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[0003] The synthesis of 4-hydroxy quinolone and 4-hydroxy quinoline
derivatives is disclosed in a number of references. For example, Ukrainets et al.
have disclosed the synthesis of 3-(benzimidazol-2-yl)-4-hydroxy-2-oxo-1,2-
dihydroquinoline. Ukrainets, I. et al., Tetrahedron Lett. 42, 7747-7748 (1995);
Ukrainets, |. et al., Khimiya Geterotsiklicheskikh Soedinii, 2, 239-241(1992).’
Ukrainets has also disclosed the synthesis, anticonvulsive and antithyroid activity of
other 4-hydroxy quinolones and thio analogs such as 1H-2-o0x0-3-(2-benzimidazolyl)-
4-hydroxyquinoline. Ukrainets, I. et al., Khimiya Geterotsiklicheskikh Soedinii, 1, 105-
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02/22598, WO 2004/043389, WO 2005/047244, U.S. 2004/0220196, U.S.
2005/0137399, WO 2005/046590, and WO 2005/046589. Such compounds are
disclosed as inhibiting VEGF-RTKs. Such compounds are also disclosed in
published United States patent applications U.S. 2002/0107392 and U.S.
2003/0028018 and U.S. Patent Nos. 6,605,617, 6,774,237, 6,762,194, and
6,800,760. Other such compounds are disclosed along with new uses of such
compounds in inhibiting serine/threonine kinases and tyrosine kinases are disclosed
in WO 2004/018419, and U.S. 2004/0092535, filed on August 19, 2003, and claiming
priority to each of the following provisional applications: U.S. Provisional Application
No. 60/405,729 filed on August 23, 2002; U.S. Provisional Application No.
60/426,107 filed on November 13, 2002; U.S. Provisional Application No. 60/426,226
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stable formulations, medicaments, and methods for administering such compounds
are needed because of the important pharmaceutical applications these compounds

have in inhibiting angiogenesis and treating cancer.

SUMMARY OF THE INVENTION

[0009] The present invention provides pharmaceutical formulations of
quinolinone compounds such as capsule or tablet formulations that include lactic
acid salts of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yI]-
1H-quinolin-2-one, and to methods for preparing and using such formulations. The
formulations may be produced by dry blending or wet granulation methods.
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formul atio be produced by dry bl endi ng or wet
granul at i ¥Q10] In one aspect, the present
I nventi proji desia ph8rnaceutical fornulation that
i ncl udes a cahpound of fornmula |, a tautonmer of the
compound, a phar maceutli cal ly acceptable salt of the
conmpound, a pharnaceut’ically acceptabl e salt Y t he
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salt of the tautomer, or a mixture thereof; at least one ingredient selected from the

group consisting of cellulose, povidone, silicon dioxide, talc, and a pharmaceutically
acceptable lubricant; and at least one ingredient selected from the group consisting
of lactose, starch, crospovidone, croscarmellose sodium, and sodium starch

glycolate.

[0012] In some embodiments, the formulation comprises: (i) cellulose; (i)
silicon dioxide; (iii) stearic acid or a salt of stearic acid; and (iv) at least one ‘
ingredient selected from at least one ingredient selected from crospovidone, starch,
lactose, croscarmeliose sodium, or sodium starch glycolate. In some such
embodiments, the formulation comprises crospovidone. In other such embodiments,
the formulation comprises a starch such as partially pregelatinized starch. In other

embodiments, the formulation comprises lactose.
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formulation, and the formulation comprises crospovidone in an amount ranging from

2% to 6% by weight based on the total weight of the formulation.

[0018] 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.
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[0023] The invention also provide 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 pharmaceutical
formulation of any of the embodiments. In some such embodiments, the storage
vessel comprises high density polyethylene. In some such embodiments, the
storage vessel includes a cotton or rayon coil, and in some embodiments includes a
heat induction seal. In another embodiment, the invention provides a
pharmaceutical packaging container that includes a blister package, the blister
package comprising at least one capsule or tablet that includes a pharmaceutical

formulation of any of the embodiments.

[0024] The invention also provides for coating of a tablet of the present

invention with a substance selected from the group consisting of sugar, cellulose



the conpound in an anount ranging from50%to 80%%280@&%

wei ght based on the total weight of the fornul ation;

T 1 WO b@®786471L NI di oxi de in an ampbunt ranging fronPOI/BY200€045711

2% 1 b ight b i
polymesrand %@%ﬁ%%@ggﬁ%g?ﬁ' f%gta}a?l %\ﬁ@hﬁ%?’ﬁ% gﬁiﬁén«w glse
includ%;{?é)tﬁggé%é @{blé{\ﬁitﬁ Qefltint Hlapaiilating the EaBILBKIIR. a gelatin
0

um stearate™ n an anount ranging fromO. 1%
sheatR% by wei ght based on the total weight of the

f(c))r/rrult at |48r} band thﬁ starch in an anmount ranging from
% ; % by. wei b ' '

0zsf 0 St e ah A b BRRSToR Bl Sl Bpulotihe
presegmgﬁﬁ@#(/\}itﬁaé pRafhacingampateapable. cdlarirmnagent or opacifier.

: ment, a packaging container includes a storage

vessel conprising two or nore ¢ I t abl o

[OOZG]E}apsu: sone as;a@q:tet@ @Mﬁbﬁlqrspw?qa%pqgj m%ihﬁé@yﬁ‘nrpééﬁmg‘a“e

ormyl a n . an ' . ; :

phampgisuicaEiar gl 2, el el Tar biduiRg St t

provid®h Yiesthibeded mixtuemrtie $itst migtuve domarising: t (e astampeiend of
vessel includes a cotton, or rayon cqil, and in.sq

formularb iawaIeT P e RASEPEHTHb & PRATTRSELD R ArcentabIE fftif e

compgﬁmg di %QFma&&ﬁidaﬁly SRLLORPRY S5t SeheaanitRisresbirhixalre thereof,
ackaging contal ne

. . that 1 ncludes a blister package,
and (fm Elt hitasf ﬁae imeuwgm seleeted komghatgroep sonsisting ghatieastene
) abl e at_in har r ' '
narebapt SheEhe oot e cBROIR Ak RS 480
mixtuPé MYdress poRldoneatiiosn afoxidd ablakd; sophareacautisalit acceptable

“invention wt h a substance sel ected fromthe ou .
lubricaohisinsk am ingsedientyaglectes frqn@g@quy@ﬂl%,c’romm%hosg sodium; or

_pol ynet hacr y! ” : - .

oo TR AL B e S0 R SRl

blend[ﬁodg\gig? (ibrﬁiéll_[]ﬂ)sbhgi)t @ibd:clm dioixidei; and (ii¢! ant ingradieat $elected from
e I nvention i i

crospayisiase, §tar_§bp@rdﬁét0§f3- ﬁw%°@2&%§%%§ﬁééﬁ%rfiﬁhﬁ@kﬂﬂ> Jlending

stearﬁég%gig,?i& g?ﬁ o6 alda¥icarG e BraPinixiGe) Perds \AeetHe &t blended mixture

to provide a second blended mixture, and/or (c) forming at least one capsule or at

least one tablet from the second blended mixture.

[0027] 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 mixture. The first blended mixture includes: i)

a compound of formula |, a tautomer of the compound, a pharmaceutically
acceptable salt of the compound, a pharmaceutically acceptable salt 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 sodium; 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. The method also includes
(b) removing the granulating fluid. The method further includes (c) producing a

second blended mixture by blending the first blended mixture with at least one

-
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[0026] In one aspect, the invention provides a rret hod PATENT
for producing a pharmaceutical fornmulation. The netH6eP20-0003
-1 WO 069 -=(-0)s bl ending a first mxture to proRCTESH06/045711

first blended mixture, the first nmixture conprising:
additipna! ingrediamé satectad frammbearpup sonsistingref: 6} créspovidone,

roscBRUR o JRAGH SN o BSEEP I Bd Hofhr LG o

stearit agidp &g (iiiprsilicomi dibxite drhigiceThe nidtHod inhdy alsol lﬁéléﬁe%)eformmg
i ngredi ent selected fromthe group consisting of

at leaﬂéé&ﬁ capfeile pppbigrshene takiet isamrthe secard landed m:xture

consi sting of cellulose; |actose, starch, or a mxture

[0028§)her €0fhe F‘R/}:égﬁﬁﬂ %1sosb|1dv Fﬁ‘@d@%loérotdgllﬁg?g a;f'fharmaceutlcal

har maceu accep rcan
formulamgneWherEm e phaﬁdacﬁeum«:abfonmmuod\qs enamrfaetuaeédralsllngsat least

one aBREIA PSSO TN Lam BBOHRI IS PRl () 4 THiGIEsK b aranator
equippéd wiB!d Hb@esR's gge%%zja ?ﬂiﬂ érﬁrgy & 9 fonti Ql‘ésjp% yrhécr?dhlsm (i) a

I ngredi ent sel ospovi
high shaer geanulathg (iiipaHow shepar granuiator; (i) lautdde bdmphetotj and (v) a
tablet$ earic acid, a salt of stearic acid, or a mxture
@B of vvlththeflrst bl ended m xture to provide a
second bl ended m xture, and/or (c) form ng at | east

[oozgpne C ajpsstinge embdidireAst ofane nﬁ@thbatthbrt@falmss@me%ompound
nded m xture. [0027] |In another aspect,

of formHl@eln%h%wumreqr efdbeLamenay, the pbam&eqﬁ@a&y acceptable salt of
the co@f‘;% - g bﬁéﬂméé&ﬂ?&%fﬁ? 58&3 EBI% R B9 HQ&QH%?SW {h%) mixture
en ng a mxture o

|ents to provi

theredflir trieedapsute or tabléﬂmngessﬁrbnblzéndgmb BOGmg.e i ncl udes
i) a conpound of fornmula I, a tautoner of the

onpound, a pharnaceut i I ptabl e s 0 he
10030 o B0 Aok Bribetts GaneindBoapaecosditieded Rixure
compligst ®TERttic 2Rid Saltbkihel G rhP&UIRPbs foriula Btin! ASH e%%dlments the
redient selected fromthe group consisting o

seconééﬁemﬂ!@gg}lxtgteagcynpns%mtr@lgctlgﬁgldpsam afdhe Co(npqupdan an amount

enanth 098 B RO RELS i DB GITI s88e8)

mixturgl ycol ate; a granulating fluid selected fromthe group
consi sting of aqueous aci d; al cohol; aqueous al cohol,

Xt ure ereof The net hod
[0031& S0 Wﬁaana%gmbo%nr%ents of t{1e tﬁod tt] or producing a pharmaceutical
formulation, the cellulose is microcrystalline cellulose. In some embodiments, the

starch is pregelatinized starch.

[0032] In some methods, the second blended mixture comprises the cellulose
in an amount ranging from 10% to 70% by weight based on the total weight of the
second blended mixture. In some such embodiments, the second blended mixture
comprises the cellulose in an amount ranging from 20% to 50% by weight based on
the total weight of the second blended mixture, and the second blended mixture
comprises crospovidone in an amount ranging from 2% to 6% by weight based on
the total weight of the second blended mixture.



PATENT

(b) renoving the granulating fluid. The method furgfiesi o oo0s

i ncludes (c) producing a second bl ended m xture by
s IWOb@nds4Te the «f i rst bl ended mixture with at | eneT/Uszooﬁ/045711
oneadd| t1onal ingredjent selected fromthe group

[0033]:on3| st spn@metpogs, éh%ﬁewfél@l@de@rra@@germmw@s the starch in
an amk Péﬂaqlﬂé FHRTLGID B LA aﬁh&iﬁgl ?é?e% 6h'the %tsl%lafghf‘gl fhe
or a s X1

stearic aci silicon di
secondrbleaded miktarereinddtie rshgrcalis partiatly ypaegélalinized stargh at
| east one capsule or at |east one tablet fromthe

[0034@?83 Pglgglcﬁag ﬁgedgg)é%%%rsgh % %el}gpeglr i en:c%ogrgnpnsesothe silicon
dioxidkqh rar'l AhbaRt rangRigetemid18vPRes TBRENEIGRRbased BH'tFlé l@cal Weight of

manuf act ured uSing at | east one "apparatus sel ecte
the sefcoochhlérdegt mintureonsi sting of (i) a fluidized bed
granul at or equi pped with a bottom spray, a top spray,

[00358{ aﬁult g‘{]%ﬁr% IF%%%%@WH%%&%&Q% é&ogluglng. ?Hg%aceutical
formule(llohﬁh@@éﬁ@ﬁ’c@l@éhd@dﬂwn(t\d}e aom@hls@é the eagnesidt?Sleakate in an
sone enbodi nents of the net , the total nmss of the

amougbianeiiem ¢.4rain 2% by weeht Meﬁ&n the totpbweidh &Y Hee second

maceutical ly acceptable salt of the conpound,
blend%ﬁ%&ﬁugénaceutl cally acceptable salt of the tautoner,

or the m xture thereof in the capsule or tablet ranges
[0036]r om 2B mg"ne mn@b@dmhe[woenql bllendaemlmb@m‘eazﬂimm@ bk lactic

acid sl e 28iipoLi i 8 ne T GARGGATAh 408k LB B funt based
on thé)ldlelrwe@hpef #ReTond MerfRaPmkitie Niad aMotintrnging from 55% to
nprisés the lactic acid salt of the conpound in an

75% lanwemht baagd 8y the énfahweiahs obtw ﬁ@ccw@l Rirndedh geuss, QrHa an
amouég@gerﬁl’rgm 6(5H Ig@%ﬁg%&gﬁl lgé‘%ecdoﬁ‘:ﬁg ’H)'lﬁ ‘Wei gﬂtgc}l] theSecond

|nen or ~produci ng
blendeb anirueeut i cal fornulatlon the cellulose is
nlcrocrystalline cel | ul ose. In some enbodi nents, the

h h. [Q
10037} o Sorfe SUgk GietRRREAE S IReRiiPETs GnpraSsBL M A amount
ranglrﬁfrbﬁl 039 t2% bR IM: b%u%@&'d’r‘l&hlertl@lé‘l Wé‘f{gﬁt ®f if¥s8¢ond blended

based on ‘thetotal weig
mixture. In other such methods the cellulose |s present |n an amount ranging from
20% to 45% of the total weight of the second blended 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
mixture. 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 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.
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second bl ended m xture. In sone such enbodi ments, ,4,3358020_0003

second bl ended m xture conprises the cellulose in
SLWepwansananging from 20%to 50% by wei ght baseEk?TmsmhefO45711
total weight of the second, bl ended m xture

[0038lsecondlnb$@n@@apﬁ¢t§thheénmﬂﬂn REYIAES 7 B %FPéqT‘%?“QH cancer
% R

enclof g AoBEpt e 2 A T el RASSE s0B 8o e

formulation aua:bmhdg to ahg of Heoemhbbbneldd hareinito éhe subject el sdme

such gaBRANaA Hbo BITEN Sen GAITHEEE ALt A GRS O

ally pregel atinized
emboﬂnﬁﬁéﬁeﬁh[quﬁn?ﬁﬁgﬁ?gwlﬁgfs’ agl%yétt he second bl ended

m xture conprises the silicon dioxide in an anmount
[0039% angi nlp soroenemiBrimentmefithewreiing foatseatinghcameerahdier

o Sbio8he b8 T BrCB el ER S Aot CaafyPiitEled A &P Bhount
sufﬁc@ﬁﬂfdﬁ&%@i&é & ,..f or abdat20ce, 4GdTEng/atoofkhe! comissling emfurmma I,

onpri ses t he nagne3|un1stearate I n an anount ran

the taﬂtcmnerooflt%@omwdmmegmtl%a§@osaihoftth@ qoMRAUNge Eh chg acid

st f 15 SGERNS. B Aot M Bl BB PS5, of oo

40 to 86@3/@ nofmi fed rt]h:@ gompgdnd of f]o*rmum llJ,rtheltaxmlngJ df tieercé@ftouind, the
o b t base n t t ot we t of the second

lactc SRR R GONEIONS. TP BHOGACK SAISHCTRamopt HlerBigure

therec?ﬁn‘fﬁégnme%%%ﬁ)dan the total weight of the second

xture i n an anount rangl ng from®60%to
70% by wei ght based on the total ?ht _of the second
[0040p| endeth some@nebodinesig of mesma’@ogldeh reetimpasncariand/or

o R0 A Sl AT, 4

sufﬁc@ﬂﬁﬁﬁ rdvidengiesuitm Oxiouz, 800 Ingy/raL ke ithes dompaaht @d foriida |, the
el ose is present in an ampunt ranging from 20%t

tautomeppbine sRTBGIR, thpiagic asid salk ok teorrMBewididhe ﬂﬁ@tﬁﬁ%d salt of
the tabﬂ)rﬁé? | rﬂ?é %ﬁtu?@ﬁ%r@@tﬂmﬁé SEPE g[b%%%‘ghg{%%?é ghér 1 S

anmount rang
admmistratlon or about 20 to 4,000 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 blood 24 hours after

administration.

[0041] In some embodiments of the method for treating cancer and/or
inhibiting angiogenesis in a subject, the formulation is administered in an amount
sufficient to provide to provide an AUC of about 500 to 60,000 ng*h/mL of the
compound of formula I, the tautomer of the compound, the lactic acid salt of the
compound, the lactic acid salt of the tautomer, or the mixture thereof in the subject’s
plasma or about 750 to 120,000 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 the subject’s blood.

-10-



by wei ght based on the total weight of the second PPozso%To%%g
bl ended m xture. I n other such nethods the second :
mreT cLWhk@ndedintxgup e further includes crospovi donePCTYUSIN06/045711

amount ranging from2%to 6%2% wei ght based on the
[0042] ot al lResYRE eprbadimentscaiibie ihethad donirgatingcanceraniaéor

 Les ' ; . . e bl ended .
inhibiffi AnEBERL IR M & stbidcRan R Rnian REad NG Shatdniss:
three tines) 6r farttimeddily. wei ght based on the total weight of

t he second bl ended m xture, the cellul ose in an anpunt

anging from20%to 45% the total weight of the
(0043} 5. S oI RHAEIHAGITGNES OtHE MelgRedPLiFPSiAFaReeTandor

P80 s o Fain i ML lpolRaTh . e
tautoroensfibrei cboneound, dine trobic retcid sqigbf@\efcmnpmro&,dhé%dﬁxc acid salt of
et o FReACv ookt Bind Rouef St es

30 mé}kg‘r_gbapqlé‘i t dfrtRa@sip@ceancer and/ or inhibiting
angl ogenesis in a subject. The nethods include

adm ni stering the fornul ation according to any of the
[0044% mhodi kresarse lesrkadimests eicths upetbed for ealingcanesr and/or

o i t f lati ' 4 |
inhioi 85 BERNE b G HEIEL, bicaRodr BN PRI SR ToteEy righ
prostdtaptadrectdl0BRast, maltipe eyblodiarpainsredtici bmaleidiagréinoma,
. treating cancer and/or inhi l?l ting angi ogenesis‘in a
acute Jpyiegenoysieukemia, cirPa Myelegrrusderkemia, anyslopielifatative
‘ f A&l ent OV
diseadtrdrEhi chuRb Sy e o8l i cffarfeRitiprici i, Seictma,
- melanvong dymghoirtae thyaoid, ceamandeatine aenaheelt; gastrio) gastrbiatestinal
| act.ic agid salt qf the tautonmer, or the mxture '
stromafy Sfieie, Bratn i AR Tancepi SomamBoabesieTts. tpsancaphas
metadiasi3&90 ng/ nL of the conpound of forrmula I, the
taut omer of the conpound, the lactic acid salt of the
conpound, the lactic acid salt of the tautoner, or the
[0045)i xt urle savee esrbadiments efiibp seetheddpoisaatifaoanger andéeme

R ARG 32 A5 ol e 8BS S g o
formulatioadts pears bea ékatmeatcysidunhersit friecireatmdrm cytieMdateprises

admir{?q%%Hﬁg %hoe }o(l)fm%'laqt%% gaql{yr?ér 9f 14t1r,hZe 1 ,%(I)” 8o anfs, (f)gllcjvyerdng)l/ 9 olr'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
by 7 days without administration of the compound. In some such embodiments, the

treatment cycle is repeated one or more times.

[0046] Further objects, features and advantages of the invention will be
apparent from the drawings and the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0047] FIG. 1 is an XRPD pattern characteristic of Form A.

-11-



tautoner of the conpound, the lactic acid salt of the PATENT
conpound, the lactic acid salt of the tautomer, or" 200003
cLwororesgis e enf in the subject's plasma 24 hoRCHUSIDEN45711
dm ni tratlon or about 20 to 4,000 ng/nL of the
[0048 onpoUuRl®- &t ISFoFGhAME Showing yaliausriepsHisedén tenpennticture of
acid salt of the conpound, the lactic acid
capsuﬁsé‘aﬁrh\%gﬂtoﬁg tautoner, or the mxture thereof in the
subj ect's bl ood 24 hours after adninistration. [ 0041]
In sone enbodi nents of the nmethod for treating cancer
and/ or i NBEFAILED RESCRIPTEONSOF THE $NYENTION he
formulation is adm nistered in an anmount sufficient to

' ' AUC . b 500 60, 00
fooagfy 1) (e BreReBY isBaBiin ArosiSes fittidaiohds atiinlngner o
compdiRiss @mﬂmmuldli%nls&ﬁé¥ Beafded té%in‘tagtfnlié‘?e Rshine

the lactic acid he t aut oner, m Xt ure

kinasqs, @ndofmore pParisukarty, &tnmblpP@ﬁﬁR@ anth@@Fmb bF&F and/or
veorARKIRRS; Y b BiaR R Hhatle [SLTH Pulpit R trgsine

kmasemnrbumbuﬁ deriredibréonineikihasak! Tok fbRaulztivhe @?é useful tiBe
re thereof in_the subject's blood 00 In

examépen'@%é%@s. Radients with m@caé@wérrﬁd\eedrf@atann@hlbﬁgmfrVEGF-
RTK. qrh%/ @rmbﬁﬂbﬁé Hé;galéa HOQENER t?eétréu?ﬁ%‘t' Wn‘ﬂca&] nebl e?or a inhibitor

formulation is ddm ni stered once ree
of angingenesis.t i mes daily. [0043] In sone enbodi mants of the
met hod for treating cancer and/ or inhibiting

100507 OBl SoigileRbs b RN b trec RERaRr tis

applicagorsl salt of the conpound, the lactic acid salt of the
tautomer, or the m xture thereof adnmnistered to the

ubj eg anges from0.25 to 30 / kg body wei ght of
[0051F pe sué}lj&t' anhbrgviptor diat refess i At wnder thaeure inoal graph

of the ESﬁc%rﬁF‘a%her‘ &0 &;ﬁ&‘ﬁ{ 8{905%%% ig(}lgr | ogenesis in

a subject, the ca cer s sélected from
rostate, colorectal, breast, nultiple nyel oma,
[0052£ancr &API"ds asmbbreviatibn daatcstandsior active pharmaceutical

ingredient.
[0053] “bFGF” is an abbreviation that stands for basic fibroblast growth factor.

[0054] “bFGFR”, also referred to as FGFR1, is an abbreviation that stands for
a tyrosine kinase that interacts with the fibroblast growth factor FGF.

[0055] “Cmax’ Is an abbreviation that refers to the maximum concentration of a
compound in the plasma, ’;issue, or blood of a subject to which the compound has
been administered. Cpax typically occurs within several hours of administration of a
compound to a subject.

[0056] “DVS” is an abbreviation that refers to dynamic vapor sorption.
[0057] "HDPE” is an abbreviation that refers to high density polyethylene.
[0058] ‘LLOQ” is an abbreviation that refers to lower limit of quantification.

