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CRYSTALLI NE AND OTHER FORMS OF

4- AM NO- 5- FLUORO- 3-[ 6- (4- METHYLPPERAZI N-1 - YL) -
WORBARARS DAZOL- 2- YL] - | H- QUI NOLI N- 2- ONE LACTI echOisE»06/020296

SALTS FI ELD OF THE | NVENTI ON The present invention

relates to non-hydrate crystalline fornms of

4- am no- 5-f1 uor o- 3-

[ 6- (4- et hyl pi perazin-I-yl)-1H benzimdazol-2-yl]-1H(q

ui nol i n- 2- one dRYSTALBING AND OTHER BOTMS @F cal

formul ations._contai ni ng t sa nd_ et h

rel at ed AT Y ‘S'WOB%Q%&?@ 9@ B “éf‘% gﬁg{' es to

cr YRt Bk Nz X 202251951 I O@INOPIN-4-ONE DABTI6-AGHD SALTS

met hyl pi perazin-1-yl)-1H benzi m dazol -2-yl] -1 H qui nol i

n-2-one lactic acid salts, pharnmaceutical formnulations

containing the sane and net hods of use rel ated
thereto. The present invention further relates to

FIELPs OF THREAN 08 of 4-ami no-5-fl uoro- 3-[ 6- (4-
et Me%ﬁ#@ﬁtQﬁ\Leﬂﬁ&n %: a)tes an rg?e qgfséf%lllm% “t¥inls detd Qﬁﬁh@-@l fluoro-3-

n-2-on actic aci sal ts. ent invention also

[6f(félrmﬂaslp1peraanﬁr&@hkﬂr@emmdﬁ@é@rm}ﬁmq@mbbnﬁ@néf lactic acid sals,
a(cgut(i)caf ForPHll%{ﬁ(gnrsaczon’halqng%/ h)e _SF.]]’IEE gléc}] %e}%‘lo S of use rela]tﬁd hle_f_eto The
prwemtol inmerBioonelsd acddtes doi drysiallins hBii‘xéIl&GRGIJNBal@%oqﬂ—Elmo 3 [6-(4-

m?t%\é{plr?ﬁ%]ﬁl lgglﬁ-);hl b%éz&idpa%&y?f—?l ssu uéno\}\lnn- —éngiggéaﬁﬁ nge%ld()f salts,
phattiidcieetithb faamulagbils @atairduthi mgmwaﬁd me}th‘odsi uﬁ usa reun@ﬂeﬂlereto. The
ical condjtjons, the endot
pri%%l IIP‘éePF%’% %‘Hh%félﬁﬁutaecry%{ﬁ g asé)ll‘fai%eﬁr © g ali.nH“é’ #‘%(Pr%&'[&@'
margylp@teraamrlnﬁb-lm -HeREiRdS6l-3- ﬂ]mﬂrqm@follﬁm Siez Slaithy aacli‘dJ naants The
ul Under certain nor nd| tion however ,
pr%sgnvmwtlgn@isggéétef’ & Haors: fneaqﬂl?rﬁ@ o fums At %ﬂ?- Truoro-3-
[6Q4-ntdigy1pBaaLH-UAN)- Hml:&lmidhﬁn%m 1 Rhingin ek lacti®acid salts.
prol iferate rapidly. This process of form ng new
capillaries frompre existing blood vessels is known
B@K@mmﬁlmmvgmgul ari zati on. See Fol kman, J.
Scientific American 275, 150-154 (1996). Angi ogenesis
dur @g@llmgq«]@aﬂgmq pﬂgloptsalhhssgg%aqfﬁh@ hggpan body and supply tissues with
g&ﬁ%@x&&@ﬁtgqg %h Jge[@fﬁ@%ﬁg'v@d@fezlﬁsa&& dhid%yREM! donditions, the
Duri1 ng wound ealggp ditional capillaries
enpqvtbvluad ecells émmgl the whpiyes aﬁfd dwmer ipetht sapillarissptherefore, do not
no lﬁ%y %éagé’] m #uﬁ‘l?ﬁ ’Oﬁ %E? If’?laqllﬁlﬁn%ﬁﬁe rﬁfép\ééjtalnr ﬁ&&lﬁﬁ COl’ldlthllS
nation o eal i ng process, e capillarie
homemmlsdcja ap e@me& Bssu¢ isnlbmagsiatn quriag cét’t@speutsaxf the menstrual cycle, the
ca ?rlgrles gegn% d) Prtof)%’e\'%ah ga%ﬁitllpp [r%}ﬁ%r})%ctegig%iéﬁggﬁ egx{;’cz pﬂx{les from pre-
exidﬂngl ebrlcsndt vesgdls Heltmiwnkds, dgiogendsardrGanessculBiialiogy See Folkman, J.

Scf EFF ?‘Lﬁl{l) r car( 2-859%?00 ?gﬁh(g?% %tfélgllggéllgglg gg%l?ga‘%}_guar{gwgglyng is an example
ofi pRAPhesiblogiodlendonasttierigiiontduriaf aaamdefe. cPhiisg wotnd shealing, the

adgl%o% capillaries provide a supply of oxygen and nutrients, promote granulation tissue,

and aid in waste removal. After termination of the healing process, the capillaries normally
regress. Lymboussaki, A. “Vascular Endothelial Growth Factors and their Receptors in

Embryos, Adults, and in Tumors” Academic Dissertation, University of Helsinki,
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that once a nest of cancer cells reaches a certain

size, roughly 1 to 2 mmin dianeter, the cancer cells
waousde/ideeel op a bl ood supply in order for the PAMmIS2106/020296

grow |l arger as diffusion will not be sufficient to
MslepphyCiroer Baiugsr Labetatay windhDeprowght ok PgtbnlogydHaartman Institute,

rients. Thus, inhibition of angiogenesis is
exBécted to halt the growth of cancer cells. Receptor
t yr osigierekdsizadepl{yRBKShpeantant tolemns the oovathef palcypeis. tids known

that requl ate devel o ntal cell.growt nd o
e PR S B CSBHGRT Ageinn Sepaena B e inydiapeter, the
cahbéi':‘cél@@mué‘t/lﬂ%fr@(ﬂﬁm blodd mqiplfahn ordler. foceihd tuﬁbﬁtwg’yiwll'a’l%el as diffusion
EL 995 S P..et al_ Ann Rev.
elsa cze@& 03%1?10@1 @&3110%8?%%1& eRueh; 05&%&&%6\%&?% Thus,

111%Q1M1|6f£1?g%%@ﬁe%1s% expebtedkiongs, th@%t@wmnde@c@ﬁt ivate
RTKs. Signaling RTKs involves Tigand blndlng and a

shi fiecPiHoTe Bipsgientinpwsh (RAKSh&re HrarRaarbeisnaelfpepfidesnhat regulate

dév@l%ﬁxﬂ@ﬂﬁl Jeﬁ $rdviih REd Hﬂfeie&ﬁaﬁ‘éﬂ&h&ﬁhhé’ Bnd Ilegmapd%ﬁ dKhdult tissues.
Vascul ar Endothelial GGowth Factors and their

MR@@@@t dr & aln E5alk iotosy A B%5-8%nd 9P H: Tamdsr Seepdagesh dnn Rev.
Cgﬂ BRENb aﬁlojrh é@@hzel‘ %cel&’é 11%%!1%{2)‘60 ?}Lvﬁ{i Tzlcﬁ)[rsl %’E‘o‘?ﬁnes are

Bi ol ogy’ Labor at’or nt of ogy,
krigavar tarantivates Kt e SleQQ)RTKIB | inv@igs Agarglt badingCetd a shift

cog}drm%t? 311 %I]'Zth«(, 1 %?x ? rﬂeghn f Otl tllgg ﬂt* g%glt %13 ﬁlh?ts Ra-h%enzatlon

resufts in rece ransp osphoryltati on atespect f
Lstwbomsaalme A. éNaShlm Faddthelidl sGmuein Factotsi andtthen Refeptdre in Embryos,

A%u&}{s 1%/ alélm uél(l)ogsﬁlb n Il %lc t]ﬂfs&%h 03 tﬂ%u elrsélltf)j{ eg%lilkg,r Molecular/Cancer

Biby]g@@abt&aﬂoryrmﬂé)dpm‘magIolﬁ@atlmldg’y,eHEHﬁ_anFlﬁﬂmﬂé C(I19£f9a,rfﬁﬂhych A. et

oS 8 O COADP YR Bk SRR P s

pHoShiatydatioh aatespacitic gilobing reRitddsi H1assubbfuertesdtivationNof the catalytic

constjtutivel ctli ki nase fu ction, An interna

domainsdtn the plees R/O(‘ﬁ ‘ﬁﬁi’tﬁﬂaé‘ﬁms Feldsed in about 25%
of AVI-PRtieRber BichilRanee BAoASHOR tﬁé POGPReBe mlly expressed
prognosis in AM. patients. Levis, M et al, Blood

omacu ezwéogeeoq%ﬂ%ukﬁ@laaﬁwlwe?eﬂﬁé%éﬁ&%?ﬂty §F Blichis apdl ﬁ%&%@ present in
Wikl RS Or ke bR AR REGRALA resh B LohsBREvdIP adiQE MRhieYrunction.

expressed in henat050|et|c progenitor, mast and germ
Ag gtgraal tendpmirepsgplERS rUHtRES BEERFseths) ot @8 9 AML patients and
hal %@a{eﬁsswlat&ﬁﬁﬁﬁ E)%Oﬂ ﬁ@%}%gﬂs ng mﬁtpaﬁsﬂté h@HM&P & al 9BEbd 99, 11;
cell tunors, | -ce  ung carci nomma,
2()Qéstrmnstestlnal stromal tunors, acute nyel ogenous

| g

0 N AR . AT 15 Gty
is @hrinrally @KIECSS@DLU heéma®pQeticritr®ger2of) Zna(st Zaldl genn gglisi @-la) ¢xpressmn has
be§mllnb1?£ted ih e n r%er aolf cteuhce? niclu%l?rflgl Mast ff%eu]k41%% &el tumors,

I oSl nase dl na
stgeil-ce i dm@ nﬂcmomaiugastrémﬂmtmal stromal tumors, acute myelogenous leukemia

(AML), neuroblastoma, melanoma, ovarian carcinoma, breast carcinoma. Heinrich, M. C. et
al., J. Clin. Onc. 20, 6 1692-1703, 2002 (review article); Smolich, B. D. et al., Blood, 97, 5;
1413-1421.

c-ABL is a tyrosine kinase that was originally identified as an oncogene product from

the genome of the Abelson murine leukemia virus. About 90% of chronic myelogenous
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the genone of the Abel son nurine | eukem a virus. About
90% of chroni c nyel ogenousl eukem a (CWM.), 20-30% of
wacmica2fgpephobl asti ¢ | eukem a (ALL) and about peamKc2006/020296
acute nyel obl asts | eukem a (AM.) have a reci procal
lewkennia (@A), i20r3 0be piearte lympbotistirdeukenyiad (A12.) afde about 1% of acute

111%51@5)%&18?6%1 cénqlg éﬁﬁ/ﬁﬂ 111121\% %%mtpﬂﬁal tha Hélh@a%% E%el}ﬁﬁ&ﬁ%ﬁl‘%@and 22,

expresston o
TlBCRAﬁkBicamcmamults i thé:mﬁ{adelphla thyomssone knddsdhe reason for the

us._cancers. Fibroblast growth
e@?@i‘%}ggacgl%%rgﬁg%ﬁ% ' a class |V receptor

tyr GEIRRS iKh assne lﬁﬁi%,%sso&aﬁ&mwhﬁbmbadmﬂ Bibsblaéidgrowth factor
cat ion in about 15-20% Lpl.e el

o ST st Hpseid] GRS o ouag bbeos nEC BB S AgF ey due o o

t(éﬁl/-f)u ﬁh@hél&ﬂﬂbn mt tllsaﬂo%: 3N muBpRo G elothaRsdtents.n Ehg translocatlon
bone m Ccr oenvi ronrrent I n sone cases act i Vatl

t he
Caﬁi?ts 4hg errgessiqn of ipafinctieagBOTRY 413k cam a%sga@efh it CRhve e@e éhe bone

mic%mlw‘nh%ﬁt T!n@ss%m@c tcas\-s@t bt RButAkd Rt HRAPSmARY #GFRE8N ligand
found to cause Ras-1li ke tunor E%%res& on and evi dence

m@ﬁpiegde@t havgtbegn rrﬁepaﬁedsu Gheas ipetlya (WS mwtationsihayy bepn found to
-hkeettum% ro@régggn %9@ %w%chZ %leZssﬁia‘) sinfRF s1|gna11ng pathways are

ony- st mu Pating factor- 1) its receptor
&@hag@a@md 28 ’67?£r7é56r)eqw red for macrophage

rol I t
gev sfPe{TQctoio%Q ﬁﬂﬂlaﬁhé %?{é’gge dfltjs?{éﬁgpﬁoflﬁglla%rg )X;Q RERM @Fms) are
remamtl deri nmronhagermolnmmram yndgilﬁwdntlaﬁbn as well a%pdm@isd@nlolgment It
is SR AR RIS ) BLES (. AANGPHL 8] 246G BBREsion of
CSlﬁt:lehmB beentcprrelated evithiadesseed sha:“ge abal poksr prifgnogib Bﬂata:s(:gdneer patients.

Dot st BA Bediton Dibsine ft e faC R ROT HOR, (P Do RS eton. C-

Menil iuqblmage&ml mmmgm:els,, tufiok tprc;glreemﬁy eina rmetassarml of moliple tumors

e Tt et e i AP o 5501 a5k 20 nd rona
cel\RFcRORTAE SG-atbt ias B! foph® nuaREe hsiplifivd) a8d bk a@kiré®ed 8f multiple

RTKs are specific to the vascul ar endot hel i um These
CapefEY ude the vascul ar endothelial growth factor (VEGF)

subfegs duufaaﬁuctstoh RTTEJS @rers?&ﬁﬁ’é RIthSHREAM dMothhi@s. STMeswﬁlde the
| ncI ude VEGFR- I and VEGFR- 3. Shi buya,

,Vagﬂu ar @q%lgeélﬁbgrgwt@ffgtor (;\Q@{}li)lsg‘g@gmly-p@ii ﬁlifnTle meceptor g}bfamlly Class

VQ@@QQM\%@E@;@? 1 ‘&@@ﬁR(zlgr%l\)'EGﬁ@Be'slhm‘y@ Moet a?tOﬂé ene 5, 519-
Cancer Res. 52, 746-748 ers of

528 Ub%Ai Teymirm e ehelePngesp |6b&?)7d§8% 1994); ammhl«;o@a,. Q,dau ab, Cancer
Re‘éaé;ﬁcb':%@h wggabl ity and endot helial cell

eration’and further identified as a najor _
i ndMeembewf ofa thgi U@éiﬁemb@nahdhwsbﬁ@ho@@ﬁelmdsas being ablg, to induce

vaEéula?t eﬁheabﬁlg}d 'eﬂ?citheh%fa X%Jl %1%11&%{?0 rildlg ?hgaler \%@%ﬁ\} gs a major
no Cl S I Nnc

indugelr MEﬁgRanesm and Vasculogenes1s Ferrara, N. et al., Endocrlnol Rev. 18, 4-25
(1997). VEGF is known to specifically bind to RTKs including VEGFR-1 and VEGFR-2.
DeVries, C. et al., Science 255, 989-991 (1992); Quinn, T. et al., Proc. Natl. Acad. Sci. 90,
7533-7537 (1993). VEGF stimulates the migration and proliferation of endothelial cells and
induces angiogenesis both in vitro and in vivo. Connolly, D. et al., J. Biol. Chem. 264,

20017-20024 (1989); Connolly, D. et al., J. Clin. Invest. 84, 1470-1478 (1989); Ferrara, N. et
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DeVries, C et al, Science 255, 989-991 (1992); Quinn,
T. et al, Proc. Natl. Acad. Sci. 90, 7533-7537 (1993).
WOBM6/12t9260ul at es the migration and proliferati 8aTMK2006/020296

endot helial cells and i nduces angi ogenesis both in
alyiBndocrinod Riew. U Byv&25 @Yl LyungDD. et akl Scienge 24@j 5106-1309 (1989);

PG ol VBT RO (fobo). Ferrara N

et aIBecEmdomgnog@lemRewknd\Bn te}-bR Sorifit 4 o) the lngtg of Banet and to be

cogkr/%l&ﬁ%cbyg{}ﬁgg 3\@%%9%@%3 aé);g %g%fgogs ah%le Eém 1§1?r?atken kd develop

thkl’ﬁﬁﬁMflCi fhatage aitidohidBlof VEGHRTK It@\‘ihéh:bpfnhdﬂlmreditalﬂradglbgbnbﬁs, and,
ral |l ed by VEG- and.VEGE- RTK, substantial efforts
hor]i’ gyﬁ@@ﬁe’iﬁrﬁ’ %tP?Mpfoé¥?i%t€Pélr op therapeutics that are

ant aueRi Bt RTs Mgcﬁﬁ%téfr&ﬁ thesqe Iaxtrzifcllllliml tegloh E@fkell of five
angl o eneS| S, . an oper u i nter or, stop t
m}%aoslgev filg fomarisqad oy a SRidyroste T Seting Sedie B§HD rf-lass 11

REKS bl drd lnﬁ‘ﬁbn%@%k%e eRRBEHoOForfiulel include, but are not limited to,
i mrunogl obul i n- | domains and by a split tyr05|ne

K, e FEHRFRsoead BPGFRE. Ol ass 111 RTKs which are

| i R RN GRRALD i BlodRhiMifs ol 1 Sheil Mraceitutar

regimGFRBor Slaapk:, FGFRTKS dasstyi RTKhwlgeh is inhibited by the compounds of
FdI0 aqogl obulin-like domains in their extracellular

regirons. For exanple, FGFRis a class IV RTK which is

I nhilxamelbs by ClabeV AOMK3ahatdse inhibfed btha compound aifipbmaulol include,

 ouggf Uit R RO T SECAR b VERRRCLG (o vEGRR. 1,

VEGR- 2 resdln df MEBHRn3of vAsiows R’EK&J|dthe®ﬂ1gan’d|futlhiuﬂatmeﬁlﬁlar functions

ar%/ 3[&6?‘%’;@ Stég %}fﬁg%}r{béloo nd St m'llg]gixpg clrcla.} ,oq:ellular proliferation

and QWRSal. e ARRS @hidh h&ihs Hﬂhﬁ&iﬂé @ﬁspe@aﬁ& Ruka larddisetul frehatbffent of
and SUI‘VI val . Agents which act as inhibitors of

digsgminaterc disepre aaf eletiecatipyl af valhas tsplidt A, gptside of the agent’s

anBhiSS&UEhR AL §HLyd I THEES R ofpPurB ld{f&xrﬁs 3hos8 BeBbdd RS Ol lsB8 14, which
tumors, outside of the agent's antiangi ogeni c

haxe ¢ pyaafl jansyRERCHVEY 2l FpeuiRIEK sidP TXs #1p gBliangiogenis tgeats as well
aslaltitioPAdefR814, which have a broad range of activity
at different RTKs and PTKs, are antiangi ogenic agents
as Wéulfiplasmystema (MDD, aghisess. OﬁvmllahwnfeBnqpélF,olﬁwhemnzeé by the
acgl!llﬁlﬁgéifﬁ &ff cl(ﬂﬁ *)lgﬁﬁftzelﬁ if ‘%llxel §0ne'r§ r%tasﬁ i b%H@ lesions.
accurmul ation o on 'asma ce rrarro
Al(tBWgO@ns:temscte@otrwSpbmb(th%CT)esmd) raévanﬁm rml sxgxpgﬁlvstoam balel had a
L u t afe.hav
s AP AL R e A A S E o S BRRL AP (TR b,
1986 935v21-97; AetntiaBarldgie a|. 4l ql NBloddn d097;J89: 789&193 H@@&zer patients
1n%31§ﬂ71§9 %ée Weverre 612 i en 1sversaf ‘fate% glsea‘se '?he identification of
nonrandom chromosomal translocations in MM has resulted in the development of powerful

prognostic tools and the identification of novel molecular targets. Nearly half of patients
with MM overexpress a putative oncogene, dysregulated by one of five recurrent
immunoglobulin heavy (IgH) translocations: 11q13 (cyclin D1), 6p21 (cyclin D3), 4pl6
(FGFR3 and MMSET), 16¢23 (c-maf) and 20q11 (mafB). Kuehl, W. M. et al., Nat Rev
Cancer, 2002; 2:175-187; and Avet-Loiseau, H. et al., Blood, 2002; 99:2185-2191. These
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invariably relapse, and MM renains a universal fatal

di sease. The identification of nonrandom chronosonal
wonremssoeat i ons in MM has resulted in the devePOpmsm06/020296

of powerful prognostic tools and the identification of
tranglueition likdy lrgresenlr getaly Mardsgib]lyaiefnirmi epat iie titesdewelopment of

MMXI (i%?ergfer)e(saélﬁ ga}ag%t ?‘grlfl%{rf&fﬁ gogbuelse SPeCl acv&lﬁ( %t Eﬁoca%ns impart

prognantd Hgdficants : Pdrticllaly( ehect(4; ) Dlapslod@iadd withyocturs inDdproximately

4pl FGFR3 and ). and2 ( fb)
2070 R BHIETAPPR 11 CFoL e\ SRR AR B Stst T wih T pparent
théiﬁ}iéuﬁé’ﬁéneﬁlﬂtosﬁm Fbl’llseia ial et BB, 80Bd, :210@,210198|6Q-118*55; X9k, 1. J. et
trans)] ocatjons. Likely repre
ol G AT SIS gt oA MO PiE St st YTy R Chane
H.I &Cent By .J. iHahdki beogre1 Ble@ads. t darlyheswl sR@ehi gppr€idhes are
transl ocations inpart prognostic significance.
requiggied ferhase pgtienishe t (4; 14) transl ocation with occurs in
appﬁﬁlé't@ﬁ'tﬁémﬁ@cﬁh@ﬁ 1§3§‘ﬁds§ﬁt1§ tﬁ‘aq RE @ﬁp%afs‘% GOAE&Natd two potential

articu oor nosI s no appar ent

ontscmrl@ep MMSET l@é r‘ﬂéf(i“f)c a (ﬂ"sf,@“ron %ﬁé‘bc@heSR Me¢? ah) NaB\Gsoef,, 1997;

6%%?_32%,2%1;'(11@%9 Iﬁ[/ngtgcélu *Sﬁg&ds e1t9§z‘gjl ob: 3@?& 33?4 giél%%r a0t lation of
eith@:OJIr 15710e{1th&S :genasds @hmagfor IMMqiat}agenesmns nq} kném rhawever several
1111%9 914€v1d]e%§e s%gpcgr? a rc%ﬁ)? 'Fk#R 1 oMl lor Elﬁiﬁaﬁfog‘gﬁé H@?@Es?o%c r}S‘x‘a’c%va‘tlon of

require ese pafi
WTrmbaaRTﬁnpnomoltﬂsqxoﬂa’eratlm aﬂnhl;urvﬂvalal[npemi@nat cells and is weakly

SRR B R eI PG T BB 0 55052

99899 Resi, lM 26Q4.2 %qoda I2d0 EI‘EHS’TQB 86; ehd BblletBlIo®d,er 199 BJood, 2002;

.dysreqgul ati on of ei r bot
0B8R hieaiIs cpsingeng a%a‘fatw%ma@ bR P i sdia MM are
asé@mlavm%wMo}é\%g:%gs@eweml stdge ﬁl%{%lc@%a ad e Bﬁ(ﬁlggut@@@fdrmﬂlg in several

ol e N I at | ro ressi on
PR SOt AP S o etk OB oo s 5 B14 Forac! oh Blood

20@?@732471312\415@ IID VIR @1@&&55 th@ﬂ!iGFRZ% %@Krhﬂart chemoresistance, an
transforming in a_hemat opoeti c nmouse nodel. Plowight,

obgervation cquppgricd gpso gnical odste that dgggnstlg@gpowégqonsem to eqonventlonal
ché}hﬁ)thglaﬁpgnd %Qt@nedgl%eglg@ ersl@’al cﬁﬂ@l |M§f batiedts: Pns&h, R. ez al,

se uent acq UISItIOﬂ

BlQﬁd a@(ﬁ \}91 F?ﬁj’ WﬁaKP'fﬁﬁsT bfef FZGjFiSOf? ﬂog%n@lw(hl%w Moreau, P. et
al. 2BR2G] ﬁio@d - 14¥915 ﬁra&‘ﬁ%ﬁaﬁ 9 dal eBﬁtﬁ%eer‘é} %43% 64-68.

are strong y transform ng % several exper | ment al :
Thnt@dférl@ngs Ghgest, thaylectopicaixpre@ianod, F@@@lmama}? 2 SigTiBigant zatlekit not a

tar, Zol | HFJ
s e ol O RO SRR A by o
ﬂmarpyobser vation supported by clini cal dat a t hat

de ate p es ntian

chg?rﬁ)?%é?na ] gﬁgRéholfg 43 Mﬂél an slllj1 i Fi/ll%/l(g % Cyfo(t%lc rﬁﬁponses
demmtmgmbsﬂleﬁmaﬁeman&lepemdeai on BEBRH sig2ing desplte the complexity

of §81%t1§_1§ %aq%%gﬁ th:ége? (t‘éeilEI dergedifon‘é?nda s&gg é)&gengﬁoﬁugeﬁ S. et al., Blood,
200400333 9-1583 Paterdch, Chb.ng al. Br. gtH@dmarddr, 2004, 124069603t and Grand
,E. oeAtr al., e?{icg;%&,%%ocl; 18:962-966. These observations are congruent with the results
of receptor tyrosine inactivation in a range of human malignancies where clinical successes

have been documented and encourage the clinical development of FGFR3 inhibitors for the
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These findi ngs suggest that ectopic expression of

FGFR3 may play a significant, albeit not a singular,
woabws/12126yel ona oncogenesi s thus naki ng thi s RTKUS2006/020296

target for nol ecul ar based therapy. Inhibition of
trea(@Re off theas¢ podmhrogndsiseiatients. ndyukemdBe &setoaft At duigk J. Med., 2001;

rat | t;h |
SIVREISR RREEILT o D04 PR 430, L BRI, SlpgogD- . o
alg@hdlngt JalMear 20010A44: V%B 792esaad Seliths Bd&x. |ex/eb, Blbm‘nmwd 103:3669-
36?%age patients. Trudel, S. et al, Blood, 2004,
3:3521-3528; Paterson, J . L. et al, Br. J.
Hae ITﬁtpé)ﬁtmulRﬂ(&éi;talﬂ 24inbBie- @ipoundschale dash shewnkKo betusefll], as protein
18: 962- 966, These bser vat j ons

KGR g RO £ nAE D XPBEE (LGRS oBBORGE by bR S uoro-3-6-(-

1nd>tﬁﬂi§ipbr‘é@ﬂhlloﬁ) uH-@nilﬁﬁ@@om-yMH&mﬁmhlmn @s e@umetra@tmners and
i ni cal successes have been docunented and encour age

Sa{th@e@Pf irecsiuciyes, o wiyak iPrordeddelRy anfarpultady Jspgud preparation of
this rb%h{pgﬁid”ﬁﬂt 1ts0§alt§ hﬁaﬁdlﬁé’ He- rﬁé&ﬂlﬁ&%do&ic_[’ §‘4§i4 ?i&a%gcf%g KI?'U S. Ser.
N(E;er}g}@ﬁ@ 757@10@82@&3,6110%7(}@,32@“@1]@ 1@’64%' eachogf2which 1s 1ncorp01ated
he?’e‘}l? b§7gfeﬁge érﬁlltggﬁﬂraeﬁg Re%ted @(Lnéﬁvlunds tﬁ{' glllb_]BC% -of g@g Pat. Nos.
6 @(15(;)647 6.1@@ ?35@6gld ®805760) eachaf whigh |19amcorp@meé nhﬁremhyrr@femee in its
nﬁl&g}pounds have been shown to be useful as protein
ase inhibitors. An exanple qui noI ine inhibitor is
4-am no-5-fluoro-3-[6-(4-
nmet hyl pi perazi n-1-yl) -1 H benzim«
n-2-one, as well as tautoners sal st ereof, the
structure of which is yrovite ef ow a5 Fornmula |I. Use
and preparation of 2 d its salts,
|nclud|ngtheH g aCN i salt” are descrlbed in
U S. Ser. Nos. 10/ 982, 543 10/ 706, 328, and
10/ 644, 055, Whi. e gs i ncor porated herein by
reference inits enti rrety Rel at ed conmpounds are the
subject of U S Pat. Nos. 6,605,617, 6,774,237, and
6, 800, 760, each of which is jncorporated herein by
reference in its entirety. It is well known that the
crystalline formof a particular drug is often an
i np r !
or opar SR A ARE b0 o U PO Bhe iz plon an importaat
dettromagfecfsthe gt yase ed paepafatibur mgratoneity, smbmbofsolublhty, storage
staghﬁ}z\%gélélt (;a bgﬁn{u@at{og,d,ag CiIE dfslsé’iutgoshf 1% E%B Gfg%%ﬁbl?l? 2\1/\1}](161.{} evivto I%Jéoavailability.
Crgsamine ﬁrrpmsncwrowh@é tlnealsan&r ccﬂngosinahqu zester RryatatlizkS ar entifferent
attice arrangement nt .
ik o Rt RRE BL FRRY! b st prePed st yatiicp gpeciti to
thd bﬂupﬂaﬁ d:@ﬁthlhhe doryst mrysmameqef fotms nfayysdiainciude differé hyates or
| so i.nclude different hydrates  or solvates of th
soB SR L b GG, COPIOREL M Aty R SISO & BRGFee g numerous

prépReied WIah® BEmRr B9 ebtpfsd ehd tHeeprtRIHE fGHhe cERAPBiRE cANle many

the preferred {or m chosen based on the many
physical property variables. It 1s enfirely possible that one form can be preferable in some

circumstances where certain aspects such as ease of preparation, stability, etc are deemed to

be critical. In other situations, a different form may be preferred for greater dissolution rate

and/or superior bioavailability.



10

15

20

25

physi cal property variables. It is entirely possible

that one formcan be preferable in sonme circunstances
woherea2Te6t ai n aspects such as ease of prepar aPCoMS2006/020296

stability, etc are deenmed to be critical. In other

si t (Bcawasmpm@mvell diig fentulationsnsivaying dopeefpte; bettel dioavailability or

tef. di ssol.ut i I an r eriqr .

bRy U8 0ab Rt AR o8 eaBBER R arryingisg potymomhi
fosth© (iien grysfatine dxranpbiexidtiap e holeaNai Tabickyistajlimgrfolnest dfe-amino-

tability are.consi.stent sought h IS.a ngoi.ng. .
B s Bt marPR R B Sl heRR b g T B 3R 1 i
des¢ritet AbleinRlpf et thescoindxties hdedg drug nol ecul es. The

crystalline fornms of 4-am no-

5-fluoro-3-[6-(4-nethyl pi perazin-1-yl)-IH benzi m dazol
SHMIARY oF e N VENZIONE | actic acid described herein

hel p_ neet these and ot her needs, SUMVARY OF THE

| NVENF| Rpenh dnvishidase RioVidgy entqlignfoprlotione of & belic geid salt of the
copolid MebRnuLf. @ lactic acid salt of the conpound of

formula | : | for oral admnistration, wherein the
formul ati on conprises a non+hydrate c alline form
ud of/ for al . In
C talfine formis
A is prepared or is

Form A. I n sone erbodinwent s

obt ai nabl e bx{sti [ pound, of formula | in a
sol uti on conpri~gd At 'gani ¢ sol vent and lactic
acid. In sone e the organic solvent is an

al cohol . In > {s, the organic solvent is
selected fromthe|group consisting of ethanol and

i sopropanpl. In sdne enbodi nents, the sol ution
conpri ses about 6.5% water. tn sonme enbodi nents, the
lactic acid salt of formula | is a nono-lactic acid

fogerpt admipistesine. heam ivdpreilation compmsetia Rehrrete coytallige fgrm of
a RQWORII shR A cothPSuRIo?$&Ruainvent i on further provides

met hods of treating a patient with a powder

f or Aipopq Brpogiments, Hiempr-hydpig coatatlingforz is §apodnd of

for Mk fnd emtfoR s Fatn A @ hloka 38 B Riobhfhbil%y HEinh MShpound

f ormul ati on, _%{:r eint %‘el o%gg( H’}loronuﬁ’lat | o_% é_olr?’gr I'sest o
of goryie- lHy d selpeorcgopprriging iwater fasgamicofolvent aad fldctic adild sal t

of  ¢0MMEUNGAmdrf, Allofhshic shRRAUE: SOGA! ment s, - the

non-ﬁy rate 0c:rnyl/snt é\ﬁ‘lléi()?ﬁ,gl Formi ggr%oarérg% .l n sone

e nbdnwlfsqmmodhmtsg)ﬁtiomniCisslvaptdsasetaeted fiatri e proup nomsdeg of
etﬁgpﬁoa%% " n,Otl_he patient is diagnosed with multiple

nmyel oma , acute mnyel ogenous | eukem a (AM),

pr odt siinge engndeuentshthe aslitioaroogrisesabbart. Yanaer.,, or

el # gonrrllae' embodiments, the lactic acid salt of formula I is a mono-lactic acid salt.

In some embodiments, the solid formulation is in powder form.

The present invention further provides methods of treating a patient with a powder
formulation of a lactic acid salt of a compound of formula I, comprising orally administering
the powder formulation, wherein the powder formulation comprises a non-hydrate crystalline
form of a lactic acid salt of compound of formula L.

In some embodiments, the non-hydrate crystalline form is Form A.
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In sone enbodi nents, the patient is a refractory

patient. In sonme enbodi nents, the dose conprises 0.25
woao®2m36 kg of the lactic acid salt of the corpomsen06/020296

formula I . In sone enbodiments, the formulation is

pr erilamnb @nbddsneﬂnst, tierpatidre is arpand:ﬁepﬁtiﬂntn of a pil I

gg?lme% aﬁ'r on O%lsm?nrtrsoghglpa{é%?or mgaf) petd %H}teml?l[}}tn)le]gny Efoia (Ml\;ﬂ] acute
mysdogenostievkemen AMIDepipstesenicer, byeakitcaner, fcoloh kadce) bomedasma.

a cr. stallrn for Iactr acid salt of

© he T L UHE P R B reo BREE ot al 1 | ne

form sdiﬁ@erﬂrbd?ﬁqdmy the Qostegonthiribdsr0arst to G0 nfaditd ¢thk lactic acid salt of

HSO |sc|1n gcteristic peaks, in terns of 2Q at
| U ? HE™4bout 25.9. In some enbodinents, the

X- 1 &Y sy EtSodhhdris, aetfb@rhlér@hﬁsegra)aﬁwdrwtﬁm lrlsn%Sfoﬁn ofa
characteristic peak in ternms of 20, at about 15.9. In

Pl dpRleteGapets. REMEDLCt he X-ray powder diffraction pattern

fur D eI EHBIHRESs, the FORNAROR i nﬁtsbl?d PRk thé Hm‘e %? R&in@fstration.
20, at about 12.4. |In sone enbodi ments,

ay
powd&e prssdt rertionfurtier pevisies uerypetine fﬁf’fﬁ‘r(f@l@SAhOf a lactic acid salt
of ‘ﬁﬂz Bﬁ{d (ﬁ“tfbl‘fnuﬁ’aele\%herélﬁ tﬁe% 119Ie fgl.gi 13 R Qé}é }% o;vﬁe? crlliéfraction

esent I nvention fturt provi des a cr
paftern mlpﬁmim dhpragferisticl pels, tam:risrpf 24 at algdfut 6 R amslaouiAdecdof

for \TMB {eﬂtst e ?(re 4 tp%Lde%P ﬁlffranlgh ]ﬂﬁgrngﬁrtgérr Qé/mprises a

po er |on pat conpri si ng
ch@th@tmmttbecalstntcnrpserﬁlzé atabmttéﬁ s of 20, sel ected from at

bout 5 7 5.3 bout )
iSO SABo T gmt?n}sakt)}%?u e hW%l giﬁm% 1 patleg oﬁ’ftg‘nzrgg‘g?pnses a

cha’aaemstlﬁ@ee&,, ibmstof 22, 8 abald 0H°. 23. 4, about 23. 7, about
and out

about .25. 0, ahout, 25.9, ab 26.9,
31 B 4B Sars s SHbaten: 31%%%1811 JPYEEafipticcomprises 2
chftr@détaﬂldﬂra@eaﬂilnllr%erﬁ'xﬁ)bfp@w eboudilf.0r. acti on patt er n
su anti a as wn in Figure
b3 b REF Ve n?rf?rﬁ BT i P o B A lpete acid selt

of ﬁfé&ﬁﬁibb\ﬂld@ IRt Wherdih B B GtafiHe T naXLr £HMdBEd Mraction
at about 213 OC. I n sone enbodi ments, the crystalline

PAHSIP RYTRBESING 8 {opFa WRRPIATISISPEHSS RgoremIobPd- elertsd from at about 5.7,

ab&i8 1 BDMoaM 254 AEdANS B adtholt B0, SHRMM7. b MbbhidW! € alout T@? about 20.5,
resent i nvention further rOV|des conp03|t|ons

ab%ﬁﬁ?r IR et PR PP- ﬂn@OFjb?r:“rﬁ’Aboult A4 S abeutelrb db v A3.8,, abaut 26.9,

and £%t 3 PP ALYe30% by wei ght of total lactic acid salt of
t he compound of fornmula I in the conposition is

pr e Bespmepemipgiments, (the erpstellingrbuwnh as ensX-rayt pdvesias tliffmtioh pattern
Sugsgl@ms, el ant mqflg\;rgti_al lactic acid salt of the

In some embodiments, the crystalline form has a differential scanning calorimetry
thermogram showing an endotherm at about 213 °C.

In some embodiments, the crystalline form has a differential scanning calorimetry
thermogram substantially as shown in Figure 2.

The present invention further provides compositions comprising crystalline Form A.

In some embodiments, at least about 50% by weight of total lactic acid salt of the

compound of formula I in the composition is present as Form A.
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conmpound of forrmula I in the conposition is present as
Form A. I n sone enbodi nents, at |east about 80% by
woeb@ht7at total lactic acid salt of the conporad/ust006/020296
formula | in the conposition is present as FormA. In
sonmelnsabe givhedimsnts,at lehs abeut A0ty vedelt o tovad lagtic acd salt of the
C of formula | in
J’nﬁ;ozﬁhd tnaﬁ)ym{fla ?ﬁi tﬂe §(§'J1}508f1?10{1 'iﬂgeség%n%. IAn Some

conposition 1S presen
e mb olgi somma meochmehteasteasi bbaitt 80B%ybyeigie oftotal Gictic atidbalt of the
und of. formula | in the

“m%ﬁﬁég f&gﬁdﬁzﬁﬂw% m?ﬁ”“mnggnﬁ$ﬂlsﬁﬁ séﬁe enbodi nent s,
at |Iaasine alnbodimOmpableastabagin DO%fbytvﬂsﬁ@t of @il lactiasdidlsadialf the

of th upd of fornula.l int conposition is
cnsuniolQERART it RE cdmpobting M AEArS A ot | et about
98% IaYoine eRbédidbntt, At Rbst hBsukt 9@%@9%@@ bt to@l labtieacid salt of the
I n t he conposl| tionis pr esent as

conpo nd of for I'a
PHHPRO! ORTp nﬁmq&@ﬁwm%@nﬁ@gm%out 99% by

wei gitsolb einBBeht@ Gl lekst abdull 9PRILY vRfighk Betof0 m@&&% gaﬁt of the
formula | in the conp03|t|on is present as Form A

copppEne FgERHE hinsthe somerosinp ssireseripsFgre Rer  conpr | ses a

pharReaH tinbHin¥nt@ GERR% 3R 98Tk vight bfoRPHBtic acid salt of the
embodi nents, the conposition consis s essentially of

Cmr@unfé@ﬁfp@mdﬂaltb%mmnwtlph@ reoaica Hamof. f or nul a |

Whergishn@bmb En‘c%9 é{f’eps\f l}ﬁfﬂ't ?W b9fW656@‘? of t%’lféi agtﬁcgfc'lcfjsaﬁ%lftthe

of the conpoun or mu
cogpopod of foomulab int thecdagponitidn 1s|pnessntrae Fembddi ments, the
co ly of t t ¢ ac
R R N
mbyxMﬂ¢QHMaof the lactic acid salt of the conpound of

for ent int osition.,as.the Eorm A
I'n S'P’Jg Some, ﬁ%@ dio ﬁ%, gnl}e %OH]QO%@%COEI?IPHS Welatba'klgloﬁl??actlc acid salt of
the sempiivind lof formflal h&ieﬂeﬁiﬁt le@stedS f%db;s\aélghtcmff tHelectic QB eulnof 1aé

f or nu ein at ast 98%Db ht of the lactic
Cogmoﬁmssgfi 3?“%43 ﬁé’reégﬁﬁb SOIB?OSftB’I“r?ﬁ F%nfléi‘ present in
t he I eoO&hbdddeAs tHelt@mpodiidnsonkibts S;Q'Bi&laﬂ?’ﬁﬁﬂllb fl@tﬁb 8cid salt of
e lacti

the co on_consj sts ess ntlaIIy f
S RSO BT A4 SRS R oF 4 51 VER! oF (s gt of the
colrpghid F%Benkia R pBHREnt &f the b&nﬂ)&ﬁfohfés aeidrmalt of the

conmpound of formula | is present. in the conposition as
t he TF&PTT Anboraenss ermppiterongs pueithlly opthelactieacid salt of

th&BhRSSd 6f foRh8IR 2 KhBiSinCHt Yeabtalghy B}nggﬁmﬁaeq%e ki isRfof the
stlrrln t he compound of fornul'a | “in a sol ution

i Tpvgnubial is preseyt fnihe éorgmsv@mas thediormaéti c aci d.

