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THE 1 NVENTI ON [ 0001] This invention pertains generally to fornul ations
of qui nol i manmowesapounds. More specifically, the inventpenusesmssted
herein pertains to solid dosage fornul ati ons conpri sing
pharmaceutically acceptable salts such as lactic acid salts of

4- am no- 5-fl uor o- 346- ( 4- net hyl - pi per azi n- 110- 1H benzi m dazol - 2-y1] -
1H qui nol i n- 2- one, and RORMULAHONS OFQUINQLINONESBNg such

formul ati ons. BACKGROUND OF THE | NVENTI ON [ 0002] A variety of chem cal
conpounds and conpositions have been reported as having activity

agai nst one or nore vascul ar FE4BXQEITHE INVENTION act or receptor
tyrosi ne ki nase (VEG--RTK). Exanples include quinoline derivatives
such as de8@tli bed iThiswyadionIgs@jnsaganesaliydofomantatitmsdd guirainees (see,

e.g. WO , i o, nds. e 0. VWO 01/52904) ,.
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al kanesuliipgiipolnd-cHek ane t¢ aldimts fof pphang 8l Vgl \«esh (SPulatforS:
DE19841985), oxi ndol yl qui nazoline derivatives (see, e.g. WO

99/10349), 1, 4-diazaanthracine derivatives (see, e.g. U S. Patent No.

5,763, 441), and cinnoline j i 97/ 34876), and

\[/g(r)i)gij_srhi ndazglhe pomound?ﬁ&%ﬁbwmﬁllﬁggﬁgﬁgﬁd WO 01/ 53|2_68).
esi - A= hydr nol one. and 4- hydr ox uj nol i ne

derivati @%@il]s di sél‘%&'g é}nC%gﬂﬁ%q{%§b1p8LnQ%?gq 83@8Q_¥'g%§ M@ﬁ% T'e,

gkz gi net sc_apglrtm:ll aszhmxliﬂg gbiﬁdﬂy(@amst bae sy 1ntdnez S'ggschmﬁr endo_thelila_l growth factor

- (benzi m dazol.- 2- - 2= QXQ= - di roqui nol i ne.
ki o net EECaPiStsyfning kinasd QA 5T KD doniples ingliee Apiig e 668jatives such

Ukr ai net sis desctbedain. WOGS/MB350, Geihigbaibstitdmiab askiveSeesh i & wd
239- 241(@?%%44Ukr ai nets has al so di sclosed the synthesi
I
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WO 97/4 T di scl le of hinding to -
nucl ear  HOPAgBUFRERREPENEReR Liac, L PO B ER e tsBebet: act
prol i f er defivativesdsdzgeey.dJ.SwPatent o, SHB3EMAJSarRy gnﬁdﬂﬁr@ dbrpatinse@edSe.g.
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bei ng usgfuyl _i treatment pr prevention of t ed
i th e PO THBEAS e BES indiznld Gorapours B U 000 G1IORERS Aad WO
derivati gegsapegyhi ch the benzene ring of the quinoline is substituted
with a sul fur group are disclosed in WD 92/18483. These conpounds are

di scl ose 5 bei ng_usef 11 i.n pharmaceutical formul ati ons and as
nedi cane @ 1 OOO%F@? %ﬂ%ogﬁ%gﬂmawmlw AN thydeoxyrEnglisen
di scl osedemsatiiay id\@isé188ed I & nMAbeRbY reflreABsY. | Wé@g@u& 'lﬁr%‘aﬁl.fef‘sdeéqgé

medi ci ne_and pharmaceutical fornul ations. References that descri
the prepBf¥ Aialosed din nultbesis gbei(kenaimisiezolo?-yirdehydroxy-2-oxo-1,2-
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[ 0010] I n one aspect, t he present invention provides a phar nEC¥8¥20ewp

f or, @tlfqrwgﬂqg:,tméuﬂalr—uge? a conpound of fornula I, a tawmmioselis7inhe
cor‘rp ‘uhd fmacedt feal |y acceptabl e salt of t he conmpound, a

phar mac @8 (659:3 Yy Ukelagis ab leé akdfhimive Gefer Qfalljh(zi‘raéki,khcﬁoedimn &t 4 85-1108
h f
ther eof 993(‘))?0? zftt\etls aast aiO@wé{R%aﬁgogpélréééﬁ L 58, IR Raghou?

consi st cel T ul ose; ose t'ure
t her eof ; élll) povi done; (iv) silicon dioxide or talc; (v) a
phar mac d0€94al | y Abespathesis df veriouseninolineddrivajivesisidisp cassiden O

sel ecte Vi odi um starch
gl ycol a'?) e?/i%é 8£Hgﬂz{%’ep dgé ‘? ag?‘%deg%(ﬁ%é%ﬂ ?h\?@fﬂ@sf ﬁ‘”ﬁ{'g@vl des a
phar mac éwtinond réaﬂpmmx’sainlddmmmasefulrfoi stdmﬂa’@@@ﬁ'ecblédt Eroliferition shd bork
t aut omer__of ht ound, a phar(gaqeut ca;a acc tabl e salt of the
conpound’ oWty RRYNES 375 AUROUPRIAH d@% ‘?'%9 E’J@"ﬁﬁﬁeé‘ﬁﬁ?” Ir a
m Xt ur e pré\esrieh of dischsas ésmtw@ﬁﬁ%v@f@br ﬁ@ﬂn@&{e%cfabt%ménhkﬁeﬁf oup
consisting of cellulose, povidone, silicon dioxide, talc, and a

har nac al | cceptabl e, l ubrjc and at | east one in redl ent
P eer cdbtddin ¢ 1o PEraH AupRire Sariates indiiighthe Seenn neid Sy Dol

cr oscar ieshngitie@Witra sangd gras é#@aﬁéc%&%l i 'WGJQJZ"’? 83, Gﬁ%%b'd%nfq?ilﬁﬁlon

enbodi nents, the fornulation conprises: ose; (11)
di oxi de@'§ ﬂlSPPS@é agheingieseiuldn paa@f@aqeu@wafg‘@@awaﬁorsa:arw asmgd{damends.
| east one ingredient selected fromat |east one ingredient selected

from cr esousyi donequiiicidridland 86U dEfveSives H’Eté B?@n 8RA8EY afhatiag! um

starch glycolate. In sone such enbodi nents, ormul'ati on conpri ses
cr ospov @B iea VeRetytai@pplications wpiriaied e medidiee fod phRenacsuticanpr i ses a

starch siady ap ts,
the formul atliﬁo%r?g C(;inég‘?a:elsnégé’ @ﬁg%r‘wtﬁg%ﬁ%@éﬁ@%%&é%gﬁé dSFFPé}H/ gﬁ

f or nul atB&in pbotengmameabm compesiions ps fdrdunnines edmtqiropériies mchideu ths.
nbod f

¢ aut oot G P21 G 8 ol IRt e TR atansb R p-oore
| acti c dPiGS zaagosoEmwamanmezmssmse m xture thereof in the
capsul e ranges from 25 ng to 500 ng. [0015]In sonme enbodi nents, the

f I ' . t . idsalt of th d
anount - 1R T AR e Bbtiriebe Srhshintn bt adlefihaneor
: Ee }‘ or :Ighamrcgﬂzolyl F?mse?ﬁslahd ardidd @Bb@tﬁuteﬂ@;ﬁctﬂfnﬁhé @bhﬁﬁ}l&é%awzi IOS/ etS
e lactic acid salt o e an_anmpunt ranging from20%to
4556 by GRTBRMEEHN 35 AT e or O G- DR PP SAN AL drborgnidases
such em%qmﬁt@e(tmeoﬁ@h% Rdcleflly §@éﬁ36115§I6§er§ hﬁréfé&%hb@s afdhdaéab of
the co /%\%é r\{van anpunt rgﬁw 2%9 rom 30%to 40% by wei ght based on
the. { ot BP/2AaPBNY 200484335 FIOATBOACY 1S 200HIZERTORI it o. ¢ ho
cel | ul osgosyBes3gy, e éd@fsmiie%bboéhd Wd‘z%%ﬂﬁﬁé@' éh&%ﬁ@bé@.ﬁ?&ose -

[0017] I n sonme enbodi ments, the formulation conprises ft
an anpufEciogadiesdniibisng ME-BTM%WPI\@H@&UM&M atso diswodential wei ght

conpr; seaoReR Uit B HRom i BRI TR 802 DB SR 85500k by

¥\Bi ghlt a&waoaamfmnd bt Paﬁentjﬁms @605 1,&; T, 237,@]762,&191? el o6t 6oL
t 06 t %

by wei GREORLEEE B s BRERSRGe thcihed ottt Aryibessn s - Sone

enbodi mhpoumdse:nf;@mlmhgtseﬁﬁemammé @matsee aﬁﬁ ayrt@g;tngma%eg%?@ aFciosed

f e 40% b
For mul PR 2D FS et 5 S00pRFS5, For cohagisn 19e B0 arereiaiming
0019 I
bt oxi aePT ST Eaceot #ebowihd Brolisel ShbABEARD U S Erdviforl abBfthtn
total wBPghe/46p. 72Adilgte UﬂtlS’fo?ﬁ 2002028} |Pmoxsazneale@wmmamws t he
For mul agh206 GB7HAFES NoVEERPTE S0P 818 A RALRidA ARpRIREN NS, AU I D05



t he conpound in an anount ranging from50%to 80% by wei ght basedrenT
the total weight of the formulation; the silicon dioxide inPB¥eREM3t

rarlgl n frum 07A0Kat 9112‘,’{0 by wei ght based on the total m&Eightosehisihe
f oF e Bt'i o Bt T Ut o%e in an amount rangi ng from 0% to 50% of the
t ot al wa‘“l@thn dlovermber 48n2004;iLbE, Pravipianal dppbeadiande G0/ 26:28hfilethon

{an\ 19 SRS b0z B pioliBbhalERAt o headabal bSly Gy

wei ght tm‘gé@OﬁnUiﬂa@rbmslahaMp@metlm th@O/ﬂﬁlD,ﬂﬁVdiled)m Abﬂm%@lﬁﬁbﬁu S

i nventi al so oVi cant ai n

enboai oS RraLeREsgh b Ab B0 Y S PrpagRebSidiatch 807
conpri si gEg460\B9DfilcAWrEASHIBS 2068; OIS, Fedisibgal Aﬁiﬂicéﬁd}ﬁb&be%/@m beS kRIS
conpri sing the pharmaceuti cal formul ation of an nbodi nent s.

O e Qo UORLAR U-§ paroy Bl AREaEen Noo B rCI st ahou g by
pol yet hyjgae. Addﬂnog@p&sa gﬂref’ﬂé&ﬂ@a F@%ﬁagﬁo‘ﬁ% waﬁﬁg%a%ehsmb%&ﬂss a

cotton or rayon INn sone e Iments I'nc es a
i nduct i setéardi in U.B. BnodisienaldpdigatinmiNg. G041880,A2 Miled Mayr By 20es; 4.S.

e or1 arioy e AGARALRE NEC Bt s, IBH M gl %, AUl  Rar

i ncl udesApplichtiomBloctd/b4a)306pfilad IFabruany BO, 2004; &f.St ﬁm\ﬁwmmmn No.

broaent SHEBATRb N ErBeBl R ARR. LG PR ianel Sho ftatSg N p sk dr i ng
of sugarfiled ®Mar¢H 05200BEUTS, ProdRR{r K@ﬂﬁﬁaﬂ&ﬂ NG. 30@%65%@6!&&5@127

pol ymer, and ol ymet hacr nbodi nents this may

|
D 2 e RS L Pris ek ApRIAUBm Nt BOIe80 A e ARTY be S0% -0 & he
t abl et Vl"rbblsibn@t ﬂﬁﬂ)lﬁﬁa’tlan W%b%%[wzﬁﬂeahﬁnbﬂﬁﬁ!ﬁ iZ@paa )3 F%‘ﬂ%bﬁﬁts for

colorlngata et or capsul e of resent_invention Wt

phar nacebiepliegtionNaced/pbaee8; ftled&’z Gy &% - BateppAepligadipn I\[oegw]ﬁrlrﬁ&@ne
aspect, ﬁ@@f:bmgg}rﬂ@%@sowe at@nf‘ﬁéﬁl@gngﬁ) op'i%u?ag o fed denary 21, .

phar maceuti ca mil"at1 6n e met I ncludes
m xt ur e 25 eod PAS Applicadion lNcerﬁ’dZéFdUBQ&fBSJG&?ﬂ& Hiied Felsuary 18, moes

conpri si mul_a | aut ner _of _the co und,
o phar ldgsrdbi bR B pRed §f Sohnisrad AlhARTeg el FacEhi BEGH
pﬂar rra;:eﬂéctlcwd iy ViOoet 838 3 L‘Esl 20@2/0&03230&1%?)0138 f;ai}enaNm a7 86, 683

t hereo east _one 1 n nt selecte I

Cons: ot | Faprt the HerBienoSB bt Getedfarh s Beretyringsppited Y rgptuge it s
consi st igyirét F/aﬁﬁ|f6¢&lp§@’pob@§h§#¢ully5§eﬁcﬁ‘fh hé¥eira M xture thereof;

povi done; i con di oxide or talc; a pharmaceutically acceptable

| ubr i d di ent selected f
cﬁoétzﬁ‘&bppﬁ;e o o AitSH ST GRS are KoIPEBAaREVE PROS Hiselogadmew
enmbodi mefbse f@ﬂﬂ%lﬁmomwlﬁmérﬂé BHldemébthbas %r%ﬁ'ﬁﬂts\féﬁrig] duch ceflgouhase:

(ii) silicon dioxide; and (iii) an ingredient selected from

cr ospoviderigeded hpeatseppt thadneedantpharmesavdigatanplicatientihess epmpeunds
bl endi n d, or a mxture thereof
W th th?@eﬁ@?ﬁl’ﬁ?@ﬁ%ggg:%gél?%%:sé%%ﬁfgrﬁﬁﬁﬁ z(%ar%%lrsecond bl ended m xture,

and/or (c) formng at |east one capsule or at |east one tablet from
t he second bl ended m xture, E\(I n_anot her _as ect the invention

provi des a net hod for prod§ pﬂﬁﬂ?ﬁﬁ:%‘(ﬁ@g l1’3orrml ation. The

nmet hod i des bl en m xtyre of ingredients rovi de a
Tt e BRBEEC: Tk rosatd ibrdom bt Qs TATTELP 4ol A T AIORE P o
CO”DOU”d?lﬁrﬁoffngh%bﬁprunés Gash QéTEéprle bPRbRATReMAkior® thaBnERAS Wdieal | Y

acceptable salt of the conpound har maceutical |y acceptable salt

of the tafld saksof Jopmipanbfuara3y ﬁéﬁleaﬁthyimrne;raaﬂ 1-gadt-bergimisgreld-wht
sel ect edyfi g ,..W &T&‘éﬂd%’?ﬁé’cﬁ&&é‘ﬂ)r %ﬁhét&na%fs LG LR mLBRLRS Srpand

povi done, one 1 ngr edi e ["ect e rom the consi'sting
of cros p‘ov‘ndeh@)s maw@ea;rraemwdsley gndilendin@odwsbgdiamwagivanaedthglisicol at e;




[0031] I n sone enbodi nents of the nethod for producing a PATENT
phar maceutical fornulation, the cellulose is nicrocrystalli {B%28020:0003
Cﬁg\gﬂkpﬁ%%momlgmqg ments, the starch is pregel at intiTzaedoshasch.
[ 0032]"'h "SOne

i i e R TS fin ! J
1 net hods,” the second bl ended mi xture conprises the

cel | ul o801} an affolre afRAgi RE AreTaRt iugntien PEBIdsy aphaymacsutieal on the
total ‘A%ﬁﬁﬁila@cfm fh??in_%ﬁfﬂ%@% &l @fasﬁwﬁﬁls-l,la} BuARHE: SHRE ﬁ@ggpwt s,

t he second bl ended m xture conprises the ce ose In ana

rangi ng fhasmacevicaty scorpigblasalyief theacsapamd; h@haonateutiealhacasptathe
second bl ] d bl ended m xture conpri ses
cr ospoviS@?%%Qgﬁﬂ%%?qﬁ%ﬁ%&%@gm 2% to 6% by wei ght based on
the total weight of the second bl ended mxture. [0033]1n sone

met hods, the second bl ended m xt uretHgonpyi ses)é—rﬂé\starch i n an anmount
rangi ng from20%to 40% by wei ght basge=0 t ot

th T wei ght of the

second bl ended m xture, and the starg ’ jallly pregel atinized
bl ended m xture conprises
Nom 0.3%to 2% by wei ght

starch. [0034] I n sone net hodsyH,t hey-Seg
the silicon dioxide in an anmount rbngi'g

based on the total wejg ofwhe secand bl dhded mi xt ure. [ 0035] I n
sonme enbodi nents of th for pfloduci ng a pharmaceutica
formul ati on, the secagn i Xt ure conprises the nmagnesi um
stearate i n an anputit A 0.1%to 2% by wei ght based on the
total weight of the secopnd bl ended m xture. [0036]In sone nethods,

t he second bl ended m xture conprises the lactic acid salt of the
compound in an anount ranging from50%to 80% by wei gheénhased on t he
t ot al ' ; ; ' et ' om
5% 0 Fo0e by ney e TEACHe A RERPIE bl Son i br T oS e 1#] Petege
'm xt ur e, stachi or ambdueiheracin@i) pgvidooe) B0 Flicon danddsyonteloyfi) sbased on:

the tot I : ! . { such
ot hods. PSS el fe a8 MbrkaRR AT ) Bh HidFedbE IR FRAT T om
0. 3% t o @8srmyidesegtrostarsezllose sblient; ot abdiwe gihtchaflyddieiesecond bl ended
m xture. In other such nethods the cellulose is present in an anount

20,12 DRI 207 R LAl LSRRl B SE RS
|tor teslent fpn?]lflaticambmf ! hhmcmagiawgalmpcgmﬂc‘lmf_fﬁdtrmMaI,‘é mtﬁémﬂthég:m?ﬁndm]teh
otal wei 0 secon e m xture., In _other such ne e
cocond T eRIERRYAcA B R bR SRR OF e RSP s PR B R TS ScktaRe
rangi ng dalt@niRdtaieonds, by aeikainé s apeabivhd inhadier iselcterf frdMiehe
second bl ended m xture. I n other such _enbaodi nents of the nethods, the

second KIreRIERNSHFlnE R celignpe RRvidase, BlieRn dicsidedile. andr RiTIACeHEGRIY ng
from 0. S%-betaBR% INYricitBHd 8886t AR ihGRdicMt 8bleWRUTRIm Be %@B%ﬁgﬁﬁn

bl ended mi xture, the cellulose in an anount ranging from 20%to 45%
of the tadiantosteistiieh.crosnwidswes AwsppEmrliege sosivior, @ndrsediung gkeeh um
steara\tAg%,!'i, 18 anount ranging fromO0.5%to 2% by wei ght based on the
t ot al ght of the second bl ended mixture, and the crospovidone in

an amount ranging from2%to 4% by wei ght based on the total weight
of the d48@B#d bl ehugemeiemhadimentsoegpimulgtionecaspdssss , (itdeduloseelfi} i on

7 suby bl ) o Re B S e AP e b PO °

accor di riggredieahyelettettimne abledshamt migheliaitsetaatddhigomurpsgrividdne, staneh,

such e iLnents he,formul.ation c rise capsuj e. In other such
enbodt naie e bRl T o LR SR aheS B st St
enbodi memiisodrhehietheEfohndation coimpabéderoeptaesna N @thet SUthYhbs@iments,
angi ogenesi,s in a subject, the fornulation is adm nistered in an
anount <S0¢ f?rmugﬁjiio”tc& 8¢S deStarcarucp s psstially riegelatiees sigren. lprothere

conpounrodifemtsl thd forrhbRHibREbAMREePhcldag, conpound, the lactic acid
salt of the conpound, the lactic acid salt of the tautoner, or the




[ 0045] I n sonme enbodi nents of the nethod for treating cancer and/Parent
i nhi biting angiogenesis in a subject, the method further indFireea.oo0s
adm ‘n t\a w(gzo'o 541 19wlFat| on as part of a treatnent cypgdgusbRa€eiin
t h&" Yy HE EYcl"é@ Conpfi ses adm nistering the fornulation daily for
7, 14, 2{9016} 28 dagemefeohbasivoantsy the formtatidagsmpiisdsotine lactic acid salt of
adni ni st t| | ation. In sone such enbodi nents, the
treat nen gé:f/)c gaé%tr?gfmé'% arrEdm ni stering the anount of the corrpound
daily for 7 days, followed by 7 days w thout adm nistration of the
conpound0014] sone |5 scimeemimwtiimmentss thethemtlation esuntaiyed withs & epeatedr
one or times. [0Q46] Furt her. | ects fe res and adyant ages ,of
The ©nvanPBbaltane S EhaBkTs. 30t it inas Pt Snioend o Bia ha'e
det ai | edadmﬁrld@th@ﬁompound the lactic acid salt'ﬂ?tiﬁ:cﬁﬁﬁgﬁlfmﬂﬁcﬁ‘c:aad%alt of
DRAWNGS@Q 047%I IG 1 15 an XRPD pattern characteristic of Form A

[ 0048] FIt ek %h%ﬁ@d%tmer@ VnHes@psyledages Bam 4P geo 500 mg.
manuf acture of capsule formul ati ons. DETAI LED DESCRI PTI ON OF THE

| NVENTI Giyos §P49] The somesatiodimsaial ttféﬁ‘oﬁﬁ@[‘étr@r%oﬁ@ﬁé@& el 1885 salt of
qui nol i none conpounds. Such formul ati ons rraéq) be used to antagoni ze

recept orthﬁy"PHWH@d ] ﬁ'aélé‘él’u“al’ﬂ!‘gl%ﬂ@”“ﬁa% e B0 %rimwweight bagadoen thepokaka
and PDGHfg tﬁ(ﬁ% troVE% SBHE gx{(«bﬂ%tn'r Eﬁblméﬂféhtﬁe%mth@tsbﬁ BSmpR¥ed! SO

be used to I It ot er tyrosine kinases an
ser i ne/ tthe éaticasicksaitefdhe cOmgotnd inubmamonst eangingsidnm|20% ty 4@%abyp| e

VecrRTi VnPRSSTEElLS (RREDT ARIOM AU R ol Al MRLBU RS e
2 gg(rjel‘/ p rfo:xgu letidn ?mp??erﬁ tthla ri@mtmgmmésaltsof the ?ﬁﬁr]pﬁuad ﬁntnﬁh ;ermcngrlt Ira::naggrtrr:go N
0051 » At 3D a0tk M 3 n 6 dotbl WSl G b lnufie “ur vo i n

a graph of the concentration of a conpound in blood plasma over tine.
[0052] "ARD16] s an lmb@ne@n&hddmetrtsatheﬁeﬁnl@seﬁmedarcttievferrphlatrmtseuti cal

i ngredi ent 5[ﬁl]l " is an abbreviation that stands for basic
fi brobl a{EtC%‘{%%%t’ ¢ SRUese- [ 0054] "bFGFR', al so referred to 'as FGFRL,
is an abbreviation that stands for a tyrosi ne kinase that interacts
wi th t hg001T¥ obl ast sgnewntbddiaents, fFeForrh(iahicd c&mpridds he callulose in an

abbreviation . that. refe congentratiqn of onpound
"t he i eRgind ot Stk g% BY BbRses Of el ivte S B ound
has beerfoagilhtibrst Br fine SIENXeiBBHRMNY, 1BS fdrﬁﬁrra@rohmomﬁ%ég Haé cAIRibSR Al
adm ni stration of a caonpound to a subj ect. [0056]"DVS" is an

abbr evi & @HO'E'Wd?nQ'@géW £8%dpmive Sy wakit t@é?ﬁﬂ”éhe tqtalosegiphipidbe | s
an abbr eyhabihish, teti‘r@tthé rffutation éHn%hs@’%;é?éstlﬁsbv%Hé‘?ﬁ b 'afr?%mt ranging from

[0058] "LLOQ" is an abbreviation that | ower
quant i f i2%at® 6k by weight pased ap the/istal vedghif ithe formgiRlis20061045711
[ 0059] "PDGF" is an abbreviation that stands for platelet derived

growt h fragigy - In some embodiments, the formulation comprises the starch in an

amount ranging from 10% to 40% by weight based on the total weight of the
formulation, and the starch is partially pregelatinized starch.

