 (N=2/imepoint/dose group). :

[0101] Plasma compound 1 concentrations were deterrnine'ci 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,
Woercester, MA, Tissue and tumor compound 1 conéenirations were also
determined using a non-validated LCIMSIMS assay wnth a ca!lbration range of
20 to 43740 ng/g and a LLOQ of 20 nglg

[0102] Composite pharmacokinetic parameters (Crax and AUC) were
obtained using staﬁdard noncompartmental analysis from mean plasma
compound conceniration-lime data in each dose g'roup on each sampling day
(WinNonlin Professional, version 4). The reported AUC values were
determined using 3 concentration-time data points. Predose concentration
values were reporied as those observed immediately prior fo dosing.

J0103] Significant dose-dependent inhibition in tumor grth 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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conmpound 1, the netabolites were independently synthesized.
[01141Compound 2, the N-oxide netabolite of conmpound 1, was

synt hesi zed as shown in:the schene bel ow. Conpound 1 was heated in a
:m xture of ethanol, dinethylacetam de and hydrogen peroxi de. Upon
conpl etion of the reaction, conpound 2 was isolated by filtration and
washed with ethanol. If necessary, the product could be further
purified by columm chronat ography. Compound 3, the N-desnethyl

net abolite of conpound 1, was synthesized as shown in the schenme -

bel ow. 5- Chl or o- I thietiaierity ofimiee desediwils soagowid halA08and 20 edle: yi el d 4

;Ahi ch }Ngs5su?es ed Ht&_ﬁ}é\!véa‘ tr]gysiefﬁegé@eb_ r%bho@ra‘ﬂ%&fﬂf fhé)éﬁﬂr%%'dgﬁa‘ﬁ&@% BPASP

o vyie . Reducgtion o e-nitr roup faol | oy y c¢ondensation

wi th 3-ethoxy- 3- ﬁ?‘ﬁpnﬁﬁﬁéﬁ?@ﬂi"@hg’gp gm@fgﬁ%t 28333&5%&%‘3' tapdWefensat i on

g- 16 wi L hI g--f I-}JOéomahihEcaﬂhltmﬁrehieémfitﬂﬁgg n@ﬂ@aﬁgf 10Wwas euthanized on day ]
exanet hyl di si | azi 15,1 a ' ed 7. .Cr 7, trea W t

aqueous HG -to yﬁéﬂvﬁh? Eé' %3%5%‘ %‘ﬁd ‘iﬁé?%’ﬁ%’i“l‘? g"cgs#ea{gﬁgﬁh\é%iaf%?%\ﬁ/?q%gl d -

after purificati oih>258aeiphtdoss. Miepaeratdossd jof 3T daytsivithAdi0dngkd andof

Conmpound | DXtrgibdc atBiCormifdrwebfi tumors remained stable at this dose (Figure

1), The vehicle group was taken down on day 9, and tumor growth inhibition
(TGI) was calculated. (Table 4).

Dose response activity of Compound 1

Table 4.
Dally dose Tumor Vol Treated! {% Tumor | P value
compound 1 Day 9 “‘Control Growth V8.
(n=9-10/gp) Mean + SD Inhibition | Vehicle
(mm°)
Vehicle 1333 £ 283 - - -
3 mo/kg ) 1168 £ 202 0.88 12 0.1519
10 mgikg 861 =321 0.65 35 0.0037
30 ma/kg -1 553+213 0.42 58 <0.000M1
00 makg B E108 520 &6 <0.00001
260 mgiky G8%40 007 93 <0.00001
300 mg/kg 7430 0.06 84 <0,00001
[o104] 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, ptasma concentrations were
comparable to those on Day 2, suggesting no accumulation upon once daily
dosing in mice (Table 8). 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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[ 01151A 3000 nL 4-necked Jacketed flask was fitted with a condenser,
a tenperature probe, a N2 gas inlet, and a nechanical stirrer. The
reaction vessel was purged with N2 for at |east 15 m nutes and then
charged with 4- am no-5-fl uoro-346, (4-nethyl -pi perazin-1 tyl)-1

H benzi rni dazol - 2-y11- 1Hqui nol i n-2-one (484 g; 1.23 nmol). A solution
of -D,L-Lactic acid (243.3'g, 1.72 not of nononer-see the follow ng
paragraph), wat-er (3394nL), and ethanol (1211 nlL) was prepared and
then charged to the reaction flask. Stirring was initiated at a

medi um r at e, andhédeaiasteagigestthaasnipeatdtfaiovadoserdel s indepgraestt ur e

.of 68-72C. The i . I reacti on was nmi ntai ned at
68-72C for 15- 4@%%1%%%§'§g§%5ﬂtﬁi%b%8aﬁﬁ gi/vas di scontinued. The

resul ting m xture.was firtened-thrpu%P_a 10ﬁ20;nicrbn fit collecting
the filtrate inl&108} | fTagergrowth mhibition 95 R5-GR% wasiabsprad af daseaaf 10

i nternal tenperandae niy/iky fespacivelyl IheGonegtngig pREmAdShedeaal f unnel ,
a gas inlet an'outl et

d’ ar head st,i .. The fi t th
stirred at a ned’Pﬁ‘r’?P'r"mg%ﬁgg?%\égéﬁaﬁ%gi’%@{’?lﬁﬁ’ Eﬁ"ﬁéﬁ‘%@r@é%ﬁureen
of about 78C). Wafrhleanhi4A0eB540mg taife nédpectvelyl (Higurecd)h ahe ook @spbatingl )

was charged.to I \ e ag Qf ) 4] s. The
reaction flask {Rgbgrr{aﬂag% gggﬁéﬁérgﬁéﬂn%ﬁ%é?ﬁ%ﬁogﬁ%g%Bgﬁ@.r angi ng
from about 64-70C within . 15-25 mnutes and this tenperature Was -
mai ntai ned for a period of about 30 .mnutes. The reactor was

i nspected far drystais. it no crystal Wre present then crystals of
the lactic acid salt

of 4- am no- 5- f | uor 0- 346- ( 4- net hyl - pi perazi n-1-y0-1H . .- :

benzi m dazol - 2-y11- 1H qui nol i n-2-one (484 ny, b.1 nole % were added
to the flask, and the reaction was stirred at:64-70C for 30 m nutes
before again inspecting the flask for crystals. Once crystals were
present, Stirring was reduced to a low rate and the reacti on was
stirred at64-70C for an additional 90 m nutes. The reaction was then
cool ed to about OC over a.period of about 2 hours, and the resulting
m xture was filtered through a 25-50 mcron fitted filter: The
reactor was washed with ethanol (484 niL) arid stirred until the
internal tenperature was about OC, The cold ethanol was used to wash
the filter cake, and this procedure was repeated Z nore times: The
collected solid was dried to a constant wei ght at 50C under vacuumin
a vacuum oven yielding 510.7 g (85.7% of the crystalline yellow

| actic acid salt of 4-anino-5- . '

f1 uoro-346- (4-net hyl - pi perazi n-1-y0- 1H benzi m dazol - 2-y11- 1H qui nol I n
-2-one. A rubber damor inert conditions were typically used during
the filtration process. Wile the dry solid did not appear to be
very hygroscopic, the wet filter cake tends to pick up water and
become sticky.. Precautions Wre taken to avoid prol onged exposure of
the wet filter cake to the atnosphere. "0110Comrercial lactic acid
general ly contains about 8-12% w w water, and contains dithers and
taners in addition to the nmononeric lactic acid. The noble ratio of

| actic acid dimer to nononmer |a generally about-1.-0:4.7.