In some embodiments, the composition consists essentially of the lactic acid salt of

7%

the compound of formula I wherein at least 99% by weight of the lactic acid salt of the
compound of formula I is present in the composition as the Form A.

The present invention further provides methods of preparing crystalline Form A
comprising stirring the compound of formula I in a solution comprising water, organic
solvent and lactic acid.

In some embodiments, organic solvent is an alcohol.

In some embodiments, organic solvent is selected from the group consisting of

ethanol and isopropanol.
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In sonme enbodi nents, organic solvent is an alcohol. In

sone enbodi nents, organic solvent is selected fromthe
wanroesp2ansi sti ng of ethanol and i sopropanol . | RCSMISE06/020296

enbodi nents, the solution conprises about 6.5% wat er

The Ips@seembadmeents,itionsotution h@npl}i;ﬂewliode& 5% weatgrst al | i ne

Lgr El Er R %g/ent)forﬁfﬂl on?chvt les ﬁ c u@ﬁle 8%1} }geﬁad égy any one of the
1nahykkhhtmabmmgdrate of a lactic acid salt of a

co und of sonme_emhodi.nents of the .

ey SRR TRFRPED duthst pERIEST POBRPIOH RRL 9k PO 29 gl of
coffpotiftEoftFyeiingls € water to the Iactlc acid salt of t he

conpound of  Fornula | is a or bout 6.
nﬁla SO ?lgb(aﬂim{%ﬂfé oé Itlvzsctr&qt 91 ehyﬁlyaﬂqs é;]ge gjfvethé, the mn%‘ar ratio of

thé W@aﬂé iyaRer tolthelabielaad @alt‘ c§f ti dEﬂ?@Mﬁﬁ)ﬁnﬂﬁ I is about 1 or about 6.
hexahydrate. | n sone enbodi nen the crystalline

hy diasege smb%@epﬁv@rm grystalline hydigtes of dbg fnvengion, the hydrate is a

mORAPah R} h&aRfdresal t. The present invention provides
a crystalline hydrate ( Forn1Bé of a lactic acid salt

of d&n ewmponhedinedntref the festallipherdsstes afifee iavgnsion the laetic saltis a is

aﬁﬂ%ﬁh&ﬂﬁwﬁ%aﬁ ray powder diffraction pattern
conprising characteristic peaks, in terns of 20, at

about 17 6, about 19.3 and about 26.0. In sone

Qén? invglli]t?ogi%rh%ﬁesp é’xg%{l 1193 lgydra%?( éfl offl Bg a(farcﬂ% ]acid salt of a

furt rrses arac
coﬁ‘ﬁ)pumit ofd‘lounnhla 2 $/h8reimtho wtys@Binb fcamdhaa faa l)i-ra&&oﬁ/deﬂ diffsotien pattern

L e R L A e O Ty

at abaoine 1é1n15hd1rab1¢tsl,t the5X3ay gloouder Hafrhctioan ﬁat&bn) UlirtHeB. &pmprises

o BT PP AT BN LB b Bk 7?1 b 3y

terms sofne Zanoﬂimaﬂil@ Uthelﬁrrgy G}ﬁbﬁbdéb @Eﬂradtﬁ)ngpat{eih Sﬁﬂl&r comprises
enbodlnents fraction

chEgpprtic peakssin |teég§t0f égaﬁ a‘w&l 1e? b glequ& %éa&%out 1ﬁ1t @P%b%lf 18.5°.

20, 18 %bﬁi@tﬁ'ﬂbcfdﬁﬁ%ts ,theakay pbQdés dﬁ’ﬁﬁéﬁonlﬁat%m 3@ comprises
11.6, about 11.9, about 12, about 15.3, about 15. 6,

chamesgristie geaks, i frsms of 20.6¢ abayblf 2°r@dsbordddt- 19.3, about
22. 3y s@ﬁ@léhbgﬁrr%ntsab.@‘K rg p@wdélb@i'ﬂtracagn %aﬁ&g%hpgges at least 3

about 28.2, about . 3, out .8, about 30.7, about
charpcteristig peaks, i3 pergms 0586@?16@@ fEOIQnd about 34.3 . In sone

enbediytenics, boig 1>i 3 %Mo&qwe£boq{ H 5 afbbhiOf. Pab&iRMB 3! Svout 15.6,
substantial Ty as shown i n gure 6.
about 16.1, about 17.6, about 18.5, about 19 3 about 22 3, about 23.3, about 23.5, about 23.9,
about 26.0, about 28.2, about 29.3, about 29.8, about 30.7, about 32.2, about 32.6, about 33.1
and about 34.3 °.
In some embodiments, the X-ray powder diffraction pattern is substantially as shown
in Figure 6.
In some embodiments, the crystalline form has a differential scanning calorimetry
thermogram showing an endotherm at about 155 °C.

In some embodiments, the crystalline form has a differential scanning calorimetry

thermogram substantially as described herein.

10
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In sonme enbodi nents, the crystalline formhas a

differential scanning calorinetry thernogram show ng
wanowndokher m at about 155 C. In sonme enbodi meRCE/USLI96/020296

crystalline formhas a differential scanning

cal ditie rmtsm;t inveatiomn Guther pwbi;lbammmﬂtipnasordmisdngj bredalline hydrates
of ARG Uil 185 BFSRGALLITWRILGA f ur Lher provi des

conposl I g crystall|ne hydrates of a

| actln mrﬂs:mdbﬁaiﬁnts;theanmi@uﬁ%m ofthehydeae matea td the ldctic sad®alt of the

enbodj ts tio of the hydrate water to
“?H@“W%@ﬁ%@“%&? a§§39<gﬁ PHe conpound of Formula | is

abouh sdm@et’mlﬂiﬂﬁhﬁntsﬁ the hgrd e 2 ersaoldiderabiShexifiardiy dr at e

nonohydr.at e or hexah%drate In sone enbodlnents

thea}Pé iodipents; th lacdic salksaots parquedaciiciegidsaltt . The

pr es@g ﬁ:)rdséﬁi Vet ffulﬂl{etr PeFvides @Mhﬁﬁﬁmﬁ@f@ﬂ%islﬂg%talhne Form B.
compri si ng nts

crystalline FormB
| eadt SRBOEMD CB%WIB? afepefrabowl S050 by aeighb pf iuslkate of Fetig i st of
th§ é\érﬁpo‘ﬁfld Bf‘l%nﬁlﬁgfpﬁl%ﬂéjc&ﬁp&ﬁfom fredent 43 Folig BCONPOSi tion

present as Form B. I'n sone enbodi nents, at | east

abol;bc1 srnosBhodiEeEhat spstAParai0ss BY Weight pf;hsaieat@l of kaptic efid salt of
thd @(ﬁnﬁb‘ﬁﬂ@@%ﬂmﬁglfnocﬁ%n?pc}sﬁfoﬁ n%ﬂ?gs s S Qionis

present as FormB. In sone e at | east about
80%lyome¢mbrdinngnth pleasteaboiit §04cby weimbi of kyalkate of lagtieacid salt of

AT Coml P om e 0 SRR PR Bockty

wei dinsonaf ethiyadiira¢rds, @f lehacafobwt %)@’b bty salght of hytdiege obhapiduimdd salt of
0 | on |s esent as Form B.
nlor BBY oty 116 ST ek BEEITE, i gt o
hydﬂmtc&n&)émﬂ)caiuhem‘s atledstsbbitit Bfo b Weighﬂ@fomeht@f)f fatidradid salt of

in th S n is present as . I'n sone
e AR e iER S E5 EPHRE: of "hydr ot e
OL F@ sdn € erflfddeingad, tat Eﬁsttab&tmmgbjdﬁfdlégﬁf ?fh@rdmé af lactidlacid salt of
the co esent. as orm n_sone
th%%aoa’f*ﬁ@ﬁgm %%1ne%~13f§8§q°ﬂ“8ﬁ ISIFSEHEs FeBMBr i ses a
phamiaogiet beBddivieds; C Rt 3bhBosi@nr ifi@fher TddepRE&S @Nbharmaceutically

i nv t|on further prOV|des -met hods of preéparing
ac VgeéPFPﬁe Form B conprising suspending FormA in a

sol gt PreseRMRAGntLA FuMiRd Sro®Bss ARHIHY %f" fepathy’ @Rlstafine aForm B
tenperat ure_ of about 20 0C to about C, wheréin sa

CoOmAtiERg PusPedingdinrm; A 1% aj seludion gemprising waﬁqr BRFb e pretic Salvent at &
te é{ﬁre%%tﬁdﬁt Q(p%'”éo a%QL{PéWCV@héf% salh Qvaw“::e? E@pr@s@? '3559 @Bﬁtlon In an

e organi c solvent conprises an al coh et’one, an
an@ﬂ@taﬁlabo% PYortp pleout 30% iy solwee. t her eof .

In some embodiments, the organic solvent comprises an alcohol, a ketone, an organic
nitrile, or mixture thereof.

In some embodiments, the organic solvent comprises one or more of ethanol, acetone,
methyl ethyl ketone, and acetonitrile.

In some embodiments, Form B is prepared by suspending Form A in a solution
comprising water and an organic solvent at a temperature of about 20 °C to about 60°C,
wherein said water is present in said solution in an amount of about 5% to about 20% by

volume.
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In some enbodi nents, the organic solvent conprises one

or nore of ethanol, acetone, nethyl ethyl ketone, and
weaceatcani®esi |l e. I n some enbodi nents, Form B i s pCepaz®6/020296

by suspending Form A in a solution conprising water

and T wesgainingentioh \farther grovaddsempeystalline dyditeafout QOvEin the

rejn saj ter. s esent .in said .

B R B T
tevnpd ofidd, Thieorpabee 3t2°itoakbat 3d3, fiuicdreboup6@7itcdl@bowd 7.1°, and at from

ab%%%’ﬁﬁé'g@ﬁl Xgir ate (Form C) wherein the crystalline

-ray powder diffraction pattern
?omﬁis‘ginﬂgexﬂfbﬁfrﬂ&ltﬁ rthéM—%pr@r diﬂfta&tﬁiélﬁpattéfén 2@thedlcomprises a
rom.about. 3.2 to about 3.6, at fromabout 6.5 to
cH3BHS0 PEik, 3 Gt o2 oA RBAHo D 5 15 AEBBaE 150, 6. 1
S OMHn esghe B inSents] e X-fagypdaeiesl tiffidétfonr patlel PurBRE (o6fPrises a

further conprises a characteristic geak, in terns of
choggotegsticmediminiseng of 24, & abit 2ibdue bt 4759 n sone

enbagdi JFRRL SmbddiBents,” Y RAUAGIowdlct (diBGEHAN pRREL §lifther comprises
further conprises a characteristic peak, In terns of
chpygctegigticatsakn IptPras plo2laigblipmoabost 11.6¢7 te sheutelfotdiatdrt §om about
2418, ¥5dueys powder diffraction pattern further conprises
characteristic peaks, in ternms of 20, at from about
17. én tsoma sobodinens, thend-rat phwden diimastio pafterh coatpoisds at least 3

chgrﬁa?tgﬁs&cg,ieagmﬁt OHATROL Seq £, X~ ray powder

raction pattern conprises at |east 3
charbatverdbstti 2 peaiost 3ionatt feommbodt Do deuetilea femabout 9.8 to

far 0..ah 3 at_fr about, 6.5

oo S P A houf s 53 SRR Mo e Pam st BBl F iy gf fbout 155
at alyow 20.2,3:t Botabelt@4t7 th4bdut 2419, itrabont2BGuUd aBolit @7 5patabauit28.0, and

7.8 t ou , at about 20.2, at from about 24.7
at%‘. ma%%%tzg;gf)ﬁéoug?g' bout 27.3 to about 27.5, at about

28. My saumderaliodiments, #eCiayidvilict OifRMdidh pAtbrdis duBsiS@iAByY as shown
. En‘ood}' nent.s, %%31 X-ray powder diffraction pattern is
0 £ 195 07 4Py “EWown in Figure 7 or as described

her @i romk NesbtEm et Othe Met&1link Ny dedtdy Séfahhd ne d¥g¥mAhe scanning
ca]g)f, has a differential scanning calorinetry thernogram

HBWRI Geanos BhshasrRe 2PgBinest sRdetherp aaboutsHOGE: | n some

enbodiBRBT mbddiBerds, Y &k abystRBinB Y Rdie A hil8S Aifferential scanning
differential scanning calorinetry thernogram

caloripétraheraagrym sibsadaliyiapdeschbedhaicinThe present
YL W 0 TSR e rorn .
abo Ut sossusmEhpdigednigh et lefst Raht 0% Tt weightt éfchydpitedofladtic apid salt of
the compound of formula I in the composition is present as Form C.
In some embodiments, at least about 70% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form C.
In some embodiments, at least about 80% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form C.
In some embodiments, at least about 90% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form C.

In some embodiments, at least about 95% by weight of hydrate of lactic acid salt of

the compound of formula I in the composition is present as Form C.
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the conpound of formula I in the conposition is
present as Form C. In sone enbodi nents, at | east about
w@Qbeckhip792ei ght of hydrate of lactic acid salt 8€THIS2006/020296

conpound of formula | in the conposition is present as
Foprn @om¢ amberkmertptso dasteabout, 994 by saight ablyidrat®@oflatsic acid salt of

thg\?&%mung Bf Mﬁl@ﬁ tﬂg cé tl% rgseﬁtaa!s tFog‘ltl the conpound

e Cco resent as -Form C.
| n donmenenisodiodiernts, tt cbmaemtlcabdmttheﬁmmlswe iag bbarimbiceutically
ac gcéab mg)er | actic acid salt of the conmpound of formula
PR G B conposition is present as FormC. In sone
e rrbdi]hle [ 5o6T0: 3 ;nvaﬁhdrﬂhﬁher ahwides Bty ofipeépglihg crﬁfstiﬂuﬁlef lairﬁl C
actic CI d_salt

coptRe e BT TIEO e [iopELe AT 6 RO o6 9 Eifeot ssid setnpound of

FefRdi Wity ®latiaé hiidsy ofhe hb@R 30%yto Weh® 5%k a kbyrsife@hﬁe of from
actic acid (s:al t of the conpound of fornula in

abf’}‘ute‘loc&fﬁég‘?‘{trg%n is present as FormC. In sone

enb g ksBOdMbodients; RReMh St Rs fdfolBEd fof HTBYst B8t Ghours.
pharmaceutical |y accept able carrier. The present

i nvdnerBheRRdREHs: frey Cde srenwen 8y §01611°U|§}B éisaanamghous form of said
1a<9cfcya%¥daslait bP&id &frﬁﬁogl@ erfnﬁiaﬁgmﬁpﬁteﬁa%% Htgzn{‘dhg of"‘ﬂ&? RBQWS50% to

formof said [actic acid salt of said
abmgy 19004 & altempparsiutg of Epamtabow 4AGfitelRbopt 8 °G.r om about 50%

R BB LA R0 b
laghigracigh 998 f b gpmpourided Formabo Ucolptisng diffusing exgamc solvent vapor info

aneagg&)qa QB{M f F%d cgc la(%d P%fg@%aﬁ%ogléoun% Ct Iurfegl %t a%emperature of

ous i'C acl
aboutrﬁﬁﬁldebmftlEanul a Il with a relative hum d| ty of from
aboyt 50% t.o .abo t 75%

erature of fro
20° ST RIIREY e TR LIEE R e 5 Bieen Sat of the
compowrldiﬁ§oﬁ‘ﬁilh Ddﬁh@érymlﬁﬁalﬁydme B abﬁqtstoﬁlhbdmﬂe hydr ate of
I ctic a alto nd .of For
e STelirles 118 CoR BT By QB o RoUa S o gaiate.
aquet@bkﬁné&hbﬂduﬁéht@ftheslabt@ daBGh it @pdtdlligeathyldraé isSAlifla mono-lactic

Congound of Formula | at a tenperature of about 0 OC
bout 10 OC. In sone enbodi nents, the nolar ratio

of thenhyhitRtfndiet 86 clytallite h&@%m&ﬁﬂ@i salt of the
conpound of Formufa I ‘in the crystalline hydrate is

abotft somegimbegimantsethe preagis sl verHsBEPHeH 1 orgpiHenitrile.

Cry$4 fnkd diboldsindl e log%lﬁlc NRARNY sle@hfriRr hexahydrate.
I n some enmbodi nents, lactic salt in the

cr y $1 S0 ereboglipenniss te fampgratuge i abawiciiCact i ¢ aci d sal t .
| N $PW¥méE %diﬂrﬁglﬁg Sy cxjyaﬁhﬁé' K?&rgtu&f r&elagﬁ/ oot 9&11! of 'f QJrE%ound of

Formula I is prepared by the method of diffusing organic solvent vapor into an aqueous
solution of said lactic acid salt of said compound of Formula I at a temperature of about 0 °C
to about 10 °C.

In some embodiments, a crystalline hydrate of a lactic acid salt of a compound of
Formula I is prepared by the method of diffusing organic solvent vapor into an aqueous
solution of said lactic acid salt of said compound of Formula I at a temperature of about 0 °C

to about 10 °C.
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In sonme enbodi nents, the organic solvent conprises an

organic nitrile. In sone enbodi nents, the organic
wai2oteilk®26s acetonitrile. In some enbodi ments, PCNAIS2006/020296

tenperature is about 5 0OC. In sone enbodi nents, a

cr ydh abing mmbloslhireatsea cfyskllingdydeteact al lastié tacidfsala of a compound of
FO d 1) FT USISnpgrg%z}Ie(P h}’ ¢ SO et&lg% to?@g?ug{n% ?%llca rS}O%\éeq 4 d Vg]&o& mtfo an aqueous
soﬂmﬂoutof said dktis adidl sdlimftsald campoinﬁalf Fomiulshatd teapgaurcdfabout 0 °C

RO, e ARG o SR 0y BBk o

coh@@nm&omduﬁalut theﬁryatanmernyumd isafbolrtalr dfabéutls. | S
prepared b Qe nmet hod o{ dlfoSI nfg f ganlg sol gent
vapcP SPHE st Bt SISBIEP ittt olshragty ade iself gt gompound of
Fabla Ofs sidpdled ByRRUMEhd oF Aiffidlng dredfic Soll@IREFRiMoenOfqueous
bout O to about 10 OC.In sone enbodi nents,

a
sodjtipn pgpqlcﬂ }@ét%wa gptltepfégld sompeund of EermylaLatia tempegature of about 0 °C
to@BIRAYRE, WheréiR DR Adlidehy RaRNGA fbnB kAo TR

f usi ng organic sol vent vapor Into an aqueous
sol du iseire gmbedimenisae crystaine diyduiet ofof laghg dcié srlpofiagompound of

I
FEGGA ey SPEEANCE PR 95D GBE ol wons
SOluﬁen phsaid betriadd spdtl af sufl compound nﬁﬁwdﬂaoli‘ at Rdemperatute of pbout 0 °C
yst
to tedﬁﬁjogé n(g nvt@lléérélg ﬁ%:elr'% %{ﬂfln ifte ﬁ’gsgé’lg? ] %at%gl(gac ft@r(i:onggallc 010 a01d salt.
sal tn &ﬁnfaembmﬁlm@md Fofm Eds pwebared by the pregipdrof diffuging loeganic solvent

w5 80k lhl 45100 259 Y30 g BB b ot 1t
teroparioterod abdut K-')O’Crw kbout 1@ PC,aviieesipehie ddctit aloih tid@utalheGrydate is a
1.Sabout11‘9 0C A %’ll\perei n the crystalline hydrate is a

ABIRBRVEHAEE Y 81 hexahydrate. " In sone embodi ments, a

crystalline hydrate of a Iactic acid salt of a

co und of .Formul a | ar he net hod of

TR Pha s iy oyt P aa ek Ein Tt Eete acid salt of a
cofm@budd oF TFoﬁfluls Aithetealht Grya@ilide $3mtha®hn Xaﬂa? p@\@&@?%ﬂﬁgctfbfn pattern

Fo nul at. a tenperature of about C to about 10

ISTH, CF?IISH%P?"‘S% {1 fermasefi20; 3 apoyd 4<9r ¢ad #12PeHE7RYdr at e

| S @ iséma SHVRIhREL ithe KCiaf p%@vldtar difﬂacﬁlgﬁepaﬁgmoﬁhﬁgnéﬁn rises a
Form C is prepared by the nethod of diffusing organi

chara¢torstic Poalp 8t termg of 28t abeiéeu8” sol uti on of said lactic
aci ¢, S8k %b&ﬁhglt§oﬂ90}équ g)t)wﬁé}p Hfﬂ'r%ctlg &apattt further comprises

tenperature of about 0 0Cto abou erein the
chyraeteristic peals, inferpiy of 3¢, phatept 14% ah9dfraévp@t i64. a is a

L
chyhoteristio pprduid t@‘fns p624at ot Wsmélaha‘tIOhEZOGPyst alline

form Das. ApRaiRkisP C&' < fatt
conpr i 3] % §c alr ol seﬁl\égg 14 Bg&réear &ﬂ“fpacttl B’B eo C%prTng% at least 3
chahderistid pGakanid teartns ab2 tsel@cfePfrom:

at about 4.0, about 8.0, about 11.5, about 12.0, about 14.3, about 15.8, about 16.4,
about 20.1, about 21.2, about 22.0, about 23.6, about 27.2 and about 27.9 degrees.

In some embodiments, the X-ray powder diffraction pattern is substantially as shown

in Figure 8.
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In sonme enbodi nents, the X-ray powder diffraction

pattern further conprises a characteristic peak, in
woOenss 226 20, at about 22.0. In sone enbodi meEnPET/USH®6/020296

X-ray powder diffraction pattern further conprises

charlastme iegthodinsatsk $he drystalinarfprofhag @, differeatial iscaridng3calorimetry

th@llilr% 2&;111 gﬁ@#lﬁ%gaﬁ e%dotjhé}%rf‘ Q{Tgbcﬁlg?@dddmﬁt <§nd0 hlgﬁn at 'afdut 145 °C, an

ion pattern her conp
exoﬁanmeit@outsmbccmm endcnhdrmranrabqut 18}JQC at about 8.0 and
dl f f&}}}ogl%l Ze%xbégxtn}egtrsh HE %ﬁ'ﬁg% aa ? ?férenaaﬂ scgnmng calorimetry

themmpent eibstaitiatly pe&esmbedﬂneteﬁr ns of 20, selected from

at out 4.0, abou . 0, out 11.5, about . 12. t

. st TR B pron R Compgiions G sissi e tap g Him D.

abouh séde Ombadimuitts, 3 1dst a’bb@tlHOO/{?Ey &;ﬁyﬁdoﬂﬁ}w&e 37 1a8tic acid salt of
e X-ray

degr ees. some. enbodi nent s 0

they pemppoyad P%)E?“ gﬁ E“rtﬂb P@%B@Péﬁﬂf?sép‘i a5 Fagni%om in
Fi 9Uf GorBe hﬁb&ﬁﬂ@m@rﬂ@wastr%eatsm% be W'é{glﬁﬁ by dr 18 of FAEt’i@ £48 salt of
a differential scanning calorinetry thernogram show ng

the, sorapeyad pllornye | iybe conmpsiion ismessphsRER B at  about 145
0G5 1A @orﬁ‘é( 9&1’9&{11%1% AR ab@:@toSO@/g:by %%}11 B Ryaial foa%@ﬁmd salt of

about 18 C. I'n Some enbodi nent’s e crystal
the egmpoyad o%foamﬂa Eingthe pampositian if mgse@faals GormBk ry

t heﬁﬁ@&ﬁ@%ﬁ&&ﬁ&ﬂ@a‘t ?éa%;cyabéﬁ‘t %6/8 1‘:got Qplé%%ﬁe ofr BEHC acid salt of

present | nvention furt provi Mpos|
the ermronsd effornylst @il thé eaenifesition i, pr¢snnfsa@ FernePbodi rrent s, at

| ea f bydr at e ct i C
LS 3h PR RLRY RRb oD ALl LGB i s ot
the sonmoescémﬁfoamn&bmnh@:ompmsmom m@MsMD at | east

? EgLffté 8‘}7711%%/%1% d(lﬁ’e ﬁff]%%th drtﬁ&gt/thgy %ﬁ{)%ﬁ{ %CI d él%ctlc a01d salt of

thepdscﬁmnﬁd ofsfofamulai iathé congERior idiRetenes Ferm B I east about

80% by wei f drat e of Iactlc acid salt of the
o UREe o?m?’%cﬁwl S} SOPRRI B SBEICE | SRIPFESSy Ao BiARRagsytically

achptalBlelarrieﬂ sonme enbodi nents, at | east about 90% by
t of hydrate o actic acid salt of the conpound

of ?msgﬂ mV?P“Pﬂ g eYiflgsopretheds, pE REsReTIng crvsialing Form D

compriSiiRo@ndRg i (HR Rindrphdts FRASHS M Wcti® 2%aby1et & c&hpound of
hydrate of lactic acid salt of the conpound of formila

Fotyla 1 B RTEsTmPEherehay g e rlatiyg hpgitiyl qbquisiie or less at a

terﬁ R6He T b b8t 088SH AP YS0 ]9% by wei ght of hydrate
| actic acid salt of the conmpound of formula I in

t he It mssatrofimenissthe tempsrturg & gbevthi2®°Ci n sone
erb Qgé%%dmﬂtscﬁgg&ﬁé&ﬂng B P oG fo CATRE 68 Fhours.

phar maceuti cal
In some embodlments a hydrate of a lactic acid salt of a compound of Formula I is

prepared by the method of contacting the amorphous form of said lactic acid salt of said
compound of Formula I with an inert atmosphere having a relative humidity of about 30% or
less at a temperature of from about 80 °C to about 150 °C.

In some embodiments, Form D is prepared by the method of contacting the
amorphous form of said lactic acid salt of said compound of Formula I with an inert
atmosphere having a relative humidity of about 30% or less at a température of from about 80
°C to about 150 °C.
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acceptable carrier. The present invention further

provi des nethods of preparing crystalline FormD
woan@rizzizag contacti ng the anor phous form of sSBCHUS2006/020296

| actic acid salt of said conpound of Fornula | with an

i nert atnosphere having a relative humdity of about

30%-0r _| . t erature of fropm t .80 t.0 ..
aboTJI?le féegg%a?}epﬁons%%eré)ﬁ%‘g%elsr?ecn Sstélﬁlf%@%?%e eolng?ﬁgroé 4 1§°t1° acid
salloba tori@Ome 6f Fdrmukdneheesib thd icryetatlime forhehas an taal ipogdérsliffraction
erformed fqr at |east. about 5 urs, | one R
vl s mErpe ol e O By R Bh T2 P abput 25.5°
COoNM® WatheO¢mbatimits thei X-rpy gpaded difftadtiva patehodu@er comprises

contacting the amorphous formof said lactic acid salt
CHIRAS it POTrB AT OF Jb0F FRSHEY O m ot P41 et oot o o ABs & ebout
27maving a relative humdity of about 30%or |less at a

tenperature of from about 80 OC to about 150 OC. In _

somdh B dfRRtiEentsothE, 151R% PeVEa dEHagliont pasterfe fhdgr gromprises

ch QP Ao ipBsks! i GerRHBE PAQbisholiPIM Ofhd 38dHdud ACHel ¢ aci d sal t
of said conpound of Fornula I with an inert atnosphere

havillhgomer enbadiments uihe dkt1gy epwaero diffrativn opatiess durglter gomprises
chhGORSIRLAE, B ferns OF2 AR éégr"“ﬁ&l ol gtapa@gpg{ ho 150 OC. The

present ‘i nvention urtﬂ rovides a crystalline
hy dlmtsem¢ RobpdiBenisf the Kaet powderi dffation phttean compuoseacht least 3

ch%fgﬁglggﬁfig‘gllg@ﬁigc | LEF 4 ts%lgct&{f){gi&al line formhas an X-ray

on pattern conprising characteristic
peakabauh 6tle abaut Gf4, 20out. 7, adbouit 1213 . abowtniB.4tabatold.9, about 18.1,

25..5. | i t X
o190, S ATE BERO RPYE . b s BBRECT, abup 24 out 252,
abpedks, aiont 22T, abowd B0.2Pandabo@3016tde@iéed, at abggt d24. 1i
n sone e oal nme S,

at about 2 and at_ about 27.7. |
t he?%%eye“a%‘\%ﬂlé‘?msd RRR LR ﬁ%%ﬂfﬁraépﬂn PRIfhESURsRGR IS gsshown
inBigarea@ct eri stic peaks, in ternms of 20, at about 12.1

and_at abou 8.1. In sone, enpodinents, the X-ray .
powfbFmes Prbatr %%Wé inp fPRRApS & Siierpaied scanning calorimetry

theiagradtsBo Wik b efR@tesm at 4boli€167%, Bfid #bndsthe@PRAtbo 128 and
at about 8.4. In some enbodi nents, the X-ray powder

di f T s/amg %b?fg][l’lﬁlgf,nﬂl% 6%@1@@5&1@{1 hpg g Siffegential scanning calorimetry

the@xhagr@ﬁts%étﬁﬁbl@y RERKSibed Rertig! N5 of 20, selected from
at about 6.1, ‘about 8.4, about 8.7, about 12.1, about

13. Fhe prsesut inyention fygthetiprovigesicomplegitienseomprisiap etystaltipe Form E.
a8 R ARG b A O o A g g i st o
thespepawsial fomudn e drectompositiosis presemtboBomelt s, the X-ray
pO\NﬂlegonQ,i Jnfxﬂ'oﬂﬁxtxé.n%p PRk Gh it i7§%slﬂp\%igﬂtéf ql'yh%éteagf 1§&%"X%id salt of
the compound of formula I in the composition is present as Form E.
In some embodiments, at least about 80% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form E.
In some embodiments, at least about 90% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form E.

In some embodiments, at least about 95% by weight of hydrate of lactic acid salt of

the compound of formula I in the composition is present as Form E.
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in Figure 9. In sone enbodi nents, the crystalline form

has a differential scanning calorinetry thernogram
wehasing2an endot herm at about 76 0C, and an eRAOIS2I061020296

at about 128 OC. In sone enbodi nents, the crystalline

f or Mnlsame ambbdimente,rﬂt ileabt abonin%h §y eweight bfrbydrate of lactic acid salt of

thl hgm %Ffo?ﬁ’{ @1% ?{nh%orsﬁ%}lgﬁ ggenpﬁdFo%r]iel n. The

res I nven es Ccompositions
cominl SAnmey ernﬂopémhtsj nbe Fompodttiond rfusiemecenhized rephamaadutically
Iez‘;tx%t1 about 50% by wei ght of hydrate of lactic acid
A e conpound of formula | in the conposition
is pﬂ}eslﬁeienasnvlé@ﬂid’ﬁl Er.rthblﬂpﬁ)&i’dEs emdtiods refngrépariag dra@sdline Form E

about 70O %V;\f drate of lactic acid salt of
COMHPEISE I%’d&i‘ﬂr‘f"%fe in the conposition is

presg @bma%mE@dhﬁireﬁs, 4 RydsA8ef £MEEl &8 RAIS of AborhSsal o@Petula I is

80% hy vvelght of hydrate of lactic acid salt of the

Pr@tﬂﬁ‘iﬁjolmfée@’ﬁh%%ﬂﬂs%enﬁmgﬁo%éléd‘ﬁﬁésr tion is present as
For i Bomb @nﬁ@ﬂﬁleﬁmmn@mﬁre Add B}eﬁétmémf AnMYe Form A in
wei ght of hydrate of lactic acid salt of the conmpound
W%iﬁf forrrul al in the conposition is present as FormE.
SHVBBNS fur @b 558k HnRlas B o118 Form E
h drate of Factlc acid salt of the con‘p%%%rédl fog}?éa Ha
cornnrlﬁmg Iseederenarogiudus rsoludion pés dastic asidFelt f the| qepovil of Formula I

Wl % Ql‘issof steh Sfto %he?e?r/%h%% M\é%lg onoJf sg}ﬁ%gﬁhgn is about
FL DR 0n Gl o §'%

aci e conpoun ormula’l

IODheabmm@.ﬁsmg/mdn is present as Form E. In sone

enbqdi nent s 4 QNPri ses
onan iemte eagign A bE st hlf it REPEBRly of Formula L

prépaveirityi the nfetlfoﬁh)é Seeprng\andqeeonetdimﬁm affa lpd’txep:afdl saly of the compound

o] Y B SSORELE GUSPEN R Tk ot s

Soﬁﬁbﬁliﬁboﬂt 1©0|1r¢)mmd20®fmg7ﬂmml a l |s prepared by the
od of sus endrn Form A in

ter. In.s .
orb OB S HGh Fog By s pupnairchyy Hivamted F sesfing an aqueous
sORItISP @Bdllaﬂﬂc E@rﬂmhli\of meVM@In@bundT&ﬁ?o@Ihﬁlﬁqrihtﬁ §¥¢@BEsAR of crystalline
furth provi des net hods.  of preparing crystalline Form

Fopm &g regr the cQweiaHen asaidpobtion sebpryi 08 4 drub200gpg/me-

aci dns adrbsef ivBRichORRAMNSoPiled iAol off ﬁ%ﬂaﬁné @fAtalline Form E
crystal's of crystalline FormE, wherein

copprcies crapilismesrladigiagidsalt of the gormpouad ef Form'@ ki agplygut, wherein
the g@véﬁgém&pnéegl 2ISRPE t& IR 6% W}/%hﬁl%&ﬁét%ﬂ@ ab&ut 98 ES hSout 99%

acid salt of a conmpound of FOrmula 'S
by volume of an organic solvent.

In some embodiments, the solvent comprises about 4% by volume of water.

In some embodiments, the organic solvent comprises THF or ethyl acetate.

In some embodiments, crystallizing Form B is facilitated by suspending the
amorphous form of a lactic acid salt of said compound of Formula I in a solvent, at a
temperature of about 5 °C, for a time of at least about 5 days, wherein said solvent comprises
about 5% water by volume and about 95% acetonitrile by volume.

The present invention further provides methods of preparing crystalline Form E
comprising adding an aqueous solution of a lactic acid salt of a compound of Formula I to a

solvent at a temperature of about 2°C to about 30 °C, wherein the concentration of the
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prepared by the nethod of seedi ng an aqueous sol ution
of a lactic acid salt of the conpound of Fornula I
weoi2ods/13eed crystals of crystalline FormE, whePerTmstie/020296
concentration of said solution is about 100 to about
aqueIsregluiipn i 3bowioHY tembod 408 meémLFadrthEselsenp cepprises ethyl acetate
f seedi ng an aqueous solution of a lactic
antgg%c?%gaaljla?g%l? the conpound of Fornmula | with seed
cr ydhabme einbodipent| theratid-of the Bquedue rselution hethe ethyl acetate to the
ration qf. said solution is about 100 to about
tegﬁglﬁﬁ)g%rﬁﬁs a‘%ﬁuetqplroegbé'n‘{oshflﬁevent ion further provides
met iodeme kmpodipants Nghwiiats bak lactie adid kit &F £ oompdudt B Formula I is

crystallizi a.lactic acid saJt. of .the conpound. of
oG Frelia S o St ePhtionar L BRGSHIE Slfitha dogwound of
Faamolit I kot salbenst at18 Yeriyerm@le USE abdut IBLETo abshi 80U, Yerein the
t o about of an organic solvent. | n sone

% by vol ue of
coBBTRITEAL B¢ THE SO B “ComBt 1 EL® dbebo s ophibe solvent

codfpriv@itetiyl addmiS AMBeeb@AABNt S, the organi ¢ sol vent
conprises THF or ethyl acetate. |In sone enbodi nents,

crydt PP ARy divesinth, EOTS T ichTERared Bl thyy mothog eaf ciddiget iweadueous
soffiieh R QUSCHOlcM Ofit & d ashictnd@6f Homdhd 1 Y 2 $8IvELIGE qngltiﬁggture of

of Formula | in a solvent, at a tenperature of ab
abget 2°Cdp ahouti3RECovherein| thaemeeriyetion 6f Haggicowhsalwion isalicgt 100 to

b 408 M/ YN RO RROM D00 WEH PhocbiYe 4Ry AP O Ut
95% acegt onitrile by vol une. e present 1 nvent T on
f ur tThe progend vivdeidonrdtouelddas ffopo b aornprgitiony Etea fdriméntibog) for oral

e L Sj i ] eous sol.ution of a lactic
iR} S84 0 ARPAHRR By ol R Gogond o
Forewlpér at ure of about 2C to about 30 0C, wherein the

congentration.of .t heagueous ti,on i s, apout. 100 t
abodl o R N PHE 4 3 Mol b iR Ut g st o
competrait«f Farmals Binrthdyrgtstaifing aydratd B abore e abagdicnent s, the

ratio of the .agueous solytion to.the ethyl acetate to
[ pe i asRle BRI B Yalisk PVarheR et S gony B hepas dite
enbadssmbnémbodiméneg tiad Ret@f sad ih @t drpstaBhddhy@ddié is0f i®a mono-lactic

éo ound of Formula |I is prepared by the method of
AC¥d8t'ng an aqueous solution of a lactic acid salt of a

ConMpOsonc edibobiidite, e brybIlRe BB M Fdln B tenperature of
about 2C to about 30 OC, wherein the concentration of

t he TH¥RSGEPOSEIRES: B ovstalise hydraleds Homabout 400 o/ ni,
andid yencSAhboaMentOMB b2 @Ring hitthte 20 AlE and

tetrahydrofuran. (n some enbodi ments, FormE is
pr e Batos gnpodimentsethn stysieling Hrireig isfermdieous sol uti on

of & dodfeldnbodiietlsSak ?orﬁxﬁxlaﬂ?&g%f}tg rfgrgp(gf aF&W{ al toa

solvent at a tenperature of to "about 30 OC,
whehepeme [abedimeatst thet Pysialbihe thiydraqueanins Sbktabtiably ingct under

amBRAMond3Bnd Br 2 period greater than about 36 hours.

In some embodiments, the crystalline hydrate remains substantially intact under
ambient conditions for a period greater than about 1 week.

In some embodiments, the crystalline hydrate remains substantially intact under
ambient conditions for a period greater than about 1 month.

In some embodiments, the crystalline hydrate remains substantially intact under

ambient conditions for a period greater than about 6 months.
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about 400 ng/nL, and the sol vent conprises ethyl

acetate and tetrahydrofuran. The present invention
wabhew/1prnvi des for solid conpositions (i.e., PCT/US2006/020296

fornul ations) for oral adm nistration containing a

cr ydnagomenempgdiments thorqrystdllize hydrate cremeing ssbdtantiofly titwect under

anfbHIR QY ti%éﬁﬂ{%&{g? eate {élrgn?[gc;;rl&gg%‘g.odi ments, the nol ar

ratio o actic acid salt of
t he Thempeentdnyntifio plse bwvides a dodage forpswisibh coraihysbiidtfermulations

LSiv.a .1 . abou el e S enbadi nents,. the
el B i R S R P2 € 5 Pl A o gorpound of
Fokmuladme enbodi nents, the lactic salt in the

crystalline hydrate is a is a nono-lactic acid salt.

' bR & Qontee EPyLT AL Ry aPas OF i m

B. IMhesgreRne ibelicte firther bRRides Yadtdds | dTeudh¥idf at Batleft comprising

Form C. I n_sone enbodi nents, the crystalline hydrate .
adminiggring 9, the padcsia fomyddionemersing cEys{pdling yidgpge form of a lactic
acla)é6l BF el cSmbOIMNJEFolilus P enbodi ments, t he

fornulation is in the formof a Eovvder. In sone

enbdy qugﬁﬁrgl,)odtir.ﬁ@lt% ,ﬂyagp@pq iafi@ tht}l@ yirate W‘@fﬁﬁ !tqf@e lactic acid salt of the
compOsiPstHoRhhlY 1 'irf‘t%Q Eltysfgﬁ‘ﬁi@ [1%%5'% e RIS for a

period greater than about ours. 1n some

enb 5y serehemsbodithents thegrestallinedyfisattria e euonelmmliats or hexahydrate.

sub ' oy 1 e itions for a .