[0019] In some embodiments, the formulation comprises the silicon dioxide in
an amount ranging from 0.3% to 2% by weight based on the total weight of the
formulation.



PDGF interacts with tyrosine kinases PDGFRa and PDGFRp. [006%" FPAJENT
is an abbreviation that stands for powder-in-bottle formulatioH. 2000
[ 0061 R Twics20amosanbreVf.dl i on that stands for rel ative homishosspds711

[ 0062] " ~addS an abbrevi ati at, st.ands for receptor tyrosine

i nase. TOVRSE - Ve S0 B¥ bRt e G el T edadiaehe At
endot hel istdargtecntah dra6ttTranging Géh VAR byiweiaft BIRRERH Meit9R HBRkt
st ands for vascul endot helial growth factor receptor tyrosi ne

ki nase. fjso R%B@ni s an abbreviation that stands for x-ray powder
di ffractl on. [0066] A "pharmaceutically acceptable salt"” includes a

sal t wi t hipga]i nor gﬁrﬂs&nbéﬁﬂ)odﬂﬁﬂﬂg'tﬁe%ﬁﬁﬂaﬁdﬁo&ﬂﬁ%@hé‘esﬁﬁé ‘Flactlgra%m&t[cp:

acid, or basic or acidic amno acid nor gani ¢ bases
i nvent i ofg FINBEW iy 3} agREApTaaging| fraam B0 Metod 096 broveighs basdd wm the total

pot assi URgeidHt l&?‘tﬁé‘%rﬁﬁfa&ﬂn%}e@ﬂﬁ:aﬁ MI&S]nCﬁL%HHﬁﬁEH%HEﬁ@ﬁPF&% & 29,

al um num and anmoni a organi ¢ hases
i ncl udes byi@ighbaspi@n theitotat w;zlghhmfrthe femiwtatior, dve cellulgerin dhrenount

plcollne b ri et hanol am ne, As salts
o 1 mor gL ROHE o B Eb B HANABNL AN mep Ll siedspait sesrat
hydr ochi ot arc aamudt ramglhgsﬁmmmﬂ %otbd?,% by Weight®eised ofithé Withowaghtef 1RO
phosphor%c alts of anic acids, the instant invention

i ncl udes! tB?aﬁBg e ?@FH’PY! 1 an.ampyet raRgiRg Y T 4eiky weighl i ¢

aci d, tabhsed @nmﬂﬁazrwélgm%faﬁefbrmh%’bhc acid, citric acid, succinic
acid, malic acid, nethanesulfonlc aci d, benzenesulfonlc aC|d and
|ts of basic am no acids, the instant

toI uen onic acid. As
anent i OMI udesﬁ‘ FUhe & I”ée"t%ertb? rﬁ'é”atl%squrﬁ% e lactinppid salt of
Aci di c_atfigwomsbutal inngl ékﬁ@unff r@hgaﬂé% so%%rw/g bg v 2R %%@FE}t&l

acid. [0067] The term "subje as used herein refers to any
that canWeighp H}?cermHl@fl%rFBﬁS&mm digpdedn angimetet rmrhgdt@nb@ 3 2%

i nvent i opy wHyh ba@e&%ﬁﬂﬁé‘ aﬂﬁe@ﬁféﬁfﬁé‘f&r PR I%ggpﬁ;% %g %t%icg"tn bl'e

salts ther eof’, tautoners ereo rmacé
salt of EAnging emr0%4e 55&’0 altthie otet weighit mfdharﬁtyrnanammi mMaymesitianstearate i ln

experl engg awgﬁ%ﬁg%b t%%&/f&&@ééﬁ”@% %ﬁgé%gf\?{glbgggfc tﬁe\Mt

11PCT/ us&mmalabmﬁym%cli thmtﬁmihsln@h drnaatt Iralgglﬁ@ﬂlﬁﬁf 1@3361@ “desbpweldhe based
inventio ra e.an is a mnmal, and in particular a
hunan, {)1? Hi%g}ﬁaqt%eégp{trﬂ}cérﬁ? fqgwu?%onot intended to be so limted.
Exanpl es of other suitable animals include, but are not limted to,
rats, m @@23]mnkey‘§he Mgm}omaes proddd piearniaeeatcal p@bwgln? BestBine dnt he
i ke. g@%g&oﬁ I.n th cont eg{d@of the instant invention
means an®af pag rlag)ﬁgn guoep Icitded aFierRog \Essel epsmprising two or
di sease, more b@ﬂ)éuleﬁ oxfﬂabteit@r’ch@bémlﬂ@eﬁo%b@ts &‘@rhﬁﬁé]h@%é)ﬁhé utical
synpto ntlon or prophyl axis of the disease or disorder.
arforBuiaippiof

For exa ANY REtheoRdMeNnts: dR@eMme sifkcansbedimentss tharsiorageny
i ncl ude @stsal écﬂﬁbﬁéémgﬁfdeﬁé’l((}pﬁ&@hﬂéngaLﬁ éélﬂetsnﬁh Bﬁfﬁ%ﬁﬁ?éﬁtgnthgf the

di sease, as nmeasur ed a reduction’int a 'tum)r a
halt in § ﬁ@Q@r‘@ﬁ@ﬁl laﬁlum%atcmﬂ@n or gayosdpdt Enﬂhln oMb embiodenertts indiudasra

parti al increased survival
rate or c | ni ca & %ﬁé %Fggéé%"?n onéﬁngbé'gygﬁt[%emﬁya?@ﬁt i nvention
pr ovi despfmrﬂWQEhm&é@Ech@mQ oomainat thet indhatescobiptéSgskags ORB BHs@r Of

f or mul a! f .the.conpaoun ceut i cal accept abl e
salt of ‘i’%&agg%ﬁﬁﬁm% até‘?\%ﬁir?&S&GP?@‘aﬂrﬁtgé‘ctga {i9pfuges aiihagapsuica
tautorrerfprronlaaomokanyefmb%rﬂl@édlmentsand at | east one ingredient

selected fromthe group consisting of (i) cellulose; (H) |actose,
e .t her.eof (i.v) silicon dioxide or

tarch, tug Hi d
Caree o Jo02AL T R hERER Alsd bledidBa e Faine ot akablahel eiyesant
i ngr edi entertiehesitied slibstahes 68RGLUITRINE theC§Rup AONBISHAS 8F SR UMBiIuse



group consisting of |actose, starch, crospovidone, croscar rrgt,dzgé%ﬁ%g

sodi um and sodium starch glycolate. [0071] The fornul ati on may
cor@ﬁ@q VSR meaa G dal.l y accept abl e I ubr| cant that reTucseosiosy11

sti cKi ness to met arts i.n
et Dol SR e et Pradie pARRBHGHE ik g, o,

i ncl ude ; lGaécc?e?artgathéxtaaét With §elBgh br eficapsUlding2né itiet withinla geldiih6- 22
fatty aC|d ester, a salt of a Cl6.22 fatty acid ester; a polyethyl ene
gl ycol tﬁi\@ﬁﬁg an average nol ecul ar wei ght of 6,000 to 10, 000, and

m xt ures of any two or nore thereof. In sonme enbodinents, the

phar mac 13' ly %eqﬁtéﬁibﬁ d4ero0RBS forioidread tabisiod cagallé of trer eof |
€

esters ther salts of the esters or m xtures thereof. For exanple,
the for nmrbaemtorwamyn ivith & pbanmanesticalinasceniphlecolarig aaRN CEPaTEST

calcium stearate, zinc stearate, glyceryl nonostearate, glycer yI

pal m { OSfoBaBP! © grl, it Ee&teﬂt%ﬂﬁ\?eﬁwtloﬁrpré\ﬁ@éé@nﬁtﬁéd Wr grodmsiad 8 As
st OO

will se of skil in the art, stearic acid, its

salts, esh@mmceiatil fmtm@t@h dseonsthod dnaliedesyi (@) thlwnaﬁ aét% raifyreios

o e BRI TP AR Seckiura

of, or clAaLBLl, #tautbiner cbteaontbaindf s phaireadsutically acoeptahie sa otthe

d, th t I
Eﬁ;”??r:?e@eme&tr@” P LY PSR 8 f of Pl flonigt o ARGt S,
thereof angfiat i6tlonkasgredient yelatted mm theogmdp cobsisting sftaaeast oae| d,
a salt of stearlc acid, or a m xture, and

i ngr edi eifgresiient selegtad bemdhe SPUR SRS mg nggliplo§ea 06%%9 artf %
croscar ”ﬂh%ﬁﬂé@?\’ LHBVidUneS Qﬁbm@kl@é@ t@byéi ph@rﬁ“r%ceutlcel@meptabte

enmbodi ornmul ations i-nclude (i) rocrystalli e ceI ose
(ii) siliubdean axd geingredient ssigstedimem %fpéa?‘ét e, &%Caa”f‘e

128 R g TR e o

. 1) Q BrEHALT WA 7)) 2cermwsﬁoo®tkmm>gdq corsjitran ngradienisekstemhiom

LBELF??J%%B%@ ot ESro bR THE P R0 B SRR ) lehar@r™
cryst al | sperit acm), aisalt ofstaznicrcal, whaamciuse treseof ujértherfsicandast mixued -

in greater detail int Exa S sec he
f or mul at FOPIOVIES B ?M’&Wﬁn G%&IPHE@P qtg'%‘]%ggﬁ thapé@grréﬂégch
enbodi Mefay oﬁé‘%bﬁéttfﬁimﬂ%%dﬁndtﬂn&tdwmmd of formula I, the

taut omer of the conpound, the lactic acid salt of the corrpound t he

| actic acid salt of th tato or the mxture th

capsul e §#037ap] et lf‘ﬁﬂfyg’% Salka iy @%‘P&%WW@V%S a&tﬁ%&ﬁgé érﬁg{"&ﬁ%y be
Usedl ' Blclg 5ﬁnat%uﬁcal ftsmntngt:@fwamﬁ@ nitiEsy Meludebala)bleatisy kanixtue bf as CS
avail a

rom Capsugel or HPMC capsul es a alj om Qual.i -
Shi nogi . HapedBRED md%ﬁﬁtﬁ%ﬁ ot Fhairais Db oNE?
| actic acgj aghdiendceoiRaig% t o S50%
by wei ght%1 %ni&dg%gﬁ;ft%@itlg? wel g r{bfgﬁe ?H@BPE?C?TUI gtl on. In s@ :a(u?@ner ’

enmbodi menmseptable sabiraftihacompostshg: phasmacaetiqaly BreeRiable s f g
d
compounS ot A ARt 94 Balf R Al 8l o glmnegaBinror

fornul at lo@muogerwtareaslatmet ad povidona @iBlat lesst ohe lrtgrmlj@n‘v‘rﬁelwte@ﬁom

B % % b
the T or mNaEPastnaqy FpsP e S uReS Sonhu® 2ot iGeheh SrbbeRiat

formul at 'aoétahﬁlatlﬁ@; ﬂﬁi@%@l’é&té&l l‘rbﬂﬁth@@rdmﬂ esresisting dftdqeeoam’aoxdl aeabd; the
cellulose Used is silicif roc%%gtallln cellg%ose

car boxymédwgPug alcphiplose2a r@xﬂme ynorinerrds d e 9“?? a:'t% SIBlgdes
enbodi TenGs. %@%Bg%@ptraﬁﬂl&mg@ﬁrﬂ)rtﬁéﬁt&%d flk@8Lircludes (a)mpmuuctr@rwl ng

from 10% ht based on the total weight of %
second blended mixture by blending the first blended mixture w;th at least one

-



silicon dioxide is present in an anount of about 1% by wei ght baseur
on the total weight of the fornulation. In other enbodi ment §P§ZRee0.c003
si fheen «je der/meno bes epl aced by col | oi dal silicon direaiubeeosndsril

¥ Lt lll.:!ll hosll, o

magnési im sili'cate, magnéesiumtrisilicate, or talc in the same or
si nil ar amsiitigre! fﬁéfﬂﬁ@ﬂtég@@fequdﬂler gEoUpcIonsisting ofis(irsyosponidonee

based o RRG Toa i, ST of A PR T b Bol G

t he st eatearés aaid; mre!s(mbltsxllqmnmde sr tamdi hngnémomnﬁ)aﬁ%‘dbmcﬁ%e(f @cm%gl%
to 4% f ) 2% 0.7 % f m,0.,8% t 1 2% b
wetght - AL Be LRSS Lt GER ohe P foh B ashed bi¥hapn et 27 ™

enbodi nents, the stearate is present in an anount of about 1% by
wei ght t[aszm on t fike frofeatiomvelsphirovities hettiarsul ptodabinglphagiBesutical

enbodi nent s .t he nesi um_st ear at be re Iaced by stearic acid,
Sal'ts ¢ ROt WRRGHE LY har BRSPS PRert Ruin e 9t lonst
accept alyne dpparataebiecied fidie HARAGRUP copbBlh@HT (B ANt 'HedNrag@ator
[0081] In sonme faormulations, the fornulation conprises, consists

essent i AAPPEA Wit a beiem spsais @ tPRSPIayYe oT 8 tenaentisbsaraymeachanisotiduend
In an a'?ﬁ’g{ﬂéhéa?f%rﬂﬂatf)m é%ﬁﬂsﬂeéﬂ{ RYials IOX@Qta RRSEELRPa éth aﬁrngggj |

wei ght of the formul atlon the sili ein ana
from 0. 38blebrress.by wei ght based on the total weight of the

formul ation, the cellulose in an anmount rangi ng from25%to 40% of

t he tot | ght “ﬂ'ﬁés
anmount ?g%gl n frg{n’?%rﬁg‘%wogg‘h/é@§%v&%ﬁ@tr@gée e@?ﬂ'g;’[‘ﬁ fcérﬂp&ﬂ?d
t he f or ififeimulml, t@t@utmerc@fdb@@omueddthe@harrmentmlmagce@mbﬁe sﬁiaofrlz

7. S. PCT/, % t sed ,
[, PCTHBEORRAGAS i on AL ERNEL DG LIRS o kel oAl
such as thérghf iddbe capsuleibatabletsafgesirod@3-H @ 600 oig.nore APl ), the
corrp03|t| on conprises the lactic add salt of the conpound of formula

in an nt ra o ht ba t he, t ot al
WEI ght (gt?&%tﬂe forrru ati %h'%%bﬁgﬁtgg’g/ﬁl% &7%9%@%@68@%%‘9%8 %‘ﬁt"me
total webgiprises atdwicfasichsalbof the compoimdrmf fidfiutzol. 10%tier erebaHitnehas gk
on the total ight of the fornulation. 008 sone formul ati ons
Ohe: oo 58St BRNES bl Somalifas it 1S A cbs o1 g EHBPEBRA BLA agtount
for mul arénding fronarmsynd 5098y Maidht BELEDHH tiy BERRYgRIF Bl sdrpabiiddhe
total weight of the fornulation; the silicon dioxide in an amount
rangi ngMRHE-0. 3% t 0 2% by wei ght based on the total weight of the
fornul ation, the cellulose in an anpunt ranging fromO0%to 50% of the

t ot al m] of timescn®s BMbatinents wﬂmﬁémﬁu%ﬁ@rba&ang% ;%rﬁq%@éﬁﬁcai
rangi ng fromO 1% to 2% by wei ght based on the total weight of

f or mul afe'Bhilatigng thaeelidlogeds microsrysiainerrelivions h”gscvm@mnlm%fm@nm%eby

vei ght  bagedisirehBattigddbiangt ght of the forrmulation. In some such
enbodi ments, the formul ation conprises the lactic aC|d salt of the

conpound_in_an anpunt rangi qg from55%to 75%1)3&/ ght based on the
total w94l of tH esomﬁmﬂcf@ Sothie serenddilensedgnl Lmea;ﬁwmﬁiﬁaﬁtha@ﬁi@i%g

from 5% g 486uat rén@ tg;f%rﬁlw‘%?'tcg?@ é‘?y Q@E{&Lt ld?ﬂh%@gtﬁ??%e&ht?%{ ﬁ'fear ch

in an anount ran om 15%to 309 base
wei ght &ecenkbles %mﬁﬁlf’@n Inisers $lah @nbd:ﬁlmbtsdthtesﬂcsa,ndtbimdauimmdtmm on

i ncl ud 0 f
o o b BRiseEtl couBbed i 8h nfluck PTG Mhoh By BB PHRLNE BASEA

f ﬁr mul atheototalmekightef tred $e?dumsiebfel¥dmnm&}ggnénd &i&g&d@@n? Wﬁc;ﬁa‘ﬁ;mmﬁé‘%}[ ﬁf

the tot ornmul atl o 0] or nu | ONS e
formut abPRTRE broShaliithd R eousDianbiariiam 216 e P gRb et an

| actic &w s aldigafor thiessuamaBIesidd maduranount ranging from50%to 80%

by wei ght based on the total weight of the formulation; the silicon
di oxide in an anount ranging fromO0.3%to 2% by wei ght based on the



[0088] I n ot her aspects, the invention may provide for coati n? aF;_AT%NT
tabl et or capsule of the present invention with a coating mit &g
Sueh?a?,ﬁﬁﬂmﬁ%%‘mﬁ}ﬂt@ﬁ% pol ymer, pol ynmethacryl ate pol yreanys2boemagriary

cell il b&e ["Virer 'coating .agents inclu' cle but _are not |imted to .
met hyl cdPPERlose. | Hy BPBRYUAAGIS. dat PRFQSbIRgACR|ER OMATGE faaFamhoge,

hydr oxy pjromybumhhging $@m BYRrex0es BQWé@{t gked Bhkid R38.wa88t of the
bl ol | at e I

et hyl cellTul ose. Surtabl e pol ynethacry _ Po ynmer coating agents

i ncl ude segendpiended mikive, @idithe starela s parfialvayegelabpoey aiereh.such as

pol y(net hacrylic acid-nethyl nethacrylate) and pol y(nmethacrylic

aci d- et cryl a ; i YaRG o

pol y(et Hg??’gcr yl agrg%qr)rrgt@hy %ﬁ%ﬁig@% 5@%@%‘?& yﬁ%mnﬁ%&?ﬁﬁe silicon

met hacr yiatide thaamdpant raagitgdtorny Ceithyid 25cby wetalt hased/on the todal waightef .
Q her ¢ i i . t may be used include those sold under the
tr adenaﬁ@%s%ﬂﬁf@%b??& %Wgtgrl%éasen Aquacoat (r), and Eudragita Anot her
aspect of the invention may include coating a tablet with gelatin or
encapsuljad3slg a t abbemewntbudimanigea dte methoedohprod0Ciggld phartiteeeutical
aspects,, the invention vides for the coati,ng mater.ial .to contain a
phar o deTaaleY e sapRHE T wpfivs iRt P pEBh SR b iR B o
the i nvemidion rafdifg doai 0.8 WR%B Hyakeighybaseatad he dotahatight efitheaicbird
accept atgﬁe ci)paci fier. Suitable opacifiers may include titanium

di oxi de RFN4Es WXWHE090] I n one aspect, the invention provides a method
for producing a pharmaceutical formnulation. The nmet hod includes: (a)
bl endi nqoead] r st i sbmeendthody, thve decend biesdedintieredomprisesehe ldtéic

et o PRl e BSR4 Bt
PP02802 Q08830 thPivkight of th\él Sf%%&% Eib%@éé?ﬁiktu?%iin la]p RduHB 2N ttermlds% to

conpound, a pharmaceutically acceptable sa of the tautoner, or a

m xt ur e e P¥areightripsed on the tataleighhe thp geeendiplended ebitdie. OF Bhal he
roup c I St ; 0o Ii f;

ot donar eSS 6635 703 BF WaRdr pARSH R indloi vl ing pEEdRe

| ubri cartigndeddmbdturiengr edi ent sel ected from crospovi done,

croscarmel | ose sodi uny or sodiumstarch glycolate. In some such

enbodi t he: ' (I ose; =

(i) i 10esTI (. ox?‘35?’95%3“’?&?%*9%‘??*?@%’?‘8@%’?’?‘3%‘8’}@%@ ’E’oarﬁ SRbH!

cr ospovirdogiag formab@% @E% Bcweigbt bases omtheddiatmgight of ther séoood undended)

bl endi ng_st earic _aci a t ric.acid r.a. mxture th f

i th o« ndmi 8 VB Sucfinis Yo B0 Mot B aPi e AT TR

aEd/ or (Zﬂgﬂ) ftt)di)ﬂrﬁ?éorlg the tdtaméigm(r)m‘ s;cg]alseud:m blﬁnaéd hrisaare. dnﬁtiu athertsuthom

t he secon ended m xt.ure. n_anot her aspect, .t i nvept.i

br ov dednetnRes ARIeBrepHIRHIRIAE B BRSTIAGBueriat focis Beahi Al

net hod iUWéigﬁﬁbaédi)orbirﬁrtdiam@ei}ghﬁbﬁ%r@c@ﬁdibl&fd@d!nﬂﬂﬁﬁe.tﬁh'oﬁhéﬁmhdﬁ a

first blended m xture. The first bl ended m xture includes: i)

compoundTeofis e PIoNd pIeTAdEIUTBUIRY TBQ IR HESPR A RATLATPLEY | y
accept albfoinglor o4 fireds ARAGH: baesea][@n?gﬁ)@aﬁg WE@ht ¥ RECREbARLRBRY!

of the tau r a mxture thereo [ east one I ngredient
sel ect ednikiten imethgr sugh ehotimanig obiheguethatiadhe sscendhblentag mixigre and

povi dONGontdidel shipoh®RSiaO A AALEA EAbINIHATEY, td 208 b \GoRAPBLIL B9
of crospovi ofone, croscar el l'ose sodiu na <ot am §fare ycol at €;
a granulths totgl Weightioblbbesetent bleaded hexigreydipe celhkisstin rg arhoanfuengisg

aci d; al.cohal., al ol . .qr m xt ur.e of two or nore .
Fher eof TR0 0% B 6 i 60 St Hiar e bt WA R bR o e o Besium
wat er orstedraeomsarnsoosivanging naeh 0.5% ke 29 adight Basddéh Uaeidieight
removing the granulating fluid, e g., by drying. The method also .

i ncl ude§f§‘|l§ s 9%}'@?%%3%@&@@%9&39%%%% F\RBPERIRRGINCHE Pt
bl ended t5igg} yy delyfitbaabd bhané iaevagAL &7 tRB3EcROBIBAIS idghect ed from