Comrerci afgrade lactic acid may be used in the. process descri.bed in
t he precedi ng paragraph as the nonolactate salt preferentially
precipitates fromthe reaction nbctUe. Lattic acid nononer is
purified according to the follow ng procedure. :
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Exanple 8 [0117] This study eval uated t he anti angi ogeni c potential of
compound 1 in the FGF supplemented Matrigel nodel. [01.18] Fenal e BDF1
m ce, aged 11-12 weeks (Charles R ver, WImngton, MA), were

subcut aneously inplanted with 0.5 nL Matrigel (BD .. Biosciences,
Bedford, MA) supplenmented with 2pg FG--2. The FGF-2 suppl ement ed

bl ood vessel formation (neovascul arization or angi ogenesi s): was
quantified by neasuring, henoglobin levels in the Matrigel plugs
following .. their renoval fromthe aninmals. 101191Cral -

admi ni stration offablests. ar Compesitedimipoand  tagrncokineticoPavirnhetegeend

i mpl ant ati on and Rizsma Ganeehttations-Uaiel Batd Bollosirgl Onataaily. Oraldigsingtd 1 was
formul ated as a Sompouih thlﬁeBnmﬂg-&@F?MZME\/\EmeStreat ment groups
were included: v

mice inplanted with unsuppl errent etrmREE aﬂ:ﬁg@""(‘ﬁ&sel |’}‘F€"‘H§%§f‘6
| evel ) or FGFsuppleRbaped Meavri-g

dosed at 3, 10, 30, 100, 200, 300 SreP¥E) p. g d: \

were 8 nice per (roup, EXCept Tor mae dosedsmt 200 and 4800 W7 Kgiid
whi ch were 4 per group. 10B201Percent inhibition ofsshenogl obin

| evel s in conpound- &g €at €d ™ Cé CONMpéy €d T Ol@pCe (T eat eGsiv { gr.yENLed €
i ndi cates the antiangi ogeni g potency..of the conpoung; Results are
expressed as total henogl obig (ing/dL) per Matrigelaggpl ug. The El Gso
is defined as the dose that ﬂeff'ecti'v.el-y .inhibits angi oggnesiss by
approxi mat el y 50% HemDQgI ODizN CONCEREA at | ONSsiel € Ul €1 Th31e0 2bd1 . a42
honogeni zed Matrigel plugs menoved from m ce _and flqagh frozen, using
absor bance. spectroscopy witks Drabkin_s reagent (Sigga D agnostics,

St. Louis MJ. .[0121]To evad uate plasma expasures of 4 123
conmpoUnd. 1, - bl ood Wag COlTEgled Z aggdy 24 NOWYgsog &l L €T B GAPSCgdd | Vera
doses (Day 8). In the 200 agd 300 nglkg dose _groupsigs bl ood was
collected only at the hour 4 mepoint.. Plasma concep}rations of t
were determned by a non-Valj dated I,ECJ;{I\/SI MB,agpay W th aggal jb¢ at jon
range of 1 to 80 >0

of 1 ng/nL (Charles River L boratorles Wrcester, M.
8, henoglobin levels in Mat[igel plugs and pI asm cgﬁcent rations of-
conmpound 1 were neasured. I mal s L obsegya%i and od¥94xve| Q&s WS €
measured throiig

si gni fi cant inhibit¥n of hém)gl obi #5oncenf®% i on in MHEP i g®f? pl §&k
at each dose eval uated conpared to plugs from vehi-che treated ani mals
(Tabl e 8). The cal cul ated 0 was 2.6 ng/kg. The :f’z?”d 10 ng/ kg
doses resulted in 54% and 5/% i nhibition, respective wher eas the-
30, 100, 200 and 300 ng/ kg dfses red?®®d hen#dPbbin to tFI’éOI e8] o
unsuppl enent ed Matalgediguatédsil b tohdagrationtmé QatDidlod | nhi bi tion vs.

FGFsuppl ement ed colftdestmiped The pl asma concentrati ons of conpound 1 at
2 hours post dose remsdayedzioshowed a dose proportional increase with
concentrations ranging fromd44.ng/nL at 3 ng/kg to 3920 ng/nlL at 300

ng/ kg (Tabl e 9) dos was
observed. Tabl 44981, oo BeslB CBpdlrancl o (B ENaR Y loey Rl lelp
Reduction in. Hl:ih@a)ﬂvemnrrﬂﬂma ﬂlmm%ﬁndﬂ@ﬂ WSEM@E@W of the

in. Matrigel FollQwBgniXPdmes (8 and 24 hours postdose) (Table 6). Brain or heart

concentrations of ;:ompound 1 were 13- to 34-fold higher than those in

. plasma; whereas liver, lung, and kidney concentrations were 40- to 126-fold
higher than thase 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

70

47



Adm ni stration of Conipbund 1 Treatnent n Mean Fib +SID ng/clL % Hb
i nhibition vs. Vehicle treatment of Matrigel + FGF p value t-test vs.
vehicle treatnent Matrigel FG- . Matrigel alone CO .26 + 15

Matrigel FGF + Vehicle CO 69 + 34

. was comparable to that at 24 haurs. Furthermare, tissue concentrations at 24
hours were consistén'{ly‘_lovger con']pai"ed to those at 8 hours. Taken together,
these results suggest that tissue concen_tratiohs of compound 1 appeared to
decline iri paralle] with those in plasmé. fherefore, compound 1 appears o

| be widely distributed into tissues (including brain) relative to plasma but does
not accumuléte in tissues following multiple oral dosing.

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

Dose Time Tissue Conecentrations (ng/g) Plasma Conc

(mgfkg) ()  Bran  Heat  Kdney  Lver  lung  _Tumof (ng/mL}

180 @ 16000 24700 83700 - 107000 87500 48500 1330
24 75 1630 3800 ' 5080 3170 16900 477
200 8 24200 40400 . 143000 176000 277000 107000 1400
24 9160 °© 18700 82800 109000 41600 87900 1050

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

[01077 . Tumeor compound 1 concentrations on Day 22 were 37'- to 354-
fold higher than those in plasma in the 100 and 200 mg/kg dose groups at
each of the two sampling times (8 and 24 hours postdose), However, tumor
eoncentratibns_ at 24 hours were only 17 to 65% lower than those at 8 hours
postddse in these two dose groups stggesting a somewhat slower elimination
rate from tumors comnpared to that from other normal tissues (such as, brain,
heart, liver, lung, ancl_ kidneys). Therefore, compound 1 appears to be

. extensively distributed to. tumors relafive to plasma but may exhibit-

. preterential retention in tumeor relative to plasma or normal tissues.

[o1081  In summary, the efficacy and tolerability of _corripound 1 was
dose related, with signlficant inhibitions after 4 to 7 days of treatment. Tumor
' regressions were o_béerved at 300 and 200 mafkg; these doses were tolerated

daily for approximatély 14 and 21 days, respectively. Weight loss was the
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300 ng/kg 1 5 + 0.8 91%0.005 200 My/ kg 1 "Cr W 0.3 89% 0. 004 100
ng/ kg 1 CO ] 14 + 7 80% <0.0005 30:mg/kg 1 CO 20 + 8 71 % <0. 0005

10/ kg 1 PH

clinical sign associated with toxicity. Doses of 100 mg/kg were tolerated for
37 days with no adverse clinical signs, with tumor growth inhibition of 80%
compared to control. 30 mg/kg inhibited growth by 60%. Compound 1 |
demonstrated dose- and t:me-mdependent pharmacoklnettcs in tumor-hearing
mice. Plasma compound 1 Cpay, AUC, and Cmin values associated with 35-
80% tumor growth inhibition ranged from 163-742 ng/iml., 1420-5540
ng*hr/mL, and 2-135 ng/mL, respectively. Compound 1 wae distributed widely
to tissues, however did not appear to accumulate in tissues following multipie
oral dosing. There was a frend towards preferential retention of oompound q
~in tumors relative to other tissues foliowmg oral dosing.