S8, 30 24 i MOOPLPETA O BI04t
acilisdt.crystal | i ne hydrate remains substantially intact

und ?[lléb %Pt . condj.tions . far eri.od greater than
aboﬁ%S rr%)n dﬁ%ﬁs’ éhgﬁgs%#bng&y%@‘%f%?o “crystalline
hy dhasene enmidisensy s tcaystalladelhy diatetiaEérmu@der anbi ent
conditions far a ri od greater than out 6 nonths.In
sorri\:ei1 éeorlrl‘ﬂbeoe ﬂbr?@hnt]esn,ts?ﬁﬁgryé g‘teg'P'griaWéS ﬁ%}a]gt e remains
subkt simid cxiHodinentsathie crRtifiincapiiané FeaEi ti ons for a
perjod greater thap about.1l year. The present
i nvi_éﬁol“genen%ogﬁr_’eﬁfso eé’%ge“;ls&é%’é‘"ﬁépﬁ‘t@i“?n whi ch cont ai ns
S0l Tnsdn@y smbodinehins tHEqRGEnt hedbda IdRighokd Hifki IRl fnyeloma (MM),
crystalline %Erate formof a lactic acid salt of the
AU IDBUPRFIEHS KSR a(AML), | ProgifRecadrtio dratsin £ances; tiglon cancer, or
mellosgage formis a pill, tablet, capsule, or caplet. The
present invention further provides nethods of treating
a pIé‘tsloglﬁeng’@Pr‘ﬁ‘ﬁ“§rW_@Pw}ﬁiaﬁ%ﬁcmﬁymt@n@he patient a
f ormdoddel dboaRNERLsH G ?Qtié'i‘lt &l dated Wiﬂh'&%o@é/glﬁfig sl BLHR m&imum
lactic acid salt of the conmpound of Formula I .
tolerated dose (MTD). In further embodiments, the dose comprises 0.25 to 30 mg/kg of the
lactic acid salt of the compound of formula I.

In some embodiments, the formulation is in solid form at the time of administration.

The present invention further provides a mesomorphic form (Form H) of a hydrate of
lactic acid salt of the compound of Formula I wherein the mesomorphic form has an X-ray
powder diffraction pattern comprising characteristic peaks, in terms of 28, at about 3.5° and
at about 26.4°,

In some embodiments, the X-ray powder diffraction pattern further comprises a

characteristic peak, in terms of 28, at about 16.7°.
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In some enbodi nents, the nolar ratio of the hydrate

water to the lactic acid salt of the conpound of
wéanwuk2b in the crystalline hydrate i s about PATAIS2006/020296

about 6. In sone enbodi nents, the crystalline hydrate

i's alnnmmhyrdbtaiimelﬂs, the Xamydpatder diffrastione paiteno dimientcdmprises a

chtapa%ten?t?c Crt)eak i) enag Ot Z%éh at aI%EnYtSZthCiI line hydrate | ts h: 's a

n soie’ enbodi ment s,
cr ysIhadolmenemldeiinatte the dEeaynpddvdet rdlﬁltaﬁtﬁ)rﬁ[ih%di f@ifes ,comprises a

the, crystal l.ine h te.is Farm C. |In sone
Cha%??&r"%ﬁ?ag m Feﬁlgs %g%ﬁaf‘taalbf"lltr?egg hydrate is FormD. In
S OIMHn 861 inbBd1inSnts,t the Xahy péwaddr idiTadtitdpati@niis sfoetafifiatly as shown
enbodi nents, the patient is a cancer patient.

mlpﬂg‘g% enbodi nents, the patient has been di agnosed
Wit Trd sk iBvamyieh @L&ﬁleﬁ ﬁMMGSﬁQHﬂ@dWr%ﬁﬂg% hEkRPH Form

(AM.), . prostate cancer, breast cancer, colon cancer,
H’o(i"“?Pé’IS’é‘E AdINE pmaqusAEs lsienohe ke aqigh éalb‘aftth@ pmpozng, of Formula I

torediat of ¥ té?&ﬂeka%ﬁ% -of |aBor§tQm% fishod B@F&rﬁereﬁlqﬁe Q&{c'e&ﬁttlon of the

is treated with a dose t iIs | ess an the max
aqieus selen ig ekt ( RArt) abOlIltn"> 59 m&' thkrand ﬁhﬁcﬁ@i\rmfrrtomprltm@cctommle

Conﬁﬁ'séﬁ@ egﬂbgé 3@1& '}E{okgf ) aﬁ&%ué Q&l f%ct'hg a§e% 1 ﬁ’e is about
?to . nﬂrlaod i ﬁ

t he "conmpound rmul a n'sone e ment $
L: ¥Qbyryalame.on |s in solid format the time of

ad mI{é’] 'gﬁ%é %hfbg&%neys] et(hgrn? %%% oll)tgl\ﬁg({] h%/ gli?e a%(ﬂﬂt%{l]lellrs aa@.h%\é& goe gtand at
abauﬁ](l:itoabdntt lOf’thdnelttaasqabmthburEor mula | wherein the

nes [ rm ha fracti

pat thare s RETG B AP adr P BR bp dad i b aRges o stand a
abQt,2 4t foaldedst dhobt Zicbuat about 26.4. In some

enbodi nent s -ra wder di pattern

Fur hePRE shpe i BEat i PO rrted by Hieotiol Yeidegm aqueons
so2(i6n ofih IRHOUEId b6t 6f the cHAPBuRINTTRIHERT S0 atslaﬁ/eﬁ?' a[tQYtemperature of

er dif tion attern further conprises
ab‘g‘ﬁvzfﬁ’ctbér‘i ({gé ‘ﬁ]éeé%‘ theycqugsiifgation obthe aatleoalﬁéaleﬂl%ls@bovhw() to

abSAIFB0 1FRAL 448 MieSsolviehEropFidtd aRQUlglle. di ffraction pattern
fur her conprises a characteristic peak, in terms of

8f PREBG e uhegrevidsterihads of preparieg the megpomorphic Form
H,,pw%ﬁ[sn%' & @iﬁﬂiﬂgoﬁh Bglcby §blﬁt§0n36fb§tl£ﬂrt:' il 41t%5F R gg\ﬁslpound of

ure Er esent invention further provi

Foﬁ%‘tlhBHfsa %mpirﬁ@ﬁmfra ept2h éo #hegbitbiCphi ¢ Form

In some embodiments, Form H is prepared by the method of evaporating an aqueous
solution of a lactic acid salt of the compound of Formula I at a temperature of about 20 to
about 30 °C.

In some embodiments of Form H, the lactic acid salt of said compound of Formula I
is a mono-lactic acid salt.

The present invention further provides compositions comprising mesomorphic Form
H.

In some embodiments, at least about 50% by weight of hydrate of lactic acid salt of
the compound of formula I in the composition is present as Form H.

In some embodiments, at least about 70% by weight of hydrate of lactic acid salt of

the compound of formula I in the composition is present as Form H.
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H, conprising addi ng an aqueous solution of a lactic
acid salt of the conpound of Fornmula | to a solvent at
wa 20@nperat ure of about 0 to about 10 0C, wher eCI/USE®6/020296

concentration of the aqueous solution is about 100 to
abodn s@BO empydiments.rad l4akteaboutl §08m by wlrght pBBwgirate of lactic acid salt of

dlments io of the
thgg(gﬁe& Hisla é%jll ulg@nfﬁ)lg??{gﬂgce Ot Seh aés g g%out 1:10 by
vol Umeomé embaiineewsizo tiasteabbst, 9(1%1 by mexghu pEhyabitaion@dtidycid salt of

th tl nlls atowedtg and at %b ROto about
§ S RER o SR 1 e i TRo Gk il a0t
enb ad ssmnésboditents]i ax ldasteaboixt SN B weipht bEhde bF ROt Scid salt of
about. 2 QC for at_ | east about 24

| | d, t
th%bcﬁ’%é%nq ﬁ‘ofgwﬁ gﬁb%%l PopRRAsEion gspesept asEOPR Bhar ed by t he

met o gbred eramhlﬁantarat 2ALEDUE: B0 b WeEhPbf BydrASbi &ce&aﬁd salt of
salt of t e co ound of Fornmula 1 to _a solvent at

th citmnepad a L Boifie compositign évaresent a8 EormpRer ei n the

congenohmt bﬁ’lﬁocﬁi‘n hide gaaus | u
about 350 ngy/ ni; “and hg %g&\l/%dr?t lﬁ?:ﬂg%grdl séﬁg‘% bt Geutically

aceEpRPISIFRIEr| . The present invention further provides
mat hods of preparing the nesonorphic FormH,,
n‘grl si ng evaporati ng@an aqueous solution of a lactic
aci h%meﬁen@fnwmtmmﬁp recerysftal Bimr Ipdkade (Foah Tpof a lactic acid salt of a

coﬁlﬁﬁﬂgl %ﬁ{r@l?ior m thgg gtglhﬂg 931(11bha9 faog-ra lpﬂ\gge iffraction pattern

repare
compugieg dlarang:nstw I’c‘ﬁqkl% ouisnm:dﬂzt?; ab labam‘t 28° hatdtiabowrdil @°sal t

of rmila | a.t erature af _about
o T Sof At TR Kol aBiie ARILSH oAt et famprises
chdragtristic peakel nes&lrnnsofzésat aj)oﬁmmﬂlﬁdb@ftIEOF mulal is a
h
ool 68 T e B PP ek YoR ke e compriscs
charmmtrep@mmtemmbme atabb&mtc’ aababdut20%6 by wei ght of

hyd at e of ctic salt of he compound of faornmula
e it BR T frouS S i paHePh s sHbsoRely as shown
inﬁghedBnents at | east about 70% by wei ght of hydrate
of 1act|c ci.d saIEl of .the compound of formula I in
t hePEOME 69 ePptigR st B lagtiepud # 1 mopsachc agdplt
enbogl greRhSinvetioh @adler ABGMLs & ﬁbgﬁoﬂﬁo&?hslg% Qytgﬁﬁ& form L.

of Jactic acid salt of the conpound of
t helSomp §aPpdimanissthe pimpasition Surthsr pampprispywasene

enmbedis RO Snbo@iméR@Sthe AR 0s B0 R¥t gg\[f«‘ I %grlé%fs nyﬁ'[a%%eutlcally

of lactic acid salt of the conpoun rmul a
accepfable aFHesi t i on is present as Form H.

The present invention further provides methods of treating a patient comprising
administering to the patient a pharmaceutical formulation containing crystalline Form T .

In some embodiments, the patient is a cancer patient.

In some embodiments, the patient has been diagnosed with multiple myeloma (MM),
acute myelogenous leukemia (AML), prostate cancer, breast cancer, colon cancer, or
melanoma.,

In some embodiments, the patient is a refractory patient.

The present invention further provides a method of preparing Form I comprising

combining Form A with a solvent containing at least about 50 % by volume of water.
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In sone enbodi nents, at |east about 95% by wei ght of
hydrate of lactic acid salt of the conpound of fornula
WO 2008/12f26 conposi tion i s present as Form H. | nPEDMIS2006/020296

enbodi nents, at |east about 99% by wei ght of hydrate

of IIlateilﬂ:eralmwn@w Forof I isipecpandipy ulimethod off sowbénihg Féim A with a
nt .as F rmH In sone

Somngt Cg nn eta % abouéﬁ%o/s E ?}HmFB FA%F conprises a

phar maceutl cal |y accept abI e carrier. The present

i nvention provides I|ne e (Form|) of a

| act'i'¢ PHEY “E’S’Ptl"nofr“%é?l & ‘?ﬁi ﬂ?’é&ﬁ ﬁ?ﬁﬂa& 9f alfeiceck salt of the
cotpeuirof Foahlla De form has an X- ray powder diffraction

pattIern conpr,j sing characterjstic peaks, in terns of

ORI Ol 15 Bt - Bioxane solvalso
eanﬁb PRIRER  inteBorfulr@¥r PRWHRE atirfdidised | QDtiRahLL- ?Jl{?at? of a lactic

urt her COI’TprI ses characteristic peaks In terns O
acelo?alt af thgisempowd®! Zamia b ttheres the sphvats dawarNirer powder oiffraction

paltdif ¢ %ﬁ"s\fng%m%ns‘iifc bEAIRCH t%sin‘tZQ ea%gbd‘u't' § bh%{d a?%@éﬂfi h§§s

characteristic peaks, in terns o and
abolft some Sthqﬁilf%@fﬁe ter6etshenwder diBaction aatipowwdiether comprises

chgaétéﬁsaegjéa@(@ lpee%%mh%ogs%aﬁt gﬁ%aqt §oshown i n

Fi gure In sone e I ment's |c acid salt
i s i some-duatotinentcitite Sekay. piﬁvéapdéﬁm%nl pavtent fiather comprises

Skt soco crystalline
ch%&'&érﬁﬁg p&?{g\ﬂl %%ﬁs 8% 3 a#glﬁt?l;é 4 aH ﬁ%@g‘i tion further
" onprsom$HMﬂmentsJ the Xoray pewideddiffedetion pitieen ©GORGHLiAIYOL: shown

inlélg{ulqur conprises a pharmaceutically acceptable
rrier. The present invention further provides

met hodsieembbdiahts r’t@e @ ad isenfenﬁsamfel sing administering
formul ati ogn cont ai ni ng

e nt a maceut i cal
cr yiﬁeaﬁ)rg 111,2&8?1{?} Euralq Rray, CamBYHIRe ﬁf)@pnstl%a ﬁgﬁqa]éuﬁ@ solvate
of 4 ctic @ihailof fRkb@pdund bAFEMNBa ENDOdi Mment s, the patient

has_been diagnosed with nultiple nyeloma (MM, acute
my el’GgBH 8{5’53 ‘gg‘ﬁ’%%ﬁli‘easozvﬂﬁﬂ_‘f a 1p$6‘§¥aé‘(3é°b’aﬁﬁc er, breast

CanTieS pre§edt AveRRIMCREtherOprofRILAR sitidhs TOM% lline 1,4-
errbodh%[[’ent s, the pati en{3 is arefractory 211%1}1 Cryiﬁ] e
(5]

dlofﬁ"r”és’*@ i ¢ et 6‘Hd salirafi{be comravng 8 Femwéq mhbr@fn ‘he solvate has an
F@ﬁde'r Gﬂﬁgﬁﬁﬂbéﬁeﬁpéﬂﬁ{ﬂrﬁiﬂkg:hgﬁ%h&kgg gofnrﬂe s"&f&p fa"f‘about 5.2°

vent contai hing at | east about Y VO
an%?@?Ut?ﬁosorre enbodi nents, Form| is prepared by t he

g‘tatlltﬂg%f g%gg?h@htggt F;ﬁ({?gﬁ uﬁﬂ@&&%{ adiﬁ?alc%{grptpa&eorrq tl%irtﬂei:rn gomprises
characteristic peaks, in terms of 20, at about 21.2° and about 15.2°,

In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 24, at about 10.4° and about 26.0°.

In some embodiments, the X-ray powder diffraction pattern is substantially as shown
in Figure 10.

In some embodiments, the composition further comprises a pharmaceutically
acceptable carrier.

The present invention further provides methods of preparing a crystalline 1,4-

dioxane-solvate of a lactic acid salt of the compound of Formula I comprising crystallizing

the 1,4-dioxane-solvate from a solution containing 1,4-dioxane.
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The present invention further provides a crystalline

solvate of a lactic acid salt of the conpound of
wéaomsuk®26. |1 n sonme enbodi ments, the sol vate iBC"a/U82006/020296

1, 4- di oxane-sol vate. The present invention furthe

pr Ok §tese embodyiaéimd, lai epstallink- uﬂdmnea-sﬁwatoé agpotig 4°éfb§4“c°f the

35 8 ol SRR D g LA 1 e i

ﬁoﬁpiwutﬁ)hf&@ntﬁlhal@agztdibxmbl C peaks in tepns of 2Q at
about 5. an at a d| ments, the

X-r HWOBE\/W@P HePsy 8?9 ﬁﬁﬁoélror}ac?w af‘%er ‘conpri ses

chafge hREdrs tiﬂv%ntﬁ)&ﬁf&&herl Poti@dsBcrgftallink batzeabsuivatof 2 lactic acid
and about 15.2. In soma enbodi nents, the X-ray powder
Salﬁ@ﬁth?afé{ll?%ﬁdﬁfaﬁ‘t”é‘i“ If urther conprises characteristic

peaksSsonletnftdiiRnaf thgglveﬁé isabemlso@ied and about 26. 0.
In some enbodi ments, the X-ray powder. diffraction

pat fresomei embedisenisnthp selyaje g %%v%ﬁctwﬁmﬁsa re 10. In

sonme enbodi nents, the solvate is a hem sol vate. The
present invention further provides conpositiagns C,
confihe prasent anvenijert ftherrimowges,mewstaing bprzepe-golgaty gf a dpdfic acid

| iffraction
sa]? ﬁ)gtﬂ% gfoqo%g&l g Fgltlm 25 Wi the sloﬂfaﬁoﬁ'ﬁ% DR BRI Eer diffracti

- di oxane-sol vate. The present .
patterv eampiosing chataheristisrmovisdiageros whaiat tkows 5 dd P@ﬂf 3tabeiy 247"

, crytaII|ne - C hishes A okmpri
heobgnmatiiats PR’ PR, Gl ol hlibnf el Notnprises
ch&ﬁct&ld’tﬁ)pemy\ﬂeémd iof 24, atdtioonl Otané ppue BhHF-i Si ng
characteri st e t.erns ,of
at oﬁ??lez?)m%" ﬁﬁn% ofig %n%'oé’f)wg%rt gi%%ﬁ%e Xoray pom% 1 prises
chilaf & ARpeAR, PaioN24, ut stber 15c5mpd ks 22R4r act eri sti ¢
peaks, in ter of

20, at ab 1.2 a
In bmmerpbeiimes de Xy Bev 5161225 Rdsh p%ﬁg i acijls%%aﬁy as shown
inPALEENN. further conpri ses character| stic peaks, in
terms of 20, at about 10.4 O?#Jt 26.0. In sone
enbé@lﬁ‘??é%%@b‘)dlfﬁ@“)(ﬂ‘reagﬂvﬁﬁ e“B? ¥&%ction pattern is

substyancadnk ym@e?m%ﬁ‘ OfiyRthdrN pfolv@ids eCOil’Q)OSlth§ @omprising a crystalline
enbodi nents, the cog}go& t| on furt m’l‘ﬂ rises a
bepmpﬁaldéfstof@ aptlwacadc (ot thsicempaynd |F ot lor esent

| nveRLl Pf%sénlt' r ﬁb&ﬁoﬁ’ r Q¥hde prdviieh fp@ﬁltl@ﬁ@ RRfdphgind a crystalllne

crystalfine 1,4- dioxane-solvate of a lactic acid

beofenetvelvaiombalastic afid prafthecompewidniFempiga & mheren the %‘?ﬁmﬁe has an

X-ray powder diffraction pattern comprising characteristic peaks, in terms of 20, at about 5.4°
and at about 24.7°.

In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 24, at about 10.3° and about 21.5°.

In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 2, at about 15.2° and about 27.3°.

In some embodiments, the X-ray powder diffraction pattern is substantially as shown
in Figure 11.

In some embodiments, the solvate is a hemisolvate.

In some embodiments, the cqmposition further comprises a pharmaceutically

acceptable carrier.
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t he 1, 4-di oxane-sol vate froma sol uti on cont ai ni ng
1, 4-di oxane. I n sone enbodi nents, a crystalline
wa 2docdictRane- sol vate of a lactic acid salt of PO®US2006/020296
conmpound of Formula | is prepared by the nmethod of
crysthal ﬁrbse'nn glvbirt'mnlﬁmthdi pnoaides swithods erdpating a &wtadhheo enzene-

o4 8108 e YRR, e B FORSEL T bushl Sosaticn
crystaléms be@renb yolvine fropfamhdxaﬁ cemptisngy iwehkdne e

ben ene-sol vat.e of a | ac Cld sal.t of .the conpqun
AR senyooatnettss 3 S S DebnE Lntai og i Tafie THa @it of the
coh@ﬁmlﬁDbﬂ/Edrﬁluld Nis§RdPareAri3od f1Ehiitg tlie"lﬁy@eaiu‘xéaﬁe%zén‘é sdlvate from a

El?lno | actic acid salt. The present invention further

8% PRIBRISIEE)ERS] | | ne benzene-sol vate of a lactic
aci dhs pleker® inveR@nTRARS YRFidRS arlfyuriB1Bnd foh 8EBHiBkdRRin or

solvate has an X-ray powder diffraction pattern
foustiondhesepl dpraisa e tBetARY i ¢ peaks, in terms of 20, at

abo the Ebrémﬂtn glv@ﬁtlo%bﬁ%elz 6roZrde§ an Qﬁ%{aﬁlfﬂéoﬂhﬂe&t‘sﬁlbeh hl‘r;‘erem or

X-ray powder diffraction pattern f er conprises
fommdatmattear¢od foraisp Bdhe preparatianrars medica@entfor ush outheragy. 3

and about 2 1.5. In sonme enbodi nents, the X-ray powder

diffraction pattern further conprises characteristic
BW&FKQESCRIEHONQETHEDMMUW 15. 2 and about 27. 3.

Q ffraction
pat | s subsE ani |%1alt“{g§1 CR(araa%n&Cm?ﬁorﬁl éur e 11. In
SOITEI@I&)ZJ@IOWB _tSC mbmmnvdtaeacteﬁsm: dfé¢otis@. vat e. The

t t d I.t1
Combitts 05 ep % Gl i u Bt fle AR am e

aci Hignsd 4 slﬁfvshﬂﬁ/’&:@ﬁt&dﬁﬁﬁk dhﬁng%@r MHJ) ahdracterfﬁﬁeoﬂf ement
[ furth rOV|de 03| I ons npr|3|ng a

i nventio
cr yE{ggﬁ { Thevsah I%agFli? %ta?f'F shic P%@F |a’81° e foHnt  of
theFigﬁfém)ﬂi@dJs gfl ?@m!namlchMaé@dne of h@nsR| vate has an

r diftraction pattern con‘prl si ng
cha?é&’? M@Wﬁ&nﬁggﬂ?gmﬁf’«ﬁi}ﬁggﬁﬁ%ﬂ%lﬁ obfomyt. about 5.4 and
at BRoekts dwd an KRPOQIIRRRALERAL SFFéBEDX-ray powder

diffraction pattern further conprises characteristic

peakigure; $shows ag X§PDagtterachapeeristis of Borarfyl about 21. 5.
I N FROR 19HREFE FERRBD phfdén SndraYerRAVEEFAIF f raction

pattern further conprises characteristic peaks, in
t er Figugsf112howgen atign phaggrgerigioei FPn.B. I n sone

enbp%hfge@tsﬁowg Q’?X%Pf)%tt&ﬂ V«\Qa.%ctéysﬁé 5%%% pattern is

substantially as sho In Frgure 1
Figure 13 shows an XRPD pattern characteristic of Form 1.

DETAILED DESCRIPTION
Non-hydrate Crystalline Forms: Form A

In a first aspect, the present invention provides, inter alia, formulations, such as solid
(e.g., powder) formulations for oral administration, of a lactic acid salt of the coinpound of

formula I;
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In sone enbodi nents, the solvate is a hem solvate. In

sone enbodi nents, the conposition further conprises a
woheoenareat i cal | y acceptabl e carrier. The preseRCT/US2006/020296

i nvention further provides nethods preparing a

crystalline benzenesol vate qf a Fbcti cid salt of

t he conpound of Formula | conpLisi ng /cryskatlizing the

crystalline benzene-solvate f 35t utifon conprising

benzene. In some enbodyrents fystatrti ne

benzene-solvate off a lacti g acyd salt of the conpound

of Formula | ‘ts_preparsgd by—efystalllizing the

crystal l i ne benj sol vate ftoma sol ution conpri sing

benzene. The esept~ nveution further provides any

crystalline Fgrn1uescrﬁbed°here|n or formulation

thereof for use iR therapy. The present invention

further provides any crystalfine formdescribed herein

or formulation thereof for use in the preparation of a

mediAchngnicid st wigeh is prasére imihyg forBRlaEPn DESRRNPEION cGFains a non-
hygh e ggfﬁerlin% pi orﬁq g}fd ﬁ% 1actlscha% seﬁﬂ (r)%e(B R ﬁ)agltm oftgamula I. By “non-
hytltagr erpgaling foha’f saheni ‘&tyl Ia;ctmfaciacsammhe Emgpcmeld:bfﬁd‘rmw Tawhich is

in '&ubsﬁtia[néﬁl:lye Iﬁqrrg han %QLViagﬁ Chglrlcgwg hstbl c}:/ﬁ%;scoglc slightly

hygtvacapid, and &bh—hygﬁscﬁpﬂb r‘ﬁnHydrEllsgfd)hﬁs 5 LSchRVﬁ:ldi BalXRED further include

atte C cieristic of t s form Figure 6
o 50 HESkRPD (5L G e CUERTODY Beghottegih it R digw-lacti
acﬁ @h%@&h@&ﬂﬁi&d RatdBul ChBi-Reliehdidtdls @F., bRUMHE- a01d salts), tri-

gure 8 shows an XRPD pattern characteristic of

1a<1’9° aﬁidgqalf“e 19 EidariogRdedtD 2pdintemadiah apd disber cg@qr%owlts are also
enE@hpBsded ahll @M Be APmSdBYheABmBRBRRLPEH 81t} RAPSREEHARE &F lactic

of FormF. Figure 11 shows an XRPD pattern
acidryaifnibe eprqung obformyladhaggording ty reutine metherds of prermi acid addition
safpattern characteristic of FormH Figure 13 shows an

XRPD pattern characteristic of Form| . DETAILED

DESORs®TY apbadimertisys dhanen-ioidyate alybtallise Farmef thetactie Acid malbof the

e % rov

;rﬁlp o C Iﬁiuﬁ* % tI ?so&gﬁélfgﬁec néfsﬂs g‘lr&h‘g 9\( call 5 éhq%%rl&%at b%; any one or

mdre rsmd stete devdniqoes wwelahs Xey mpwﬂﬂailfﬁant;lom@(l%PD)asmgle cgGiatl X-ray

dlﬁ%‘lstgo Elffe%%tlglosjgprglu&dca?orlmetry (DSC), dynamic vapor sorption (DVS), crystal

morphology, solid state nuclear magnetic resonance, Raman scattering, infrared (IR)

spectroscopy, and the like. In some embodiments, Form A can be identified by its XRPD
pattern. In some embodiments, Form A can be identified by its DSC thermogram. In some
embodiments, Form A can be identified by crystal morphology. In some embodiments, Form
A can be identified by its DVS cycle. Other techniques, alone or in combination with the
ones recited herein, can also be used to identify Form A.

Crystalline Form A is characterized as an anhydrous, non-hygroscopic crystalline
form of the mono-lactic acid salt of the compound of formula I. Form A can be identified by
its X-ray powder diffraction (XRPD) pattern which is provided in Figure 1. In some
embodiments, the crystalline form of the invention has an XRPD pattern substantially as

shown in Figure 1 (two-theta values provided in Example 3), where the term “substantially”
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formula | :1 Alactic acid salt which is present in
the formul ations of the invention contains a
waanisyidrase crystalline formof the |actic aci #CsaiSL006/£20296
t he compound of formula I . By "nonhydrate crystalline
inftids iMstahGe indiaates thatytwb-aledtd valwes ifek iﬁdik/iduaiifpehh&:aﬁ oafpatioud +0f2°. The
n su stantl anh drous form or .
el SR T e § B0 LRy BROSCBOE otible Breparation
tecHnic@b} thy sdiygeé ﬁﬁﬁlagﬂgq)x?oawe @ﬂdllt}b)p@ﬂﬂﬁnﬂﬂis@urﬂéﬂﬁd )éﬂhpmyéd Powder
for Lactic.acid salts can further ing e_nono-

X, ST o fata CERRA. S BRED AP aFen |1 Exprpple Hefow. s
dléca%ﬁ ebve] KarsAthétots %a@aﬂi&ﬂﬂr& hagéth Ga186d. Arhedfdre Qhe ﬁé&ﬁ assignments
und of formula | . Di-lactic acid salts (i.e.,

hSEﬁdénﬁé%}’tlH’1%3ﬁ%1}ba%‘éYP]§§ or iy ahout @2aci d salts (i.e.,
U1 b @Fkstafind Fofln $8b1 b 1Bt a8 HEEHHRL: Ge 3Bzl Q_shl% d1ftgrent1al

orders of salts are also enconpassed and can be forne
sogypinghealerbnasiy@SCo thesmogiraatkich thina chrecterdtic \eaflethermds peak 210

agt [ 0
. 28 a1y ORIl R DG o
provideslondigimbddinsene smedimemtarthmwmlhee torpatf dlhel inventibo has a DSC
tra% sﬁ&?anklglﬁ; deﬁlgE Oi \;JIR? %n%ugsftanﬁlgﬁ math S _instance
I'S Crys | Fh& For m AS EoPm A can echarac eri zed By
indipatesaha fcﬂturnsosueh sodriddthetnzt exdilgerhs,itgsatine shifth) eits ca)(r\ra@yabout +4

S A N T AT A -

teﬂmﬁme&h‘ﬂms \sﬂl‘ pd banplé PYéPYratien Ysh@fuermidothe lpagiular instrument
sol i ear netic r.eso , Raman
et T gt o= PR el GaeR AR T TRy plusor

mihiks Sours mrbodl ments, Form A can be identified by its
XRPIE ﬁ%?t rn. In sone enbodi nents, Form A can be
i denf esagpﬂml SatcrecE g ARTIC Yﬁp%ﬁ@p@%&?@hlﬁ@ﬁ@ssuch as
prévaddd iﬁEﬁ:ﬂ‘]ﬁpl@ 8 ahdlBRhick B ada Byruaker $id@datd MEIF QI¥an Yeharacterized
sone enb ments, Form A can be identified.by its DVS
as g MeP-BYETPYCARIF MaiEkhi ques, al one or in combination with

the %%1ﬂe%@cﬁ%e§irébar&% a%'y 2P nﬁ’xﬁe&lﬁseﬁiet‘hgdé He 4rf. Yin some

For m’A. stalline rmA i's characterized as an

e@ﬁﬁ%ﬁ@u@% sambeyprerEhbc cambsing tei qemppercheiobrmite I with lactic
aCHQHQ slo%ﬁt' a(fld%écgnﬁﬁﬁ% rgg al 19@ F t &ﬂ ¢ l\’ﬁ%lﬁflﬁ%’ butlon: In some

Form A can be 1 denti
em@pdifneniss the mOQaXWE)ofpampetmd Qﬁlfomtula IstOplraQtwl ag@ldis iaboufEil g rte about

1: l%) alddt §?%e:—hb%ﬂpp§“%% 7T to aggutcery%{)?Aolult ¢ formof the

i hventi'on has an tern’substan |aIIy as shown
in qu&mplin(ethmdfqrhpmmnnr@FmA mas\folﬁmb in Exanple 3),

V\/ne th u "0 t anc :
i d at esgxséeﬁlﬁftﬁ]g tl’?’e c%?rh)%F ad @flafllo}l'(lnen%la ]l of tISle l([f,u OnErS | errg%%&lga solvent
ormnumafyolﬁlmtsut 0.2. The relative i nten3|t| es of the

o ot o 1R bR R i B e TR g T Bridap st

and(d) he Ipatihg thelhdttuienst r unent enpl oyed. Powder X-ray

diffractiop t theta data consistent with FormA is
pr o@def@ﬁn&g%’ft@m@"g‘el ow. As

(e) isolating Form A.
In some embodiments, the mixture is heated and refluxed prior to cooling. In further

embodiments, the isolating step includes filtering the mixture. In further embodiments, the
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di scussed above, many factors can affect the 2-theta
val ues. Therefore, the peak assignnents listed in
waxerspk®28 can vary by plus or mnus about 0.2PCThiS2006/020296
crystalline Fopn A of the invention can be further
lagtisoigimaydet doyixturs ofihé Deand it forhs cfdatiniatig of alag be HRtD Jactic acid or
rmogram whi ch has a characteristic
mé%ﬁ%%ﬁé@ﬁ]C geak 210 C. A typical DSC thernogramfor a
samSugaldo stladnn ingludelbphusio tsolatdty spelt & drginie Aolivéts that can at least
sone

2. | t
poflaly S fhe Fiith G St e RO RO Ok s Dk eanic solvents
mﬂw&wﬂ&ﬂioﬂsa(elgv, 1B&h&100 Wihaindl, Fipeipaiol 2 glydb18 &c.§,N@tdn8d B.g., acetone,

B Bt 2 B B PTG, s B hmerbons rpiane,
heﬁahieﬁ t]ﬁéntaﬁé Cbené‘eﬁ@ tBRENe, muhaloé]engted 'fl?flropa?ﬁ?ms' k.ol %1éﬁMXYHethane

t hat the tenperatures observed wi | | “depend upGh t

and g he olﬂkeéae bt (iedhyd h sthee asetwwah ether| @etrahydrofuran etc.),
dlrﬁétﬁﬁﬁfrﬁ‘itain% bigehn ylngﬁxlétn hikdifs %Eéog,czﬁxg?%ei fl;]lfle?te uﬁgﬁggolvents can

. ThUS the val ues reporte
fuytime 1@%@@§M%Ofcq@%$(9v6@§8 agdusatery  Imi soms @ﬂmdhneﬁtsome weight

| Pel%@ﬁt@f R R ?d%r(ﬁ’%dn%o% ?ﬁ@é‘sg ﬂ{ag'aggu lg/dYélE@a% ?JlgLR %E AGC?S than

sor ptl on techniques, suc provi

| ab@tg?%, ess 3hamrpbout, 7% Ulessitban dbodi 6,%1 lesg thar alfeot ﬁ%Alasamahabout 4%,

F1b bygroscop
G364 9, B 000 SRR BB SEL By a5 s
abMtl Pro disss itantabent A%, ok mess drare abor 0sreh @mel%afmsuiﬁqeﬁantrl]lb 8olvent
nbi ni n nd of for al wt
oL GPRE Skl o0t 15 R BRHT Rl At o e
invieotion, Abed sodvant hedrie shd hﬂethgd%@btﬁ;;bﬁﬁg theNsaB Q&MBelected from the group
rati 9 qof conpaound of formula I

cof§iactt ¢ dtartl | SPRSDPRODRS. SoPRUBL. PuRBoL. cibuiEng pecton
buﬂaﬁorﬂbOdﬁbxaheéi v@MUtteti’ah}dlbﬁlrﬁbo'dﬁd 1c<§mb1ﬁk{tloﬁp0&|b'if thesd - (Pﬁ;‘ some

preparjng Form A is as foll ows:
mgﬁ‘ﬁ%‘ht&u ﬁ% ﬁ'@‘“cfﬂ?ﬁ‘é‘é?nﬁ“ alcoldrsueh as ethepel emisoprgpanehed’ some
embbEHMEME,)thé FolPent BdMAR a Hixtie ok HIcEhA fand Vlakep Qﬁ(?n as( £} example less
tacting lactic acid with the conpound of formula I

thap GQ(B'F U ogEater, ]ﬁfsxt%lemaé)outﬂcé % ﬁ\@ggr, reyo méer#ps,@tthﬁneaboqtd?f%) water, less
thafi @Bt D5 % ReutdF] et 18ds@harPibul 8 WA ol Bhe %bghfﬁle nth§ %gﬁfent is

enbodi nents, the mxture is heated and re uxe
acefqgiec dBISPHg. elnbﬁdlm?iﬂtsh@ﬁ seypidp mesrahydrofuam ¢18mhdb4 wgtasltleg) water

(e. g né’doﬂfj €6% ty Gvgi%ht?g Th REm&Tex] H(ﬁlﬁIel‘ﬂL s Ninb Wol B s aoet I’IIFHC & some

nbodi nent s acti c acl e a m Xtur
emmmrm@ltﬁ dhmolmnt lisplesptage soiteining mwgen 8he Ilﬁ)sbraehmbochmemts the

sol¥nt [shGlbnd actic acid.