-12-
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acut e nyel ogenous | eukem a, chroni c nyel ogenous PP028020.0003

| eukem a, nyeloproliferative di sease, nonsmall cell

S Iwo eovgioeesmelF el | | ung, chronic | ynphoi d | eukeP@EDS2006/045711

, ho docrlne
[oosgg;grnggq@#%nmw%g@ Raat 400 fir el SEIVG i acor
Hesia nts e
PDG@ﬁEﬂ?dﬁggmnet as?%g(?izéggé FE%%ZE{]@'?}] g@?eﬁggnbodl ment s of

the nmethod for treatjng cancer and/or inhibiting
[006@hgi ogefrdBi i§ anakbrevisitienthat stande farqpwdertindottiefrodation.
adm nistering the fornmulation as part of a treatnent

10068173 o <TEF IR AskFoliateh B st s &y FRRd Rbuci, 1 o

28 days, followed by 7 or 14 days vvlthout
[0062H i ni SRTiiwanabbrédafian that atarais. fof recepidr t§rsdne kinase.
enbodi ments, the treatnment cycle conprises

mni s the the c ound daily for 7
1006350 ™ Y B By RUpoR il AT NASelar o Beliahgsowtn
factoﬁorrpound. In some such enbodi nents, the treatnent

cycle is repeated one or nore tines. [0046] Further

bj ects featurgs and advant ages of the invention wll
[006& appaVEGF-Riémis AB abbseyialien thed stansistfor vaséutar endothelial

| EF DESCRI PTI ON OF THE
W%%‘%\l% %F%Bﬁh%% I'S an XRPD pattern
characteristic of FormA.[0048] FIG 2 is a schene

[0065Jhowi ngXRED"ds1ansthépsviatien that stavelsnfen uirag poneiepdiffraction.
capsul e fornmul ati ons DETAI LED DESCRI PTI ON OF THE

0064 0481 F05 25 L DY LA cn norgani

basef@lgﬁmicﬂbasmmdfgdmb%d@ Qﬁgéﬁlcadi\:‘itﬁgﬂrbaéﬁ: 6%Hl‘bodrwno acid. As
rosi ne ki nases, and, nore particularly, toin

salts P Foania hasehdhe inventioarngkdes fovaampiag alkaticnetats such as
t nhi bit ot her

sod Y6 pb LN AL By ARS8 i el o
alummibm fandrmhabnmwsAasalts:@ébtdamé Bés@@l@ir@enhﬁnﬁnﬁ&@@é@%r

[ ent th c ncer and/or a need for an inhibitor

%;gr y\f\émme riethylamine, pyridine, picoline, ethanolamine,

dlethanolamlne, and triethanolamine. As salts of i 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,
maleic acid, lactic acid, citric acid, succinic acid, malic acid, }rwethanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid. As salts of basic amino acids, the
instant invention includes, for example, arginine, lysine and ornithine. 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

13-
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with a need for an inhibitor of angiogenesis. [OO?@’PZSOZOOOO?’
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"bFGF" is an abbreviation that stands for basic

monkeys, AeeE aats giile nharaes .gpigs | s, angigeike. al so
referred to as FGFRL , is an abbrevi ation that stands

lo0Gef 03, YR Sl RFodile arhEagh i udrgans an
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d|sea@@ﬁ(dl"sbﬂfde?a|#o¥ eRéﬁﬁMé vW:Hn*\“tHb SENRLRLT e, ?%cggg]%ful treatment

adm nistration of a conpound to a subject.
may indv@® ahslleviation Déeymptams phasltingftbe $>r®gredy|nardf¢hay disease, as

S L 'HDPE",, 1 S, an,. a evi hat refe
meas{fB4HY R erl AR M the 9@%%@‘ £ 83080 Saiby thp Dl 6f the
tumor 28 pe@dtidhi i thé Be dfef htorl pattREF céﬂnb’lé’[e ‘Pémlssmn of the cancer,

quant i ficatioon.. [0059 " is an abbreviation that

or incregged supdyal sate @ @ml@éLr—m@&t growth factor. PDGF
interacts with tyrosine kinases PDGFRa and PDGFRD.
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salt of th@tétftohitlr, ¥28 Frikire Bgebnel ial growth factor.
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H
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H
H

I ; 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 talci (v)a
pharmaceutically acceptable lubricant; and (vi) an ingredient selected from
crospovidone, croscarmellose sodium; or sodium starch glycolate. In other
embodiments, the pharmaceutical formulation includes at least two, three or four
ingredients selected from (i) cellulose; (i) lactose, starch, or a mixture thereof; (jii)

povidone; (iv) silicon dioxide or talc; (v) a pharmaceutically acceptable lubricant; and
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starChVQg&bl% i norgani c base, organic base, inorganic acid,
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i norgani c bases, the invention includes, for
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organi c acids, the instant gventl on i ncludes, for

GroUpGERRISIIBY O bAGHDES cRIPEEN, SEABPPUIARBE CoRGRRPPIOSE fapium, and

Sod,umgqgtl&, q:ligécgatet artaric acid, nmaleic acid, lactic acid,
succinic acid, malic acid,

nethanesulfonlc aci d, benzenesulfonlc aC|d and
[0071p- t ol uEhe Somitdatien myopom;snm phaghapauicallymcaeptabledybricant

vt e 5 RN B hAob 8 0 o Ay B g it

machfea8uh laﬁﬂ@érﬁtb@rétwdl ldtovrginithararc ang iintlud®aark. ngfmty acid, a
term"subject” as used herein refers to any

salt ot a &irceafatle:asishichoe (AE BEd&sieN aI1sadidfetbes- @%afihh@md ester; a

d finf
ol A iy PR oo T
mlxtutembfcsrm/rtwd@enneoé thereofa Ipfmmmemhudambh’gs ﬂm:plpmrmﬂceutically
wcorfEhs kL 0 S TG AL LO TR crs o
mlxtuFé%.'mel’gH% 'P&r%‘%‘éﬁ’fﬁi’éﬁﬁ@ fﬁ@rﬁmaﬁé\? may iRclulde: maghesilitn stearate,

,,,,, ods of treating cancer
sodlup'r steadaéel d;glcmhesieﬁxmt tion stearetes igitsieyyl marosiadreie, glycery!

paimifiReateles dce Vst eneleh 2 pofly M SRE P Axibe

under%fod?f Effho%@' dfpilEinaRE AR, Stdafiel adite, itsdosdlisaestonrdtard mltse@f
to, rats, mce,
esters include mixtures of C4s and Cys fatty acids, and these mixtures are within the

scope of the invention.

[0072] The formulation may comprise, consist essentially of, or consist 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 and (i) cellulose; (ii) silicon dioxide; (iii) stearic acid,
a salt of stearic acid, or a mixture thereof; and (iv) at least ingredient selected from
crospovidone, starch, lactose, croscarmellose sodium, or sodium starch glycolate..
In some embodiments, the formulations include (i) microcrystalline cellulose; (ii)
silicon dioxide; (iii) magnesium stearate; (iv) at least one ingredient selected from

crospovidone, partially pregelatinized starch, and lactose.
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nonkeys, dogs, cats, cattle, horses, pigs, sheep, 28020.0003
the like. [0068] "Treating” within the context of the
T SIWO perAasd719:0V Eniti on nmeans an al | evi ation of synmvn‘s2006m45711

d| sor.d 0 ase [t of
[0073%> 2 h T rhllafort S GGhad Ine 2 B, Sa eﬁwﬁtwow of
formmaelvelntsome ovedHi©pMboaiithentaf tHaacht 56RSI0E i S
r exanp within the context of cancer, success

C"YStlaﬁ'é‘ﬁtfﬁEﬂtSUﬁhyasl Fmudevhish ig d@&qr@ted(ﬂmbchwntﬁrm i gr%ater
measur e
detahﬂ'{ r@xérﬂﬁle ?Lgﬁg‘;gﬂ?ﬁ ?@?‘gn | sease, as d by

uctlo f a tunor, a halt in
the grow h of the tunor, a reduction in the size of a

[0074Linor , e foralulationcimenp |bet eontainks within afc @Ié?é‘rnl‘é%ret M some
rate or clinical benefit. [0069] In

SUChIoé]{ﬁ{’%@sed 1 %Iégtgl B?éﬁtOf'ﬂﬂﬁxeﬁmpeHn%p&Wa@-daé, the tautomer of the
com;%lﬂ{d% Fb'c'h& Alcid SAITYF e &?w&?ﬁd ?Wmdtlﬁf?sclc?sgl? PR utomer,

formu a tautoner e’ conpoun
or thpmxtme thareotinl the axapsplead tabmrangﬁs frdv@ 29 Mt Bh0 ﬁhg

Capgiiis RS Rvi@bpea Hiile & or wie apauerigre A @aiat capsuies such
as os@mamé fdrATARRIgE! @Hﬁmébﬁéuleg a9 uébléf 'QU%?S@ and

(ii) lactose, starch, or a mXxture thereof
Shinggivi done; (iv) silicon dioxide or talc; (v) a
pharmaceutical Iy acceptable |ubricant; and (vi) an

[0075]19r 5d'Iﬁ%nﬁée%ﬁgrbnag?éﬁtgn?h%%ﬁﬂﬁé grq %‘ﬁﬁ]p%is%é GRS TR salt of

or so arch gl
the cen“qnmdmdannaa amdmmtp’aagh@d&mhl@% td 60 bRineddht Ué%;'gblgﬁﬁthe total

veflsh BRI hcsEberhRioanSho reiosopee
o 1 s BN O ot
welglafrbaaﬁaglrcwtr@rmta! ermgln’mf the dmnmlafh;qnnvlrdoﬁher such embodiments, the

form&%@%?&?\ﬁng aglgf salf Wﬂhg ?@%ﬁ{uﬁ@% Cgl@ﬁbﬁt ranging
from BOS iU Rlphéig’ﬂi@@@géd eAlthé %t%@b‘h? Bf Lﬁ@forﬁﬂ@f ohSes-a

conmpound of fornula I, a tautonmer 0 e conpound, a
har ma eut| cally acceptable salt of the conmpound, a
[007%har nmadt8Pmegmodiseris dbpsellulose used in the formulation is

microcrystalline cellulose. In other embodiments, the cellulose used is silicified
microcrystalline cellulose, sodium carboxymethyl cellulose, or hydroxypropyl

cellulose.

[0077] In some embodiments, the formulation comprises cellulose in an
amount ranging from 10% to 70% by weight based on the total weight of the
formulation. In some such embodiments, 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% 1o 6% by weight based on the total weight of the formulation. In some
embodiments, 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
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salt of the tautoner, or a mxture thereof; and at PATENT
| east one ingredient selected fromthe group PP028020.0003

..........................

DT SLWeese7ing: of1 cel | ul ose, povi done, silicon di BRI/US2006/045711

;;;;;

talc, and a pharmaceutically acceptable |ubricant; and
formulgtionspsmprises starghetilastose é aa asapintsanging feprod®% to 40% by

weighf BASsEbh [ﬁ?? Wta \%@?\‘? §]f th}tr]@Fri‘gEﬁticr ospovi done,

croscarnel T ose sodi u dh st arch gl ycol ate.
[0071] The fornulation may conprise a pharnaceutically
[0078hcceptlatdomé shiiocmentsh die forshulfdnt dtanglidaddtarRFSInn amount

rangir R % (B H: Reve aicrmsedion (iaolsl avaioniaithe owmsilation, and
the sthreg i%gbﬁ%?ylr%%ﬁﬁgé%%ﬁdﬁ@_ 22 fatty acid, a salt of a

Cl6- fat fatty acid ester, a salt
of a C 16-22 fatty acid ester; a polyethylene glycol
[0079havi ngl tenfoameltatipnsrby cohmprisesilgon dibxiGe 09@ntamdéhtG8Aging

from (34 113% i SveiBht Bied KR 66 tatelave ghEoE s tapmutatian: ile same
emboditneHtSané Gilkeh Hioaaé 'issplté%%hﬁhfamSﬁﬁﬁrr%ng,?lgrfﬁ?&vO.??J 5%,
f xamnpl e, e

e esters or m xtures thereof. For

f th
from (f‘@f’/orim"é’@j BemMH % R %d §omge%h torl S%a0rfrem G8% tom.2% by

weiohPLESAPA I Bt O Br6R FrnalSn  EBA-CarBIEREAA, e
siliconadibzidati® prewens irdai Bnsd @R Ioy Bbbuim Y28\ eweityht Bakbd BA the total
rstood hy those of skill in the art, stearic acid,

weighfj &&%Mgwa e s other @mbadirgests thetsilicon dipxidganay be replaced
i . | 1S . 'y i . S ; .
oy ol Sn ol At ke e BhSB R ELRS S o e
same Theinfiler meighti percemipgesnpri se, consi st essentially of,
or consist of: the conpound of fornmula I, the tautoner

h . th h ticall bl e salt
10080F | n BB ROt e Aainecs (e RicaBlam & Saount
rangingffrdm ®. 1% 46 Q%8 by ighhBadBa b i IRQNESHNREHE! fbrmulgtiog. in

cellulose;, (ii) silicon dioxide; (iii) stearic aci
some ggbodineris e earste jis presgnhin@mpentstranging; fremd.2%vip 5%,

Least 40qredsent,select edf LOSpQvi d
rom 0348388, ORI B R At O RN U1 2% b
weightsiasedhorgthectotsd eight of the Termautatich. MBNéGmetdibodiments, the
or nul atiqns i ncl ude f(i ) mcrocrystalline cellulose;
steara lis)present In an amount of about 1% by weight based on the total weight of
the formulation. In other embodiments the magnesium stearate may be replaced by
stearic acid, salts thereof, mixtures thereof, and/or other pharmaceutically

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% 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, 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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silicon dioxide;, (iii) magnesium stearate; (iV) atppp2soo. 00’3}[

| east one ingredient selected from crospovi done,

SLve  2007j0ed 7y py @gel ati ni zed starch, and | act ose. PCT/US2006/045711

"0073]1" The fornul ati on may. i ncl pde t he .l actic. acid
amoughranging fra@ 26 Dhavoreinbt %{P pn ”r%%é%'d%e'gﬁtaeﬁ‘ﬁc
formu?émb diments, the lactic acid salt is an anhydrous

cryst alline formsuch as Form A which is descrl bed and
characterized in greater detail in the Exanple
[0082§ect i o othet Forsudiaiionsesuch goigh]dosedofrpviatipas K%ﬁ #8§-500 mg

or moga 1 o mPOR LoD SEam TR A gy 3t o hes PSS Utt of
formdle? Hﬂ§n bﬁ#ﬂu‘hﬁ%ng?ﬁ%hhm 50980, Byhgeightbasedion the tthl weight

e compound

e lactic acid salt of the taut
of thedormblationxirameba%hde d66 by Weighickasad en Hie fp&ﬁh\ftﬁt'g*ﬂ%é?gtéé
o, 2.5 B G ey SRBEM s BB tR o e

formuBatidh.as CS avail abl e from Capsugel or HPMC capsul es
aval | able from Quali-V and Shinogi. [0075] In sone
nmbodi ments, the fornulation COﬁBrI ses the | act

10083551 ¢ ol BhedbTdaRanS Ko EoRReSHon B e b8 e AT Satt of
the c@%ﬁ‘bﬂffd W?T&m IRRRESh 9&&@? rérﬁlﬁ%] o 8bY, ©f 809Dy weight based

nsome suc ments, the fornulation
on the ¢otpt weeﬁmtbhﬁwd fmemitatien; thessilicorodioxlsis iserpamaEnt ranging from

3%33?26(? &)\Xé[y a%tnlgq fe[cﬁcén ﬁt@?/ﬁg&ﬁ A’i’?'é/ﬁP o tﬁ@ d‘@ﬁé{ﬂlgﬁ&ﬁ 4h8eliliBse in an

mom&%lﬂﬁ ot Ob0® 50%. B4tk teral emght o e foneulaion] magnetstlum
of "t he conpound in_an anopunt ngi ng from ﬁ
stearatamgn amioght rangéaiirem Q.A& tu2% b)o\)éfﬁ@%t‘ bgged gp the tota?welght

of theb rlgml('ﬁll H’ﬁ %hfi gﬁ%g ?ﬂ th 3R %%&lﬂ??ghg}ﬁggﬁm 406, tChdU! P Reight

fon"1's mcrocr I ne cel |l ul ose.
based bnthBabtaf Wit o tes foruatioel. | lnl sosee sseld emboslirestst thed

el soberce s el kRt oE8E ROSBIE DAL
from BBBOH FBALS, whitht b8y bAltheRotaPieight 8F tieldnnuin, thean
cellulose in an amount ranging from 5% to 40% of the total weight of the formulation,
and the starch in an amount ranging from 15% to 30% by weight based on the total
weight of the formulation. In other such embodiments, the formulation 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 total weight of the formulation. In
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amount ranging from 10%to 70% by wei ght based on PATENT
total weight of the formulation. In some such PPfbo20.0003
Ho4TRN =Sy - st he formul ati on conprises the cePCTIUSRO6/045711

iWe
& B e e e
In

an affburit ' angi ng from 20%to 50% by wei ght based
some eucln Iemhanhmentae i@wformulatl@@ dasnprigest thedactimacid isalt of the

f or pul ati on c r|se Vi
compy TN A1 PPRPEIRA R0y 258 ARy Bl ARy e o
we.ghtA@r w\tétfoﬂﬁutalﬂ@nfa@mhb@bumase limaf Qﬂﬁou.ﬂﬂb@ﬁglﬁgrft(ﬁn 50k €0 40% of
formul ati on conprises the cellulose in an

the totehwgiighs of ﬂmrfczm@tmmd%qipew@h@mba@i@ae@ﬁ, ft%fqrwéﬁ*tlon

comp%%#twe Igétlégggfs%ﬁr&'ltlﬁ‘%é?ﬁ\goﬁﬁg ng %ﬁam%t%hglﬂp frorrf'a 60% to

70% t%ﬂﬂ/@ibﬁt BASedpnweé githl Weiglt obthet foemuzitiah ami mbtceﬂﬂlosben an
ormul ati on. %0078 In sonme enhodi nent s,

amounloianging from & ipri0ge f theaiotal W%Q'&frpféh@lﬁ%mlﬂ‘ﬁﬁ%“ ng from
10%to 40% by wei ght based on the total weight of the

[OOSSLOr mul atd Hfe f d“t?rhsshf’%gﬂ;niu?atﬁﬁ‘{@xhﬁ& ¥cludes an antioxidant, a

regel atinize ormul ati ons may
chelatirgrpgerste ascérbmm,l a)xedimmg]sugaranoa moixtuere gpf @gy twe mr more

reroct, i 2P e DRSSk oS b s
at, e. So @ﬂ%m Wt%aémﬂ@muémﬂw étgefg” o & 8% mghfit ddsercysteine
% to 4% fromO.5%to 2% from O. 75%t015% or

hydroclnlonde 289%6.90 up. lRohtmoiniygieses methioning, mnd diymesighisulfite

oo 41 o LNV Ger OB SEREBTE, e B G4 fpcons

are reﬁa&mg fyard eontdirdhg %Bt@lbtor(éldémwé gmblmplsaiucb ras fhmtmeher
enbodi nents the silicon di

glucoge|arabingse indi aloss Bl é&%mﬁa {a?@%Pee'a“ng agents
includ%@ﬁ?h@ﬁ?a’iﬁih?ﬂekr‘a‘é@éﬁ%ggg](E?r@)'f%hro‘ n%‘efltssl:%?ed? Isugh Bs! &llcium

U percentages. at1ons may
disodiunnpthy@am@nmmitetman%iaramﬁcé(edetate cahaiumt disadigim) @nﬂr om

eSS A SRS e ol £5. oo

01WP"/oe%ﬁBtsdd"Urﬁ'EﬂFH’cbsatr@QQ'U@té PR R. 2% to 5% from 0.4%
% fromO.5%to 2% fromO.75%to 1. 5% or from

0.8%to 1.2% by weight based on the total %ht of
[0086] he foPharaeceiHical iprawiatiosstienlessd Bereﬂrh@re stable. For example,

the amount of degradants of the compound of formula | in formulations 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%, less 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 pharmaceutical
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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stearate is present in an anount of about 1% by vveiP%ht OF;/(\)TO%NT
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) stearic acid, salts thereof, m xtures thereof, and/or
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wei ght based on t wei g

mverftmnmrbwdeera, phmmacmluttlualquagm@mcquet thaangtinded & @lTster
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% to 40% 0 |
packAE suth Amart AP LisTer ek EEanha PP GHITG (5 Viknaskage, or
@ POl nYISHR SHrAS IFY RS JRab el art KGR cRiokh e, The bister
packege gpmprises @it foast onewaApguleedrdableb i dndudesia pimmlaceutlcal

rorm Bt by bl AR egh OB Por

200-500 ng or nore APl), the conposition conprises the

[0088Rct i ¢ Inothbreipecty, thd tveatie i wovide fovkaaling B télﬁlet or
r% rangi ng from50%to 80% by wei ght based on
capsilg,a] h%r%?rﬁnt%weﬂ‘ﬁ'@nf%iéhﬁlcaﬁtm matedah ok asoSUEYe @@Jlulose

o5 i S A OO B e
includ>$ buharef motrinhited tm_nmetrqﬂx&SI]JIdsa bydmxiethyll at i ons t he
e T A —
cellulB9&0 &yd é@iyﬂi@llu%&e(&ﬂ%b‘lé‘ﬁol&/ﬁ@‘\ad’@l'a%‘boﬁo érrb%atmg aﬁents

formul ation: the silicon dioxide Ih an afount ran
include b areawetilioniter toymathaghylickanic dopelytriess Buclalaswl)Q(hTeﬂmeicryhc

o) unt .
acic- ! BiEMsBABEL #hd oS et S T RE ale i ab o
methaa@naae |cupo@mrsarca asﬂpcﬂg(eﬂﬁm @@Fylét@%bﬂ@rlrfnbﬂfac@yléfé’-t 0

%] r% ght based on the total i ght

trimet ﬁa monloethyl methacrylate chloride); and poly(ethyl acrylate-methyl
methacrylate). Other coating materials that may be used include those sold under
the tradenames Opadry®, Surelease®, Aquacoat®, 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, In yet another 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 |, a tautomer of the compound, a pharmaceutically acceptable salt of the

20-



o B W

of the formulation, and the starch in an anount PATENT
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and (PraBapt o DareieaEsRbEH PR alup ShesiBiosiee:
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pharrma\:@umalm acwa Ie dabricaatfachan ingredient selectest fremch
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crosp g BNe Gk ermisiBst Saali ey R R v 95 So8id Suen
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m 50% t o 80% by wei g lﬂt based on the to ght of

a”d/of fosrvRg akleast 0’%@1638$ B ObAL lgaskPae takle {EO%TBGrﬁeCON

blendéé%hﬁugefrom 0.3%to 2% by wei ght based on the total
wei ght” of the fornulation, the cellulose in an anount
ranging fromO0%to 50% of the total weight of the

[0091] or nul bt drmthemasgprast then igvendioatrovideam rzmnﬂmﬁ fqram@du@g a

0 0 b f
phamd ligar Amefdh e PR At EEe S, ( Mehdhlia MP4HR of
ingredie i@ td QYovide 4GKebhlcnate Miixinas. eflfh@mréthﬂeh@écalrnlxtﬁreg hiclLQfes i)

the fornmul ation. In- sone such enmbodi nents, the

a compaund| afferoila én@tatﬂ@@qr@éth%@@meow @ Bharmageytically
accep‘fﬂ@%‘éﬂ%f (31 %‘m ?Ee ! tpa?%v\glg%\& c%[)q( g?%/ eﬁtgbl@s/%lp%ff the tautomer,

ght” based on ornmu
ora namﬂlre treereed, (ii)| akleashone irgredient selagieddrdmdhe @%mmcdlﬂ%tmg of
ot aI Igizht of the on, |In other, such

f th f.
colulGas SRR CoSEHa BPHoRE: i) Eblpas) Qa8 ngreuieRt prletled fpom
the co?%ﬁétlb@foftcpﬁﬁgb@% drd éba%eﬂé@élfﬁ%{gﬁf‘ %ha%ofa“ lﬂ’ﬂ‘s%c/htg%colate

y wei ght on the tota i ght of
a gramda’mg Al selented from tm gr@Mpwnsrstiag chmourous aaigl; atpohol;
aqueous arﬁ]cgh/g)lt 8r él %){xt%fre toP any o or mor%%ereof F—lor e%r% e, t’(' on-
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 (c) 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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Swtabje leguipnoentincludess fiuidized bed granwator eeuipped, wig) g bottom

spray o P HgrRaPt 2 pndertil Sy Byl Aing Gefegr dHinlfbtor, g low
sheartg?aﬂlﬁilafﬁi/ é'%lter%ﬁﬁaadf@rt B'S?férnﬁ cagﬁdleﬁ‘ﬂl@r WAd/or a tablet press.
tabisulfite at, e.qg. 01 to % Ct her

Thus, §m em@leaﬂmddaaob@rmnylat@ws thahmayhe wiekare hosaayeilape from

o AL RSSHHAL AR BT PRI 305 e o0, ST
1®, MRl \sig-prbeessol®, ad well 5fluil b¥d drahtlatdralrgédadtengvailable

agents include ethyl enedjam netetraacetic acid (EDTA)
from G ;emwelwwla@ﬁ Rvasakia fronm Nirgi BRrimaeystems such as the

Couetgé gﬁ%ﬁﬁﬁﬁ@%?@@etﬁl\ﬁ%ﬂérﬁw yﬁen égFJnﬁ“B%hf@L&éHJEé the Bohle

et'rasodi um € i am netetraacetic
mini @arh@la((ﬂdam@frem GtataAmd' aa:hlhlcpiles seich.as the@BIatttRoWek Wertical

% diumcitrate at % . [ 0086
Granuihiefiawethioas Arannis surhas the Yeplstdk® als Hopag b0
mlxergféﬁulgtor': 2hd %m@:blghpatc&ﬁ's O Fﬁtz@étn@ﬁ @rﬁigéﬂé’@r@fthé Worteis

ompound rnu a fornmulations of the invention
Microt, s\AmypandIMa}crbmtqrhaandﬂ% Yectae Tkt Roberedompacios; sizing

equiphty iy A BHa 8 e RuadiHpRLCaRiTbeatl ¥ a9R Bhn F toatrick

Chllsdhd’tbl@ avd dwbéiﬂrmoremabr@%m sdvideal apdbts; @iapsule fillers from
adants is less than 8% |ess than 5% |ess than
MG2 eMs%)J Basch (RINF B and| 1M (4anasi epdior aviahlet Easst $itgh asshsj from

b he total weight of the formulation
Manegg)fgét(tgt %ﬁ%géﬁo the fornmulation for three nonths at