[ 0097] I n sone met hods, the second bl ended ni xture conprises PATENT
starch in an anount ranging from 20%to 40% by wei ght basedpogr?r P03
tot-ah nghmzmﬁmﬁhﬁgs;@goad bl ended m xture, and the ' stmreds200/045711
partl aI ) egelatinized starch. [0098] I n sone nethods, the second
bl ended [é@&]ur e cBhpRmEEsPeHs. e vesHoMPERIRS 3 meﬂwdaﬁ%trﬁﬁﬂ%ﬁ@?qe@

from 0. Snip l%ﬁbnﬁv%%?%gbn@ﬁ%ﬁga QhnjEEe 'ﬁﬁ%ﬁ'@t Gu® ad f‘r‘uﬁg

bl ended m Xt ure odl ment s, on di oxI de |s esen
i n anouribrnulalini acpordiogto apyet reswpbddiment. lmr&:mdozul% stibjeeh S%rleO 2%

fromO. 75%t %, 0 f - 8% % g on the
t ot al \Mﬁu tR}F}OdZ}ﬁ ﬁt?e@grféﬁﬁeflgtﬁ%‘e%‘srﬁ?&ﬁe% éiegé(xférllw?éso@ed‘H%‘sbﬁghments t he
silicon sﬁmbbdirdenﬂsstrwfeﬁenhtibmcannpeimmtabd)ét about 1% by wei ght based
on the total weight of the second bl ended m xture. [0099]1n sone

t hods, d bl ended i i It of i i d
such s Witfles: miieaap srmodbpn of i HRH o Be feifhid orbive HEGRES: om
E t ea(r]I at E'mk:l?]itiﬁ? @?gpgehassa{n a][m}[:ljﬁbt tanfgingidtion e 3drh%§£t@rea% llaxn armmt
ase on e ot a (0] e n e Xt ure n
el oBent e prvita & Carer & 2500t 2016 A0S RIS §F P Sorpunt BTN b o
5% fro Qteﬂ%her @%efdoﬁi’ﬂdgmao/ﬂnb%étrc%d §é!95¥ l‘ﬂe%'é%ﬁo@néi t%@%ct@:rad‘ dom

0.8%to 2% by wei ght based he total weig t he second

bl ended aaitx:f mee’caumm@ro @ét@m@@irﬁém@f ke §tJE!@ﬁb9e @ias@ap?r&@mc of abgipt
t
second LICBao sifiiorine PamBRy e BRRGE 10 (Aol OF iEciodla,

m xture !amm:muldsealt otibelcampatindcihe [actictacyd saihef fd:n@rt@tdamr,l or they et
rangi ng % _t i ght based on the total weight of the
second gﬁ%rﬁgtg‘q fgejregt{g B%Ogﬁ amount ranging from55%to 75% by

wei ght based on the total weight of the second bl ended m xture, or in
an anourf004Gingi ngirf some&dshadimaniswdl jhenmietitd batredtingncarver aod/ar wei ght

f the? d_bl ended
o 11 con i BSNaEnBRYEReTE ) #ishniskt M to RN 6§ oA e Mau,
\A/elh ght lmtﬁﬁﬁbrmﬁlb bl‘tﬁndhe:)aiacbutvm tg 2, 008f nd/ire rsfethendnipban@eﬂfammtajlr the I n

ot her suc net S the ose, i s re in an nt, rangl. r m
200 1 o AS0p0r Sia tarapowRd Jhe BEHE BB SRR Ing farBRe il S ebRE At dal c?
still othetauttnbr, r&&ﬁ@ﬁﬁxthh,ethwﬁﬁh@rgwj@ﬁwa%méz@h@ﬁ@ﬁﬂern an
amount rangi ng from0.1%to Z%Qﬁ/p‘gjm ght based on the total weight of

t he sec@iippBatiRYORaReY 20 toj4:0 L@idhe sermeysd chiorgwEon el ended
m xture tEIMEHé?'bf u?wﬁﬁﬁmﬁf P &t.@gaa skt cﬁ"ﬂh Bbu doara% 2@ti¢ Le s&fodk 0
ght on t of the se I e

6% by wel bas e tota ‘31¢cﬁ!l@f con nded m xture.
| n ot herths tastiorasth sutithe mixiuts thereof ine jedtAdlanscgnbows@tiged ni xture
conpris di oxide in an anmount ranging fromO0.5%to 2% by

wei ght Eazjgghﬂs{rgf?%e total weight of the second bl ended m xture, the
cellulose in an anmount ranging from20%to 45% of the total weight of

t he secdf®H endedh adroearehodimenisey s methast oairgating eanoer andiont
rangi ng {11518@1@ aﬁﬁ ttgu Pés/f’st?ﬁ( 8\%?@3 L ti?@ﬁ)‘?ﬁlu |om§ aHﬁ‘n rfﬂte}’@d lﬁ %aér%?é]@e

second b en rosp OVI anoun
f rom 2%sdudficlnt iy pradidinto frasidd ewm&lﬁe)ﬂabbat 5@@@% 0@)@ ng’ﬁéme:cf(bhimi

bl ended m xture. _[.010 inyenti o al so OVI nmet. ho

Urents o fhoiatnd oroafh | e iAltSmsr SR stniid. fetadidRed gt b,

et hods doRgidime, m@nam@aaﬂ isag of{‘r%tail’@EﬁEH @Hh@rmmgmbr@@f ith@QNb)@éts
t he errbodl ments to the supject. /rf‘lamF such enbodi nent s,

f or nul atRi&H" SrBPPYe o Qﬁ%ﬂﬁi"h the campoupd & ferwl@éttge.twépmé
mammel s FuedcaRpbatd, th@‘#}é&’c my tﬁclé‘goﬁ’lbeﬁﬁd RhE TR Sicifi9a80f 1hEt S,

cattle, horses, p| gs, sonme enbodi nents, t he
subj ect tRgtomen omthe Tﬁ'ﬁﬂlreﬁﬂ@@ﬁfénéimﬁuwﬁ@@obfﬁ@%ts is a human cancer
patient. In sone enbodinents, the formulation is delivered orally as
a capsule or tablet to a pati ent such as a human cancer p.ati ent.
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at | east one of (a) a Cmax of about 50 to 500 ng/nmL of the conpramed
of formula I, the tautoner of the conpound, the lactic acid REa38R209003
theﬁgg.qumbzmmubgcﬁwcnam d salt of the tautomer, or pEEurdidEA1L
t her i The subj éct"s plasma or a Chmax of about 100 to 1000 ng/ nL
of the ci#®88lind oflnsemasmboediments ofdbe smihodiortieatiog npocardndidre

| actic a f th

t aut oner i ineoeieBisTRARRAEt:, e Tork i Bk TRl pgs e,
adm ni st thaeeé tmes, ¢rifpuetines daily.t o 1, 000 ng/ nL of the conpound of
formula I, the tautoner of the conpound, the lactic acid salt of the

ther o 199%8he cuih SolEppauneRlbtiBe hRORTEY valinh Ponrnaraitror
about 40mhtb|tR1,g(H3@Ed@ri@bls infa dubfectaipamtinobf thercdvipbund dfi@miuda!f, emesr
of the compound,.. .t he lac“&&ﬁehd salt, of the conpound, the lact’i c

aci d sal PUBIMSTHE the,GerRapn q8C gl Sater iR FBPouRd.tthe laptipjasis salf of
bl ood Z%haqaﬁt@n@frt&ﬁhé@ﬂkﬂ&k@tﬁ@éé@am]ﬁaﬁer&% e C@Far?grkégtﬁonﬂrrq%%t 0
30, OOOQg t he conpound of fornula I, the ut one t he
compoun mgékg %Qci)fi‘t\;’elﬁbt thgIsubisret.t he corrpound the lactic acid salt
of the tautoner, or the mxture thereof in the subject's plasm or
about 1, {044t 0 60 g.ygg%ﬁw fi e
tautomerﬁagf %he célqnggﬁﬁ%rh&??m%gﬁﬁhgm Saﬁx@rfe]g ﬁ%gyégegggg&dg t he
lactic aghipitiiglandisigeneeistiaatssiiact, the cangerip edreatecisrantgctenrome

subj ect" i i 1 I

St 1 TERERe okl B RhABl Albiomd Bitcrasc, 8RN b R3uSTRY.

| east on@cuﬁee n‘(m)oggn@aaietdxfammlmrﬁa mye[omﬁoug!emlkenﬁa tm@lo-@nqurﬁemﬂveaf

conpound S73i%: PRHPET ER) fing: PRl PP RHE bR AEhHE A pdriea.

t her eof malanbmas lym;ﬂmirhea thyrakiyeeorosadéirine, cénaibemtgabﬂfb tg@st‘i&ﬂte@ﬁhm
of the ngr%né‘dl formul a | thetautoner ofg%a th -
lactic ati4Ta¥{on: b(rﬂ’E %Wﬁgﬁﬁlacaftcﬁ@ Ingome exmbpdineen A 9°?H%er as

t aut omermetstddiedm xture thereof in the subject's bl ood after
admnistration, [P ICTY W. P.02106471.2.7 1. 1.PCT/US2006/ 045711

b) ab to 500 /rTL f th | |, the taut
o the_ cBAfiBind, ~(ThEoTE S EoaRatscal e BietigiLros Spbunaenessantle | ¢
acid Sahhhi@f‘cmb%gio@éh@@'@ﬁn aQiubjte tAd Kty ﬁﬂﬁb?ﬁl%lddéS%@ﬁniﬁnHi%ﬁ%ﬁ%?

pl asma 24 hours after adm nistration or about 80 to
t he cong8URWateN g% PaAtHA altreatment exple wherein the deaiongrdwidle qomprlsaat ic

d | d
oL BTN o 6 18512 e, SRR PO
adni ni stwlﬁtqtéﬁdmis’tr?(’@)’l qﬁhamatmoum SQn'iBGmCh@mlﬂ;)cﬁrmntsgﬂWh'&atmfent

aci o ool Bs o ip Rl B nistornding bl ool BRI Yor Wi, Riloc

the m xthyrfédayfewélmdutladrmhletratudnjn ef:’dhes;op-lmﬁa o sadpeuiLicB , Mflibdirnede, HR0
ng* h/rrLt tt he, co iﬁ) " t he tautoner of the corrpound
the | act] G IRENHCK 'FrSPe?tﬁg 0@8%65?1"8 M8% lactic. acid salt of the

tautomer, or the m xture thereof in the subject's blood after
adm ni st[ﬂadﬁi]on [ CuaBgdigetinr fastats ang atdwantaied bf thksavdrdionwibgapsul e

or tablet sufficient I ovi east o f a C. of about 75
Lo 150 rAPPRLCBHCrT e Cﬁfﬁwﬁ’lﬂ%oa SR el F’?@ﬁ@deﬁéreﬁf@ﬁer of the
corrpound the lactic acid salt of the conpound, the lactic acid salt
of the tautoner, or the mxture thereof in-the subject's plasm or a
Cm< of about 150 to 30BRHLF MESﬂRde{)MdhE)GHEDRﬁAWWGSI al, the

taut omer of the conpound, the lactic acid salt of the corrpound t he

| actic sal t cl R batt he thereof in the
subj ect %b ]ood a [erpg rrﬁ?#l strg%l eqh C% Cﬂ;(rb:'} ggﬁf ZPO to 250 ng/ m
of the corrpound of fornmula |, the tautorrer of the conpound, the
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i nhi biting angi ogenesis in a subject, the nethod further includesrent
adm nistering the fornulation as part of a treatnent cycl e, RRP8p8I0HN3
t hentt-eak il 200y epRPE i ses admi ni stering the forml apd-RosAeddsyt or
7, rlﬁfﬁgl “or 28 da&gﬁﬂrﬁ)l | oned by 7 or 14 days without

adni ni stiP8#¥bn of FiGe? fsor aeherne showing vedoes steph ueat dultheemaaufachee of
treatne I [Ses adm nistering the anmount of the conpound
daily f(r};rapgéf%zgrsn?lﬂ?ﬂ(ﬁqsgmd by 7 days without adm nistration of the
conpound. In sonme such enbodi nents, the treatnent cycle is repeated
one or nore times. [01l15]Ingredients in addition those described
herein may be incl udBETALERDESCRIPRION OF DREINVENTdS_ht i nventi on.
Such additional or alternative ingredients are described, for

exanpl e,rondm1 Rem : i i ’ ) Co., New
Jersey ([%499%) . Sugﬁég)gedlé tniﬂo}ﬁ’gl or Héﬂ@r‘s g%@%%r%nﬁggpﬁcl ude,
but ar e a9gPAUNASt Such ormulatiopscedy b used thgniagonize hydeptal thrdsiee,

hyd . | | | | :
el o Sk ndi€ ey, B RBVED ARG 408 AUGRRR bEGH bt at e,
ca{)h o-s i\IE_GEBc\RT_d‘éfunEEorll.pﬁuw ﬁirthatMBgﬂlé?t ascffﬁé lged matdtmm ythat Bresine
nme acr | Cl capo ner SucC as, bu I m | (0]
pol y( me%‘#IE1 P§|’°‘P§ "385‘6% %@ﬂﬁ?ﬁhr ‘?‘FEI”H%EWF%&' 2? hea%‘?é‘“HE‘f&'?(‘ﬁ@f%H%‘Pfyl,f@
gcit d;] g: Iw_bmme, gm?gaﬁrg ;eéﬁ:tnwit%bﬁ@émda%wﬁéﬁ@foe AR ThHBRSSOf  HESF.AS
u
acryl at éﬂﬂ WF FPéFWE?éIDi;Ig m‘ﬁ/ qlpp hetused dadreat vdies)withea need Jaramenhibitor

chlori d@ﬂ’an%ﬁ@é&@sﬂle formul ati ons of the invention may be desi gned
for to be short- acting, fast-releasing, |ong-acting, and

sust ai EE&?;{OSI easi ng. Thus, the pharnmaceutical fornulations may al so
be for d for eeipyingaphreristiars and deliniiansvareaiseddbrougbautrthia
therapeg,b'r)mggt;bﬁ: effective dose refers to that anmount of the conpound
that results in anelioration of synptons. Specific dosages may be
adj uste?@@ﬁendi ng.on conditions of disease, the age, body weight,

gener al th contd%isme abheqvialiprethabrefensdo erag weder the seniainer grabk,

admi ni sbf ikl QbR oftKERbOA HiSod AALNEORBL AL ons of drugs. - Any
of the above dosage forns containing effective anounts are well

Wi thin ihe bounds, of routine experinmentation and therefore, well

wi thin ($PHcope 61t Han adraviatiomihai siagds fox adtive aharmacaution!

ef fecti ygslpss. My vary dependi ng upon the route of adm nistration
and dosage torm The preferred conpound or 'conpounds of the instant
i nventi En i,s a fornul ation that exhibits a high therapeutic index.
The thel®P8liti c i REEX isan pbbigyitiondbaistandsdorhasiofibrohiast grivthafpeiot.i
ef fects which can be expressed as the ratio between LD50 and ED50.

The Goofosa(he CoPerRe! Aab bRl b PSRRI I AbbA AN HBPEREOG:S |

t he dose therapeutically ective in 50% of t ulati on.
and ED58 tgpaingdinasgithaldnieyacis withdhe fibrabiast gewtth dadtopFGEedur es i n
animal cell cultures or experinental animals. [0118] An RTK di sorder,

or RTK- oudisat ed dc3ea%Lan WBbfidTy that r%fe‘?@{c?ﬂg%aﬁinﬂﬁr? Cgﬁ\,\%}@%ﬁgﬂ ofg

provi ded, include anY bi ol ogi ca i sorder or diseas€ in
i s i npl PeEpend iFrthaupiasma, dissue, tardioast ofsnsuitigdt tp ethislt thet@snpound has

bi ochenj, : that sy ive in the disorder qr.disease
state.  aanafitged G hDIGHLERLLE Sl bErel RS plbusFan of o
col or eceempolyrkinsa subjatit i pl e nyel oma, pancreatic, small cell

carci noma, acute nyel ogenous | eukem a, chronic nyel ogenous | eukem a,

I | ferdgt I Seh | depi X I
Syt het 0058011 o1 BV e A SRS e o Sl S B ine R P SotpgSn -

formul ati ons of the present invention and should not be interpreted
to 1imi008RE i nvehDF& is an abpreviativarthal ©k381d higarderisiy polyattiytehe.
nmet hod, or packagi ng of the present invention it is contenplated

[0058] “LLOQ" is an abbreviation that refers to lower limit of quantification.
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EXAMPLES [0123] The fol |l ow ng abbrevi ations are used in the ExanpP&ENT
Et OH: Et hanol H20: Water HCl : Hydrochl oric acid HPLC Hi gh Per f of Rgfitea:0003
Li o] TCRmeredoogseaphy#GINDS: Pot assi um bi s(trimet hyl si | ybeishéos/ds11

Li HVDS: Li i bi s(tkLj thylsilyl) i NaHVDS: Sodi
b: s(tri ng{’%%g: | 'yf§ %@?ﬁgfﬁ\é tPPSI_ @é&i?aﬁg}‘ aief&ﬁtﬁmaéorl\xﬂ?ahwrd@@iéﬂd growth factor.
TBME: t - BRIYGF irtehadts with §frodinE kitlsba Prstsiotwbag Aidgdg Nonencl at ure for

t he Exanpl e conpounds was provi ded using ACD Nane Vérsion 5.07

sof twar e ﬁw enber %%, ) 2001%Wavai,l abl e from Advanced Chemi stry

Devel opmdh¥9% ne. | eff ARV IREAN tRatsignsstforpowderriathettte fonnblation
sof tware avail abl e from Chem nnovati on Software, Inc., and Aut oNom
version 20@6Hvai | aliie” ismant dbreViasX fria€ sahdis ¥rtERii iy, package
version 7.0 avail able from Canbri dgeSoft Cor porat'?%hm(ﬁ\@ﬁbri dge, MA).

Sone of onpouy, Ahd starting material s were named using
st andar d C nonﬂ%@fa‘? @P@Fb%f%‘ﬂ%tﬁir\f&ﬁ Yands foaresapjonirasinekisasemy be

obt ai ned from commerci al sources and prepared by nethods known to one

of skill [0063]he ar tVEGRagRIntGabbreviidM@at §tafls for v i
5- (4- Met %vﬂl@pi perazin-1-yl)-2-nitroaniline Pr ocegS?LgErAendOthe“al growth
[0126] 5- ro-2-nitroaniline (500 g, 2.898 nol) and 1-nethyl
pi perazine (871 g, 8.693 nol) were placed in a 2000 nL flask fitted

W th a cfotbiser anE@RRIBT g i &ﬁ% 0f |
bat h at 10%&Bgnd heat ed untill ?%gyévéaﬁﬁgrtﬂ%%?ﬁqﬁgg% |neéﬂ\;\i/él)gﬂghgl|

conpl et ePPWIBARSIBHECEISr B4Psipe fn@shi ght) as det er mi ned by HPLC.

After HPLC confirmed the disappearance of the .
5- chl or of@6H] t r oari{RPT, is BReybeadAticHthat é%H&@fdf@&ag%h{%%rﬁlﬁrﬁ&%}’
Wi mec

(still warm) into 2500 nL of room tenperature wate ani cal
stirring resulting mxture was stirred until it reached room '
t enper at m'oggind thérpri' n\ﬁﬁgu‘?qq{ﬁy@P‘é‘%ﬂtah*ﬁ@aiﬁem%'@efj6IS&lﬁ wittuan bisrganied .

was addebage ot§dific bhsfinavaheie e ogﬁérﬁé 8ld! &bt & él?iaig%miﬁé‘%cad A
resul ti R% ture was filtered, and the resulting solid was washéd
with TB ]%@%?”'Qﬁasﬁﬁdh? atenfias inalydeg, {anesampl alialiffoetatsreichasr

using a saHaror st dIRAstdM rﬁggg?msastéae}&@%\%l{ { tgﬁ?é%;r;%.r@/—i ng

: ) S .
tray and dried in a vacuum oven at 0 a cons ield

670 g (9Fumyguraranchemmania Ao splisiatiorgania bpeks,dhe rowsition ifdlakedfvre B

[ 01271 S Shmgie; nfieh g, Wiinfidihe? pfridind, FiSoie, bindasiAtaed to @
diethanolamine, and tristhanolamine. As salts of inorganic acids, the instant
invention includes, for example, hydrochloric acid, hydroboric acid, nitric acid,
sulfuric acid, and phosphoric acid. As salts of organic acids, the instant invention
includes, for example, formic acid, acetic acid, fumaric acid, oxalic acid, tartaric acid,
maieic acid, lactic acid, citric acid, succinic acid, malic acid, ‘methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. As salts of basic amino acids, the
instant invention includes, for example, arginine, lysine and omithine. Acidic amino

acids include, for example, aspartic acid and glutamic acid.

[0067] The term “subject” as used herein refers to any animal that can
experience the beneficial effects of the methods of the invention. Thus, a compound
of formula I, pharmaceutically acceptable salts thereof, tautomers thereof, or a
pharmaceutically acceptable salt of a tautomer can be administered to any animal
that can experience the beneficial effects of the compound in accordance with the
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m. round bottomflask fitted with an overhead stirrer, condensePATEgas
inI et addition funnel, and thermoneter probe. The flask wa8PIZBREA0003
w@ydq\ge’mm‘:p 45 Qﬂim perazine (758.1 g, 840 nlL, 7eda/usmdejszand
Od proof et hanol were added to the reaction flask with
stirri ngnetinds of f&@%ﬁﬂﬂa@n&gépwvmd&ydhwmwnmn Rreferably, the aaioml i mwas

AR ey L L R e S e

t emper aﬂlmi’f@du ixamplesof ethet $wﬁab{mnmtmhdt!ée.(mtmreabi fmigdabiat, rat®, mice,
hour s) r ed_hy ter th reactl Jas conpl ete,

heat i ng%%\/\olargéggscgzg f?ﬁ%eawég‘qrﬁ é%?c? PP t %HF%d to an internal
tenperature of about 20C to 25C with stirring, and the reaction was

stirred[0@68]2 to “o’i’l‘aet[mgé wsmmemoﬁmmbﬁtr(e(]n%ngmv@nt&ﬁ] m’éarhé aof

5- (4- met_hyl.- pi zi y oa il e adde t.h

react i oﬁn%‘{@@?ff‘g{%’ S;ﬁ%@?‘ﬁfe@a"t" b4 WQ %qur SBc u'&&‘?"er
(2,450 lmtdgma@o@dd%réammdﬁﬁftﬁbw é)ﬁﬂptbﬁ@bl- BrevBhiidbEp Pﬁy’laﬂls%ﬂﬁé’d of
about one hour I nt er nal nRerature was mal ntai ned at a

t enper adifeESE 2hG! Sﬁ’ §7r E—L,zp,r%%@p 92% nghggentest pksancep sygerssidirestment
wat er WagayGRBIBHE e, allfebi%tsbﬁ%%y%ﬁt@n{g a&tnéntﬁ]rgvmé p?ég?}r%&ﬁgn BP{h@&Qéﬁseg ng

hour at a'tenperature o Cto 30C. Th ul'ti m xture was
filtereMeasHipd h&éaﬂemwan@thq growth e of mmow@mﬁnm praveh ef ie8 x

2.56 L I

mer ght ST gSUHERYENS a8 O by BoR ) P SoRpIcTE el Biof MR Bingsr,
oven. Ppommd@qmnagp@mtmmmemmroam line (401 g, 2.32 nol) was
added, to a 4-neck 12 L round bottomflask fitted with an over head

sti r rer dense PAT PP 0. 0003
R S R é%%@@g%&gg%ﬁ%}tﬂ Rovider apﬁ‘%ﬂlﬁ%ﬁfﬁ% ter
Er ggel_ Toreulatinskhabeoroprisespucarepownd déf ;mnlﬁm mmdgr m?ah?ﬂ’mo(jaaza g,
adde e ion
{1 ask wPlRrradRRiital Serk RS ER bo Shetd & Bhfi ot ¥ areobible
react i oaalv\aéthmetaumomeredralndﬂmd\mereﬁﬁe flask was heated in a heating
mantle to an internal tenperature of 97C (+1- 5C) and nmi ntai ned at
that tenperature until the reacti on, was onplete (typically about 40
hours) as determ ned by HPLC. After \ he eacyﬂg\@s—corrpl ete,
heati ng was di sconti nued and the reag V\bf,ggl/w to an internal
LA hd (3.15 L) was added
! the period of 1 hour while

addi ti on was conpl ete WJxwEs di scontinued and the reaction
m xture was all owed t over a period of no |less than 4 hours to
an internal tenper oA The reaction m xture was then
stirred for an additional hour at "an internal tenperature of 20-30C.
The resulting mxture was then filtered, and the flask and filter
cake were washed with water (1 xi L), 50% ethanol (1 X dL and 95%
ethanol (1 x 1L). The gol den yell ow solid product vvas aced in a
dryi ng @Tdﬁa%trfwedngtagiletrd Sale@mﬁ@nﬁh%l@mcw&iﬁﬁ@ of (i Saliosies (i) Jacioeker

[ 6° (VBRI 80k sl SdfedBaMHBRER: (v FRIBTR Gofde SEBCTY &ca et nyi
ester Pp!mrmha:eetmﬁally acdbpiabldThbid£OtQridt) an inhfstiRd AckRRQ) Fdm 4 neck

flask f|t dwth astirrer, thernometer, condenser, and g
inlet/ \3@?’?% Vi Cé%ﬁﬁaHBSbP%q SN ARy StArGl Blycolgte. Zingtpar 12 mol .
1.0 eq)embo&n{efmmh@phammu@aeuioﬁmmém clideant Iéaeﬁw@ﬁ}r%% &%‘ of

200 proof t OH. The resultjng solution was pur

mi nut es” nts sglegteg Trmsbcpliess; side¢iose thwysgmﬁ Bt thw@f (iii)

et opoamoBPERS skl o 401 8Ra Sy Ble L RHIELARKER apg
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fromthe reaction, the solution was purged with N2 for 15 p&gé‘%ﬁg

The diamine intermediate is air sensitive so care was taken to avol d
exXpog e L9 0ed0n7/06800 7Y 1;(12 56 nol) of ethyl 3-ethoxy-3-irimnonoapaswnt e
hydr 6¢ ide wa add t he reaction m xture ver eriod of
e iR 07 o SES U, ot oREls St

t enper atdu8h ReREe. N2 until the diam ne was conpletely consumed as
determ ned by 'HPLC. The typical reaction tinme was about 2 hours.