Example §

[01098] -  This single agent study.evaluated intermittent oral dosing of
compound 1 in the PC3 human prostate tumor model.

[0110] Male SCID mice, aged 9-10 weeks, were implanted with §
million PC3 human prostate cells sibcutaneously in the flank. Treafment
bega}l when fumors reached 150.mm°. This was designated as study day 1.
Compound 1.was formulated as an aqueous solution and administered by oral

gavage.

[o1113- Five treatment groups were iricluded inthe study, (n=
10/group): Vehicle (water) p.o., g:d.; and four greups of compound 1 doses of
100 mg/kg q.d., q:2.d., q.3.d., q4.d.

10112] As shown in Table 7 significant and similar tumor inhibition
results were obsetved in all reatment 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 measuréd and

- compared to veticle. As a clinical indication of toxicity percentage weight loss
was measured for each group. .
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29 + 16

Conpound |
hri f

_ 58%0.010 3 ng/kg 1 32 + 14 54%0.012 Table 9Pl asma
Concentrations of Conpound 1 Measured After 8 Consecutive Doses
Sean Plasma Cone "'(r) 2

Dose (My/lig/diiy)

(ng/ m.) Mean Pl asma Cone. @24 brit (ng/nm) 3 0" 10.
Table 7
~Total _
doses | Mean Tumor | . .
compound | Volume day | % TGlvs. | Mean % Wt.
_ Group n 1. 25 vehicle | loss (range)
Vehicle 70 2001 | 13 (1-24%)
00 mpk g G, ST EEL 750 §6% | 12(3-35%) |
days 1-11 '
100mpkq2days | 10 | 13 507 75% 4(0-13%)
00 mpkq3days | 10 | 9O 645 68% 4 (0-11%)
100 mpk q 4 days | 9 7 685 86% | 10 (5-17%)
_ Example
_ [.01-_"1.31’ _ To confirm the structures of the identified metabolites of

. compound 1, the metabolites were independently synthesized.

o114

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. Upen
'completion of the reaction, compound 2 was isolaied by filtration and washed
with ethanol. If necessary, the product could be further purified by column

chromatography.

© HaG2

EtoH, DMA -
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123 01 -30 339. 1.4 10Q 954.. 24 200 1910 - NS 300 300" NS a

Pl asma concentrations below lower limt of quantdation (< 1 ng/nL) NS
= No sanples were coll ected #sainpl ee col |l ected2 hours ind 24 hours
after dosing. [0124]Plasna concentrations of 1 (2 hr postdose)

i ncreased proportionally with dose. A dose and plasnma concentration
dependent reduction in henoglobin content of Mtrigel plugs was
observed. Plasma concentrations (2 hr postdose, Day 8) of 44 ny/nL
appear to be associated -with antiangl ogenic activity in this nDdeI

1012511 n sum*raryCD;nt,#l P H?memk)métawifé 6¥fcof:n?: efRhis

dependent, with si tion trea nent .
Statistically si @'Fﬂ“f"l 'aﬁ?ﬂsqﬂsmdaew rp-Peror- @‘ﬁ@ﬁ"&kﬁs‘“ gatpdaithni t h al |

doses of Cormounsx drazifb o ﬂ@lﬂeﬁmwiﬁfﬁaé/\albbeﬁ%ﬂyaﬁoﬂé&é&\ﬁlfhdlo wei ght
f oss or adverse 5 i nica

concentrations ( tﬂP”ﬁﬁgPBﬁgE%ﬂ%FiﬁﬁgﬁﬁFH{qagﬁﬁgﬁgéﬁg?Qﬁ%&“ﬁPﬂWOW@d

ant i angi ogeni ¢ aby taridegsation with S-atinelgl3-imBoprapianicacid ethyl ester gave 6.
Condensation of .6 with 6-fluoroanthranilonitrile using potassium
hexamethyldisilazide as the base yielded 7. Crude-7 was treated with
aqueous HCI to yieid the desired metabolite as a yellow/brown solid affer
purification.
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.[0126] The netabolite profile of conpound 1 in nonkey plasma (roma 5
ng/ kg BID nmultiple oral dose study was determ ned in dose day 1 and
14 sanples. One netabolite was identified and characterized by LC UV
and LID/ M5/ Ms resulting fromdenethylation (conpound 3). Parent (P)
conmpound 1 produced an M* ion at mz = 393.3 with a chromat ographic
retention tinme of 18.3 mnutes. The denethyl ated netabolite (P-CH3)
was identified with an mz = 379.3 (MtW and a chronmat ogr aphi c
retention tine of 18.1 mn. The mass di fference of 14 daltons between

t he nmetabolite rrpounqN nt wlth a derreth d
conmpound 1. The nags fand ogr ite
was identical td#n ep@ndent |y synthesi ze grrpound 3. TH@" net é’hf dol €

corresponding to the piperazi ne N oxigde. of conpound 1 ‘(N-oxi de
conpound 2) was not detected i.n plasna at this dose | evel. The
conponenta producing a W signal at 17,7 and 18.5 minutegyin the
absor bance chromat ogriameat 356 nm were rmned to - mat ri x
conmponents and not Wbaﬂ‘ﬁm ectra ﬁmzparl sons to
conpound 1 and due 0 t%ell HYr esenceoi i bl a asme (dwigge ' U dose
day 1). [0127] The est ethet evel s of sthe dernet hyl ated netabolite
are given In Table 1. The estimated | evels of nmetabolites (in
conmpound 1 equival ents) are based on W absorbance peak height ratios
of nmetabolite to that gf conmpound 1 obtained in th s anal ysis and
extrapol at ed by f of | hg_tfe absorbance rati o o | evel s of
conpound 1 deter TR @ s e sanpl ed®in ev nt| tative
anal ytical study.. hat parent corrpoﬂl‘h vv@is ater
abundance t han the -rretabollte at - al | pool ed tine p0|r|ts - -

| evel s of conpound 1. 7were found to be substantially2lower in the day
14 sanples in parallel wth the N-desnethyl Metabolite which was
essentially undetectable. No other mnetabolites including conjugated
Phase Il type metabolites (gl ucuroni déEdampe¥phate) were detected in
t hese plasma sanples on day 1 or 14 of dose adm nistration. Table 10:
conpound 1 | eveme@d}dt.@,sbfnmmtggga@undoﬁ-,prmhahol ite levels in rat
plasma (N=2) with nultiple oral doses of corrpound 1 (5 mg/ kg, BID).
Dpse . .(ng/kg/day r Day Pool ed Sanpl e.. (hr/}—\(P- CH3)
(ng/m)b compound 1 (ng/m)t 0 1m0 N\—/N-'— ‘