400C and 75% room hum dity. [0087] The invention al so
[0093)r ovi dess@hearcmimitectd ofithekagihog, tentotdl meass of theaoenpound

o oGS E B RS eS8 S FELAIES P BLEHR gt o
the c&ﬁﬁéﬁ‘r‘]&%h@rphbﬁﬁb@élﬁldéﬂ?&bbébﬁglé et BNAETBGRWIErC 8t the mixture

formulation of an mbodi nents herein. [n sonme
theresflio Hheﬂapam!ﬁmﬁ@blat yangesifrany 26fmghie 508p8al es or
tabl ets conprise the pharmaceutical fornulation of any

[0094?f " In some embodiments, the second blended mixture comprises a lactic
acid salt of the compound of formula I. 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 total weight of the second blended mixture, in
an amount ranging from 20% to 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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the enbodi ments. In some such enbodiments, the st ok z’?)To%%Z
vessel conprises high density pol yet hyl ene (HDPE). ?ﬂz
‘_T“WQM/OWGMMOdI ments, the storage vessel i ncPam®s2086/045711

PR 1R o (3 90 (1

rayon or “Eotton coil and in some enbodiments jncl udes
[0096]3 heatlnuamu@maiho@%athe segonid higndegtpifuremosnirises the cellulose
Vess

o an GhB)BEERGFRE S RIBIO 83, Dy O Bl BRLEHBI\ g o e

secontibléfdet nitesli megdrﬁe stible eniboeivhients, M@Becbmj lended mixture
phar maceut i cal, packagi ng contai ner tohat [ ncbude a%
compisessthercalislosade anrAoURt iaRING TRemiAQ] /Stt%|50p/<a hthasgd on

e e

compnbslr,esséresp@adbﬁgm anmpnowEd Saading damh 26’61&) 8%y veight based on

the toanwe?éhtiq?it%hg%ﬁﬁ%néeﬁ Saef ol R AMPPYBBRYS RS second

blend?ﬁ f(ttu?é R6 $I’S€% F&Kﬁe & AramBhdiin®Yaritfing %n??@%' BB by

or capsule present invention wth
weight baseahgnrthe ¢otabiveiint bf e seaged, blerdéd) husterqmnyirtbe second

B8 B o AN TP L TP g BR Y65 0 40

by we@ft%'s@@'ddﬂh@%@tal sstier Shd¥écond blended mixture.
| ul ose, hydr oxyet hyl net hyl ceIIquse hydr oxypr opyl

cel | ul ose, hydroxypropyl met hyl cel | ul ose, and
[0097¢t hy! cl $mn@§@ethgdsxtas|8@096¢ taecqBPSRs; the starch in

an o AR 240 KR Bl Pabed B et of e
secorkChldnded hy{ktur@tdmtmﬁl s-‘.ta&h l&lpdﬁ[ﬂilh/yp(rﬂgellaanzgad istarch.
aci d-ethyl acrylate); anmoni o nethacryl ate copol yner

uch a ol y(et hyl : . . -
[0098] yl afrbg%\\é%w%f’ﬁa@ﬁﬁe&f’aﬁ blendas Mg faBpERAS the silicon
dloxudéﬁhfgﬁﬁémbahﬁraﬂqujrgﬁbo 300t 29 w\%tqrit baged loattRe It@ttahwb|ght of
net hacry ate er coatl ng materi a hat may
the secoad blandemmnxtuoeselrs@her andv@dlmﬁ@tSt Hwal%lh%@FEQIOdee s present in

R e L e Al

to 1.268p)| dtiromh 08 Babat.2% 19y w@l‘gmmsé@bhrtgeaoﬁaah/leejhmf tl’ﬂa seeond
gelatin sheath. [0089] In other aspects, .the invention
blendpd(mlp@gg ﬂr@,|som@eer@5gd|m@tﬁﬁhgrgngzpntqejomde is presenYIn 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% 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 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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contain a pharnaceutical |y acceptable coloring agent, PATENT
In yet another aspect of the invention, the coati 028020.0003

o T S 1 WORM0eeeo ey gontai n a pharmaceuti cal |y accepeebiig2006/045711

16 Ll thait

opaci fier. Suitabl e opacifiers may include titanium
[0100§i oxi da same ah&tho@@,ﬁﬁé]sebonabbbrmi@ﬂenbgturelmmmmﬁthemactic

thod f d I
acid s DT ep BROTHIE Rl Ttier gt SR RE Rt 6 Weiant pased
on thdiotIW&ghCofthe \YedBna a‘lérro%td rﬁlxﬁﬂ@efh ghaBut rif§ing ‘fr’o‘%ﬁ 55% to
mxture conpri Si ng bwa a conp ound of fornmul a

75% hyweigit bamd Dhdhe ght af thmemxr@mlended ymxture or inan

amouBF GBI BRI % B cbhDY PR HaseB M IR hs6f effg second

blendé@éhikiurg. at | east one ingredient selected fromthe
group consi sting of cellulose; |actose, starch, or a

ture thereof; povidone; silicon dioxide or talc a
[0101i>har melfesame sHe na@ibeﬁ% dbesilicapdiedde is arageahin an amount

rangldg}g&%% gt tosfd/ ] éa %58{1 BhR ¥ lt&‘épﬁ/e gﬁ) ?T’Zﬁié Q%édn%sﬁended

runy  or SO ate
mixtuerbadithendusch mbmmuhewwubéeﬁw prademt in an aphaurd ednging trom

20% {pyfaebar ki ugiweiohhof PeraecpBd B IdRCHERdlE, oyt Giher such
methéo%%eﬁﬁa% éh‘?urﬁ%t@&r%té‘?yprfe%ﬁﬂﬁrad amouﬁﬁra(r@i rgﬁf(rtsmﬂ% to 2%

stearic , a sal tearic acid , Or a
by weigid based \mntthetth@l Wa@fi dﬁltiemae@nd hlleudedtmlxwev ilrajetrwr such

d bl d ni

methGiiRE Re2nd BishdAd intlsfie BRHeCIngluilest o duSte It mount

rangirt] ROGETY,Th 8% be- wéigROBAsdd o e sl SIBRESS thel®cond blended
invention provides a nethod for producing a

mixtukgh dmﬁb@mu%emb@dm@raﬁ.oes the "I'ﬁ*éhQﬁ:& iRl seeend, blesded ayixture
compf S Rty BhpbPEEEET o 0% Y 29yl basoo on
the totgl \Amigiﬂmftﬂum deodnd blemded mlxtmelmetcmﬂal‘osefmtdreamount rangmg
from E¥a dats ORI Sanp Fodaes Bletuied Batireofg Hagnesium
steardt8l QHBmoutHt . n@?ng J HIR 059516 9%, b@'Wélgﬁf bASAPbN Q?Etotal weight

I ngredi ent se fromthe group consisting o
of thewssicbndl béandest mmtlhre laadttbs erospotidone id@meamoiuint |)angtng from 2%

east in ent el e fromthe consj st.in
to 4%, 58560 Bore OB thE Roeph bt B st e B Es il o o
gl ycol at e;
[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,
cattle, horses, pigs, sheep, and the like. In some embodiments, the subject is 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 Cnax Of about 20 to 4000 ng/mL of the compound of formula |, the tautomer of the -
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a granulating fluid selected fromthe group consi sti ngPATENT

of aqueous acid; al cohol; aqueous al cohol, or a PP025020.0003
SLWorRooresg19fr any two or nore thereof. For exarer@fr/UShJe6/045711

granul ation fluid of the nethod may be water or
compaqmredhe |dofidranidh Balt OF theccampaied, itbe acticadcid salt of treewmutomer,

or the Rkt ARTEoRI B St o8 e s oy Spoutioe 8008 ngimL of
the cd?ﬁ&ﬂﬂﬁfjoﬁbﬁhurael Be Rlgodbner ﬂu@a;d‘nhminobltﬁ@mlcrada B51€of the

| east one additional ingredient selected from
compomd gh@@m@@m salt of thef tautome op S Mixtore thereof in the subject’s

blood ¥ EECEPbETRS ol BbyrR B HElsterBH S s R Brovigs o

Crmax cﬁldbo@x@BS db oRDdPiLtialtiee sPbjeBts prRmA B) a TP, 6 2bswY7 PR 4000
performed sequentially or sinultaneously, or step (c)
ﬁg”ect’s plasma

ng/mlnﬁythﬁéwb@qt sibirar. @ Coux af@boub p0 (o POOTEsTheintibe s
ora Cf‘n{;& étﬂﬂtul‘é)% tﬁdgo@ooﬁ glnathe sh %tcgge%ﬁ%&fpas&ﬁxu fadut 50 to

one tab Sécon

250 nbﬂﬁB?d thigesubjelst’ sqﬁlasmctuca Gg.idfeaboian 08de lﬂOIOCmg/mL in the
| osed. herein t he se of

d | ud
ol B b B i TR o

aboutaféOtoC? mL i thé su &‘? gbl&éd Cm Cs)out Joo to 2000 /mL in
UI pmen es a granu at

the Slﬂn@nt';snéaismatdn aaCJaﬁtc!fcaho&poag fo éOOQ pngs‘mLaly thesubject’s blood or

a G B Rk FO0 BTV 155080 e e o s 28030 B000

ng/miC Phel wibfdd’k Hleodnd/ or a tablet press. Thus, for
exanpl e, fluid bed granul ators that may be used are

t hose available from N ro Phar mamgstems such as the

[0104$. r occblie jormulation maycasa afministered 1 @p grrount syfickent to
pl’OVld]e( éaoqt% th b g %E%ﬁﬁ@ﬁ&ﬁ\%}ogﬁé f\%r‘n@ a{tbg'tgut%ﬁ%r of the

ranul ator/dryer/fcoater ava
compbugdu -teh Mmgrcam shihiobtie ecrapbatd ché nacticNicio sBH af thee tautomer,

or thep Bdn Aol NS UISCHS ORTBaI e Susio RS scHangRian or about
20 to B0t S/AN4AhE confibhild Tofthdibll el taliRGHEF GLiGS MTBbURR, the

t he dTatt - Powr ex cal Granul ator; | ow shear
lactic gmimalmfdhe compioumd, theelacti®beiddait afittie tatigmer, or the mixture

1.xer / granul a C rs from

thereqhit i, BARHe £hReu ALPab S orfs SORIRREREOR 11 §8hmegpodiments
the arfBdnt\VRIMBigha@idaE Suffiishtitd eroBdé abol2b R9HIGD0 ng/mL in the

Conpactor; si zi n%t
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/mL. 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
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 or
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equi pnent is available as the Quadro from Com |, the PATENT

Hammrer mill from Fitzpatrick Chilsonators, and an PP028020.0003
<1 WOSETIob1 D avai | abl e from several vendors; capsTUB2006/045711
i"I"ers fromM® (M3, Bosch (GKF), and | MA (Zanasi);
aboute?uﬁ@/toﬂ?zﬁ) @(ﬁbhg’th/ml_em‘sthe notnmndlﬂtforfmdmlj\heetau’gqmer of the

compﬁ@%%ihe?aoﬁ@% Rt Carheaind SRR 51t At e falfomer,

or thelrARtjra Yk eté"'u% SINGEY. |1 H@eP Q@éﬁ'@ﬁﬂiﬂdnﬁ@h{s\’ the amount

accept abl e sa t of he conpound, the pharnmaceutically
admlmmeaﬁi mtslué‘ncwittto giovitle anaAltGrafraboott 11008 tei3Q,00@ ng*h/mL in the

subjegtggpiigar st T BT b ot Aok AR Sublk Brog®  Iibather

such éﬁwbbéﬁﬁerﬁ@ rméIAa@@ i®tabeat 2,0086b d 5000 n@h/hhen ¢iesBabRet's
formul a . 1n other enbodi ments t he second

plasmalwmm:tﬁxoamw&a%ngsldmu indhesobiectadiepdal t of the

conmpound in an anount ranging from 10%to 50% by

o106} SN TRERT PR AE Syt AThaPbelis SBSARpPL B

ture, In an armunt rangi n

sufficient @hprobisieest leastidme ¢fot al wei ght of the second bI ended
m xture, or in an anobunt ranging from 30%to 40% by

T e 0051 20 15 4B ormhb of Bos, e &f Fltda TG

PlaRERENSH tﬁe%ﬁﬁﬂw‘{hé Facut: ‘é'i:f&léa?li bfRe ddwp&ma %é’l%\%tlc acid

is mcrocrystalline cellulose. In sone enbodi nents,
t $alt oft thedautomesy egtheamidiurediesealie b, qu@mp nlasrea@s @ Crax Of

R AR Rt A RrieRt, behubdfer of the

Webrgbdbui@iIRe Iadtictauid balt af thetgrnpoond tthe |saticauid Bhit od etk
m xture. In sone such enbodi nents, t’he second bl ended

nﬁaaétqm@r @Mli!ﬁ midyre thereql 'F‘Gh%%bjeﬁt’ RlogdRftar adan@rs&@tlon to
%rgu%@e/ hit 0 50% by wei ght based on the total weight of
e second bl ended m xture, and the second bl ended
mxture conpri ses crospovi done in an anount ranging
f (b) mb24 10 t6 26000 ng/nghof thesednpourtchef foonala hWegtautarher of the
t he secongﬂbl e ded m X

STBRAUH.dha i arid pat o fis ¢SSt TR THRGRL sat 2 the

aERhef, ¥ Ihé ikt RAEP&b T iA PSI6BM's plasma 24 hours after
administration or about 20 to 4,000 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 blood 24 hours

after administration to 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 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 to
the subject.
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wei ght based on the total weight of the second bl end gATENT
m xture, and the second bl ended m xture conprises P028020.0003
o S LIWeEnob e Fl-agt ose in an anount rangi ng from 1POF/US2040845711
by wei ght based on the total weight of the second
[0107]bl end@derforhulations 6E§7isé bedomecapsutmdstabieisuifmirmido provide
FI endﬁd m xture conprises the starch in an anount
atleast gAgPhg from 20% to 40% by wei ght based on the tot al
wei ght of the second blended mi xture, and the starch

() Per Ll 8 Adourrseoe! 5U0 md/Atdostharddmpd st fofmulaanthe
met hods, the second bl ended m xture conprises the i i
tautbmen of thex tamppundriha tectistadidsgltef the eampownd tthe dagtic acid

BPLAELE 1o 0RRRE. oTtad L Riardf Adhe SunlREs BRRRS or @ Conacof
dbeyt 160 k& 1006 $gNhL ohttBsmpsun@beforeula Qrhd {Aoher o¥the
from0.4%to 4% fromO0.5%to 2% fromO. 75%t

to 1.25%
eempogindotieaiactc acidosaliofitbe Qﬁmn%@édﬂtﬁﬂaﬁ%aﬂétsa}t Sithe
' 0 I ' I, o :
U5 £ TASFE RIS Al stiobd gheBamptetion,
anmount of about 1% by wei ght based on the total weight
0b) atheut2Ecionti000 exgtred ofithe compo(00 @®formula brtbe tauthows of the

t he second bJ ended, m xtur.e conpri ses,a sal.t of, steaf.i
semPotich his el ded S OBa EoMPouRg; i BRkt aBo sHCbe
WRIBRES, a5ixt iR h8R¥oR I tHeSs U 6a & blabMadly oW nifter
ranging fromO0.1 %to 2% by wei ght based on the total

wdimjhistration los abeub#Ri th? H9Gaw/mbxefithe compasinderf formula |, the

odi ment.s h te s ' : :
A 5 b BobE B B Salth S ShoBRLRG e, petic acid
Lah%f thé etOmeEplortthe hikhite tiesrebf pnthe. Sdjdot's bl@sd B¥ hours
wei ght based on the total weight of the second bl ended
el @dminisiatiMedrenbodi ment's, the stearate is present
in an anount of about 1% or 1% by wei ght based on the

‘5@‘ n@‘\ #E‘Mt?%%?bb% 1,660 %&99%0%&%%%9&&?@ Hél%pbgﬂ@%}fdr{’nhuéa l,

ods, the second bl ended mi xture conprises .
ltae tautomeir of #wd compouid, the hacticrarid saliof tecempeund thg lactic

fro %10 80% by wejght . .he t ot al '

e sat gt R A Mt neroatiB e ShBkel PhRRuRbr
pdut 9, 508400 180 ap*h/msgﬁh_@rbomﬁ:mw & forRiaht tHef taulbsmer of
second’ bl ended m xture, or in an i i
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.

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

provide at least one of

(a) a Cmax of about 50 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 or a Cpax 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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anount ranging from60%to 70% by wei ght based on 55@@8&%%%%;
|

total weight of the second bl ended mixture. [0101]
T ST IWE e oeTeh n@thods, the silicon dioxide is preBenUSI06/045711

£y BB 08 BRI aline eepUB i det L BedaCiogTe” of the
OL&RboiE MBRAERASCH B8 CFtHe b ARBOLIAd PHBIAGC Adld 3t of the

anou rangi ng to 45% the total weight
t trertareen ol thé emgiede theceof ia.the subjadt’s ptasma 24dwturs after

od
oSS FRARSRAeS] 690 Aok B BEP bR P LTRSS e
m@%ep& {HeEC RO, Rhe Nieie dBik b4k Bf tHecdthPiine 4R8 lactic acid

s the second bl’ended nmixture further Includes
csalt pbthiedtautormer, an thermixture thegeoign the subject' bmdsA hours
ht  based .on the total weight of the second bl ended
n?ﬁ‘?ru?%m'r\' RO such enbodi ments of the methods, the
second bl ended m xture conprises silicon dioxide in an

a[d) Wit AUGGH dlsbut 20000t ¥6,000 A5 mivef ’thccbﬁﬁﬁmcbof formula |,
total weight of the second bl ended m xture,

cHhe tautereer of te carereind. hpylacgcacihsalbos e qns@@wnct ffee lactic
t g&alsa‘i‘fedfqn{a t2htohld. SEHRMixRIr8RASR IR IHY Sub r‘hé&% plasma or

magnesi um stearate I n an anount ranging fro
Z%blyt 3e00Ho anﬁh/mh@ﬁtm abmpeugttof ddrniuia I,stdaedauitomer of

°) e”gﬁgp{a"w’ééq t%%l@%lcia}él %a&@?gﬁ)g@gggﬁn%n hgﬂ@&[ @céﬁﬁ salt of the
W?éLﬂBhePforttH@ AREAE dhéreBn e eBupiatta. blb&d 8Rbr EMInlstratlon‘

invention al so provides a nethod" for treatlng cancer
and/ or i nhi biting angi ogenesis in a subject.
[0109%et hodd herfermuletigasimaysstdialsyb tanréafcamu{ea@r f@hle‘t ‘sufficient to

any of the enbodinments to the subject. In
prow@%%gfe%agﬁn%%odi ments, the fornul ation conpri sJes a
capsul e or tablet. Suitable subjects include mamml s
s{@ha @5 ailtaboul;tﬂtﬁetp Tehgyd. aittectamepoynd offoenyladotfes
cats, cattle orses, pigs,. sheep, the |ike.
s GHiowep i i ppoving. Betipdtica psa"fm%enw@naum g jetic acid
> ng FIROGUTERES, drsché‘ n‘ﬂ&dt'ﬁ?é‘trfé}eéﬁh tﬁétgu@mot’slpnbssﬁér@ra Crnax OF

|nents the fornmulation is delivered orally as a
capeut 50 to Baﬁlng(mt_@f sheeempaund 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 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 plasma 24 hours after
administration or about 80 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 24 hours

after administration.

[0110] In some embodiments, each unit dose of the formulation is sufficient to
provide a Cmax Of about 100 to 2000 ng/mL of the compound of formula |, the

tautomer of the compound, the lactic acid salt of the compound, the lactic acid salt of

28-



such as a human cancer patient. [0103] The formnul ati onPATENT
may be administered in an amount sufficient to prdvicg¥20.0003
T T ST W@2@mesd7ed cafout 20 to 4000 ng/ nl of the conpoR@TUS1006/045711
fornula |, the tautomer of theconpound, the lactic
the taa’@naers ar theomixttie ibengfum the sileietts plasmecoia €al.i obabauie200 to

or ure,t e N the,subj
4000 BQ}J caor@%%%cin of;iq Iazlg?l?%i)%%@eﬁ&f éfmp%nd the lactic
acid s@ﬁrmwdomboﬁﬁa niledadtic 4418 shit6f #e talRbmich oraRERAMife thereof
he lactic acid salt of the conpound, the lactic acid

in the§ubtecbs bians; 104 @t Gnarof 160 toH®0R; ng/uweoftth@w@mpqumdtcpféormula l,

the taftherd o SnRPOuotr HRBENE BB S0 e okl e stic aci

salt oﬁt’faettgu% oothemiiuidhibesadjie e §uwjb§$smlagmaao@%apbf about
70 to 4000 ng/nL in the sub ect' bl ood, a

out
200 tQJEO%agtmlgof the mpﬁgmw ihe &qbée@@u?l@@@ aﬂepadavmsksatlcm
Cmax of about 100 to 1000 ng/nL in the subject's

| ood,

01115000, SR 6 B g B s

lnhublmlgagaﬂg:bgenémsuda sabjaut, Xhefformmdation & aadm&ﬁﬂemﬂ once, hwice,
h e SUbt?eCh ma or a Cmacof about 150 to 300

three 65%? ct's blood, a Cmax of about 100 to
2000 ng/mL in the subject's plasma or a Chmax of about

[0112%00 t OTHE Bfhouh &th@cérhpoeim@bﬁfdmﬁndpl Qﬁél talﬂbn@r@w% of
O to 1000 ng/nL in the subject's or .a Cmax of

compaytthe dﬂptpcacz@@@lt ﬁ@lhﬁ_ccprnp@wéd <he Jl@‘éto %C"E) IS@B &f theoteggmer,

=
or the ffurBikeRf a6fffRlerde ROURFSeR RS fadh ABnf28% 20 markg
body wetgblo oftheodulbjectmih ather érhbodiendrisethe m¢m& arimrpmfm@d to the
st o) BSOS S SRR Do b4

I
1000 FURAEA DR TR, FEThaR 0 BaRnTU Ml Badl |

the tautonmer of the conpound, the Iactl c acid salt of
[0113] he colmpsuneg embasimeots of theinetbatfontreating canaasrand/oror

bRl ea T4 ERbieL O EREBL fniTrdietS Sheithim

prosteidNEdlbiced] Sishelast, $tiltiplel rapélohm, padieisiticabeall c2ll cafcinoma,
1, 000 ng/rrL in the subject's plasnma 24 hours after

acute gayRlpgenqus: ieukesia, &B&ﬂ'c myslegenaysdenigmia, myalerproliferative
disease, nonsmall cell lung, small celi 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] In some embodiments of the method for treating cancer and/or
inhibiting angiogenesis in a subject, the method further includes administering the
formulation as part 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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subject's blood 24 hours after administration, about PATENT
40 to 500 ng/nmL in the subject's plasma 24 hours 5’1*39%89200003
i W(adomm@usratrop or about 80 to 1,000 ng/nL in PEEUS2006/045711
o subj ect'’s bl ood 24 hours after administration, or
by 7 dalswtitheat admirstratigmef the comepaiutsi. dmsosn@sa@marrmmiman‘s, the

¢ n& r admnle&g%éxt on _or ah[fut 80 to 500 ng/nL in the
treatmain CYglp 1% 'eR RCREIVLCHYRY adni ni stration. [0105]

The formul ati on may yet al so be administered in an

[0115RpMDUNtngrEdidmts M bdlRioRthussldeseritydavérdm mayAdinefuded in the
about 500 to 60,000 ng*h/nL of the conpound of fornula

formulatiops of the,prssent Breptien.c SHe @ﬁ’éltloﬁﬁboﬂ altarnative ingredipnts are
descr@]:edtﬂﬁ e%gﬂﬁ)?gqﬁ bR ogjﬂtgﬁls' & eﬁ %I Sliehdiss” tl\ﬁé'ct,l{)lgﬁlf) Co.,

ur'e thére nthe su plasma orr
New Je?sey (1991),"which i |s mcorporat!;wrher_éﬁi)by oefé%hdéOCSLmﬂ additiondi or
he conp ound of formul a tauto r of

altem%\fﬁawf@ﬁlemsémplaé@,. !wtaaffa@%awteéfwt ks'ﬁ%dﬁae hiygoxyethyl

C t
cellulgfiS hiraAethyifiethyPeolitied, MyuRIBbroM cpllfiode  ur @
hydroxeymopjylrrmthyd ceillblesanenhtytceﬂdmsa; scbdaunrdauall sulfatiec calo-sib Avicel