Precipitation of crystalline Form A of the invention from solution can be carried out
by any suitable manner according to routine methods. For example, solutions of a lactic acid

salt of the compound of Formula I can be evaﬁorated, cooled, treated with antisolvent, or

combinations thereof. Treatment with antisolvent can be carried out by layering or vapor

diffusion techniques. Suitable antisolvents include organic solvents, as well as water, that are
miscible with the crystallizing solvent, yet are relatively poor solvents for the subject

compound.
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Sui t abl e sol vents include organic solvents, such as
organi c solvents that can at |east partially dissolve

woheosliatesc acid salt of the conmpound of for muPaTius2006/020296
Exa | e organi ¢ solvents include al cohols (e.qg.,

p§ gnethaeds Hampleparpisgsr ofpBerel A pypyidael kereintcan )rqsukem oulsintially
pu @ Fgrm Aa(% %ﬁl o%lﬁ&dgyéoﬁfénﬁ' l%%ttﬂ{l'?abo%{ 5(3 %, %b%gE [(U’ ag:;out 5%, or

, 0n| propi n|tr Focar
ab(Oh'e?FS"ﬁ blﬂ & elghmhn@gnth@emaphqus beterahed/drothee me/stabme fgrms) as well

aspﬁ]g&?el%%gg@%g{?% gérgﬁ: ?\ O(?gtr,] (t%fe cOntQin rrg tgg{?] er;r?ﬁ Lﬂ;wt%rdgé by weight

Fagmh qulati\etto afloy eixanfpli, ampur&‘tes, a)nor@onehh;driﬁbdﬁﬂmhﬂ'r@eystalhne forms).
and the ||

quox de, es the eof |,
ALEIBRN (B ol SR Eveollh FHIER gio st Porieoopt GPuaimtE Form A, In
SOﬁfembﬂlnﬁ:ﬁisvﬁﬂéaSt #odt 5634,k leadt ALGR TB%C IO AL 80% tdﬂ epeast about

of _wat nthe or anic solvent is
o a4 3t S oa D B 1ersb b st lssoghont 9% by
w@ t dfessl iR hcabQUt of 16 cdiBsond BARARRAUL N @O/Gon{pgﬁﬁoﬂ B‘E}ﬂesent as
out. 5% | ess fhan about 4% | ess than about 3% I ess
Fqﬂﬁaﬁn In g ther omBodimenis compesitions §fthe pugsent daventiomagenaipicagsentially of
a thetR%cid QRSF Eﬁé%mgg\%&t of]fg/ﬁndle?ﬁ%hér@ @ﬂe@sp Obthut 9592 %4+ 1&{3‘( about 97%,

| ess t han about 2% I'n sone enbodi nents, the so
at e dbpy HBhfe Oﬁ%tthﬁﬁﬁaWt P2% phitic agtic meid salf of the cqn]pnuod |ot‘; formula I
nt 0
SRR ok A PRI b Sl Sab ARG s of
presentdayeation Wmst ¢seer131albwpf z o &id saf offtheneiipamad of formula I where
at ?etapt%g&lt 98 BB/O Qﬁfgggt abcl(ﬁ QQEQP thgast %bouE 9&{]?@? at ?reaat ago]out(agr?%, at least

acet one, none
abeutdSclGintat hamabmg 9Bf5%, hie@st about%nﬁ%, at‘rhaadlahartt% 7%, laeleast about

S a ch.as, et hanol  or o
osi0h 4P A R0 3495% 1o EREbo B 1851 SUUERElonck wrchpin 2%
at teasmahtbuj 198.384, atleaso hiadut am%y\atlearst 0008, 5t Wasebadloass, at least

S TN N YUY A

coﬁp&ﬂrﬁi\mtfﬁmmwf is |p&$6ntt11|ﬂ&1& o@ﬁ@b@hdh%s%hﬁ rA. Inrboﬁ@@lbodlments the
ment s ol vent is cetone. In sone

fe%%‘gea :‘aﬁﬂﬁ?@ S%lh%f @% pmpRun of fosmpla tipigsenF Brpnapspliays frmyor one

or G’ﬁrﬁé Qe gy AR foln8s YincludiAg WolvhR¥0.RY Hﬁﬁfa%j ) Ambihts$ 8/ Riifferent
odlnents the solvent is acetonitrile. 1n some

R et o in @prompgrifiem ean e frigmined ttyoﬁ«?tlmwm@tmf%pw methods,
suchB e ra§ Powhdr EEABHANDRA MRNLSIiket he sol vent is tol uene.
Preci pi.tation of cry ystal li ne Form A of the invention
f r oflis dPSRDE o VekiAn b‘résq: Fided utsoby compositipwsalfiee formulations)
coftRiRSa rﬁaﬁ%ﬁﬁk&@ystté:lhﬁé)f&rh 3 al EQ 9?13 salE BF th€ )é@ﬂﬁéaﬁld of Formula I

solu1|ons a lactic aci e [o30)
(e-goFern 4) Wltb @harbf@cwwbr @Pmabkc@@h@d GthpEatSebindﬂm, kliluents or the

1ik& % 'tr@e?cloY SRk torRfe ag&?;@{grlﬁtd'lsg% @@{eﬁ% 'the-l;lrc? %Ityngfn\t] E(\% tlé"i“K more

an i solvent can or vapor
pargiclinls foy iexeraplbrangisgenesSustoalsted Witit cvasc)drv éﬁhhﬂnacﬂﬂichﬂ@Eacceptable

aL8ani LV a I, as . wa that are m scj

ex_v&g tglﬁp gﬂl%e% 2? gfe T z‘?aﬁ%\& Léo n\%eﬁ © lilgleetm%lhr“%’ r 8ftaficy 8Py infted to,
migrogpstalbhe/ e@ih@sé,olacmkae déhabic ealcium phosphate, tribasic calcium phosphate,
sodium starch glycolate (NaSG), crospovidone, crosscarmellose (CC), sodium lauryl sulfate

(SLS), Tween, polyethylene glycol (PEG), povidone, hydroxypropyl cellulose (HPMC), Mg

stearate, Ca stearate, stearic acid, sodium stearate fumarate, and silicon dioxide. In some
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conpound. The net hods for preparation of Form A

provi ded herein can result in substantially pure Form
W@ 2005/137926 conposi ti ons contai ni ng | ess than abear/ua2Ms/020296

about 10% about 5% or about 3% by wei ght of
etipqeiiments, elss, coarposipbisiase mgtosdeaforma meitable fot ¢nmmpaction, tableting, and/or
Q@I%ﬁm.m%hﬂ% fopns) as well as mxtures enriched in

A d., mxtures containing greater than about
50%]Iny some gbthbcﬁhmmtd\ lt}m| ablid/ ecdmposﬂtlons eofarntm énvention include a

th%a%‘gﬁ]%ctal &? quﬁ }S){d!éag% ﬁfysiia Sh?cttlﬁ eafned salt of the

conipvhdl eﬁfdﬁﬁﬁlﬁqfﬁé bl Edm‘n Ap 1. aﬂeﬁpmmﬂm erffeénvd dbsS edT8s to that amount
| east about 70%

odi nents, at | east abo 50%
ot gbvf‘eag ot tﬁigd@&lpalen iq %ohﬁufésl% iy Toswhdp amsliofption of
syRfp¥ematof | £@5kn alider. 9 7¥he dblid PASnacdu@Ldl QBIPosBbnAbSf the instant
| east about 99% by weight of total lactic acid salt of

mv%loeo%ﬁolt?n@awfawﬁwwnﬂlw welk Srps i it art suplh as eprventional
graSul oM ixido fisbivVRg! SERRMLARNT Ef{)}iﬁﬁmséﬂlh@f@ﬁné’fmt Rigating
present invention consist essenti a lactic¢c acid
preggsgeso PmERS ofstpo el selid Cempesitipnp %é}eemaﬂle | fers tof.afws ugxample,
A2 S 0 at r
Rl Honaae SSBRop cetleyc, Te R Bbm Wt Bie ol vtformulaed for
Va@@mooglﬁeb of Aormytation, fos qyemplentoyi erak hdmndrpiiei, thyotramsnucosal
ac i fon! dd LHELORELEIRALARGL S, composTti ons of {he
esent i nvention consis essentlally of a lactic acid
salﬂnaﬁ&th@dd@mpmuﬁwanmeGﬁmumamhmwhenmnaﬁ1bmm&ngamnmEHan
ce?ta 00/3n1 JtlaJ eg%ﬁssab%%tta gegas u%h Bouetth glt gistIol %gzﬁ"s &l’rowsmnal
Amﬁxoaﬂon%rﬁp/blo 0/918a8s, tidkd LfMeHﬁdﬁ% Tredting €aater ah@ Rblated Methods”
9 b at | east. about
pgr Mgt 730557 Ve o & Bemboey BB erSise i iegiiey el
aboudrah dulH), at susiafphaloddeifistdBod %ovalers) BRpénspBY Lgranules tablets,
.? 4% _at Heast bou% 99.5% at_|east. about 99.6% at
pills £apsulet, ggcags, t5) WA SECeRibiG AsoBlidofosage RS, These can be

préyacudt f&%x&‘}fple Oby tbend 2abh-Gydst Arys@llie Wmi b CRAPALALalt of the
IS present i.n the conposition as Form A

of fo
Comog@fgty ol et form o i pv B AKSE PECHERER Biah £ tarch or

othd? @d&iavR osnEbRfaddigvd¥Lyr %xdl}glérﬁs Be %ﬁ&ﬂ&e laE‘tOE’UT@élRlnﬁé‘ Sugha® Bnnitol,
or one or nore other crystalline forns (including

magiol fesana Aerbig)dviarela siear, Alaiee.schifins delitpene rectins, tragacanth gum,

&1 ¥abal |eRtnd f s
Sdet er m r%lgd t;sy QF%%? I:&n e h%ggca?@g}sﬁg o%&lt:hgfr?rce? ﬁrkdlla ?Syél&hg ic polymers  or

glyxeridss. powadr celiiiops: alskampropdethahelltles, | dndior dievinylpyrrolidone.
(0]
Oﬂtﬂ)ﬁ&lﬁn (){@!l 8% afolﬁlgsn %g%t%‘ ng)l\ﬂg? ngteggﬁtg ?10? Jﬁgg‘? g @R?ﬁe&mh, {12h as an
m@tlyﬁs dident, oe ltlfomamtsanclaad magnegum ciearasadtt preserviatinees cushpms pathben or
naceut i ca .
sm%flc c #gﬁ%@ (%:Xéérargts gtrlcél a’s:g%g}b’%) acYEff Eolg ;gmerﬁ)é err(?’Stel(I:]le’l uéésh te at}ng agent,
or ph@aﬁngkigﬁnw sichpeBDTAr bladﬁmk |t1mc1@hers ,butfars] stegtendrs, flavoring agents or

ol AR ST, B St L S B BB e

and q:mldsemay P afiirieee ertetied adithy suatgile Rbathl emaX@lPk@®NSin the art, such as
bi nders, carr ers and. the Iike include, but

mog‘?t%rer%(%teq’tw?ne{ntglac f)%sustame release coatings.
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m crocrystalline cellul ose, |actose, dibasic calcium

phosphate, tribasic cal cium phosphate, sodium starch
wahkywakake (NaSG), crospovi done, crosscarnel | oBeTUSE)06/020296

sodium lauryl sulfate (SLS), Tween, polyethyl ene

gl ydwkoriPEGpodipents dibe epmhgsitians ywyer smpylliedcialal pdvalseform in a storage
co(ﬁ[—IF trict aLiChM? &frJlaarqa na%oﬁie e%o%fr&%g h¥h§ Vlfﬁ ée:c:i AAd I1n bthgroedmb IErllments
ths vnkEmnibe divavented with he ntemgas)sndst@psreé,r e in povvder form

sui bI e action, table and/ or .ora

SarERRU: B SIRIouRRE dhibat: Rt e TisdoaE pharmaceutially
acé‘dptﬂbtbﬁdmipﬁlﬂﬁs 4l chiterd eﬂU gétet0f kino@h those skilled in the art and are thus

tlcaII ef fec e dose of a non-hy

rate .
m@?‘%&tl & ipgtant dRyeniin. ‘1" CEFIRIents ppd eagpiers 6‘1‘*@ I"E%rfﬂ‘b?iﬁalple: m
“Rehidp@dndUPRarinadeRtih] , SITEcHI " AMaci® HubeICRDENb CRIdeY (1991), which is
. effectlve dose refers to that anmpbunt of |actic aci
incogparated hergig bYsetsa%d of fornmula | sufficient to result

in anelfophabie #f théxﬁ%aaﬁ oy B Qés\{g,ﬁ{%d 0o 98 6" shortABting, fast-
sol i d_pharnmaceuti cal conpositions of the instant

relegpiign tongricting a%swﬁﬁwﬁaekwws@ysm@%b@gwmus iscpharnhageutical
foﬁﬁﬁaﬂ%ﬁg Y GRo 88 r ?é&%x%ﬁ olgédqgl]%s@tok g ’sloW réle
di ssolving, encapsulatin yophilizing, emulsi ylng
or [Tevingtant peprstioes se8s 2 sarmmgnm i rexamffleemérelléscor liposomes, or
sofn@ gﬁl@fé&c%&g%ﬁgig‘?glg%{ aEP,tbQ gd&%ﬂ@r@c{ n aF %gtegghaggfz%sg tfcgﬁnt to provide

granul es er's,
2 rolopgsdi staragesanciém dpkéveirp r:ffm:lt aff hdeﬂ'ouzr, thcq:ﬁannEEemti:vat fosmalhtions may
ti on f or 18anm adm tr
be%%imp a%g r%ﬁtc f:ts lhnldg Pr a i"8R meéwcfl B g 3( O&fgi)cmdneous‘ly as
depxdrlnjecmmrl asrnmpllemtsom[bhrast s@entket Such eplidie nagoeniiloknown inert

onpou at| nt. foll adm ni strati on,
mag%}g?s " ﬁqlllcﬁ’ﬂ éOdggéﬂ@?%%ﬁBg ‘taken. Such a met hod
i s Gpsifid ﬂx&dgdsﬂnet}hlﬁé Mjlﬁtedﬁi Mid&lgoélﬂionﬂﬁi@hé, 68dikABe, the age, body

915, ti ‘Met hods of Treatin
wegehhogperah i RB et et it gy ARl JEFBFTVPLS. Sejgistration
roldds, idiodtrad) andicBfmBinaAsmtoedrddy. ABY 6f BB GBoveMokdgs forms containing

ent irety herein, Oral, buccal, and sublingual
effegitye AmoP Rt erowell yoluahs bowds gk Frufiph expegmaniatiensand therefore, well

withath€bdope BF thk Snst@pRSMtRA, gel caps, and caplets are
accept agl e as solid dosage forns. These can be

pr epdbeapeutigallystigatecdose payvany ﬁgp@dwgﬂlpﬁly the gpwte of administration
an® HNS%E@chﬂnn efHleoWh?ﬁra?e cjsr?ﬁﬁl%lﬁ:e fl')ﬁh Qf §Q+Jt1c QFidlR of g‘gp:gh%gund of

formula | (e.g., FormA east one a
Fomulaaiée; B EaEm &y AN b pEovidedrig f@rrmdiltimﬂr thaickxhibiity @, high therapeutic

md§k” Fltﬁ?er:ﬁ)qgﬁé ni&Sis qgl:lngﬁﬁrl ﬁd&?{og ﬂ{ﬁe tgx QGSI%UO lb@t%e@r? foxic and

ose sugar,
thesapr:mlq effectssylastotun tegaptessafl g thatrg®, batheeni Irﬁsg ax]IhEDQS dhs LDsg is

thepcfao% eﬁﬁl 1o §RY3F %@%ﬁg\%gﬂ}m a%‘i% ? %: thegi%se ttherapéutlcally effective in

gens, casel n n,
50%eofi ths)mphlatwrc [T(hb iy sind rEIg;b yceedetdﬁﬁnedmgt ktyhdard pharmaceutical
ro nmet h cel lL.ul ose, and/or

pm%g#ures i3 lrtJnﬁ1 ? ¥% 0 r? & Opé?fg ?lgﬁ%?ll 8517 ma&' al dosage forns

can “Tmndi@”ﬁvmmfthf cdnlegt efttheinttanttiveation, nBans an alleviation of symptoms
ctive dlluent or

rati o h as an in
oo BFY el € il 55 o8 el g sepertiion or Norsenin of thos
SyHFteas ror pdweRifonSdt Ghoy1aRR I ARENdiSase or disorder. For example, within the

context of treating patients in need of an inhibitor of VEGF-RTK, successful treatment may
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sorbic acid, or anti-oxidants such as ascorbic acid,

tocopherol or cysteine, a disintegrating agent, or
wohedeaking agents such as EDTA, binders, thi ckeaemns2006/020296

buffers, sweeteners, flavoring agents or perfuning

111@%@ ﬁaduc‘bléﬂ'lﬁ |t1€H1ﬁ1011&rat16W e tdpillaBie® Feefing BT laiayhs%ed tissue, an
added for identification. Tablets and pills m

SlIpYiRion  STPRBFBEIAY i S<aMEINP ETEh oF H@mr%bfﬁla}@ Rfaiarics, o

* didedbell BGudrd halt'ﬁ}éqh cARNIFP btlifekRioR! Ot £RAliNEn BRNpBkleSsionf a disease

sust al ned rel €ase coatings.|n some embodi nents, the
sughospneBier Posthe g WELPfRRSEIS el pos#senteyAliongude administering
the® %&{da?l%'nﬁ @t]'af] & ﬁﬁﬁ&saéf éﬁevlsr@éené hveRR RANRRdhaest Swith other
the vta ose i n other enbodi nments the vial
thezapiesb chammalbedile mstalllmn fomesr andgsedid abarnepce)bigdr fermulations of the
[ e t d o) '
prEER 1%9%@1993 £ hERGARR ﬂetre%af():e\ggr& ARge eggcéﬁgfeggﬁg bREthure and/or
raChzatronltlmtapya The gmpemaislosjthk myemtidneat hles ke alaiihistexdd imconjygction with

a e ta yenti on.
ou PR e PR R R Bl AT AR G
ex amp'ls&bjectth ot 'fgetidntlgit arsniPhdsseabeahimal orSeitetrate shinldhokluding a
Jersey 1), ich.is incorpprate
et FHI R FUPGIAEE: P eoF s SR OB BF T SR o o Rk
owTBdat, bRUBRS| Yider fofis, fbusechahaer chigthing, fofrats batpheasi pig, gerbil,
Ion -actin and sustained-releasing as descri bed
“ﬁhﬁ%%ﬁwgﬁﬁ dert he phar maceuti cal fornul ations may al so

be 06/ bab&EmER of SRk &R As b PhidfiCoOtiealiff a PaBMMt in need of an
rel ease. The instant conpositions may al so conprise

inffibjforegfaigsealar fadogheligls SO I35OSR HYTedifie kibpife phich includes

2dBRGROSY A SfchR Mol oFB¥oRE phfHaRhSitA BHmiIftidMontaining a non-
extended rel ease formto provide a prol onged storage

hyguatt/ erystelding \f@my ol flegiie acifhwiteplohs, comppeunth af ferewla | csswh as the
cr}s%ﬁl s dtglﬁﬂg | nprPlZAnftg afteit %jnéerflttﬁer @y lP?éf@ranEI the formulation is

I ntranuscul ar or
al@M@@Ubaméwmsiyﬂ@@eéﬁp@ﬂammw@ﬁWHGMS or as inplants such
as gi %H(% %mb&HﬁxQnt' ?mm{&yls %‘HLI egr g@g{)ﬁﬂ? fumor growth in a

materi als suc as Sl cones an
papaityindudes a8padsténing dostieptise amputteofialjsokd etardepatidil nigrmulation

contaln% ?gga}dﬁ tn—hglr&?%e crgsq%l‘%ﬁg fotm otf 'Aelaé”{%:aﬁgfj %’Iﬂ)e/otf \{%ifc% é)und of formula I,

gene i ons,  sex,

suduk)sj the toryschilge fol‘llm ethichl is Foad i, rtb Sttlfaa'bliltdravingwt @sor. Preferably, the
reti.on r t .dr Any of the

o o ab R By RRREER P dl R SR S S  Rount s ar ¢

vel fin whé binBodifienthdune snveiitionOigta methed e infribitinat the pradifietation of

erefore, well hln t.he t he i nstant
copilisit o, PREEhaSBOUEIOE FYTGRTERE 08 IR rapoy §f o solid
pheeReadichdfotRaRidntOntaBigen ﬂfn—l@ﬁjﬂtﬁ lcﬁﬁsfaﬁiﬂe qorne6fla BOSAGRd salt of
form The non-hydrate crystalline for

theyegrapaiiad of dermuifel ¢BTRuHE CBFtEEIe T rﬂlilblngonnp%rws&)img toa

pafi@f RendBHOPiERsbIY,Nthe HBAMHAL iOR FdWler G¥iulitios, suiibBNfor oral
t herapeutic i ndeX. The therapeutic index is typically

adppifderedieod to be the dose ratio between toxic and
In one embodiment of the invention is a method of preparing solid pharmaceutical

formulations which includes mixing a non-hydrate crystalline form of a lactic acid salt of the

comppund of formula I, such as the crystalline form which is Form A, with a
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therapeutic effects which can be expressed as the
rati o between LD50 and ED50. The LD50 is the dose
woOebttwak7v2e 50% of the popul ati on and the ED50 P6TMIS2006/020296
dose therapeutically effective in 50% of the
phagptb@ichidn accEhiable RaftiennPrefeRbl), dhiee fotetudationned pywder formulation,
ar maceuti cal procedures in ani rral cel |

st.andar
su}f%ﬁ?g]‘&al @?B%anment al animals. "Treating" wthin
t he 16 ateX émBddith&ifs, itiesiredeht inveneod pﬂﬂndeﬁﬁ amshanof treating a patient

al l eviation of synptons assqci at ed sor der
wilh & SeliilompHatios UG ’E‘?ﬁ’e}?y%ﬁﬁt%ﬁP’ gl gy o O%Ha%f&nﬁcwgsaﬁ of the

coRfpoliOSELENIR IO B orl ad PR QRSA @ﬂtHér fopi @il axine mtiedthd some
di sease or disorder. For ex w thin the context

engfodiments ithrgnerakydeaie §WST‘%HWéef8méf°?énlai°ﬁ% it gt ff the compound of
forfhih %Tg%loﬁ(’;‘ 16668 8didkalt 1€ ?Jn'i@&ﬁboﬂﬁﬂérﬁ§ |tb{§jﬁonah}fd?ﬁél 6ykt@fline form
|nt e proliferation of capillaries f |@wgatum)r or
ofda Jeckis eatict isalt € then gompouadi eft fosmulafl §9lmﬂp toeFemed.tly some
S 0 0
enﬂ)oﬁﬁ'nl[?ei%gsg altéssoﬂ& &%‘lﬁlaglgg tééé'fﬂ?t{h% é‘cﬁél 4 £ ﬁB?&ér th §Ume embodiments, the
sobd mnhﬂuwtlyn paobé prepaied by compactorher] Ctth‘rrgtrqannmh @f a powder containing
00f essi on
thé no%%d%dc’[? cré/%t%lfcl:lge? %03%1 oggl a[%tl§ yﬁﬁ' sa‘ri’tsof ‘fﬁf?&o?ﬁn'é)ogﬁ(? bpfoh‘ﬁlﬁ? L In further
enﬂﬁ)ﬂlrmanm; e isolgl folreulsiidni of cphbtrpm;mmaltmctm fofm ofre pat, tables, calﬁsule or
thg present invention in conbination with other
‘api es. For exanple, the crystalline fornms and
sol iid s@h@érﬁ'&ﬁtﬁméﬂtﬁ; ahe drogtatlihcafoirn s thef lattiveacpt edenfithe compound of
[ nventl 0, be ad ni st redpgefore durin

foulg louhich noPiEatE dn dhu Ao PG R HEs Sppungfly & mofhydrate

rmnmwmﬁﬁ séh 4srh Y @Addr ambeaicoalliendor agsiisd @%ﬁél&ﬂaﬂ dbout 36
conjunction with ot her anti-cancer dr ugs inclu

hofifp GiEA e e 119ubh e (oA fn gk P}P@F%Wate}vhag&la?‘gétmomhs or
or@fter tRALdLEM 1 'yehs Meant to describe a human or
vertebrate an| mal i ncl ud| n a dogﬁmcat mar noset

hor sAécm@gw topqngbodgg@ésp B mgta pgqlqngftfn@ patient can be a

q caﬁé'yr PXEAL. ThisORe cAPOUIBYnts, Y patlélﬁtls d1§g§ﬁd)'sécf R®lth nﬁlt&)’ﬂ%jtﬁf/eloma (MM),

loris, nouse, hamster, chinchilla, ferret, rat, guine
acpiegmyglegqylpus 1?“59‘!‘}1’# (%M@) Sﬂrg’étﬁteg%n@l@s breagt @ﬁ@ef colon cancer or
m&g%% q}?%rﬂ%fr hﬁ)%?lhﬂ%&n t1'e§t @ an%ﬂgggf%attién@,aéu'cﬁ] s patient
patient 1 n nee an | n Itor of vasc r ) ) )
shewihgt rreélstaicegrt@v\pwexlatutgo rthcrepﬁ@ptsoron yrepdiners kigimses, including
er"'% 18%1/&112190&19&10%& q d{;‘ll ? Ufldh el%gmﬁltn ?t ﬂhg ?at?e[ﬂpyﬁtbeq;ea%d with a
ar WBCEétI ca orrru tl on con
don@t}iayxs ﬂm ¢hao rﬂ;tsmahmumetotémtam dofe MTIAL such &G d:bss af adboof 0.25 to 30
mg/g% rQrf \%@g c a01 :(a)1£ of { ’e lc?mllodunﬁ gf ?ogmﬂa Iﬂe%gﬁeyds%sﬁlles%% g?rem refers to
théhighest abdeydurihg eiwfgnbsml @toph)y‘ladtls oa tkmmqﬂeﬁc porcedurat theina body can

tabl e f d st nbodj t.. of.
ofee B et E! SRE DR PR R ate g CBH F otifeton of

phiysioRgfeal fufidion I“ﬂﬁ?dhuﬁ’@ﬁd Bélpredicsd ef difeg a@ﬁtlcﬁlftsf 1@1@ stahe Factors include:
anmount of a solid f or mul at

rmaceutj c
nocBife A g decHreir-h 53&%«%%@9&@?@\1@&8 CPRIFalS BrEg] oF B 9icity, and
sigffichnbaletatiohs ihRBni6APROURGcApafdict. a |, such as the
crystalline formwhich is FormA, to a patient having
a t Upsyme pprgdapes. )‘r)he sohd formulatlons of the invention are solids at the time of
administration to a patient which would include, for example, direct ingestion (e.g. via the

mouth) of a pill, tablet, capsule, caplet or the like, as opposed to, for example, ingestion of a
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formulation is a powder formnulation, suitable for oral

adm ni stration. In one enbodi nent of the invention is
wa 20mstihodef or i nhibiting the proliferation of PCT/US2006/020296

capillaries in a patient which includes adm nistering
soRiof f dr eibpeyifio imHdB thyofnixing @l dotid ploanutaie@utvith diquid media prior to
. formul ation containing a non-hydrate crystalline form
Inggstion.| aetic acid salt of the conpound of fornula I,

suchy agtheh@nSodsdn®, bdch@nft @698 cohtaBihgl asofr® Fotinflation of the invention
.according to a patient in need. Preferably, the '
is pffigianide Proride &t 15ashBRly f or nul ation, suitable for oral

admi i st abd BBut 2070 MR RAROEE B BbmBfunt BEFérENtih @RuBjEct’s

a met’hod of preparing solid fpharmaceutg cal = .
plasoreray 2 &tviooH S0QUE 1 kP 30%8 ngdso %&?Woﬁmﬁﬁﬁhm}@i@é{ gblood when it

: i fofmof a lactic acid salt of the conpound
1Sg§1¥%%?éﬁ%qt§%?e,89@uc}h as the crystalline formwhich is

For rtbYgbowi 10Ho 2,0AGngrad eafttieccephippuncbio @pulipitis phagmga 2é hours after

Pr.ef er abl rH L ak 100k r @i
L R e T R
aferbddinivemie, to thesulgeadsent | nventi on provi des a net hod

of treati at i i a.spldd roul ati ot

cont'% %ano?ﬁg%t ﬁ%&oa%{)@r%% L an{élg or ng%nfiqgalsg%?ﬁtcs plasma
oragbodlt §80 tto Af0,006 ngtlembuol thef cdnpronnd dn Khe bybj@t’alblood when it is

admi nistratiqgn of the fornulation to the patient. In
adgypigtery %%Fﬁ@%‘?cg, the non-hydrate crystalline form of

a | g firthe&hbdsadnts, edchtul deenpolid tbrafilafion afithd@inkert®n és
mpno-lactic acid salt. In sone enbodi nents, the
suffgienh innrayide #lsastoeofhe formof a lactic acid salt of

t he @RNEQUBLhLefit 505 500 Ao/l GPHHeRSRPOER ih ehelaljdet shlasha or a

some enbodi nents, the solid forrmulation is in the form

Ciof ofbeBind8ro 1909 ngénle obihs sampaRYAd & the pbieshr plgod;

f or my) Ao 162008 8e/RITERRREDPbukPRRRCIbRE Gflastia@hours after
treatment of a(fﬁ%vvcler cont ai ni ng the non-hydrate

adgiyistrationjoneborbdthiods008 gkl plctheegrepoynd i the subjrst’ e blRprbish ours
a t'a(irﬂ{nwb.@onl or N further enbodinments, the solid

ormul ation’ of can be prepared in the formof a pill,

t abl(exan Adpobistout bP0Gto389Pe ng*himL obthe cembeitidrte e subjedies

S ' o] i C [ al :

pIgEHRh Bkl g0p 81 40,0 e A oot e bicl Mhapod,

f or rulfiatieoembeliraénts cahwit dngei cahtaining avohd figrawktien of the invention
n%.&‘ QL. such..as Form A, under anbi ent

f e at least

. [l
S ShTER Bl

Or “a period greater than about 36 hours,
gr eghes Chhafnbabicittio 250egk] of tleabepotrtian tlesobjectls plasmiatpr a

greater Og&n@&ot 6 nt hs r. qreat.er, than about 1
Cire 8?@%@5: r%%lé gn[i? IBLé’rfrg% FOPRA l%gjer?@i”ﬁ% té’lpoéj *treating
a pabj Mptt 40tths0pag/mEnif tieannpeursl ia droabje@st ilesnta. 24 lhours after
one enbodi nents, t patie I s di agnosed . .w t,h
S RME I8 SR BB CNAD R PPy Bh UGS PAEbplgod 24 hours
aflePMinhinisBh@st af € cancer, breast cancer, colon cancer,
(c) an AUC of about 2,000 to 15,000 ng*h/mL of the compound in the subject’s
plasma or about 3,000 to 30,000 ng*h/mL of the compound in the subject’s blood.
In further embodiments, each unit dose containing a solid formulation of the invention

is sufficient to provide at least one of :
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nmel anoma. I n further enbodinents, the patient is a
refractory patient, such as a patient show ng

woesicsitamee t o preexi sting therapeutics or treRCTRISL006/020296
regi mens, including prescribed/clinical dosing
sc he(d)ﬁl @& of abosbmoéﬁ@mgﬁrﬂtmﬂﬂse cotﬂpeurph‘n itteersibjeat’s fesma or a

tre at is | ass th mim
Cop PEPRRL0S 20 SR D ot Mool s gt MR 0 05 ¢ o
30 n) dbguicf0 tb R60 hglaili of tikcdothpsadd indife s!ub]ecm*m;ﬂmmi hofirs after

erein rs to e
oG En gb e o0 de Rty o RSB bod 24 hours
5 aﬁkhahﬂ@gumhﬁlprocedures t hat a body can tolerate
mﬁthoit substantial injury. MID is

r
contBx4rthGF erapqdupeny, gipligput &ﬂiﬁsqoaiawgf&aaqohfi eSS o fpvention.

is Wkdntas p%ﬁﬂ'a@m%doﬂa@oﬁ'lb@ fo 200D gﬂnﬁﬁéﬁhé b(fnﬁooﬁﬁ&ﬂ the subject’s
Factors i ncl ude t han 10Y% decrease in g& N
(0]6]

Plgwsiadtit Cyai of ab@ﬁ&?@ tPe4006 né/mh qfdh%compgﬂg%tn thg @%ﬂct s
t oxirg 'fﬁﬁ[her @Hl@ocﬁingﬁ'tb féa@l@ﬂﬁlt ﬁl)stee(foﬁ{airﬁ’ﬁésa e dmGlatiBh Sf”‘{he invention is

pat hol ogi cal parameters. In some enbodi ments,
10 suéfarignd tf pYHA¢ aCinered 104 tor IR0 ng{vémf‘thmccmp@u@%mu tblﬂssublect $elasma or
[
a (t:mJJ‘Sf %Iou@%é)@t@ h&do" nl%fﬂ‘lﬂ Bt ﬁlg g@r{lﬂcﬁiﬁh ngﬁhle \gﬁﬂj%ctﬁ’ s%ldhl a the
Inrmiﬂr Hat te na/epmdnl discilesbd b@remmuémln@re cfiiplcetly mdetsmdl dxkumples are
d t Lon. or
prgﬁgéégﬁeg?vgn I{n%h u d(b)[g Sﬁ%ﬁ%oﬁ thétntﬁgs %{%H%lg% al%sfgé Hfustﬁjcllve purposes
onlly apdiage me do be cmnsmmdtasu hmrtg]gslna iaventibm irf anytnlmner
enbodi nents, each unit dose containing a solid
formul ation of the invention is sufficient to provide
Hypdrate d%rm® Be CPD; mﬁﬁﬂ a C nax of about 20 to 4000 ng/ni
of he co oun Formula ] in a subject's plasm, o
E TSR B4 PESOBBH I BIeSCHE” G SRATIR by e of a
lac&iﬂtbbﬁ(shlt 8f DédQduMhElFdrihulag: adm ni stered to the
subj ect; (b) about 10 to 2,000 ng/nL of the conpound
in a subject's plasma 24 houts afterdadwKnlstration or
about 20 to 4,000 ng/nL of theg Nnd i Nt he
subject's blood 24 hours afteg tration to the
i A O to 60, 000 ng*h/ nmL

subject, or (c) ah AUQ
e or about 750 to

of the conpoynd i P

120, 000 ng*h/ oodhd in the subject's bl ood
when it is adm d o the subject. In further
enbodi nent s, ) yd0sg a solid formul ation of the
invention is sufficiedt to provide at |east one of :
(a) a Cnlacof abolit 50 to 500 ng/nL of the compound in

20 the subject's plasma or a Cilax of about 100 to 1000

ng/ of the conpou n. the ect's bl ood
b0t 5t TETIOR WP Brt RE BB AR F PR He Tlar atio o the
hy@tabyj venstr 16 thellasioacid 4alnefthscafigoand of Formula I is about 1 or about 6.

In some embodiments, a hydrate of the present invention is a monohydrate or

15

hexahydrate.
25 In some embodiments of the monohydrates of the present invention, the molar ratio

of the hydrate water to the lactic acid salt of the compound of Formula I is about 1.
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adm ni stration or about 40 to 2,000 ng/nL of the

conpound in the subject's blood 24 hours after
wadnmienezes ati on; or (c¢) an AUC of about 1,000 POT@82@6/020296

ng*h/ m. of the compound in the subject's plasma or

abouh sdm&&abddimé&ils GGRe mgrhy/dndtesodf thdyeressonipwentidn, thempdar ratio of

RS Ball S0 Bl TS sSTROTMFR SR R egy o o

6.is sufficient to provide at |east one of : (a) a Cnmax

bout 5 / of . t he oun in
subjiBetTe by Shaop! e Ra R R0 EEen e rto of
th®fydedte waRFRAHA Bclidladid@lt 98 He@6inpsudd (I¢dim1H] isdHdiidbodDs to about
to 500 ng/nL of the conpound in the subject's plasm

6.24 hours after administration or about 80 to 1, 000

NG/ 1 s&he EdiGoHREROGMH: hé?(aﬁ}m@at&%m t%&céreéénpfn%}ﬁogdftﬂa U1 ratio of

after adm nistration; about 000 to

th lyduae watg® i the laghic absalte &ﬁ@pplﬁldtqf Sommilp Lisebaut§l asma
X hquﬂga&edgl’ag&o cpsali{s)’cglg 9% 7 Bciiab n‘iB‘noI B&a &Qﬂ‘:ﬁpéﬁmtdfohﬂs and the

ect's urt her enmbodi nent's, each unit
111@051’@6f€1@h10’aihn |lar¢gc acné @alt i afropnedleetic asid et afitee ompened efformula I

Df c’t‘r:'cl'Qc s%i}%@ B% E\)%Jtl?‘éljlﬂﬁal@? i §28k aaﬁgalﬁgl ?.,E]@i%-llfg:h%é salts) and

about t he conpoun
misuhr}dmﬂ ‘agd pighsmarders @E s@hameoﬂscabmmnpﬁ%d tagd 380 badgbmied by the

co%%)ir%agg% gg g}égtfﬂﬂguahf%n% Egulva eﬂt OOEH%C%IC galcg!gxgi.ﬂé&&aj éeogn%poglpcf) 8'% formula I
acpdrapao x’zbhtlhe) utethodd bﬁprelmhm'g ncktadditioonaler lalsomt eBBodiments of the
.500 n of the co n u ct's blqo 4 .
ARt AP BRSSO SF Qi e o e ARt o mula Lis a
m&acActitnicid sdse containing a solid fornul ation of the
|nv ntion i uff|C|ent to vi de f about . 10
BEEMA geﬁﬁmﬁmenﬁ ithe %ﬁﬂ&ﬁ% AL %@Q%b &dfotig %rééaﬁhof the
coﬁfpoancmtreimﬁﬂa Bibeyktalile szﬁh B0/ Aokm 0F oﬁﬁwmcm mpound
in the subj ect"’ g bl ood. In further enbodi nents,  each

uni tOEBSE: €onear Fis ba oIS PHATH P PR Fgh tebmiaues
suSitfab 16k BNpow@er IifHcHSh @X@B %1@- QBystad 250 dffﬁédﬁen Ofifferential

the conpound in the subject asma_or a Cmrax of
scaipig cabminetry (PE6YD dypgmic VéFOTtSH@“@% ARY¥Ehgryistsl meephology, solid state

nu%fég’d ffdnefc RhGRHcd RaRbASR PR Akl (fR’)esBEdtR)Qco‘B& Stﬁ&lzrﬁl%ggmmetry

herein may be nofe eff|C|entfy under st ood, exa
(TEh.chgsmogiagise tiydTGhcoupledsriguF eirise Teanaliorms fefzraed & R)t spegt@scopy
(T%XIaﬁRB GRrd ﬁ'lreqﬂ{feorln s!c)jllné‘ %ﬁﬁf)@&lfﬂgﬁts pf‘dfrﬁ@ﬁeé BnAIM E"Q&L 96! ﬁientlﬁed by
not e construed as Iimting the invention in
tthRED pattigrdr &t wme eBthodiments, IormeB, GridEnd B can ‘@@eld@mﬁed by its DSC

th&ﬁz%g{afni. g %orﬁé gﬁl%?ain{.e{i%,efgnjng s, Rk 081 48SE dal bR ia@ltliRd 19 crystat
crystalline hydrate of a

morphology. In some embodiments, forms B, C, D and E can be identified by its DVS cycle.
Other techniques, alone or in combination with the ones recited herein, can also be used to

identify forms B, C, D and E.

Form B
In some embodiments of the present invention, the crystalline hydrate form of the
lactic acid salt of the compound of formula I is crystalline Form B. Crystalline Form B is

characterized as a crystalline monohydrate of a lactic acid salt of the compound of formula I.
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lactic acid salt of a conmpound of Formula I : I. In

sone enbodi nents of the hydrates of the present
wonenkian, the nolar ratio of the hydrate wat eCTHUS2006020296

| actic acid salt of the compound of Formula I is about
In}o1R8 c@b&iinels of ForiOBEthe Mbtidlacid sulisis a andmypdcaic ecidfsalt. heF orm B can

present invention |s nD noh hydr at
beslgwﬁg%b is %Wé’ogfiert W&p@ﬁer&w Pﬂlel)é Fovggelq £ %1gure 6.
In: HRNEASSEimENRE M8 @ystd1bde Boﬁﬁf B be thy dﬁ\@hﬁonl\laﬁﬁ &an {XORPID epatiern

actic acid salt of the mpound of | a
suystymi o et SR I BT RO HES GP‘gP’er%‘aB‘ﬁ’let Wi a8 e tomm
“s{?lgs%ﬁmy”'lﬂ Y0t sBRee tBRaEPIAL tV\F(ﬁﬂlbt@ v@fue§ he ilgleaad] @eaks can vary
water t'o the lactic acid salt of the conpound of

abpur-#AA°a The redative drtersifisaof thernsaltrgnlse, vapsh depsging upon the sample
pr@ﬂﬁpang MRS f thd &G ‘%tﬁ#ge ?r&gddr@ €l @R€Phrticular instrument

I‘nventi on, nmol ar “rati o hydrate water to the
enhaterd ¢ an@r é%ltab’ diffragting tworiiy defa gpnsiiniiNith HorpdB fsrpypyided in

E)%lgl%a% lé lge(i)ov@b tcthgcuséeﬁ aﬁ:%(’@ ﬁg@g%c%?rgt&nogffgcp Qhe 2-theta values.

ydrates o sent’ ntion, the nolar ratio
Tmefmhﬁhhy@kasagmmnmhsted in Feanipie 0 eanaeivcbysas orafingsbout 0.2°,
und

s aI élg}ﬁpa;lh hOél}l > 0 01L ]:he n\%bg&t ca% be?ﬂﬂﬁeqtr&%ghﬁ&% Bf it& G fférentlal

de nono-
scfnﬁﬁr@ caladettsh eDSCk ¢herRo@im r\allubly hag laecHagcteristicaenddtisahtat about

145 g R At Dot Lt b SRR sl & Form
ofSAkt SYentibh | ltak 3C DT aGbd sﬁ%{aﬁlﬁalfy h&ving tkd Sndo@ﬁmCs@EMﬁhally as
salts) and internedi ate and hi gher orders of salts

deggribed ebesnis s ndprgiopd ihap @eftwbﬁfﬁnttaﬂé ot siprg indicates

tthffeagﬁlg@E&ﬁ ab RAG RS, eeg(Hfh&%seMsel@Je dnist b, @givlnMboht 1 hec. For
conpound of fornul a I accordin routi ne nethods. of

DHE eip dr klwgmatbatdtha dRImerabHes alpss:@/eg Mﬁl? Seprad awp dierigtet & tepperature
chtaﬁ]?et 5‘% grg g%aﬁh_p }%}@pﬁgtg)ﬁet@amhﬂg SR 1R pattiBRlal BGkifeR Enfhloyed.

he co For nu IS a nono-lactic
Tlasi the svalues rdpartsd hereiarlbtingrinbsC tbﬁmogrdy@tcanlwalfyeby plus or minus
abo%{td{‘% e formof the lactic acid salt of the conpound
ormula | is crystalline FormB, Form C, Form D or
For MEFTR amaysB; ofForld Brsamples mvedied a Iveenght l@ss iof ebousys.7%. At a

heﬁﬁ%&fgf%eﬁ qpﬁ}%ir{e the el g?ah% agta?ﬂe%dﬁ&ﬁlg gbogf? %é%b%ﬁg {%m?&a%&rer A the 3.7%
ofdi dtdrrveecd ¢mpletelllyfré1ﬁ45\e:ﬂtnleﬂl 158%a nﬁ’urthgr zmalysls iofite rw;ate(r PS@pyt by Karl
Flg%n'gfl ‘ggraglto\g/?g 6%?%13 dr};gag 1%3]7 Q 581&@ | Qhe we181¥t’ loss in the TG-
FHﬁa& tQenthly comdéspardith bltﬁ?}w&ﬁﬁ&hﬁeﬁs @Oirhyugh not w1sh1ng to be bound by
t erm) rayvi met t her nogr avi netr G .coupled .
o R NP TP S P PR PR (PR O 58 Bpyreoretially
expected water content of a monohydrate of the mono-lactic acid salt of the compound of

formula I is 3.7%.