EIOH, H0

) A W)L

IL |

[0115] A 3000 mL 4-necked jacketed flask was fitted with a condenser,
a femperature probe, a Nz gas inlet, and a mechanical stirrer. The reaction

l Dyl-Laclio Add
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0O 101 1,2 8.5 28 10 4,8 . . 31' 62 10 1 12, 13, 14, 16,

vessel was purged with Nz for at least 15 minutes and then charged with 4-
amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yi}-1H-benzimidazol-2-yl}-t H-
quinolin-2-one (484 g; 1.23 mol). A solution of D,L-Lactic acid (243.3'g, 1.72
mol of monomer-see the following paragraph), water (339-mL), and ethanol
(1211 mL) was prepared and then charged to the reaction flask. Stirring was
initiated at a mediurn rate, and the reac;tibn was heated to an internal
temperature of 68-72°C. The internal temperature of the reaction was
maintained at 68-72°C for 15-45 minutes and then heating was discontinued.
The resulting mixture was filtered through a10-20 micron frit collecting the
filtrate in & 12 L flask. The 12 L flagk waé equipped with an internal
tempertature probe, a reflux condensér, an ad;:litional funnel, a gas inlet an
outlet, and an overhead sfirrer. The filfrate- was then stitred at a medium rate
and heated fo reflux {(infernal temperature of about 78°C}. While maintaining
a gentle reflux, ethanol (3,596 mL) was charged.fo. the flask over a period of
about 20 minutes, The reaction flask was then cooled to an inteinal
temperature ranging from about 64-70°C within 15-25 minutes and this
temperature was maintained for a period of about 30'minutes. The reactor
was'inspected for crystals. if no crystal \n-'!ere present, the'ﬁ crystals of the
lactic acid salt o_f'4-amin0-5-ﬂuoib-3-[6-(4—rﬁetﬁyl—biberazin-‘l yh-1H-
benzimidazol-2-y[}-1H-quinolin-2-one (484 mg, 0.1 mole %) were added to the
flask, and the reaction was stirréd'at é4‘-70°0'fdr 36 minutes 'before again '
inspecting the flask for crystals. Once crystals wers present, stirting was
reduced fo a low rate and the reaction was stirred at-64-70°C for an éd‘ditional
90 minutes. The reaction was then coofed 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 (#84 mL) and stirred untit
the internal temperature was about 0°C. The cold ethano! was used to wash
the filter cake, and this procedure was repeated 2 mors times. The collected
solid was dried fo 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-pipetazin-1-yl)-1H-benzimidazol-2-yll-1H-quinclin-2-one.
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- A rubber dam or inert conditions were typically used during the filtration
procsss. While the dry solid did not appear to be very hygrescopic, the wet
filter cake tends to pick up water and become sticky. Precautions were taken
f_o avoid prolonged exposure of the wet filter cake to the atmospﬁere.

[0116] Cominercial lactic acid generally contains about 8-1 2% wiw
water, and contains dimers and trimers in addition fo the monomenc lactic
acid.” The mole ratio of lactic acid dimer to monomer is generally about
1.0:4.7. Commercial grade lactic acid may be used in the process described

inthe preceding paragraph as the monolactate salt preferentially precipitates
from the reaction mixture. . Lactic acid monomer is purified according to the
following procedure. :

Example 8

[p117]. - This study evaluated the antiangiogenic potential of compound 1
" inthe FGF supplemented Matrigel- model. )

[0118] Female BDF1 mice, aged 11-12 wesks (Charles River,

' Wilnington, MA), were éubcutanebusly implanted with 0.5 mL. Matrigel (BD
Blosclences, Bedford,; MA) supplemented thh 2pg FGF-2. The FGF-2
supplemented blood vessel formation (neovascufanzatfon or angiogenesis)
was quantrﬁed by measuying, hemoglobm levelsin the Mafngel plugs. follthng
their removal from the animals.

jo149] - - Ora!-administraﬁon of test article began one day prior to Mafrigel
impfantation and continued once daily for eight doses. | Compound 1 was
formulated asa solution in 10.mM HzPQ,4. Twelve treatment groups were
included: vehicle (10 mM HsPO.) p.o., q.d.x 8 days (2 control groups; mice -

. implanted with unsupplemenied Maftrigel (baseline hemoglobin levél) or FGF-
supplemented Matrigel (positive control); compound 1 dosed at 3, 10, 30, 100,
200, 300 mg/kg p.o., g.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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4,8 ND. 2.2

10. 14 12, 13, 14, 16, 24 20, ND 3.2 a. Rats were

dosed with 5/ng/ kg conipound 1 BID In 12 hour intervals (T=0 and

Th1l2 hours).

b.- Metabolite | evels estinated based on

nmet abol i te/ conpound 1 UV response ratios obtained in this study and
factored by the known conpound 1 levels previously determned in a
separate quantitative study. c: Conpound 1 |levels presented in this
tabl e are averaged val ues of previously quantified levels froma .

separate study.

ND: Non detectable Exanple 10

[0120]1 Percent inhibition of hemoglobin lévels in compound-treated
mice compared fo mice treated with vehicle indicates the _éntiangiogenlc
potency of the compound. Resulfs arg expressed as total hemaogiobin
(rr_lgld_l.) per Matrigel plug. The EDsp is defined as the dose that effectively

inhibits angiogenesis by approximately 50%. Hemoglobin concenirations were

determined in homogenized Matrigel plugs removed from mice and flash
frozen, using absorbance spectroscopy with Drabkin’s reagent (Sigma
Diagnostics, St. Louis MO).

01211 To evaluate plastna exposures of compound 1,-blood was

collected 2 and 24 hours after 8 consecutive doses (Day 8). In the 200 and
300 mg/kg dose groups, blood was collected only at the 2 hour timepoint. .
Plasma concentrations of 1 were determined by a non-'valic:iated LCMS/MS

'assay with a calibration range of 71 to 8000 ng/mL and a fower limit of

quantitation (LLOQ).of 1 ng/mlL (Charles River Laboratories, Worcester, MA).

[0122] " On Day 8, hemoglobin levels in Matrigel plugs and plasma
concentratlons of compound 1 were measured Ammals were observed and
body wetghts were measured throughout the study.

{0123] .  Compound 1 resulted in signiﬁcant iﬁﬁibiﬁon of hemoglobin
concentration in Matrige! plugs at each dose evaluated compared to plugs
from vehicle reated animals (Table 8). The calculated EDs, was 26 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-
supb[emeﬁted controls, The plasma concentrations of compound 1'at 2 hours
post dose on day 8, showed a dose proportiorial increase with concenirations
ranging from 44 ngfmb at 3 mg/kg to 3920 ngfml at 300 mglkg (T abié 9). All
doses were well folerated and no weight loss was observed.
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[0128)j.Studies with plasnma and tunors collected frommce foll ow ng
treatment with conpound 1 were perforned to eval uate potenti al

phar macodynam ¢ endpoi nts.. Anal ysing target nodul ation In KM 1214a
tunmors after conpound 1 treatnent indicated thatphosphorylation of
VEGFR1, VEGFR2, PDGFRp, and FGFRL were inhibited irka tinme- and

dose- dependent manner. For exanple, HWEC cells showed inhibition of
VEGF nedi at ed VEGFR2 phosphorylation.with an 1C50 OF about 0.1 pM In
addition, treatnmentof endothelial cells w th conpbund 1 .inhibited

MAF' K and Akt PheHR W Behakmn czﬁsbn%ﬁ&hslaxa%@pe Rdad Residbe By e, a

time- and dose- CRRERFRRhs fuNt: M ¢Big 1 PR Bbibitilh Witk aGiuwia Dp, 2
downst r eam targegam,sﬁaﬁﬁp;moﬁpﬁﬁmI nekl nases was observed wth

| Csos rangi ng fpomb—-3i—te .m Hovie2 et K4 A-cel s
express PDGFkp fnd ffZ ()ﬁt 5? ,§ IZSH§IMEEH/\ cel PYalEg, ¢
incubated 3 h w{'th conpound 1 i|n ser A frep RMEVLRilS €1 fiet NakYkRle

| ysates were Separated bit sbs- Page and pr Pbﬁ@aiﬁﬁéﬂio"rhetreatmentwlamge!
phosphor-ERKl/Z and ERK1/2 apti|bodi es. For | dritggdi+aGr ECL repgents

(Arer shaM ‘wer ef'used. The i nhi hitory effects of Conpoumd 1 on

receptor phosphat Mamgebalomd BRI C Zﬁiﬂ'l'lﬁatl bn wer e nai ntfai ned for 24
hours aftertreajpng "IFI lrl;&_sg.. yatt-on—efERKH 22— W4 H—eelts—was
i nhi bited by 1 ﬁ % LBto 08981 ma| dose- dependgnt manner.