Vi de a about 1 to 30 *h/
PH, ppy Pt et et RsRodiet, motsaaiis 266 e vpers soh as
l

but ndg e ‘?ﬂé‘,’&ﬁﬁ“*tﬁ%‘%’b’é‘ﬁg‘i'% ol et oo FEglhetrdtRic
acid-gtihyl gnetheeryigieliang, EUD(D\O(fmﬁtBGCWlﬁ%e egpelyrers sHch @@ but not limited

o oAbl Ry RS LR 10 e
chlorigg)ovi de at |east one of (a) a Cmax of about 20 to 4000

ng/ mL of the conpound of fornmula I, the tautoner of

he co the lacti¢ acid sal t . of the co
[0116] he | abbe Eoray'%r'cm q tEP “?\f?é‘“PQd’ﬂ%YrEP de@lgﬂqqﬂ?‘?(gﬁ short-

t t§8leals oﬂdﬁé | H-réleblh qihabmy 40 to

ac mggg%% %%Fnﬁ‘ga e&g]gq %nH o{érgﬁ I a ? t he’ t aut omrer
pharnufceutiealdonmpuolatidns ey alaoﬂaedoanukat@hfon' cofitroled epeeindfor
I trﬁgslactlc acid salt of the tautoner, or -the m xture
SIOW TEIR45E0f in the subject's blood after adm nistration to

t he subj ect,

[0117] 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 LDsg and EDsg. The LDs is the dose
lethal to 50% of the population and the EDs is the dose therapeutically effective in
50% of the population. The LDsp and EDsq are determined by standard

pharmaceutical procedures in animal cell cultures or experimental animals.
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(b) about 10 to 2,000 ng/nL of the conmpound of fornul &ATENT
|, the tautomer of the conpound, the lactic acid $apP$8020.0003
= <1 WORIWhet7ennpaund, the lactic acid salt of the PEIUSINE6/(P45711
" T " Tor the mixture thereof in a subject's plasma 24 hours
[0118hf t er AwlfT dispetarpor BT Kabediated diseade D@bichghay beftradied by

those FRRARSAR Brebided ietudt oy bitiadBHt A5Gt of HBRASSTT B an RTK
is impRédtbd Obr \R/ﬁi%htiﬁ%giﬁﬁ lof 2P RTIR potettiies bs@Rimical é:{l‘tﬁ\évay that

_ subject’'s blood 24 hours after administration to
is defenfivpdi the diso(dgr ailisasedstateh duxarBplestal seoh dixpasgs araicancers

such &X BT, CORtERalchreeShtbufols b BBrid beEautnab e et

carcinbfd, iseuBeirfedlehons Idukentia UsiRoRIc mgélobbﬁom@ ukeenia, or myelo-
thereof in a subject's plasma or about 750 to 120, 000

prolifeffe gise@se.t he conpound of formula I, the tautomer of
t he compound, the lactic acid salt of the conmpound,

he | . . ¢ _ . _
119 12, | 36 S Bablonlesfpb A e Al B L iRl or
compaurel gsdyj acthe. formulation®ddthe gresehbinnahtidn ams shayldaictde

: be i sule ar tablet sufficient to provide at
mterpqeg%ggo @Wga%g? "‘(fo‘a%”@ AEX AN out 50 to 500 ng/ L of
the conpound of fornula I, the tautonmer of the
[01zororrpoundanmﬁnh@ﬁbhpm@mdh,%@Idacﬁégmb%fwrpfés@ﬂt irv@@tion it is
actic acid salt of the tautoner, or the m xture
contempigtedivhiene capsyas per 80 Providedetabletsmaysiss batvovided@nd

wherey G35 B Broded i@p SRR AL o kPR ol {or ¢ e

conmpound, the lactic acid salt of the tautoner, or the
m xture thereof in the subject's blood after

adm nistration, (b) about 20 to 1,000 ng/nL of the
conmpound of formula |1the tautoner of the conpound,
the lactic acid salt of the conpound, the lactic acid
salt of the tautoner, or the mxture thereof in the
subject's plasma 24 hours after

e
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adm ni stration or about 40 to 2,000 ng/nL of the PATENT
conpound of formula |, the tautonmer of the conpourig228020.0003
o o WO @7heaty cr gef d salt of the conpound, the | ackCTUsSNE045711

L A R oo i AR gt

sal't of the tautoner, or the mixture thereof in the
Schemeb] ect' s bl ood 24 hours after adm nistration, or (c)
an AUC of about 1,000 to 30,800 ng*h/nmL of the

conmpound of forfm. e t hef™N agtonmer®df_t¥we conpound,

the lactic acid sa ) Wnd, Iactic acid

salt of the taupheners O t e, @t urg -t herfofmthe
/

subject's plasnma or about 1,500 to 60, 000 ngd*h 1 of
t he conpound of fornmula I, the tautorreréof t ~

compound, the lactic acid salt of the c W&%F‘OW he
lactic acpd salt of the tautomerg or the*miXtlre

t her e_stlyj ect' s By &f t etNadmQi stration.
ortionsmy_si_i_LI fur be in a
bt & $ Nt/r\&h)éﬁtmt%s pr oy,jde- Neasg one

[01 08]

capsule or t ! ;

of (a) a Cmax of aboyt 50 to 250 ng/nL of tHe canpound
of fornmulay, Foih taMkof t he conpound, Wt\l:Le'N‘r\acti c

acid salt of conmpound, the lactic acid salt of the
taut omer, g m xture thereof in the subject's
pl asma or ambsmax |of about 100 to 500 ng/nmL of the
conpound of"frEul a | he t oner, of the conpound,
the lactic acid saj h-hel co nd, the lactic acid
salt of the taytongr, o th Vxture thereof in the
subj ect! g~ bkood @f tef adm ni stration, (b) about 40 to
500 ng/ onmpound of fornula I, the tautomer
i , he lactic acid salt of the compound,
the lactic acid sal tun@feedtgeataut oner, or the mxture
thereof in the sybject's plasma 24 hours after
adm ni stration or|[ about 80 to 1,000 ng/nL of the
conmpound of formjla I, the tautoner of the conpound,
the lactic acid salt he /conpound, the lactic acid
salt of the tabiome e m Xture thereof in the
. subj ect' s _hl ood 24 adm ni stration, or (c)

@ 2, 000 to 15,000 ng* h/m _ of the

[0121] It should be understood that the organic compounds according to the
invention may exhibit the phenomenon of tautomerism. As the chemical structures
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:

-32-



PATENT

the tautoner of the conpound, the lactic acid saltP gmmoomm

the conpound, the lactic acid salt of the tautoner,
T e b@wmmMmmrEntﬁereof in the subject's plasnma OPCRIDS2006/045711

R
B B B ’rnnulxuxn

3,000 t'o 30,000 ng*h/m _ of the,conpound of formula I,
the tautomer of the conpourty ' Nc_acid salt of
the conpound, the lactic aci ,z?f?Ee taut oner, or
the m xture thereof in the od after

adm ni stration. [ ations may still also
be in a capsuhe o [
| east one of (a about 75 to 150 ng/ nL of

t he conpound of , the tautoner of the
conpound, the"lactic @cidCalt of the conpound, the
lactic acid salt gf the tautonmer, or the mxture
thereof in the subject'sjiplasma or a Crax of about 150
to 300 ng/nmL of the conpound of [formula I, the

taut omer of the conpound, tHe I:ctl |g/salt of the
conmpound, the lactic acid sajt=g Nbgdiﬁutoner, or the
m xt ure thereof @ after

adm ni stration, of 04t o 250 ng/ nL of the
conmpound of fu er of the conpound,
the lactic acid nd, the lactic acid
salt of the ta g2 the m xture thereof in the
subject's pl aSma ¥4 hBurs©after adm nistration or
about 80 to 500 ng/nmL of the conpound of formula I

the tautonmer of the coppeupRs, the lactic acid salt of
t he conpound, the lactic acid salt ,of the tfautomer, or

1. XxiU 4
Otheéﬁ%g?pn%s néfﬁtlh [b?)gﬁ;?%unﬂonlr%\QEQgﬁg’ o‘?ﬁ'ntuéa?nlé k"I‘le g,;ggrgér IJ‘?H(‘] Fautomer
lc, areahbwiibdlowpse of the formulation is sufficient to

provi de a Cnmacof about 100 to 2000 ng/nL of the
conmpound of formula I, the tautgmer of the conpound,
the lactic acid salt of thetco nounj//fhg/Jactlc acid
salt of. . the tautoner, or vf x{ure/thereof in the
subject's plasma or a Cnaco o0 4000 ng/ nmL

of the compound off taut omer of the
conmpound, ther| acty

F NH, HN
H AN \N H
Z
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

illustration and are not intended to be limiting of the present invention.
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acid salt of the conmpound, the lactic acid salt of the pATENT
t aut oner, or the m xture thereof in the subject's PP028020.0003

.........................

of formila "I "the tautomer of the conpound, the lactic
acid salt of the conpoulXAMPLBSictic acid salt of the

uto he xtur thereof in subject's
[012%fasrmnefcpre @“@MQ %gbr%'@d?n%@ﬁe pgedguhe %’@ﬂ]{)@ﬁ t he
compound in the subject's blood after adm nistration.

EtOH:0111] I n sdtRagasibodi ments of the nethod for treating
H,O:cancer and/ ‘Wate‘ﬂhl b| ting angi ogenesis in a subject,

Hcl: the formul aty stered once tW| ce, three
HPLE! mas or f ab(é% unt of the
nd of % bﬁwﬁm A i‘q {ij rl‘na 99@3 ycon‘pound

: Iactlc b tlll%ng;t ylﬁgyl rEZ'@ﬁ , the lactic acid
't of the re thereof
NaH gﬁt ni st er e@qddi‘rf‘l?éS@UBF@MS'Mﬁ@m ge from0.25 to 30
/ kg body \ﬁ@ldgl}l’m hygireide subj ect. I n ot her
enbodi ment s Nitrégeranount adni ni stered to the subj ect
TBMiray range f t-ButdoethyDstieo 1500 g/ subj ect per day,
THF:from about Te@rahedrbh®@nng/ subj ect per day, or from
about 200 to 500 ng/subject per day [0113] In sone

[01249mbodi MRIHENPhtukd RortRE OGN 96 cb[)rﬁfi‘)hhﬂgt e hic oze'r?ldlfs‘?ﬁ%ACD

i nhibiting angi ogenesis In a su ct
Name Ve 5i %@ﬂw@@eéuovembepﬂészae‘e) availbbledfcorml Advemeast |,

Chenﬂyfr}/??alr\r/gle gen’ou ’Ie ﬁi%tglvgg?]'?gﬁ\l'@scel Bé\gﬂgﬁgd% brand

softwheireaiiahle fryel ChemmnidveriahiSuftvitirs emee andOASIHINdmM “8kdion 2.2

small cell | ung, chronic | ynph0| d | eukem a,
a"a"%bi? g’bﬂ*& hem@iisa® Ulijasniware pagkageversionr & 8ravaiabledrom

estinal . stronmal
Camt{) g S0 {?l}pgc oryérﬁfpﬁﬁa%éeéq\q’gil %R@ ertﬁ |Cgmur$§,ﬂwﬁs_startmg
matefials sware rammﬂmmgtssanddm |ORPACRoM@ACBRirast asi zed. [01
14] In sone enbodi nents of the nethod for treating
ancer, and/or _inhibiting angi ogenesis in a subject,
[01253 he rre}/%ﬂau? ﬁW‘?f& mateniala salbeioktained frag epramercial sources
and pfédrutith! RS Bas RAblindb dhd 6FAIMThe GYL! & wherein the

treatment cycle conpris

Example 1
Synthesis of 5-(4-Methyl-piperazin-1-yl)-2-nitroaniline
Procedure A |
—\
/

OZND HN N— 02N
HoN cl HzND\N/\
N
l\/ \

[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
N2. 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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adm nistering the fornmulation daily for 7, 14, 2 1, or PATENT
28 days, fol Igovved by 7 or 14 days wi thout PP028020.0003
SIWATbYFEFI DR of the formulation. In some SuPGT/US2006/045711
enbodi nents, the treatnment cycle conprises
Afterddiit-Gi @tnélrmﬁg thendisappearanse aftiee Sechbarorindenanylirfeg thd reaction

tho stration of t
mixt R, kol SEERNy (Bt by RoaB e Bl 2 Larfeiure Water with
mecitattit# stisrin PTG eSOy ATixIRS Rakistifed Uil Péached room
Ingredients in addition those described herein may be

temneﬁ%ﬁucm@ad ithen i wvasdiliaiedt Theyepwisalid fhus ebtainen wasiasded to

10003‘1‘\?13@@&% 584 rg{lréé’g rﬁ‘%ll "ge(? Frﬁﬁlﬁfeé fh%g?gﬁlklﬁabﬁéﬁkgm filtered, and

the résull'&ln@ eelld Waelwa%hi@d With TBING®Y (560 &Y 263 298 then Wiy &fied Bnder
i nc por ted herein by reference. Such additional or

vacuym riustoeRi s danel dae resuiting selichwias) transfertied to a
drym?ctrdary@ﬁ@)ﬁh &4 H'v%éﬁu Wﬁoose @K odér: g{)(@é{%fgt;\ﬁfalght to yield 670 g

oxyet
(97. 8(%) d)fuiheiéhe dwmbmm;dpmsaawleﬂ’ewmdwdml | ul ose, .
et hyl cel | ul ose, sodium |l auryl sulfate, cab-o-sil, )
Avi cel, PH, pol y(ethyl acryl ate-nethyl nethacrylate),
Procrengtuﬁggryl ic acid copolyners such as but not Iimted to

[012va y( WFS-CMJ’rMJZ ﬁntr@@hmnsv(gbslz aret haesor @tas)ad@lae to a 4-neck 5000
met hacryl i c acid-ethyl methacrylate),

mL r%lﬁﬁ'% éﬁ%@mé Ifited viipan mr@@ﬁmrqscwmens@f, gasmm@daddntuon

funnel2 ot SYGCRIeIor RS ToR sk s Aaeh pHBRANI Nony

Methgrtmtm'azmlea(v 68dhgj @400, 7[8¥1mbB)anth20d Efd@ﬂ letharmn$508 mL) were
e designed for to be shortactin

addefjggtﬂl"g ‘é?%%@%ﬁ@”‘ﬁw StHBf‘QnJ hedflasksvas agaiB RUrged Mdihie, and the -
reactWﬁas ‘fﬁ‘éﬁgﬁ%‘g‘}?éd‘mtﬂlffg | e?lglﬂ%ts'%? bﬁﬁng?nantle to an

formulated for contr ase or for' s owr
interna) famperaturecofHE G (+¢-a51G) arid printamedax ¢hatetbaperaiure batil the

| s

B el SRR fe A SR AR Rher o

reactih wasdbhiphste ﬁ’éatmgﬁﬁ% QliscoRBnasE anB WY ré%itBAtwas cooled to an
general health conditions, sex, diet of the subject,

Interrtﬁii@npﬁt%umfﬁboa@ RA07E 4o 25F Conith @hmrleg* argk Yreerdastion avas stirred
for 2 ?J‘og h%?l??' QEH % % f(g &%g@ d §ﬁ%ﬂ oIF% (abovﬁwy?%?paeqazm -1-yh)-2-

r e con al n|
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% yield) under vacuum at about 50°C in a vacuum oven.

Procedure C
[0128] 5-Chloro-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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are well within the bounds of routine experinmentation PATENT
and therefore, well within the scope of the inst arft~028020.0003
T WO PUeNG47eN . A §herapeutical |y effective dose negT/us2096/045711
e “depending’ upon the route of adninistration and dosage
funnelf anchthdineorpetel erotesl Thelask dvasrthenmpogediwith N he-

Methyigigereins, i d. 1e0% hagits D Arict AR stiend (aag 3 iere added
to the,¢8§& drifidsk ied gﬁ?ﬁgt @H&ﬂ%ﬂuéﬂ%@ﬁﬂ%ﬂ ri€d ifeQL, Saneineh

can e expr ess the ratio ween DSO and ED50.
reactxﬁnnwals[vﬁamitane@andelshiz| ghhdlaskovagiveated ime heaiopanantte to an

intern GamReiEs B A iC o AP E AT FRaRRI A By ESSkS b he
reacﬂ&%@%"ﬁdﬁ@ﬂe’@y t)félé’él Redsb i heeyhs aaterhi r‘iétﬁﬂy HFELG nAfter the
ani mal cel | tures or experinental aninmals.[0118]

reactlwwamcwnmete, heatimg wasetiseardinued srwktbe rapction way q@@Ied to an

mtern%l tgﬁbogeq%tgﬁ‘ éF%éSL&t'%go\ﬁgh %Q&ﬁ'u d%ﬁd\mﬁ%h@% Q%/as added to the

mixturienPa ia@adRitiorofunnel @\herlthbld@rbdQﬂ 1ohowwhilditkefintepnal at es
a bi ochem cal pat is defective in_the

tempegalyse was malr\%ﬁ@@@@wét%w @awﬁﬁ@gw&erﬁﬁqﬁtm wagsegplete,

heatmﬁu\ﬁ%@ QI%QSHﬁané%F n@ ek l@ﬁ%lxﬁ% Q\fa%célﬁweabfoe@o%l over a period
oma, pancreatic, carcino

of no lassttleamyﬁamgstmas mtemeéMmpemmmfczmm(hg@heureactlon mixture

was g} S s AN OB L PR Y B G R Bp"G e

resultlﬁﬁ%&ﬁﬁrb%éﬁ thRnaMERaY Eh R F1dsR riderilfe? 'cBKS @ldr@Washed with
resent invention and should not be Interpreted to

water (1 m*t L}, 159 % ethemol Ghxilh).cand 8a%nethanplod201L). nTkargolden yellow

solid e P Bo=T30 &Gyl T 0 el oS o ool Sfdhngy o400

(99% picty)i wribr viahlietat abayt 8020 ika vacaumdegrand where
tablets are so provided, capsules may al so be

provi ded. " Scheme 1 [0121] It shoul d be understood
‘that the organi c conpounds according to the invention
may exhi bit the phenonmenon of tautonerism As the
chem cal structures within this specification can only
represent one of the possible tautoneric forns at a
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time, it should be understood that the invention PPozaoFg(\).To%,gg

enconpasses any tautoneric formof the drawn
TS We 0000641 E; FERCL exanpl e, the conmpound havi ng t PET/US2006/045711

formula | is shown bel ow w th one tautoner, Tautoner

| a: Tautomer la Other tauEX#Bpledf the conpound having

sy F A e TRy P b3 5 M oy

ester nvention, thus generally described, will be
understood nore readily by reference to the foll ow ng

Pmcsﬁéfﬁ% s, which are provided by way of illustration

§ i ntended to be Iim#tingof the present

I nvent _ .. EXAVPLESd:0123] B ol | owi ng

ONS ade used_in the Exanp e Et OH Et hanol
y drochloric aeid HPLC "N g

i qui g Chromat ography KHVDS:| Pot assi um

bi s(trimethyl syl )am de Li HVDS: ~ Li t hi um N

bi s(trinmethylsilyl)am de NaHVDS: Sodi um

bi s(trinmethylsilyl)am de NaOH Sodigim dawy@dr oxi de N2:

Ni t rogen TBVE: t-Butyl nethyl et heﬂ\f'I}E:

Tet rahydrof uran [0124] Norencl at GPe Tor °fhg Exanpl e

conmpounds was provi ded using ACD panme versfyon 5.07
software (Novenber 14, 2001) .gvayl abl g fr Advanced
(1.
N N/\
2 g

™~

[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
mol. 1.0 eq) of 5-(4-methyl-piperazin-1-yl)-2-nitroaniline and 2125 mL of 200 proof
EtOH. The resulting solution was purged with Ny for 15 minutes. Next, 20.0 g of 5%
Pd/C (50% H20 w/w) was added. The reaction was vigorously stirred at 40-50°C
(internal temperature) while H, 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 N, 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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Cheni stry Devel opnent, Inc., Chem nnovation NanExp%H)ZBOF;%TO%%g
+ Nonencl ator(tm brand softvvare avai l abl e from '
TR TS < W@b@mosuToveli-hri. Sof tware, Inc., and Aut oNom vePET/UR2086/@45711
- available in_the enO‘flce(r) Utra software package

0.37%dAS| splutio aokid Nasid (2% envesriben egddsdin onsmssiien.iand a
premﬁaft‘?@‘%hﬂggmgg@)rﬁgﬁeﬂﬂﬁ J@I&tntfégs gﬂ?%gﬁgﬂj r i theRYitered.

The $wliteRss alaghed wWithldsd (2’&f4ome§bﬂdtdri@@ ateBe 0 ial Svasunkeven
obt ai ned from conmmerci al sources and gre pared by

proviginohdls 7 tgn(é’m%bOBI%(%meéwanlperaZInh‘ey - benawmléazpl 2-yl]-
ace’“%ﬁ%@?ﬁ '|1)|a%(§31rpaazk|e X?HQ\S\/'IP)OWQ%T troaniline Procedure A

[0126] 5-Chloro-2-nitroaniline (500 g, 2.898 nol) and
Prockdomee B/l pi perazine (871 g, 8.693 nol) were placed in

0135} {1 nA 5400 L Ashesiaclpiedelhsknvasigrd v ehadisastirer,
cond%ﬂgem?&’nﬁgra% rogge%;és ﬁ'héto?ﬁd Bl b‘ﬂlbbfe‘?a"\*Hd e%ﬁ‘ﬁéd ﬂask was

lete rea cal 'y overnight) as
chargr;d Wﬂh(&OO g (1.27 midl ef S*Pmmghplpermh-ﬂ hd)- E+m’mpmbmeaand 2400
he reacti

he 5- 2-nit I
mi. ofgobiRast S [BeTpaeA &l Y ting hs pbeB S etbalitt] oo
ethah QIR iistidt neBbesanyith rﬂls@%@aﬁ}béﬁétr@hbf forilis r@B@tlon) The
resulting mxture was stirred until it reached room

resulfiagnseludion veasestiredhand ipurgraswith IN2dpe §d mingtege| Next, 2317 @lof 5%
Pd/Ct 4%% Plbb% g@%ﬁ%@?&?odt re%g%)n ﬂ%sleTM@tréé?tgﬂ\\%/aesssel was

eresu Ing mix

purgéd Mﬁmrwﬁf,or aBd'ni'nhl%sf eAfiet puvgirgpiitia Napthenasictdn wWeb el Wi purged
and then was dried under vacuum for one

L (500 nl, 2X
with f#egw m@m?gnxég AB8wr bubeensiart flawsal Hp Hyyovghitae fagk- The
reacﬁdrﬁ%g es'hforgg étt tﬁgaszjléig) n%] qgmﬁ@ﬁﬁtgfég%lfem agl%gcblﬂfﬂ)med through
the n@&ﬁxr@%tﬂdﬁetﬂqe’, trieith - p:ip@natzwﬂﬁ-yasz altmnhlma was\/dempletely

consggn%glegﬁqurjge e{?{@ eggtb\LH ﬂ_gih ;’?I&g i t%%%lnc;nl tlmqg v&e?sog hcz)u%

[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 N until the diamine was completely consumed as
determined by HPLC. 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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mL round bottom flask fitted with an overhead stirrer,PATENT
condenser, gas inlet, addition funnel, and ther norfE0#}020.0003

~—|T_‘§;»~§“yg{gp,g‘ggg/@647nijg}@vf'_g]‘ ask was then purged with N2. 1- PCT/US2006/045711

Met hyl pi perazine (758.1 g, 840 nL, 7.57 nol) and 200
while theopifl veashianoogh{ B0Betwicpnvieard 40ddhe msuliegrsempension was

stirechio ARHE ¢ MEUFLARIS Hininaning he isloal trarakps af About 20-25°C.

e a8t ARAASRE et S TR A Qe W0 5 x 00
mL). Thepeliattadsolidwds drieel teeacbhstaniaweight Bip56t@ untigpisaldni in a

about 40 ho_urs(% as determ ned by HPLC. After the
vacuupp¥en Breviiag SdR 8490 1iekelilig4wasthul-sipsrzinded)-Ahd

veneclECHESL IR IESALENTTLr 0 4 PRI OB foratie
work gt pracedufegrthe fittatss ivens sombéest! any tHeabthahbl was gemovEd under
vacuu%é&lgﬁ&éﬁt%@ﬁé%@ Bg%g Eér%pé@%l Mt@g g’{ ;rr%a%} E)Pqe:/vas then
addedotbetﬁbgggﬂﬁbgfbilh%’d fld SN0 REEIdoRiEd 1RAsEUt 02CH %h Bhlieous

was a the stirre reaction m xture over a
20% Nae@Hopleiorawes themaddhed slowty Wwithtrapidi stirdngnéd bring the pH up to