Crystalline Form B can be prepared by any of numerous methods in the art. In some
embodiments, Form B can be prepared by suspending Form A in a solution which comprises
water and an organic solvent at a temperature of about 20 °C to about 60 °C, wherein the

organic solvent comprises an alcohol, a ketone, an organic nitrile, or mixture thereof, and

36



10

15

20

25

30

(TG FTIR) and the like. In sone enbodi nents, forns B,

C, Dand E can be identified by their XRPD pattern. In
weanw/1emhedi ments, fornms B, C, D and E can be PCT/US2006/020296

identified by its DSC thernogram |In sone enbodi nents,
wHeRiBheBwathy isDhraddt | haroldon e bl iafoast &fyabouy S¥aldo about 20% by

nmor phol ogy. I'n sonme enbodi nents, forns B, C, D and E
vohie- be identified by its DVS cycle. Other techniques,

al ong RhmbiR nfARH BRI bR bitn BhCasoRSws: eci t ed herein,
can al so be used to identify forng E

B, C, .D and E .
For 8 | nS@gﬁ.@ir@nB@m deft & lutiop er'ﬁ?lé SEMPTiZes waHeT; %fﬁl an organic
SO%?&tali é ¥e§%ﬁ¥4ﬁ\r@ gf 501:%6(1{ B € HA6H0t8h *Eh8r d feloll of Bk Guiidlehit to afford

npoun formula | is crystalline Form B.
theFyrstBldndne Form B i s characterized as a crystalline

non dr . . td c acid salt of the conpound of
f or g"’!)}lya ?i].iqels&gtn%sﬁo% B.

n sore enbodi nents of Form B, the lactic _
aci Guialil¢ oigenia sobmuts|iadudecthessi i whirh theFurwlyHoreed fggm B is not

T e

al@mbRd(a@NntiBsthinol ethystlalispropendlorgly®lonf etche ketonemt(p.gn acetone,
h RPD pattern.substantially. a h in.Fi
e G, B T M S o

ankl 8hdMikeS URSdoatentlolimentsntt hirganicnstanic@nmdecatees mdratof ethanol,
two-theta val ues_for individu eaks can vary about .
actfoDe, o7 anck 4 00 KPR o s P S pg R R REEA g o Gl Contans an
aldGRbY sucH @p eehangl dHFnbhén SEHP bAbTIMP®RE,ahé orgahie shvesfu®ntains a
t he sanpl e nountin Pr ocedure and the particul ?r .
kefopgtspeihsniceioip Ioby’égl.y eByhielPns- (18 yogp Fpbagifmeqs. fhe organic solvent

cohiBistahgdie dal & £ewsinskent with Form B is provided in
Exanpl e 10 bel ow. As discussed above, nany fact%yg caln
af f dde veatrs coutenidn thepalutien willtprpiealdhedessithat 4hay20” by volume. In

soﬂﬁsé.n%qﬁﬂog&fs, lothgtvgfér isr})r@émltﬁq sbitfofin YA hihol¥t d¥la¥&ut®% to about

m nus a The crystalline FormB of the

20% e moluomn. Smspnieenihpdithets, rthe WEiET 15 @EESBRE 11 the solution in an amount of
BRI 2 AN A& AkP G i therRgria in 1l

o} 5 G0 05N OUTEL bR, g
solypieakn areathavnhf abputh 05 Drdbeut 20% Ry/wglumd. n sone

enbodi nent.s,: e S ' J ' '

ol TR g DS PRI Oy dAPELARR e
tempbiatuandf abbiity205°€ Wabautied. dvswrs embodimentsy thmelspendingds carried

that the term."su ballyohnthis, i .
outh et R At SR Rele BokposC” dh it RBIEEs the suspondine is
cap@aiRdut Ba Shipbiatire @t aboutBrrCy dn yorab embodivhedds, thosusPSQingiis carried

i s known that _the te rat ures .observed wJl.|l depend o
NN W N N T AT
cafi ek ad 4 eRpéeshnirfaueitd0dct he particul ar i nstrunent

enpl oyed. Thus, the values_reported hereinh.relatjng.to
DSC TaRTAS B BRETCRFTRAPILHT APULOIR (e RICICAS i lpreror B. In

sohfe dildoRinaihey 11 sespehdifi®lsPaiBics Ao 8bJuE Y@ Bb 186l totaboBl Wothours. In
| oss of about 3.7% At.a . .
some embodiments, the suspending is carried out for about 20 hours. In some embodiments,
the suspending is carried out for about 50 hours. In some embodiments, the suspending is
carried out for about 100 hours.
In some embodiments, the water is present in the solution in an amount of about 10%

by volume; the organic solvent comprises one or more of ethanol, acetone, and methyl ethyl
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heating rate of 10 K/mn the weight |oss started just
above anbi ent tenperature and the 3. 7% of water were
woanplieteby renoved near 150C. Further anal ysi BCofuStdee/020296
wat er content by Karl Fischer titration (also
keflgHe L4 tHE sshendb inbatied Qut A% temgrfaturawf alhm 20 P@ toniogh30 °C. In

loss in the TGFTIR.is es corresp ndj
SR BB BHB B e YT HLRIGH I G ACLHIPR G ELTBR g AR e b Jorume:
th® @fg‘{ahi@ lébl%nttcbﬁ@ﬁéés abedbriitrile; iaBd dBanGehding Hadmrid oat at a temperature
rmnoé% drate, since the t heoret i cal | y expected water
ofebptdRr Cde aboubbhdhydrat e of the nono-lactic acid salt

of tHR GRSt htid T TR Al iniife Blufidh cdd \)&?ﬂl akt !1d ﬂ@@tuﬁ@ﬁdﬁhat the
B can be prepared by any of numerous nethods in

watet in thasobien issrimnonsiple frdhe fogpaHon of EprmpB (W}H@ba%aelafdw@ In some
erﬁ'lﬁbglﬂﬁéh% BR BRCMrAidnbr FoRR AUh HIRNsoMHoR s £RRIPTJ0SE BLAMRLEY or about

and an 6rgan|c sofvent at a tenperature of about 20 0OC
120ongtpdut 60 OC, wherein the organic solvent conprises

an i Nj Gn e Elshéndidd st ¥ b& generated

Eherbafoind, b B FARF R M dn e Blspfail o) ¥k 6 gencrte
acsoxjduigl ton virietpof methods desérited berein % sona bobediRews, e generation of

e ngt. e r

o 4 Bl P A il Rl B Bl B bt i ome
pioaR@ri ses water and an organic solvent at a

tenperature of about 20 OC to about 60 OC for a period

of time sufficient to afford the FormB; and (b) and
Fbsotating Form B. Suitable organic solvents include

those in which the forned For

sol UBIseme c?ntheg r}ﬁﬁ%ﬁfeee% entor By a%taﬂ %%ﬁfﬁ efloX“ of the
laBti O SaliSEHl tHe eérﬁpdum lod d@malaciof er)%taﬂlﬁieg?mm@t lcayr@dlline Form C is

et hanol, ispropanol, glycols, etc, ket nes

chgpsterined ameRpibim livdjeis ehe lacte @C)d Sl ?PPﬁﬂé%un%eofgfomﬂa L

wﬁé‘r@i‘iloiﬂbtl{y'dlra@e cQﬂithﬁ' R bdtivben HeCmbno-Mndt tHeCSes§liBf®@AE., In some
nd the I'ike. In sone enbodi nents, the orglanl c sol vent

er@‘em*pmr%@f Foma Cofheripitie agifl st anemo-lagispeiddaltand et hyl
et hydor et QR 1&é?1t1§9([‘ﬁ/ fRRos WH@? dlﬂtranﬁoﬂ (m&a?t@ﬂnv 8 Yrovided

contai ns an al cohol such as nethanol or ethano
indtigree @nBeldtivainpromindnbiweryeta ipeaks aroyetornd erfram poup3.2 to about 3.6,

atkt%? gl?ou% H%“to %ﬁ Lﬁcﬁlt gpﬁorg Gifctd%' {oeaw&}ﬂ l(k@ta‘g ﬁ%m e{btautsﬁf@to about

nents e organlc sol vent contalns antril
15 Lct frm atwat éﬁﬁtw iabaut 1THeatweboat 1& &t @houtj29.2, aefrom about 24.7 to

abog* ﬂ{ é Qiﬂ%ult 57 t_,.){(p L}P%ﬁ db?/T%bd? all)o“:t‘ﬁ ESeb a@?rlgfﬁt abr%gtos/fgqy toI about 29.3°,

Int bremes @hﬂmcﬂlmanusn thencrastaling Fofm a(bmft thS%lwmtlalbdlas 2pOMRBY pattern
he wat

SRy g PR PR R T 0S LE e B R E gy oo
“svubdtatitially’l i thie distaod ddicres tiss t\t/dn&lemaita(hres ifer mdlﬁﬁiaaitpeaks can vary
abtolrllte +0.2°. The relative intensities of the peaks can also vary, depending upon the sample
preparation technique, the sample mounting procedure and the particular instrument
employed. Powder X-ray diffraction two-theta data consistent with Form C is provided in
Example 11 below. As discussed above, many factors can affect the 2-theta values.
Therefore, the peak assignments listed in Example 11 can vary by plus or minus about 0.2°.
The XRPD patterns of Form C as provided in Figure 7 can vary slightly, suggesting

that Form C can adsorb variable amounts of water. A higher water content is likely to lead to
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solution in an anmobunt of about 10%to about 20% by
volunme. The suspending is carried out at any suitable
woenparakare to afford Form B such as a t enper aCums2m5/020296
about 20 OC to about 60 OC. In sonme enbodi ments, the
a Shighp éntkiengxphissionailargee di-spatings) vatht .eoqmenant skiftoff thd ERPID2Peaks to
Cfo about 300C. In sone enbodi nents, the suspending
smallepafgldSeq out at a tenperature of about 23 OC. In
SONMECKBINd: Mefth G of hie: Biveppndiandhe Airther raceghizzdtbyaits differential

t enper at ur e of 40 OCt bqut 600C. In sone L
SCaRDB AT t RBCS BNy P B EP o Y60k SR dothermic. signal
bt REREMBLIEECOInd 2B 180 58 Wifieh i B0 ke st lizZ&fdh dfey small amount

carried out for angeriod of time suffici Ent t

offgriebsmprphats e Baer st 54 i Dhspldtrs s sBahEndehermic
s@ﬁ%ﬂs (faf)ﬁbo@p%g °2Q1heghad {27 @Yl oAdSnfIPbFherhie S%B‘B(at about 121

nmbodi ments, the suspending’is carried out for
Ot Hat nwtiglshass RS aking @lases FBericHEe!s %re Tollowed by »

shto%grén%gthg c sgénap?catr - F’fg dﬂ% %hoé q)aeglg%are Qg&‘{“ l%m(f:” In some

sSus en out 100 hours.
erﬁbmhnamb alok wmlhne Foven Gantf elre inseqdnpeélem DSE trive lﬁmllngtsumntlally

in_an amount, of abo % ,,he
e Srendenbint eat” S 35l SRietlnl ot ALOTRR ingiges
feaitdd heledshyddtbdros, &Xoﬁﬁﬁhst baelieshfRktn g:an Sargz abaut edt WhFor DSC,

at. a te aure out t o, abo 3 In sonme
it Gl b e araporaePUbERe ™ fPifie 251 O Rer chanse
asa\ﬂelﬁﬂ@wﬁ{pl@ﬁrepd?@twn t5c%nb1ﬂe wod teBjartidiRr disgamest eafpllosedt Thus, the
corrprlseg acetonltrllgptnd t he sus en is carrjed

vadips reported hapigaslatingte DSE thymasrams oo %g% ST gHupedout 4 °C.

The B&-FTIR aﬂalmsﬁmrﬁﬁ@sgﬁpm 1dved18a A weiht s SOhbBuk A18%, which
can var ostul ated that the water in_the

C%@ﬁmnﬂ@% ﬁ“@%&tﬁgﬁéﬁebb%wf%thi Kang-gndeiseiubydesr m B

(m'ﬁ%shgatﬁnw&&e@ -in |DYYNBpERROH! BRALS: prbi€ed in Example 11,
concentration of FormA in the solution i s about 100

revenlabwigter eardens of alwyip.5Ya at dhrotiargobile meaygemons and heut ¢.§% at the
edd@ i 'ﬁea%ﬁ%m@l%s p%&gr Sh& p%%‘lg'cgl gﬁecgﬁ epatRd reqoverefl sample

accor I Ng to a varli et Of escri bed herein
cagrsapendsrvduianeailysto Hore Cgeﬁé‘-hqtglhdwt ofishisy i b& Lomad by any particular

thééiﬁ,p%@ dr%e%gn (fgr ﬁ:lg Hé\?%rélﬁ]htghi%ur?&)%olftﬁo (E Qs gélfe%cfj toF L mu?’to some
ca e orm n sone

carried out In oné process
reenbxiuﬁ arporpgous fmatdral thatis @mstaillmaermlrmg thet measmeysnfal Thenéhe water

cog en% a}“ E fﬁ) En\;vootfld tm'&%e Q bo%t 2 % as @un&%r { Fl%ﬁlnp.\géj({] 91 the DSC

IS Crys | ne orm
exmnmla:atraashcam }meina&lsaammm bﬁWhtbmmﬂy dometspomf tod/] water molecules

PR ShREH B OSBRI, 0f (oo ! weren the

ses C{Ehykt;ﬂ(liﬁ@F&m Cn:aﬁ Bé’r’ﬁreﬁﬁ’&bﬁj aynd fanuaferdud metiods iide art. In some
enlnbaocdlrnentsa CFlogm S(,a can be preparecp l(a)y dl%%smg o%fam% s%?ve%t’ vapor into an aqueous
solution of the lactic acid salt of the compound of Formula I at a temperature of about 0 °C to
about 10 °C. In some embodiments, Form C can be prepared by contacting the amorphous
form of the lactic acid salt of the compound of Formula I with a relative humidity of from
about 50% to about 75% at a temperature of from about 40 °C to about 80 °C.

An example method for preparing Form C is as follows:

39



10

15

20

25

30

Form C can be identified by its X-ray powder

diffraction (XRPD) pattern as provided in Figure 7.
weebwtizweby prom nent two-theta peaks were fouRdTAlS2006/020296

fromabout 3.2 to about 3.6, at fromabout 6.5 to

abou[n) 7. Biffuaingforgamcabloent v8p@ into an baueous ®liion e sid utic acid salt

ut u 4.1
Rk IS bl BT ol R
tuh@sﬁﬁﬁbﬁtt&dffc&dt}&tFoah@,mncW 3 to about 27.5, at about
28.0, and at fro t 29.0 to about 29.3. In sone
enbéh) rreﬁ?‘gls‘ﬂf‘ ‘alline Form C of the invention
has SRAfaLIERBE apRt §0B/feﬁts Shkhﬁdeamb$eain| Whials tishaawlyifornfed o @ is not

two-theta val ues rowded |r1 wher e
rogdiby o 86 HPR A P 1o o e T Eandaahl Pt Sphipls inolude
alédﬁ@l’st ?@é a ﬁié&h&iﬁ'ﬁ E@Rnd1NGéprotal] él?@kss §t@2 \kafoﬁesat(@ gt acetone,
he relative intensities of s

meﬁhylythyldle%@m Fisg 20 grilen ée- &aﬁi?rf@lts}ee sgwaﬁnﬂtah etcge ﬁWFtlj’[?é thereof,
anfilfe ﬁ?émineso%%ﬁﬁoa%&fso%%éa@u%@eﬁh@mﬁﬁﬁs{ drCote@ic nitrile such as

i nstrunment enpl oyed. Powder™ X-ray diffraction
acpigpitiliet a data consistent with Form C is provided in

Exa | h

af f g}gts&n% %mg@’ch \é\ftlt% ’/ﬂ?/og? b@%fﬁ%% q?rg?g}rfgs’e vqﬁ(g}XNJS%%écpﬁﬁ & 8iffusing)
cands |ogh<maﬂy sddedge & mintuBsarsrpda)ldftec Borny Griy fcmﬂeqb plpstemiperature of
aboutrbu‘%% @ % The XRPD patterns of Form C as

igure 7 can vary slightly, suggesting
t hat’l“hE@lnfmsfﬁgGan badadedoutat a albtableacmlumitsrecsﬁch/\@t abput °C to about

lqusg{cl)ieagféo\fgﬁe §| ; g(?l]}:le ¢ Sbeq,dnaené[% atll%: cH &}rg%\}lts%%msed ogp agt a temperature

of@baesrocent Shl ft of the XRPD peaks to smaller angles.

al Form.C, of _.the invent.i on f.urfher
e SRy PSP R SRR HG LG AP BTy C. In some
entiadfaents) e MRRBIsBHP iUl Sib BrRbSUL 26 hiurS RRdbouer00thbers/m ¢

si gnal between ahout 50 0C and bout 80 .0C _whi Is .

at t riPgPREGERIon) Eedpqi f&g sghofie Sorappipg o ﬁﬂaw?hlolrl solution can
vabeS 1 UmeA BRbediMbsts, ndentBabyeeRbaRoLI0 &y/mD bhrabeattr. In some

140 0C several small endotherm c signals (at about 109

enghodimepts, (RenggRtationy lsoeiyouar?&ooﬁlé/r%lnmn 81E3tBt helPnfnss eghediments,
coh@nt@RHHs abédt GImsh cdidiatn $9dlet dRAPRERS oncentration is from

transitions are ta /g ace. These effects are
abpi] 309 iRm0 ab%lﬁ*@rfggéﬂdot herm c signal (DH = 35 J/Q)
W t nm ggqg,l ments,
theb%?’;}{s%?@)ﬁ I'ne I%lg?c?nf& ?g%&gof]h\%%? ?Eglﬁ@has a DSC
t r acentaeiingrihe swbwheustipeh pftheHactip atpxdesglt@éél@rqonmulab@ﬁ/@nnula I
wﬂlf(‘ﬂ&a&xﬂa% & 1&1 %f%mgﬁﬂ{ 5(@} It(y abolupﬁ 0. FHAGE of from about 40
I'ndi cates t eat ures such as endot er , exot herns,
*(tasbbut3e °§Iforfatmn0ébﬁum@axfﬁmamyo alffwdthe Bbr@C. For DSC,
it kn vvn e
uporﬁ e uJ] t%%m f:zlhebe é)r? e etyg{% %etﬂgg ggs\ér?l%d\%elem ﬂ%&?ﬁgle 8.
pr eri}hleabnmmrtgexah b qateledmult dtmetemacmﬂummfaﬁrom RBbdut ulﬁé’ﬁ)t to about 80

R HE g RS B Wy (TR GPubf oS Bl % G B some
enfodinldnR, @Rakypérstutf is Emmtﬁusmmd: es alicaw gal°ed Ia svme ghibodiments,

I f 4, 6%
the toesl’nspe%turgl 1bsO tou’c 806 hosome embodiments, the temperature is from about 40 °C

to about 60 °C. In some embodiments, the temperature is from about 40 °C to about 50 °C. .

In some embodiments, the temperature is about 50 °C.
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corresponds to an anount that |ies between the nono-

and the sesqui hydrate. Investigation of FormC in a
wOYBeazpesi ment, such as provided in Exanpl e 1BCT/US2006/020296

reveal s a water content of about 6.5%at the start of

t he Tleasnmahgrwn he caragrbaitt for, 89driad of time ewfficieht to laford the Form C.

asur ect f .
I B a Bt ch ik ArlCL L BREE b R e gmpodiments
thAICbm@l@ IM abius M onighuksoorblen e u rial sh{yle amiaocpmehm cthé aontacting lasts

t heor the reason fo irreversi.biity f for
el b PTG BRI PECCURETF rarR g dove Slonger. I
so@f%1ﬂfb@ﬂ§e11@ﬁﬁrcbﬂﬂact§]dg&§std &oo@f Bsdagd bi 12)%1@1% @UEdrﬁl@eﬁﬂhﬁhmen’cs the
nmeasur enent n the water_ content 0
CHABHHE o 1S GO, PUHRENTSE Vi Edanp PE B gty paricula

thE&? @%Cpc%ﬁﬂ)ﬁéd MBOdurdg tﬁ@ @(Wﬁacl'ﬁﬁé el highditlee RAPEAIurdSs, a relatively
er woul correspond 4/ 3 wat er nol ecul es per

shogeiie Bme Reriod(ip needed @éﬁ}idpmﬂﬁa%%ﬁm& ystalline FormC
can beudag %@éfne dth@%m%{‘ﬁﬁoﬁ’g fo‘illlrlm?éfgﬂé Sto Rt zﬂﬁ?c?’roﬁsn nbikl6ry8thiline form

In some embodiments, Form C can prepared by

ofgh ptipAcigsals p@ﬁmcemﬁmnﬁeﬁ tforvalbdrwlmﬁh erndig piRpaEsg T example, by the
Iyégllﬂéalltlgﬂ] nqéﬂtﬂ;cﬁ ﬁeslcﬁﬁ fn %%Igpl at gl %ﬁ&&ﬁmg‘g aﬁ’l%les can be

erature of about to a
ck@@ctehnectsllyrﬁREa‘@etﬂ@rrmmdsDSG:@s sha@ciarExowplss 8pad 8 Typical example

XEPBLAGLLDG S ATRSRAGHS LALIBLRt: fifisact ¢ acid sal

Phe conpoun or nu refative humdity
of from about 50%to about 75% at a tenperature of
Ffro about 40 OC to about 80 O0C. An exanple nethod for
BFeparing FormC is as follows: (a) diffusing organic
sol iaRbmy afpbsdimeite ofifie prpseo isestivnyithe @fystaﬂms aiydiaiea”mfni of a lactic

it e pomrg PR B B Cpa el e & gaspaf embatipeng of Form

Dptheldcfr@acw&aflﬂlgaﬁf@hoildatlaﬁo‘l@ﬁaﬂtthe Form C, and (b) and
Isolating Form C, Suitable grganic._ sol ents

t hos@™nCvinche fdr‘?é“ Y 6 oF i PRYISH € ﬁ@ﬂ%&xﬁéﬁb ippijern, one

exdflplbbewBieh i alovidbe i Pigite(. C RR1aAe 1Y %rﬁ‘ﬁl@ﬂ th)tHdm béaks were at
organi ¢ sol vents include al cohol s § , et hano

stou ARt BrEL S, B BOSSbeuE 45, SoREk oS00 164, about 20,1

atﬁﬁ?tz@'ie’ab%t Py b etbbak Jee, %%ut 0 9. Ind@ABbRI 479 | @RS 9-Tn some
acetonitrile, proplonltrl , etc.), mxtures thereof,

eralpadiminds, Mekasystalincsioere 1219t disi ineantian heshen BRBRrrstors shbskmtially as
SHoRALAR %Ere?‘%t\glim Galddk tpfdv ded %"Eﬂ %e&, V\ﬁé bl then “s'uE‘stantlally”

SOone e nore organi c soO ve ose vapor
invthis instaaet indicathethel focketa ydluesainr mélvabah mhﬂ dap valdcvégluttﬂ@ 2°. The

reia@ﬁ%g}% S&Eeg (%_)f][]thgt %Qlf ( 89110@];(% gzra bou n%glgo%g Q_I_ﬁx@ dsaﬁltple preparation
techinfiqugstha garggle niventiegr ro@dure und gdte mrtsular absiremed rpwlaedir owder
X—Srg}p dlﬁ%ﬁ%tlgl’? gxl/’lc; th%)ta(cllc’:[at ns1sk86q1ltj with Form D is provided in Example 12 below. As
discussed above, many factors can affect the 2-theta values. Therefore, the peak assignments
listed in Example 12 can vary by plus or minus about 0.2°.

The crystalline Form D of the invention can be further recognized by its differential
scanning calorimetry (DSC) thermogram which shows multiple transitions with an

endothermic signal near about 75 °C (AH ~ 13 J/g), followed by a second endothermic signal
near about 147 °C (AH ~ 27 J/g) and an exothermic signal near about 163 °C, and a further
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10 0OC to afford Form C. In sone enbodi nents, the

diffusing is carried out at a tenperature ofabout 5 C
woheotizf26isi ng is carried out for a period of PCWES2006/020296

sufficient to afford Form C. In sone enbodi nents, the
erdlofhEtisit signalsieaaboutd@d] 6U1(AH 63 lalzig))Jt 71 @0111@ embodimewtk dhe crystalline

100_h The onc ation id salt
P EoiASED o1« EBhgten ol at Rt eyl s e term
“sHBNTENHBIPOG AN tiSstanc® NAEEd¢sa thaD TedtBrefbact ad OhdoWéiis, @kotherms,
greater. In sone eréfgodl ment conggnt rati on |1sa a

bagglglenﬁl}fltﬂ eigy 0@} ¥aqy @bout) §, 45 ; ﬁéﬁ kgown that tPg lftletmpelfatures

OWSONEE R AbpRA upSn AROHIke 3@@1‘@5@1’&1&&6 Qharfpe @atvedll ad Ehn%é’f@reparatlon
enbodi nent’s, concentration is from about 300

tealBRe ang therigrtippler myttRent cexplonpee Thus Hisdvaluss er%Oétﬁ‘éPFrﬁ’@ relating
toﬁmnhgnh@h&ﬂaah 08k BYb1RY%: mERELBGII4Mg. t he amor phous

form of lacti € acid salt of the conmpound of
Fopntihen ¢ figshlirpeeppied aample o Jiorai Py(SQfﬂf PEpHpiabBuExmmlg 12) was

ntaaglgut SgGgfc%Q{%%&arﬁF&&%P dﬁ:‘o#ra%d%Vé b %Hﬂ%décﬁn%??%% 12. TG-

or a perio t mssu C|ent to a )
FTTReank damh Iﬁsch'q’tfteraammmdh@lqé afweight dese amequdeip avadgqd. BhugFaesm D is a

hyrﬁ?atp%%hgggﬁl% %1 graF:er ein in Exanple 8. The contacting

e carri at a tenperature of from about 40
0C t@rystidting F@th 0 Can baprespmal ndogdefimeintesqus tnieghods in the art. In some

t.enper at ur S fromabo 60 O .t o.about .80 - L
e Shnore SR oup e SOt B ofdpeppetic cid
saltofaho tdmB0nd Gf FoinudoIrevith ril dadriratiii S phdrd Gadiggrp e¢lative umidity of

I S ut 80 OC. In so enbodi nents, th erature
stogt {0 otie UPGEIEGT ABBAPOHGO0E b R HEE.
enboﬂiemﬁrbfrlﬁmoui fbemtcampe pRbaEE bl $hd memb@ BesstibdDhddén i@ Example 8.
odi nent s, e te rature is

b
Tlgeoggﬁta@eg Ge. cmsd At ?%We aPBity aﬂt}r 1008t g pofesy, In some

em{dh@&usothetrua@ve%ﬁﬁdlgﬂ AMbodt20® §:ad. tth %rE@élﬁEcﬁlmélﬂs the relative
nmbodi nents, the contacting |asts about

h%mdmbﬁ@%\out 105 giolses- driseras ﬁ@h‘?@met“ﬁeth% éﬁh‘fy@thuwgdlty&sftaéout 5% or

1e@DOHe chtaaﬁfércﬁn 8¢ cdrAROEH: i in bR i BmSSed WM & subfitially free of
contacting lasts about 1 day or longer. In sone

wipthodi nents, the contacting | asts about 2 days or

| onggy - cohﬁctﬁ%r@%nm%g 'bg%gﬁéd TR {a?é}.&thl%gof{ ﬁ(ﬂﬁ Sbout 80 °C to

about ays or longer. In sone enb

abount>@cC. hysdnesodinsuts, the daypsrasurelip frigerabowl FRGGGh ahott 120 °C.
i shi t S
o loBid oo, RGP RN AT B30 B BID (I byl i20\, In some
entledpemmss, ttlteetemst;raiarerislahoﬁtvléD)PCs hbr same ¢theodimenss, ghe iemj)erature is
aﬁp? l%eeed for the formation of Form C. As used herein,
he anor phous forni refers to the anhydrous,
non "l&xe;csnta;ttinngnmmmwffora pediod iof tiaei st ffddnt thziffdrﬂl ¢ghe Form C. In

ARBPmeB PRETS B o 2ty Rondt ROB s FRep podiment, the

coﬁmﬁ@ lest8abolih & hat®lop lvaps:. 10 sdhe ampbdditenta thdéntacting lasts about 5

hours or longer.

Form E
In some embodiments of the present invention, the crystalline hydrate form of a lactic

acid salt of the compound of formula I is crystalline Form E. In some embodiments,
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characterized by XRPD patterns and DSC (as shown in
Exanples 8 and 9). Typical exanple XRPD patterns of
woheosanmphous formis provided in Figure 5. FeCcmDSk6/020296
sonme enbodi nents of the present invention, the
ciyptgline Fpinm 8 ibglhrastasizébrsn afstallihamultibydratedsushlas aditxahiydrate of a

| ol 1] .
GAERBND, B kLR Bl LS U B MR e
agidndt ksax triopo-deciicl asiellsalt Bo som®emboditents ¢€ t’ﬁbfnﬁ [Eedthbyndlarsrauo of
PD
llﬁgtgka%%\l\gr%nt% I E Iaé)l(ril ’s_zflg( R at t/f ta]’b %F%ﬁ? ﬁrgl')ﬁdlments

of Emmt lEl,et}ﬂ mxﬂakmtlmefl@/daﬁe arb)l@utonﬂen@to b trdtic 8c1@ salal3ditim about 5 to
143 ut 15.
{ 158646 efipfineSy B ot e Facty g gh iR iaigpnt o the

laat?casldasadilahmum 27.9 degrees. In sone enbodi ments t he
crystallpne Form D.of the invention has an
et i By B gdeaifgt B Tsiaovsy PRV MrGUIEACHOR (KBPPheRem, one

eﬂéﬂip%ﬁ‘&f Wﬁi@ﬁ'lﬂ Bfbvided EX AMRb AL In F‘é‘h‘[%@:-‘ R@ﬁ‘u{'&% Brominent two-theta
'substantjally" in this instance indicates t

poehB VPG 044D dedopib 4 Ahami Gubputgdk abaya 3. %ﬁbgmtalﬁeﬁmbout 18.1,
afdut19.0, f&%&t@bqt ekt 2Nt 91513%& b1, ?Sabeﬁt Phe RRRkS 1 CABy 455‘81 about 25.0,

vary dependi ng upon the sanple preparation tec
ahork génﬁ?%lt ABUn e 3prlocediabart 3P ddseeeparini %Jmea@‘mbodlments, the

r%ﬁﬁhﬁéjm E SRl G tiof H?ygda%rXﬁalﬁ @{ tddh E&B’sﬁﬁﬁélgﬁas hown in Figure 9

heta data consistent wt
(“E%ﬂ??ﬁﬁ walu pyevided lnﬁ@iadlplﬁcl.@,swuera blm/Erm r‘r‘aﬂytahmlbfﬁ s t}ua instance

1n@1 Iitgsc thal hr? %ﬁlettzb Qf&@ %ﬁfwdluzl?le QG vtahe E%}l? Fﬁo[gs. glhe relative

assi gnnents Can Va
mtmmt;@ clbbapeaBs 2an éﬂﬂmevamy,ﬁspaﬂimgWOEmemﬁpbfprémmtion technique, the

n can b co d its
Saalp e(rar,}ﬂfrolle1 nine; proge élﬁ%l %ngﬁ { rlg}S%Z“ PRIV Rhgr apwder X-ray
diffficttn shostanddts Iopﬂlsestetnt atthi ForonB iwipkdvided @NEleitpes 13 Gelow. As

b foll owed by a.
SRR SRaneReRioe S gt TRaap BB 1Hereius prperkspignments
llsﬂddgl)lEadi’rdplameamialﬂﬁbyTplﬁsGﬂrgiﬁaéa%ﬁﬁ(lfzﬁbom 163 0C, and a
near about 191 0C (DH ~

f ur ther endot nal

3/ gyLhe FsLine %&%%P%ﬁﬂ@eﬂ?%ﬁerﬁ?gﬁlﬁw r?@gmé?dwbbﬂﬁ)fhfferentwl
schitfing BMEHhERN (DBS) andaRbarhmaGBich %ﬁ%@ﬁﬁﬁlﬁ%ieﬁr@ﬁsltlons The most

descri bed above, where the term "substan

prominent Reakasratespends da e endotherntie stenalasas @bwta756 °C (AH ~ 71 J/g),
wﬁeﬁ*@st I%%%d b?égérnhaﬁhf éﬁoth@ﬂﬁﬁ' 1A% &J‘Jl#ﬁmeﬁﬁ&c sigf@l oY 8800t 90 °C

about Kndwn
anﬂ@ﬂrp@r%& t('rf esspotivelyy el wsﬂrdmgebe pedutharpinsighvd meat ghonf 128 °C (AH

- IS 9040 EASRA AR 5 E P DB B s

sulidtarsially hedegaitiod abcmp@hére dlehﬁhﬁ‘l‘sﬁbsl‘te&itlalﬂy ’Lig ﬂh@lfaggce indicates that
therrm rans n var | u nus about When

TeifUE B PR A UL ot inp g 5 GWOTAY BMFAG Briror DSC,

it 1srknbva niplt helidhp¥vaires dBieyvd dvill e dadrupbRitheafe! ofﬁérﬁﬁé?ﬁﬁre change

t rati on, and DVS d%laueagn% t%r ovi ded | n Exanpl e

s Fgampfe preparation tec e particular instrument employed. Thus, the
values reported herein relating to DSC thermograms can vary by plus or minus about 4 °C.
TG analysis of Form E revealed a weight loss of from about 9% to about 18%. Ata

heating rate of 10 K/min the weight loss started just above ambient temperature and the
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and Karl Fischer titration indicated a weight |oss
attributed to water. Thus Form D is a hydrate such as

wea 0mnefdr ate. Crystalline Form D can be prepaceaskns/020296
any of nunerous nethods in the art. In sone

wa@é}b@%' m@{aﬁualﬁpféﬂ&)ea %ap%wepawﬂplby c@@tﬁin&iigt 1 80g Wwhight loss
anor phous formof the lactic acid s?rbé thﬁ ?ngound
(canfespayding t hydugie wafﬁhlqswgg%ﬁmgfpﬁfg ﬁ%lﬂh@ grahydrate
r eI vt {ga@dﬁ%ﬂﬁéﬁﬁ 8finaPpyis %er{ﬁu&{t }ef&eBthaB Form E is relatively
nperature of trom about 80 0C to about 150 OC. The

Stahhnmgbehd)um@ enditioaspt E@W@e etiaopt IHE PREPWEd descri bed
her gfya |lﬂ‘e@8§‘g@d&fl gyﬁg e ?tdﬁ%Bf H\Qnérgrus(&ﬁétﬁd)a%qn @elar@lin some

ve "hum %or less. In sone
embnﬂmﬂnime Fosn E hen rlwl atenpmed Hunisetipeyding Fapoub Poggeise.  In some

emgs%mentfglgyn&rffaé{s{;gz preiparelat S{Eseé%%l Aﬁgééug %olla e : eéf lgctlﬁ{/aénd salt of

saifl UgBnEloyd cn‘f Pdiowmta 5%ith skals srystilseof @msail:lmen@or@al’ﬁ, bwherein the

coéqa?%‘é%t%%t |591r111.f1?1é]é ertug? io[r%s $ﬂfdo r%%{n%g {1}1 I,s]Gc'me embodiments, Form
E fééca)‘f %Jéﬁfe :h@% Garckistllizing a &ctia atidrpk roétsauﬂe:on{poﬁlld)nﬁ Bdyvowda I in a
t o, apbou

15
sobveRtpehepi e ﬁOLvePfr%?maa’a&h?utidB aB‘&‘nJ?@g é’e{o"ﬁﬁuniezﬁh Wer apg about 0
to 2868 W‘B | VRIS of bR Q)I‘gaﬁmpﬁﬂ@‘hu ra goﬁ*lef drasadaheid, Fbi® B Can be

to about 120 OC. In sone enbodi ne ture
proparegip suspaiingcihe | ngphAYs AR AF rfe féc agif el ! i EgpRPund of
Fohﬁul@qua soREntO0%t 2 ERPeaRiM BEAINRDS I°C, il tifd oﬂaﬂlezfso ﬁbcﬁlt 5 days,
period of tine sufficient to afford the Form C

wheenie thenisbnhenmerises Heovt Sit Feater hy olsesandhdigpt 45% eenitile by
voﬂ{)m %% e ehlbo&iHThts SFRRLE REN DS prephia 69 @H«ﬁﬁ% hRdquedsd Solution of

urs or |longer. In some enbodiments, the
saxddmtlacatlldrsglt bseidsoaipound & Foomirls I bya sobyegieat a tprapergtue 9f about 2 °C

to agcrﬂ% ongi gl‘ﬁa act%gc ;nﬁﬁtld?{c?%giﬁt h&)‘é? Eglﬁt% is bBYRit 100 to about 300

crs ormo ctlc acid salt of the
mgmttpmﬁuzhdablvbmrmmlpans efhyl @nesaﬁaalﬂlwttﬂéydleﬁlmnE In sone

di
C ; y 1 g(lgrr%l:’] (terrslbo%rlﬁ?ntt th(fr ) ouﬁp 5{{1} r\)@d@f{ﬁ% fr&ﬁqlbg\ft 130 mg/mL

e, S UC aS a exa drate
to laB@it 1400 amiral.s &l iomfermﬁ’a)dlrmrqulamdwoﬁt i @omﬁbautl 100 rng(mL to about

nbodi nent s c
2R o B o SRt ThEushl 601 RufE 20 by 1 o 40
mg/hﬂd rmlslame reﬁhblfadim@ﬁts Lty@l sabwent \efren abmnBGOI Irng/mLttdn ebdutd®q mg/mL.
acid salt is romaou 0 ut 6
In BRSNS FFBIE: FERRE AP M 4o BoLEibo menL.
hy d "I?E(ﬁnétl\@h&fduﬁ&fﬂi et suEIQnﬂlhg cdreled dagriedaiuel atsate npérstufe afrabout 20
bou o0 ab of

ik 8 RS RO AR Fo 10T SRERTBALS {15 THEMPHEH camed out ot
teRBbduiAliabdii 28boUt 6.

The suspending is carried out for a period of time sufficient to afford Form E. In
some embodiments, the suspending is carried out for about 15 hours to about 100 hours. In
some embodiments, the suspending is carried out for about 24 hours. In some embodiments,
the suspending is carried out for about 48 hours.

Another example method for preparing Form E is by seeding an aqueous solution of a

lactic acid salt of said compound of Formula I with seed crystals of crystalline Form E,
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Form E can be identified by its X-ray powder

diffraction (XRPD) pattern, one exanple of which is
wonroesiidedei n is provided in Figure 9. Rel ativePgr/US2006/020296

prom nent two-theta peaks were at about 6.1, about

i5.ab&RQUY tolaboht 20001 tBat Form E is

Whgfeﬁ‘f th@?%%%n&g%gl??ﬁﬁigglgﬁ&la bout 20.1, about 2%&111 about
formmdshermﬂ)@ﬁomizﬁ cenbedeied 24, 1, about 24.5, about 25.0,

aboﬂl so%?e ?ﬂbcﬁlﬁﬁé{ﬁs n_g c?onc@Hﬁ‘ﬁH&n 3Pthd soRBEn PR a%@utGIOO to about

rees. I'n sone enbodi nents, the crystalljne Form

ZOQJﬁlgt/lhb ilmveme emhodimentsthFRIDEREtion 0f the golttion (s &Pl{n;ﬁba‘é‘f 150 to
oo i S paaty) Bl bbb G HEpHEROFDED SRUIRTS fom abou 180
to Abosit 20C egimili Gabwese ¢rhladdirhents, ttlteeqoaccrmaugsog e Solutloll 1S about 200

i ndi vi dual peaks can vary about 0.2. The relative
mgftensities of the peaks can al so vary, depending upon

t hel:s sond embds@mamtatth@ ambet lufliseding oherysaliipe Eomp @melatige to the

procedure and nstru
so IR SRS AR 3 1 R0t OGS Pl PGS BRSO T f gyt of seding
crydalithe %@hﬂmﬂelaﬁvdotb@w $edioh s flomaspuedd ghell.ow. As

di scussed above, y. factaors_can_af f ect

vaI Aclarthercapigplg methog e T AR R Syt aga 46 Rid satof

FoaRufd dBF&aRIaVEIYA RYWeRl, When tht BélSerdROMthinG albut Th@ about 10%
stal line FormE of the invention can be furt
by rve freaterandiapaut §0rte @pth £P%) bYSYORHRS P@afb%ﬂgﬂ?l? Y‘?n;tr A typical
prdcPR{ id L28510REE am whi ch shows multiple transitions. The
nost prom nent peak corresponds to an endot herm c
Si gr(a] nwéing esucompownd ¢fpfigrmuty B withgy sofifgpt vhegem the solvent
o KX 99Ny Nofume of
co B B L e T e o g3 TP e R o
anarg;inm sstvewnger endot herm c signal near about 128 0C
5: 36 é]/uﬁ%t yre embodi nents, the crystalline
Forr%) E oP i nven § on has a DSC trace substanti aI Iy
as descr cdndig dlvovisfurasrade the term "substantially" in
thiz |nst ance %nd|]§at es that features such as
end cpher}‘ﬂ? B ot'Rerns, baseline shifts, etc. can vary
aboguitable 6@an15@61v€iﬁ€1ncluﬂe it s& howhich i@:atd/drhe comblnation with water)

F o%ng %g lrng{ %irl(gg’égg‘ﬁ%r&\{ glgo hmpgga %%ugzr Ste ‘gg(r)ra %&fgr SO that the Form

E da80Rnédiiied. amdnipheorpand dobrehBinduistan witen tuckmp Irﬁyexd an ester such as
Thus, the val ues rm%ggirt ed herein rel

crph GRSl ard EF APYOBIS (8 G e by e T rgIn some
enfdBainyehitsS tHeforf@idBoehCiRAIR Gty Wesght Iﬂ s@&ﬁ: edibollingeiits, the amount
about 9% to about_ 18% At a heatln i i%ﬁ’ g(l L. T
of theecorpiogpd of fggaula { gy the splyspéis f&ﬁ%eléo ML Eu et 51 gl In
soRB Lt ANRIG! NASMSHR DAY t@thpoind TTYEsLINeah HEELIMEL is bout 15
Sanpl es confai ning 18% wei ght | oss (corresponding to

mgipdr at e wat er | 0oss) suggests that Form E can be a

hexafydpatfe 1@%@2&%& gabi t@lﬁp&gtu}:eoﬁtmvﬁlchnth@ c%ound of formula I is

experinment, revealed that FormE is relatively stable
dlamld'ed ithibsriselversn dintspioa smpedigents fhemyituieds batedys @tteTSPﬁf@Efe near

the lﬁ%mﬁ%%g%@% lileNgot Lg ﬁg:@o Era Gt fhePligRRH BYth8WmBbund of

S In I'n sone
formulaI

The mixture (i.e., the solution) can be cooled down to a temperature to facilitate the

precipitation of Form E from the mixture. In some embodiments, the mixture is cooled down
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enbodi nents, Form E can be prepared by suspendi ng Form
Ain water. In sone enbodi nents, Form E can be

wonrepacede by seedi ng an aqueous sol ution of a PaTMISEN06/020296
acid salt of said conmpound of Fopnula | with seed

|tk eEpaiplreef hopsiRiG prleweto dnsEme m@@mmts, Hlee mixture is cooled down

t&@ﬁﬁlﬁ%ﬁ@é 6f°£bo‘ﬂt 13 #€o %9&1&‘11 10 %orh 161‘&9 Qhebﬁlx@tgg W cogled down
0 ng/

. In sone e 0|rrents orm
tdo%/tempyrgtusﬁ ofi stionylB°q eclowver. de s@n@ahbodnhem:altlmb Vo1 1o) u;nxdoled down

Jteﬁglglﬁ}gkﬁb atolt 2oS8l1 é@,@lt wherei n the sol vent

cont 1" to about 10% by vol une of water and
abouln Ofhet amlwldmnmnts9 85 dnystalhieMmOE C&Im be rogaiﬂed fEoml Y morphous
an be ared

ment s
") R TR R EBL S G “LERAHF o cemeseaple mgthod for
plspardlgdbﬂ’p @Lis diy @ﬁspEﬂ:diﬂigJﬂha allnotpﬂou’ck f8h %ﬁﬂlac‘u@ﬁc@ salt of the compound

of. | eas
oL heied g éfgl%e’%h %traetie’i’i'p‘frﬁté‘res‘lf Rhatts o R a (66 Obgtst shant 5 cays,
wh&éﬁrthbyol‘vléﬁt Wopakd BEBUL% Saderasel @it fahl @M 95@48 Y¢&onitrile by

E‘oodl ments, Form E can be prepared by addi ng
V%](Wn%tqﬂ@(ﬁld e Qgaingq kawmdy is dsqladed frqam the rauftmesaspenson saj d
COMA itheP Exaigild kAol er%rébaﬁﬁ’é Y& B3 bR ad EPSH chl%ﬁ Blution of

about 2 0OC to about C, wherein the concentr
thgfactigpeid seftielthe C%qulﬁ ohFprnudbbigta spb@nt & adbonera®Eoof about 2 °C

toBLHE30 @l Q\’llgéhgthé gl)ch@Htﬁati%H ﬁg[ﬂg% ﬁeo%g I's]glh‘h&i: 1§tan§élﬁct l%g ?o about 300

tetrahydrofuran. I'n sonme e
mg@tlmand the splﬁ@lt\ggmemses sthiragetatglaod tetli@ﬁﬂwﬁigtm Qre eadoople procedure

408 m di enbodi nents, the anmount is from
0a out m ?n@%% about 200 rrg/rrL In sone

enbdal artlénlggn aﬂh@mamiumtn df ghef ln@in aatiouatt oR €8 compoind of Formula I to

o B e R DR 0 e P i, wherein
the phroehitrating ef the h@leamwhtnon & aﬂabﬂj’moa boatiouBS® Mg, t o
t he suspendin

abo odi nent s,

can B e e bV W0l B B e & BEEISHE SBEBED Lo to about
3(efidbta tfordDa SCondmadfrgrd Form E. I n some enbodi ment s, the

sus ndl s carried out at a tenperature of about

S {5E o S TP o SBver A AP for a

peﬁudﬁfmheﬁifﬁh@m&tﬁfdiilﬁldhd:thrﬂi]EEandln some enbodi ments, the

susr() ndi. n glls carried out for about 15 hours to about

100‘% e the L8 enbodi nments, the suspending is

car I eshmdethbddherdd) o stepd éi)f{bly e chified eﬁlfeatﬁffaﬂﬁiérmto%about 2°C
t he sus%endl ng is carried out for about 48 hours.

o ARBE R8I Cexarfpme cbpfiginFothe steap &91(PgprF srmied oltsatiaytemperature of
ab&@eH k0G0 %Bo@c(mﬁ%ls 15 bt 'e%o&lfneﬂtsl e tsltefpy %Q)' (IQ) ﬁfael Lardd out at a

sai d conpound of Fopnula | wth see
terapeyaiig|of bt BSErie Bbawh@ @i n the concentration of t he

sol wl Lo énsf‘ooﬁ s, gh%%oii:c% br ?h%% g}%’ol?{i)cal 1|:<,] ?f)o gér(gto about

E is forned, en’t canb 'S0
408 migdlarEmsosne qnﬂ@dmmtseﬂub centcentrmtion of e agodout salntidrsis AbaBO0 to
ab&RAYH rrtlg%tLt % Mé'lémbodiments, the concentration of the aqueous solution is about
300 to about 350 mg/mL.