[ 0130] Si gni fi cant Vil observed infvivo in the|HCT116 hunan

col on tunor nodpl :300ingka116] 6urmr§+Q36)rrpound B1i%hi bi ted t 1005

phosphoryl at i OnW@$W \4 T 9"4-‘{956' g Lgl —depy§ i
and significantichange n ol ocnv anal yses of .t he -y
obser ved. [0131[TH@Qem9k9F5D §cil uatltdnks in pr ecﬂfh%l cal
indicate that c T aggseg and T BR-gepeniient dgRFgETtion
of both the tarpet..recept Qr s and. t he downstream signal iing ml- pcul e

ERK (MAPK). Theke 39 m@fkest wi |8 ai ?9&16he | dentB8%cati pn of 0Pent i 4
bi omar kers to sIpP&h n@ 13t'or|§pg:;qa bi Pl 0gigaak actiVvi LY o1z
conmpound 1 in clini r-n? rial Exanple 11 (01321  The
distribution.of radioactivity in tissues after admnistration of a
single oral (PO).dose (5 nig/kg) of 14C | abel ed- conpound 1 (at
4-position of qUlabiel9; noné’lasmgi)oncmhwmls of Gompamd| 1M Gneed UdteDawl ey
(SD)rats was deBdiomsesativeBosshol e- body aut or adi ogr aphy (VBA).

Bl ood. and carcasses fior ciiiuldf © | Mdak Platith Cone J PRledn Piispia ColE | POI NT'S
through 24 hours postidagg mpr&adisasSeevgnans r 0zgn i ngaexane/dry ice
bat h, drained, bl.ottgd dry,. and pl aced @Emiyy i de or (mimk)ed al
appr oxi mately -70C fdr at Teast.2 houre. 4fhe frdzen-capcasses|were
enbedded in chilled darboxymethyl cpITul oggt. frojen 1ntg bl ocks al ong
wth e_nbedded aut.or adi.ogr apyw cst an@ar ds, smnd stdr.ed afy 4 20C uptil

anal ysis. - Appropriatd Sectijgms of #U pm §dal CKNEYS -Wer e;i£0l T ecfed on
adheshi e tape at 5 | dVars Glop | NL er €31 1 noje saqirtal pgane. Al nyj or
tissues, organs and./Biorogygal TP 0S5 WgEF Teprieeent gk
Phosphor i magi ngs i shfalTondEntatioRs BUBWAGwar imk SRuartiakib (&S] rgiALyscarned and
a Standard curvescr Ra kafipléierb Bdilegt@p| ati ng ti ssue concentraltions of -
14C- 1. Pr awns: Wésaiapiesl opteetkd 2 hiours et 2 oumtaiterdosifg r adi oacti vi tyby
liquid scintillation counting (LS. IllUstrative 'results are
presented in Table 11. .- 1(01331 Fol | owi ng oral adm nistration of
140 |, radioactivity derived from 14C- 1 was wi dely distributed

t hroughout all {0i2dles bPlaknfammncepmtmlmsﬂ‘!(ahdpositcm;ke)mamhe@ﬂ Cmax in

nost tissues. by f
radi oactivity i R%lp Hgfdf‘ ?’W 21;‘%0 q@é&éﬁ&@ %%%#@sg H&v%t@ &H]erent
140- 1-deri ved r mtiughart iniempglakip cohtent e dakigetblogowhy obsapvad. Pesmas t han

fromplasma, In nmales and fenal es, the highest tissue concentrations
of 14C- 1, excluding the gastrointestinal giract through 24 hours were

U




1 23 4 Tissue (1 Hour) 4 (Hours) (10 Hours) (24 Hours) Adrenal
glandl 34.3 33.6 56.0 68.8 Blood 1.84 1.04 . 1.35 1.06 Bone 0.826

~ concentrations (2 hr postdose, Day 8)-of 44 ng!rnL appear fo be assoclated
with antianglogenic activity in this model.

‘[0125] In summary, the hemoglobm mhrbitlon of compound 1 was dose-
crependent with mgmﬁcant inhibition after § days of treatment. Statistically
sugnlf' cant hemoglobln inhibition was observed with all doses of compound 1.
All doses were well tolerated with no wexght Ioss or adverse clinical signhs
observed. Compound 1 plasma concentrations (2 ht posidose) of 44 ng/mL
were associated with antiangiogenic activity in this model.

Example 9

[0126] . The metabolite profile of compotind 1 in monkey plasma from.a
‘5 mgfkg BID muitiple oral dose study was determined in dose day 1 and 14
samples. One metabolite was identified and characterized by LC/UV and
LD/MS/MS resulting from demethylation (compound 3). Parent (P) compound
1. produced an M+H™ ion at m/z = 393.3 with a chromatographic retention time
of 18.3 minutes. The demethyiated metabolite (P-CHa) was identified with an
m/z = 379.3 (M+H") and a chromatographic retention time of 18.1 min. The
mass difference of 14 daltons between the metabalite and compound 1 is
consistent with a demethylated compound 1. The mass and chrematographic
retention of the metabolite was identical to indeperidently synthesized
compound 3. The metabolite corresponding to the piperazine N-oxide.of

' compound 1 (N-oxide compound 2) was not detected in plasrr}o 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 ta be matsix
components and not metabolites based on the UV spectral comparisons to
compound 1 and due to their presence in blank plasma ('time'o dose day 1).

[0127] The estimated lsvels of the demethylated metabolite are given in
Table 1. The estimated levels of metaboiites (in. compound 1 eciuivalents) 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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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 Cecumcontents 0.484 15.7 356 130 Cerebellum 4.86 2.6, 3
2.47 1.51 Cerebrum

- previous guantitative analytical study.. it was found fh’at‘-parent compound was
ih greater abundance than the metabolite at all pooled fime poinfs.- The levels
of compound 1 wers found fo be substantrally lower in the day 14 samples in

" paraliél with the N-desmethyl metabohie whlch was essenha!ly undetectabie

" No other métabolites mcludlng conjugated Phase ! type metabolltes
(glucuronide or sulphate) were defscted in thase plasma samples onday 1 or
14 of dose admtnistrat[on

Table 10: compound 1 levels and estimated compound 1 metabolite
levels in rat plasma (N=2) with muitiple ora) doses of compound 1 (5
mg/ky, BID).

~ Dose '. 'Da_y Pooled Sample: (P-CH;) [ -compound 1 '
{mg/kg/day)®- , " Time (fir} "~ - (g/m)® |  (ng/mi)°
T ] .1 | o[ 5] 0
E S R 55| 7B
R R A P 3| 62
0 K 12,13, 14, 16, 20, T 2
.. ) .24' 1 ‘
TR S P I CEE TND | 2
10 TS T3 ND [ 4z
I I 7 R N 32
[ D B P R I P ) 118,20, | ND 3.2

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

" b.-Metabolite levels estimated based on metabohte!compound 1 UV response ratios
obtained in this study and factored by the known compound 1 levels previously
determined in a separate quantitathfe study,

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

ND: Non deteciable
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6.16 3.39 . 3.21 1.71 Cerebral spinal fluid (CSF) 13.7 -18.0 24.0
11.5 . Diaphragm 14.1 9.00 12.2 6.49 Epididym s 3.61 6.57 9.05 8.53
Esophageal contents 2.90 6.82 .1.08 1.15

- Example 10

[0128] . Studies with plasma and tumors collected from mice following

. freatment with compound 1 were performed to evaluate potenfial
pharmacodynamic endpoints. - Analysis of target modulation in KM1i2L4a
tumors after compound 1 treatment indicated that phosphotylation of -
VEGFR1, VEGFR2, PDGFRB, and FGFR1 were inhibited in a time- and dose-
dependent mannér. For example, HMVEC cells showed inhibition of VEGF
mediated VEGFR2 phosphorylation.with an ICs; of about 0.1 pM. In addition,
treatmenit of endathelial cells with compound 4 inhibited MAPK and Akt
phosphorylation mediated by VEGF.