After the reaction was conplete, the reaction was, filtered while warm

thrﬁugh [B0FRl of teenether ghpedtdhe pressnt !"X%Rt'%ﬁoéﬂé‘Pﬁtaep%F@c?‘l‘it&%‘f |
i
washe %Fﬂﬁl{lgﬁ’%a@%e%rggﬁgféoét%o%%g?d mE_Vf—@o{muléel B'té&tbﬁfe?%f’d@&n@;%ﬂh’dnﬁ

in a 50 et hanol was renoved under

vacuum miedueceigically accapiableisalt oidectonmBamdae phanbaceidisal wagseptaids o

St r 1 oo oot e el O3 B efreor, A8 o 1G] 8y bl e G R o

(200 rrL)thm@ssoLqﬂﬂ:mlsmmgrof@emﬂos@cbwrdoabmilﬁcoa(mmuda;tam amd Bt ai ni ng t he

internal te e at about 25-30C  whi e. pH sbro t

bot ween RiagcRg A b aSoerdaRE WTETS soddl lersAts RrBR: Frcie ab e
hour s Whirbgp BBASKRIGHINECtHEE, dtachl trabpdvedmry, afdscarmelcdeasdidf)-atkiC. The
resulting mxture was filtered, and the filter cake was washed with
H20 (3 8ogiim gaych giveolais-| ect ed solid was dried to a constant wei ght
at 50C under vacuumin a vacuum oven providing 345.9 g (90.1% of

[ 6- (4- mgBbyAT Pi pemagifaminttion P%muae@wrmacamﬁf@qﬁtab@emmd hetirftyght

ester as a pale yell ow powder

| t t
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the fl askcopeaffiedoeentian.a vacuum oven heated at 50C overni ght. Karl
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all the solids had d| ssof ved and the’ ution tenperature had reached
crospovidone, partiaily pregelatinized starch, and lactose.
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qui nol i n-2- Purification
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sone cases an 8:1 solvent ratio is used. The suspension was then

heat ed t tl t t 76C t t
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t hen pl acecgmtg ddg\%b'lg tray and dried in a vacuum oven at unt i |
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Preparatjon of Lactic Acid
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of nononer-see the foll ow ng paragraph), water (339 nlL), and et hanol
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dt
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Mbi st t

T uor o SerfterepChiintan A drapot | ) wiebESien trey ol wsighiaf
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Lactate tria
acceptable lubricants in the same or similar weight percentages.

[0081] In some formulations, the formulation comprises, consists essentially
of, or consists of the lactic acid salt of the compound in an amount ranging from 30%
to 40% by weight based on the total weight of the formulation: the silicon dioxide in
an amount ranging from 0.3% fo 2% by weight based on the total weight of the
formuiation, the cellulose in an amount ranging from 25% to 40% of the total weight
of the formulation, the magnesium stearate in an amount ranging from 0.1% to 2%
by weight based on the total weight of the formulation, and the crospovidone in an
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0.24 Mesylate trial 1 1.88 2.38 4.12 Mesylate trial 2 6.32 ;@5@%‘*@3
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t rig.l:_@ Q408 Dodd4N9 30y 4Exanpl e 9 Formul ations of PCT/US2006/045711
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gener al @%P@goﬁ'hown in FIG 2. The lactic acid salt of
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H qui nol i n-2-one was prepared as descri bed above and th agéa/d% 613
cryst al | [0882F or m iR othsréomdations ssieh ag Qg @%@WHQ@‘“PW Eﬁxg- G @ mg
descri be ' r : ' b B f '

I ncl ude &a@?éeg;e\p%ﬁghy rﬁsgéfgogﬁgéig# @gtgj %&%ﬁi%% Itfofgﬁn?#:%{p%ﬂﬂo?tﬁmhey

Pr oduct sfoamdlaDN aB@npoynt rangin® &roysiQihk o Be%cky waiahs bagas on thedgtatmeight
101, f Corp.), P Lal,l LRI Yo P RCH
1500, ' f rOPeSORLgion. B 55700k AERpR Bt & Wi Sl deightor BIERG

(e.g., RGMRaASPYEroth 6084 T0%BY weightiased dindke detal weight Sthel D
244FP, from Grace Davi son, or Cabot), and nagnesium stearate (e.g.,
from Mal formel&ligat ). [0147] Twel ve capsul e fornul ations (Conpositions
1-12) were prepared having the weight percent anounts of ingredients

shown i noigbl e 2. AkereApadliatoneihe @upmsiten domires b avtc atidARit of

br opbr oGP iR an Smegriienolng e AUV RS Ch S fssd g

and 100 gy {LRMEiGHD tHSlormaRsioROnBRiReH dld®idm drCanbost rahging fiohn

and 15)). The ingredients and quantities used to prepare the .

conposi t P3ftstaR% whweaisht baseskprethedotal weight of WENQUIP{%UZSB% Gelipe inan

., ¥R&%Bnpra%/g%%4f7<}rﬁ '0% %Cgé%%? We@éﬁ@r&ht of the formulation, magnesium
stearate in an amount ranging from 0.1% to 2% by weight based on the fotal weight
of the formulation, and the starch in an amount ranging from 10% to 40% by weight
based on the total weight of the formulation. In some such embodiments, the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 55% to 75% by weight based on the fotal weight of the formulation, the
celiulose in an amount ranging from 5% o 40% of the total weight of the formulation,
and the starch in an amount ranging from 15% to 30% by weight based on the fotal
weight of the formulation. In other such embodiments, the formulaiion includes the
lactic acid salt of the compound in an amount ranging from 60% to 70% by weight
based on the total weight of the formulation and the cellulose in an amount ranging
from 5% to 25% of the total weight of the formulation.

[0084] In some formulations, the formulation comprises, consists essentially
of, or consists of the lactic acid salt of the compound in an amount ranging from 50%
to 80% by weight based on the total weight of the formulation; the silicon dioxide in
an amount ranging from 0.3% to 2% by weight based on the total weight of the
formulation, the cellulose in an amount ranging from 0% to 50% of the total weight of
the formulation, magnesium stearate in an amount ranging from 0.1% to 2% by
weight based on the total weight of the formulation, and the lactose in an amount
ranging from 10% to 40% by weight based on the fotal weight of the formulation. In
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[0148] Briefly, each of the ingredients except the magnesi um st e2¥Tave
wer e conbi ned and prenixed prior to nmilling. After mlling Hfge020.0003

bl ending, ; wamesicun st.ear at e was added and the m xt ure meEsushbmpeEd a
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conposi somessusbramesrizipsis dtefarmalafion epaerisefthedastiy, ackbsaiof thad 100
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[0149] The stability of each formulation showWwh in Table 2 was
eval uat dd0&8ler 3 Hosrme faymulationsoinedgmpwatigniuphraincides an anyexidso a

room hung di.t: Ay ] e
0759% { o Mg SREY EpphER A8 F ERLENATBakR 8 RRY of Sy g STl T o
nost f ortmereat | Suitabla atti-oxidan®ripr Giabaod Btherfdraiadiens Gusipde assaic acid

Capsul e TY08 6%6140M.1 wt B Sl Teurhe st 2. 0810655 it e, Lybteifl ©

30 35 2
hydrochloride at, e.g., up to 16 mg/unit dose, methionine, and sodium metabisulfite

at, e.g., 0.01 to 0.1 wt %. Other suitable antioxidants for oral and other formulations
are reducing sugars containing ketone or aldehyde groups such as fructose,
glucose, arabinose and maltose at, e.g., 1 to 55 wt %. Suitable chelating agents
include ethylenediaminetetraacetic acid (EDTA) and salts thereof such as calcium
disodium ethylenediaminetetraacetic acid (edetate calcium disodium) and
tetrasodium ethylenediaminetetraacetic acid (edetate tetrasodium) at, e.g., 0.005 to
0.1 wt %, and sodium citrate at, e.g., 0.3 to 2 wt %.

[00886] Pharmaceutical formulations disclosed herein are stable. For example,
the amount of degradants of the compound of formula | in formuiations of the
invention is typically less than 10% by weight based on the total weight of the
formulation after storage of the formulation for three months at 40°C and 75% room
humidity. In some embodiments, the amount of degradants is less than 8%, less
than 5%, less than 4%, less than 3%, iess than 2% or even less than 1% by weight
based on the total weight of the formulation after storage of the formulation for three
months at 40°C and 75% room humidity.

[0087] The invention also provides pharmaceutical packaging containers. In
one embodiment, a packaging container includes a storage vessel comprising two or
more capsules or tablets, the capsules or tablets comprising the pharmaceuticai
formulation of any of the embodiments herein. In some such embodiments a
plurality of the capsules or tablets comprise the pharmaceutical formulation of any of
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the embodiments. In some such embodiments, the storage vessel comprises high
density polyethylene (HDPE). In some such embodiments, the storage vessel
includes a rayon or cotton coil and in some embodiments includes a heat induction
seal. In other embodiments the storage vessel comprises high density polyethylene
without a rayon coil, but with a heat induction seal. In other embodiments, the
invention provides a pharmaceutical packaging container that includes a blister
package such as an Al-Al blister package, or a polyvinyl chloride (PVC) package, or
a polyvinylidene chioride (PVDC) package, or an Aclar® package. The blister
package comprises at least one capsule or tablet that includes a pharmaceutical
formulation of any of the embodiments described herein.

[0088] In other aspects, the invention may provide for coating a tablet or
capsule of the present invention with a coating material such as sugar, cellulose
polymer, polymethacrylate polymer. Exemplary cellulose polymer coating agents
include but are not limited to methylcellulose, hydroxyethyl
cellulose,hydroxyethylmethyl cellulose, hydroxypropyl cellulose, hydroxypropylmethyl
cellulose, and ethylcellulose. Suitable polymethacrylate polymer coating agents
include but are not limited to methacrylic acid copolymers such as poly(methacrylic
acid-methyl methacrylate) and poly(methacrylic acid-ethyl acrylate); ammonio -
methacrylate copolymer such as poly(ethyl acrylate-methylmethacrylate-
frimethy[ammonioethyi methacrylate chioride); and poly(ethyl acrylate-methyl
methacrylate). Other coating materials that may be used include those sold under
the tradenames Opadry®, Surelease®, Aquacoai®, and Eudragit®. Another aspect
of the invention may include coating a tablet with gelatin or encapsulating a tablet
within a gelatin sheath. |

[0089] In other aspects, the invention provides for the coating material to
contain a pharmaceutically acceptable coloring agent, [n yet ancther aspect of the
invention, the coating material may contain a pharmaceutically acceptable opacifier.
Suitable opacifiers may include titanium dioxide or talc.

[0090] In one aspect, the invention provides a method for producing a
pharmaceutical formulation. The method includes: (a) blending a first mixture to
provide a first blended mixture, the first mixture comprising:. (i) a compound of
formula 1, a tautomer of the compound, a pharmaceutically acceptable salt of the
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compound, a pharmaceutically acceptable salt of the tautomer, or a mixture thereof,
and (ii) atleast one ingredient selected from the group consisting of cellulose;
lactose, starch, ar a mixture thereof; povidone; silicon dioxide or talg; a
pharmaceutically acceptable lubricant; and an ingredient selected from
crospovidone, croscarmellose sodium; or sodium starch glycolate. In some such
embodiments, the compound of formula 1 is blended with (i) cellulose; (ii) silicon
dioxide; and (iii), an ingredient selected from crospovidone, starch, or lactose. The
method may further include (b) blending stearic acid, a salt of stearic acid, or a
mixture thereof with the first blended mixture to provide a second blended mixture,
and/or (¢} forming at least one capsule or at least one tablet from the second
blended mixture. |

[0091] In another aspect, the invention provides a method for producing a
pharmaceutical formulation. The method includes: (a) blending a mixture of
ingredients to provide a first blended mixiure. The first blended mixiure includes: i)

a compound of formula 1, a tautomer of the compound, a pharmaceutically
acceptable salt of the compound, a pharmaceutically accepiable salf of the tautomer,
or a mixture thereof, (i) at least one ingredient selected from the group consisting of
cellulose; starch; lactose; and povidone; (iii) at least one ingredient selected from
the consisting of crospovidone; croscarmellose soaium; and sodium starch glycolate;
a granulating fluid selected from the group consisting of aqueous acid; alcohol;
aqueous alcohol, or a mixture of any two or more thereof. For example, the
granulation fluid of the method may be water or aqueous hydrochloric acid. The
method also includes (b) removing the granulating fluid, e.g., by drying. The method
also includes (¢) producing a second blended mixture by blending the first blended
mixture with at least one additional ingredient selected from the group consisting of:
(i) crospovidone, croscarmellose sodium, or sodium starch glycolate; (ii) stearic
acid or a salt of stearic acid; and (iii) silicon dioxide or talc. Steps (a), (b) and (c)
may be performed sequentially or simultaneously, or step (c) may be performed prior
to step (b). The method may also include (d} forming at least one capsule or at least
one tablet from the second blended mixture.

[0092] Methods of producing the pharmaceutical formations disclosed herein
may include the use of various equipment well known to those of skill in the art.
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Suitable equipment includes a fluidized bed granulator equipped with a bottom
spray, a fop spray, or a tangential spray mechanism; a high shear granulator; a low
shear granuiator; a roller compactor; a sizer; a capsule filler, and/or a tablet press.
Thus, for example, fluid bed granulators that may be used are those available from
Niro Pharma Systems such as the Sirocco®, Multi-processor®, MP-Micro®, STREA-
1®, MP-1 Multi-processor®, as well as fiuid bed granulator/dryer/coater available
from Glatt; high-shear granulators available from Niro Pharmé Systems such as the
Collette Gral®, UltimaGral®, PMA Pharma Matrix®, from Bohle such as the Bohle
mini granulator, and from Glatt Air Techniques such as the Glatt-Powrex Vertical
Granulator; low-shear granulators such as the V-Blender and Hobart
mixer/granulator; and roller compactors from Fitzpatrick Chilsonators, the Gerteis
Micro-, Mini-, and Macro-pactors, and the Vector TFC Roller Cofnpactor; sizing
equipment is available as the Quadro from Comil, the Hammer -mill from Fitzpatrick
Chilsonators, and an oscillator available from several vendors; capsule fillers from
MG2 (MG), Bosch (GKF), and IMA (Zanasi); and/or a tablet press such as that from
Manesty, Fette, and Courtoy. ’

[0093] In some embodiments of the methad, the total mass of the compound
of formula |, the tautomer of the compound, the pharmaceutically acceptable salt of
the compound, the pharmaceutically acceptable salt of the tautomer, or the mixture
thereof in the capsule or tablet ranges from 25 mg to 500 mg.

[0094] . insome embodiments, the second blended mixture comprises a lactic
acid salt of the compound of formula . In other embodiments, the second blended
mixture comprises the lactic acid salt of the compound in an amount ranging from
10% to 50% by weight based on the fotal weight of the second blended mixture, in
an amount ranging from 20% 1o 45% by weight based on the total weight of the
second blended mixture, or in an amount ranging from 30% to 40% by weight based
on the total weight of the second blended mixture.

[0095] In some embodiments of the method for producing a pharmaceutical
formulation, the cellulose is microcrystalline cellulose. In some embodiments, the
starch is pregelatinized starch.
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34. 0- 30. £imd2@&sPanging from 0.2% to 5%, from 0.4% to 4%, from 0.5% to 2%, from 0.75%
to 1.25%, or from 0.8% to 1.2% by weight based on the total weight of the second
blended mixture. In some embodiments, the silicon dioxide is present in an amount
of about 1% by weight based on the total weight of the second blended mixture.

- [0099] In some methods, the second blended mixture comprises a salt of
stearic acid such as magnesium stearate. For example, in some methods
magnesium stearate is present in an amount ranging'from 0.1% to 2% by weight
based on the total weight of the second blended mixture. In other embodiments, the
stearate is present in amounts ranging from 0.2% to 5%, from 0.4% to 4%, from
0.5% to 1.5%, from 0.75% 1o 1.25%, or from‘O.B% to 1.2% by weight based on the
total weight of the second blended mixture. In some embodiments, the stearate is
present in an amount of about 1% or 1% by weight based on the total weight of the
second blended mixture.
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75% by weight based on the total weight of the second blended mixture, or in an
amount ranging from 60% to 70% by weight based on the total weight of the second

blended mixture.

[0161] In some such methods, the silicon dioxide is present in an amount
ranging from 0.3% to 2% by weight based on the total weight of the second blended
mixture. In other such methods the celiulose is present in an amount ranging from
20% 1o 45% of the total weight of the second biended mixture. In still other such
methods the magnesium stearate is present in an amount ranging from 0.1% to 2%
by weight based on the total weight of the second blended mixture. In other such
methods the second blended mixture further includes crospovidone in an amount
ranging from 2% to 6% by weight based on the total weight of the second blended
mixiure, In other such embodiments of the methods, the second blended mixture
comprises silicon dioxide in an amount ranging from 0.5% to 2% by weight based on
the total weight of the second blended mixture, the cellulose in an amount ranging
from 20% to 45% of the total weight of the second blended mixture, the magnesmm
stearate in an amount ranging from 0.5% to 2% by weight based on the fotal weight
of the second blended mixture, and the crospovidone in an amount ranging from 2%
to 4% by weight based on the total weight of the second blended mixture.

[0102] The invention also provides a method for treating cancer and/or
inhibiting angiogenesis in a subject. The methods include administering the
formulation according to any of the embodiments to the subject. In some such
embodiments, the formulation comprises a capsule or tablet. Suitable subjects
include mammals such as rats, mice, monkeys and other primates, dogs, cats,
catfle, horses, pigs, sheep, and the like. In some embodiments, the subjectis a
human, and in some such embodiments is a human cancer patient. In some
embodiments, the formulation is delivered orally as a capsule or tablet to a patient
such as a human cancer patient.

[0103] The formulation may be administered in an amount sufficient to provide
a Cmax Of about 20 to 4000 ng/mL of the compound of formula 1, the tautomer of the -
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Magnesi Wptsd Gidkiaiethdrdds HPid! subfr8 plasma or a Crnax Of about 40 to 8000 ng/mL of
the compound of formula |, the tautomer of the compound, the lactic acid salt of the
compound, the lactic acid salt of the tautomer, or the mixture thereof in the subject’s
blood. In some embodiments, the amount administered is sufficient to provide a
Cmax Of about 35 to 2000 ng/mL. in the subject’s plasma or a Cpa, of about 70 to 4000
ng/mL in the subject’s blood, a Cmax of about 50 to 500 ng/mL in the subject’s plasma
or a Cnax Of about 100 to 1000 ng/mL in the subject's blood, a Cpax of about 50 to
250 ng/mL in the subject’s plasma or a Cqax of about 100 to 500 ng/miL in the
subject’s blocd, a Crax of about 75 to 150 ng/mL in the subject’s plasma or @ Cpax Of
about 150 to 300 ng/mL in the subject's blood, a Cyayx of about 100 to 2000 ng/mL in
the subject's plasma or a Cpax of about 200 to 4000'ng/mL in the subject’s blood, or
a Cpax 0 100 to 1000 ng/mL in the subject’s plasma or a Cnax of about 200 to 2000
ng/mL in the subject's blood. ‘

[0104] The formulation may aiso administered in an amount sufficient fo
provide about 10 to 2,000 ng/mL of the compound of formula 1, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the tautomer,
or the mixture thereof in the subject’s plasma 24 hours after administration or about
20 to 4,000 ng/mL of the compound of formuia |, the tautomer of the compound, the
lactic acid salt of the compound, the Iacﬁc acid sait of the tautomer, or the mixture
thereof in the subjecf’s blood 24 hours after administration. In some embodiments,
the amount administered is sufficient to provide about 20 to 1,000 ng/mL in the
subject’s plasma 24 hours after administration or about 40'to 2,000 ng/mL in the
subject’s blood 24 hours after administration, about 40 to 500 ng/mL in the subject’s
plasma 24 hours after administration or about 80 to 1,000 ng/mL in the subject’s
blood 24 hours after administration, or about 40 to 250 ng/mLl. in the subject’s plasma
24 hours after administration or about 80 to 500 ng/mL in the subject’s blood 24
hours after administration.

[0105] The formulation may yet also be administered in an amount sufficient
to provide to provide an AUC of about 500 to 60,000 ng*h/mL of the compound of
formuia 1, the tautomer of the compound, the lactic acid salt of the compound, the
lactic acid salt of the tautomner, or the mixture thereof in the subject’s plasma or
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about 750 to 120,000 ng*h/mL of the compound of formula |, the tautomer of the

compound, the lactic acid sait of the compound, the lactic acid salt of the tautomer,
or the mixture thereof in the subject’s blood. In other such embodiments, the amount
administered is sufficient to provide an AUC of about 1,000 to 30,000 ng*h/mL. in the
subject’s plasma or about 1,500 to 60,000 ng*h/mL in the subject’s blood. In other
such embodiments, the AUC is about 2,000 to 15,000 ng*h/mL in the subject’s
plasma or about 3,000 to 30,000 ng*h/mL in the subject’s blood.

[0106] The formulations of the invention may be in a capsule or tablet
sufficient to provide at least one of

(a) a Cyax of about 20 to 4000 ng/mL of the compound of formula |, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof in a subject’s plasma or a Cpax Of
abott 40 to 8000 ng/mL of the compound of formula 1, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
fautomer, or the mixture thereof in the subject’s blood after administration to
the subject,

(b) about 10 to 2,000 ng/mL of the compound of formula |, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the

 tautomer, or the mixture thereof in a subject’s plasma 24 hours after
administration or about 20 to 4,000 ng/mL of the compound of formula i, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof in the subject’s blood 24 hours
after administration io the subject, or

(c) an AUC of about 500 to 60,000 ng*h/mL of the compound of formula |, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof in a subject's plasma or about 750
to 120,000 ng*h/ml. of the compound of formuia 1, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s blood after administration to
the subject.
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[0107] The formulations may also be in a capsule or tablet sufficient to provide

at least one of

(a) a Cmayx Of about 50 to 500 ng/mL of the compound of formula |, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the taufomer, or the mixture thereof in the subject's plasma or a Cya of
about 100 to 1000 ng/mL of the compound of formula |, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s blood after administration,

(b) about 20 to 1,000 ng/ml. of the compound of formula |, the tautomer of the
| compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject's plasma 24 hours after
administration or about 40 to 2,000 ng/mi. of the compound of formula |, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
.salt of the tautomer, or the mixture thereof in the subject's blood 24 hours

after administration, or

{c) an AUC of about 1,000 to 30,000 ng*h/mL of the compound of formula i,
the tautomer of the compound, the lactic acid salt of the compourid, the lactic
acid salt of the tautomer, or the mixture thereof in the subject's plasma or
about 1,500 to 60,000 ng*h/mL of the compound of formula 1, the tautomer of
the compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s blood after administ}'ation.