In some embodiments, the first solvent comprises an ether such as THF. In some

embodiments, the first solvent comprises THF. In some embodiments, the ratio by volume of

the THF to the aqueous solution is about 5:1.
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200 nmg/ mL. I n sone enbodi nents, the concentration of

the solution is fromabout 150 to about 200 ng/nL. In
weanw/1emkedi nents, the concentrati on of the soParTiuszN06820296
~.from about 180 to about 200 ng/niL. In sone

enbgli iR Mo dinlitss 8 6Edha 8d1 @ cerhplifears édtd.ttsh@fhsieﬁlyl acetate. In
about 200 ny/ nL. fn some enmbodi men{s, t he, anpunt

songe euborjments.thg §ecand pofeent GPmPIESes Siiiyt pepris: ol 1SS SO R, the
ratlo ?,98; ngmg etRfl abQatB ROME a@RolBEoMtion i abRGIME: 1.

I ments, the amount of seeding crystalline FormE
r el Bt forae eobpiiamests) dhei Grst |591V91?to‘|"ﬁna1§’@€ﬂ THE, #gd he sgond solvent
cmﬁlﬁﬁée %{hlyfa'm{mé eIx{T?otlﬁkoﬂrtﬁ&r n'tsn QleFﬁﬁcgrbEthb Siqibus solution to
Izing a lactic aci of the conpound of
etlﬁbaqmt%to tetiahy &rofiwdniie alhout Wi @ﬁé}ywom’@ 19 dhevreprnd @HHLES ns
abo l1to ab 9 f
e
elrﬂaymneﬁﬂs trne &weddl mexfuge iasnikal foowsime( af)abgritx Ad@utsm longer. In some

mul.a |. w. |
emGRTPEHE: Borean e sRse i Edoub A ooy KR 2 Gpeer. I come
embaditfent) e 8d20tll niuieds athaudtfoD Yebyof wbdut ) lafursser longer. In some

en RS B S0 i 7SR s bt 5 iy §800%m some
errf%ﬂib?d%h@t the be‘é@ﬂ% ﬁm&tﬁl@ |15U1ﬁﬁ§& M%Emhd’bf\&hd)tﬁ mé(lgjilfh/ @ rlorlglar.

conbi nati on w wat er ormE._js adi | u

at Abemethedy Erpasratatipe OBF e SHGRL élygetem% b%»fnpm C,
Fohﬁ% ERd Fbilm @ ?'br@ﬁdédsl‘iéré’lh Qg reﬁiﬁﬂﬁﬁ"s@bs@&hﬁﬁl@ @ sﬁlgievlﬁﬂé Sorm (e.g.,

i ncl ude an ether such as THF or an ester such as

compesitians contpinggriessdhotionels, 2bpel 0gt: @B?Hté"/@z o vt o By weight
of Cl Bﬁﬁé@s a hOllgl R SHRRHI SR &ysthihife %lﬂ@)"'aﬁ @Ql \4€ Nhixtures
ta| ns et acetate. In sone enbodi nents,
enadmdm a gifigle frmrc@@@mm@r%fcom@mmm gaeafer Th@ﬂtﬂh@l@@?@ﬁf(elg@ Form B
baut
I
Adcordingty, $1wl premlt inyeigipnt futBer pggvides cPmpositions soetaininghéamelg, Form
to a f
C, 0 Sscﬂt Ve | E . t go%g le%@&%ﬂle{d@ %t?%%%%gg%ﬁg{n ltggss?y‘%(ﬁ% I70%, at least
abou 80, @t lesst hbate%, at Bastabpe9ata oe anleast abdwe 9BGI Uyl wgght of total

LT

B.(In.semg etnbedisehts] atdenst ai:@nt 086,00 basichbod\iA %4, et least about 80%, at least

aboutré%?/r gtt lléla{s? algo%tggt%l, l)rl J eagt atbtc])l?t 99% by weight of total hydrate of lactic acid

salt of the compound of formula I in a composition is present as Form C. In some
embodiments, ‘at least about 50%, at least about 70%, at least about 80%, at least about 90%,
at least about 95%, or at least about 99% by weight of total hydrate of lactic acid salt of the
compound of formula I in a composition is present as Form D. In some embodiments, at
least about 50%, at least about 70%, at least about 80%, at least about 90%, at least about
95%, or at least about 99% by weight of total hydrate of lactic acid salt of the compound of
formula I in a composition is present as Form E. Amounts of different crystalline forms of in
a composition can be determined by routine spectroscopic methods, such as X-ray powder

diffraction, DSC, and the like.
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precipitation of FormE fromthe m xture. In sone
enbodi nents, the mxture is cool ed downto a

woenparaker e of about 25 0C or |ower. In sone PCT/US2006/020296
enbodi nents, the mxture is cooled dow to a

t enpRicatidfaft GveAltalhisd SprBadey fdroWslld cbﬂﬁp&s‘iﬂﬂhs (i.e., formulations)
enbodi nents, the m xture i s cool ed down t

congnifieg gpqyptgfh@p hydseig formpof@dagiic acidsalt of the cg@ﬁ%und of Formula I (e.g.,
F&Hp}? O JIRNE SPorin!18 ofTF EﬁjﬁPEfl‘wiﬁ pﬁ&ﬁﬂa@éﬁtlgﬂm&é})ta@)le carriers, excipients,

nper ature of about C or | ower.
blgdﬂg@ dlilnentt &, the Ke, tqty@t el qrmqlpgrap:qﬁ mrEtyC@rdm@giemegﬁqe}ég the activity

a h a r f
of AT ROTRER U DL 0 SAPAGIGERON Sho08ct i e
Eicxmmerps,epduemmg tigders, Ecarr@rtbyané uthpehkii rigcludee bwbodip hmjshmlted to,
mrcr?crtiys(t)allme cezi]lctose 1 c%s% §%Ls(1ecr a{l(ﬁll‘r.lgle lfogé}%gegggl%ag% & a?c?déi#lpgospllate,
sddivare stafch @iyc bla&s(iNaﬂGQ wto sﬁmddty& crmksezrreieﬂos.e K@C&(ﬁloa'mm lauryl sulfate

ses 5% about

SRRy T e L PErtne ot AR Pt e i, @emo), e
stbﬁﬁé,é‘(ltd%@te;frﬁt@mtédﬂﬁ efcﬁls WotluAgsteaistp éfmpirate, arl filicdohdioxide. In some
exay hod f.or prepari orm.E. js. by addin .

RO SE1GPOT O AT B PPAREH 67 B GOl 4 ogac e tbietng, andior
ofaDiRatiBehteh. Formula | to a solvent at a tenperature of
about 2 0C to about 3Q OC, .wherein .the concentration

of tihe SemBictodBINiL; B FelihoHPoRtos: ¢ 2By tnvsgen melude a

th@i%f)éﬂﬁcalgﬂ e e SdaLe/ 8Nt GOMMIhS AFdiBlehivkm agred a&&m ad&dl salt of the
rahydr of uran. One exanpl e procedure of such

cqrenonad of Sormsla bi¢-pwEory B) FamaitndFoam Rpidins Bl ét fheggpeutically

ef‘PJctltfé" ﬁoée%?e'rsc tPRaf aBhidt Rfa hEatE QIRALURhCRS saEtOBMls a:olnpound of
first solvent at a tenperature of about 2

foalb@latl Bificdot to rdsolt i ameliarationnhaymptomsiplet &ivan @rﬁerder *The solid

plgaglgﬁ%%ﬂtﬁl%gg%};b nﬁ{on%g thg%ﬁ%jc’ﬁwéﬁloﬂtéa el nﬂﬁgtld];ed]b?rﬁgétﬁods well

i ding a second solvent to '
kifowms in mhex arir icht asacqneﬁpendt gregulatinga boiing? diFeplvipgakespsulating,

1y§£h1 chn%%n{u trﬂ §0§ ?le? {;eléé 5 ur{xocr% ogi'gf o aeb{(}g? §§7819%g10ns can

bd o te peni of fof d’xanr[ple,s lgfahu]es epdwdess, ftarlets,t bre césnles. E; The instant
co?{]pg)riéid% Ifasn( J&e) tfolélgl laiegfflmil:g%'lrgggiroug% 6210 %rcrignimg‘éra?{)n nﬁ)r e%{ample eby oral
adntinistiatidn, Y tiagsnadeosal addiini@€ation,And mutmwdrmmtt&nom heln order to
ar carried out at.a.t er at ure.

tep -(C
oGuBte S aibnlist.f i B Suid cRIBRI e Ao, corin
mShiGMStikeAYtefhsC dandbe taBA | ﬂﬁlhoeutmeﬂ{odalst (ﬁéﬂﬂfeatlu r'e (U S. Provisional

about 2 0C to abaut 5 OC nent s
ApRFatoR SerloNoo 0PN é%u%ﬁﬂs i\gqnﬁftqsoﬁo ngea&B% u‘?anﬁ%fo apd, Related
MRRRHS” MOPoRBIbMmbel 7, HOBELEVHQ Gk e HcSpofalt by reference in its entirety
concentration of t he aqueous solution is about 300 to

heggiBut 400 ngy/ L. In sone enbodi nents, the
conc@Rt fatda® hn@fsub HguA HdRRUSrasi0h, WokwdBrs! SuspiiRidhs, granules, tablets,

pills, capsules, gelcaps, and caplets are acceptable as solid dosage forms. These can be

prepared, for example, by mixing a crystalline hydrate form of a lactic acid salt of the
compound of formula I (e.g., Form B, Form C, Form D or Form E) with at least one additive
or excipient such as a starch or other additive. Suitable additives or excipients are sucrose,

lactose, cellulose sugar, mannitol, maltitol, dextran, sorbitol, starch, agar, alginates, chitins,
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300 to about 350 ng/nmL. In sone enbodi nents, the first
sol vent conprises an ether such as THF. In sone
wentmdimeat s, the first solvent conprises THF. PCT/US2008/020296
enbodi nents, the ratio by volunme of the THF to the
chAGHEO gec'ctxﬁ? |tféEécQch' oBmaDAH brabiclgdldting WHa AR Qdﬂeiﬂ? Blb&mni, Bhthetic

secont sol’vent conpri ses an ester such

or seret-aymtheti¢ polywars o Ehsaiidasnmsthy} erdluloge aw rogmrgéﬂlpethyl cellulose,
CEhiRnGH 'o?aﬁie eORATaABHSN otHRE ingredients t
ang/(aﬁ&bﬁgﬁeﬁjfﬂ%én%f S{nﬁg e}t’ hly ag%? ate t 8 t he gc? ueobnsgre e
aicsinl adnmmstrahsn ahdus a1 tnagtivel diluganer lehrisents Riahias magpRsivm $t§qrate or
solvent ¢
QRS SO0, AR 99, S SRR Ba o i s
todopRerbBb1 Q/s’mfnet hehsaﬂw:ﬂuug @clhtum chelating egbiyts s@@eqsdi]éTA,oblnders,

igEeB R B G ene S ShUR N of prpond s Adipatty. dyestut
ortpilg‘ﬂibnﬁsuﬁlﬁy bé edded tfor entifichtiver. FhubiatEand plllso'ma be further treated with
sug %géaggg%%iegalgﬁm%gﬁgb < %?gug%ﬁ%ﬁ%ﬁﬁ%xﬁdgte Ve el%t%]ucr,r%r SIIstamed
rels@eQbaings. xture is mxed for a tinme of about 10 hours

or lLonger. In _sone enbodi nepnts, the, secon

i x 481 916 CBbPUiRENTD e SHRPOHTR SHREEE 4 8?{%%‘5““6 ﬁiﬁ‘qfé% rférm of a
laﬁﬁt&@fé' AR BE fhe chbiABorh@ ©® PétmillaXt (8/2€ Fofin B, ¥66h CPForth DiofBoli E) are

about 25 hours or longer. In sone enbodij nent s,
suprelied el PP R Aef TR 40 FrERERGe POMAIBeT AR At Vith ol SoBs ﬂﬁf&?ﬁ%ﬂems the
vidllis lRREEERd THNEMERLARA IR (e 8RR e O affatddN®ith an inert gas and

crystalline hydrate fonns (e.g., FormB, FormC, Form
stappeted Form E) provi ded herein can result in

sub PiSBed OB Qrebbribe® OIS iwgﬁa ticall

ontﬁae?iﬁ‘%gngﬁ#%sgept %%@go%8§50@ aboSt 18% abou%) cottieaty

acmpt@tﬁﬁxplpMswd werkigistareogeneiay KiQwrets, thgqqﬁkxﬁn@) iisthe art and are thus
1mgB (Ee% rrlgg: @%éﬂ{t %ﬁexgtw?le 'Subh X}?cté;ﬁl:llt % Jaiﬁé}?he %lésc%éci f(ﬂ'%xample in
“Remmtmml Hgmgaceatl@it Stctracesati\dank 5’0% Bp., Wiéw hlerSEy) r(ﬂ:?SB), which is
ind &l te%ﬁer Foph ereggéarrpl e, Inpurities, anorphous

?Pélfé?’ or gtr‘?}er crystalline forms). Accordingly, the

pr eg@a tforinmgionhd afithé nvelitin mayod dbsignedpmsihbit-@pting, fast-releasing,

cont ai ni n Form C or r Form.E. Ln sone .
longvisbige, m?ﬂ Sus‘rﬁlnegéeé%alsmgb%t %@e a]?el?vé'as {I} o e fg%maceumal
foahulht®as mafBRYbe &Hulattt fd)r&a@ﬁﬁrol&ﬁ@&léas@ Offor slbwirelasse. about

95% or at | east, abou 9% ft h

of |Tgeﬂqs@n5%qr%po§1gples, iuc?xﬁgnt %yﬁ@?q,ﬁpg ¥ [aﬁhcaa01d salt
ofCREREEb&IrANo S IeRlg., G!LSOHEOB!TF&m Im R eiFodh BNt may also

at | east about 50% at_ | east about 7 % at Iea t. about
cogypyise, der rample: Husles YodosAReS; BRsIMRBER cryylatH T, or may be

adnBRASbre@0R UL SBHIRY rasdNmOfo pretial ahyeloatRl Qbrab@ehd/ér delivery
acid salt of the conpound of formula I in a

effesipddierefasn the phaeassptticals frgmipbens Py shengoraprstsed HiArellets or
cyﬂhdér?ﬁﬁit rr@pa%éﬁ 1&%@us@$larifﬁ%hb&%@$uswdeg& ihje@hs @p&l'ﬁnplants

Q at ast about Y at | east about 5% o or at
Supleaststeabo ubuchgpkapts\iiny mpley knowal ingry dragirialsosuch e tsilicones and

biGthaZith boihedshe

Specific dosages may be adjusted depending on conditions of disease, the age, body
weight, general health conditions, sex, and diet of the subject, dose intervals, administration

routes, excretion rate, and combinations of drugs. Any of the above dosage forms containing
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compound of formula | in a conposition is present as

Form D. In sone enbodi nents, at |east about 50% at
woOeeasit12akout 70% at | east about 80% at | east Pabmsk006/020296

90% at | east about 95% or at |east about 99% by
efi’é@ﬁ&himdﬁﬁltsta% {1l Wﬂﬁ@ﬂ'@ efindsaftrbiBind ek pbrm@ntatioh ahdherefore, well

onpound of formula | in a conposition is present as

WlﬂiﬁﬂheEcopAﬁﬁﬁﬁtIBSt@ﬁnﬁ’leW(é? ent cryst alline forns of in a

co ”Rxg gltab%cﬁl?}neﬂ?e%h% i&k 'i'ﬁ Hfon Stlﬁéet‘ehfe%?ﬁ@lﬂhﬁ‘stratlon

such "as X-ray er d| fraétlon
angdhdsageldortTh éfhermeﬁtm@ hwtrmm form &f §dagficoasidealt Pf; Fhescmpeund of
Fo%%[IB‘iS( ? i3| F& Cf ?EWbaJT'F%P‘ﬁ %me)éaingk/ ?ormulatlon that
crysta draeformo ac |c ac
exbﬂwtp @Urigh ﬁeraeammindex The therapPgicning;x Sctym‘a:ﬁy mmﬁoed de be the
doge( Ee‘txﬁ %’meen p Iﬁ)hagr Sgrggetu:ug Z{r"] ésfs \%ﬁ%ﬁ EE@FJ %é)‘fe% erdl atgrﬂ?e' ratlo between
LIygahd BDat hal. Dgy is dlieydosé letliaordés of thepaniation @nd; the EDso is the dose

oS e ST e R R Hh ol ol AP it by

stﬁidhﬂd@'hﬁﬁlac&mﬂdl?’rﬁcedﬁﬁﬁ il AnirRal @6l ciltueeslor kﬁ)erlmehﬂaﬂmlmhilslt
are not limted ta mcrocr st al ellulo
o Bz o dig VG BpHEYes of FEBI € PRATETAped of on

inRiBRSH BALSsculsO Gnddthiad reedivil ﬁé@l@f &&&ptﬁMﬁ@lﬂe kinase which includes

crospovi done, crosscarnell ose odi |p
adainisteping @g@ﬁechmgﬁumpgﬂ ?e%qll@l @ﬁgnz@:p iJ ?rgﬁs%tlon containing a
cr?é?é'ﬂu‘ieoﬂ%’rat@l’di{rpeﬁ’ PIRAY laciaehlt W @fecdntiBhd of Monfll£B (A4 EForm B,

Stearate, stearic acid, sodium stearate funarate,

FczmoC Siarndder Bpon Edeto A prtistini Teph Bgrert nPrefergl the formulation is a
po%pfeﬁhﬁlh@d?ls sﬁf’lfa@le‘ Br BAWRlinib@fghsui tabl e for
conpaction, tableting, and/or oral adm nistration. In
som©rsrepdeiliment of the fnvertisiniigla srshed Soninlghiding funpgsgrowth in a Patlent
I 0
LS U 4 GRS e Lot oty oo
a tﬂyealﬁwmdmd foin 6z tgtiaadid ¢dt gf the FompeuBd dfdlorm@z I kpg.ndorm B,
era t .
B TSt P BLPERL I, EELSS! EXRA3 S BER{Rgon »
pamiepfwnwllamfn fudtablel far ¢ramdﬁ1f1msurmn to result in

amel { or atj an Sygpt.ons .of .
sol | p?{g‘?oﬁg%%ﬁte tg? nave%gré ﬁ Iagﬁestﬁoc% g(%r fu%etmg t-lre proliferation of
caphiMgie ion patienb ewlifein uhdedesr finihiyteting hadsffevdld adaoown of . solid

ehrepY e R, SOV APIE O7YARY PHOGT B PRy it of e

cdﬂ{pohxﬁ}/d)mfrﬂlﬁlg 106.8C BEHEB, F@HD@gTo@ﬁlmbﬁForfﬁl’E) S@btcﬁhg to a patient in
ositions can be in the, form of,

neg L aiPELLY: o fRireton i Reeter B, oo ihep g mipjpration

CONR émwdﬁn&ﬁrbfblﬁe flﬁ)xfeﬂ'tiblatiseﬁj rﬁ&]ﬁod\/ & bﬁyﬁrlﬂgowlﬁsp}ﬁﬁnaceutlcal
adm ni stration, for exanple, oral admnjistratio

foppuletions Srhicho@gfud eemlweeromtaélwe IBHSERS Pl A5t acid'salt of the

oY %F&hhl‘&ﬁ (e%n Fgfrﬁi%r Fbitn BEEGETDNE Fbie E?WQH'&tthlfmaceutlcally
compound in a I ent oIIovvln adm ni stration
aceentabdd parrigth PpefFaablyy éhesfcwglaeam ihe nowken forgylaton swiebiedor oral

adnﬁmgteaﬁg{l.l bed in the U S. Provisional

'In further embodiments, the present invention provides a method of treating a patient
with a solid formulation containing a crystalline hydrate form of a lactic acid salt of the

compound of Formula I (e.g., Form B, Form C, Form D or Form E), by oral administration of
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Application Serial No. 60/517,915, titled, "Methods of
Treati ng Cancer and Rel ated Met hods" filed on Novenber

W@ 20800326 by Vora et al. incorporated by refereataszme/020296
its entirety herein. Oal, buccal, and sublingua

thé‘@dﬁnmaﬁ&{ A th® PaticRO Wl 8dro erﬁwiﬁﬁﬁd @lﬁlﬂﬁoryﬂilﬁﬁwhﬁﬁate form of a lactic
ets, pills, capsules, gelca and caplets are

acai:saamfam cemgeuie e kis @ mgpsriactionqickiglic dmsqpee embodiments, the

cr rat% SR Bo a&&' salt 5f e Rnfpodiit 8t formBlaYeHdbnds to
orn1o actic acid salt of the conpound of fornula

Farm(Bs Fgrm CrBerm B or Femn. cIn o ﬁmfbo‘éirnemrtﬂw Efysigiling hydrate form of a
laétfcaa%}d sgg gf ?xg qt)ltni)éﬁ‘ld%g I g( dp%ﬁgsp%ﬂ&‘ﬂo%nﬁ B U@ls6ke Ynbodiments,

ulta tives or eXC|p|ents are
ths uxyst@mae hydaate dere, ofadhdtisl agislesald 9@@@ copppprids of [formpdd ¥ ¢aresisponds to
Foglﬁl {2r aIrﬂ sgﬁm%tr glsbacl)ﬁlgnen? { g}gstﬁglﬁé‘ h}écggtglt %ﬁ’g S);‘fha laatlgrc] acid salt of the
coafpﬂbmd: pf deinatai hsorrespbﬂdage rﬁ),rmclas el sorad bmlhvdu,‘nents the crystalline

hy et | |aq%(ft%§ar8nld %3)& 6etci6) %%rff%r/lpglrgé%lo Ce%n %' Form E. In
soﬂféedaﬁrfbbdmhﬁévmaa yolfayforlatibariein tﬁ]ﬁ)fdrﬂﬂrﬁﬂal powder. aIIn sdms agdodiments,
for can_cont ai n, ot her gﬂ)redlenbs to ad |

e B G PR Br e Wt B, REBERUG GF) Gl Fehgpent of & powder

conthiihCRO b/ sEEiGR hpdatdBGREs aUR R laeidrsalt of the fcompound of formulal. In
preservatives such as paraben or  sorbic, acid

Fufr engerlensAtss e e SmMBEeR B €30k BePHER Bpfhe i Bf o pill. tablet,

u@gﬁé@f@ 1@ di sintegrating agent, or chelating agents
Such EDTA bi nders, thickeners, buffers

<wed &9ra¢ embadimenst.i thRycragellinstogn of dhe la?ﬁcr?g‘ldai?@rﬂf ghe compound of
foﬁg&ih § ispRalid yreseqy ﬁstfléjgdch% Qmutl9H %ﬁﬁné@%st%laﬁ? qe:gystzﬂ’l'ine hydrate
ntiticatlion. [ ets and S may be
formesucie ds RmmBsEMTaEl Eor@batqrd%rrnﬁi axnley %nh(%mndlhonsrf@r a period
t t IV
grg{jtér% tngiﬁf%u9§ ea g% gge%tgetr %aglsa%gﬁt 1 \%eel{3 %{eﬁ%& gbaﬁx%hng 1 month greater
'mwmﬂ3086nmmmsOCQWMarmmmgxmtbyv&taI||ne hydr at e forn1of
la:ol %{: r%}_ﬁ%ct!od §m691ft 1hﬁle glrﬂl?n gégkgat&f eI gﬁﬁ%& atg«!: p(iﬁeng ‘can be a
camcm/qbemenf dinrsping embsdlmelagehecp}mtmlmmagmsmwwals nmltxpileaﬂnyelbma (MM),
acg%b elﬂn’godl sn?ff,]u Elg[é al rolst%te;!(::%qz:?rd CParerzlads ﬁ:arécre]:r (?0101% cancer, or
m];glaﬁonﬁm dn St mhﬁxddmﬁas; despdtiensis 4 egrae®en patidnyesudb sagepatient
ornms describ d above, pharmaceuti cal accept abl e :
ShERiEn TEHEEEN dO ¢ RRFVEIE PR oRRET aPf y "YANBRH (oKD o including
prédetibédelinidal dd%ﬁlg%ﬁﬁedg]’éd hlesemb hﬁﬁ)ocﬂlﬁféhtig@é phﬂibnt hﬁl be treated with a
i nstant invention uch exci pi e n carr
dog ot Pk hon e BRdmITOIe Rt DB AL o B AoE5p.25 to 30
mPkk e Eh%ﬁac’uh@@ﬂ sl Bf thERompNAW of edriRYa I 0E D), adndte€ Reteh, refers to
I'ncorporated herein by reference. The fornmnul ati ons of

the Righesh devet dusinerisEnBEicy ePBYiedics thraansHiis Progeqrsigthat a body can

tofe@a%é v(nﬁloﬁ@s%'oﬂgntlai ARfrACt CHid qwnang rSHSH & "i@%oﬁ%&? agi Meration of
describ bel ow. har maceut i cal
physwloglcal funct10n which would be predlcted to alter a patients life span. Factors include:

no more than 10% decrease in body weight gain relative to controls, target organ toxicity, and
significant alterations in clinical pathological parameters.
In some embodiments, the solid formulations of the invention are solids at the time of

administration to a patient which would include, for example, direct ingestion (e.g. via the
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formul ati ons may al so be fornulated for controlled
rel ease or for slow release. The instant conpositions,
woehbwh2tant ai n a crystalline hydrate fopn of aPCamiSe®e6/020296

vvvvv acid salt of the conpound of formula I (e.g., Form B,

mg&lﬁmfg pﬁ%ﬂthcé?ﬁulE CUaPIbE&ra théB¥e, Ak PRI fob @xariyflé, ingestion of a
exar‘r‘p e, m Ce | es or osomes,. or sone ot her

soﬂ;ﬁ)@apgus,ugp@glop drade bt rrp‘;ﬁyg @esodglnqulpg]@gelbdszlql1nll%d media prior to
mggg%pded rel ease formto provide a prolonged storage
o} or delivery effect. Therefore, the pharmaceuti cal

f or Mniferthenemb erfip e@c@mﬁﬁ éiggpqu)ntamu@g Hwflid dorgnudption of the invention

1s(§é( 101%% oY a'tfgggtgﬂé&d intramuscularly or

ous y as depot injections or as inplants such
as JeenCsax ﬁwbbuu&@ﬁb d0¢ ngml efh#hb @ymkmmfuﬁwenula I in a subject’s

d
oSS PR 008 R A ORGSR AR Bz g vhen
1s@ﬂ1nﬁﬁ§tﬁiedﬂ00h$subfectdl sease, the age, body wei ght

gene aI h dition sex, and die
subj( ﬁi@i ?’ﬁ&gp%/ 51%“5%8 ﬁPWP%‘t ati% oﬁ%‘gjregust %lgsma 24 hours after
acﬁﬁﬁﬂ'st@zttioﬁ o BBSUE 20 3614,000 AP inladi thé Sorpfoutd iigthe sibjyctBfblddde24 hours
above, dosa e for cont ai ni ngeffective anounts are
afffe pemigsfrpt Sm@ﬁ‘ﬁu‘g of routine experinentation and

t heref m&ucvwrlabowsw k160,06 SLBpLL of tHeemposidafta subject’s plasma
i nvention. Ath er ap eutical | y effective dose na

orgBisBhdshdo JBBROR 16 Kotk 6 B SPRONRLIR db¢ GHPIsHd HeRhgaen it i

acfnﬁﬁ@@ereﬁ'?@th%fs&bﬁ&c@' l'ine hydrate formof a lactic acid
of the conpound of Fornul a Iﬁé ? Form B, Form
i fosm

c Ffe ritipropmipmsiments, caeth upé dosow alatien ofi|the ipigntion is

rhatn: fchbhind 5 1@shi@hyst her apeutic index. The
"t rnagaégl}t?C I'ndex 1 s typically understood to be the

dos day aCing Babowel to SR ganld of Her copweidingthe selyectigiplasma or a
cca I gd ED50 .
TR R TRhATL b R Rl e Shier OB ot on
and (bhaboEDHDto) hOQOhfg/rdbpé thetrommpend inch¢ bupjest’s plosing @4 hpurs after
0% t Is )

siePlich a5 B0 B BT, HBE A P08 et Hioed 24 hours
af&nadmlhnsnaidn o:ul tures or experinmental aninals. One

o b B ki BDob ey, b6 e Bt
plssmkﬁrlaeéut a|500 k6@ 000 rath/ml dfeleqinpouhd/inakd subjekd’ dlHse.

cI udes.. adm ni ter| ng an effect

soI | Oé}&??“ésaFa SPHdP ‘iOBWlm%ﬁoif\f[iﬁ‘? *’;1011 oPthe Shvention
is Guifyisiend th pfaﬁldamdreadtené&r mof a lactic acid saI t of the

compoun Farm D

. 0. Form B, Form C,
For e { mtxd)fg%ﬁtgtﬁoetﬁt%f’ Teftil gt fhﬁeqoeepun%*ge SUHPSH s A or a
cf.o6nmbat 10010 ¢ 5@0 @g/rﬁgwafe cbRpsidah tRRubjsdtistodddlde for oral
adm nistratio One enbodi ment of the invention is a

net KBuatogt 49 ﬁh?Qﬂ leg/wé of o ForgpBMRe AN ithe sibiself§ Riggma 24 hours after

adnﬁﬁlkﬁ%iﬁ%ﬁ o dhaRs6 kS 1 bhIndm1 SRS LdnYSonadRE S%Je(ﬁ s%q’édddm hours
ﬁ%yar maceutical fornmulation, containing a crystalline

admainistritimyPiof a |actic acid salt of the conpound of
For rw)l & Wi of abou’t:Q,rom) Bo 15,000 ng*h/mL of the compound in the subject’s

plasma or about 3,000 to 30,000 ng*h/mL of the compound in the subject’s blood.
In further embodiments, each unit dose containing a solid formulation of the invention

is sufficient to provide at least one of :
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Form C, FormD or FormE), to a patient having a
tunor. Preferably, the fornmulation is a powder

woéaomsukas on, suitable for oral adm nistrati onPCOUS2006/020296
-enbodi ment of the invention is a nmethod for inhibiting

the proLi f &rabbiRsab 168Rig/hAGE &R dofpduriinl 188 bukjéut's plasma or a
i ncl'udes adm ni stering an effective amount of a solid

Cipheffabaetedt ite 300 sedrkngf Beicempowndin Hie sihiects biaogseral | i ne
hydr taﬁaotlp{mooﬁoanr_é/ﬁﬁt dfGh@edHpotal tin Bfe du féctCsOFﬂEQﬁW% Qburs after

ormB, FormC, FormD or Form %
adanmsiradnon @r Bbova 8fde iSehmgind. abthg. comp@fr@rlaﬂh@/ subjgeg’s blood 24 hours
is a powder formulation, suitable for oral
af{eg%‘n&%}@ é}tgabtqlll on. One embodi nent of the invention is a _
met Ao dlrﬂubr epnlmdamm&g eaphlunit dpsecoontanéngtd i ferowiation of agivention

{ . s
s Pl o O pF e X0 B 0L wB 8 G ST oot
plésataror B,CLaif rffb&ﬁt 29’@)fon4000 ag/nfosfithd)omyiotthd @ the subject’s blood
phar mgceuti c cce abl carr efe
Por HiebFroputteivath Srb Friaraie ShTeRbRgh bopegfygtion i
suBfEbidn toSProatlé 9Ty lofl 16010t 1060 ng/riostithesvingrouhdid the ebiat’s plasma or
Lnvention proyjdes hod of tre ti.ent with
o G 1 001 9P D i G g T SPARS S RBHy dr at €
form of a lactic acid salt of the conpound of Fornul a
(e.g., FormB, FormC, FormD or FormE), by oral
F‘H’(ﬂhﬂrﬁ”ét”ﬂéft’r’on ofthe formulation to the patient. In
Fs9h@ enbodi ments, the crystalline hydrate formof a

lactic acid salt of the conmpound of formula I is
nondn p #uxd aspegbithp pyagent inyentign Mevidah G iint %meiqwrphlc form

(F6inY ﬂg@% 4l @@tap n'gtFere 0?5 WAt a@d Isaﬂtc(;f'a“coﬁllﬁblﬂldstﬁ lrbrf1a £.De

conpou corresponds to Form B, Form C,
For fomn &t lsttamcErlzerdwa%@ welidestifo dpimsnvlich ishpartallysersgtallipe  Such

7 I d

3500 LML AT ol lesgferaotne o <. 2.

Wuhderliahy Magkdniole Syryplr bt3e pf & rhSof1987)) and iTélelamcwnsea tAC@cf 340-341
(15§bﬁeconpound of formula | corresponds to FormC. In
enbodi ments, the crystalline hydrate formof a

| actHoem & i cdn Sl idemiﬁddhw mﬂsr‘bpmamdomerfchfﬁmtital KXRPD) pattern, one

corre n rmD.
ex&w&toiﬁyq}lﬁ'nelsw%wcg d qdale13) Ipmvb An Pg%lfe gi a_Flg LS Vel Pron%ln%nh two-theta
pe@kﬁmgﬂ_d rlsepdeds aﬂkﬁbﬂt&l A4, ;b?ﬁree% poatsl 0130 abart mSE athomt Qmﬁfand about
odi nent s, e. sali 10 rmof a
g T SumhetbRBBat R Sosaa® B & ot ation it 4 XRPD
pARErnRBGBRAKISIk &yshsmnamgmenz anOoﬂhae I‘Valhésﬁp&bﬂ&em 1n(Hxaﬁple 16), where
powder cont i.ng the crystalli drate

thF ;" subgtanje g’allfl f msfrac Blﬁ%‘iﬁﬁ ?@F‘W’u"[ Ll" Ii[(]”fl 1Hd1v1dua1 peaks
cah Waiy@bueedTRER Sive ifkhsHios bohé Qéaﬂ&' kat i1svay, &Qéhd% upon the

prepared in the formof a pill, tablet, capsule,

Sa@akﬂ REgpargtien deshiiqueb amiie BoURRE Ripspding apd r‘i@ %?c‘mlaéfmstmment
elﬁﬂi@yeldaqiomelaﬁ 8y aﬁfrﬁctﬁﬁ t@vb—@h&@ﬁﬁ@ H&le@gnt (L MYA B is provided in

is present in the solid formulation remains
E)gmm)éq ant beddw.y Ay dipapsted| stiore gl fecdors can affect the 2-theta values.

Therefore, the peak assignments listed in Example 16 can vary by plus or minus about 0.2°.
Crystalline Form H can be prepared by any of numerous methods in the art. In some
embodiments, Form H can be prepared by adding an aqueous solution of a lactic acid salt of

the compound of Formula I to a solvent at a temperature of about 0 to about 10 °C, wherein
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- copmrisesmcctopiriig o i SERD gP

form such as FormB, FormC, Form D or Form E, under

anbi ent conditions for a period greater than about 36
waawes279g6 eat er t han about 1 week, greater thaRCas206420296

nont h, greater than about 6 nonths, or greater than

thé‘@(%é&nh]alﬁ@ﬁ‘f)f safCARE s Relufich ﬁﬁb&dllwm &oof 33mahHads aef said solvent
treati ng a patl ent, t he E atient can be a cancer

euts, Hopm Hepen drprenared; bygyaRgting an
a \Mactda sOMdlidi B LladnealcRinglt em,coal?y&rﬁi SHRAGIRNQAYS tdnfpeleiFe 8f about
S

M), prostate cancer brea cancer, col on cancer,
ﬂbpah%ﬂéﬂdﬁa In further enbodinents, the patient is a
" ef IArbAN AR Yor pidtiile #8nd PR LIERE 0BG N
resistance to preex ng t herapeutics or treatnent
r egu(m)e adling anciquetiua golptiasaiai Ibetit/acld saltod thedomippend of Formula I to a
I T e e
xmnhemamedﬂwﬁ$e&@ M0, mgmEh ambthe sclvsd coftaiabangtondriRs t o

f or m g@ffpmg %meﬁuﬁanilgﬁﬂgr%ag ﬁgelp e(la%e%fa ‘cteh(:“er%%n«;[3 Oﬁl aﬁaoutcg to about 10
°(hfog b pafiodddsienedufficiogt i they fasdation opF@phi) z&ﬁt | c or

ther eytic dures that a body can tolerate
ﬂgﬁﬁﬂ §£ %f injury. The MID is reviewed in

Contmtcoﬂcfenﬁittoﬁrcﬂ&hdmlu&fus RBMELR LagbE Mouf LOCol 2DButvET0Ghg/mL. In
woul d be predicted to alter a patients |ife spa

somc%tr@lm% HefesonEtiFeRE Of fina REoB RIS RTGEHyto about 350

19hfn Qﬁi&elﬁﬁddﬂﬁélﬂﬁ theOcdnOBtFaflb® of HRS ARkl Gffdion is about 300 to
oxicity, S|gn|f|cant alterations 1n clinica

ﬂﬁhﬁﬁ@ﬂ@ﬁ@é&l paraneters In some enbodi nents, the

sol ifgef @npuh@td ANseRf (2 RRd i BY R beNbBLED 5t9'db@§t 8 °them some
tinme of adm nistration to a patient which woul d

erpbrpdinaies, theorterepesateels aowtedt 1o plpastd 6R- (&1 gomgjembodiments, the
te{npglgﬁfg imlbocﬁft 2% ou 50c aﬂlls&tne e Qéﬂﬂeﬁts tﬁ@lfélnﬁteraﬁrre {slaﬁout 2 °C.

as oppose tor exanp , I ngest
sol Jnstep (kdrthsu@ﬁernss kept atadempsratpiediiagout Odokbaiit 10 °C to allow the

fo{'rg{rt{gﬁg)?i?b HWI th Igmjfulz %Bo%lrﬁsg "i’]iléoll(;]lx%re Erpst%ﬂqﬁ%ﬁ ?stléef?trllt a te{i]npgrature

odlne eac ose containing a so
offaboundl tatbaun 1@ PC {ehpe, 2 0V Efot atdpast sbamti24 hairent t o provi de
at |lea t one ut 20 .to 4000 ng/ nL
o Bk G ab L PR e or T KrafRat el ore or
a Creexpondtinglo diuedds dotmti8H00a hglicricidfalt dfehcampoumntofiRormula I at

th bj d it is. i.ni t th .
» Elp BN Sy RaBSTRREIE: 5 o it TE R KB slameion o
Fdrih T8 subj ect's plasma 24 hours after adn1n|stration or

abo 20 to 00 ng/nL of the conpound.in.th
o o b Haboral e SumRbOEl pbER SAREARE i & It tpplaboratory

at24b} 80, 1Rlsoh6 kmBhdifelis Cgvaﬁm RQred RPuRRY anlgst Mz%w (e.g.,

of the conpound in a subject s plasma or about
flovp grtolrpREpxEMately 814 litpre/mEmnpyayARPTitPTY: If sarsiah p@tdtndgr Ebf’rl@‘ﬁ & flow

(e}@h, %Bpxlogmﬂa%ely 0.03 liters/min) through a channel system as described in, for example,
WO 03/026797 A2. The duration of the evaporation experiment was about 50 to about 75, or
about 67 hours, and the resulting suspensions equilibrated for about 50 to about 75, or about
68 hours.