. [0129] Furthermore a time- and dose- dependent rnh'brtron of ERK
(MAF’K) actNatron, a downstream target of receptor tyrosine krnases, was
observed with ICsas rangmg from 0.110 0.5 pM in KM120L4A cells (KM12L4A
ce[ls express PDGFRB and VEGFR112 on therr surfaces ) KM12L4A cells
were incubated 3 h wrth compouncl 1in serum-free DMEM _ After the harvest,

' lysates were separated by SDS-Page.and probed with the phosphor—ERK‘f/Z
and ERK1/2 antibodies. For detection, ECL reagents (Amersham) were used.
The inhibitory effects of compound 1 an receptor phosphotylation.and ERK
activation were maintained for 24 hours after treatment. Phosphorylation of
ERK1/2 in MVV4-11.cells was.inhibited by 1. at iCsps of 0.01 0 0.1 yM in'a
dose-dependent manner..

[0130] . Srgmf‘ cant actlvrty was observed in vivo in ﬂ're HCT116 human
‘colon tumor model. In HCT1 16 tumors compound 1 inhibited the '

phosphorylatron of ERK (MAPK) ha dose- and trme-dependent manner and
significant changes in hrstolc>gy analyses of the tumors was chserved.

[0131] These PK/PD evaluations in preclinioal 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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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 (abdomnal) 3.08 1.89 2.04 1.44 Fat
(brown) 162 20.2 16.2

Example 11

[0132] . The distribution.of radioactivity in' tissues after administration of
a single oral (PO} dose {5 mg/kg) of- “C-labeled compound 1 (at 4-position of
quinolinone ring) to male and female Sprague Dawley (SD)rats was
determined by whole-body autoradiography (WBA). Blood-and carcasses for
WBA were collected at specified time points through 24_} hours postdose.
Carcasses were frozen in a hexane/dry ice bath, drained, blotted dry, and
placed on dry ice or storlad at approximately -70°C for at least 2 hours. The
frozen carcas-sés were embedded in chilled carboxymethylegliulose, frozen
inte blocks along with embedded autoradiographic standards, and stored at
-20’(: until analysis. Appropniate sections of 40 pm thickness wers collected
on adhesrve tape at 5 levels of interest in the sagital plane. Ali major tissues,

” organs and biclogical fluids were represen’ced Phosphonmagmg screens

* were exposed fo the secfions and scanned and a standard curve created for
interpolating fissue concentrations of 4G-1. ﬁlaéma was analyzed l’or

~ concentration of radloactnnty by fiquid scmtlllaﬂon count[ng (LSC). lllustratlve
:results are presented in Table 11.

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

- had reached Cpay in most tissues by 4 hours pustddsé. O\ierall'distrlbutiqn of
radioactivity in the tissues of males and females was:similar. 4C-1-gerived
radloactwrty was cleared more slowly from tissues than from plasma In
males and females, the highest tissue concentratlons of 1C-1, excludlng the
gastrointestinal tract through 24 hours were detected in the harderian gland,
adrenal gland, renal medulia, lntra~orb|tal lacnmal gland and exorbital
lacrirnal gland “C-1 -denved radloamtlwty crossed the bloodlbraln barrier
after oral dose administration. '
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8. 85 Ti ssue:

Ti me)

" Table 11.

Pl asma Concentration Ratios
1234 -nestle (1 Hour) 4 (Hours) (10 Hours) (24 Hours)
Harderian gland 14.3 34.2 -128 300

Ani nmal

Nunber (Sacrifice

Tissue: plasma concentration rafios determined by whole-

body autoradiography at specified fimes following a single oral
dose of Compound 1 (5§ mg/kg) to male rafs

Tissue: Plasma Concentration Ratios

Animal Number (Sacrifice Time)

1 _ 2 3 4
Tissue (1 Hour) 4 (Hoursj ' (10 (24
. Hours) Hours)
Adrenalgland 343 335 sgi.o LTy
Blood 1.84 1.04 .35 106
| Bone 0.826 0679 1.00 123
Bone marrow 13.8 23.3 29.7 . 26.9
Ceoum 6.6 13 737 1539
| Cecum contents: 0.484 15.7 356 130
Cerebeltum 486 2,83 . 247 1.51
+ Cerebrum 6.16 3.39 3.21 1.71
Corebral spinal fluid 87 18.0 4.0 15
1(csp :
Diaphragm 141 500 | 122 6.45
Epididymis 361 6557 5.05 853
Esophagéél contents 2.90, 6.82 1.08 1.15
Esophagus 98.1. 1 7.7' 12.3 7.26
Exorbital lacrimal gland 17.0 28.9 392 | 599
Eye 0585 1.01 1.20 151
Fai (abdominal) 3.08 T80 2.04 144
Fat (brawn) 16.2 20.2 16.2 3.85
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Intra-orbital lacrimal gland 16.3 30.4 42.4 63.0 Kidney 45.1 32.4
49.1 24.3 Large intestinal contents NA 7.00 454 238 Large intestine
11.6 12.8 21.8 10.9 Liver 121 48.9 45.0

Tissue: E?lasma Concentration Ratios
—Animal Number (Sacios Time)
1 R
Tissue ) .| {1 Hour} 4 (Hours) (10 (24
_ Hours) Hours)
Harderan giand W3 | sz [ 1m 300
Infra-orbital lacrimal 16.3 304 42.4 63.0
gland )
- Kidney _ 45.1 32.4 49.1 24.3
' Large intestinal NA ' 7.06 - 454 238
confents :
Targe intestine 176 158 218 | 108
Tiver T 121 [ 488 450 | 447
Lung | 47.2 26.9 . . 288" | - 18.8
4 Medulla 1'1.08 ‘ 276 288 1.51
Muscle | 593 -} 484 877 . 264
| Myocardium 6.8 11.5 1.8 | - 462
Nasalfurbinates | 4.44 6.29 19 | 110
Olfactory lobe . 397, 2.27 2.15 1.15
Pancreas %7 | 205 793 105
Fiealgand 230 NA NA NA
Pituitary gland 205 3.9 481 315
Preputiai gland ' NA NA 23.3 41.3
Prostate 7.29 1 1.4I 14.2 11.2

NA  Not applicab[e.
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44.7 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

[0134] itis understood that the invention is not limited to the
embodiments set forth herein for iliustration, but embraces all.such forms
thereof as come within the scaope of the following claims.
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11.9 11.0 A factory 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

CLAIMS

L. Use of a compound of formula

N N
F NH; I\'l N/
\ N
@\/IKH
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 the cancer is selected from the group consisting of
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 lenkemia, sarcoma, melanoma, lymphoma, thyroid,
neuroendocrine, renal cell, gastric, gastrointestinal stromal, glioma, brain and bladder cancer,

wherein each unit dose of the medicament is sufficient to provide at least one of

(2) a Cpax 0f about 20 to 4000 ng/mL of the compound in a subject’s plasma or a
Cinax 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 afier
administration or about 20 to 4,000 ng/mL of the compound in the subject’s blood 24 hours afier
administration to the subject, or