[0108] The formulations may still further be in a capsule or tablet sufficient to

provide at [east one of

(a) & Cmax of about 50 fo 250 ng/ml. of the compound of formulla l, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof in the subject's plasma or & Crax of
about 100 to 500 ng/mL of the compound of formula |, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject's blood after administration,
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(b) about 40 to 500 ng/mL of the compound of formula |, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject's plasma 24 hours after
administration or about 80 to 1,000 ng/mL of the compound of formula |, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixiure thereof 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 of formula I,
the tautomer of the compound, the lactic acid salf of the compound, the lactic
acid salt of the fautomer, or the mixture thereof in the subject's plasma or
about 3,000 to 30,000 ng*h/mL of the compound of formula I, the tautomer of
the compound, the lactic acid salt of the compound, the lactic. acid sélt' of the
tautomer, or the mixture thereof in the subject’s blood after administration.

[0109] - The formulations may still also be in a capsule or tablet sufficient to

provide at least one of

(a) @ Crax OF about 75 to 150 ng/mL of the compound of formula |, the
“tautomer of the compound, the lactic acid salt of the compound, the lactic acid
. salt of the tautomer, or the mixture thereof in the subject's plasma or a Cpax Of
about 150 to 300 ng/mL of the compound of formula [, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s blood after administration, or

(b) about 40 to 250 ng/mL. of the compound of formula |, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s plasma 24 hours after
administration or about 80 to 500 ng/mL of the compound of formula 1, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof in the subject’s blood 24 hours
after administration.

[0110] In some embodiments, each unit dose of the formulation is sufficient to
provide a Crax Of about 100 to 2000 ng/mL of the compound of formula 1, the
tautomer of the compound, the lactic acid salt of the compound, the lactic acid salt of
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the tautomer, or the mixture thereof in the subject’s plasma or a Cpay of about 200 to
4000 ng/mL of the compound of formula |, the tautomer of the compound, the lactic
acid salt of the compound, the lactic acid salt of the tautomer, or the mixture thereof
in the subject’s blood; or a Ciax of 100 to 1000 ng/mL. of the compound of formula |,

the tautomer of the compound, the lactic acid salt of the compound, the lactic acid
salt of the tautomer, or the mixture thereof i_n the subject's plasma or a Cpey of about
200 to 2000 ng/mL of the compound in the subject’s blood after administration.

[0111] In some embodiments of the method for treating cancer and/or
inhibiting angiogenesis in a subject, the formulation is administered once, twice,
three times, or four times daily.

[0112] The amount of the compound of formula |, the tautomer of the
éompound, the lactic acid salt of the compound, the lactic acid salt of the taﬁtomer,
or the mixture thereof administered to the subject may range from 0.25 to 30 mg/kg
body weight of the subject. In other embodiments; the amount administered fo the
subject may range from about 25 to 1500 mg/subject per day, from about 100 to
1000 mg/subject per day, or from about 200 to 500 mg/subject per day

[0113]. In'some embodiments of the method for treating cancer and/or
inhibiting angiogenesis in a subject, the cancer to be treated is selected from
prostate, colorectal, breast, multiple myeloma, pancreatic, small cell carcinoma,
acute myelogenous leukemia, chronic myelogenous leukemia, myelo-proliferative
disease, nonsmall cell lung, small celf lung, chronic lymphoid leukemia, sarcoma,
melanoma, lymphoma, thyroid, neuroendocrine, renal cell, gastric, gastrointestinal
stromal, glioma, brain, refractory multiple myeloma, or bladder cancer. In some
embodiments, the cancer has metastasized.

[0114] [n some embodiments of the method for {reating cancer and/or
inhibiting angiogenesis in a subject, the method further includes administering the
formulation as patt of a treatment cycle, wherein the treatment cycle comprises
administering the formulation daily for 7, 14, 21, or 28 days, followed by 7 or 14 days
without administration of the formulation. In some such embodiments, the treatment
cycle comprises administering the amount of the compound daily for 7 days, followed
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by 7 days without administration of the compound. In some such embodiments, the
treatment cycle is repeated one or more times.

[0115] Ingredients in addition those described herein may be included in the
formulations of the present invention. Such additional or alternative ingredients are
described, for example, in “Remington’s Pharmaceutical Sciences” Mack Pub. Co.,
New Jersey (1991), : Such additional or
alternati‘ve ingredients include, but are not limited to: methylcellulose, hydroxyethyl
cellulose, hydroxyethylmethyl cellulose, hydroxypropyi cellulose,
hydroxypropylmethyl cellulose, ethylcellulose, sodium iauryl sulfate, cab-o-sil, Avicel
PH, poly(ethyl acrylate-methyl methacrylate), methacrylic acid copolymers such as
but not limited to poly(methacrylic acid-methyl methacrylate) and poly(methacrylic
acid-ethyl methacrylate), and aminomethacrylate copolymers such as but not limited
to poly(ethyl acrylate-methylmethacrylate-trimethylammonioethyl methacryiate
chloride). | |

[0116] The formulations of the invention may be designed for to be short-
acling, fast-releasing, long-acting, and sustained-releasing. Thus, the
pharmaceutical formulations may also be formulated for controlled release or for
slow release. | )

10147] A therapeutically effective dose refers to that amount of the compound
that results in amelioration of symptoms. Specific dosages may be adjusted
depending on conditions of disease, the age, body weight, general health conditions,
sex, diet of the subject, dose intervals, administration routes, excretion rate, and
combinations of drugs. Any of the above dosage forms containing effective amounts
are well within the bounds of routine experimentation and therefore, well within the
scope of the instant invention. A therapeutically effective dose may vary depending
upon the route of administration and dosage form. The preferred compound or
‘compounds of the instant invention is a formulation that exhibits a high therapeutic
index. The therapeutic index is the dose ratio between toxic and therapeutic effects
which can be expressed as the ratio between LDsy and EDsg. The LDsg is the dose
lethal to 50% of the population and the EDj is the dose therapeutically effective in
20% of the population. The LDsp and EDsg are determined by standard
pharmaceutical procedures in animal cell cultures or experimental animals.
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Initial those methods provided, include any biological disorder or disease in which an RTK
is implicated, or which inhibition of and RTK potentiates a biochemical pathway that
is defective in the disorder or disease state. Examples of such diseases are cancers
such as prostate, colorectal, breast, mUItipIe myeloma, pancreatic, small cell
carcinoma, acute myelogenous ieukemia, chronic myelogenous leukemia, or myelo-

proliferative disease.

[0119] Scheme 1 depicts one exemplary synthetic route for the synthesis of a
compound used in the formulations of the present invention and should not be
interpreted to limit the invention in any manner. '

[0120] in any formulation, method, or packaging of the present invention it is
contemplated where capsules are so provided, fablets may also be provided and
where tablets are so provided, capsules may also be provided.
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[0121] It shouid be understood that the organic compounds according to the
invention may exhibit the phenomenon of tautomerism. As the chemical struciures
within this specification can only represent one of the possible tautomeric forms at a
time, it should be understood that the invention encompasses any tautomeric form of
the drawn structure. For example, the compound having the formula [ is shown
below with one tautomer, Tautomer la:
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Tautomer [a

1

Other tautomers of the compound having the formula [, Tautomer [b and Tautomer

lc, are shown below:

" F NHy HN
B SN \N H
o
H N OH
H
Tautomer Ic
[0122] The present invention, thus generally described, will be understood

more readily by reference to the following examples, which are provided by way of
iHlustration and are not intended to be limiting of the present invention.
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EXAMPLES
[0123] The following abbreviations are used in the Examples:
EtOH: Ethanol
H20: Water
HCL: Hydrochloric acid
HPLC: High Performance Liquid Chromatography
KHMDS: Potassium bis(trimethylsilyl)amide
LIHMDS: Lithium bis(trimethylsilyl)amide
NaHMDS; Sodium bis(trimethylsilyhamide
NaOH:; Sodium hydroxide
Na: - Nitrogen
TBME: t-Butyl methyl ether
THF: Tetrahydrofuran
[0124] Nomengclature for the Example compounds was provided using ACD

Name version 5.07 software (November 14, 2001) available from Advanced
Chemistry Development, inc., ChemlInnovation NamExpert + Nomenclator™ brand
software available from ChemlInnovation Software, Inc., and AutoNom version 2.2
available in the ChemOffice® Ultra software package version 7.0 available from
CambridgeSoft Corporation (Cambridge, MA). Some of the compounds and starting
materials were named using standard IUPAC nomenclature.

[0125] Various starting materials may be obtained from commercial sources
and prepared by methods known to one of skill in the art.

Example 1
Synthesis of 5-{(4-Methyl-piperazin-1-yl)-2-nitroaniline
Procedure A

OzN: : HNCN"— 02N

| HoN cl HzN: : \N/\’
K/“\

[0126] 5-Chloro-2-nitroaniline (500 g, 2.898 mol) and 1-methyl piperazine (871

g, 8.693 mol) were placed in a 2000 mL flask fitted with a condenser and purged with

Nz. The flask was placed in an oil bath at 100°C and heated until the 5-chloro-2-
nitroaniline was completely reacted (typically overnight) as determined by HPLC.
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After HPLC confirmed the disappearance of the 5-chloro-2-nitroaniline, the reaction
mixture was poured directly (still warm) info 2500 mL of room temperature water with
mechanical stirring. The resulting mixture was stirred until it reached room
temperature and then it was filtered. The yellow solid thus obtained was added to
1000 mL of water and stirred for 30 minutes. The resulting mixture was filtered, and
the resulting solid was washed with TBME (500 mL, 2X) and then was dried under
vacuum for one hour using a rubber dam. The resulting solid was transferred to a
drying tray and dried in a vacuum oven at 50°C to a constant weight to yield 670 g
(97.8%) of the title compound as a yellow powder.

Procedure B :
[0127] 9-Chloro-2-nitroaniline (308.2 g, 1.79 mol) was added to a 4-neck 5000
mL round bottom flask fitted with an overhead stirrer, condenser, gas inlet, addition
funnel, and thermometer probe. The flask was then purged with Na. 1-
Methylpiperazine (758.1 g, 840 mL., 7.57 mol) and 200 proof ethanol (508 mL) were
added to the reaction flask with stirring. The flask was again pufged with N, and the.
reaction was maintained under N. The flask was heated in a heating mantle to an
Jinternal temperature of 97°C (+/- 5°C) and maintained at that temperature until the
reaction was complete (typically about 40 hours) as determined by HPLC. After the
reaction was complete, heating‘was discontinued and the reaction was cooled to an
internal temperature of about 20°C to 25°C with stirring, and the reaction was stirred
for 2 to 3 hours. Seed crystals (0.20 g, 0.85 mmol) of 5-(4-methyl-piperazin-1-y)-2-
nitroaniline were added to the reaction mixture unless precipitation had already
occurred. Water (2,450 mL) was added to the stirred reaction mixture over a period
of about one hour while the internal temperature was maintained at a temperature
ranging from about 20°C to 30°C. After the addition of water was complete, the
resulting mixture was stirred for about one hour at a temperature of 20°C to 30°C.
The resulting mixture was then filtered, and the flask and filter cake were washed
with water (3 x 2,56 L). The golden yellow solid product was dried to a constant
weight of 416 g (98.6% vyield) under vacuum at about 50°C in a vacuum oven.

Procedure C
[0128] 3-Chioro-2-nitroaniline (401 g, 2.32 mol) was added to a 4-neck 12 L
round bottom flask fitted with an overhead stirrer, condenser, gas inlet, addition
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Methyipiperazine (977 g, 1.08 L, 9.75 mol} and 100% ethanol (650 mL) were added
to the reaction flask with stirfing. The fiask was again purged with Ny, and the
reaction was maintained under N2. The flask was heated in a heating mantle to an
internal temperature of 97°C (+/- 5°C) and maintained at that temperature until the
reaction was complete (typically about 40 hours) as determined by HPLC. After the
reaction was complete, heating was disconiinued and the reaction was cooled {o an
internal temperature of about 80°C with stirring, and water (3,15 L) was added to the
mixture via an addition funnel over the period of 1 hour while the internal
temperature was maintained at 82°C (+/- 3°C). After water addition was complete,
heating was discontinued and the reaction mixture was allowed to cool over a period
of no less than 4 hours to an internal temperature of 20-25°C. The reaction mixture
was then stirred for an additional hour at an internal temperature of 20-30°C. The
resulting mixture was then filtered, and the flask and filter cake were washed with
water (1 x™1 L), 50% ethanol (1 x 1L}, and 95% ethanol (1 x 1L). The golden yellow'
solid product was placed in a drying pan and dried to a constant weight of 546 ¢
(99% vield) under vacuum at about 50°C in a vacuum oven.
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Example 2

Synthesis of [6-(4-Methyl-piperazin-1-yl)~1H-benzimidazol-2-yl]-acetic acid ethyl
ester
Procedure A

OZN HzN
D\ Hz, PAIC, EOH j@\
HoN N/ﬁ H,N N/ﬁ
k/N . k/N ~

o] NH-HCI

Eto)j\)j\oee

O

:O\N/ﬁ )
k/m\
[0129] A 5000 mL, 4-neck flask was fitted with a stirrer, thermometer,
condenser, and gas inlet/outlet. The equipped flask was charged with 265.7 g {(1.12

EO

2z Ny

mol. 1.0 eq) of 5«(4-methyl-piperazin-1-yI)-?-‘nitroaniline and 2125 mL. of 200 proof
EtOH. The resulting solution was purged with Nz for 15 minutes. Next, 20.0 g of 5%
Pd/C (50% Ho0 w/w) was added. The reaction was vigorously stirred at 40-50°C
(internal temperature) while Hz was bubbled through the mixture. The reaction was
monitored hourly for the disappearance of 5-(4-methyl-piperazin-1-yl)}-2-nitroaniline
by HPLC. The typical reaction time was 6 hours.

[0130] After all the 5-(4-methyl-piperazin-1-yl)-2-nitroaniline had disappeared
from the reaction, the solution was purged with N2 for 15 minutes. Next, 440.0 g
(2.25 mol) of ethyl 3-ethoxy-3-iminopropanoate hydrochloride was added as a solid.
‘The reaction was stirred at 40-50°C (internal temperature) until the reaction was
complete. The reaction was monitored by following the disappearance of the
diamino compound by HPLC. The typical reaction time was 1-2 hours. After the
reaction was complete, it was cooled to room temperature and filtered through a pad
of Celite filtering material. The Celite filtering material was washed with absolute
EtOH (2 x 250 mL.), and the filtrate was concentrated under reduced pressure
providing a thick brown/orange oil. The resulting oil was taken up in 850 mL of a
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0.37% HCl solution. Solid NaOH (25 g) was then added in one portion, and a
precipitate formed. The resulting mixture was stirred for 1 hour and then filtered.
The solid was washed with HzO (2 x 400 mL) and dried at 50°C in a vacuum oven
providing 261.7 g (74.1%) of [6-(4-methyl-piperazin-1-yl)-1H-benzoimidazol-2-yl]-
acetic acid ethyl ester as a pale yellow powder.

Procedure B
[0131] A 5000 mL, 4-neck jacketed flask was fitied with a mechanical stirrer,
condenser, temperature probe, gas inlet, and oil bubbler. The equipped flask was
charged with 300 g (1.27 mol) of 5-(4-methyl-piperazin-1-yl}-2-nitroaniline and 2400
mL. of 200 proof EtOH (the reaction may be and has been conducted with 95%
ethanol and it is not necessary to use 200 proof ethanol for this reaction). The
resulting solution was stirred and purged with N for 15 minutes. Next, 22.7 g of 5%
- Pd/C (50% H20 wiw) was added fo the reaction flask. The reaction vessel was
purged with N, for 15 minutes. After purging with Na, the reaction vessel was purged
with Hz by maintaining a slow, but constant flow of Hy through the flask. The
reaction was stirred at 45-55°C (internal temperature) while Hz was bubbled through
the mixture until the 5-(4-methyl-piperazin-1-yl}-2-nitroaniline was completely
consumed as determined by HPLC. The typical reaction -time was 6 hours.

[0132] After all the 5-(4-methyl-piperazin-1-yl)-2-nitroaniline had disappeared
from the reaction, the solution was purged with N, for 15 minutes. The diamine
intermediate is air sensitive so care was taken to avoid exposure to air. 500 g (2.56
mol) of ethyl 3-ethoxy—3-iminopropanoate hydrochloride was added to the reaction
mixture over a period of about 30 minutes. The reaction was stirred at 45-55°C
(internal temperature) under Ny until the diamine was completely consumed as
determined by HPL.C. The typical reaction time was about 2 hours. After the
reaction was complete, the reaction was filtered while warm through a pad of Celite.
The reaction flask and Celite were then washed with 200 proof EtOH (3 x 285 mL).
The filtrates were combined in a 5000 mL flask, and about 3300 mL of ethanol was
removed under vacuum producing an orange oil. Water (530 mL}) and then 1M HCL
(350 mL) were added to the resulting oil, and the resulting mixture was stirred. The
resulting solution was vigorously stirred while 30% NaOH (200 mL) was added over

a period of about 20 minutes maintaining the internal temperature at about 25-30°C
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The resulting mixture was filtered, and the filter cake was washed with HoO (3 x 300
mb.}. The collected solid was dried to a constant weight at 50°C under vacuum in a
vacuum oven providing 345.9 g (90.1%) of [6-(4-methyl-piperazin-1-y!)-1H-
benzoimidazol-2-yi]-acetic acid ethyl ester as a pale yellow powder. In an alternative
work up procedure, the filtrates were combined and the ethanol was removed under
vacuum until at least about 90% had been removed. Water at a neutral pH was then
added to the resulting oil, and the solution was cooled to about 0°C. An aqueous
20% NaOH solution was then added slowly with rapid stirring to bring the pH up to
9.2 (read with pH meter). The resulting mixture was then filtered and dried as
described above. The alternative work up procedure provided the light tan to light
yellow product in yields as high as 97%.
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Example 3
Method for Reducing Water Content of [6-(4-Methyl-piperazin-1-yl)-1H-
benzoimidazol-2-yl]-acetic acid ethyl ester
[0133} [6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yi]-acetic acid ethyl
ester (120.7 grams) that had been previously worked up and dried to a water content
of about 8-9% H.0 was placed in a 2000 mL round bottom flask and dissolved in
absolute ethanol (500 mL). The amber solution was concentrated to a thick oil using
a rotary evaporator with heating until all solvent was removed. The procedure was
repeated two more times. The thick-oil thus obtained was left in the flask and placed
in a vacuum oven heated at 50°C overnighf. Karl Fisher analysis results indicated a
water content of 5.25%. The lowered water content obtained by this method
provided increased yields in the procedure of Example 4. Other solvents such as
toluene and THF may be used in place of the ethanol for this drying process.

Example 4
Synthesis of 4-Amino-5-fi uoro-3-[6-(4-methy]-piperalzin-'ﬁ -yl}-tH-benzimidazol-
2-yl]-1H-quinolin-2-one
Procedure A

[0134] [6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-acetic acid ethyi
ester {250 g, 820 mmol) (dried with ethanol as described above) was dissolved in
THF (3800 mL) in a 5000 mL flask fitted with a condenser, mechanical stirrer,
temperature probe, and purged with argon. 2-Amino-6-fluoro-benzonitrile (95.3 g,
700 mmol) was added to the solution, and the internal temperature was raised fo
40°C. When all the solids had dissolved and the solution temperature had reached
40°C, solid KHMDS (376.2 g, 1890 mmol) was added over a period of 5 minutes.
When addition of the potassium base was complete, a heterogeneous yellow
solution was obtained, and the internal temperature had risen to 62°C. After a period

of 60 minutes, the internal temperature decreased back to 40°C, and the reaction
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a vacuum oven at 50°C overnight providing 155.3 g (47.9%) of the desired 4-amino-
5-fluoro-3-[6-{4-methyl-piperazin-1-yl)-1H-benzimidazoi-2-yl]-1H-quinolin-2-one.

Procedure B
[0135] A 5000 mL 4-neck jacketed flask was equipped with a distillation
apparatus, a temperature probe, a Nz gas inlet, an addition funnel, and a mechanical
" stirrer. [6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-acetic acid ethy ester
(173.0 g, 570 mmol) was charged into the reactor, and the reactor was purged with
N, for 15 minutes. Dry THF (2600 mL) was then charged into the flask with stirring.
After all the solid had dissolved, soiven"t was removed by distillation (vacuum or
atmospheric (the higher temperature helps to remove the water) using heat as
necessary. After 1000 mL of solvent had been removed, distillation was stopped
and the reaction was purged with N2. 1000 mL of dry THF was then added to the
reaction vessel, and when all solid was dissolved, distillation (vacuum or
atmospheric) was again conducted until another 1000 mi. of solvent had been
removed. This process of adding dry THF and sol\}ent removal was repeated at
least 4 times (on the 4" distillation, 60% of the solvent is removed instead of just
40% as in the first 3 distillations) after which a 1 mL sample.was removed for Karl
Fischer analysis to determine water content. If the analysis showed that the sample
contained less than 0.20% water, then reaction was coniinued as described in the
next paragraph. However, if the analysis showed more than 0.20% water, then the
drying process described above was continued until a water content of less than

0.20% was achieved.