The methods for preparation of the mesomorphic form (Form H) provided herein can

result in substantially a single pure form (e.g., compositions containing less than about 20%,
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adm nistered to the subject. In further enbodi nents,

each unit dose a solid fornmulation of the invention is
weubdeiieient to provide at | east one of : (a) aPCmas2m5/020296

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

" abQ\!ltal%%a aQ(Sut g /.@B’P%oﬁf 3%@19‘%61%1@ Of fnﬁnuihﬁ@@ ai@fpRbusQhatér® and/or other

ompound i n the subjecf's abOUtghg to 1,000
crw@qﬂlnm gfrmph @s d‘(ﬂllpé%rﬁlaxﬁuWSt%C@%&lb}Ueét siRgle) | PAESEODY (@ pxctures
coﬂ‘fahﬂ{&%gmaﬂh% LBt %@%oﬁy @@@H@ F&Ql HOeRtiPOR, B8 dkemple, trfiSurities,

e subj ect” s bl ood 24 hours after
ananiphqus statesie] onother crystyllingnforur) okecarséngly, thepprgsenp imyentipmcfurther

0 o g BT | | ol sl s,

lesstiitjoat V0%, d:bll@sthbohtrBOf’/u rat leest abort G0Yorratritast atwat 5 Yarirtat least about
99?/) gu\?r?lg a%f;totaﬁ OSOBIIal% fd lafct(i)r m{d asta % tﬂg %)Hlﬁm% ﬂ;’ %%da%gla Iin a

coﬁfpgﬁﬁ@rutls Sestt 25 ot/ IﬁL (Aﬁncmi(:‘gsoibdﬁfﬂemmd qryste’tlllne forms of in a
S ect's
coBPOLIIER Ci i GRETTAC A SR by O RPBoRon D) “dollagy povde

dittecB&) D3Q/ fdd @€ likde conmpound in the subject's plasm
24 hours after adm njstrat.i on_or out 80.10 00 .
g/ e oM TGRS A | RO &ty B PR S ndulaton
codfatiBie RE MeBdrSdp/E if6Hh (Fefm €15 bf @ Mctid Kei®baliedIaht coan@@ﬂH MF ormula
15,000 ng*h/ L of the caonmpound. in the subject's pla

1 i BlgEuRceBilp agesPias OUUCTRPRRIPIEISOPINYgS JHUTRFUARF i, 10 treat or

anligll%ra%*@kfﬁf&y St BLREGs relleﬂecf b 8ivRITBO VECBIR B, 1866 hatiditarly for
dose contai'ning a solid fornmulation of the inventian

expmploufifgiageessis asepcistedwithecanter| Exeipicptsedilyents,bigdegs, egrgises and the
hk%f n@ﬂgytbuzg? b qm@@%ﬂ%g/ tULnﬁéroéryﬁalﬁﬁ’émaHMe' ﬂlcfo@ée dl]/Jar%lf calcium

JE‘C asma or Cax about 150 to
plmfsphah:e tGlasiso gaidumnphdsehaém b§0émm staptho gycolate @{ﬁﬁGab gigspovidone,

SRR 3] Gl AT 1408, SSRGS gyl P
po&ﬁiblm giydtoxmropyﬂ e:eﬁldnq@c(ﬁrPM(E)n Mehseagathj Gesteagatp| stratc 24id, sodium
st%laag%ﬁlmra%fra%tg ! 8 Tnc 1ox1 et II% I’s]om %‘F og{r%ugﬁg P%@B&gbﬂﬁ#htsséﬁe in powder

0se contarning a's orrul at'|
fotr w@tbledor dognpactidnl tbletidg, hnﬂ/qsrrama/lladmlrastﬁnmm of about 100
to 2000 ng/nL of the compound in the subject's plasma
or a Crax of about 200 to 4000 ng/nL of the conpound
Form It he subject’'s blood. In further enbodinents, each
a fornulation. of .the invent

st 1P & BT POPogh AUF Heca! MBI PR 8 0Bl g He Ry sat
(FbRL I mReystdlindhylihe sbhaftacs {altasiBo@pound of Formula I, Wthh was
formed in an aqueous environment (e.g., a suspension containing substantial amounts of
water). Accordingly, crystalline Form I comprises a high water content as suggested by Karl
Fischer titration which indicated a water content of about 20%.

Form I (as a wet semi solid) can be identified by its X-ray powder diffraction (XRPD)
pattern, one example of which is provided in is provided in Figure 13. Relatively prominent
two-theta peaks were at about 2.3, about 4.0, about 4.6, about 6.0, about 8.1, about 9.0, about
9.8, about 10.3, about 11.9, about 12.5, about 13.4, about 13.6, about 14.0, about 15.7, about
16.2, about 17.0, about 17.6, about 17.8, about 19.2, about 20.0, about 20.6, about 21.5, about
22.2, about 23.7, about 24.1, about 25.1, about 25.5, about 26.5, and about 30.0 degrees. In
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a Cmax of about 200 to 2000 ng/nmL of the conpound in

the subject's blood FormH and Form| FornH In a third
wagpwsar792t he present invention provides, interPariua2008/020296

mssom)rphi c form(FormH) of a crystalline hydrate of

sofheleffbbllitneG! Hle &:3kthlliaé FémtOHMBdHderion higy AKRPD pattdrd substantially
is characteri zed as a soljd- state for

aspgiopina i ;Flgélr%/sléamwﬁ]éem Sakuss PEevideds By ﬁmﬁ?}@ E@s e e term

“sh%'fa%'tlﬂ B}asm Hye %ﬁ@l‘ﬂ@é fid1cates thaﬂﬁ&piﬁ@tra RRiues for Qﬁdiﬁdua‘i@@aks can vary
Winder |l ich, Macronol . gjp 113, 51-65
St

abeqw@ Thy eelative intersitioniof dhemepls @RISR, 119@951“1% IﬂBPthq sample
pr%&%ﬁ%ﬁ Jcegﬁﬁ def 1R8 s@ﬁ fet ﬁloﬁnt'i Y pﬁ%\é@{ﬁé AHaf teaphitiOfar instrument

rh, one xanp e o is provided in is
enppiwdd eR:bwdnr Krlg)a diffraction Revp4hety éﬁty Cpnséﬁ’ﬁftlﬁ &ith E aue- k isgrrayvided in

r t 6 t
ST 1AL AR, ARGy o e Sl e
Tlierefsrenthe pmkaelsiigmmm]s listelén Exangtlal 7 pamevaSOnRIve Qrfmlnweabout 0.2°.
i nv [ XRPD attern. s | LY
| B Do Bt QS LTS R UK, (R oF P somples
indiGgtes Mﬁ&fcﬁbnteh’eoﬂabblﬁﬂ'(')%ubst ant i aI ly" in thi S instance

i ndi cat t hat vvothetav uesfor in
e Cstg ey Rtin HAS b iReral By of Phpait TRERpREEET I some
enfdAKSenG Foih $ Qaﬁ/h 8¢ Yrepsiep ﬁy d:bmgmlmoli vrinh& vafnPpk&vent comprising at
preparation t ni que, the sanpl e, nounti oce
legghapouhed &dﬁrmogmleaff WAt Paﬁ@mmﬁ%ﬁ %%&ngﬁg‘ﬁﬁ@ﬁ QOﬁavS'
di f fhedaiRFoos k@ k@valRampednsd Stiedt abvut Bo %bfﬂvﬁuin& of water,
provided in Exanple 16 bel ow, As_ discussed above

wheai Ghes eladie 3otk FarieA 20 (hotvaicy, il Hies abarfi 08 rpg Bl {pbout 350
m%ﬁk Apsignnents listed in Exanpl e 16 can vary by plus

or mnus about 0.2. Crystalline FormH can be prepared

by dhykegpingtheanisivee fiemBgH&)iahe terwempire of ahowFgo about 30 °C for a

peggygfi{n{{gg}%o Flr%@%} -Pe prepared by adding an

aqueous so FIO actic acid salt of the conpound
of Hosemt ambodimenis.stbé sadvant aentaing atrpast ahoyt 80 & bapelume @f water.

In s8rn"é1 Ql%ﬂgdlghlgnt? Clj‘he Wgn? %ali]e? 1889% c{)a&le%%g%f trc%g%?a! n%;ca% ﬁeéult in an

quéous so out out
aqsenusl sslotlmemitlaﬁya npr $cm®sendxoémmntSt the hmountref Fome A in the water is from

b P e [ .
SRR PR B iSRS L8A0
wzﬁér 1E(ﬁxromﬂtﬁmi 1@t mg/nil etoppbow 200 mg&hLaEmMneZﬂnlt(nilmthm,l the3Mount of

A 2 L S S BB BT SRS on
reRivélraialot Foim Ahe tieormealind itfial kolutiod @uds ihto aathisk kvdhighlgtviscous
R G 1 G L Q. BHO, 19, 0C AL LS o i
(opfsidily 35ih REIk) fand pokied SoTl HlﬁéltoszﬂiMlﬁQnﬁays or greater. In some
eniabco%grr?erytst {hlelp%nod of time of standing is about 3 days or greater to allow the formation
of Form I. The resulting paste can be used for XRPD characterization without separation.
The methods for preparation of the intermediate state (Form I) of a crystalline
hydrate of a lactic acid salt of a compound of Formula I, provided herein can result in
substantially a single pure form (e.g., compositions containing less than about 20%, about

10%, about 5%, or about 3% by weight of impurities, amorphous material and/or other

crystalline forms) as well as mixtures enriched in a single pure form (e.g., mixtures

56



10

15

20

25

30

(b) keeping the resultant m xture in step (a) at a

tenperature of about O to about 10 OC for a period of
woiow/13uéi ci ent for the formation of Form H, aad/uSe06/020296

isolating Form H The concentration of the aqueous

coﬁt?r H{? atgxa{ﬂalpgb(ﬁ}?@@% BPQel it @Qﬁh‘tl SRlvd W, Fbr exafhpid Mpurities,

nts, concentration of the a ueous SO|UtI0n
amog;plmbs) g@tegx@bort thea mﬁallggcfon@g) mAccppi he Fs et Wﬁp\gon further

p1<§‘ﬁ§es %8&?8%%1@561?51 Ak F%HEI agPeMESenTkiHHhdne) aﬂ 1§as@99}tﬂ 5@@ Gt Jeast

e tenperature in st (a) and
abit)70mat least abmmtso% atdeaatahout Q@Amlealsfnab@@ %, or at least about 99%

bylv%elél'g ﬁgﬁ’é"’ﬁﬁf’lv}‘t‘t’] 3 ]Eagtrg)at%Ldastaﬁ fof tljle o otid & ft)@l‘llﬁp?glt &m%%‘smon is

odi nen enperature 1 s about
prabaiuis Bor@Cl. IMnmmmsoﬁdiffncbmre:mymllmdqﬁrmemﬁenat mmpqsglon can be

B3Rt B bRl B B i psc, e

thd pegrati on of Form H I n sone enbodi nents, the m xture

|nstep ske nprat reofaot

abodt® 115t é%f &S elﬁlo ?‘S‘O@rc)"lﬁ??ﬂ Gt S léla§?m%0r§ 2@ hgfﬁ?gulauons)
cofNapiitiehe @xampkigte MR @emi DY ofd RPRS ad‘itgsalﬂfn’fﬁhd—bdnﬁaoﬂﬂi bf E(dmula I

out by: evaporati n an aqueoys sol utjon

wiffrphariaagenticatly p¢repta RESLRE: %Clwwrge{s uegts or ?he hke, to treat or
alﬁeﬁgﬁ?er A8, & qi R reliBdlie tROMHvity 8f FEGFOR TR, R6fel fagtic@farly for

time sufficient for the formati on of Form H.
exByBISOFEISORFSiS ARSOpited afithi carcesu ExaipicattoiiBiTRis: Ringseh stipes, and the

likle n@ Tydd, n0L1‘7ll &6 PRk ARd t af?l%r@ér%téflhﬁé c@Rudse? 14 fose,| bSHRalcium

|nen S, evaporatlon I's carried out under a fast
phhﬂ)hateowﬂ(a@lchalcmmophop;@hat@, ofodiipp rs@y@hm{y@pl?teo(NIaSG) crospovidone,

cr%&a?xﬁﬁ?’ﬁcﬁ% r@:C? I sSaNAP %1@%’&9.{1)[‘&69 6§]§3}r &HeRUhol gﬁéne g@E(QV\(PEG)

€. g., approxi ters/ t hrot
posidoteg ﬂnNéﬂoxss;ysmé weladosd éEEMCBeMg nearétgrc@%mestem aCId sodium

ste%?’a/rgeor %égan a% Ssll 2}%1 c%lgcr%o IIr? 9018 e {)@d}tﬁgﬂg ?ﬁe}tb 'mg)?mg(}ns are in powder

fotno sm&bleefmobotdpectmestallblemnggammpmigldmst@qumI i brated for
abo 50 .t

or. about_6 Qur The
for eelb'%q' gin?e(?ﬁ %fhetlﬁgenﬁgg drdr pﬁtﬁog g}rﬁ?tt“é Ra ﬁnp 8eed of an
inlfibiooti 6 dladoslaeiendotitedialr gowith fhetos wesptan tyradihe/ kinasd mglich includes

re form ., CO tio ntalmn | ess .than . .
AT O TR N ——
in@fmd ! ktatel @5sm ANSF @b@bt@lhﬁi&ﬂ@ﬂta@d o tHcie aﬁﬂhﬁ@]t of a compound of

crystalline farms es._enri.ched i
oSNl o geniar Hrtdbgect sy HedRERIPR® §Pespe Srmulation
Suhi’[ﬁ@foagﬁqlad&g{’@r%nwel ght FormH relative to, for

exa e, inpurities, anorphous_ material or oth

cry nﬁlembﬁ@nﬁé? ¢hhe npuitign & HEpRod fordnlibitiag fymor R iy patient

ind1Hdds RERiRG DA S HEQTR ARl VTS BRA bRArAHhAGHER TntdlatioR, containing
sonme enbodi nents, at |east about 50% _at
the intermediate state (Form I) of a crystalline hydrate of a lactic acid salt of a compound of

Formula I, to a patient having a tumor. Preferably, the formulation is a powder formulation,
suitable for oral administration.

One embodiment of the invention is a method for inhibiting the proliferation of
capillaries in a patient which includes administering an effective amount of a solid

pharmaceutical formulation, containing the intermediate state (Form I) of a crystalline
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| east about 70% at |east about 80% at |east about

90% at | east about 95% or at |east about 99% by
woeb@ht7at total solvate of lactic acid salt oPCThs2006/020296

compound of formula | in a conposition is present as

hydei ot 14980 WBidSsalfofdi EdrescRnd of FyShah Ij Aeodd@ipn® Opatieit @ need.
Pﬁ%qE03|t|on can be determ ned by rg@ i ne spectroscoplc
TRT

belthe forpuiptian 19 posyAeptnpmulation. pyifasierfpiyal g

the dyekgnbolifert REHAS ‘in\ﬂeﬁ‘f{(ﬁﬁ {sl ® MeBloA0o r@f!elrﬁllgssoﬁ@ rpharnmceutlcal
solid conpositions (i.e., formulations) containing

forrpletinns piich ineludas (npnzsmmtma infsrmedipty statec(Faen &) ofA tcry@\alltnﬁ élydrate
ofGORRAURG Qi Jrard audd (g eﬁqrﬂapgyﬁarﬁaééuﬁc@%@&%a@ eCearrier.

carriers, excli p I n | uents or t
Prefgrablye fhie fonmudatieh i m@eafwmulab@ly swjtabléi fenrakadminigtationd

t o t H ?ur%%} éﬁﬂ)&de&Its %eﬁrﬁmv 1aﬁ \RAPO?E&GE gh%cegiydyofftl%&mg a patient

' ogenesi's ‘assocl a
wﬁxa: sqjldefanIatnbmlcumammg the md:bemsdlatc atatei (Borsn Brodl at drgstdliinechydrate of

fgcgt?c: alli}?de %g %%I 2r{1%oun L‘ utlae fj b ta,l Q&ngfmﬁgraty ciq’lthe' ffinulation to the

| c” C C Ium
pahEﬂltthsbme eﬂlbﬁdlmmltﬁ,hhs mmmedlats ltzlteL(l’?Dmt Bro€ bl cg)istyiﬁmb aydrate form of

« 4859 GO e SRR KRS U i some

erﬁﬁ?)&@antsp ehéi IR BormHEioe Xsyﬁrtﬁ@!?drm%ﬂ d povake (dHMo) emﬂ‘vﬂlments, the
st ear ai e, Ca St ear a%ﬁb steari.c a(ﬂg sodi um tear
sofigl forpuagion g3y plepate, by FRPIFLEON Po %téeaeﬂ%a rEAYSS er contammg

thé hftemRONRS ithib C(F&mﬁ'lﬁ‘ of B dPIBke hfat Sthint 3P laCladtRr a01d salt of the
conpactlon tabl eting, and/or oral adm nistration,

compppRd of foymlal. £ Bufurthereaphodiments, be splid torpulatiqaseicap e prepared in

th@f‘&fﬁ'o@@%ﬂl 'tdﬂte@rcaﬁéuleaor@& \dpt ernedi ate state (Form )
a crystalline hydrate of a lactic acid salt of a

conﬂ@acme emnbadimenis, ahq crysipilion fomaoof ey laetis doifl wh oA dhsetompound of
foﬁﬁ‘ﬁ/lﬁ ﬁ%ﬁ@gﬁ?its \Xgéaseﬁ) in the §(H§1pf5ﬁ'ﬁ 1%1101%%% r&hﬁ@aﬁw E@F&ﬂrﬂai under

anount s Accordingly, crystalline Forml
angvenpcosdBons for ghponad ercatyrthamebas 36 lgyess eedteh jhakebout 1 week,

grg%%gf?a%rzaBé)&t 'r__ﬂ;i:(gﬂtl? {éré(/ﬁtgr?ﬁn ag %%&th 1)1?’%%&& tﬁaQ{)]aGogﬁlctl }%Er

sem SO
i derﬁcbérid'mg 1byennlt0d1rﬁ6mtsayf pethds oflirbdtmgct paman( X‘RP@tlent can be a

cagcéeri} C?e Y 13N g XI%B‘@AII%%I‘?[ I{%{\!Tn %a{fi?nt 1? de%no\S/e(P \gﬁih {nu t1 B I?%el?ma (MM),

| n ure rom nen
acpteaiﬂselm@neusaﬂelmbtnm (ARMB,), aimﬁate darO¢r, dbvenst cdncdr, caihmut:ancer or

t 9,
mlibine” 13 TP, ety 4 Bl Pt Sy paen
shd#ing, radidatice 1% 7preah@ﬂlﬁg 1tﬁer2peviﬂ1b@ ubr 1t_r'e£merﬁb(iéglméﬂs, 61nclud1ng

prgprbacbisat c3Bechediishs 38 enidliionsAne batsliti tSgeqd with
do@@mdt is 2825 than AROMAXiABmMTole Rl RBOMITBY) s@hdB A RS of dbBSIVIES to 30
mbodi ments, the cr%FtaII|ne Form | of the |nvent|o

mg{gg ofthe Jaeppagid selbphhe geraparmdiod fompuladl. M asrsed 5@1?1@’ refers to
théﬁlgﬁésmogeh(ﬁfrﬁg\@dg‘ﬁ@éhcfbﬁ)‘ﬁhﬂ%ﬁc'o‘? i p ﬂe@duré@"'tﬁitea body can

he term "substanti al inthis |nstance i ndi cat e
toleppig writheut wyhstantigh | ipasy. fBl?e iNAHP v isderaswasle dik scoptgist \péra}teratlon of

physiological function which would be predicted to alter a patients life span. Factors include:
no more than 10% decrease in body weight gain relative to controls, target organ toxicity, and

significant alterations in clinical pathological parameters.
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about 0.2. The relative intensities of the peaks can
al so vary, dependi ng upon the sanple preparation
woectsnirae, the sanpl e nounting procedure and POE/US2006/020296
particul ar instrument enployed. Powder X-ray
Solabdsr action two-theta data consistent with Forml is
provided in Exanple 17 bel ow. As di scussed abov

m
f ac e Jifth-aspest.1the: preseh invenptrn provides, @der afigep @WépﬁmetsH ate of a
la&ﬁ%&d%g‘ﬁb%‘?ﬁﬂ%ﬁnd bidiedula® Exanple 17 can vary by plus

m nus ystalline Form| has_a high
wat éys userhbant the freim) “SFIVSf@hé‘erﬁﬁfﬁ ittt o GFystading material containing

110%%3&%0%? lsc!)lOé‘Ht e\é’% gr n?o@&hf%@toﬂﬁf tlﬁgc&'tm %Q%ﬁlon to water such as

be prepared by any of numerous
oxgmidmdi@ntsrilktehbr axetlnpld:, ,%dman@nb@mlmtvﬂ@ne Raisalel anddhe Bke.). In

ol PGS FRIET, EoL PGSy 32 YOO 1 o

enﬂfoémmntsn@el%orvntel isiasl ‘&ﬂloﬁ(&ﬂel-somte (Ia)soaldchrrfo@diﬁmm hetsolvate is a

S

soWahtedoniesit for then-akio utid k0O of‘rﬂlle rébnip@mﬁlblﬂftorﬁ&ﬁ Inig /abdut OindIn some
en}(}a%)dléxlgpgt[ehpthg %o]tvgt% égh%tll_.% a@c A Sltng %B&?%lglanta,faﬂl? f er a salte in the
soPRRUS a Dol )stiOicidigat er. I n sone enbodi nents, the

sol vent contains at |east about 50 % by vol une of

water. In sone enbodi nents, the solvent is water. The

1,880 h Q00 pfre A to water can result in an aqueous
solution initially. In sone enbodi nents, the anount

For i sommerpbrdimagrite thy aysialing sobetn of polectisricif saft ot éh?cf@fn%ound of
F o@é@la@{s 'y—cryétﬂhﬁco B ESRALLIBRE S I sH8e 3ABYMMeRE JFARdN A-dioxane-

ter iIs from about 100 ng/nL to about 200
sohvgvemhe splrvrats o hembendvatre ninssome [embagiments of therbf-gioranensolvate, the

la%eac filof iﬂ‘?’e éo%r@%@tfgyfo%}r’a f@/ arﬁjn?ﬁo a@th:oéﬂt :kﬁg%ﬂg/ezﬂi‘oodlments

I'ng on t ative ratio o
thmtye‘talhnt: Hed-fiokariessolvetsl oft 4 dasti¢ @plldssalt mfdhfa Ct)mr)@klda}de ormula I is

{
Cr%sbourfey%or}ﬁ‘ou r sﬁy ﬁﬁﬁeeF&Eneﬁc an In?% 1sht%ngl11 ~Aidrane-hemi-
so[vefetdf (ariaa:inb ycminsalh oﬁﬂhe comptgl)ld foﬁformu}aér | Iodomf: embpdimefits of Form F,
‘ch?J Ealgff 0%91% $s, ﬁ%ltlo lg%% ?dns&ﬂl ?%ggou%%pl%de dﬁ“%ﬂféd b% htg Xt-ra?/ powder
diffeactidr @mﬂﬂgq%aitamnaﬁd emtmjbie Howhich is. provided @sidlprovidedpa$tigre 10.
e use or XRPD character [ | t
RGP SrpBfeniNe-fioe Rt Yot *ritsharas tuskt 575 Hiout 104, about 11,
abbﬁﬂl@réllﬁﬁlﬁitu@lii% Sdbgﬁtel 5|(2F615c?‘11 13.6,0fbod 16(0)(51?0&% l’Y.Ol,&lbeldlSEﬂ; ebout 18.9,
a lactic acid salt o onpo Q a l,
o sk ST ol 2 E5TBOA o [ Sulasg) poue 260

abBt 86 8OLBAWE 2704, , aoHTRE3I LbORS3 CONAA BbdWg J16BS defiss. In some
about 20% about 10% about 5% .or_ about 3%

emﬁod}niaﬁgffr thei Cégstal &??DE’%WOEJ ef thgiinvention basanatRIGY ﬁ)é%em subsl‘?antlally as

shown in Figure 10 (two-theta values provided in Example 14), where the term
“substantially” in this instance indicates that two-theta values for individual peaks can vary
about £0.2°. The relative intensities of the peaks can also vary, depending upon the sample
preparation technique, the sample mounting procedure and the particular instrument

employed. Powder X-ray diffraction two-theta data consistent with Form F is provided in
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crystalline forns) as well as mxtures enriched in a
single pure form(e.g., mxturescontaining greater

woheos/1amaet 50% by wei ght Form | relative to, POT/US2006/020296
exanpl e, inpurities, anorphous nmaterial or other

Eabpit aldl basw! Q’[s”ﬁbseus@éﬂc absenglady fattBrspéas effécti thy ezlﬂlbﬁnvalues
further provides conpos| tions containi ng Form |
Y

Thegnfere e thp penkmspieanents ytedia Examplad 4+ sgvyaraby s st g out 0.2°
70%r RlpTe 384y @Dtk orB0M sarRlled BV ARRNEHt R Gr @bouk GQ% which is

about 95% or” at | east about 99% by wei ght of total
atigibtodtte rofeaseaet 1.6-dinxpee. s Releassf oft the dixapd wiea foynds tor opgnpmainly

beltwée aBoGOSPLS hiid fdui %OWC? Sﬁﬂér r@l%as’é%rf el dioxHEOHO S NMR analysis

erent crystalline forns In a composition can be
ofdleetremanbsdmwe qonfitrietiethe mmmmfﬁhﬁ dlelts sals picthe egmpound of
formJl?Y %%}ﬂ’;%%ﬁe tgégrgtr & { 49.1?0)(&1% g'nteﬁ (q? atl{é 140'1\%1?6 is %fec‘ied to be 8.4%,
I'nstant” 1 nventron a provi or so I'd conpositions
it {sipogulatddahatifoat iFom) 4abm¢aa¢ hnnngsotvh‘e internmedi ate state

(For of _a aci d f the ol u

or bRt it Bkt fe BEheeRBY b BB SRR i the art. In come
engbodingdrs) tform (M Mﬁlﬁéprepﬁrk&ﬁﬁb@s@ﬂmh@@olrmlﬂe fromoa toletitn @ntaining
ggelloraeavarl of, dng sorders rllatedtothe
1 Priity B eXpEpze paﬁﬂg lsaéﬁ? Py for exanpl e,
angi(DORBEHII g FSHA A ataegiudbd WhieRBER4ins Excigxagdt s,

di luents, .binders, carriers and the |ike include,

but :
ar e (Woallqvyipg fhegesulfing fisneption OrsEr pf Higmpeiphiy gakfor a period of time
suffRedn® 86 fodh AR 8 bEF&al &1 s phosphate, tribasic cal cium
phosphat e, sodi um starch glycol ate (NaSG,
cr oépoveladeorartosscar nel [ ose (CC), sodi um | auryl
sul fifeofuabmbf stdyBs @e)ntﬂﬁé Y@Idmkhﬁé"fﬁ a@uYﬁ‘c@én’c 6REEAk to afford Form F.

povi done, hydr oxXypr opyl cel lul ose (HPMC), My stearate,
Insame EErogdinentss the gplugon eeniinss bitidionnas aéléraateéher s¥plragmeethyl t-butyl
d LABRLE apd BBthyl t-butyl ether. T
e D SO SRS e b R 2L B RS epd iyt bt ether In
somrfplahm mbodtraemtsetﬂnmlgno ahdAdghioenato adiiyht butvlaftth@ns algwe 1:1 by
o%fﬁ?e‘)d' ment of the invention is a nethod of treating a
pattent in need of an inhibitor of vascul ar
enddﬂaleesiuispdnsign awstirédaet oriemecapt ond tfyr egieried lof tiawesufficient for
fo%e}tlloa %tﬂg o Czuagcer:nrg n Séc? rlrlil,llna ?gen susggn%%on i€ sf rrr%’#‘ % %mpgrature of
abomt 2T@redlhtsdue 15 P@L €n édﬁﬁ.‘er embodindntsa t}mrsyﬁieﬂdubm n;etlh‘ydtl ated ©mperature
falag Cld f a co fFornuIaI
offoRet & S Rl {Faf ot BPEBIRRFnR, i PEPHTg: inofid at o
teﬂnﬁer&u&ﬂ(\ﬁdﬁbuﬁ 07016l aBbUtGPC. Skl sbmb lembbdiments Ahe suspension is stirred at a
adm ni st% tioa.o e errbor%n&ant of the |nvent|onchs A od of
teRRIHEEE PoPhAI T (P AGmE GRBPLER the FYPERSIR: IF siired for a period o
tirhd\6H a1 (PlEbHr brIb1fiet. Gl sBide Bib&GinkMS, tﬁ?emih sioh isastisr@d Fod a period
har maceuti cal for mJI ation, containin

of tijaee@fralAusd & hewrsos lqnest niyy semgrembogdimen sarhe. SH%PGH%‘? kgt sirred for a

petibd 8f 1iRE LF SR 1 $hsiad &r 18dge Conmpound of Formula I, to a
patient having a tunor. gPreferably, the fornmul atl on is

a powder fornulation, suitable for oral
BAIPYHEA F O G
In some embodiments, the crystalline solvate of a lactic acid salt of the compound of
Formula I is a crystalline benzene-solvate. In some embodiments of the benzene-solvate, the

solvate is a hemi-solvate. In some embodiments of the benzene-solvate, the lactic acid salt of
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One enbodi nent of the invention is a nethod for
inhibiting the proliferation of capillaries in a

weoabieanto2ehi ch i ncl udes adm ni stering an eff ecPCYAIS2006/020296
anount of a solid pharmaceutical fornulation,

th€ RBhAbUHANG EdRulant BriBdhatlaetis bat. € It E&hmeh)bo@lfmeﬁts the crystallme
crystallinehydrate of a |actic acid salt of_a co

be@zenrs@pmueapﬂa laa@cwddﬁarlfgofttbe §OpRRUNE AL [osmplagyis crysta ¢ Yorm G.
1§Et§ﬁ1ﬁ% ?91111%' G ik Ql%r&fc%f‘zw Ald QPstdIBnePoenOMEendi Q6 Rkt BF h PRtic acid salt
urtable tor oral adm nistrati on. One enbodi nent of
oftthe compatiof fotnmlaal. bt sroe espbagdirapnis pﬁﬁc%ﬁ dhe lactic acid salt is a
a C I t I
nBAPEIRCEAL P, pLaL CUALOREs 3 A0S i dBchieoccen
patttrnaoneagxempleadivdichab provided incie wpwided infFiguos bl Belptivglst prominent
twfo-tHerla Pe <(s: %vlél:}rel a‘% %gu){ 8 \?\3%?’% ﬁfiﬁgilaé}?rlrl 56513011_'? %ezlbgpﬂ 13ré 5 é% t15.2,
abadiniod, sbduaﬂ'v d)naboiltnl 34 ntiduei 8.6 raboudti lﬂéa‘r,mbqut ﬂhé ghoeisr, about 22.9,

n vi de r ati e
B BB, TR Aot B M AT 12
an(:IEL;BbI[ﬂ 3]|¢2)7 Gég166sC My Sdrfinfc tihbeelihstay, ﬂ’(eecrpétalamf Bain G ddhedinvention has
salt of a mpoun of Formul.a | or a s
R PR PR SRR g’t*ﬁé hovg} P fiiiee ah%&-fﬁiﬁt@ vBles wigyideq jp Example
150 WBe@ Mo i hbstahitly” Th ehEdb@ic? dRbRs (tE:QYﬂWol-t)leté)fvaales for
crystalline hydrate formof a lactic acid salt

t he
méwﬁeluwa Dy Grraret 012 themighEve quensties of &hf'sa?aﬁés cqralso vary,
de%@x{@ngeﬁmdth%ﬁﬁﬁe p?éﬁ@raﬁéﬂ {eBhrdigleMtecadabi: in%uﬁt&gtﬂi@ceﬁ@trerﬁnd the

a powd In sone enbodi nents, the solid
pwmnmmuaﬁmcmlwdpr eorARdX sy difrpetion; R-theta defesonsistent with

Fdrh Q8 iR in @xﬁ’ﬂﬁﬂ‘ﬂqvj bEIBR! Al BisBsdd Mol & nShmyashi@t @an affect the 2-
state (Forml) a crystalline hydrateformof
thetaeles. é@p@f@althe ek piseenmentp bisiad inoExaenierl} ean|vary bynplus or minus
ol ¢ per enbodi ments, the solid formulation of can be
prepared in the formof a pill, tablet, capsule, or a
capl&i-FTTR asadyss efinffroai Greamples tavealed yovaglitilags dfabmtof.4% in the
h ctlc
teﬁl gra{%@e rtah rfgogl!le o%?ni()t Jra]lfeto ggﬁltgggp@ %ﬁlbﬁ{egﬁ@{e&mﬁg@#benmne Since
ths thesteticd] ibekdeye amtdrofomahemisnbiete inedieetet tebndisvd, dnspdsbrlated that
F pcgs Qbe‘r/{ge ater 1t an about 36 hours, greater than
05151 ) BF¥#%&r than about 1 nonth, greater than
abotﬂryﬁalﬁﬁmFd&ﬁl G @fin b papae¢d byhaty cfhmiterchis yesdliods in the art. In some
ordln to errb di nent ads _of t atin . "
ISR, TPHD LT ErTRERT Deeri AAEBF Opa] AP ¢ Pl igpniaining
beﬁmdl(ﬁﬁ%@mplébﬁplﬁﬁdﬂng%rm@1§Ihs’ig)ﬂ166/ed W| th multiple

acu 0 s | euk AM) ,
pr oéi‘)aslu%pec’\‘?/g%?%g %ﬁ’ééé? ‘i‘:cg‘n"lr’,]l@ﬁ%Jh cit 685 er, or

el E(Bpmwﬂgnthg b'ﬁsb@iﬁ[on&@btﬂcﬂt AR&hSeratiR@ind 3 ﬁﬁﬁrloﬁ\%f @ime sufficient
refrac patient, such as a patient show ng

for fogma O%Gpra@%m sting therapeutics or treatment
r egi(EESSatidgolH@d. N9 prescri bed/ clinical dosing
schedul es. In sonme enbodi nents, the patient can be
tr eélihécsowlph 0f sED® oRknS|assutaient amaynt AEberERReinIder to afford
ler f qb&]u\;
Fc%ﬁ &. ?’{(&%ﬂlg%ﬂ?)ﬁg&lgﬁgg tlh(e: §dg§t|§b Slé %nqg feaﬁ eSOCO Oo&x%ngéf BeBzene. In
sofngr mbghments T Bplutionscanépans #ideast $0% by (.yplg,lmeoof benzene. In some

embodiments, the solution contains at least 90% by volume of benzene. In some

embodiments, the solution is benzene.

61



10

15

20

25

30

t he hi ghest dose during diagnostic, prophylactic or

t herapeutic procedures that a body can tolerate
weizbdsaatozeubst antial injury. The MID i s revi ewedTius2006/020296

context of alteration of physiological function which

woultheb@sngeh 64 Slrddoatad teipenfeah@ TéiSa Ipefi®d 8P@the sufficient for
Factors i'nclude: no nore than 10% decrease. in body

ORBHPRIOTGRTR G- b e TBPAIBAIL, GHSSISPSPIgRLS gt & emperature of

aﬂoﬁtxi (p"(lt %8RB30 M bbheGhbRih & tHe¥Spehfot |sisirbdht a temperature
pat ol ogi cal paraneters. Solvates |n a fifth aspect,
0

ﬁ@%ﬁ@s@nto Phpve30i $h Pr Fomdesnbodiveass, dhq guspepsion is stirred at a
aci. 0
teﬁ%ﬁ%@ﬂéﬂ%ﬁ a@?‘utFor %Beab&ft 28 ol ufsne rr%grfe%oﬁﬁuﬂs fhe @uspensmn is stirred
at'agompettate df abers 2AtC.t n soefeeembpém@ws@a Ismapnleslcrms eﬁmrfall for a period
ont a I l.e
oL 0P, BLEREE, SFSA0 DARRS e i g
petmbg a>|ﬁ time b lab@m 24 hoik @r 1dnger. dx aompk emb(ldlmenlﬁs,dhaﬂlspension is stirred

h d_the
ST T R YRR pe—
stined Zengefiod vixine of abosioitoenbottingant s, the sgl vate is a
the s

| vat
a3 Jomaarvionof T O VA b (o T 4 Form

GP ProtadedShiddint @ teBMENRH I sﬂ’ﬂstarftlbﬂy nokiagler @ire fofhi (£€ compositions

| t tent to the | d
co%?gﬁ%% asc :Pn éggph%(?’/a, qb%p‘rsla(l)g/béi ?uat%I /a5 o% F‘%’P {{oeby weight of impurities,
s BRI addA& SR \CRfsRllin® a§ QleM Ak @nixtufs $8AEhed in a single
odi nents, the lactic acid in the solvate is a

p%f%m (@84 PAXtaies gonsaining greater @% 9(%&5@6le Atetght Formpd pelatiye to, for
exalfle, %&ﬂie@%&ph&ﬁemﬁfeﬁﬁt & binee cﬁ@{aﬂﬁﬁe fofths)2 Watdrligly, the

acid salt of the conpound of Formul'a IS a
preseys tnapritiondfurther RHP‘GQ%n@H@QFIV@tSeCOHFaWI%HGH@%@dF 9rents In some
rﬁgodhﬂé?ltﬁl at‘heéyt A %’%J M 3L, 359@703/0 laV %E& abélt %O%, at least about 90%,

em -solvate. In sone e I ments
at1ea4t ghiooik2ie-os ol leastaboutP8% byt wightaadi tdtals@lhtatmf la¢tis acid salt of the

cHRRA Aol Pl ohobyility £ ol 3% B € Bl cibodflfs, atteas
abloaici0%; aalchst abalt 70Uk att lbast dmup&l%,oht tefastFabpun 91080, bt fesst about 95%, or
at(f aét? a&?;lfltl dpgye%weﬁhf of tc%y o‘i a e ofqa?c_j[llc::%c g]salt ofs the co ormula I

a Cr yS I OXahe- he SO \?g e
1n02f c@npaaitioh ds @msdltShaIHormfGt hemmmoaﬂ\diffafenﬁ‘ ﬁ'ys’thllhﬂe forms of in a
acl

th t
e HRRAGE P DY e BY o e shieEoRmen e e &gy Powder

mﬂhﬁu&rmsytgﬂmﬁehhﬂlffractlon (XRPD) pattern, one
exa le. of which.is r0VId&% in is.provide

d |n H
| WpteRte I“Ve‘ﬂfi%’rr? & RIOYIRES. {Hef 1%@%20%% %u@gﬂlatlons)

co'ﬁtaﬁnng?\b&%talﬁng sol@d@@fﬂrml@ adactioRGidsall &f the c&’ﬁﬁ&ﬁid:bZFénmula I(e.g.,
about 13.6, about , .about 15.6, about 16,0, abo

Form, %andaF@@atGh gty Ph%@ﬁ?““.‘t%lqu%?&é%ﬁ Capry CXGBGHE: bzlidezs, diluents

ore%fi?@li'ltie olerdht o@@ﬁéﬁora@ga 3ane@yb QPﬁlscgf&régreléi&Ptétth@Qctl%ty @pVEGF-RTK
25. 0, about 26.0, about 26.8, about 4, about

meigoretticglprly fop pepmtie Anggenpsig @gqoglg‘ggd vy1ﬁl SR Exclpleflts, diluents,

binders, carriers and the like include, but are not limited to, microcrystalline cellulose,
lactose, dibasic calcium phosphate, tribasic calcium phosphate, sodium starch glycolate
(NaSG), crospovidone, crosscarmellose (CC), sodium lauryl sulfate (SLS), Tween,
polyethylene glycol (PEG), povidone, hydroxypropyl cellulose (HPMC), Mg stearate, Ca
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enbodi nents, the crystalline FormF of the invention

has an XRPD pattern substantially as shown in Figure
\NQQm@nmﬂatheta val ues provided in Exanpl e 14), PGIAIS2006/020296

the term"substantially” in this instance indicates

stéamé sFe‘Qﬁc Lhet %d‘(lﬁﬁ WeSrat FHimhRE] Mldd¥idon RekE. dARoMEEYbodiments,
The relative intensities of t he peaks can

thmompoamns aisptn APeer Ui  Fiebls afpp| mpreliny attﬂi’l%tﬁlg’ and/or oral
a&ﬁﬁﬁqﬁhﬂ e, the sanple nounting procedure and the
particular instrument enployed. Powder X-ray
diffraction two-theta data consistent with FormF is
j i nExanpl e 14 bel ow. As di scussed above, nmany
Eggﬁpggggcan affect the 2-theta values. Therefore, the
Expagle &ssi gnnents |isted in Exanple 14 can vary by plus

or. mn ahou naI . |
st 3Rt Riofe G s Ry RP st PRy B -
quiolinel-6As @addic atiddallithoresfeand¥irande of the di oxane was

found to occur mainly betmee £e C and about

160 OC. After r'e_sl easﬁg [ t he, 1H NWVR

anal ysis of the res f plg/con i rngd the

chem cal integ ¢ of the conpound

of formula I roretical 1,4-dioxane

content of a sol vale i s expected to be 8.4% it is

postul ated tha P ® a 1, 4-di oxane hem -sol vat e.