(¢) 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) & Crax of about 50 to 500 ng/mL of the compound in the subject’s plasma or a
Cuex of about 100 to 1,000 ng/mL of the compound in the subject’s blood,
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NA 23.3 41.3 Prostate 7.29 11.4 14.2 11.2 NA Not applicable.
[0134] 1t is understood that the invention is not limted to the

enbodi nents set forth herein for illustration, but enbraces all such
forms thereof as cone within the scope of the follow ng clains.
CLAI M5 1. Use of a conpound of formula a pharmaceutically

acceptabl e salt thereof, a tautoner thereof, or a pharmaceutically
acceptable salt of the tautonmer in the preparation of a nedi canent,
in unit dosage form for treating cancer, wherein the cancer is
selected fromthe group consisting of prostate, colorectal, breast,
mul tiple nyel oma, [ I I ci.ngna,. . .acut L, ogenous
| eukem a, chroni éb)%gﬁ%@ghé@go Fig/ﬁ'{%eoniﬁge’ Joﬁgﬁgn&lﬁr §|SF?18‘%§'[F?§§%¥§?§§L§ e,
nonsmal hfteretminisvatgon arabbit 4046 2,00UngmLoff therbmpbundithic dubjectk ®lvod 24 hours
sar co_rnaafmrlr%!:l .}1?5% ior{ %gltrphorra, thyroid, neuroendocrine, renal cell,
gastric, gastroirntestinal stromal, gliom, brain and bl adder cancer,
wher ei n each uni t{c)dasEUObf dtvat 1104 10 30000 ng*d/mslLbf the tamouhd inahestbiber ait

| east one of g, £.. of, about 20. to 4000 ng/ of the
corrpounaﬁfrﬂa%{ a?ﬁ‘ﬁjlesgp'tgﬁ%f@% h%?l’%fftwp(‘ﬂ‘m i R su Cttsg’qﬁo ng/ mL of
t he conpound in the subject's blood when it is admnistered to the
subj ect, 3. b usetnd akaind O, wierdn €@B unig dosk isofuffidient toprpddend ldast a
subj ect'r§ cﬁJ asma 24 hours after admnistration or about 20 to 4, 000
ng/ L of "t Hie conpound in the subject's blood 24 hours after

admi ni stration t data&,sefxbeats0 to250 ng/mL of the compdhd &mnthAklbjeet’s plagid or%00
to 60, 000 ng*h/ f e .c und in a.sybject's. plasm or about 750
to 120, oo haent o %500 RS R e P n i et oD oo when it i
adm ni stered to {biebsutiles 500 Zy/mhef theeompousti i i dubjsrre pREMa BAkdurddfiet
dose is suffjicient to provj at |east one of, . a X
o about st gho8sp gt B Rob el Gt TN nbeiests dled P 4EME B o
Cmax of adifigigratiofOort 0 1, 000 ng/ mL of the conpound in the subject's

bl ood,
{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 Ciax of about 75 to 150 ng/mL of the compound in the subject’s plasma or a
Chax of about 150 to 300 ng/mL of the compound in the subject’s bleod, 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.

5. The use of claim 1, wherein each unit dose is sufficient to provide a Cpay
of about 100 to 2,000 ng/mL of the compound in the subject’s plasma or a Cpax of about 200 to
4,000 ng/mL of the compound in the subject’s blood.

6. The use of claim 1, wherein each unit dose is sufficient to provide a Cpax
of about 100 to 1,000 ng/mL of the compound in the subject’s plasma or a Cyey of about 200 to
2,000 ng/mL of the compound in the subject’s blood.
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(b) about 20 to 1,000 ng/nL of the conmpound in the subject's plasm
24 hours after adm nistration or about 40 to 2,000 ng/nL of the
conpound in the subject's blood 24 hours after adm nistration, or
(c) an AUC of about 1,000 to 30,000 ng*h/nmiL of the conpound in the
subj ect's plasma or about 1,500 to 60,000 ng*h/nL of the conpound in
the subject's blood. 3. The use of claim1, wherein each unit dose is
sufficient to provide at |east one of (a) a C. of about
50 to 250 ng/nmL of the conpound in the subject's plasna or a C. of
about 100 to 500 ng/nL of the compound in the subject's bl ood,

(b) about 40 to 0 c%ﬂg sma 24
hours after adm n| st rg{h?%sne%‘rc mb:r‘o’u %Hpqq &&6%%%@#& ﬁ(ﬁﬁsﬂ}%ﬁ%u onpound
in the soisjstng ofgabitamestingl dtmnuabcaactet’,@homd,rmeiarmmaabladﬁer cancer and renal cancer.
(c) an AUC of about 2,000 to 15,000 ng*h/ni of the conpound in the
subject's plasna r a

the subject’'s bl osgd iﬂ #h%e%gggp%ﬁe%f?g}%@pri e%@g?%%%%ﬁﬁ%?{ﬁgg%@gouh@
suf fi ci érused to ppapereitbiemedicdnesatt one of (a) a C. of about
75 to 150 ng/ L of the conpound in the subject's plasma or a C. of
about 150 to 300 g0g/ Mppofisd dpanf GERPURAMS 118 LR

(b) about 40 to 250 ng/nLSo nﬁe conpoundgln F%gmggﬁﬁgé?ggﬂﬁﬁggﬁgmﬁ
hours afrabgdmigigiratiost r ati on or about 80 to 500 ng/mL of the conpound
in the subject's blood 24 hours after admi nistration. 5.The use of
claim 1, wherein gachThaide deREn bSwikkid iR Hodage REA Y M nfedfchinent &fa
about 100 to 2,000 ng/nm. of the conpound in the subject's plasna or a
C. of abbusarslo tableteelion caBlehEUSBISIORCOT AGHATBESAILOR. t he subj ect’ s

bl ood. 6. The use of claim1l, wherein each unit dose is sufficient to

provide a C. of ahout Tw@setdfaﬂy&%fe]g{nm -QfwHeRsn SRRBAASEe bikhe he
subject's plasnma or C. aof _about 200 to 2,000 ng/ mL of the conpound

in the SfdFaeqnt Conprgesyffom 0.25 %o 30 mg/kg ofthe pofapepeg, té‘Pt"‘éF‘aFW"I saligrhayedion
t he cang@moﬁﬁwgghQ@g@qu&@gn1the group consisting of gastrointestina
stromal cancer, glionmg, nelanona bl adder cancer and renal cancer.

8. The use of an one Ef cI g mherelqlthe | actate salt of the
conmpound is used £o pt ?J‘ésreé’ ‘Wé’ Flaimelg. wherein each unit dosgofthee se of

any onemedicsiheht B8mphisss anvhesuat éftﬁer@massﬁhdc @mﬂ{er Jafid/otdalt8hSing Aom5ak
adm ni stration. 10. The use of claim9, wherein the unit
dosage 199%®f the nedicament is a pill, capsule, tablet, gelcap,
capl et, suspension, or agueous sol uti on. 11. The use of
any one of cl ai ng31- 8Usy\bfel @inipo@ACIT feila dose of the nmedi cament
conprises fromO0.25 to 30 ng/ kg of the conpound, tautoner, and/or
salts based on the body wei ght of the subjeef. 12. The
use of any one of clainms 1-8, whefeigued