[0136] After a water content of less than or about 0.20% was achieved using
the procedure described in the previous paragraph, the distillation apparatus was
replaced with a reflux condenser, and the reaction was charged with 2-amino-6-
fluoro-benzonitrile (66.2 g, 470 mmol)({ in some procedures 0.95 equivalents is

used). The reaction was then heated to an internal temperature of 38-42°C. When
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the infernal temperature had reached 38-42°C, KHMDS solution (1313 g, 1.32 mo),
20% KHMDS in THF) was added to the reaction via the addition funne! over a period
of & minutes maintaining the internal temperature at about 38-50°C during the
addition. When addition of the potassium base was complete, the reaction was
stirred for 3.5 to 4.5 hours (in some examples it was stirred for 30 to 60 minutes and
the reaction may be complete within that time) while mainta.ining the internal
temperature at from 38-42°C. A sample of the reaction was then removed and
analyzed by HPLC. If the reaction was not complete, additional KHMDS solution
was added to the flask over a period of 5 minutes and the reaction was stirred at 38-
42°C for 45-680 minutes (the amount of KHMDS solution added was determined by
the following: If the IPC ratio is < 3,50, then 125 mL was added; if 10.0 2 IPC ratio =
3.50, then 56 mL was added; if 20.0 2 IPC ratio = 10, then 30 mL was added. The
{PC ratio is equal to the area corresponding to 4-amino-5-fluoro-3-[6-(4-methyl-
piperazin-1-yl)-1H-benzimidazol-2-yi}-1H-quinolin-2-one) divided by the area
)correspondfng to the uncyclized intermediate). Once the reaction was complete (IPC
'ratio > 20), the reactor was cooled to an internal temperature of 25-30°C, a;ld water
(350 ml.) was charged into the reactor aver a period of 15 minutes while maintaining
the internal temperature at 25-35°C (in one alternative, the reaction is conducted at
40°C and water is added within 5 minutes. The quicker quench reduces the amount
of impurity that forms over time). The reflux condenser was then replaced with a
distillation épparatus and solvent was removed by distillation (vacuum or
atmospheric) using heat as required. After 1500 mL of solvent had been removed,
distillation was discontinued and the reaction was purged with No. Water (1660 mL)
was then added to the reaction flask while maintaining the internal temperature at
20-30°C. The reaction mixture was then stirred at 20-30°C for 30 minuies before
cooling it fo an internal temperature of 5-10°C and then stirring for 1 hour. The
resulting suspension was filtered, and the flask and filter cake were washed with
water (3 x 650 mL). The solid thus obtained was dried to a constant weight under
vacuum at 50°C in a vacuum oven to provide 103.9 g (42.6% yield) of 4-amino-5-
fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one as a
yellow powder.
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[0137] [6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yl}-acetic acid ethyl
ester (608 g, 2.01 mol) (dried) and 2-amino-6-fluoro-benzonitrile (274 g, 2.01 mol)
were charged into a 4-neck 12 L flask seated on a heating mantle and fitted with 2
condenser, mechanical stirrer, gas inlet, and temperature probe. The reaction
vessel was purged with N, and toluene (7.7 L) was charged into the reaction mixture
while it was stirred. The reaction vessel was again purged with Nz and maintained
under Na. The internal temperature of the mixture was raised until a temperature of
. 63°C (+/- 3°C) was achieved. The internal temperature of the mixture was
maintained at 63°C (+/- 3°C) while approximately 2.6 L of toluene was distilled from
the flask under reduced pressure (380 +/- 10 forr, distilling head t = 40°C (+/- 10°C) |
(Karl Fischer analysis was used to check the water conient in the mixture. [f the
water content was greater than 0.03%, then another 2.6 L of foluene was added and
distillation was repeated. This process was repeated until a water content of less
. than 0.08% was achieved). After a water content of less than 0.03% was reached,
heating was discontinued, and the reaction was cooled under Nz fo an internai
temperature of 17-19°C. Potassium f-butoxide in THF (20% in THF; 3.39 kg, 6.04
moles potassium t-butoxide) was then added to the reaction under N at a rate such
that the internal temperature of the reaction was kept below 20°C. After addition of
the potassium t-butoxide was complete, the reaction was stirred at an internal
temperature of less than 20°C for 30 minutes. The temperature was-then raised to
25°C, and the reaction was stirred for at least 1 hour. The temperature was then
raised to 30°C, and the reaction was stirred for at least 30 minutes. The reaction
was then monitored for completion using HPLC to check for consumption of the
starting materials (typically in 2-3 hours, both starting materials were consumed (less
than 0.5% by area % HPLC)). If the reaction was not complete after 2 hours,
another 0.05 equivalents of potassium t-butoxide was added at a time, and the
process was completed until HPL.C showed that the reaction was complete. After
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the reaction was complete, 650 mL of water was added to the stirred reaction
mixture. The reaction was then warmed to an internal temperature of 50°C and the
THF was distliled away (about 3 L by volume) under reduced pressure from the
reaction mixture. Water (2.6 L) was then added dropwise to the reaction mixture
using an addition funnel. The mixture was then cooled to room temperature and
stirred for at least 1 hour. The mixture was then filtered, and the filter cake was
washed with water (1.2 L), with 70% ethanol (1.2 L), and with 95% ethanol (1.2 L).
The bright yellow solid was placed in a drying tray and dried in a vacuum oven at
50°C until a constant weight was obtained providing 674 g (85.4%) of the desired 4-
amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl}-1H-quinolin-2-

one.

Purification of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-
2-yi]-1H-quinolin-2-one

[0138] A 3060 mL 4-neck flask equipped with a condenser, temperature
probe, N2 gas inlet, and mechanical stirrer was placed in a heating mantle. The flask
was then charged with 4-amino-5-flucro-3-[6-(4-methyl-piperazin-1-yl}-1H-
benzimidazol-2-yl]-1H-quinolin-2-one (101.0 g, 0.26 moi), and the yellow solid was
suspended in 95% ethanol (1000 mL) and stirred. In some cases an 8:1 solvent
ratio is used. The suspension was then heated to a gentle reflux (temperature of
about 76°C) with stirring over a period of about 1 hour. The reaction was then stirred
for 45-75 minutes while refluxed. At this point, the heat was removed from the flask
and the suspension was allowed to cool to a temperature of 25-30°C. The
suspension was then filiered, and the filter pad was washed with water (2 x 500 mL).
The yellow solid was then placed in a drying tray and dried in a vacuum oven at
50°C until a constant weight was obtained (typically 16 hours) to obtain 97.2 g
(96.2%) of the purified product as a yellow powder.
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Preparation of Lactic Acid salt of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-

yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one

F NH N N N
Cf\ﬁ
e

D,L-Laclic Acld
EtOH, H;0

F NH. N N N 0
@:% e
N N I vy

OH

[0139] A 3000 mL 4-necked jacketed flask was fitted with a condenser, a
temperature probe, a Nz gas inlet, and a mechanical stirrer. The reaction vessel was
purged with N, for at least 15 minutes and then charged with 4-amino-5-fluoro-3-[6-
(4-methy]—pipelrazin-1 -yl)-1H-benzimidazol-2-yi]-1H-quinolin-2-one (484 g, 1.23 mol).
A solution of D,L-Lactic acid (243.3 g, 1.72 mol of monomer-see the following
paragraph), water (339 mL), and ethanol (1211 mL) was prepared and then charged
to the reaction flask. Stirring was initiated at a medium rate, and the reaction 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 a 10-20 micron frit collecting
the filtrate in a 12 L flask. The 12 L flask was equipped with an internal temperature
probe, a reflux condenser, an addition funnel, a gas inlet an outlet, and an overhead
stirrer. The filtrate was then stirred at a medium rate and heated to reflux (internal
temperature of about 78°C). While maintaining a gentle reflux, ethanol (3,596 mL)
was charged to the flask over a period of about 20 minutes. The reaction flask was
then cooled to an internal temperature ranging from about 64~70°C within 15-25
minutes and this temperature was maintained for a period of about 30 minutes. The
reactor was inspected for crystals. If no crystals were present, then crystals of the
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lactic acid salt of 4-amino-5-flucro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-
yll-1H-quinolin-2-one (484 mg, 0.1 mole %) were added to the flask, and the reaction
was stirred at 64-70°C for 30 minutes before again inspecting the flask for crystals.
Once crystals were present, stirring was reduced to a low rate and the reaction was
stirred at 64-70°C for an additional 80 minutes. The reaction was then cooled to
about 0°C over a per}od of about 2 hours, and the resulting mixture was filtered
through a 25-50 micron fritted filter. The reactor was washed with ethanol (484 mi)
and stirred until the internal temperature was about 0°C. The cold ethano! was used
to wash the filter cake, and this procedure was repeated 2 more 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-piperazin-1-yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one. This
procedure provided Form A of the lactic acid salt of the compound. A rubber dam or
inert conditions were typically used during the filtration process. While the dry solid
did not appear to be very hygroscopic, the wet fitter cake tends to pick up water and
become sticky. Precautions were taken to avoid prolonged exposure of the wet filter
cake to the atmosphere.,

[0140] Commercial lactic acid generally contains abqut 8-12% w/w water, and
contains dimers and trimers in addition to the monomeric 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 in the preceding paragraph as the
monolactate salt preferentially precipitates from the reaction mixture.

Example 7
X-Ray Analysis of Lactic Acid Salt, Form A

Preliminary Crystallinity Studies

[0141] Preliminary XRPD (X-ray powder diffraction) analyses were carried out
on a Shimadzu XRD-6000 X-ray powder diffractometer using Cu Ka radiation. The
instrument is equipped with a fine focus X-ray tube. The tube voltage and amperage
were set to 40 kV and 40 mA, respectively. The divergence and scattering slits were
set at 1° and the receiving slit was set at 0.15 mm. Diffracted radiation was detected
by a Nal scintillation detector. A theta-two theta continuous scan at 3°/minute (0.4
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seconds/0.02° step) from 2.5 to 40°C was used. 4-Aminoc-5-fluoro-3-[6-(4-
methylpiperazin-1-yl)-1 H-benzimidazol-2-yl]-1H-quinolin-2-one lactic acid salt was
found to exhibit a high degree of crystallinity and have a distinct powder X-ray
diffraction.

Further XRPD Characterization of 4-Amino-b-fluoro-3-[6-(4-methylpiperazin-i-yl)-
1H-benzimidazol-2-yl}l-1H-quinolin-2-one Lactic Acid, Form A

[0142] XRPD was carried out with a Philips X'Pert powder diffractometer
(Copper Ka radiation). Metallic sample holders of 0.4 or 0.8 mm depth were used

(TTK type). Due to the high potency of the investigated drug substance, the sample
holders were covered with a thin Kapton foil after preparation in a laminar flow
bench, The wavelength of the CuKa1 radiation is 1.54060 A. The X-ray tube was
operated at a voltage of 40 kV, and a current of 40 mA. A step size of 0.02°, and a
counting time of 2.0 to 2.4 s per step were applied. Due to packing density of the
powder in the sample holder, the recorded intensity may be variable, and a small
amorphous background resulting from the Kapton foil is difficult to distinguish from
any amorphous drug substance that might be present in a sample obtained from a
crystallization experiment.

b [0143] The XRPD pattern of Form A is provided in FIG. 1. Relatively
' prominent two-theta peaks were observed at about 5.7, about 11.3, about 12.4,
about 15.3, about 15.9, about 17.0, about 19.1, about 19.7, about 20.5, about 20.9,
about 22.8, about 23.4, about 23.7, about 24.7, about 25.0, about 25,9, about 26.9,
and about 31.2 degrees.

Example 8
Hygroscopicity of Form A
[0144] Investigation of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-

benzimidazol-2-yl]-1H-quinclin-2-one lactic acid, Form A, in a DVS experiment
shows that below about 80% RH the investigated Form A is not hygroscopic (see
Table 1). All DVS measurements were carried out at 2.5% relative humidity change
per hour. However, exposure to RH conditions above 90% led to a significant water
uptake, which was not completely reversible during the applied measurement time.
Furthermore, the water uptake was not complete when at 4500 minutes the relative
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are shown in FIGS. 2 and 3.

[0145] Table 1. Moisture Induced Weight Change in Salts of 4-Amino-5-
fluoro-3-[6-(4-methylpiperazin-1-yl}-1H-benzimidazol-2-yl]-1H-quinolin-2-one,
Salt Form Moisture induced % weight change

55% RH 85% RH 95% RH
Lactate trial 1 0,61 1.39 12.84
l.actate trial 2 0.13 0.42 2.76
|actate trial 3 0.08 0.16 0.24
Mesylate frial 1 1.88 2.38 4,12
Mesylate trial 2 6.32 7.65 22.63
Malate trial 1 0.64 1.49 2.71
Malate trial 2 0.16 0.34 0.56
Malate trial 3 0.08 0.18 0.30

Example 9

Formulations of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin~1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one

[0146] Capsule formuiations were prepared usingi the general method shown
in FIG. 2. The lactic acid salt of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yi]-1H-quinolin-2-one was prepared as described above and the
anhydrous crystalline form was preferably used to prepare the formulations
described herein (Form A). Excipients used in the formulations include lactose
monohydrate (e.g., FAST FLO #316, from Foremost Whey Products and DMV
Corp.), microcrystalline cellulose (e.g., AVICEL 101, from FMC Corp.), Partially
pregelatinized starch (e.g., STARCH 1500, from Colorcon, Inc.), povidone (from ISP
or Base), crospovidone (e.g., POLYPLASDONE XL, from 1SP), silicon dioxide (e.g,,
SYLOID 244FP, from Grace Davison, or Cabot), and magnesium stearate (e.g., from
Mallinckrodt).

[0147] Twelve capsule formulations (Compositions 1-12) were prepared
having the weight percent amounts of ingredients shown in Table 2. The capsules
were adjusted to have 15 mg of AP! (compound of formula 1) each. Three additional
formulations were prepared on a scale of about 1.5 kg at two different sirengths (25
mg and 100 mg (Composition 13), and 30 mg and 100 mg (Compositions 14 and
15)). The ingredients and quantities used to prepare the compositions are shown in
Tables 3-5.

-48-



w o rayon 94.0 3 nonths w o rayon 100.7 10 94.0 94.8 99.5 95.7 PATROr
100.7 100.1 104.0 100.8 100.1 99.9 104.4 30 102.4 102.0 104. 5P02gpz0.0p03
101. it O <~V Ol067/64AS Tl 541, 3, PCT/US2006/045711

[0148] Briefly, each of the ingredients except the magnesium stearate were
combined and premixed prior to milling: After milling and blending, magnesium
stearate was added and the mixiure was blended a second time. After blending with
the added magnesium sfearate, the compositions were encapsulated to provide the
25 mg, 30 mg, and 100 mg compositions. For the 25 and 30 mg composition levels,
size 2 Swedish orange opaque capsules were used, and for the 100 mg
compositions size 0 grey opaque gelatin (CS, Capsugel) or HPMC (QUALI-V,
Shanogi} capsules were used. The same or a similar procedure may be used to
prepare capsules other than the sizes shown in Tables 2-5. For example, the same
procedure may be used to prepare capsules of 25 mg, 30 mg, 50 mg, 100 mg, 150
mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, and 500 mg by simply
adjusting the appropriate capsule size and the amount of the ingredients in the
com‘position as will be apparent to those of skill in the art.

[0149] The stability of each formulation shown In Table 2 was evaluated over
3 months while storing the formulations at 40°C/75% room humidity. Impurities and
degradants were found to be less than 0.6% for all formulations over this time and
were less than 0.4% for most formulations.

Table 2. Dry Blend Formulations

{%e wiw)
Comp. )
ID No. | Capsule | Lactose cpP SLS PS Si0, MGG API
Type

1 G 0 4 1 30 0 30 35
2 G 0 0 1 30 1 0 68
3 H 30 0 1 30 0 30 g
4 G 30 0 1 0 0 0 69
5 G 0 4 0 0 0 30 66
5] G 30 4 0 30 1 0 35
7 H 30 4 1 0 1 30 34
8 H 0 4 1 0 1 4] 94
] H 0 0 0 0 D 0 100
10 H 0 0 g 30 1 30 39
11 G 30 0 0 i} 1 30 39
12 H 30 4 0 30 0 0 36

G = Hard Gelatin capsule; H = Hydroxymethylpropyl cellulose capsule
PS8 = Parfially Pregelatinized Starch

CP = Crospovidone

SLS = Sodium lauryl sulfate

MCC = Microcrystalline cellulose

APl = Compound of formula |
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16) were prepared as described above. Each composition was found to have
desirable stability and dissolution properties as shown in Tables 6-15. Therefore,
various embodiments include any of the compositions described herein. No
degradation products were detected in any of the formulations. Each of
compositions 13-15 had excellent dissolution characteristics. For example, 80 % of
composition 1 was dissolved in 10 minutes, 85% of composition 2 was dissolved in
10 minutes, and 85% of composition 3 was dissolved in 20 minutes. These are all
well within standards imposed by the Food and Drug Administration in which 85%
must be dissolved within 45 minutes. in some embodiments, composition 14 is the
formulation of choice. In other embodiments, composition 13 or composition 15 is

the formulation of choice.

[0151] In-process testing was conducted to determine the uniformity of the
blends, the particle size distribution (PSD) of the blend, and the bulk/tap density for

. all compositions. Three packaging configurations were used to store the capsules
after preparation. In one configuration, capsules were stored in a high density
polyethylene (HDPE) bottle with a rayon coil and a heat-induction seal. In a second
configuration, capsules were stored in a HDPE bottle without a rayon colil, but with a
heat-induction seal. 'ln a third configuration, the capsules were stored in an Al-Al
blister package. Stability testing was performed with reépecf to uniformity of the
contents, the appearance, and dissolution properties. HPLC assays were also used
to study stability of the capsule formulations.

[0152] Table 3. Capsule Composition 13.

Ingredient 25 mg 100 mg
% (wiw) | mg/capsule | mg/capsule
Lactic acid salt of 4-amino-5-fluoro- | 34.0 30.8 123.0

3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-y{]-1H-quinolin-2-one

Crospovidone 4.0 3.6 14.5
Silicon dioxide 1.0 0.9 3.6
Microcrystalline cellulose 60.0 54.3 217.1
Magnesium stearate 1.0 0.9 3.6
Total 100.0 90.4 361.8
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[0153] Table 4. Capsule Composition 14.
Ingredient % (wiw)
Lactic acid salt of 4-amino-5-fluoro-3-[6-(4- 38.0

methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-
1H-quinolin-2-one
Partially Pregelatinized starch (Starch 1500) 30.0

Silicon dioxide 1.0
Microcrystalline cellulose 30.0
Magnesium stearate 1.0
Total 100.0
[0154] Table 5. Capsule Composition 15,
Ingredient % (wiw)
Lactic acid salt of 4-amino-5-fluoro-3-[6-(4- 34.0

methyl-piperazin-1-yl)-1H-benzimidazol-2-yl}-
TH-quinolin-2-one

Lactose 30.0

Silicon dioxide ' 1.0

Microcrystalline cellulose 30.0

Magnesium stearate 1.0

Total 100.0

[0155] Table 6. Stability Data for Capsule Compositions Stored for Three

Months at 40°C (75% RH).”

Formulation | Weeks | Water By KF % assay % Area

(%0) Cmpd 1 RRT 0.56 RRT 1.27

Composition Initial 4.3 98.8 - 0.16

13 (25 mg) 4 48 99.2 - 0.16

8 4.0 103.5 - 0.186

12 4.5 100.3 - 0.16

Composition Initial 4.2 88.1 0.05 0.16

13 {100 mg) 4 4.1 99.3 - 0.16

8 3.6 96.4 - 0.17

' 12 3.9 99.0 - 0.16

Composition hnitial 4.4 99.2 - 0.14

14 (30 mg) 4 4.5 102.9 - 0.14

8 3.8 100.4 - 0.14

12 4.1 99.9 - 0.14

Composition Initial 4.2 104.6 - 0.14

14 (100 mg) 4 4.2 103.1 - 0.14

8 3.9 102.2 - 0.14

12 4.9 102.8 - 0.14

Composition Initial 3.6 100.7 - 0.15

15 (30 mg) 4 3.4 102.1 - 0.14
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15 {100 mg) 4 3.4 100.5 - 0.15
8 3.3 99.6 - 0.15
12 3.3 99.3 - 0.15

The packaging configuration was a HDPE botile without rayon coil and heat-
induction seal.

[0156] Table 7. Stability Data for Capsule Compositions Stored for Three
Months at 40°C (75% RH).”

Formulation | Weeks | Water By KF % assay % Area
{%) Cmpd 1 RRT 0.56 RRT 1.27

Composition Initial 4.3 98.9 - 0.16
13 (25 mg) 4 5.3 - 100.2 - 0.16

8 4.1 100.6 - 0.16

12 4.4 99.2 - 0.16
Composition Initial 4.2 98.1 0.05 0.16
13 (100 mg) 4 438 99.7 - 0.16

8 3.7 97.7 - 0.16

12 . 3.5 97.8 - 0.16

Composition Initial 4.4 99.2 - 0.14
14 (30 mg) 4 43 102.7 - 0.14

8 3.8 99.3 - 0.14

12 3.8 99.4 - 0.14
Composition Initial 4.2 104.6 - 0.14
14 (100 mg) 4 4.3 102.5 - 0.14

8 4.2 *101.7 - 0.14

12 4.7 101.2 - 0.14
Composition Initial 3.6 100.7 - 0.15
15 (30 mg) 4 3.3 101.56 - 0.15

8 4.1 101.6 - 0.15

12 3.5 100.3 - 0.15
Composition Initial 3.6 99.8 0.05 0.14
15 (100 mg) 4 3.3 100.1 - 0.15

8 : 3.2 98.3 - 0.15

12 3.6 98.5 - 0.15
The packaging configuration was a HDPE bottle with rayon coil and heat-induction
seal
[0157] Table 8. Stability Data for Capsule Compositions Stored for Six

Months at 40°C (75% RH)."

Formulation | Weeks | Water By KF % assay % Area
(%) Cmpd 1 RRT 0.56 RRT 1.27
Composition Inittal 4.4 99,2 - 0.14
14 (30 mg) 4 4.5 102.9 - 0.14
8 3.8 100.4 - 0.14
12 4.1 99.9 - 0.14
24 4.5 98.1 - 0.15
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Composition initial 4.2 104.6 - 0.14
14 (100 mg) 4 4.2 103.1 - 0.14
8 . 39 102.2 - 0.14
12 4.9 102.6 . 0.14
24 4.3 102.3 - 0.15

"The packaging configuration was a HDPE bottle without rayon coil and heat-
induction seal.

[0158] Table 9. Stability Data for Capsule Compositions Stored for Three
Months at 40°C (75% RH)."

Formulation Weeks | Water By KF % assay % Area
(%) Cmpd 1 RRT 0.56 RRT 1.27
Composition [nitial 4.4 99.2 - 0.14
14 (30 mg) 4 4.3 102.7 - 0.14
8 3.8 99.3 - 0.14
12 3.8 99.4 - 0.14
24 5.3 99.2 - 0.15
Composition Initial 4.2 104.6 - 0.14
14 (100 mg) 4 4.3 102.5 - 0.14
8 4.2 101.7 - 0.14
12 4.7 101.2 - 0.14
24 - 5.0 101.4 - 0.156

The packaging conf:guratlon was a HDPE bottle with rayon coil and heat-induction
seal

Dissolution Stability

[0159]
was determined in simulated gastric fluid using a USP Apparatus || at 50 rpm. The

Dissolution stability of the pharmaceuﬁcal compaositions 13, 14, and 15

compositions were tested at 100 mg and 25 or 30 mg API dosages. Each
composition was found to be completely dissolved in the simulated gastric fluid after
80 minutes. The results of the stability studies are shown in Tables 10-15.

[0160] Table 10. Dissolution stability of Composition 13 (25 mg) Capsule
Composition Stored at 40°C (75% RH).

Time Initial | 1 month | 2months | 3 months | 1 month | 2 months | 3 months
(minutes) w/rayon | w/rayon | w/rayon wio w/o rayon | wfo rayon
rayon

10 80.9 89.7 81.0 859 81.3 78.9 69.6

20 88.1 99.9 94.1 92.0 92.0 80.9 85.8

30 84.1 105.5 87.6 85.3 98.3 95.1 92.2

45 96.5 108.6 99.7 97.9 102.5 98.9 g7.0

80 99.4 110.0 100.6 99.2 102.3 100.5 99.2

-53.