0.2 (S FIRREBbL BB B RS Ehrd bSTREh Bt 07 oo
descrived apevB! gt altdieatheswbid (g PP&@@M@ Bv&ﬁdéﬂ tHer Igﬂﬂfté’ﬁ to light
about one hour at a ter;pera ure of 200C to 300C. The

yellow produet ing/iglis egrtionas 97¥en filtered, and the flask and
filter cake were washed with water (3 x 2.56 L). The
gol den yell ow solid product was dried to a constant
wei ght of 416 g (98.6%yield) under vacuum at about
500C in a vacuum oven. Procedure C [0128]
5-Chloro-2-nitroaniline (401 g, 2.32 nol) was added to
a 4-neck 12 L round bottomflask fitted with an
over head stirrer, condenser, gas inlet, '
addi ti onfunnel, and thernoneter probe. The flask was
then purged with N2. 1- Methyl pi perazine (977 g, 1.08
L, 9.75 nol) and 100% et hanol (650 ml ) were added to
the reaction flask with stirring. The flask was again
purged with N2, and the reaction was nai ntai ned under
N2. The flask was heated in a heating mantle to an
i nternal tenperature of 970C (+/- 50C) and mai ntai ned
at that tenperature until the
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R i x"
H e B0

reacti on was conplete (typically about 40 hours) as __ PATENT

determ ned by HPLC. After the reaction was conpl et&28020.0003

emmomglﬂ/va;s ;di scontinued and the reacti on wasPCDUR®A6/045711
't"d”éh "t &r al” t enperature of about 8CDC with

stirring, and water (3 Exaimplesds added to the m xture

dd f d, of h
Methea for Reariaing Watpe Lanieet SHE-HaMethyFeiesazinotypih: ' ©
benzo;lfaldaéél m}/e}é@&@ﬁc adfl LR eWesy conpl ete, heating was

I scon and the reaction m xture was allowed to
[0133¢00!  offef4-Hletieylipipbratinnbyl)ddbbenzimidare-yl-acetimacid ethyl

ester (L4 BeAms I Bt n o ROuR SunrkBa bR R Al pontent
of ab Lﬁ@gﬁ‘/aﬂmwﬁ‘ Eﬂ%@e&@@@zo@bem[ eSWhd bBHOM sk MAVEiSsdIted in

tere he flask and filter cake were washed
absolmetethaaole(ﬁoo L x lihe;pmt@fn%)utlhams goncentratgd tosm Ehigk gl using

a rotaﬂ( gg%r&oria ramﬁ? 69%81 ﬁtll%ﬂas%g\&rﬁgslleiso?@j rggt'ﬂﬁ)gl‘b%dpfeswas

repeaféd RAS nibré 36| 'Elhé’lhl@lﬂdﬁhusaébiameaﬂw@éam inFAETask and placed
vacuum oven. Exanpl e 2 Synthesi s of

in a vaeuym-aventhaated pepAG avermyght. Karl Fisher analysis results indicated a
t t eSSt

water &W\gqé@?ﬁé‘%ooﬁﬁlloluﬁ%&)@%ra& g‘ge@ac%‘c%m%? bzftvr\\ﬁfé{ rﬂ‘éﬁ%ﬁf €

prowdséd rnbﬁéasehfwémrmtm procetdenekExaraplé zgaSDtInéﬂ sn:Nems lsath as

gl_ ped flask was charged wt |§,
toluenﬁ)and I-U'-pg‘@y ke used in place of the ethanol for thlS d?y g process

5- (4-net hyl - pi perazin-1-yl)-2-nitroaniline and 2125 niL
of 200 proof EtCH. The resulting solution was purged

with N2 for 15 mnutes. fexhpled- 0 9 of 5% Pd/ C (50%
H20 w/ w) was added. The'TT?f?_"l on was vigorously

Syntisesis afol-Amino-56l0arord-fi-tmetbybpirararin-1whi-1d-henzjmidazol-
ﬁébbl.ed i h%(%%h the m xture. The reaction was
2-yI-{5RARola-2 R v for the di sappearance of
Procéddre Aet hyl - pi perazin-1-yl)-2-nitroaniline by HPLC
The typical reaction time_was 6 hours. [0130] After

all the 5-(4-nethyl-piperazin-1-yl)-2-nitr |I|/He\had
di sappeared fromthe reaon, the wpol ut purrged
Wi th /07 m nut esuwNext, 440.0 g [
" N/\ KHMDSTHF x N

H k/

N N (o}
~ H

[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-flucro-benzonitrile (95.3 g,
700 mmol) was added to the solution, and the internal temperature was raised to
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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(2.25 nmol) of ethyl 3-ethoxy-3-im nopropanoate PPOZBOZ%TO%%?;

hydr ochl ori de was added as a solid. The reaction was
SIWaEoorioed14t 40:150C (i nternal tenperature) untiPCT/82006/045711

reaction was conplete. The reaction was ponitored by
was qeieInpied 4o bﬁecqgnglsmaewﬁ’r#@e(r& StapIMSHR Y owﬁﬁmlﬁﬁd by

mterrﬁﬁjhgte \EQ p?é@alrﬁ l Tﬁ@ ﬂﬁg# géhc{n#)ﬁ‘?'n&ﬁﬁ‘e %Yazs ﬂ?\%ﬂrc@en%éﬁ "oy

reac fon wa was cooled to
pourihg itpetodti0 ¢CGO0 rrle)Iaﬂ*ﬂrsirdnmgﬂmmuﬂlqgam)«uﬂreaaitll ithad reached

roomgEWELEtIA:  Bp SuR e WER et HltSreskanihe TURE b aas whshed with
watef ¢1'Obbg'ﬁ S Th t §\ﬁ sBﬁél’Wasr desgsh R o‘?ﬂﬁ?'ﬁ% and dried in
| ng 0 e

pr ovi "thic range 0| The r
a vaomam b‘aéteat 5@"0 Dv&‘isﬁ)ghﬂpro‘ﬂdm@ 15576 IgC(I47395}’ombf the. d&nielddﬂf amino-

was t hen in one ort
5P ok Y SRR AT T b P RSl B kG b lip-2eene.
for 1 hour and then filtered. The solid was washed
Proc¥ihife B20 (2 x 400 nL) and dried at 50C in a vacuum
oven providing 251 .7 g (74.1% of
[013516- (4- AeB0R0 A @}e\e@kuaﬁ@i@d flask wab eqrippediaito p-distjliation

copeR bR AroBR, £y el ARG A g rechanica

” stlrreWaEB -{4- Mbﬁ%/llﬁlééraalnﬂ”e—fyt)aﬂﬂibéhzm|déicﬂ¥2-ylg—@n@ﬂ@@erd ethyl ester
erature probe, gas inlet, and oil bbl er. The

(173 e 570 a0l RS magrgﬁs)anguemeweaﬁtoso@wcbtne rpackor was purged with
N: fop 5 fftss) DRIRIE 2600 i s ARk It 1R fladk Bfin Bhiring.

Afterainde gbmi had }dl‘sééﬁ%cﬁ}sbamt WﬁB demoved byodlsmmtless(aatyuum or
use r t t t The .

atmopRRIIG (s NERIeG LPBROGETECRePS 0T aTave Uik Aty LRINGhaa S

nece%%ad'g‘ A AP OOb'erﬁ[ of %&véfnﬁh@{i( bée/i;l1 Pehevea O&E%O\N%s @@Eped

to the reaction e reaction vessel
and thargaction was NRrdest with Ny 08l aff dey Thlr wias ghen addwto the

reaclgreydspt (e wiea e vy vt il oY B The

atmo mﬁﬁ@ﬁd)%é’\@éalﬁtddnﬁﬂdte@turﬂﬁaﬁﬁfﬁe@ﬂ@b@ﬁﬁﬁ'oﬂs@%ﬂf Badibegn
ile was bubbl ed through the m xture until the

remoged 4 This; prpceps e pdding-dryiHF andseiveahremaealwsas repeated at
Ieast?l%g@{a? &c% t‘n Yo ﬁﬁ’éﬁgtlﬁ%u@@ S SOt iEFLTrovdAsndikRY 6fust

e Was
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 continued 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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[0132] After all the PATENT
5- (4- net hyl - pi perazin-1-yl)-2-nitroaniline had 70280200003
Siwap®appsaredsf fom t he reaction, the sol uti on WeST/pSI0geHS711

................................

wth N2 for 15 m nutes. The d| amne intermediate is
the interpaldemperatuee bad caachagass-#akenKHMDS sottitiondd8u8 e, B2 mol,

hyl . . ,
20% BHYOS I THF) ek siBistindhe Eofshanointos peditondunnglayer g period
of 5 rﬁuﬁ@te&@ﬁé’htéﬁﬂn@tﬁé §HtBrrRY BmpBeRRlireot MoufBBU Qe dunngn

m nutes. The Teaction was stirred at 45-55C
additiornidéheart addilion ofithe patassitim baskﬁewasmmamﬁwe:madtleh avas

stirre<f qu@ué\rgc& det glrrﬂéﬂrjrﬁg e%m%i’#s% w-géfsélléw fg)ﬁ S\Qég aﬁ%t rin?nrcjtes and
the regeﬂdg‘a ﬁga?‘,/ bd E@mb%?éwmﬂw was tlﬁdé)t\/\ﬁ{ll%qnéﬁﬂélﬁln‘geth@lﬁﬂéh%lgh

Celite. The reaction’'flask and Mite were
temperate wh foau38i42RC2 00 spmptef oBherlegEtion Bas ther) rembeed and
filtr e comhi ned in 5000, nL ask, bout
analyzech by HFL3: " itfe FoActahoves el eamaleumrac aScdlgtion
was addelRt@HEL N ovaled Berid P35 'Hﬁi)mu%%daﬁd“% r%f@’rmfa%@lrmd) at 38-

were added to the resulting oil, and the resulting
42°C fonda6@ miastes t(iher anoulhef KiebD$ solytisoladdedrwasdetermined by

the fopPe5 THBAIBE f5tCdsut-BoePr AL oien PARR D 10 AL T rato =

3.50, tHeres@AlL WasBaHaY Ui QO@>ﬂb@L&ht|c¥5 RO B8 rhiDaRANRY. The

brought to between and . The reésulting suspension
IPC ratigsisaquet @jthe@reammesnon@ugéo wihaminaraifiwoso-8i 6@(4t-methyl-

piperqgi ! o TR AR RadbRe S Al a7 SR BB o

corres*/pdrhhrng@ thé uncybizealintertizgliate).| ©nteths edadlionasasicb®Plete (IPC
a constant weight at 50Q0C under vacuumin a vacuum

Jratlo %2@}; the AR Wasg80leddo Egonteypaldemperature of 25-30°C, and water

(50 B8} s BLP BBt sl PRI s eapaning

the mtemn@memptemnaé hVE5-88PE (MPord BEaHatife, thBgehétidd Bt@®nducted at
were combi ned and the et hanol was renoved under vacuum

40°C gnd watert is|agigled within® mumstesdT he guickerguedch vedusesdhe amount

o ) 9, P e A b i -
d|st||ld‘t@@-dimxalratys@gd\/mjlvédmvasimﬂmk/@i bwibétmmﬁdh (\@@udm or
stirring to brin

atmo é'P) using depkbas I"F‘HHHEA% &ﬁ‘éfr @%@Lt cpfes,plvqnttl‘@d&eqih@moved
d.stu||£rpg§g%sﬁ§ugé§§tgw§e%@ﬁ@{éacg{iﬁ t"‘gé'gt t oag& 'vﬁﬁ NO" WABr (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 minutes before
cooling it to 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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yel l ow product in yields as high as 97%, Exanple PATENT
Met hod for Reduci ng Water Content of Pb26020.0003
,”vlv O 3004647t hyd -pl perazi n-1-yl) - 1Hbenzoi m dazol - PCT/US2006/045711
"SEGE ] AL iE e d et hyl ester [01 33]
Procécﬁ:r@élcl\/bt hyl - pi pera2| n-1-yl)-1
H benzi m dazol - 2-yl ] -acetic acid ethyl ester (120.7

grargs) that had been pgeviously worked up 0
¥ terNcon nt of about 9% H?.Owa§ plyac 20
L om f | askyanth-di ssol ved in g

et hano 4 ). .The anber s \ oncentr at ed
to a tthk Si Ny 2o k@tdry apor at or With heati ng

until all sol vent wes™reesnoved.
repeated two nore”tines. The thick i | thus obtained
was left in the flask and pI aced in a vacuum oven

[0137heat ed[Gr{4-BEalylepipemniight -y!)Kel 4benzmdaz@r%rwr§p§h¢ asigl etpyl

oster ) 628 el A B 0T R e U228 4 6T mo

were xhs#g&i ihfo 4 Bendvkored tmragk ebaferp hhehtin@rhattisand Gies with a
such as tol uene and THF may be used in place_of the

condenseinmiechanicahstisraiy gasw gﬂcﬁr ape dempesaivi Rrokesyiheneacton

o g TR WSS T Sdfeosiori oo
while mgﬁﬂ%&gag galel‘v‘gahtlxdn ?:sewl g/als(r:ag]aln {olﬁbge:ti with Ny angomalntamed
undegbip EFhemyte(raﬁl t@ra'pé/r;}twee@ftﬁbﬁdﬁx e At B%wz@m%a%mfe of
63°C&4F%‘3b‘} hTé"\Ead( ﬁ@%am hal terfip SO0 FeHr thé ﬁﬁhufé {vegd

con nser Stl rrer, tenperature

maintairderat am; PUI g‘@) \MhTé‘la@pil@mnately 2.6 L of toluene was distilled from
2- Ami no- uor o- benzonitrile 700

the fla&lﬂ@r@mrdedhee@ Qreﬂsu@(38ﬂml-t1l6)etorrndl§¢lﬁlag heé\ﬁ&r}go ébi’ﬁ; &+-10° C)

R T
wate’édEN (W48 gledter 39D .03W, thavranaitide d.®V of tauees ived aafded and

distillationrll leétsigbeated. This process was repeated until a water content of less
than 0.03% was achieved). After a water content of less than 0.03% was reached,
heating was discontinued, and the reaction was cooled under Nz to an internal
temperature of 17-19°C. Potassium t-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 HPLC showed that the reaction was complete. After
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When addition of the potassium base was conpl ete, P%ZSOZ%TO%I\(%

het er ogeneous yel | ow sol uti on was obtai ned, and t

- o131 WO MRaEIY -enper at ure had risen to 62C Af ter ncm%szoodmsnl

6f 60 mnui'és, the internal tenperature decreased back

the reaation 00 cernolatﬁe65cba¢t¢fdrﬁtaéwa§t9éﬂﬁdﬁedh? §tped FeRFIA% e
i YT G i I ST S BB RS of s0, e

eﬁk@w tke»r_ VoluRe)iundentredita hree8renfrom the
THF V\)é{ggjlés:[p?rarl ng resulﬁgr ng m)xt ure until ilét ha

d
reactianemotiers. rWahert érﬁJe) wee then Frudediliarwise dpshe rragtion mixture

using %q@ggrrtﬁp fua%jl t'ﬁl'h Irw{tyr%h\%@%‘gﬁ'rﬁ;?%\’%ﬁ :?gﬁj%é!a@tt@mg@lragbre and

stirreddbY hf1@abt fhoand THE rgistture was\hen ditteradg ranaitthé(ﬂli@’ cake was

d 0
oot b, ol BT 20

oo ofASBIoR 0 oy RS S s et

50°C t\MtII B corbtadtiwéight was @bmm@d pmvmng@meg e&&m%mrmdeared 4-
N2 gas inlet, an addition funnel

aminoss flaosr 31644 (Mo ReL APPIATAr A H-berA idgz0r s Y- -duinolin-2-
H benzi m dazol - 2-yl]-acetic acid ethyl ester (173.0 g,
570 mmol ) was charged into the reactor, and the

reactor was purged with N2 for 15 mnutes. Dry THF

(2600 M ) was then charged into the flask with

stirri ng After al | theExamplead di ssol ved, sol vent

purn S ST B B S L g5 PPz
e ST 0 h e

[0133] eact i Ar30RAsMp-geek m&&ﬁwppq@whﬁf 8 e'}ﬁegi %Fﬁrp%@re
probe g%@gg@?\éﬁj rtnggh%ﬁrﬁﬁf%tﬂ%r%ﬁ%ce&@a‘ﬂé%ﬂng%aﬁ@ i 'Phe flask

I on (‘vacuum or atnospheri c)
was tN&$ cidiged withdurhied-5Hltoro- fﬂ-r[ﬁr(nhemetﬂ:@lampatazm-hyb) -{idnt

benzigiarahe VIEROR A Sransda e Oredae hd (hoyRg il was
suspef}rtrq%fjgg ?550? eyl ﬂ) Y a?rﬂ’_? ahf&tifedY aAtsohfe £85BRVAS:1 solvent

] ust n the first 3d|st|IIat|ons€%
ratio igfuised. Wiecéuspehsidn wasitien heated éﬂmtredeﬂmmerrmege g of

about?}n{%%ZVI’?mt%t?rrrgEé)%rggnﬁ&%érv\%to? about 11 h Holur. Llfhetﬂegcmeg'tﬁen stirred

for 45-75 minutes while refluxed. At this point, the heat was removed from the flask

one.

and the suspension was allowed to cool to a temperature of 25-30°C. The
suspension was then filtered, 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 ¢
(96.2%) of the purified product as a yellow powder.
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contai ned |l ess than 0.20% water, then reaction was PATENT

continued as described in the next paragraph. HoweV&¥28020.0003
T ~WO Rooloes7analy i ¢ showed nore than 0.20% wat er , PCTYER0D61@45711

drying process described above was continued until a

wat er content of Iess t hEmathplé® was achi eved. [01 36]

ft f, Less than or t 0. 20% was
Presiirafig & i gf‘ RSk of daditinacseRaa IO 4methylpipgrazin-1-
yl)- wabegimnaazbhz-wf] SHLdqhiAbIIAR-dpRAr at us was repl aced
th a reflux condenser, and the react| on was charged

vvlth 2-am no- 6- fl uoro- benzonl (6(6 Z\Nq 470
mmol ) ( in some profeduffs 0)95 vahent $"1s used).
The reaction was Agn_heat eq t o i nt al
tenperature of 3§ C. Wient e |nternal tenperature

, hsol ution (1313 g, 1.32 nol,
20% KHVDS in THF) dddet® to the reaction via the
addi tion funnel over a period of 5 m nutes naintaining
the internal tenperaturgoaiaiak@ut 38-5C0C during the
addi tion. Wen addition| 6PHt49e pot assi um base was
conpl ete, the reaction s stirred for 3.5 to 4.5
hours (Ln sonme exanples it was stirred for 30 to_60

m nutes| and the reacti op=t@y b onpl et p wi thin tjhat

' tiepperat yre jat

from 38-42¢. A N e rgacy\on s thefi renpved
and ana| yzes by . the reacti'dn S\Q%/[P\

conpl ete, it QHNDS sol uti on wals| added t8 |t he
fl ask ove verikogd of 5 mnutes and the re@tti on was

stirred at 38 &ZC for 45-60 ninutes (t he amount |of
KHVDS sol uti on added was determ ned by the foll ow

-
oradf, 1 A SO 1440 0feh AR HER oo R X VE0hebt

temperatbe pribieg a>Nl§as irfeth aR@ al”ﬂn_ecM@ﬁchdsiiﬁilfbr Time reBElidratessel was
|§ el ﬂ@zl to . the area correspondi ng

purggd amtﬂ for gt 18- misutes ard Hgﬁ%h?égaé ivith 4-aynino-p-fluoro-3-[6-

(4- msﬁgﬁgﬁk%ﬂﬁ@yl %mbénﬁm%%&p%uwl-n?gﬁﬁ& BioHe4a94%Y 1.23 mol).

ea corre pondln
A solutior ofrBXli-haelic adido(@48h?eg,r Eiﬁtmdmf\msncumeplsee ¢he fdfilGwing

> 20 he.react dto an i nternal
paragdphE e L33 M. SabelenticiE ant] we8 AiopaRethiegedarged
to thé Péébt'bHQ‘Ia"sRaGtW n@Welk lﬁltl@férd &% Riediin ritd) ¥hash¥héd&ion was

mai nt ai ni ng
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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the internal tenperature at ' 25-35C (in one PATENT
alternative, the reaction is conducted at 400C and PP028020.0003

sWoRdencd7s9adededs Wi thin 5 minutes. The qui cker PUBNS006/045711
“Feduces thé arbunt of inpurity that forms over tine).

lactid aeidrsaitl ahd-amirde feorovds6t (Aemetiapieazim t-91)a H-benzimidazol-2-
andn%ol vent was rermved by

ylI- 1'glq§+t”l“‘%"%r§ :Og}r‘lr @55‘” at dmaler? $ pieEe petied o the fasi aqd the reaction
was SR8 5E84-AESbr éé%n%s%efééé é@%ﬂw ﬁ%ﬁjeéggg %%ﬁ%ior’ crystals.

distillTation was di scontinue
Onceungtals werb phsentpstirring WetOredubets atlb@ raosed tHeorddtfion was

r eact on flask while maintaining_the internal
stirr 4P éoran 2dditiona OO0 minutesadhiedrastion wee thers codled to

aboﬁbbbrq‘?%lr % aq@r%@ﬁo%éb&?ﬁ ?}O%rpsgéj { b%ﬁ tl?‘lﬂé’ﬁio I n%yqlshalttered
throdd®r a 2580micrdh %ltfeﬁﬁﬁltér' %él%@f‘dﬁ/\/é’é‘w‘é@ﬁei Wltheétﬁg %la(5§4 mL)

the flask and filter cake were washed wt
and gigoechuntil thﬁmtsmal termpersatoiet was abows8°Qir T cbtd ahanol was used

o T s B i A
colle&ﬂedoédﬁd?wésﬁdﬁéd 152 *&Shsﬂé‘n@W tréft %O"é’ilu)nd\]ar vaguum in a vacuum

H-benzi m dazol - 2~yl']-1 Hquinolin-2-one as a ye
ovenpielding. F1 ¢ edB5e7 %) pf)themsi[aﬂme@éﬂbwmbtma@drmldf 42Lam|no 5-

ﬂuor?-édg-(é-rlﬁ% i%ip:ﬂgréjza}%g yli&}q éﬁlazmldazo‘?%l—ﬂ ?Hha/umgllsg-%rone This

procédaeiprovided |F@b®ﬂhCA bﬁﬂ*@l@lbﬁlé 'ab%l dat'df Be cdntbburel A ‘ﬁ%t?er dam or
char %ed into a 4-neck 12 fl ask seated on a heatin

inert gapRdifians were txnl@ailyvuaad @rm’th@rfﬂ’@atlomemgas c¥Vhile the dry solid

I
i 84 86581 092 oL HRRERHAG ol i yatoran
becomme stickyc lRregautionstwerehtakeras biveid proldnged edpokerd éf t‘h@ﬁfvet filter
reacti on vessel was again purged wt

Cakei%h%afjrﬂ?%ﬁq}%% under N2. The internal tenperature of

the m xture was raised until a tenperature of 63C (+/ -

[0140C) vagafifefdi8dactidScitHereraly & UAE 802k Rw water, and
g% R HOUE B

m Xxture was nai ntal ne 63C°(
contaipp €l imersens lyimers lmaddltlonltoé‘n@mmmnmbrm Iabimedcrblr OFhet im@le ratio

of IacftjlI aﬁ%ﬁ ﬁfrﬂegrrtﬂéﬁ%ﬁﬁgr %&%Sr‘?e_lf%l? %fg?}é) éﬁa Cpmﬁ@al grade lactic

acid maglbesisediasthe pescdss ddireibet e tN@bRICcBRY SarhgtdpH 88the

mxture. If the
monolactate salt preferenhally 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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water content was greater than 0.03% then anotherpg,doo o0t
L of toluene was added and distillation was repeat ed. '

o LS EWA R0G/0p70TESS], ias repeated until a water cont ePCT/UB2006/045711

| ess than 0.03% was achi eved). After a water content

secongs/0.@a% stepaiTon B3PS Crwas Heed. Helmingydwiagro-3-[6-(3-
ot BE P17 R BRI UL S R ac ok s

foundtto lschibii 4l Gighnddgriee 02 @Pgstatlirityrand hade laglistihdd pomolee X-ray
__ potassiumt-butoxide) was then added to the reaction
diffraciigler N2 at a rate such that the internal tenperature

of the reaction was kept bel ow 200C. After addition of
Furth&MCRPPY BRa R AZAMh Of | AAMRS-5A0B0RS56-(4 MeethPBiIer8An-1-y1)-

Was Strrread at an rnternal tenperature ot ess than
1H-betiGidazol-29/(x MauamlinThene dmgtic Acid, d-omasAt hen rai sed

[0142h0ur . YRER wiRsrsten eutALN Baiib ket PhvdbnaitSahater
(Copgetdd tétﬂaﬂvgr?. MétNiedahile Holdtad v 03Pord BYhASdepthavere used

reaction then nonitored for conpletion using HPLC
(TTK typeyh&ule fodthedighs patsnicy of die investigatedidigg sabsiange sthe sample

oo e e AT i
bencH.eaHd WavaRAgIOGS the TRlIei Eraafiation i@ h54060 Aandtehémag tilte was

equi val ents of BOt assiumt-but oxj de was added ai .
operalethat axveHagn " AP keaad aurEeATALEA Tk SIcR Pre oL A gand 2
s i 10, Af t i
coun{ 1 A5 £EpIRSHUBEARIEA’ 55, 1 phdyd Bendt oo e

powdeecthecsamplethalder, fHeerecertdd intensity rnag he wariable, aodansmall

interpal te rature of 50C and the THE. di,st.ill.e
amorglie? bastsiouRs resiasFomane rien falbelacp L 4RlinbyE from
' ' i g sh apated f
Ay A e P o e S e e a0 om @
crystdliiration. expeginmintt ure was t hen cooled to room.
tenperature and stirred for at least 1 hour. The

. , £
143, 5o THERRER it BPFBfip A proiaghhieis, 15 feiaieny
prominbln_t gﬁ&th@tblfpe%&%/wwrb absbn(edlat. gbduit 5.7 ebduit 11 18, apelit R4,
about s GuAPOVE TP Bt SBUEATMATON 19chaRaHt 19d Ghoukaa S, about 208,
abou® 8l BGuPs PN Fha\d BBF Shdd 244 darifut BD, 3BdLE 85.9% 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-quinolin-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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am no-5-fl uoro-3-[6-(4-nethyl -pi perazin-1 -yl)-1 PATENT
H benzi m dazol -2-yl]-1 H qui nolin-2- one. Exanple F5'028020.0003
e “W(quqn,)fomymwh@m qf PCT/US2006/045711
AR nos B5-F I'udt 0- 3- [ 6- (4- met hyl - pi perazin-1 -yl)-1
humldmbﬁszwarﬁmwﬂ)ackﬁwh]%% kb §0%n ol he r&suliseof[tid EB]S MesBdement
neck flask equi pped with a condenser, tenperature
are Sl’}@f‘/‘ﬂb@ @5.gadnd St et , and nechanical stirrer was pl aced
in a heating mantle. The flask was then charged with

[0145§: amM "papref 4 Uwrd?sﬁnbﬁn&&c@@w&gmlo}%@é it $abts Jof 4-Amino-5-
fluor m)]-e[§2(4 gﬁﬁﬂglp el#o aE |*LI %m%}glﬁg%éﬂgfgﬂl e |Hoan 2X6ne.