Ndoge—of the

medi canment conprises an anmount of/th nﬁ' tonmer, and/or
salts ranging from25 to 1500 ~ N

e

H

a pharmaceutically acceptable salt thereof, a tautomer thereof, or a
pharmaceutically acceptable salt of the tautomer in the preparation of a medicament for treating
cancer, wherein the cancer is selected from the group consisting of 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, neuroendoctine, renal cell, gastric,
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13. Use of a compound of fornmula a pharmaceutically
acceptabl e salt thereof, a tautoner thereof, or a pharnmaceutically
acceptable salt of the tautoner in the preparation of a nedi canent
for treating cancer, wherein the cancer is selected fromthe group
consisting of prostate, colorectal, breast, nultiple nyel ong,
pancreatic, small cell carcinoma, acute nyel ogenous | eukem a, chronic
nyel ogenous | eukem a, nyelo-proliferative disease, nonsmall cel

| ung, small cell lung, chronic |ynphoid | eukem a, sarconma, nel anona,
| ynphoma, thyroid, neuroendocrine, renal cell, gastric,

gastroi i i 0l ! . ngd eac
it dodestajithe ShorRi koot bRiina BaBl ot BARFLEARE B RRHGARG
suf fi ci évte be edipinistaretcinah amewgtsuffinientad provide at least one fa) a C. of about
20 to 4000 ng/nL of the compound in a subject's plasma or a C. of

about 40 to 8000 | W =Toh i
(b “about 10 to A0 o oREx S ORI B 8 Somhln it o SRS Haoma org
hour s afGmerof alohvi A0 tor 3080 ng/mIooef thaxemnporsl in thesubjed’siigodi. of t he conpound

in the subject's t A S at i '

or (5 it o B0 BRI BT L bl 2 e
conpounddmitistratanyjrebeut 20 it 480fngsnL abthatcoripund dn the SyHRCs higodh2erhoves afteh e
conmpound 4 i %E@ i N ood when it is adm nistered to the

subj ect .gdljﬁfﬁ‘.l eonﬁtgg{%ﬁgjg a‘fj}lm 13, wherein each unit dose is sufficient
to provide at | edstanoheCof about 500 to 60,000 fgth/nsl. & the tonagaand inssubjects00
ng/ mL of, the c ' e subiect's plas ra.c., bout. 100 to
17000 ngPHEE o SpRe DR Rt g By s fpSorsBloo WRh i
about 2@dminisier&i00 thegibjiectof t he conmpound in the subject's plasma 24
hours after adm nistration or about 40 to 2,000 ng/nlL of the conpound

(0) an AUC of abadt 1186048 s B endE Pl 68k ¥emciin o provida s
subj ect ose ¢fl asma or about 1,500 to 60,000 ng*h/nL of the conpound in
t he subject’'s blqgod. ~15, Jhe cl.atm.13, wherei.n.each unit dose
is sufficient toct%rao(\j/‘?‘ﬂcég%f’ uﬁu@ggg 6%'?%mk$f°fﬁw compmm% m th{’:ib?bj%f’%&.pfaa'?a ora
about 5Ciof &m0t Ky toil,000 ngird. efdheampdurdintissubjaty) sstdods pl asma or a C

of about 100 to 500 .,n f..the compound in t.he supject’ s blood,
Cb) “about 40 1o 30uoa i T9pb et o iaom i s bhsiamwant S 24
hour s abfi@ndathistaiia drabow@0as 28000d/mBOf the cdmPOthdig thalsuléet’s BRot eipend

in the subj gl%t'.s bl ood 24 hours after adm nistration, or
(c) an aIEHAER™ 8T 000 to 15, 000 ng*h/nL of the compound in the

subj ect' s pl asma (Granaf100bf ZolPNE000t0 30,0000z AeAD bthe BSmpduad GOHPQIBRGE N
the subject's q%I@ood - 16, The use, of claim 13, wherein
the anpBREIHP A78ti 3R 60,00 agihimlcoidhs campoppdipitbrsuiicet’s Rlpodabout 35 to
2,000 ng/nL of the conpound in the subject's plasnma or a C. of about

70 to 4000 ng/ni i6f t The a@ngielamg 13,wHekein GdliGietioss is¥ueiRibnt @provide at least
about 40 tqg 500 ng/nL of the conpound in the subject's plasm 24
hours aP®%¥ adninistration or about 80 to 1,000 ng/nL of the conpound

in the subject’s (9laond, eZabbeistso 350 S/mB@FtHRIcEHPpEInd the subject’s plasma orla’ -
The use of gl ai %?Mer ein the cancer, is selected fromthe group

consi st Fmg °5#bogh pemlpftheopppnd ip thesubiectglblosda, nel anomm,
bl adder cancer ang) dbgiado 16 30¢£/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.
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18. The use of any one of clainms 13-17, wherein the lactate salt of
the conpound is used to prepare the nedi canent. 19. The
use of any one of clains 13-17, wherein the anount of nedi canent to
be adm ni stered provides fromO0.25 to 30 ng/ kg/ day of the conpound,
taut omer, and/or salts based on the body weight of the subject.

20. The use of any one of clains 13-17, wherein the anmount of

nmedi canent to be adm ni stered provides fromabout 25 to 1,500 ng/day
of the compound, tautomer, and/or salts to the subject.

21. The use of any one of clains 13-17, wherein the anmount of

medi cament to be gdm "I'h%‘i.l@é’@@la@rﬁqg'\gﬁe?elﬁ fh@%%@rﬁ%?m%éicﬁrﬂenjcls%gﬂic@{ day

of the conpound, tautoner, Salts to the sub

22. The Pm@e@ﬁmﬁf abps 3410 %p@ﬁ MmL@f it compeundiimthe H‘ébj%ﬂifﬁ@hﬁm@)f)f % Gigx of
medi camegiyt Y9100 APl SR @dﬁuﬁ%ﬁ’d’fn%ésu@}é%bl&%oo} 0 500 ny/day of the

conpound, tautoner, and/or sa s to the subj ect. 23.Use of a
conpound of forrmula F NH2 phar maceutical |y

accept abl e salt taqeytédto 50 ’E%’E?Pdﬁﬂ}e 09%?‘@51*“ thé subjechs alagme %b?%%ﬂﬂey
accept a?&hﬁin&ﬁ#hﬁon@r ab&i8 80 &1, 000Rg/mL1bf iHeRoRp SRA SRk t flnei s 81008 9k fNELHer

in unit dosa%f1 orm for treating cancer, wherein cancer IS
sel ect eddminisiratidde gr oup consi sting of gast roi ntestinal stromal
cancer, glioma, nelanoma, bladder cancer and renal cancer, and each

unit dose of the yedi %%ﬁoﬁ&ﬁlﬁ%%r&xﬁ:e%ﬁﬁ&qy@edé’af@&nﬁa@%w&}: of
from25 ng, to 1000 The use of claim 23, 'wherein

the canEpistiag %faa%ttﬁnfgastwloﬁtﬁomﬁbcaa?Wb@aﬁ@?lmbléqldegaaswr@nﬁfeégltqamr-

stromal cancer, glioma, nelanoma, bl adder cancer and renal cancer.

25. The use of arns onghefisedfanyBnedotcling VIIET, QhbrelnliRe laagieakleofiRd t  Of
t he con‘gound dto %tﬁgme t he nedi cament.

ompound 1S use to prepa Icament.
19.  The use of any one of claims 13-17, wherein the amount of medicament to
be administered provides from 0.25 to 30 mg/kg/day of the compound, tautomer, and/or salts

based on the body weight of the subject.

20,  The use of any one of claims 13-17, wherein the amount of medicament to
be administered provides from about 25 to 1,500 mg/day of the compound, tautomer, and/or salts
to the subject.

21.  The use of any one of claims 13-17, wherein the amount of medicament to
be administered provides from about 25 to 1,000 mg/day of the compound, tautomer, and/or salts

to the subject.

22.  The use of any one of claims 14-18, wherein the amount of the
medicament to be administered provides about 200 to 500 mg/day of the compound, tautomer,

and/or salts to the subject.
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23.  Use of a compound of formula

N N
FONH N -
R N
Cﬁf”
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 the cancer is selected from the group consisting of

gastrointestinal stromal cancer, glioma, melanoma, bladder cancer and renal cancer, and each

unit dose of the medicament comprises the compound in an amount of from 25 mg to 1000 mg.

24.  The use of claim 23, wherein the cancer is selected from the group

consisting of gastrointestinal stromal cancer, glioma, melanoma, bladder cancer and renal cancer,

25.  The use of any one of claims 23-24, wherein the lactate salt of the

compound is used to prepare the medicament.
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