60 99.8 100.6 99.1 99.4 101 98.0 99.7 Exanple 10 Powder A PENT
60 998 10 U B4 So0s
ﬁgnmlﬂﬁjmm@ﬂm?m?ﬂ(?ﬂm&mt hyl - pi per azi n-1-y1) - 1Hoenzi nPORPEd0e20457H] - 1
qui nolin-2-one formul ations. [0166] A drug | oadi ng study of APl at
200 1 <ONERDL - wlgbiaibr Disasiutinn SANE RO REBIHRN EoMRtmd ons 16,
17, 18, @ntkid dolapbetioh®itidd abhiodopdiopaayol 70% 60% 50% and 60%
respectively, were' prepared using polyethyl'ene bag bl endi ng
techni ques. The APl and excipients, except for the nagnesium
st ear atle, Tieg e [oWliab| &mpsdh | # aonbes bé\ﬁ"%?s 31 Moftt ¢ 2 Mopils s mapths
then pas@®et®firlough aWATRMBR WOaYRN | é?\vd’"scrgggh ahdCREPY L8 AYD P
2 3 it PPN PN HIE S - | L, | H H "
bags fgn o7 AT s® ﬁuunﬁ.zuaﬂnu?g&rl I70.07C | OGRS YT P at e
was t hen P8ySe lgEHGUJgIBgL.]IIU MTUHYET—oU RES T Targd ST EEHF pduleUgd 1 1€
bl end, antzHagmgged s ot gy gtmeegETU eS0T UNtg§ gt e biEnd
appear ed—uggformgly Vi Sdgad (| NSPEGLT ON. o W16 Asld COMPOS.HT1 ONSoBMeET €
eval uatjgd af (NEcgbU{ Mp7H r engeh7T 0 agsept ables.of | ¢w pappenti esz Al |
flow testing was evaluated by Carr I ndex determ nation. The Carr

| ndex was cal cul ated according to the following forrmula: (tap density
bul k density)/(t ensi . Table 20.shows the resul f t

eval uat i Wﬁﬁﬁlvml udﬁpﬁ&?%aikbyd%@@'?? s[télf)lllﬁéﬂé\??mpoeéﬂl?n ﬂ?ﬁé@ "&gﬁg‘? %&I%
of reposgempRiiticn sthredemeesi(Y6%wRHphown in Tabl es 16-19 were found
to have acceptable flow properties. Therefore, various enbodinments

I ncl udeaaﬁg.ugi_ —Cconposiiions—deseri-bed-herein—10168] Tabl e 16.
b - [nit ‘month. | 2 months | 3 6.mouths 1-. 1 ¢
Conposi ttm:#ztig. | Egpgﬂg'og?‘l  ragon I‘dﬂi 2N, LAURPdsi tion 16 %
(W/V\/) egRsSth Cactt =S Ol =% = O-
o1 9207 a9y ] CYpb3 T _ _
31644- net NG PT B9z 457 .4 Y1) -QS%LVEI ZT @z ot 4B -|1H qui nol i n- 2-
one 70 pPA6390 Pargglgalt Yio&F egel @Blant edigezar ¢h 04.145.|69 Cab-o-sil 1
45 99.8 106.6 100.4 103.5 105.1
860 100.1 105.7 100.6 103.9 105.8
Time Initial | 1 month | 2 months | 3 months | 6 months
{minutes) wilo w/o rayon | w/o rayon | w/o rayon
rayon
10 92.0 09.6 88.9 894 . 974
20 97.4 103.8 974 974 101.7
30 98.6 104.2 204 89.9 103.4
45 99.6 105.7 101.1 101.5 104.4
G0 100.1 1051 101.7 102.1 104.8
[0163] Table 13. Dissolution stability of Composition 14 {100 mg)

Capsule Composition Stored at 40°C (75% RH).

Time Initial | 1 month | 2 months | 3 months | 1 month | 2 months | 3 months
(minutes) w/ rayon | w/rayon | w/rayon wio w/o rayon | wlo rayon
rayon

10 94,0 94.8 99.5 95.7 95.5 94.0 100.7

20 100.7 100.1 104.0 100.8 100.1 99.9 104.4

30 102.4 102.0 104.9 102.7 101.5 101.9 105.2

45 104.5 103.9 105.6 102.0 102.7 103.2 105.8

60 105.0 104.5 106.0 102.8 103.3 104.2 106.1
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Time initial | 1 month | 2 months | 3 months | 1 month | 2 months | 3 months
{minutes) w/rayon | w/rayon | wrayon wfo w/o rayon | wfo rayon
rayon
10 82.4 732 75.7 62.7 74.0 76.0 76.3
20 98.3 87.3 95.0 80.8 94.5 96.1 93.9
30 100.3 101.3 99.5 95.7 101.2 99.3 99.3
45 101.6 103.6 1014 98.7 104.4 101.3 101.8
60 101.4 107.2 102.2 100.4 106.7 102.2 102.8
[0165] Table 15, Dissolution stability of Composition 15 (100 mg)

Capsule Composition Stored at 40°C (75% RH).

Time Initial | 1 month [ 2months | 3 months | 1 month | 2 months | 3 months
{minutes) w/rayon | wfrayon | w/rayon wio w/o rayon | wfo rayon
rayon

10 74.1 68.2 66.4 59.9 62.4 61.4 52.0

20 96.9 92,9 90.7 90.1 80.9 87.4. 82.8

30 99.1 a9y7.7 95.8 9741 97.9 094.3 94.2

45 100.2 99.2 88.0 98,7 100 96.9 98.0

60 99.8 100.8 99.1 994 101 88.0 899.7

Exampie 10

' Powder Analysis studies on 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one formulations.
[0166]
Formulations labeled Compositions 16, 17, 18, and 19 (Tables 16-1 9), at loadings of

A drug loading study of APl at 200 mg strength was undertaken.

70%, 60%, 50%, and 60%, respectively, were prepared using polyethylene bag
blending techniques. The APl and excipients, except for the magnesium stearate,
were bag blended in a PE bag for 3 minutes. The mix was then passed through a
number 30 mesh hand screen and charged into PE bags for 3 minutes of additional
bag blending. The magnesium stearate was then passed through the number 30
mesh hand screen, added to the blend, and bag mixed for another three minutes or
until the bltend appeared uniform by visual inspection.

[0167]

flow properties. All flow festing was evaluated by Carr Index determination. The

All compositions were evaluated at the 200 mg strength for acceptable
Carr Index was calculated according to the following formula: (tap density — bulk
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74.70 Cab-o0-sil 1 4.15 Avicel PH 102 18 74.70 Crospovi done 2 8. BBTENT

Magnesi um stea rate 1 4.15 Total 100 415.00 [0170] Tabl e 18FPFP028020.0003

Coppesy (i BT es4apgsullie Size "CEL." I ngredi ent ConpOaxiT/Us2D06885711

0/tn/vlw 50 I(1/Sile 246.00 Lactic acid salt of 4-am no-5-fluoro-

346- (4I neiniety Y (b rpeersiiyh - Talle Pashonisithe seilts 21 jhidl evieuatioinriotilding -bubne

Part i

artia lalenggty? grg})%tensﬁy, Ptfiarrsiin%ereg gng ?éngie of repose. Each of the compositions
shown in Tables 16-19 were found fo have acceptable flow properties. Therefore,

various embodiments include any of the compositions described herein.

[0168] Table 16. Composition 16 in Capsule Size “0.”
Ingredient Composition 16

% {(wiw) | Mglcapsule
Lactic acid salt of 4-amino-5-fluoro- 70 246.00
3-[6-{4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yl}-1H-guinolin-2-
ohe
Partially Pregelatinized Starch 13 45.69
Cab-o-sil 1 3.51
Avicel PH 102 , 13 45.69
Crospovidone ' 2 7.03
Magnesium stearate 1 3.51
Total 100 351.43
[0169] Table 17. Composition 17 in Capsule Size “0EL.”
Ingredient Composition 17

% (wiw) | Mg/capsule
Lactic acid salt of 4-amino-5-fluorc- 60 249.00
3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-
one
Partially Pregelatinized Starch 18 74.70
Cab-o-sil 1 4.15
Avicel PH 102 18 74.70
Crospovidone 2 8.30
Magnesium stearate 1 4.15
Total : 100 415.00
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113. 16 Cab-o-sil 1 4.92 Avicel PH 102 23 113.16 Crospovi done_2 9/gANT
Magnesi um stearate 1 4.92 Total 100 492.00 [0171] Table 19. "r028020.0003
Corfpdsittd bWoL®O1 64 BapSeh & Size "GEL. | ngredi ent Conposkan/usrod@4s7dh
(ww) 60 M/ capsule 246.00 Lactic acid salt of 4-amino-5-fluoro-

3-[ 6- (4- IREAN - pi pErilei1$. 1Compositisnts i GapsyleSige 'OER"g u i nol i n- 2-

one Partially Pregelatinized Starch 30

Ingredient Composition 18

% (wiw) | Mgl/capsule
Lactic acid salt of 4-amino-5-fluoro- 50 246.00
3-[6-(4-methyl-piperazin-1-yi)-1H-
benzimidazol-2-yl}-1H-quinolin-2-
one
Partially Pregelatinized Starch 23 113.16
Cab-0-sil 1 4.92
Avicel PH 102 23 113.16
Crospovidone 2 0.84
Magnesium stearate 1 - 4.92
Total 100 492.00
[0171] Table 19. Composition 19 in Capsule Size “0EL.
Ingredient Composition 19

% {wiw) | Mg/capsule
Lactic acid salt of 4-amino-5-fluoro- 60 246.00
3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yi]-1H-quinolin-2-
one
Partially Pregelatinized Starch 30 123.00
Cab-o-sil - 1 410
Avicel PH 102 6 24.60
Crospovidone ' 2 8.20
Magnesium stearate 1 4.10
Total : 100 410.00
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123.00 Cab-o-sili 1 4.10 Avicel PH 102 6 24.60 Crospovi done 2 8. 20rent
Magnesi um stearate 1_4.10 Total 100 410.00 [0172] Table 20. &242p020.0003
| N> Viak e fooros@napdst fi ons 16, 17, 18, and 19. Size mrT/ES0mmus7y1
Conposition 16 Conposition 17 Conposition 18 Conposition 19 40 Mesh
5.9 4.4 [0172] able 20. Carr Index values for Compositions 16, 17, 18, and 19.

Size or Composition Composition Composition Composition
Property 16 17 18 19
40 Mesh 590 4.4 2.3 5.1
50 Mesh 21.8 18.3 11.4 18.3
80 Mesh 8.7 8.7 7.8 9.4
120 Mesh 12.9 13.9 13.7 12.8
200 Mesh 20.4 21.9 24,9 25.56
325 Mesh 18.0 19.4 21.8 16.5
Pan 12.3 13.5 18.0 12.5
Bulk Density 0.48 0.54 0.51 0.52
{(g/ml)
Tap Density 0.80 0.64 0.62 0.67
(g/ml) :
Carr's index 20.0 15.6 12.9 22.4
(8)
Angle of 28.4 25.1 N/A 29.2
Repose (°) ‘
Example 11

Wet Granulated Formulations of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-
yl)~1H-benzimidazol-2-yl]-1H-quinolin-2-one

[0173]
method of Example 10 with two additional steps: (1) The primary mixing is carried

Capsule formulations were prepared in a manner similar to the general

out in the presence of a granulating fluid such as aqueous, alcoholic, or hydro
alcoholic fluids, and (2), a drying step is utilized to remove the granulating fluid. The
lactic acid salt of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yi)-1H-benzimidazol-2-
yi]-1 H~quinélin-2~one was prepared as described above and the anhydrous
crystalline form was preferably used to prepare the formulations described herein
(Form A). The various formulations were prepared on a scale of about 15 g and '
each capsule was targeted to contain about 15 mg of API. In addition to the lactic
acid salt of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-1H-
quinolin-2-one, lactose monohydrate, microcrystalline cellulose, and partially
pregelatinized starch were added as diluents; povidone was added as a binder:
crospovidone was added as a disintegrant; silicon dioxide was added as a flow aid:
sodium lauryl sulphate was added as a wetting agent; and water or 0.5N HCl was
added as the solvent or granulating fluid.
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2.3 5.1 60 Mesh 21.8 18.3 11.4 18.3 80 Mesh 8.7 8.7 7,8 94 120 MestenT
12.9 13.9 13.7 12.6 200 Mesh 20.4 21.9 24.9 25.6 325 Mesh 18.FH02§er04003

21. B I60 5 IRa0200 20637108+ 5 8. 0 PCT/US2006/045711
j0174] - The procedure was as follows: all of the ingredients were combined

and premixed dry (2 minutes with impeller at 650 rpm and chopper at 2500 rpm)
except for the sodium lauryl sulfate and one half the crospovidone. The sodium
tauryl sulfate, where present, was dissolved in the granulating fluid. While mixing at
an impeller speed of 650 (chopper off), the granulating fluid was added by pipette to
the mixture. After granulation liquid addition was completed, the chopper was turned
on (2500 rpm) and the mixture was further mixed for 2 minutes. The wet granulation
mixture was passed through a 20 mesh screen and the mixture dried in an oven at
about 50°C until the loss on drying was less than 1%. The granulation was sized
again with a 20 mesh screen, and further blended with the remaining crospovidone

for 10 minutes.

[0175] The compositions were encapsulated fo provide the 15 mg AP in each
‘capsule. The capsules used were either white opaque size #0 gelatin capsules from
Capsugel or HPMC capsules from Shanogi. The same or a similar précedure may
be used to prepare capsules other than the sizes described. For example, the same.
procedure may be used to prepare capsules of 25 mg, 30 mg, 50 mg, 100 mg, 150
mg, 200 mg, 250 mg, 300 mg, 350 mg, 400 mg, 450 mg, and 500 mg by simply
adjusting the appropriate capsule size and the amount of the ingredients in the
composition as will be apparent to those of skill in the art.

[0176] Table 21 shows 12 compositions (20-31) of wet formulations produced
by the above-described methods. '
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12.5 Bul k Density (o/ml) 0.48 0.54 0.51 0.52 Tap Density (gkRriENT
0.60 0.64 0.62 0.67 Carr's Index (5) 20.0 15.6 12.9 22.4 AnglPB02§§20.0003

Repd3&: ).~ 88 2002864 1o KY-A RS, 2 PCT/US2006/045711
[0177] Table 21. Wet Granulated Compositions
{% wiw)

Comp. | HC | Capsule

ID No. type PS | CP | SLS PD Si0, | Lactose | MICC | API
20 1 G 0 5 0 0 0 35 0 60
21 -1 G 0 2 0 4 1 35 35 | 23
22 1 H 0] 5 0 4 1 0 0 80
23 -1 G 0 2 0 0 0 0 0 98
24 1 G 0 5 1 4 0 35 35 [ 20
25 1 G 10 | 2 0 0 1 35 35 [ 17
26 1 H 10 [ 2 1 0 0 0 35 | 82
27 -1 H 10| 5 0 4 0 0 35 | 46
28 1 H 0 2 1 4 i 0 0 92
29 -1 H 10 ] 5 1 0 1 35 0 48
30 -1 G 10 2 1 4 0 35 0 48
31 -1 G 0 5 1 0 1 0 35 | 58

HG = granulating liquid: 1 = water as granulating liquid; -1 = 0.5 N HCI as granulating liquid,

G = Hard Gelatin capsule; H = Hydroxymethylpropyl cellulose capsule

PS = Partially Pregelatinized Starch

CP = Crospovidone -
PD = Povidone :

SIS = Sodium lauryl.sulfate

MCC = Microcrystalline cellulose

APl = Compound of formula |

Example 12
Formulation Evaluation in Dogs

[0178] Four formulations were evaluated in dogs. The formulations included
Composition 13, Composition 14, Composition 15 and a powder-in-bottle (PIB)
formulation. The dosage administered to the dogs was 100 mg of the compound per
dog per period (100 mg/dog/period). The number of animals in the study was four
male dogs and four female dogs (N = 4/sex). A four-way randomized crossover
study design was used in the evaluation. A 1-week washout was used between
treatments. The lower limit of quantification (LLOQ) was about 1 ng/mL. AUC
{ng*hr/mL.) of each composition was evaluated and found to range from 100 to 350
ng*hr/mL, The PIB composition produced AUCs ranging from 150-450 ng*hr/mL.
No apparent gender effects were observed. No treatment or period effects were
observed. Similar observations were made with respect to Cmax. These studies
showed that each of the compositions, and particularly composition 14, has desirable
properties as a pharmaceutical formulation.

-60-



Exanple 11 Wt G anul ated Formul ati ons of
4- Am no- 5-fl uor o- 3-[ 6- (4- net hyl - pi perazi n-1-
y1l) - 1H benzi m dazol - 2-y1] - 1H qui nol i n- 2-one [0173] Capsul e
formul ati ons were prepared in a manner simlar to the general nethod
of Exanple 10 with two additional steps: (1) The primary mxing is
carried out in the presence of a grafillAIM$qg fluid such as aqueous,
al coholic, or hydro alcoholic fluids, and (2), a drying step is
utilized to ve, the, granulating fluid. The lactic acid salt of
4- ani no- 5-f n'glf‘ﬁla[“&?‘é %- met hyl - pi per azi n-1-y1) - 1H benzi ni dazol - 2-
y1] - 1H qui nol i n-2-one was prepared as descri bed above and the
anhydrous crystalline f.oarphaasaceiedafaRiulatiesSebniRisRipgepar e t he
formul ati ons descri bed herein (Form A). The various formul ati ons were
repared on a scale of about 15 and each capsule was targeted to
(F:)onltoai n about 15 ngy ofampiilqaqlﬁsaégeﬁ%?%&p%dpﬁg)w&ﬁ,c acid salt of
4- am no-5-f | uor o- 316- (4- net hyl - pi perazi n-1-yl)-1H benzi m dazol - 2-y1] -
1Hqui nol i n-2-one, |actose nonohydrate, pmicracrystalline cellul ose,
and partially pregel atinized steen werle addgd as diluents; povi done
was added as a binder; crospovydonepwassaddegd as a di sintegrant;
silicon dioxide was added as—a ai d; sodium | auryl sul phate was
added as a wetting age ater ~Nor 0.5N HCl was added as the
sol vent or dgranuati ng Ji-o—~N[ 0174]HThe procedure was as fol | ows:
all of the ing i gre coftbi ned and prenmixed dry (2 minutes with
opper at 2500 rpm) except for the sodium
| auryl sul fate ahgf onén ot he crospovi done. The sodi um | auryl
sul fate, where present’ was dissolved in the granulating fluid. Wile
m xing at an inpéefler speed of 650 (chopper off), the granul ating
fluid was added by pipettelto the mxture. After ;g5anubohiRAF ok gui d
addi ti on was conpl eted, the chopper was turned on (2500 rpm "and the
m xture was Hidyrh&rerenixiadgniagount rngingdtom TH% tae0%ghaweight based an greur e
was passed t : e and the mxture dried in an oven
at aBout 5od£%ﬁ§?ﬂmf%§%F§§§H%%ﬁ%¥§@%g was | ess than 1% The
granul ati on was sized again with a 20 nesh screen, and further
bl ended wi th the rengiaisgt @redspedietdosetsciedrirclh thd grotesons{sGag Ei‘trlfhe
conposi tions e encapsul ated to provide the 15 ng APl in eac
cag‘é ule. Theceﬁﬁ{fféw(&ﬁa@éﬁ S{aEthe OB p f1HEkr Fﬁeeﬁ&bﬁﬁe@dgmzéwﬁ@lﬁem atin
capsules fr : s\ nogi gl
i 1ar procedeeo e (O TE SRR RS, ERARRR qnd OB ST e dne
si zes descr idekedied From eroapplidgnet troscamel]ospsodieny pesatityn serabsgvicdlate.
prepare capsules of 25 ng, 30 ng, 50 ny, 100 ng, 150 ngy, 200 ngy, 250

ng, 300 nmg, 350 ng, 4 450 . d 500. .Si.mpl.y adj.usting
the appropriate capsuﬁg’E%?gmgﬁﬁggﬂgﬁgﬂ%ﬁﬁknéﬁﬁﬁaégmEggﬁéﬁ%% °s in the
conposi tion ;ﬂﬁnMdehti&@l%@a@@ﬂm Idbeich @s&]tedSitdh thd FrohPBordisting of a
[0176] Tabl e 21 shows 12 conpositions (20-31) of wet fornul ations

produced by %ie BBbeeiddesdt oirddisnpiafisid, 2 Coampatty DidesterHosdapfafl 6.
type (% w W)zz faﬁy%%i@te?!‘z?pﬁ?etﬁ&l%ﬁe E@'%Ic}ﬁl%m% af%gzl‘agg glolecular weight of

6,000 to 10,000.

3. The pharmaceutical formulation of claim 1, wherein the
formulation comprises:

(1) cellulose;

(ii)  silicon dioxide;

(iif)  stearic acid or a salt of stearic acid; and
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(iv)  atleast one ingredient selected from crospovidone, starch,

lactose, croscarmellose sodium, or sodium starch glycolate.

4. The pharmaceutical formulation of any one of claims 1-3,
wherein the lactic acid salt of the compound of formula I is anhydrous crystalline

form A.

5. The pharmaceutical formulation of claim 1, wherein the
formulation comprises:

(i) microcrystalline cellulose;

(ii) silicon dioxide;

(ili)  magnesium stearate;

(iv)  atleast one ingredient selected from crospovidone, partially

pregelatinized starch, and lactose.

6. The pharmaceutical formulation of claim 5, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging

from 20% to 45% by weight based on the total weight of the formulation.

7. The pharmaceutical formulation of claim 5, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging

from 30% to 40% by weight based on the total weight of the formulation.

8. The pharmaceutical formulation of any one of claims 1-7,

wherein the cellulose is microcrystalline cellulose.

9. The pharmaceutical formulation of any one of claims 1-8,
wherein the formulation comprises the cellulose in an amount ranging from 10%

to 70% by weight based on the total weight of the formulation.

10. The pharmaceutical formulation of claim 9, wherein the
formulation comprises the cellulose in an amount ranging from 20% to 50% by
weight based on the total weight of the formulation, and the formulation
comprises crospovidone in an amount ranging from 2% to 6% by weight based on

the total weight of the formulation.
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11. The pharmaceutical formulation of any one of claims 1-10,
wherein the formulation comprises the cellulose in an amount ranging from 20%
to 45% by weight based on the total weight of the formulation, and the
formulation comprises starch or lactose in an amount ranging from 10% to 40%

by weight based on the total weight of the formulation.

12. The pharmaceutical formulation of claim 11, wherein the
formulation comprises the starch in an amount ranging from 10% to 40% by
weight based on the total weight of the formulation, and the starch is partially

pregelatinized starch.

13. The pharmaceutical formulation of any one of claims 1-12,
wherein the formulation comprises the silicon dioxide in an amount ranging from

0.3% to 2% by weight based on the total weight of the formulation.

14. The pharmaceutical formulation of any one of claims 1-13,
wherein the formulation comprises magnesium stearate in an amount ranging from

0.1% to 2% by weight based on the total weight of the formulation,

15. The pharmaceutical formulation of any one of claims 1-5,
wherein the formulation comprises the lactic acid salt of the compound in an
amount ranging from 30% to 40% by weight based on the total weight of the
formulation; the silicon dioxide in an amount ranging from 0.3% to 2% by weight
based on the total weight of the formulation; the cellulose in an amount ranging
from 25% to 40% of the total weight of the formulation; magnesium stearate in an
amount ranging from 0.1% to 2% by weight based on the total weight of the
formulation, and the crospovidone in an amount ranging from 2% to 4% by

weight based on the total weight of the formulation,

16. A pharmaceutical formulation, comprising:

-63 -



353517261 H102 1000355227 -1H10504003546 28 1H
021

a lactic acid salt of a compound of formula I,

H
H

/

I , a tautomer thereof, or a
mixture thereof, in an amount ranging from 50% to 80% by weight based on the

weight of the formulation; and

at least one ingredient selected from the group consisting of (i)
cellulose; (ii) lactose, starch, or a mixture thereof; (iii) povidone; (iv) silicon
dioxide or tale; (v) a pharmaceutically acceptable lubricant; and (vi) an ingredient

selected from crospovidone, croscarmellose sodium, or sodium starch glycolate.

17. The pharmaceutical formulation of claim 16, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 50% to 80% by weight based on the total weight of the formulation, silicon
dioxide in an amount ranging from 0.3% to 2% by weight based on the total
weight of the formulation, cellulose in an amount ranging from 0% to 50% of the
total weight of the formulation, magnesium stearate in an amount ranging from
0.1% to 2% by weight based on the total weight of the formulation, and starch in
an amount ranging from 10% to 40% by weight based on the total weight of the

formulation.

18. The pharmaceutical formulation of claim 17, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 55% to 75% by weight based on the total weight of the formulation and the
cellulose in an amount ranging from 5% to 40% of the total weight of the
formulation, and starch in an amount ranging from 15% to 30% by weight based

on the total weight of the formulation.
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19. The pharmaceutical formulation of claim 17, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 60% to 70% by weight based on the total weight of the formulation and the
cellulose in an amount ranging from 5% to 25% of the total weight of the

formulation.