Salt F‘&gm,i enstl r( aiE %,\E :E}%’ lsi’d,l’,g |haﬁceH“A§ﬁgf§hT%ﬁ§E£”| c. 1
to a qgentl. heout \A} t

Lactata friet ing_ov@61a period ofl 583ut 1 hour . |THe84 eaction
Lactateaisial Ben st0OriBed for 45-719.42nutes whil e 4.é6| uxed. At
L actaldir@l BOI nt|, 00Be heat was [r®ibBved from t Hé@.24ask and
Mesygg@t@lqpemﬂ @a was al Towgh B cool to a (tenperature of
——%Msy % D eG%uzspena on vvas7_gﬁen fiTtered 2ngd fhe
Malatg; Ial N OL ¢ wasm—:u WI lll1. rer 1.{ X 50% 7). The

Y-e+-1-6) 1 fs—t an:rpu ety and
Malatﬁ;‘fnal i na__g_évllllm oven—at \’(ZP‘ C-until Ya €6 45§fy\n+4we+_gh.t__

U)'C

oo O v STt

" T arit
Malatgdealobt ai n O\Bl'ypl cally 166 urs) to obt -3097_ 2 g

(96.2% of the purified product as a yeIIow
powder . Exanpl e 6 Preparﬁ%ﬂéﬂl’_ﬁf_g.Lactl c Acid salt of

4 AR 00- B4f
Form,gﬂ%@%@? r?? Agﬁﬁg é)’flixgié-éf@%hﬂl:e’tﬂll Rt éﬂhl’r XQE’%I—?%
benziﬁ?idﬁ;ﬂ%]}ﬂfmgﬁﬂﬂﬁiﬁzmmoo m _ 4- necked Jacket ed

as
orag) 2 Ul s SSRGS A e shov
in FIG, ef‘cﬁ'hgnaé’:gﬁaftﬁesﬁﬁ%f mﬁrﬂiﬁe ﬂmaardsﬁ-[é% n@éthk/leﬁlébra‘lii\ -1-yl)-1H-

n charged with 4-amno-5-fluoro-3-[6
benzimidazol-2-yl]-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 ISP), silicon dioxide (e.q,,
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 ) each. Three additional
formulations were prepared on a scale of about 1.5 kg at two different strengths (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.
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n n‘x

(4- et hyl - pi perazin-1-yl)-1 H benzi m dazol -2-yl]-1 PATENT
H quinol i n-2-one (484 g, 1.23 nol). A solution of Fr028020.0003
" SWER007 et € CECH & (243.3 g, 1.72 nol of nononer PGEES100€045711

foll owi ng paragraph), water (339 nl ), and ethanol
[014“121 1 Briefly, %@1 of theaingtedientstereapciigrmagnesiumsiearate were

comiifg h bebir RS ntn b ohiThgl st it A5, Blon Bt fhéResium
stearb@Ras aldded 0id 1H8-rmikture Wes blehged al sdcomaalraé UPetePbldnidthg with
reaction was nmi ntai ned at 68-72C for 15-45 m nutes

the aggad ww.&t@ar@é@, tae seBmosiigag wereencapavigieryto provide the

25 mf, BP0 e S np D e A 77 2l S03hg' Pofposion tevess,

size 2 |Sﬁlr$éd|§baere&@el apErpliencdgsuies weteensed, dreinfipetiad U0@ nig obe,
a reflux condenser, an addition funnel inlet an

compagitins sizéd ciaY spanue geladin (:QSerCapﬁvaethrtHng@ (RYAL ¥R

sharf £55fés AeTEALUT TRLSASoP e GpALIYmay o yseg
preparegcmnsutesrcﬁhbumarﬂhbamés $IvED th 'ﬁablerSS cFkar grdmipte, tthe same

proceq i ngy6e uiell o ipedre  Ghatlast 25 0. 28imd: 3R e 100 T, 150

mg, mmmgn%b ) SUTPRHg, @so%ﬁg,o@o«hgﬁ 4B0 g Znd 500 ES bg@ﬁnply
|sterrperature was mal nt al ne or a period of  about

adJU%tmgrthﬁ @PPEOPIEie capadlesizevasd th%p@@uetm\g the iogradients in the

compg%ltg)rrg%% ?\‘)ﬂlz!?é'vg[ﬁal%rnﬁc? Hose' RkiGRATE 3 ©F thelactic

4-am no-5-fl uoro~3-[6-(4-nethyl -pi perazin-1-yl)-1H ben
[0149] mi daZdle- stabijity] ofledttrformalation Zhona i04Bble@, wés évalobied over
o.the f] ask, hereaC|onvva

9 dded
s moflne Sl BE954 Qbbb by AR e bl purtes anc
degradsiis Hdr8SoditPid ﬂaé‘%‘ssftﬁég@” e(%tfa} aH fcﬁ’ﬂﬁf? t?édésé\ﬂiésth*éqfn?e and

present, stirring was reduced to rate an
wererlem:thaalrﬂ dAsfos mostddrnatladansg.0C for an additi onal 90
m nutes. The reaction was then cooled to about 00C
er ri 2 hours, and the resulting
Tabl% [Eﬁ’ M??%g?@g&{snrough a 25-50 micron fritted

filter. The reactor was washed with ethanol (484 m )

and stirred until the internal te¢wmewpture was about
Com®d. The cold ethanol was|used tq wash the filter cake,
ID NeandCepaule plactesurie Wl repelitSed |2 e i B Thacc API
s dried to a gonstant| wejight|at 50C
1 wm@n a vaduum oveh yilel didng 51007 gl (88079 35
2 ofl thE crystalline \,,Q| Lol laktid acdd slalt 1of 0 68
3 4.lami Ro- 51 30 0 1 30 0 30 9
4 G 30 0 1 0 0 0 69
5 G 0 4 0 0 0 30 66
6 G 30 4 0 30 1 0 35
7 H 30 4 1 0 1 30 34
8 H 0 4 1 0 1° 0 94
9 H 0 0 0 0 0 0 100
10 H 0 0 0 30 1 30 39
11 G 30 0 0 0 1 30 39
12 H 30 4 0 30 0 0 36

G = Hard Gelatin capsule; H = Hydroxymethylpropy! cellulose capsule
PS = Partially Pregelatinized Starch

CP = Crospovidone

SLS = Sodium lauryl sulfate

MCC = Microcrystalline cellulose

AP! = Compound of formula |
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fluoro-3-[6-(4-nethyl-piperazin-1 -yl)-1 PATENT
H benzi mi Ejazc(al - 2-yl }/ 1pH- qui nol i n-2-one. This PP028020.0003
T weeocedme Eprokidded Form A of the lactic acid Bel/USm6045711
e conmpound. A rubber damor inert conditions were
[015b£pi car%sqsﬂs@aﬂms}?@i regukihdhrae additioral fpmudetsns Wenheositions 13-

16) WtE BbaRy o Loen B e alRBC T Bkl ARl s R e blediaye

desirablec&iybiliBr andhdissoluiongirepéilse mstshodOindr 41164 th*Q?gTherefore,
phere.

varioig BXRO st BEMeI bt 7 ha cmRRansIdapccond Aeneinat
degréd R Wo‘éfu%t\/ﬁére @éigct%eﬂﬁ%{ng@f%g%rﬁnwg. 'rg?c[éwspg? o

addition to the nononeric i'c acid.
compyfsiticnst 13-1adiad ekcetlent dissantiore chamicgeizdesl For éhélgfp_le, 80 % of
in

comiislich S TRl B P ek v
10 mirifeSiHl 85%r@oRMdsitRLS wﬁ%raié]&gl({/%y 28 b R5 T8 e all

the reaction m xture. npl e ysi's’ of
well wighin stangsards Sapesed-by theAFBod laindi DraigyAdningstedtidnnintwhich 85%

i A RPD ( X- wd - .
st S5y b B8 bRl SR pGloRlS Senonion 4 s e
formuiRibIBOPohoice.ath pwied emistidimeAts, @BRifAGtBAI 1@o%rﬁﬁosition 15 is
radiation, The instrunent is equipped with a finhe

the forguiiation ¢fghaieise. The tube vol tage and anper age were
set to 40 kV and 40 nmA, respectively. The divergence

d i ' r t - i Vi,

[OAS B PRARS Bty OnfiibteBito el fod BffiatubPor ne

blendsethea:pariclsysize Nistrittiont (ASDY dfdhe didres bat.thé bullet=r dawsity for
i,huous scan at 37minute (0.4. seconds/0.02 o

call coé{bgotg[icﬁgg rgt_a% p@gl%%ag:cwg gyiadigns were used to store the capsules
: - " i r i n--1- . .
sor frefator Sl o faty, CRRNGEAER gty
polyethyfieng 43D PE) hattiegvidx BirByen goth agt adeeptéedwdtion seal. In a second

conti¥50A 414,108 050 B LIS BbURUEL X 98 con, butwin
heat-ihdAoiioros&alf v arthird cbhfi§dratish MHaE LR Werks dtoRsd in an Al-Al
blister package. Stability testing was performed with respect 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) | mglcapsule | 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-yl}-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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1H benzi m dazol -2-yl |l -1 H quinolin-2-one Lactic Acid, PATENT
Form A [0142] XRPD was carried out with a Philips PP028020.0003

...........................

Metal lic sanple hol ders of 0.4 or 0.8 mm depth were

[0153ked ( TTableyheGapfule Contpusitiog4pot ency of t he
i nvestigated drug substance, the sanple hol ders were

red \,m+h—a—+h1—ﬁ—|<a1s~t—en—f—e4-l—af—ter_pxepax_a1.4—on in a
Ingr?ﬂ&%r fl o hench The wavel enat hA)r(W/YV e CuKal

Lactie a¢ichsalbaf #amingfobore-3-fhréd-x- r ayl 380e was operdted at
methyl-pipleragje-1oy1)-4 bi-banzimidhzol-2wikent| of 40 mA. A stlep
1H-ginodinef-oAe02, and a counting tinmg of 2.0 to 2.4 |s per

PartislyeProgaitirdan siefch 8RartR 1880KI Ng FeHSTTY of The

SilicdP#@RIdg N The sanpl e hol der, e regor ueu | mtensity

MicrdBYstBfinBliaieE, amd a st mamorpppgs backgrournd

Kant-A - fn

1 fFofthe Kaptef—06+
Magdgsjmhnci 3'2311; from any. annr nhaous rir||1n Qlthf ance t ndat

Totaly ght he present in"a sanple obtdit¥dfroma

crystallization experinent. [0143] The XRPD pattern of
FormA is provided in FIG 1. Relatively prom nent

015477 " AP S LoSUE Gombesod sl 15 o awout 17.0,

about 19.1 , about 19.7, about 20.5, about 20.9, about

Ingre®lieBf about 23.4, about 23.7, abqub (¢fwy. about [25. 0,

Lacti@ ekt sadPofU-at B -fore-3- about —2 degrees.
methip ge &.@1@?}9'1956&&5%@5&?;%“ m K144

1H- qLJ.' t28 rethvl piltperazin-1-v| \ -

—t—

C)

HO
]

10
II

Al TTO=o0= 171 U |||.,|.||y||u| ¥t
Lac‘t@@nn—ru m da azol 2 \I| 1 ~1 !—!.ﬂll! nnl i m- ne I ﬂ(‘f| (‘ rCl d

==y = ot

SI“COBATQX'QG in a DVS experi ment showd 1t(l)1at bel ow about 80%

M'C"OQF-YSWJB"‘G@@MW%at ed Form A i s not 3\@roscopic (see

Magngsiiina stgaraf | DVS nmeasurenents werled carri ed out |at

Total2. 5% rel ati ve humdity change per {gpyy. HOwever,

exposure to RH conditions above 90% ted to &
significant water uptake, which was not conpletely
reversible during the applied neasurement tine.

[0155] Table 6. Staglllty 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 4.8 99.2 - 0.16
8 4.0 103.5 - 0.16

12 4.5 100.3 - 0.16

Composition Initial 4.2 98.1 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 Initial 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 4.9 102.6 - 0.14

Composition Initial 3.6 100.7 - 0.15
15 (30 mg) 4 34 102.1 - 0.14
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Furthernore, the water uptake was not conplete V‘heﬂso%oZ%To%%g
4500 m nutes the relativei . , humdity was scanne '

T S TWO 200R/0647090 8590 0 50% The results of the DVS PCT/US2006/045711

nmeasurenent __are shown in FIGS. 2 and 3 [ 1451 Tabhl

1. MistuBe linduced \Ang_h_tﬂj[ﬁn_g_é in-Salt qf0.15

A- Aninp-512 §liuorod3.ra.la. 8880yl binerazinll Q8. g

7y

CompqsitigBnz| mdniialz of - 2- 361 -1 I g '99*5 Lin-20dRe Ex

15 1088\l ati Bns ot 34 100 i
4 A n :8f|.. ro-83r6 (1 n§9 vyl i maraoi ol e Of8 4
benz ARV AT GO S PP AL S e
The paaad Pw@%ﬁ%’( o) bpiilg Wiho Easamforha S andBRat

mducﬁg,q\gga| n FIG 2. The lactic acid salt of
m no- 5- fluoro 3- [6 (4- rrethyl pi perazin-1-yl) - 1Hbenz

| m dazol - \é &ﬁnol i n-2-one was prepared as
[0156]escr | B'ebI%tBo ahildy aéﬂh@@p@uée coypesitions $taradfgs Three
ref.e t-0. prepare the formul ations described
ontﬁgraélt{pappéﬁrﬁﬁ-l) Exci pients used in the formul ations
i nclude | actose nonohydrate (e.qg., FAST FLO #316, from

FormuutatienD | tWadkey| Watel Bytk anth 4988y Corp. ), % Area

m crocrystalljne €@l |ul ps€nre.ly. | RRTOBEE 10RRT .270m
Compésifion Col pinjtial Parti al3ly pregéB&tinilzed starch (@19, ,
13 (258THRCH| 15@0, fromb@ol orconl09.4¢c. ), povi dohe (Pf6m | P
or Basg). 8crokpovitdone [ e. ¢90.6 PQlYPI ASDONE X1 0-16r g
|SP). &ili%on| di ofidde (b g9923yI Q1D 244FP] frBd®a ace
Compgitignson, Indiiel Cabot ¥-2 and| ma®8dsi um st at & (046 _ fyom
13 (10D | nekr (gdt\ [ Ogé}?] Tael (93-7Pnp< ule formil at gégc
Compositions 1-13) wer | _having the aht
Smrfgn atbunt s 0P B - A—Thbel25 The
Compesiiien| bsINiigl ol adj déted to % 15 ny of APL (Bdinouhd
14(306? for aalll a4 1) nnr\lé-3 Thr bho 162471-i Pa ha;d ¥ ar 1l '\i\- :1%: Wer e
i REA DSOS PO N XA il i albeil ) Sl
pr epar v 5IJ T O oodOl % 1 [SASA™ LI ThY a._l. t-Wo—€rt LS 1T TT1
l—i-vr\nn ho Lo Y il I qh.—.l 1.00 /4r~.\w.. P S = 2D 1 2l n)
Compm 0 LaBieh e ¢ eotlaci it ondO%8 arhd 4oy Y Fre 04
14 (10 gq§ I R’ L Il I 7 il DR LU A
S apogyanttt caﬂﬁ:f%u o prepare thg 4
COITpOS tars are gowr 513 . 0.14
Composition Initial 3.6 100.7 - 0.15
15 (30 mg) 4 3.3 101.5 - 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 99.3 - 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 Initial 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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Tabl es 3-5.[0148] Briefly, each of the ingredients PATENT
except the rmgne5| um st earate were conbi ned and PP028020.0003
W(p)rztmmloxée’w pribrito milling. After milli ng and BCEOBINEGY45711
magnesi um stearate was added and the m xture was
Compgkiiorded _dnitstcond t4.2re. Aft etn4lsl enldi ng-w t i T hey adde
14 (19fgPesilum st ear at et.2t he [com@ddi tijons wer e |[encapsul atjed
to provideSthe 25 %9, 30 ny02&nd 100 Ay cdnpod.t4 ong.
For the_292and 30 4% conposio®bon | evels, dize R4
Suedi sh _oPAnge opalfie ¢ Dsu1loé§ were used. land 6fr _t he
"The y@ckaging sopbigutationsvas adlDPEbeytleopithoet ggbatdoll Zridheat-
d ﬁﬁ@ ) or HPMC (QUALI -V, Shanogi) capsul es were
indu N he same or a simlar procedure may be used to
prepare capsul es other than the sizes shown in Tables
[0158} 5. Foralsis@PSabikifiEDaTOrCASAHE Compbsifons %%F@bfor Three
epare ca sules pf 25 ng, 30 ng, 50 ng, 100
Monﬁtﬁ ab®®’Grfy 5%RHhy, 300 ny, 350 ny, 400 ny, 450 ny,
and 500 rTg by sinply adj usting the approprl ate capsul e

'!‘w‘
™

FornnliZtona TOWEERE d'\W’aHé'HBWkF‘ JEATAS 'c[',” Ty ;réE
conposition as Wl be appghsa LORRFDS ¢ Qﬁﬂmu f

Compo§tfondl T. difdf4Y] 1Ty STADTTTdgh of Jjeact_ftormt Gy

14 (3cM@WN I N Abl € 2 uas eval Uapgy over 3-montihs \Q;n||4| €
storing the Tornulzadions atgg@T 715% T OO U @i Y-
[ npuri fies2and deg@@danis V£ fqund 10 be Ieggalna
0.6%for aal formygations ower (N s tINE gnd BoBe I eSS

Compb$iggm 0J 4%itlapr | oSty & or miT atipppS. |Tabl € Z. |[DN Y gggend

14 (1MBongyul at1 ans G = Hag d &l aftipmscapsul €; H T 0.14
Hydr oxynetéhyl pr opyl2 cel [|ul asezcapgsul e- PS F Papiiyal Ty
Pregel atim2zed Stakth CP =1Cr.pspqvi done SIS =o3adi um
lauryl IsuP4ate MSG.0= M ¢rodpystaliline-cel llul o9a5API |=

"The Gaokaging cohfifuativhavds a HDRHE boltieBrie dayih EbIPaRd heat—mductlon
oal results, three additional fornulations (conpositions
13-

Dissolution Stability

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

Dissolution stability of the pharmaceutical compositions 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

60 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 | 2 months | 3 months | 1 month | 2 months | 3 months
(minutes) w/ rayon | w/rayon | w/rayon wlo w/o rayon | w/o rayon
rayon

10 80.9 89.7 81.0 85.9 81.3 78.9 69.6

20 88.1 99.9 94.1 92.0 92.0 90.9 85.8

30 941 105.5 97.6 95.3 98.3 95.1 92.2

45 96.5 108.6 99.7 97.9 102.5 98.9 97.0

60 99.4 110.0 100.6 99.2 102.3 100.5 99.2

-53-




15) were prepared as described above. Each conposifigf/AENT

was found to have desirable stability and dissol utPitP(tér%BDzo'0003
o TS LIW@R@POs4TIES S, shown in Tabl es 6-15. Ther ef or ePC/EB1006/645711

enbodi nents i nclude any of the conpositions described

[0161her eih nT?ble de Pissalution stability of omepesition 13 (100 me)
0 e forpoul ati o it -
capsfle.Spmansitidh SpGR a1 8GRI oo For Toxanpl o 80

% of conposition 1 was dissolved in 10 m nutes, 85% of
Timé oNpOstidl 1 j[onmdntha$ 2dhaiths ' esdnemthd (0 trnoothe s 2 neondhs8 5 Fonadnths
(minuteenposi t i jow rByavas wiirspel \ew raypr2() miwit esW/oTiayare | a¥erayon
all jwell Within standards inposed B3¥dhel EFood angd Drug
T0Ad] 85A rlat 76A | h wihP.2h 85%7Adst [he’¥0 sshl vBd4 wi { hi A74
2045 hi9f ds. 884 sonme8@Ahodi m8B2s |cofhdsitiofbd4 s BRBE
30f or 9%t ijon 936 choi 889 |0 oPhér anbBAP neht $89.8 93.3
45c0mho®4-t ilon 998 of c8fBosilti 84415 i s9%fe tor Bl atilon 84
80chol c202 [0181B | h- p9Bdesd t 828 ng wdSVcohdultby 1o 982
determne the uniformty of the blends, the particle
size distribution (PSD) of the blend, and the bul k/tap
[O162@ens! LYabR 12! bi%ﬂﬁh&étgﬁﬁitymmﬁnﬁéﬂfﬂﬂi 4 (30 mg) Capsule
onfigurations were used to store the capsules after
CompositiendStooed at 4008 d76%nRHYur at i on, capsul es were
st oLed in a high density polyethylene (HDPE) bottle
gt N ¥y avynn ~n H| and o + H | P
Time_ | Injtial P 1 month | . Zdnths’ ohitgyChhipmeal - In a
o b o Lt 10 oy S HS W) B0l Gu/4yaheq | n & HOPE
10°0¢ IL 1 gzdvl lliglﬁ‘lo o} T a%?lé Cqrl .,97_%Ul W Tgh a1 Tl at -i nducti on
205 €Al gf AT B 4.1 U [COREI0UT At el 1 e jgapsulles were
305t OT €8 § 11| AHoLY - TalgizSter peckade. ipeabil|lity testing
45WAS [Peg 6 Of Megh.av [N f@pPeECt ues.&nif ormoely af the
60CONT b g, | L hes.APpeanguse,| anoB.gli sisol1gsison |properti es.
TimaPLC 1aiss1ay § midaitie |ad months €d3 montisUdg nedndiis [(i ty of the
(minueapsul e f pr nubat i ovie rayod15&p rdyminl |ews ragapsul e
Conposi tipnray8n[ 0153] Table 4 psul e Conposition 14.
100 015492.0abl €98, Capddl% Conid<hi tilon 964 [Q155] Tabl e
206, StObh#1tyoOTRt g f & ACapsulH-ACo 5iod §7 Stored for
30Thr 6988/ nt hd04%h2 ﬂﬂ{lgg(‘l'?r\o D‘Iriagng ( 3'Iﬂ'ag5 ng

45:0n1li 89,6 at | 40P RENLY i
G%Qt;Wédg ;5%%%% 1218w thal€rayon coil and

[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 wl/o w/o rayon | w/o 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

60 105.0 104.5 106.0 102.6 103.3 104.2 106.1
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¥

seal . [0156] Table 7. Stability Data for Capsul e PATENT
Conpositions Stored for Three Months at 400C (75% TRd§§020.0003
mrT SLPWAk@7peokaging configuration was a HDPE bot t | eP@i/UR2006/045711
rayon coil and heat-induction seal [0157] Table 8.
[01 64&)&?“ Thble%ngi?%l/ﬁﬁpalﬂ*taﬁﬂfmm{)dmpositﬁtmﬂ5(130 ong)Tapsule
nt hs at The packagi ng configuration
Commtlénkﬁp@%@?ﬁbeéﬁ%t")'r ayon coil and hea?i nduct i on
~seal. [0158] Table 9. Stability Data for Capsule
TimeOTTP Gritial OA$nont | 2ombsths 118 @EnthB T Nmoath fR0ker(tHS%03 months
(minutds) |* The| paekéewil ng/ agsH i gwr ayon wagdo a HIRETayon 1 lwdo rayon
with rayon coil and heat-|i nducti dn seed Di ssol utilon
105t alhr a4 y] [ GB3=29] [D gs@l ut|i o2t abi | i7ap ol t @0 76.3
20phaineggul i @al3 conpesoti gns 893, 14, %aAd 15 @&$ 93.9
3odet ermonm@ed non.3i nul 886d _dastIsirc fil ui®.Aising983USP  99.3
45Appar@tés| [ 1038 50 tQm_ The 98dnpdsi 194ehs | welt¥ 3 edt etd1.8
60at 1001dn| amey.25 [or 1@F A90.40slagi.7 Fach!02.2 102.8
conposition was found to be conpletely dissolved in
the sinmulated gastric fluid after 60 m nutes. The

1016815"15! TaBlesbs pitRRulsh by I, Ghepailth 13 (190 a)
CapsuidEom posifiohBtordd I UM0SBNFBYeRA)osi tion Stored at
400C (75% RH).[0161] Table 11. Dissolution stability

o Fgﬁﬂ"féglz féi on_13 /10%{ %%&ntshu! e eerr“gg“%*ri on-Stered
.l t | G ] IFi r; fz Q | S monins
(m'"zfetséﬂi lity S’ﬁ%?h ois' Y'Y 1&’%&" MY) BRS @T?) yon | wio rayon

100 Hoga P68y 7 @64 0% 6o 'YV ealat - P2l 614§ %2.0
z(El D\_Lipél.b"lﬁ.”l@l:ff)! 1 rgh-JUT L:UIQQjUIbIAL MOTHo b+ lyl@_l}{g) . 826
30-APURE 1 SPTTRGFS T T1OTT g3lg0T el a7 A00C (o797 R ok @164l o042
451 a0 E1oh% TGRS0 YIT @ oSTaDI Tdgly of (@aposiTieel 19 (8.0
6dT9) [L9$BUI € 100.6 99.1 99.4 101 98.0 99.7

Example 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] A drug loading study of API at 200 mg strength was undertaken.
Formulations labeled Compositions 16, 17, 18, and 19 (Tables 16-19), at loadings of
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 blend appeared uniform by visual inspection.

[0167] All compositions were evaluated at the 200 mg strength for acceptable
flow properties. All flow testing was evaluated by Carr Index determination. The

Carr Index was calculated according to the following formula: (tap density — bulk
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Conposition Stored at 400C (75% RH). [0165] Table 15. PATENT

Di ssol ution stability of Conposition 15 (100 ng) FP028020.0003
c1 3 W@ 108 pAsi tion Stored at 400C (75% RH) . BXEWH1086/045711

10 Powder Anal ysi s studies on

densnﬂr)/(‘l@prdérﬁéﬂil Umme(QO[%dwfb thet rhﬁbﬂspnbﬁmvaiuéﬂqﬂ inetlidirentaulk
i m dazol - 2- -1 H quinolin-2-one f rmJI &}ons %&g
densnt%}amdqwty U'ﬂﬁ@xéﬂdtﬂf‘géﬁ Shispoze. 2 golvgt hie eagprsiiaes

showTFEhRES- SIS PO ARG o2 o

various0émbad rﬂn@rﬁ%ncﬂwm)any of tHeycompositipne daseibagshergin.

pol yet hyl ene bag bl endi ng techni ques. The APl and

XCi pi X t for., the.mgnesi steal{ate, were
[01635ag bl iﬂgéd"g &gp ﬁ'g'é’"fﬁq '%%ﬁPﬁHrG‘&'Z ﬁdé m X was

t hen passed through a nunber 30 nesh hand screen and
Ingreafﬁﬁtged Into PE bags Tor 308mpbsition 1&ddijti onal bag

ndi ng. The magnesn Unt 1 RFRA FMgiCaps\He passed

: —t=—1E jisi TesStrshartdrst 0 2 ded to the
Lac’“%?%‘ﬁcﬁ'a‘ﬂd” %@{f éﬁ'gl; or afBther tAFeE0m rutes or
3-[6-(drinethyi-Riperpzind -Y ed uni form by visual| i nspecti on.
benzippdazg!-2ay1-1EoayyBaiin- Qons were eval uated at [the 200 ngy
one strength for acceptablel flow prpperties Al flow
PartidligPricgelatimizeehthaet ed by C48r | hdext&d@® er ni nati on. The
Cab-&afir I ndex was cal cul ated atcordi ng3ttd t he fol | ow ng
Avicd Pgb2: (Tap density - bulikdensi t W5 69 ap [density).

Crosgé 'i&nﬁu stows the resufts f the eyguatijon including

Magnﬁ,§ ?Daé'.’nffhfe'n'b' T farr |n0g>51ano angl e of

. . =-oh mz=1=ﬁ=TabI es 16-19
TOtaIV\EI‘P fmmd t 0 _have ac:HEEL Qx f nwgmnﬁm th es.

Therefore, various enbodi ment s |nclude any of the
conposi tions described herein. [0168] Table 16.

NPoSi 6 A i O fable 17.
[0165&2n.pos1t bg%q d&n@ u‘#ﬁ@"ﬁ%q%ﬂl?&gﬁ ?E'lrabl e 18.
Conposition 18 in Capsul e Size "CEL' [0171] Table 19.
Ingredigppsi tion 19 in Capsul e SaraposHion 0772]| Tabl e 20.

Carr Index values for Coeppgiw) 0Mg/tapsile | 18, and 19.

Lactic SeliPsdlt of4-amino-5-flucro- | 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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Wet Granul at ed For nul at i

ons of

4- Am no- 5-f1 uoro- 3-[ 6- (4- net hyl -
< Lwokmenaimdazol- 2-yl ] - 1 H- qui nol i n-2-one [ 0173kCTEFENG/@45T11

formul ati ons were

pi per azi n- 1-

PATENT

yl)-1 PP028020.0003

prepared in a manner simlar to the

[017Qkner alTakleH8d Qmmmmre 18dnvGapsuledSiae {PELShal

( 1) The prlnary n1X|ng is carried out

in the

st eps:
et Ul a yi d.IIUI d.l.l

¢,“ﬁd%“m&n43nd

eous,

Ingré’c?'gﬁﬁol ic, or hydro alc

deying step js utilizedlt

b

“f (Wi

Lactlc|a@|djsaltrﬁfe44aamnoé-famrc-
3-[6-@-metimd-php dragior byB-TH~ ( 4

benzithidersi-2aytjaidtlquiholiptd-- 1

one as described above and t

sal t5cbf
4- met hyl
H qui nol
he anhyc

4 pi per azi n-

246.00

in-2-one w
Ir ous cryst

2), a
ul ati ng

1-yl)-1
ns prepared
al 1 i ne form

Parti¥RsPRI I SR/ St 1O |

Jreggge i

he 1T1@r1’5,ll a

i ons

1”8 \

arl for

| ati ons

Cab B%ILT—I ped ner ern (rFor m
cpal CU Ul] A Dbal (
AVIC H1DZ was—tar gaf arl to

£ Ul UUL
nngl

an

J,l\,f?’mllu

each

of API. In

CFOSQQWaPﬂ%n to the lactic

acidésalt

ohrn 4‘_u R

Magnesiwinfiearaie yor o- 3- [ 6- (4

1- reflhy| A

Di Déf%&l n-

-yl)-1

TotalH benzi m dazol -2-yl]-1

- 29Qr(¥) |

Act ose

Hquil 68l i 1

nmonohydr at e,

added as a bi nder;

m crocrystalline cellul ose,
pregel ati ni zed starch were added as dil uents;
crospovi done was added as a

an

d partially
povi done

0174} oi nt kaklAtO. COMPFIionASde GarsWedbae S0EL- 1 | ow ai d:

sodi um | auryl

sulphate was added as a mettlng agent;

Ing rédidnparer or 075N HC a@gﬁ?)o%;tlaﬁqgsm vent or
granul ating fluid.[0174}% r as follows:
Al l of tho 1 narad antc \Ag%gq* ,% p§ em Xed dry
Lacti ?C@%@Qﬂﬁlﬁﬂoﬁﬁ%‘é@mél at®%50 |1 p AL ch:)pp‘er at
3-[6-ghuethdmiperednl-yYHott he sodi um|l auryl sulfate and one
benzitaidazehd-ydrdtguinaioree. The sodi ym | auryl sulfate,
one where present, was dissolved injthe granul ating fluid.
Partifihy PeegelatimigedaStarohi npel | er3speed d236%D (chopper
Cab-eldi) . .the granul ating flui dqiwas |addgd{@®y p| pette to
AvicdlBH st ure. AfTer granyiraton ||qu2gﬁgdd|tion was
Cros &\/’iabﬂéeu thre—chopper S QUI ned Ulg 2Cf:>uu rpnm. and
M rr-e—was—furthern>edFor—2 6‘|'d’te“ The wet
agnNESIAm SIPAIAC i vt ure w as-lpassed tlhrogh-a 20 nesh
Totalscreen and the n1xture ri 880i nlan 4900 at | about 500C

unti |
granul ation was sized
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again with a 20 nesh screen, and further blended with PATENT
the renmmi ni ng crospovi done for 10 minutes. [0175] Tir828020.0003
(RN xw&mmmmmr»éﬁs» Were encapsul ated to provide thePdBUSI)06/045711
APl in each capsule. The capsul es used were either
[0172hi t e opabjec20si Garrdadgxvalues éap€omgoditions A6y47Tge8, ard 19.
HPMC capsul es from Shanogi The sane or a si m' | ar

||r\r\ or fhn

oo 3 260" T T L T T 'Brel e
40

uﬂdglu prepat c‘}.‘&ap:’UI es—of 3LJ ||g

Ve

60 MEsh 100, 450 g, g 93, 2560 11914Uuu A %‘3 ||g,

80 fiesh, Ty, 45@ 7y, and—5 ZTTg U) STy —adj-psti |ly4tllc

120 M33F OPT T at B gapsuie S|1§eg and [tire@punt pfthgg

200MEgh €l ent gy 4 N THe CopRasi T[T QN asyyi I DE appEaleEnt 1o

3251Me@R € | OT Sk4T 1N the jgui. [0I76]x1@bl € 2 1 Sagns 12
Paanposi t1 ons3 (20-131) agbswet fornuigg 1 ons| prodgged DYy
t he above-described nethods.[0177] Tablel 2 1. V&t

Bulk Gerasityl| at edo.@onposli t i 0H4HC =|granobati ng| T1 qu.sk 1

(9@l er {as granulatling liquid; |- 1 = 0.5 NHC as
Tap gnaitbul at i n@6Q i quijd. GOB4Har d | Gel a®.bh capsul e;0.64 =
(9 Hr o ynethyl propyl cellulose capsule PS = Partially

Carrﬂ“@@él ati M%:d Stlarch '8 = Of ospold@Yone PD = 2dvi dorje
Sodi—m- aur\ll sulfate McC = M-croglk \Ici"_a_l_l___l_n_e_

Re Te | ose = Corrpog a of forrru,\%l arrpl )
pI-UI LIS} cltl UT1 Eval ali on ||| uugo L\Jl_l’UJ Fut.u

formul ati ons were evaluated in dogs. The fornul ati ons
i ncl uded Conposition 13, Conposition 14, Conposition
15 and a powder-in-bottle (PIB) fornulati on. The
dosage adninistered to Exaniplesitvas 100 ng of the

Wet &?‘gﬁayaqu |[I):‘?)rrmulations of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-
yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one

[0173] Capsule formulations were prepared in a manner similar to the general
method of Example 10 with two additional steps: (1) The primary mixing is carried
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-yl)-1H-benzimidazol-2-
yi]-1 H—quindlin-Z-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 HCI was

added as the solvent or granulating fluid.
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dog per period (100 ny/dog/ period). The nunber of PATENT
animals in the study was four male dogs and four  Pr028020.0003
PIT . Two ervloesrdogs (R = 4/sex). A four- way randoni zeBCT/US2006/045711

crossover study design was used in the evaluation. A
[0174] week Tiess henpedueswases followeerll of tbatingredientTere cambined

and picfbie ey R St hnel s oS B BRI ctiolbs A 2p Bl )

excepbfdrangeotiiuamaled skﬂfaf&@n@ ohb Maﬂheﬂ?@sdﬂvﬁjmﬁé Eb@IDmM
produced AUCs ran g from 150-450 ng*hr/m_.

lauryéﬁpﬁaf@nwhg@@@sea? fas disgelved b e Ql@dﬂUlatkﬁ‘gtht Wéhite mixing at

R

the mix&treeaﬁﬁEr@farﬁMatlmlmﬂéldddﬁnm was doppldted Ulih@rdrtOpper was turned
osition 14, has desirable properties as

on (2 PEDAN] bg MbdreYag fttmwe[rmxa@for“r%@wﬁﬁeﬁm wet granulation
m|xt§r%9Da?éa§§Eﬂ PROGIH & 20%%@ S g%ﬂ A G CRAR AR oven at

S clted above are I ncorporated by
about&DéCamtibthedoes nnajmngomaalelssnhalmdg/esTbe grénlilatldnyv\@etszed

again i Rl eRTLSRrPaR 980 hiser erids Wi e ERRbHIG sRovidons

for 18hinligt h herein for illustration, but enbraces all
such fornms thereof as come wthin the scope of the
di scl osure presented herein and the foll ow ng
[0178] ai ns. ThercWBPORILONS Yere gingapstlgtedito mowldérthad@ungﬁﬁ’l in each

‘capsfu?é n?'lhé“ch@& ﬁﬁggcﬁ W 0% OIthgr %L{g?#%geu sizey %ef”aﬂh cdpsules from

oun
Capatgm pt AFf\Csaiptulek ftchﬁ Stempgiinthe aapimmeenﬂarcmbd:edure may

table salt of the tautoner,
be U?‘ﬁ‘i&g@fepaf e gRbsules pthigdthamihe ﬁ'é?%ﬂ'ie@ﬁ'i! e':cLl 'é@)f @éﬁ'mP'@mthe same:

t )
procé@@reg’ﬁg&rl Be‘l@é@'tﬁ )Fr@? %e(éirs)éxg—f%‘sed)ﬁ Zl“gl) If“?fge 88\(/#]32)%% ?ﬁ‘d("l@)@ mg, 150
mg, 200 ingh 250 mgl 3@) og, 368l rog, 490 e, gis@rmygcand H6alrhg by S|mply
ceptabl e | ubri cant ent (ﬁel ec:t

aciu i Rer st ouit sepotisges Ahd e 2ovush e BSrediuitlin,

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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starch glycolate. 2 . The pharmaceutical formulation PATENT
of claim1, wherein the pharmaceutical |y acceptabl &P028020.0003
T Wo adrioeeaime s ifs-isel ect ed from the group consi stiPQr/us2086/045711
Ci 6-22 fatty acid, a salt of a G -22 fatty acid, a
[017T16- 22 TahleRladVet &rasulatedLompositioss 6-22 fatty
acid ester; a polyethylene glycol having a n average

—— 1% ar—wetight—of—6,000—to—10;; 000, —3—The
r‘l_-ee‘uv H ] £ L + . £ Y/ﬂww) ) HEY + I~
Compo aﬁ@’a%h@ rgrnurgtTonToTerar LT wWher gt e
ID Nof_crrryl atyyge copPri 8PS| sib)| cpb! Ul 8| Lakioke SiMEE MNP
dijoxide; (iii]) stlearic acid o r [a sal{t of stlearid
agid; vy at U east onel ingredient selectied friom
20 o lodnovi dine | Dt ardh |1 Betosd drdicarmiPl ode Lodi fon
21 orl & d‘H I c-j-’r h n;?\u’-\ L Nt o _r’ 'hernll-ar ;‘Iaécelt!35:\! 23
P31 A 4 e Al A O I 9 A 9 B
ZEH U o =S VO A R PSR A I P DA 0 A A T
24 T Ul ”l riacttd 8TI bUId)}JI : %CID 'jl G.Tl';l4b‘ bldll \_‘O.I l35UI . T Isg 20
25 bLIIHULﬂﬂd Gf fUEGIL! & T g [Tg T QrmpratrTgy—oi c’:}’gy 0117
o ClrarmsI=g, wWheggi 1 thejtactigc acrgh galty of ﬁ'§§ 50
27 canppund gf—foygut= 1Ty T g aniydrousy Crystah g
28 TQrm (0. gne [feryuizatf o of g aiimp whergi n[thg 02
29 anhydriousHerysi@llisne fermi s Form A 7351he 48
30 pharmelceuGi cdl 14 or ul @t non| of4 cljaign 1, sBer ei np t ne4s
31 farmuljatien dompri sesi @1)]| mocracrystlal 16 necebl Ul ese;

(ii) silicon dioxide; (iil) magnesium stearate; (1V)
HC algrdn@iafirly 1iiie: 1 P/t e BlanF&ting 6§ 8] - £ 0BINCHOSR QAR liquid.
G = Hard Gelatin capsule; H = Hydroxymethylpropyl cellulose capsule
PS = Partially Pregelatinized Starch
CP = Crospovidone O
PD = Povidone
SLS = Sodium lauryl.sulfate
MCC = Microcrystalline cellulose
API = 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 Cnax- These studies
showed that each of the compositions, and particularly composition 14, has desirable

properties as a pharmaceutical formulation.
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ST

partially pregel atinized starch, and | actose. 8. The PATENT
phar maceutical formul ation of any one of claims 1-77028020.0003
woberes4119-he Foknul ati on conprises the | actic BCT/USHab/045711
of the conpound in an anount ranging from 10%to 50%
[0178) wei ghte bertentuef eanh efdhelpalentghpatent apglications and journal

R JL O S T T A -

as IfMOydseﬁ%r‘th if tHelireerstirelesind in an anount rangi ng from
0% to 45% by wei ght based on the total weight of the

formul ati on. 10. The ?har maceuti cal fornul ati on of

[0180] ai m gt isrdessipodibat Biennventiosns dehiimiteddotthe empdiments set

ot 35 oS, RSB0 AU AR ARt o

scopkeafibé altsdm;ulé préﬁrmtedhaereineudltherfolfawmylcmlmn of any
one of clains 1- 10, wherein the cellulose is
m crocrystalline cellulose. 12. The pharnmaceuti cal
formul ati on of any one of clains 1- 11, wherein the
formul ati on conprises the cellul ose in an anmount
rangi ng from 10%to 70% by wei ght based on the tota
wei ght of the fornulation. 13. The pharnaceutica
formul ation of claim 12, wherein the fornulation
conprises the cellulose in an anmount ranging from 20%
to 50% by wei ght based on the total weight of the
formul ation, and the fornul ati on conpri ses
crospovi done in an amount ranging from2%to 6% by
wei ght based on the total weight of the fornulation.
14. The pharmaceutical fornul ation of any one of
claims 1- 11, wherein the fornulation conprises the
cellulose in an amount ranging from20%to 45% by
wei ght based on the total weight of the fornulation,
and
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the formul ation conprises starch or lactose in an PATENT

amount ranging from 10%to 40% by wei ght based on R7{g?020.0003
DTS LIWO otoalos4med it hof the fornmul ation. 15. The PCT/US2006/045711

pharmaceutical fornmulation of claim14, wherein the

formul ati on conprises the starch in an anount rangi ng

from10%to 40% by wei ght HIsBMMSn the total weight of

the forrmulation, and the starch is partially

PVt isatlaimed: st arch. 16. The pharnaceuti cal

formul ati on of any one of clainms 1- 15, wherein the

formul ati on, conp es the | li.con d an anount
rangi ng from 0 r@%cg f%rmu%g@gé%g’#rsﬂﬁgtot al
wei ght of ta%oﬁﬁfmh%flf@ﬂnuléi a hgoplerorasebbipalind, a
fornul ation of any one of clains 1- 16, wherein the

f phanurha:eu@aalboamepé@@em@rﬂééh@ aPEeNRd: 8 Pharmaaceuinaly

wartee it el el BN FRRER oLt el

forrrul ation of any one of clains 1-7, wherein the
formul ati on conprises the lgctic Acid sa
compound i n anarmount rangi-ng\from 30%/t o 49Q%-by wei ght
based on the total weight of {7 n; the

silicon dioxide in an anmount .3%to 2%

formul ati op,
25% to 40%
magnesi um st ep
2% by wei ght
f or mul ati off,

C of the fornulation,
in ap anount ranging fromO0.1 %to
ke _total weight of the

rospovi done i n an anount ranging
from2%to 4% by, wei ght based on the total weight of
the formulation.” 19. The_pharmaceutical fornul ation of
any one of clains 1-7, wherein the formul ation;and

conpri ses t LG t O .

amount - angPhsor g LBk HienEateBled Mo RE AT cBfkiBh of O

t etRlloygi (Wiactisef btarch, or a mixture thereof; (iii) povidone; (iv) silicon
dioxide or talc; (v) a pharmaceutically acceptable lubricant; and (vi) an
ingredient selected from crospovidone, croscarmellose sodium; or sodium

starch glycolate.

2. The pharmaceutical formulation of claim 1, wherein the
pharmaceutically acceptable lubricant is selected from the group consisting of
a Cqe02 fatty acid, a salt of a Cqs.22 fatty acid, a Cqs.22 fatty acid ester, a salt of
a Cqs.20 fatty acid ester; a polyethylene glycol having an average molecular
weight of 6,000 to 10,000.

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

(i) cellulose;

(iiy  silicon dioxide;

(i)  stearic acid or a salt of stearic acid; and
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formul ation; the silicon dioxide in an anmount ran PATENT
~ from0.3%to 2% by weight based on the total wei gﬁbtPO 20.0003
P T S Riwo h@7hermad ak iton, the cellulose in an anmpunt rRETURL06/045711
fromO0%to 50%of the total weight of the formulation,
magnesi um sfiear aatdeast ene hnmdienirmigd:tﬁg fforo sraspovidone,

2% b i,ght based h
e e, R mBNord BePhR or SUih srehidGroniter on
10%to 40% by wei ght based on the total weight of the

fornmul ati ong, 20. Tﬁélﬁhahﬁé@aﬁm forruldtinnef syl erie 6f claims 1-3,
claim19, wherein the fornulation conprises the |actic

awhareimthe rmulatiopsiapaRIifes 3 lasticarkliselt bR aRmMpoWid of
/ﬁ‘hﬁﬂ 75% by wei ght based on the total weight of the
a ‘ion, the cellulose in an anmount rangi ng from
5%to 40%of the total weight of the fornulation, and
the starch bn anTherfarnulatiorgohany obonibadd 4o wakYeinyvthe lactic
ht based on the t ht of the fornul atjon, 2
B Rt o oRaPHEA 0T [STHA ALY BT AN EYips S/ THlieR i
the fornmul ation conprises the lactic acid salt of the

conpound i ngan Wfﬁrﬂ@ﬁ%rﬂ@f&lé%@)@%r’éﬁ\ tﬂ@%ﬁmdrous
wei ght based on the total weight of the formnul atiion

agrystaimeciormds GoemiA an anount ranging from5%to 25%
of the total weight of the fornmulation. 22. The

phar maceut i gal f?ﬁé’ﬁhé%&@elﬂ caf fofmitlidti q?]fofcélé?\h{*? ‘éhé';ﬁ"t‘ the

wherein the Tornulation conpri actlc aci
oformbtatioonguemmtsasn an anount rang| ng from50%to 80%
by wei ght bza)sed on the t tal ht of the

formul ati on themécirP?'&’ﬁW lﬂeo‘f(‘? 3% an anount ranging
fromO0.3%t Z%Q glg?(&ased on the total weight of
the formul a e ce \ul ose in an anount ranging
fromO0%to 6!0% olfnaghesmmaﬂeaVMrsght of the for mJI at i on

magnesi um sf.ear at an anmunt in rom0.1 %t
2ocby et gV bactentt Sk MEBsdbnt SIGHBE srorf fisspovidorn?,
fﬁ’élﬁbll@br Iatﬁ‘ﬂfbd Siardraen@saciodean amount ranging from
10% to % by wei ght based on the total wei ght of the

for mul at | on. _ ) )
The pharmaceutical formulation of any one of claims 1-7,

wherein the formulation comprises the lactic acid salt of the compound in an
amount ranging from 10% to 50% by weight based on the total weight of the
formulation.

9. The pharmaceutical formulation of claim 8, 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.

10.  The pharmaceutical formulation of claim 8, 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.

-63-



23. The pharmaceutical formnulation of claim 22, PATENT
wherein the fornul ati on conprises the lactic acid "$4f§020.0003
”"‘3»,‘%"‘-‘:“’%}"‘\g""i.fhﬁi\W@ﬁme@‘7¢mm0ﬁnd in an anount rangi ng from 55%¢DUSHN6/045711
o by wei ght based on the total weight of the fornulation
and the cel 1l os€hé phamaceudical famgilatipnf ofemyssne of dabtis 1-

of . the total i ght .of the fqormulation. 24. The
it ook fraip mpginstalia el d8se aher oi n t he
formul ation conprises the lactic acid salt of the
conpound i n1an aTRe PhafrAacdutafl AU & Aol of claims 1-

wei ght based on the total wei g[ht of the fornulation
ahth wherepethaifosxulationpemprisestthe sedulage in emageurd raoging

et ortoss By a6 ORI ioncotnR garmuletin

formula I, a tautoner of the conpound, a

phar maceut i ¢3) | yThe phatrabtautival fornfuldtion cfasipienn?, wherein the
pharmaceutical |y acceptable salt of the tautoner

[ ; .. Or a

niokinyladionrearapiises thgeedulopg 43 angraok AREINg o @%’@ﬁ%éO% by

¢ o ’ . :

SHPE BegRd Hin ) BeidheqPine i AR, aRE the Rifutation

acaraptiséd erdspbvidoastin aarainauntiraagingdremi2ig te 6Meby weight

selecied fr the qro onsi st.ing of |actose, starch,

c?%%%%% %&Talc‘fv%@ggf’%?ﬁ%%m?bapum and sodi um starch

gl ycol ate. 26. The pharnaceutical fornulation of any

one of cl ai mg. 1- ZRefphaihatetivapfdriiuigticinoPany xé dpekims 1-

a chelatin ag;.i\nt ascorbic acid, a reducing sugar, or

al i whesiedn dte @RyUationsomisisestthecelulosg i amtgnount ranging

p. | . i -
BT Ph b iR L L rdfeBl 1 R TamtaiEfon. and

2the fohaufitionraneprisesatafchroribetbsein ah aamyurdnengihg from 10% to
clains 1-26, wherein the Yorqul atfi on is ?ont ai ned
al weight o u

wHO% by wejaiibased on the tot the formulation.