20. The pharmaceutical formulation of claim 16, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 50% to 80% by weight based on the total weight of the formulation, the
silicon dioxide in an amount ranging from 0.3% to 2% by weight based on the
total weight of the formulation, the cellulose in an amount ranging from 0% to
50% of the total weight of the formulation, magnesium stearate in an amount
ranging from 0.1% to 2% by weight based on the total weight of the formulation,
and the lactose in an amount ranging from 10% to 40% by weight based on the

total weight of the formulation.

21. The pharmaceutical formulation of claim 20, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 55% to 75% by weight based on the total weight of the formulation and the
cellulose in an amount ranging from 5% to 40% of the total weight of the

formulation.

22. The pharmaceutical formulation of claim 20, wherein the
formulation comprises the lactic acid salt of the compound in an amount ranging
from 60% to 70% by weight based on the total weight of the formulation and the
cellulose in an amount ranging from 5% to 25% of the total weight of the

formulation.

23. A pharmaceutical formulation, comprising:
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510103558 RC=granulating liquid: 1 = water as granul ating
liquid; -1 = 0.5 NHC as granulat ng liquid. G= Hard Gelatin

capsul e; H = Hydroxynet hyl propyl cellul ose capsule PS = Partially
Pregel atinized Starch CP = Crospovi done PD = Povi done SLS = Sodi um

| aurylisulfate MCC = M crocrystalline cellul ose API Compound of
fornul al Exanpl e 12 Fo# lgtiaa¢idnalEoka mpcmnduorﬁfcm:g@wlm] Four

formul ations were evaluated in dogss The forrrul ations included

nd a powder-in-bottle

(PIB) formul at| on. The dosage agh ed t the dogs was 100 ng of
the conpound per dog per periog 1TY dog/ period). The nunber of
animals in the stpdy was, foy 1ogs four femal e dogs (N =

4/ sex). A four-way random zédd crosSoyver study design was used in the
eval uation. H e : MYS usedi between treatnents. The | ower
LOQ) Hwas about 1 ng/nL. AUC (ng*hr/nL) of
ated and found to range from 100 to 350
ng*hr/m_ Thg B RS gh produced AUCs ranging from 150-450
ng*hr/ L. No appafrent !jender effects were observed. No treatnent or
period effects weie observed. Simlar observations were made with
respect to Cnax. These stufi es showed that each %ftaﬁtgx%.elc@l%Bf'&hons
and particularly conposition 14, has desirable properties as

phar maceut i calxtfirortmnta incam amdﬂnAteh@mgiaim 28%cth #5bretly vvs:ghflbaséd on the
phar maceuti cal, Lﬁ_ﬂfnﬁ fltl op conprising: a lactic acid salt of a
conpound of Yoehatdhg formulationy t oner thereof, or a mixture thereof,
in an anount ranging from 10%to 50% by wei ght based on the total

wei ght of the formul atitQst éffingredient selected Bdm HfASHUP BehsishgE 8di ent
sel ected fromthe group consisting of (i) cellulose; aﬁl i) lactose,
starch, or acoiilosemevideas.cdicondionige, taieiand adhamagputically aeceptibéxi de or
tal c; (v) a | Pﬁéﬂ{ﬁ?ﬁ?“ cally acceptable lubricant; and (vi) an

i ngr edi ent seree rom crospovi done, croscarnel | ose sodi um or

sodi um starch gl ycol at#t.least one ingredient sePectelNorh ey graae bdriststihg of
foululation of claim1, wherein the pharmaceuti cal I y acceptabl e

| ubri cant i slagiessesEd. FrtoéIPﬁ"thlféleg‘PTBEFﬁnE‘é}H&SP%‘?iH@ aid godpung starehy ot ¢y
acid, a salty 950% Cl6. 22 fatty acid, a Cl6.22 fatty acid ester, a
salt of a Cl% é fatty acid ester; a polyethylene glycol having an
aver age nol ecul ar wei ght of 6,000 to 10,000. 3. The pharnmaceuti cal
formul ati on of cl ai m 134. i giarmadestiad fondudaticornfaoppnte sbeaims 1-23

further comprising an antioxidant, a chelating agent, ascorbic acid, a reducing

sugar, or a mixture of any two or more thereof.

25. The pharmaceutical formulation of any one of claims 1-24,

wherein the formulation is contained within a capsule or a tablet.

26. The pharmaceutical formulation of claim 23 wherein the total
mass of the lactic acid salt of the compound of formula I, the tautomer thereof, or

the mixture thereof in the capsule or tablet ranges from 25 mg to 500 mg.

27. The pharmaceutical formulation of any one of claims 1-24,
wherein the amount of degradants of the compound of formula I is less than 10%
by weight based on the total weight of the formulation after storage of the

formulation for three months at 40°C and 75% room humidity.
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(i) cellulose; (ii) silicon dioxide; (iii) stearic acid or a salt of
stearic acid; and (iv)at |least one ingredient selected from
crospovi done, starch, | actose, croscarnellose sodium or sodium
starch gl ycol ate. 4. The pharmaceutical formul ation of
any one of clainms 1-3, wherein the lactic acid salt of the conpound
of formula | is anhydréusA srejkaddor predudiog mpharmaceutical formulagion,The
pharnpceu?iqﬁ%q£8ﬁgylatipn of claimlZ wherein the fornulation
conprises: mcrocrystalline cellul ose; (ii) silicon
di oxide; (iii) magnesi@@m stigaidhgs first mixture to provifié ¥ firdbldn@asiniRHR,
i ngredi ent selected fromcrospovidone, partially pregelatinized
starch, and thefFgguxture comprising: 6. The phar maceutical fornul ation of
claim5, wherein the formulatio I e ' i t of
t he conpound in an anount rangi %gﬁ%%@g@)(ﬁ%% o%@gﬁgﬁéﬁﬁu@ased on
the total weight of the formy|atioff. 7. The
phar maceuti cal fornulation of ' erepp-the fornul ation
conprises the lactic acid salt wmonpouhd in an anount rangi ng
from30%to 40@6Q¥ meight bas he t wei ght of the
formul ati on. Hz 8. NThe\phdr maceutical fornulation of any one
of clainms 1-7, wh is mcrocrystalline cellul ose.

S 3 Ul atfon of any one of clains 1-8, wherein
the formulatio pri sey the cellulose in an anobunt ranging from 10%
to 70% by wei gt _based oAx{he total weight of the fornul ation.
10. The phar'traceufi calNforn®il ation of claim9, wherein the
formul ati on conpry)ses the cellulose in an anount ranging from20%to
50% by wei ght based on the total weight of the formulation, and the
formul ati on conpri ses crogbovidone in an anount ,edwemer thersod, 296t 0 6%

by weight b . total weight of the fornul ation.
11. The pha%ﬁnlgiglergp}e%%%’ $%6r mul ati on of any one of clainms 1-10, wherein

the formul ati on conpri ses KE? celt dabiosiR ihfredidnByeiditt fFaan Gidoly om 20%
to 45% by wei ght based on the total weight of the formulation, and

t he for mul atSoBHstEERirGelBlose dagtess. Barchqugaixtyra thereodnpryidoneasifFory from
10% to 40% ' ightk  of. ~ t.|

12 he pharteil P bley 2pEHBRabiE) Blcbialfe oahl; bl LU FHER' bR

f or mul at i on foenpraspedddtee cobarnbllose sadivanou sddinangirdgelfcddae14ib t o 40%
by wei ght based on the total weight of the fornulation, and the

starch is partially pregel atinj.zed starch. ... 13. The
pharmaceut i cal for nul a{g on _‘?Ifdé‘?%ﬁt%’é? 3&4’]6!5% %Sti@r%mqﬂﬁéﬁé‘_?lﬁmf%e
formul ati on RQEPTISIE et ISt Hidded HxAOW H6vid ﬁ@&oﬁmwﬁhe& afguRg from

0.3%to 2% by wei ght based on the total weight of the fornulation.
14. The pharwhetainthesgcotdblmdedimiahire forapyisestlee lofticdcad sadt df-thg, wherein

the formul ation comrises nesi S rate.in an. unt. rangi
from 0. 19 § So3noig RLirgRtoBR e s R a6% BLadonly GRicAE AP oh ol
f or mul at i on.weight of the second Blendelihgixpfrar maceuti cal fornul ati on of any

one of clainms 1-5, wherein the fornulation conprises the lactic acid
salt of the compound in an amount ranging from 30%to 40% by wei ght

based on the total wei’ghtIhsmethed efoilan 28 i whereinfbe eompeusd adiferardel i n
an amount r i f Q. . - el b ‘s . i ght
of the for mif Sepdsd SITLY Aol 1) el bglact BREQHL i kEedi i S HBY

40% of t he tfotmakrospigidneoftatcheorflactozd. ati on; magnesi um stearate in an
anount ranging fromO0.1%to 2% by wei ght based on the total weight of

the formul ation, and the.crospovjdone i n.anmount . r angi from2%to
4% by wei ght based on :{b_r]é[ﬁ"ted?gﬁod/\%ﬁpg‘ﬂf’l&%r?cﬁ?ﬁﬁﬁl%&gﬁgrmﬁ@mA
phar maceut i qadst by Hpb@k 0P At 18R BRE tablel Brom Be k@&Ghl Glep@bdmialte. of a
conmpound of forrmula I, , a tautomer thereof, or a m xture thereof,

in an anount ranging from50%to 80% by wei ght based on the wei ght of
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17. The pharmaceutical fornulation of claim 16, wherein the

formul ati on conprises the lactic acid salt of the conpound in an
anount ranging from50%to 80% by wei ght based on the total weight of
the formulation, silicon dioxide in an anmount ranging fromO0.3%to 2%
by wei ght based on the total weight of the formulation, cellulose in
an anount ranging frondDy\etbodsaspradueinget iarmaesiegtical dornnikagion,

formul ati on, c is%,?i_um stearate in an anount ranging fromO0.1%to 2%
by wei ght based" on The total wei ght of the fornulation, and starch in
an anount ranging fronfa}0% blendidfhyixied ghinghdRat 0Hrévige 4 tableneéaht
of the formul ation. . 18. . The pharmaceutical formnulation
of clai m 17, MgHBieeths blanded BRHretomERisEhpri ses the lactic acid salt

of the compound in an anoung, rangi : 9 i based
on the total weight of the m)r ITUP;;{{aI gé&gﬁﬁg’?ﬂ%&%@ﬁﬁdﬁfﬁﬂ,ﬁg% anmount
rangi ng from5%to 40% of ththotaIHwei ght~of the formul ation, and
starch in an anount ranging fream 15%to/30%Yy—wei ght based on the

total weight of the fornulatio NW 19. The pharnaceuti cal
formul ation of claim 17, wherei ¥ for tion conprises the lactic
acid salt of the Eonpofifd it { rangi ng from60%to 70% by

wei ght based,on the tofjal weighy of the fornulation and the cellul ose
in an anount PepAgi NG oW 25%0'_7j the total weight of the

formul ati on. 0. The pharmaceutical formulation of claim
16, wherein t atieg conprises the lactic acid salt of the
conpound in &n a HangiRg from 50%to 80% by wei ght based on the
total weight of the formulation, the silicon dioxide in an amount
ranging fromO0.3%to 2% by wei ght based on the total weight of the
fornul ation, the cellulose'in an anmount rangi ng .fatewo0ss theredfideref t he
total weight mul ati on, magnesium stearate in an anpunt

rangi ng frommg’{tT%?A)Q?%%%A) by wei ght based on the total weight of the
formul ation, and the lactose in an amount ranging from 10%to 40% by
wei ght based on the total wgi)ghtatdéast bige ingfedienasdieied from the group  21.
The pharnaceuti cal ftor rmlfati on of claim 20, wherein the fornul ati on

conpri ses t heonpishng ef cpllulpsetarclylagtpse: aphpRyiddS n an anount rangi ng
from55%to 75% by wei ght based - Wel

formul ation and the cellulo e)ei n&g%&gﬁiﬁﬁbgﬁgﬁé&?%&&g& %’TguIiO% of
t he total wetaghistiog of dresfovidmneatrosmarmellose sodium; and @@ iunT karch glycolate;
pharmaceutical, fornul ati on of claim 20, wherein the fornulation
conpri ses th@Y actic acid salt of the conmpound in an anmount ranging
from 60%to 70% by wei ght bgeed 9BrahliGiAONHA MREARMR tHelBoup
formulation and the cellulose in an anount ranging from5%to 25% of
the total wefqgststieg of ayedesrasid; aldobal; a@aoupalppblnl nercanizytes of any two or
formul ati on, . %rm%ri s%_ng: a lactic acid salt of a conmpound of formula
|, , a taut'Oner thereof, or a mixture thereof, in an amount rangi ng
from20%to 45% by wei@ht basegimtht BRnwRtigHEuRE abde fornul ation;

at | east one ingredient selected fromthe group consisting of

cel | ul ose, povidone, sichi corrodieng asscopgblendethaieuystar the dirsty
acceptabl e | i : cat ol . L.naredi ent

sel ected fro%gédf?g%g%guﬁgo‘%g%}%ﬁ or?g ag?m?gegtlo@g%heg{%}ég : fﬁoﬁ%?x% rP%%ne,
croscar el | osmsistiol ofn and sodi um starch gl ycol ate. 24.
The pharnmaceutical formnulatjon of any one of claips 1-23 further
conprising an anti oxi dant, gé) c hePQERAYioRgeHpscaraelnse sedig; o sogium
reduci ng Sug@frch @lychlafl xture of any two or nore thereof

25. The pharmaceutical formul ati on of any one of clains 1-24, wherein
the fornmulation is containe@i)w tstearicaaccbpsadalt ofistearit atitipdnd

26. The pharnmaceutical for n&iu.ati aon of .cl.gi m Zf.v\,herei n the total mass
of the lactic acid salt of fHe c3 BIGF %F Gr%ul a 1, the tautoner
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30. The nethod of claim 28 further conprising (c) formng at |east
one capsule or at least one tablet fromthe second bl ended m xture.
31. A nethod for producing a pharmaceutical fornulation, conprising:
(a)blending a m xture of ingredients to provide a first bl ended

m xture, the blended m xture conprising: (i)a lactic acid salt of a
conpound of formul a |, whereg ﬁlamconébleng@i@bﬂwe@pmrimmmi@éti(: heid gaif ;
(i1) at leaste.pone ingredient selected f.romth consi.sti f
cell ul ose: - stpere Pt 8 endinGatfle pai 0% To SORY FEBR GMLH s
| east one i n@kL et obekestad Hlerel kligued, oup consi sting of

crospovi done; croscarnellose sodium and sodium starch glycol ate; and
(iv) a granulating flujd selected fromthe group consisting of

aqueous aci d; al cohol ; 3hqligomsthaf ebfgim 3 b furkhepomprgngfd)atpymingator
more thereofj.,q 1 + {83 JnE HRYd ' : | d; and
(c) produci nsasaogeega r?g ebolrgn%gc} Orrlﬁ %urtggggﬁﬁlsg%ﬂ@;ﬂé&ﬁ?g%%{ruﬁ' bl ended
m xture wth at | east one additional ingredient selected fromthe
group consisting of: 33. The method of claims 30 §r ¥, wdpwmin thertetal mass of the

croscarnel | ose. sodi u sodi um.st.arch o] at e; .

(1) ot ear i dogig g loidhy PSR Frertug] 466 gy ir thorcof,or the mixture
(ii1) silicome@bpiitHe c&¥suledr@ablet ranges from 25 mphiereH Mg he second

bl ended m xture conprises the lactic acid salt of the conpound in an
anount ranging from 10%to 50% by wei ght based on the total weight of
the second bl ended mi x34rEhe method of claim 28,3yherqin dhgecpighiblsndad rixtrg 1
further compri.si r.m : . 00N
tabl o from (e S e e o IRE AP o gl BRI RS
of cl ai ms 30434 b$ 2ycighh daeidront the tdtdtvedightad sheofecddieblbaztliiixage.d sal t of
t he conpound of fornmula I, the tautoner thereof, or the m xture
thereof in the capsul e, or tablet r es_ from 25 to 0 .

3. The mot hod of ol ar i 2B RREPLPROHRS 28 o Shesrda et mixcure
conpri ses thenhifbi hedkdtd 371 daltQff HN@nERARIUNEh Ao @R AP o @08 Y
from 20%to 45% by wei ght based on the total weight of the second

bl ended i xt4fi% by weight based on thg&tal Preightwf twdseotndchlended 28ixtuwpier ei n t he
second bl ended m xture conprises the lactic acid salt of the conpound
in an anount ranging f 09 9 i gh sed._on the total

wei ght of the second b%égn%dlgedﬁ %nﬁa)%flé?é‘_i}pé'ne"@c%ﬁxs9@%%3%& net%ﬁé%?gg of
any one of chlanded 236 combgsesitiic dclialose doardarhbneegking Kooy ses
the cellulose in an anpunt ran(Izji ng from10%to 70% by wei ght based on
the total wePXNeightbaspdon giedad! prighbieithassaond @lended mixture. 37. The
nmet hod of claim 36, wherein the second bl ended m xture conprises the
cel lulose in an amounts7 angi Agmba 8LIZRYEE Gvindeh e WRLANDIRESEH@R -t he
total weight of the second bl ended m xture, and the second bl ended

m xt ure conpringesesthospluipstomeniamaant wngngtiranadglerig SOVoby Rebehob6Be6 by

wei ght based o t ot al i ght t second bl ended m xture. .

56, “The ot natigro Ry Sehetde HehrdbichdRieGa B trand b Bhunse
M xture conpédng@fed BBsERAddHeds Bn hfoah rAfEH fmfrﬁmit@gww?owbi RPbdsed ap %
by wei ght basggﬁon t_hewtﬂ(l)t al wei ght of %ﬁhe@second bl ended %xture,
and the secofdtdtloreisl ofithe spcend gdyaixtyear ch or lactose in an
anount ranging from 10%to 40% by wei ght based on the total weight of
t he second bl ended m xtqur . . O ne
of clains 28-38, wher e%gé eemg%lf)flBf%@eoqesoﬁn?aé?ggrgys‘gte%?%hne 8% ifose.
40. The net hidendefi miryure nempfisestled ¢ebluRB8e 364n mhewe rahgihersaontidieaded

m xture conprises_the starch in an a nt ranging from20%to 40% hy
wei ght based®bWeigREbaset an thidpightveisht PHbe seonf dlBrehawEE 2diihe seemd

the starch i gepathdtly cRhS9&k akdi #955%ah G amount ran ing from fdors 16

met hod for producing a pharmaceutical formulation, co i Sing:
40% by weight based on the total weight of the second blended mixture.
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(a)blending a first mxture to provide a first blended m xture, the
first mxture conprising: (i)a lactic acid salt of a conpound of
formula I, , a tautoner thereof, or a mxture thereof; and (ii)at

| east one ingredient selected fromthe group consisting of cellulose;
| act ose, starch, or a mxture thereof; povidone; silicon dioxide or
talc; a pharmaceuti cal39/ EhequghedpBaryumeiof ahims a5raSanhéraigrtbeipadhose

sel ected fro roscar mel | ose sodi um or sodium starch

gl ycol at e; g}]ﬁ% ? %]grr%gﬂlé garic acid, a salt of stearic acid, or a
m xture thereof with the first blended m xture to provide a second

bl ended ni xt ure wher ei 4. tTe mehoddf hiyended ching 218-660@]?&1&in8l:ﬁ$sdcbﬁd

| actic aci dalg of, the conpound in an anmount ranging from50%to 80%

by wei ght b eaieeﬁn%%e tBRRISeHHIctATCly N A EnQuEt FRENS) T 28 Y0 &Y
42. The net WQ%HfbaQécﬁérmhéJfotw&ghtrbfttﬂ@seégﬁcpglgn@d‘?ﬂ%ﬂe AAHHE Sarch is

conprises a lactic acid salt of “the conpound in an anount rangi ng
from 55% t o paSidlly\pregelayinizedatech.on t he total wei ght of the second

bl ended m xture. 43. The nethod of any one of clains
28-36 or 41-43, whereip the se d_bl ended xtur t her .conpri ses
St con di oxi de i an Drdh eI G! RGCRHGRF BhEMerBTiss) PRAGR  based
on the totalcowdirigitle: of the second bl ended m xture. 44,

The net hod of any one of clains 41-43, wherein the second bl ended
m xture further compri@ks tHendies a firsauxture tapraweumiirs Rirsdegmixiom 20%

to 45% of t he second bl ended m xture.
45. The net ﬁg%h #ﬂléﬁtwéo‘%)gﬁpdgin "ainms 28-36 or 41-43, wherein the

second bl ended mi xture furt@er colapid e sdline agieehdof fdrealal e in an
amount ranging fromO0.1%to 2% by yei ght based on the total weight of

t he second bl ended m xture. H The met hod of any one of
.\djﬁf'd’e further conprises
om 29

clainms 41-43, wherein the secong
t he crospovidone in an anount Yot o 6% by wei ght based

on the total wei ggnt of he xt ure. 47.

The net hod of any| one A 41=43, wherein the second bl ended

m xture conmm.l il Lk oxi/de i nHan anopunt ranging fromO0.5%to
2% by wei ght ba Y tot al wei ght of the second bl ended m xture,
the cel lul ose i 1t rangi ng from20%to 45% of the total

wei ght of the . m xture, the nmagnesium stearate in an
anount ranging frjom 0. %to 2% by wei ght based on the total weight of
t he second bl ended m xture, and the crospovidone in an anount rangi ng

from2%to 4% by wei ght bgsed on the total weight of the second
bl ended ni xt ur e. 48. The nethod of * 3%%?“%%”8?“8?8%5

28-32 or 41 lﬂ&tur&\/ﬂﬁeﬁ)fi 4ghdt he pharmaceutical formulation is

manuf act ured using a rol | er conpact or.
(i)  at least one ingredient selected from the group

consisting of cellulose; lactose, starch, or a mixture thereof; povidone; silicon
dioxide or talc; a pharmaceutically acceptable lubricant; and an ingredient selected

from crospovidone, croscarmellose sodium; or sodium starch glycolate; and

(b) blending stearic acid, a salt of stearic acid, or a mixture
thereof with the first blended mixture to provide a second blended mixture
wherein the second blended mixture comprises the lactic acid salt of the
compound in an amount ranging from 50% to 80% by weight based on the total

weight of the second blended mixture.
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42. The method of claim 41 wherein the second blended mixture
comprises a lactic acid salt of the compound in an amount ranging from 55% to

75% by weight based on the total weight of the second blended mixture.

43. The method of any one of claims 28-36 or 41-43, wherein the
second blended mixture further comprises silicon dioxide in an amount ranging
from 0.3% to 2% by weight based on the total weight of the second blended

mixture.

44. The method of any one of claims 41-43, wherein the second
blended mixture further comprises the cellulose in an amount ranging from 20%

to 45% of the total weight of the second blended mixture.

45. The method of any one of claims 28-36 or 41-43, wherein the
second blended mixture further comprises the magnesium stearate in an amount
ranging from 0.1% to 2% by weight based on the total weight of the second

blended mixture.

46. The method of any one of claims 41-43, wherein the second
blended mixture further comprises the crospovidone in an amount ranging from

2% to 6% by weight based on the total weight of the second blended mixture.

47. The method of any one of claims 41-43, wherein the second
blended mixture comprises silicon dioxide in an amount ranging from 0.5% to 2%
by weight based on the total weight of the second blended mixture, the cellulose
in an amount ranging from 20% to 45% of the total weight of the second blended
mixture, the magnesium stearate in an amount ranging from 0.5% to 2% by
weight based on the total weight of the second blended mixture, and the
crospovidone in an amount ranging from 2% to 4% by weight based on the total

weight of the second blended mixture.

48. The method of any one of claims 28-32 or 41-48, where in the

pharmaceutical formulation is manufactured using a roller compactor.
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