;éu

15.  The pharmaceutical formulation of claim 14, 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.

16.  The pharmaceutical formulation of any one of claims 1-
15, 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.

17.  The pharmaceutical formulation of any one of claims 1-
16, 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.

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

wherein the formulation comprises the lactic acid salt of the compound in an
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29. The pharmaceutical formulation of claim27 or PATENT
claim28, wherein the total mass of the conpound d1P028020.0003
T SLIWO ooomib4r1dF R e taut omer of the conpound, the PEDUB06/045711
acid salt of the conpound, the lactic acid salt of the
tmbomltaengmg frove 30% tto A% by mesighti basteld&)rcmest@ta wiight of the

bl et ran from.25 to 500
aﬁw%@em iligagy Wﬂ?"ggq%“cﬁm%ﬁ}t r@ﬁ@”@fff‘éﬂna‘? Ao 1029 by
e
(e} Bagetf of iR Ria e RERLARRTOABIabC ARG (Rlan amount
trangingviedrg25%fto 486 bbtheuibtel Nmrghtfctféhe sﬁmmntdg’mmfmagmesium

SHALE )58t BT P AR bR g ot

f\R&ight 8t ineYormambh Sérﬁwthé &bspbﬁaéhé% anfanﬁ&snt%ﬁ@v\?qrom
to provide a first blended m Xture, first

cHhioiddh by wetight bassshpo theitodal W@ghhofatha foemulatioomer of
t he conpound, a pharmaceutically acceptable salt of

the sauroner® o PRERTBITRRAl Lo RN dmyalg ofdainys 1-7,
Qnﬁeﬂefmﬂ@ﬁoemhla@heﬁrmls‘ersqmﬂélﬁlowd@ @an@ﬁm@bmmgooﬁd in an
cellul ose; |actose, starch, or .a mxture t here

' RIPYRHENiNg fremrp e 4 9% By Welght basegen W@c@@l.wgmgpf the
al‘éﬁﬁBFa"[’iBhetHeUQﬁédhaﬂ‘lBXId@r]ﬁ AbrhBdh gy REHAE Stk SR1By

crospovi done, croscarnell ose sodi um |ums arch
g\lvglgbt based 88 thd ketahweigbtl obthedoannialiof, thmmllelicrset ihean amount

oun I [ I ende
(BB o gedp Btvhet thetiata Srergit thel shichEfion JaRaRestym
fét@ﬁﬂa‘fé A5 R YN rasding $om 011%a6 1206 By wlghiThesdirbmasd total
of claim 32 further Tonpri si ngi]
weight of the formulation, and the starch in an amount ranging from 10% to

40% by weight based on the total weight of the formuiation.

20. The pharmaceutical formulation of claim 19, 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, the cellulose in an amount ranging from 5% to 40% of the total
weight of the formulation, and the starch in an amount ranging from 15% to

30% by weight based on the total weight of the formulation.

21.  The pharmaceutical formulation of claim 19, 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.

22.  The pharmaceutical formulation of any one of claims 1-7,
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
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(b) blending stearic acid, a salt of stearic acid, or PATENT
a mxture thereof with the first bl ended mi xture t7028020.0003
T S LIWeR@Ndg1assetond bl ended mixture. 34. The nmet hOTUS$006/045711

OB U U L

claim 33 further conprising (c) formng at |east one
capight based ab thetatal weaight abthet fofmalatibh ethecwaiutbdel iaresteaimount

o S B A AR
'bﬁg%?gé &NhA ahtout e hGiRgdrdrh 051%Rboud ¢ vmighﬂgt?%ed 5§ the total

d mxture conprisSing: (i) a conpoun formul a
| weight afitherfermulation eard i lastysesinsteamaveliranging from 10% to

BRI BrE Bptedon b AR or BaRRIRRGH, <

thereof,l (ii) at |least one ingredient selected from

the group camsi sTh&phafmaehtivabfsrmusdtoncds, cldiatLRswherein the
and povidone; (iii) at |east one ingredient selected
f fosmutationcempriaasrye dactis aig salt @b e crppeend fpn gerount

S I i ;

P PR TR (B PRl MR stk it of e
oforautationsaracthe; cedllimsiedh ;aneamennisraabinghfodm &% ta 40% of the
I xture of Fg t wo OE nore thereof; (b) renoving the

g ﬂuw%lehh?ﬂ EPEMUIESN.hr oduci ng a second bl ended

m xture by blending the first blended m xture with at

| east one aglgli tipRalphhAgBESHRA ferRiutfiordoff diaimh Rhewherein the
group consisting of: (i) crospovi done, croscarmellose

stogmutgtionrcosantises thedactic atig seltaf the cpmpoynein PO asmeunt
farRifdtrbm 0% t§30% b§U&ghfBSked on the total weight of the
formulation and the cellulose in an amount ranging from 5% to 40% of fhe

total weight of the formulation.

25. A pharmaceutical formulation, comprising:
a compound of formuia |, a tautomer of the compound, a
pharmaceutically acceptable salt of the compound, a pharmaceutically

acceptable salt of the tautomer, or a mixture thereof,

/

1 ;and
at least one ingredient selected from the group consisting of cellulose,
povidone, silicon dioxide, talc, and a pharmaceutically acceptable lubricant;
and at least one ingredient selected from the group consisting of lactose,

starch, crospovidone, croscarmellose sodium, and sodium starch glycolate.
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(iii) silicon dioxide or talc. 36. The nethod of cl ai nPATENT
35 further conprising (d) formng at |east one cap3i9reH20.0003

T SLIwWeeooansd7enstl.dne tabl et from the second bl endePICT/US2006/045711

m xture. 37. The method of clains 34 or 36, wherein
the total mass of the conpound of fornula I, the
t aut oner of 26.he Cherpharmdacelteap famuationt ofcaly gne of claims 1-25

Rt BBmeriSiiaerbaniacqd BaeRiingadhe SRCRGP@Ck a educing
té\gjaﬁof)rh'i‘mkﬁﬁe@)ﬂﬁﬁ%'hﬁo% md@elRbrdognges from 25 ng to

he net ['ai m 35 wherein steps (a),
(b), and (c) are perfornmed sinultaneously.39. The
nmet hod of any one of clainms 33-36, wherein the second
bl ended ni x?%r e beerphageaceuticatfarmuation ofany ere oheaims

wh2eeerah ekt Madon fconkhelF il aTersLE o

| actic acid salt of the conpound in an anount ranging

from 10% t oZ&O%'blye phaghacastivatformuldtiontaftaaly ovd ghtlamhs
B_% Ie ded mi xture. 4 1. The nethod of claim
3

é‘?‘ﬂ 'f'?l rgRiaton 5 caniigedwithin 8 13J8br i ses t he

lactic acid salt of the compound in an anmpunt rangi ng

from 20% t 0ot 5% e pﬁaaﬁacaﬁﬁéﬂfo%uw%nt&t@ém@? BhIcfh 28,

t he second bl ended m xture. ) he net hod claim
3gheighiethe iotalleaseehbhe oﬂrnmw oﬂ fetroula Ic mﬁ:ﬁaué@!get bethe

J un i n unt . ran
25hbSuB 8o 3o e oT HECYHPa Y AR PR AL RR T Bre
ttaatsrae ol thd sie: exéolin thé‘@apglﬁlé oreiBletrapigesTorA 28 mg to
of clains 33-42, wherein the

500 mg.

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

of the formulation for three months at 40°C and 75% room humidity.

31. A method for producing a pharmaceutical formulation,
comprising:
(a) blending a first mixture to provide a first blended mixture,
the first mixture comprising:
(i) a compound of formula |, a tautomer of the
compound, a pharmaceutically acceptable salt of the compound, a

pharmaceutically acceptable salt of the tautomer, or a mixture thereof, and
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second bl ended m xture conprises the cellulose in an PATENT

amount ranging from 10%to 70% by wei ght based on Rfe8020.0003
T S LW etalocdred ghil. Bf the second bl ended mi xture. 4BCT/Ub®06/045711

met hod of claim43, wherein the second bl ended mi xture

conprises the cellulose in an anmoufit ranging from 20%

to 50% by wei ght based on the 'ﬁg/qs,(,/tfhe

second bl ended mi xture, and thg npl ended m xture

conprises crospovidone in an a ran from2%to

bl ended m xture. @4b5. any one of clains

33-43, wher @

the cellul ose i rangi ng from20%to 50% by
wei ght based g wei ght of the second bl ended
m xture, andi"theSeco ded m xture conprises
starch or lactosel in an anmount ranging from 10%to 40%
by wei ght based dh the total wei ght of the second

bl ended m xture.46. The nét hod of any one of cl ains

oL ] ounT i LB ol S ARG e o

V&tﬁfs@étihgtdf%e‘ﬁﬁré@@dlaﬁ(%@d%rm XSrd SibeORNePEST: bb\ﬂdone silicon
starch in an anount rangi ng f'rom 20% t 0 40% by

wewdes teleea tbeamageytiially ccepiablselobricamnt and@cm mgredlent

RHE0 R B affeldd P Lon l gat

vg1§s¢cﬂate.the second bl ended m xture conprises the
silicon dioxide in an anount rangi ng fromO0.3%to 2%

by wei ght bgsed on the total d
o) ended i xbar o, T BRMoHI REREA 20f WaReIbAee GPrsHPdeT
3‘6rrf‘|§ba l%%'l@ddbdxhﬁh Cdé'ﬂﬂlo%egﬁn I|éBr?<éhBS<%e‘,39HHr(in§ea%

he nmagnesi um st ear e in an
lngredlent selected from crospovidone, starch, or lactose.

33.  The method of claim 32 further comprising
(b)  blending stearic acid, a salt of stearic acid, or a mixture
thereof with the first blended mixture to provide a second blended mixture.

34.  The method of claim 33 further comprising (¢) forming at

least one capsule or at least one tablet from the second blended mixture.

35. A method for producing a pharmaceutical formulation,
comprising:
(a) blending a mixture of ingredients to provide a first
blended mixture, the blended mixture comprising:
(i) a compound of formula |, a tautomer of the
compound, a pharmaceutically acceptable salt of the compound, a

pharmaceutically acceptable salt of the tautomer, or a mixture thereof,
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ranging fromO0.1%to 2% by wei ght based on the total PATENT
wei ght of the second bl ended mixture. 50. The net Ht§28020.0003

Siweroangsrong” Bf.l.cl ai ms 33-38, wherein the seconEChUsdels711

m xture conprises a lactic acid salt of the conpound
in an ampunt ranging from50%to 80% by weight based
on the total weight of the secqnd olend d twe. 5
G xecond/ bl ended
m xture conprises a |lactic aci compound
in an amount randjng fh&m S x_7%% by wei ght based
: ended m xture. 52.
The nmethod o AT Nt he second bl ended
m xture conprigles a|lactijc acid salt of the conpound
in an anount rAa D %060% to 70% by wei ght based
on the totallwei ght ofNthe @econd bl ended m xture. 53.
The net hod of anyl one of cl ai ms 50-52, wherein the
second bl ended m'xture further conprises silicon
di oxi de in an annuntrangiﬂg fromO0.3%to 2% by wei ght
based on the tot@l weaigbbsiadnd ingredionnsklotteddasn the group
m xt yre. nmet hod of any ope af clainms 50-52,

m?@?sésrtwgt(ﬁé:eélé@éﬁdsﬁr@hd%%foﬁ?)& BOYIdPR®er conpri ses
the cellul ose i n(n@? ﬁg%ﬁgt 6@&?[’&11&1‘\%!@&&1%&%3&% Bbnsisting

the total weight second ended m xture
Tofecrospdridiornss; mnscarrnellofse sbdiung eﬂsmtsmjnuwmamrrglyézxﬂate

second bl ended ture furtlher ﬁoa;pril%gg nesi um
stearate in an anBunt @ S5HYIAY'S TYHhSsladed 053 group
vedrigitingasiedueout RRid; @I@ihdﬁﬁicﬁl@ou@falédm)l SECH ﬂﬂxtm@afiﬁﬁly two

m xture, 56. The method of any one of clainms 50-5
viplemerenthereof;

(b)  removing the granulating fiuid;

(c) 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; |
(i) stearic acid or a salt of stearic acid; and

| (iii)  silicon dioxide or talc.

36. The method of claim 35 further comprising (d) forming at

least one capsule or at least one tablet from the second blended mixture.

37.  The method of claims 34 or 36, wherein 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.

38.  The method of claim 35 wherein steps (a), (b), and (c) are

performed simultaneously.
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second bl ended mi xture further conprises the PATENT

crospovi done in an anount ranging from 2%to 6% by F028020.0003
T S LWORi0ghe47Tasel hn the total wei ght of the seconeECbiUsdeds711

m xture. 57. The method of any one of clains 50-52,

wher ei n t heB3&ecohfte biethoe of thbue@fclaiqnsi%e%,swhemthe

g%gfg;@dgmgwmf{gﬁe%gﬁgégg 0618 0 87 b1 rogpbnd OF
g p. the cellulose in an anount ranging from 20%

of the total weight of the second bl ended
mxture t he magnesi um stearate in an anobunt ran

from 0. 5% t40.2% biye wmsthnd ob alaim 39 whseeindhalsegen lbtert@\ed

B S0 edala b S 4 B Rb OB 7SR BRaine
t @b 10%ite BOYY by iWsigisesssed on tHedethl Welghtr ¢f. theSeclnd blended

phar maceuti cal packagl ng container, conprising: a
sindetdige vessel conprising two or nore capsul es or
tabl ets, the capsules or tablets conprising the

phar maceut i gal f“?{ll ca%‘hpa&%fam% QHer&ih tﬁb%é&BPab%ded

59. The phar naceu agi ng contarl ner of claim _
581:xtlamec<§mpn$éssthetlacmg acidessdtsadf the epmipoesdhin gin ateagnt anging

pﬁgﬁhé "/& gglvwe;l;ggt g%mg 4 hgﬁ&%g@g@%g%;gpnd blended

kRS corrprlses a cotton or rayon coil.6 1. The
p armaceut i cal packagi ng contai ner of claimb59,
wherein the stora e vessel further conprises a heat

i nduction s#al . ®he mefbﬁerfﬁ:b?émter% awvherein the sgeond blended

o LBl LBt

cront 3690t 40% bph@élg’ﬁtbaged:am tﬁe)totmjlvmlgbhomeaaqcood dlended
of clains 1-30. 63. The pharnaceutical formulation of
aRYXt¥Fe of clains 29, 34, or 36, wherein the tablet is
coated with a substance selected fromthe group

consi sting g8 SUgge, méﬁ'ohtﬂf%?d?@df'@élmsa?&@-@ wherein the
pol ynmet hacryl ate pol yner.
second blended mixture comprises the cellulose in an amount ranging from
10% to 70% by weight based on the total weight of the second blended

mixture.

44. The method of claim 43, wherein the second blended
mixture comprises the cellulose in an amount ranging from 20% to 50% by
weight based on the total weight of the second blended mixture, and the
second blended mixture comprises crospovidone in an amount ranging from
2% 1o 6% by weight based on the total weight of the second blended mixture.

45.  The method of any one of claims 33-43, wherein the
second blended mixture comprises the cellulose in an amount ranging from
20% to 50% by weight based on the total weight of the second blended
mixture, and the second blended mixture comprises starch or lactose in an
amount ranging from 10% to 40% by weight based on the total weight of the

second blended mixture.
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64. The pharmaceutical fornulation of any one of PATENT

claims 29, 34, or 36, wherein the tablet is furthdf 0280200003
n TS Liweoaredin £ gel atin or encapsul ated within a pet/asione/045711

sheath. 65. The pharmaceutical fornulation of clains

63- 64, wher46.n tTee owdhodhgf any eneaif ciaims3dr4 .onbericis the

ph ceuti.call ceptabl e col oring agent. 66. The
p?éﬁ’?%%ﬁtmlemcrﬁ/%glﬁﬂ?ﬁﬁ@ﬂsﬁf clai ns 63-65, wherein
the coating material further contains a

phar maceutigal | YTI}’T’@ﬁﬁﬂh@@bﬁa\ffm@ﬁéfdf%laimﬁB:%-IfBl,aNﬁ@ﬁehOdwe
of any one of clains 31-57, ere in the

phegandddendedmixturmoeraprises the slartit aana@@uDtranging from 20%

| east,, qQne. a r i 61

o Ry W PEREP S RS ARl ebBIOLAG BisBHR e b,
bahd eHB stafdyis partd@ly segalatinkedastamhgent i al spray

mﬁchanl sm (ii) a high shear granulator; (iii) a |low
shear granulator; (iv) a roller conpactor,; d .a

t abl et pres@& _68Th%”?ﬁ$hﬁ@@?\a6¥ Wﬁﬁﬁ?ﬂﬁs%ggfwé&@ﬁwhe

: : hal . _ Cisiaa _
ey B ST RRARTES BribDe B L ok AP BNt ranging
cfraim®. 3% R02 %yt Wweightibpeed ondbe tatabweightt ofi thef sedaxidblended
68, wherein the fornmulation is admnistered in an

A sufficient to provide a Cmax of about 20 to

4000 ng/ nmL of the compound of formula I, the tautomner

of the conpggnd, ThEendtRed iof angiohestldaints 33243 cahprimthe
the lactic acid salt of the tautoner, or the m xture.

t sReansk bieded mixiurg eempeisps Hmmagnesiunhateagitedp srameunt
t 0 »
R OB O AR AR RGsP o R i oo econe

Cblapdeddnixtune. | actic acid salt of the tautonmer, or the
m xture thereof in the subject's bl ood.

50. The method of any one of claims 33-38, wherein the

st

second blended mixture comprises a 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.

51. The method of claim 50 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.

52.  The method of claim 50 wherein the second blended
mixture comprises a lactic acid salt of the compound in an amount ranging
from 60% to 70% by weight based on the total weight of the second blended

mixture.

53. The method of any one of claims 50-52, wherein the

second blended mixture further comprises silicon dioxide inan amount
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70. The nethod of claim68, wherein the fornmul ation i SPATENT
adni ni stered in an anount sufficient to provide al56§¢$8020.0003
P TS Lwaeros21900Eng/ n of the compound of fornul a PCT/UR®O6/045711
taut omer of the conpound, the lactic acid salt of the
dangingniiomtthd% tac2 Yo yaweight hased bnithe tataliveight of the sdvend

“fiﬁlmﬁr@ t.h‘Preof in the subject's plasma 24 hours after
AU AP SN or about 20 to 4, 000 ng/ m. of the
conmpound of formula I, the tautoner of the conpound,

the lactic said Fiaé nctifod BEalP BRE Wi @laimBeJ-82 Wikerdf the
salt of the tautonmer, or the m xture thereof in the

ssasosetblended Brxtare iwsihes campsiseadne aelilese iroan amownt ranging

TR 3 43 §f B LRl el OB e beFe PhERBh AR
provi de an AUC of about 500 to 60, 000 ng*h/nlL of the

conpound of55.or nh@method bEatypohens cladistde52 onipereirdthe
the | cgic Gi:ld sal f the conpound, the lactic acid
SRGENGDIERAST HTHHFR: rt FCPmP”ﬁ? tiip Bagnesiien sigargtedn an

S%ﬁébﬁﬁt‘ Eaﬁgmgaﬁ:?ﬁfd’ﬁ % %ﬁefgﬂt b2 8A tﬁ&?ﬁgfﬂve@ht of the

conpo or mu et aut oner
csanondridenddenmiixtote. c aC| d salt of the conpound, the
|actic acid salt of the tautoner, or the m xture

Lo oot ™ et Rt B 887 pod & G S o o

aEendibtiended biiktare furthies comipritey thé bf&‘pod@'oh}é in 48 arﬂbm
met hod of cl a| m 68, wherein the anount of the conp

JRNIROHPE 4% o 886 by Weighirb aﬁedtqutf@)mmghicpféhe &@wad

%éﬁdé@%x’cﬁ?ethe conmpound, the lactic acid salt of the
toner, or the m xture thereof admnistered to the

subj ect ranges fromO0.25 to 30 ng/ kg body wei ght of
t he subj ectb7.74. Tiheneatieed oflany oot aif clet®s 50RB2 evimereirethe

CERER 5 RIS oSS SRS BLghBkitranging rom
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 biended mixture.

58. A pharmaceutical packaging container, comprising: a
storage vessel comprising two or more capsules or tablets, the capsules or

tablets comprising the pharmaceutical formulation of any one of claims 1-30.

59.  The pharmaceutical packaging container of claim 58,
wherein the storage vessel comprises high density polyethylene.

60. The pharmaceutical packaging container of claim 59,

wherein the storage vessel further comprises a cotton or rayon coil.

-72-



smal | cell carcinoma, acute nyel ogenous | eukem a, PATENT
chroni c nyel ogenous | eukeni a, nyeloproliferative PP028020.0003
T S lwelkeeaso19mdilsial | cell lung, small cell | ung, BOT/OR1006/045711
| ynphoi d | eukemi a, sarcomm, nelanona, |ynphona,
t hyroi d, nedrt.oentioe phaemagautiabl patiaginmesomtainer of claim 59,

SERLH e v P e e 2B g

adm nistering the fornmulation as part of a treatnent

cycle, whergn tRA®HaFRaLERMVal pmck@gnﬁgwhtasﬁér comprlsmg a
adm ni stering the fornul ation dail ,

Agistriypackper| bl istsr m%agq&omwm ghlegst one capsule or tablet

S o e MR 0 B0

adm ni stering the anount of the conpound daily for 7
days, foll os&d byh& pdama(muthautormmmmirsdsfraatymeoffclaimes 29,
compound. 77. The nethod of (;:Iy%m 75 or claim7

whbrai3e, ihereindhe dablet scoateq withahsbsianes éelspteﬁd‘r@n the

458D consisting of sugar, cellulose polymer, and polymethacrylate polymer.

64. The pharmaceutical formulation of any one of claims 29,
34, or 36, wherein the tablet is further coated with gelatin or encapsulated

within a gelatin sheath.

65. The pharmaceutical formulation of claims 63-64, wherein
the coating material further contains a pharmaceutically acceptable coloring

agent.

66. The pharmaceutical formulation of claims 63-65, wherein

the coating material further contains a phafmaceutically acceptable opacifier. -

67. The method of any one of claims 31-57, where in the
pharmaceutical formulation is manufactured using at least one apparatus
selected from the group consisting of (i) a fluidized bed granulator equipped
with a bottom spray, a top spray, or a tangential spray mechanism; (ii) a high
shear granulator; (i) a low shear granulator; (iv) a roller compactor; and (V) a

tablet press.

68. A method for treating cancer and/or inhibiting
angiogenesis in a subject, comprising: administering the formulation

according to any one of claims 1-30 to the subject.

69. The method of claim 68, wherein the formulation is
administered in an amount sufficient to provide a Cmax 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
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thereof in the subject’s plasma or a Cp,« of about 40 to 8000 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.

70.  The method of claim 68, wherein the formulation is
administered in an amount sufficient to provide about 10 to 2,000 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 plasma 24 hours after administration or about 20 to 4,000 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 blood 24 hours after administration.

71.  The method of claim 68, wherein the formulation is
administered in an amount sufficient to provide to provide an AUC of about
500 to 60,000 ng*h/mL of the compound of formula I, the tautomer of the
compound, the lactic acid salt of the compound, the lactic acid salt of the
tautomer, or the mixture thereof in the subject’s plasma or about 750 to
120,000 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 the subject’s blood.

72.  The method of claim 68, wherein the formulation is
administered once, twice, three times, or four times daily.

73.  The method of claim 68, wherein the amount 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
administered to the subject ranges from 0.25 to 30 mg/kg body weight of the
subject.

74.  The method of claim 68, wherein 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 cell lung,
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chronic lymphoid leukemia, sarcoma, melanoma, lymphoma, thyroid,
neuroendocrine, renal cell, gastric, gastrointestinal stromal, glioma, brain, or

bladder cancer.

75.  The method of claim 68, further comprising administering
the formulation as part 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.

76.  The method of claim 68, wherein the treatment cycle
comprises administering the amount of the compound daily for 7 days,

followed by 7 days without administration of the compound.

77. The method of claim 75 or claim 76, wherein the

treatment cycle is repeated one or more times.
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