Crystalline FormF ¢hn be prepared by any of numnerous
Auret tydthesis of firéd-Nethylpipeszain-1ahbbditneaniline Fopn F can be
PR ‘?argd by crystallizing FormF froma sol ution
containing 1, 4-di oxane. One exanple of preparing Form

Fis agnNollaows: (a) Gsbﬁndlng(fppn Ain a solution
whi ch contg , 4- dﬁ@xane (b) Al ythe resulting

suspenS| on I r at—a tenperature or a perl od

of ti ¢ efent, for formatio QLA K, (c)
|sola?Fﬁg Form F. “The sol ution g%ﬁstep (a) E?E?ains

1,4-dioxane in a sufficient anmount to afford Fornn F
In some enbodi nents, the solution contains 1,%<di oxane

aﬂg Sawhlsﬁohﬁﬁm‘éﬁﬁhneaﬁomgt 12yd98 tmdlyitayid leﬁlthlﬁjﬂ pibdtaBRES71 g, 8.693

enbo |nents, the s iQn contains 1, 4-dj oxane n

mofPRiA Placeg it § PO Bortas AeCR f s é?ﬁoalas?ﬁew?% 2t fe flask

wa[sabla@ecpﬁn %n%lﬂlb@?haﬁﬁ IO@CWEﬁd'Wllaatéd Ridtily hheeBt&Ior(b@-nﬁHﬂHﬂme was
vol une.. The suspension is stirred a

COF’@?‘F;S%Y Eeied (t&ﬂaalmwelauaé@raﬁ SerowHingd HERLE 1 AGPRPLE gpnfimed the

difaBpdRRinc0 3 fle M1 2-nilrBarBIEE tHR TRRALN B Sre WikEpoured dlrectly (still
suspension is stirred at a tenperature of about 2 0C

- warg) dpie 509 snlp ©f reqm dwRETANE JPAFTEIls meghnaica] steing | direirgsulting

mﬁwré K8l s n%daurItﬁ' NPELAtY E&npferx‘%gﬁﬂltre gncpﬁ'}eltl & R0 terek0 'ﬁ'ie yellow

I'n sone enbodi nents, the suspension is stirred at
sotié thye ohtained waf addsd i 101_0007@ pHwatbioand sgrredfor|3Q neiowtes. The resulting

m&IRODLIRNLSa, ahi BheTUSRERILRN whe wiibd Wl BIMR (500 mL, 2X) and then

was dried under vacuum for one hour using a rubber dam. The resulting solid was transferred
to a drying tray and dried in a vacuum oven at 50°C to a constant weight to yield 670 g
(97.8%) of the title compound as a yellow powder.
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tenperature of about 5 OC. In sone enbodi nents, the
suspension is stirred for a period of time of about 10
waawes2one | onger. I n sone enbodi nents, the suspemngiSeme6/020296
is stirred for a period of tinme of about 15 hours or
| onger. I n sonme enbodi nents, the suspension is stip ed
for Zhgerlod of time of about 18 hours or | onger.
Solvate: Form G In sonme enbodi nents, the

C r Y%L@fllbfonﬁnﬁgﬁlﬁﬁﬁee@@@ 23, h Fot IhGIt) afdsthaded to Qﬁ ef1€ 5000 mL round
conpound of Formula | is a crystalline

betfomy Gt S0ty A 0 AvesbARe SBAHERRSSE, s tinlst, addition funnel, and
hORRARRE ph cg:' eV A€ flall @aiﬂlla%@i ged %itd e l\ﬁﬁly}f]ﬁse@azn{erUSS 1 g, 840

sonme e ments o ene-solvate
mbcT.57 wal) tand £@theroeiaiipaon@0omLiFieraadged to the geaptinmoflasls sith stirring.
TRE P BT R PR TR 1 JEn LR it o e N e o
waf hekied irud Beating manﬂeyce hm[ﬂtem@ teEopmat@e ofPy§t @i 5°_ﬁ?§3 almjpann@ned at
oG LA Ll PSR B RRER i S aba
HBOOE Afdrctlé meaoticn ohs Eanpiete; hdialtnﬁg Ivestdigonidnudd satl tthd seaetion was

actic Cld sal t a I tified it
coRT ) 5B GHETER PP RO RRERYS Jact 1 OB St Hprefon was
stided WY 40 3 Boul. OSHed eflstalR (0.80 Rf 0)85 Ggdol) Bf S:-I(Ag-lifeﬂlyilllperamn-l-yl)-2-
Rel atively ron1 nt two-theta peaks wer.e .at

U mSE WG HGHEL P T T PP B iady ocourted.

W@J@Pgi 4565mB) waPRIdbd bthe shrﬁJﬁQH&ctﬂaﬁ lixtusdeet a b8ridd ofadb@wtt one hour
, ~about 19.3, about 20. about 21.5, about 22.

whilsoltie injeyng, telabf‘é@rtlrezmasml%laeé aba; teipegiE Fanggeaon Byt 20°C to

302@ gkfte@%l'gdd%%n 3¢ wakehs g&ndﬁetea@l‘é Ysuftthg Znixidwab@ited for about

.7 degrees. In sone enb ments, the crystalline
omdwm @ agpmperatuferaf @G §30as The rxaitipeggakkius? fras then filtered, and the

(t
ﬂa%u g\ﬁ;}i gﬁ%ﬂ Q@iﬁé é;l%%ﬂ%ﬁé&"@stﬁ Ra mﬁ! Bxa 5%JL> (140 bli8h Jol¥R) U8R product
wassdmﬁsltfam taaistayt’ weightt of] 416 g E38:076 e'1¢1¢hblultdat aacuupiaat about 50°C in a
W%M@n% eta val ues for individual peaks can vary about
e relative intensities of the peaks can al so

vary, dependi ng upon the sanple preparation techni que,
P&@guﬁzgple nounting procedure and the particul ar

irnstrunment enpl oyed. Powder X-ray diffraction

t wo-sttidb@-Laitraardbmes(461 gn2.3rtolh) wWar add&d tsa proevk d2d rowmnd bottom

g By St Sty GEUTh R ot e TRE 1585, 368 iometer
pralsess IR TREK Wad thad Iﬁﬂgddl’imwnl-lﬂeﬂl@lpipdﬂam (97’05;, 1RO RUIS, 9075 mol) and

1P Rt (o0 et Rl o e darsfion el SpHpe ThE fask was again
pulr QRARAEATY bd 1hd RECtidd W4 rﬁdiﬁélihed- LAY ta ll’h@ﬂé}ﬂttwal” 8©at&Gin a heating
attributed to rel ease of zZene.

magledp ab iiginalyienpessae 9§ AY éhW T OrC) énﬁ é@ﬁmé@r%%téhatéemperawre until
th@ XORE&E T al @orﬁﬁetz (%calg absut ﬂ@sﬁdﬁlr%ta‘é‘ Chetch@ined ‘Uyr@ﬂ@@ S Mdter the

benzene heni sol vat'e stalline Form G can
regtiep avas gomplenieaiing Wﬁéﬁ%ﬁﬁmﬁﬂ e repctioneway foolqdrio an internal

teBErture of about 80°C with stirring, and water (3.15 L) was added to the mixture via an
addition funnel over the period of 1 hour while the internal temperature was maintained at
82°C (+/- 3°C). After water addition was complete, heating was discontinued and the

reaction mixture was allowed to cool over a period of no less than 4 hours to an internal
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enbodi nents, Form G can be prepared by crystallizing
Form G from a solution containing benzene. One exanpl e
wohogriepasi ng Form Gis as follows: (a) suspen#CmESE®6N20296
A in a solution which contains benzene; (b) all ow ng
tefnpSra@HSHEINSI 0. tTheStdckioRniftuicamgiahe! stredPodarf &ditinal hour at an
) Feri od of tinme sufficient for fornmation of Form Gd al}ld
n eg)al feanperRiyre, @f 2OPNCa Thateswpng fuxdwre gyas §]{;e@pﬁlteé§d, and the flask and

QR Were Ivazhdd Wih Gater mqn@, 6% R@RANG A ML BAEH5% @thanol (1 x
afford Form G I n sone enbodi nents, the solution

Ugorithsi geddeatyeflew solid pudngt wasi Rltred gk ageripg man apd ddghie a constant
wé{gflﬁl%‘i“sﬁf@g@% gi@ﬁ) Hel L ARBMGP AL 5PCah aVadRin KRN0 by
vol une of "benzene. 1 n sone enbodi nents, the solution
contains at |east 90% by vol une of benzene. In sone

rhodi : .. . .
S G e
essf fi cient for formation of Form G In sone

enb djgents, the suspension is stirred at a

‘H?gﬁﬁg?ature of about 10 OC to about 30 0C. In sone

embodhept t he suspension is"d at a
t enper at @. about B24rdOGct0 abo 0C. In sone
embodj,pEnt.s; @@%tﬂmmﬁvag@'

t enperature of [ abolit 20 O0C to about 25 OC

enbodi ments, t Usspension is stirred a AN
tenperature of about 230C. In sone enbodi npents, the
suspension is stirred for a period of &ﬁgp of about 15
hours or longer. In sone enbodinengﬁh/Lpe uspensi on

is stirred for a period of tine & abouP®2¥4 hours or
| onger. I n sonme enbodi nents, the suspensiop is stirred

for a period of time of about_ 48 fiourg_or _longer. In
sone enbodi nents, the suspension Ns ir or a
nge

period of time of about 72 hours or | The

net hods for preparation of the crystali i ne”solyat e

fornms (e.g., fromF and Form G provided hereiﬁ\gg

result in substantially a single pure form(e.qg.5

conpos0at mhs4-moclkt Aashiweg fited svitthastiradyothbrn@iéteralxmdénser, and gas

nleushoft sebtrbe? B R NP 260 s Ep G TLRNES Sggmettr
piwhdtin-agzl)m-xm?mﬁﬁpeemdi ZikédnlL bf 2005 progf BtQHUr ghé s aitife ;c?uﬁon was
PR el R JEnHBe. RGH. Shmstare PRpUsr e VarGr et The

rehbR Wl vigbro@i firr&d Y6 telsh i @infetalBompefie:@f &inNe !, whiBubbled
present invention further provides conpositions

theoweh Hienmirguiror Fierregptionowas wonitered dawle fRIGEE Wisaprearagge of 5-(4-
méRAHip AR -yﬁgf/%itrﬁﬁni%lg%%t I—é]?ﬂl@ Uihe/Qpfal@bactiGffe %Q?Bours.

80% at | east’ about % at [east about 95% or a
| eagiites gl theo §44-ethuepightaziof 1 -YlpR alitronpiling t had odisappesr¢dc from the

rch(fiiog, tﬁ@gélut@cfn \Ive!%g)u %@@2 'ﬁi%rl?n Hﬁ{%@ Ihe;it 4.0 %&ZI.ZnSemol of ethyl

conposition is pre n sone enb nt
3-gthodyeRrghinopropanoate 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
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about 50% at |east about 70% at |east about 80% at

| east about 90% at |east about 95% or at |east about
wO2b6chip792ei ght of total solvate of |actic aci dreaiusS2m5/020296

the compound of fornmula I in a conposition is present

praﬁdﬁg rahiek bPsWAYSaBgedil. dThd RE@RA 611 Yk adideh @ iA BFMEIOSL a 0.37%
a conposition can _be determ ned by routine

H@b%%‘tt}oés (’S@bﬁ Napdt o) was (en agddedinyopg pﬁg}megnd a precipitate formed.

T}g:' febu1Bs inBllure %Q’stlﬁ‘émfotr hendut k&d thERSilteRat qu‘l% sbity @84 {vBdhed with
al so provides for solid conpositions (i.

Hi (2 ke imbped dugst &tiSATG i avaseymtoabh pmﬂdm 2patTeg f76r1r%)dff [6-(4-
actic.aci d
g A P DS SOTRURT 0, FRSTUAG.Js, GE e et
peaier.i ers, excipients, binders, diluents or the I|ke
to treat or aneliorate a variety of disorders rel ated
to the activity of VEG-- RTK, nore particularly for
PR¥&fpd B, angi ogenesis associated with cancer.

Exci pi_ent s, Iuen e riers and .t
ot bl Bite Laee rskered mhvtes G6S] ff gomebup et Sondenser,
teﬁlﬁéﬂaﬂt@ﬁ@be |g@§hﬂéieandd<b1b&§jb¢er0ﬁ|h§|ebjﬁ1ippéﬂoﬁizhaﬁa@,charged with 300 g
trlba5|c cal ci um phosphat e, sodlun1st rch al én
(1Nerael) of r(égwwlw&?éaznbkés@@crawém RV il 98 2@ proof B{OH
(tﬁe@%dﬁ'on sl fRtaRd ﬁél-b%)em c&iﬁﬁ@c@d WPCH |9B’%téﬂ%lngﬁﬁ1d9{ ¥ @0 necessary to use
PEG, povidone, drox¥g cel lul ose (HPMO), My
209t rseef tlaanoles tlinreattion) st farqseltla& pelutigowssuTist eay grged with No
fo Fopi) o @fych%'(g@% H0 WRAEy &AM R action flask.

e conmpositions are in formsuitable fo
Tlmnm@n ivessel wastueged rgth I&nf@/f éﬁ rrgmats a%ﬁﬁrmugmgawﬂ@)hb, the reaction

w n Eﬁg:ﬁ??ﬁ%?{e b% r‘?élﬁ% Hﬁﬁg%h&x{ but Ceorngtgllltnﬂﬂw ?/ﬁISI hrou }é r’g]hze flask.

Theeadtiaz elas Rtirydd] at KHGETC Ghiemal tﬁmpereturd) adtile ¢, arcis (tbu@:dd:d through the
t hereof.. an esis of..

mishi 00t A1 6T BEP PP A ERTTBaNPY 1R SoPBlsisy casumed as

deterfalilea lb9-HZ‘m] tTheayyidal fbect(oiaﬂlegwas% 189&. nol ) and

e ]y Saereiot Bl Pl ) CoHteRber B TPgE Hom e

reddtioh, tNe sofhfiéh fvhaploWB&itRINBCGBA 15 FhimflesOl Thebcﬁﬁrhlnatlnté&fé@ﬁte is air
and heat ed untij | ﬁ -chloro-2-nitroaniline wa

seRgi ot ‘@F%/W?%télé?%f@ a(vegdrﬁxwureytowe rP0ght?)>6a8oky ef %tm hiefgoxy-3-
ln{sza{opkl?aaﬁoate%wsch%wa@ REdATS ¢hel B&t10h SARRRASBNE Berfd T MBout 30

'oro-2-nitroaniline, the reaction m xture was
mp}@@s edllgi reeetionywiss stirrad %%5°Cn@mem@0®mﬁrabﬁe)rwgﬁ N; until the
r . . .
RS U N TRSAER) BT e v
abbetrdkouad. umﬁeraﬂmiead’wn wiat comggete, the magdm v diltgeed mdwle seith through
a tga%du c?fr(g gtte%a ! ’Pl%grgw%on ??191( dsl.ﬁeelijfe Qfgre%enogvagﬁ% %ﬁh%g 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 while the pH was brought
to between 9 and 10. The resulting suspension was stirted for about 4 hours while

maintaining the internal temperature at about 20-25°C. The resulting mixture was filtered,
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m xture was filtered, and the resulting solid was
washed with TBME (500 niL, 2X) and then was dried under
woaowsurtRer one hour using a rubber dam The reeuiuS2E/020296
solid was transferred to a drying tray and dried in a
anchiha iitenvake veas vBORdt witkaHe© i3 1300 e coeqpidesodid 570 dgied to a
97. 8. of i+l e compoun o
o by biefia it bt ReREREE DR SelForllle sg58 a5g190 of t6--
mbthySpipetayinviag)-dHdedzdimidazol-2na T keceBO CddidriethyD wsidr bt 4 osille yellow
flask fitt?d wi.th an overhead sti ﬁgr, condenser,, gas
PPYfeEt In ZHATETRYY s Wotk TP, Pragrdien BieniaPe et e inegipgd the ethanol
whi 2skove@anddd &hcudt G/ avehdd abblit 989 MRIIMEEPIRRVEE T Maiter at a neutral
758.1 g, .840 and 200 proaof ethanol (508

m., 7:57_n§%€ X 5
PHvas fenaddedde dheresultig olleaid thosplytionsias gpelel ©rabpyti0fg. An aqueous

20N NSO SHu RSy AR I8 IRy WithaPid stiBRE td B tRAGH R0 9.2 (read
was mai ntai ned under N . T%e flask was heated in a
Wi 25 mgtenanibe gesubing nixireeywerathen Elgred anddriedgs dgsegibdipbove. The
akeac??gﬁﬂgggﬁ%gﬁglerg%?%€%%ggiIy g@gﬁ%ﬁﬂ%Qh%h?%?ﬁggddsasmgh
ag®t%rm ned by HPLC. After the reaction was conplete,
heati ng was di sconti nued and the reacti on was cool ed
to an internal tenperature of about 200C to 25C with
Metliod farmtpducingl Watee Cortantdf o6 (Wblethgi-piperaginilon)- PHbenzdimidazol-2-
JAoUL S, crystals (0.20 g, 0.85 mmol) of
Jﬁgga?ﬁ%?ﬁ§%¥6V%erazin-I-yI)-2- nitroaniline were added
t o t fe(4-Battyl-pipemtint] iRl Hibkesnidard o-yj-batic atihathyl ester (120.7

al read curred. ter, (2,450 nml) was added to.the _
o PRI pERonTY Gfis" S AP 4R e B ol b GG 5.9% 1O
who placathin| :22000emL rb@idraitoinefg3R aal \dissovasinasslhiRi diRBloBL500 mL).
tenperature ranging from ahbout, 200C to 300C. After, ,
T, @BAPIGR V6F CRBTBRHGY & GHEH B SSI0¢ AGORBSETAPPHlgT With heating

uifDAI b RreliB®asSiembild TiRrprodatile wiRGehaitl tRb nfore times. The thick oil
erature of 200C to 300C. The resulting m xture was

te
thi ebfaiopq tep deft ingthel fleveand Rladed dmg vepyvie pvesalicatediat §0°C overnight.
Y@ $Red éﬁa%@is YRl ingi%atéd 2% wheldontehl e 9.%‘%]? ﬂ“ﬁg ?clv%e?%i \gater content
d product was tant weight o 16 ¢

solid p ried to a constan [

oltyygedsby yhie mgjhod mievidedainerarsed tyicddsoint the p@cedume af Fawupim4. Other
_ - 20§ AN 1P 32
oA B SO I LK AL O3PS o ocoss

fitted with an overhead stirrer, condenser, gas inlet,

addidj on funnel . . and.ther ter. prabe. .The K was,
CFners pgsdt iR oo R st o FengRidacol
2-y]]-1M-qbinnidh-2-omad 100% et hanol (650 nl) were added to

the.reagction flask with stirring. The flask was again

Prose®ea®with N2, and the reaction was maintained under

N2. The flask was heated ih a heating mantle to an
i t enperat ure oﬁ%ﬁfﬁ@ : Qi

ey ature until e reafti olfzwa
I ut 4 0 httirsy as d )
. KHMDS, THF AN
N/\
(A

™~

[6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-acetic acid ethyl ester (250 g,
820 mmol) (dried with ethanol as described above) was dissolved in THF (3800 mL) in a
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reacti on was conpl ete, heating was di sconti nued and

the reaction was cooled to an internal tenperature of
wahost128260C with stirring, and water (3.15 L) was/uaged20296

to the mxture via an addition funnel over the period

5000 AL HRYE fvBd kStht D GorldBser, Mdchdn@iAP 8fiddr! kenpssure probe and purged
mai nt ai ned at 82C (+/- SOC After wat er addi was

with #fpoBt &-AMERHG- ﬂ@orwéeénwp%ls 493 hiedO HEmalh it addedltp e solution,

arld) 64 Hﬁﬁ%&n@r&tﬁ%@@a tr&isédocgl405tyeW}ﬁmpaﬁrth9 golﬁig hQ@ dls?(ﬁ\%d and the
t han ours to an 1 nternal tenperature of

soﬂt&mtmn‘npemtumﬂlud e:avlrad 40t& rolst KHMVARS (30'6.2am I&mjmmobnms added over
hour, at ture of 03 0C.

o Pt s ek SIHER AT phfisRiny BoRa RS CmPPeng betgipgencons

ydllolisBlutieRkas YRhBedasd el ivbiinkl t%‘xﬂﬁ&ﬁtufe HadXisén to) 62°60%fter a period
ethanol ( 1 x IL), and 95% ethanol ( 1 X IL) The

ofg60 deinutpn| thevintgwhl tempersiue deweased|tagledo 49°G, and ihegropetion was
%}gm%ﬁ'tgq)e S le(feogf‘ﬂ%ﬁg(%@ s%%ngo&aéﬁgl & lgr%gdﬁzéd e?Illtgﬂnedlate was

er vacuum vacuum ove
pr&sent) hddie shiolf reaction mlxture was then quenched by pouring it into H,O (6000 mL)

r{d stlg‘r %%“%g I?%(S'Lﬁlltﬁlgper élFe }t(l) ét)e/}g ﬁlrrg%-hgc? Q%%Qahﬁgnec i%fire was

théh ﬁﬁkredvamdfthet fiel padtvimsawshddr with watda i @i e2X). The bright yellow

g&gag H’%ﬁ@% %{)ﬁngz‘géfnzlape rte'i{tuli gtVﬁBI;lrur}r? j_)\e/ UI q@%gfcfvler%?g%t providing
155 A 4 net7wd)Piop e HRZ idBsirel- WLakrike-FiffubRAR - (mﬁxe%)ﬂp@é@zﬁnmyl) 1H-
200 1or oof EtOH.. The resulting solution was purged

of

bepridagol-2-gH- 1squmglinezene. Next, 20.0 g of 5% Pd/ C (50%
H20 w w) was added. The reaction was Vi gorously
stirred at 40-500C (internal tenperature) while H2 was

PrggesreB t hr ough the nmixture. The reaction was

noni (
et F 11§/ ?6%282{26:0% j C?&T(% ﬁ%}( gxl}a? ?@Hﬁﬁdﬁﬂ%}?%g\?&ﬁgﬁ cﬂstlllﬁltlon apparatus,

a tepprietdire peebst RdVe gas nelemg a@diion rfennepf andra ajechanfpel stirrer. [6-(4-
n
BRI ek ol ORISR 5, 5

was dhiargsl® 1rft® thelaatarnatdabe reetrt WasdfMgéﬂ g'lt(l 2, Zor Iﬁ)in)inum‘s. Dry THF

(28%%1[&) was 1;]691)( ar&ed m eﬁl:%gﬂ;ac otﬁts\‘f;igé Al ?reeg“ l\a@g%%issolved,

so(vent en admdvedrmr\atmm)hsﬁmtmh Using ]n@aas mecn:sms After 1000 mL of

Tera on. vas n|t followi ng the .

soffRRE b e teaobE: UMk g o B depy oo pijgeed it Ny

1009 phIcet dry TRt Wwa3nhdn adBedN@ Shelreaktib® umel #id whentafligolid was dissolved,
reactijq conpl S c00 room

VaPRHp QPHE%SP& V&n asHh F"r“gl‘%‘{ ‘P’\r/\tfﬁl &8&5@ ff St had been removed.

THié bro€dsk BHadaBip&E BHF addisoléent ﬂehl%villvlrats% AEd ARk 4 dimewafier which
washed with absolute EtOH (2 x 250 nL and the

a { ik pagpRle g TerBtved ey ke Elsahfdéiflalef@a (¢ dgtermine water content. If the

anBIyGi8 Sdho R Bd QHdtdﬂh@ GafhpleN b&iaiRIdO WS PEANGL09 hwatel N ﬁlen reaction was
resultlnig was taken up in 850 niL of a 0.37% HC
e

cogtinysli a5 SOSBPC? i W8 OeK(ZEepphydovaven 1B tgedalyss ghaved more than
0.29% tWalh, théNfle BryRSGbREL Bs&ie@LHRA. wat@nfifRH |u¥1{11ngwater content of

mxture was stirred for 1 hour and then filtered. The
lessghand).- 306 Wamadhieyedi t h H20 (2 x 400 nl) and dried at

[Sg??sze'? 28w M TOHThONE s RARVd: TG 025554 Gvad a&l?iévegl%sin%fthe 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
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met hyl - pi perazin-1-yl)-| H benzoi m dazol -2-yl]-acetic
acid ethyl ester as a pale yell ow powder. ProcedureB A
woeQ0w/ 121926 4- neck jacketed flask was fitted w t RC&US2006/020296
mechani cal stirrer, condenser, tenperature probe, gas
mhﬂ)ll et ThARd el w&%uﬁ’l@ﬁ %Eatedebear?ﬁﬁBrﬂﬂqgmﬁdrﬁﬁfé dfess-gar g@then the
Mﬁth 300 g (1.27 nol)
inBerifad - tnmpdnyﬂurephipb reghad- 58-92‘)0, KAMDS gelptiom €134 de, 2180 mel, 20%

Kg%\/ﬁl%.g@t’lg%l% s adé?go}gtc ehrgarﬁ: 01 {718, glré e{dﬁ?ﬁgl’? ﬁg@@lﬂoé%lgi Q%‘a% 5 minutes

mieidAthe igerhalathpagilirelap ﬁbduhB&S(D"tEHﬂHring the. additien. When addltlon of
resulting solution was stirred and u
thg EpYSHiTIo B35 NE3Gt SOmEISTs, e GRasion P t(l?@f 2 %2 5 s while

maReSHn dé the 1Hﬁrrfaﬁﬁeﬁ‘tp'eﬁﬂlré begkm 3BhR Ceackimile %?Wﬂea&’b@ﬁ was then
pur ge m nutes. After purging with N2,

repiowed end: tanaiyzed évysIéPL@a§f dlier rreetioni wis Rt A9, rﬂdéitlﬁil‘ﬂ KHMDS
Byt M GO0 RS 3 108
42/K foe 45250nemsnukes b(tﬁeeajna;dmt ofi GHMDS sviutiburaddedntvad dethenined by the

ol TeRy EEHER R 20, Gt bt SRt 86 e i 2390, then
56 ﬁl@&ifdégfi(rigdl “ﬁo‘gzif fr?ﬁu =510, Atk 80 maJ wastadéed. The IPC ratio is equal to

tha |ageaﬁﬁ%%spe%ﬁnr&farﬁ B0 Pefawf %ﬁG <4 methy lmf??g% lﬁsl%mﬂgaaldazol-

2300 1L 1H-QhihSHn-F-SndyIdidRASby the GrelicaisPenditl BIA® GhadtRzeld Snidinfediate).
senS|t|ve SO care was taken to_avoi d exposure to air.

Ongsothg teartigp Was| Pmplete (RG] rado gt i%@x;thesrea?tﬂﬁ Wabeogjethupp internal
i

DISRREPLOrLRchng AT 1) O SA9EL S B0l o1

matute& 5NIBE®141ntahla1gﬁa¢ nttﬁnqde‘.mapmtm)e arRdeys° Q2 Tha trq:ﬂluXt dvadenser was

et.el consuned as d term ned
SR SR o GART GROLFE RS- A AT b PR eIk F P (iglacion
usilegaﬁéatam mqlareaonmftat esoot hﬂL beaditénm rhadetgeil irkhevedd distilldtion was
marn1t ro ad of rea 0 | ask an
aiggmiis e 3% ekt aah alf ey tiih 20 THHEEOAL B paS fich gded to the
refdtlon {THEIE whilk Maﬂﬁeﬁﬁlng\@[eemﬁﬁﬁb tepdratiie at FOHBCMLTHel @$fion mixture

and about 3300 et hanol was renoved under vacuum
wiy G stirrrg a4 30-3PHn e 3Qininutygbadere cogiingrit o aawateméﬁ:mpmature of 5-

) ldjE'L anFi%?en srp‘ rL)n%\AF 9 hoglld e‘il{lé %Sltﬂgng %%éé‘lrls}olnr% %l ered im% {hh %ask and

resu WwWas S
fikercaked gzefeomaz;hgd Sfith Iwagd (Svxi 450 B0 Mllﬁ&ﬁlﬁh d)‘HIa)mMH@as drled to a

added qQver a period of abpout 20 m nutes o
ant Rl e ertVéﬂlaa%éar@% vagygg PverHo @W@aev#% @E@wld) of
4-WB$noDy-AUEB13-[6q 41aﬁtwgae&zamd 1J-9H-vERgnh@sslA-i1 H -quinolin-2-one
sus ension was stirred for a out 4 hours whi

SPefeHPHPAVAY- t he i nternal tenperature at about 20-250C.

The resulting mxture was filtered,and the filter cake
was washed with H20O (3 x 300 nmL). The collected solid
Prggedugi¢ Ced to a constant wei ght at 500C under vacuumin

a vacuun1oven prOV|d|ng 3 ? 9 g (90. 1% of [6- (4

N Toluene
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met hyl - pi perazin-1-yl)-|H benzoi m dazol -2-yl]-acetic

acid ethyl ester as a pale yell ow powder. In an
wabkowrnaksve work up procedure, the filtrates ReETAIS2006/020296

conbi ned and the ethanol was renpved under vacuum
unti fe. ﬁ@tMétﬁﬂSﬁlpéi@zﬁWﬂ -yDOa-batiniasnl-omoacett aMatdliyl akten (608 g,
neut r was t hen '% to the result|Q%&0|

2.8 oD i) 840 FaBOT BRI PERBE (Hcs 2 Tkl s < ino a 4

nddR @ LSﬁJlS%tS'e&Qd VRS Heligly AsARtng lrmel Yvithl 4 Eondadbd mechamcal stirrer,
stlrrldgtp bring the pH up. to 9.2 (read wth

gammléfs )m mena@%pqomgT sepehion Vressl WaePrresd wish é@ g doluene (7.7

%@d flfs e! rpe[%qoﬁgﬁ’)&&*e wHIE 1Bl 4:6inad.| YRe i’é%tl%n%ssel was again
proce re provided the light tan to |ight

ptpganidudt Ni sndynaniginedynder Yo e Diregpal immnewdie %f the émétilwgﬂas raised
Lll']}{ﬁ S%ngraturf: g69jcl[ ?r/ (Ifl’C pXJhl (ﬁ) g?ﬁe)zﬁnﬂegléa% gégl)p&a%rp Bf the mixture

IC acl

whOmiifitaiMed hyd3°Qi(pe BﬁZ)lﬂnle-a)ﬂ)r))xﬂnth@}emE iLrafdela@le-vs Mistilled#om the
tic acid ethyl ester (120.7 grans%_that had been .

flask evpdersiycedorssere UPShimd HY fos dissillipenkeadrt TdRekt/- ¢P°C) (Karl

Flglfigy%(nagl lg%da's_gggd\’@% 2@\8&1‘(&&0&6&&1%&1)&1&9 nﬂ‘ tf?@\;vﬁtmontent was

I ssol ve sol ute ethanol (500 nL
greattrethars 0.08%0} dmnwasth@roh@ émefrtaluent wes addedhiandk distillatignivrag repeated.

Tﬁlg h%rcgsa %Va%@%ﬂe@%efi d un & @at& @511’(&9 of 'ﬂetsé khaﬂlol 038/0 LVX? Q&hlé@@&) After a

ure was repeat
waible:om’m:ntdf lexis ItthVOMmeaKédd \kaalﬂge#ats dnsnontimeed Iaactthe agadtion was

o5 AL P RB RS B2 SRSl o FR o

TﬁF 25% kgW@MrﬁM@J@;ﬂasmm&rbummemas Db addee b 1y rédaticn under N, ata
met hod provi ded increased yields in the procedure o

rapsgpipthat the ingyopad fenapsrafn 0518 eI AR RO G Tl-ﬁ:ft%?/dltlon of
the ?oﬂa{%ﬁﬁln {-ButBkide @/aé)f:orﬁ}n&e ehd ARGk onl s st atltVihfdfhal temperature of

ocess. C. Synthesis of
lezlsrﬂim AP C5Eof 30 gmigut8s. | Bhg tbmpenahw wpé fen azibad-to- Zﬂ’% 41id-the reaction

PR ey e A0lne et e B s RRAIE I a8 regtfon wes
stirle@ f@Cit %aﬁtﬂmyﬂmnﬁﬁﬁ eThd ©b&iod,wa8 Mnl’ﬂimht))reﬁdl')ﬂ c&ﬁhpl%tioh using HPLC

et hangl as describ above) was di ssol HF (3800, .
tonghecl foraemampHont 9% i e ¥ié‘ﬁ§e3r hots, ot starting

mmeﬁname@@horssmnea qress HRANESBH SreP 0 tmmc?yd 1P lﬂlﬁeg @edctmnt Was not
ar 2- Ami no- 6-fl uoro-benzonitrile

’fs afip hourernofst PR egEyalentoef PofpsHuR ﬁ@uwﬁt%é ma?dded at a time,
al{dQH@&B?ésy(Ngs Yasp1Eed 88 Hre cABGed Whehe ?éa!:tl&nhf?as%hip% After the

had di ssol ved and the solution tenperature had reached
re4qtOE, Was lomPpleg-INSE B 76 vertey, wasgmidedrifothy shired aepgtion sypre. The
e tgﬁr\x!'agﬂleﬁfwa%gﬂ ﬁ%‘im%?t m}ﬁ"t%ﬂ égtqfetdf%W chf tlﬂgT tv@a%%l'lsldﬁ%d away

ase was co et e, eteroBeneous yel [ ow sol ution was
(abdntt &i Inbsdyolmnd) uﬂder neduoed peeissurefrpe rthe wadioh adxmuies eWaten(2.6 L) was

th?%ﬁﬁ%g? ﬁ{ogwéseg% rgac 811 B’léx rerﬂsﬂlgt&%%ddlan 1 | nee:Tglglc 1xturﬁ: was then
condA to room temperature and stirred for at least 1 hour. The mixture was then filtered, and
the filter cake was washed with water (1.2 L), with 70% ethanol (1.2 L), and with 95%
ethanol (1.2 L). The bright yellow solid was placed in a drying tray and dried in a vacuum
oven at 50°C until a constant weight was obtained providing 674 g (85.4%) of the desired 4-

amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1 H-benzimidazol-2-yl}-1H-quinolin-2-one.
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determined to be conplete by HPLC (no starting

material or uncyclized intepnedi ate was present). The
wohbwki2reacti on m xture was then quenched by p®edadriusgosn20296

into H20O (6000 nL) and stirring the resulting m xture
P Wlakion &f ABinb SYLIREL 3t (@AM ENTPOIpREAHNEL-y L NE- BB 25k So RS - 1 H-

en filtered, and the filter pad was washed with

mﬂmﬂ@ﬁ?W¥OOO mL 2X). The bright yellow solid was placed

in g %(%?t el 4t1{e@1Y f1afdedit 5ﬂp%§i v‘ht? aacoﬁ@}gdé eﬁi{n@ﬁuﬁ‘é proBO N, gas inlet,

over ni provi di ng desi r ed

ang- ra«mhmncas smrrwva@ H!aqeéme 4-hﬁ'§t%ym11§1ﬁp éfrha;ﬂaﬂc wafythfm chggsywith 4-
aﬂrngb'} R %6 ztilélte ﬂggl[ ?ﬁd \}/zrg?égu%?g%eéﬁ E&Q}ﬁ&lg At‘cé%%g 2-one

(161.8tg, IOl?ét m@lm adphe a{eugw salid srapenspended iprishie sthanolidl PQsml) and
s A ARSI Ep AR o ol o s

reﬂa;c @Emperaﬁte(bf abdy |768G) with étilrﬁﬁg Oved,a foriBd pfatout Whsur. The reaction

RS2 0o S e RN, LeRCLor R PGS o

thé f}%ﬂ%ﬁdltﬁé QuépBRsidd 3Rk MolBd Sbidobi B9 2 Bhdpsfatdd lof tRSB0°C. The
solid had dissol ved, solvent was renoved by vacuum

suapeslﬁlpn s ithsn fllistedg apd e filir petwaswesped Afitheyatar@oc HHO wE). The

ti ]yl e .
ey B SRRl B B e 51 R B RSBl BPRGRSB unil o
corﬂsntt\i?mghtamkﬂeﬁbtahrmdt duwlﬁaﬁadﬁllmnrsyﬁsslﬁhm Ardg \@e2topbf the purified
di ssql ved, vacuumdistillation was again
m%%ﬁﬁﬁ%%%%bﬁﬁPW “Tanot her 1000 mL of sol vent had been
rennved Thi s process of adding dry THF and sol vent

val masr eMed e s aft which a 1

Dm_ d‘ﬁmr@tl%g 3 %@lt ﬁ‘iﬁmlﬁ ro- gr{g it,—gl?egh)fqﬁnperazm-l- ,
I e eRkiRfd X2 yl]CﬂngﬁlHolmlﬂc-oﬁebBoﬁﬂﬂ ysis showed that

the sanpl e contained | ess than 0.20% wa t hen

reacti on was contlnued as descr t he \pext

par agr aph. However| if he hal\si & showed /mor e t han

0. 20% water, then t

was conti nued un

er cPntent of less than 0.20%
was achi eved. Af // gr content of less than or
about 0.20% was achi eveyd usPng the procedure descri bed
in the previous paragraph, the distillation apparatus
was replaced with a refl uyx. candenser, and the reaction
was charged w th 2-am no-eoHfh.00r o- benzonitrile (66.2

g, 470mmol ). The reacti ¢gn was then heated to an

i nternal tenperatur.e of 38-420C. Wien the interna

t enper @t ure had reached 38-42C, KHVDS splution (1313
g, 1.32 nol, 20% KHI\/DS ' F) Avas\agddefd| to the
reacti on via tRé hmn | ovar a i

m nut e 2] i erna er A ut
38-500C ¢ ] RE addi ti on. Wien addit

pot assi u se wag conplete, the reacti ed
for 3. 5

A 3000 mL 4-necked jacketed flask was fitted with a condenser, a temperature probe,
a N, gas inlet, and a mechanical stirrer. The reaction vessel was purged with N, for at least
15 minutes and then charged with 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one (484 g, 1.23 mol). A solution of D,L-Lactic acid
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mai ntaining the internal tenperature at from 38-42C. A

sanpl e of the reaction was then renoved and anal yzed
woyotdAk®26 | f the reacti on was not conpl ete, ad#Criusemb/020296

KHVDS sol uti on was added to the flask over a period of

(253 A1 én W78 S nldABmELRS tthO 1B g PatdgiHH), &trat&8(-3391%ﬁ;)f Q{d ethanol
m nut es ét he anmount of KHMVDS sol ut| on. added

(18& exorivves rrapgred gad fhen chpesylo the reagton Pesky aYtirgng was Riiated at a

111%?112% r%c%,@ﬁlﬁ tl%érgaca s he%g:q gg an fnfelgﬂa@ ;céglgﬂlega@;% g? B? 72‘?;3 SPhe internal

tendperatase aftliie deactionewhPBaintiried at 68-@gqafort I§-4hmiraesaand then heating
cot.res i . . :
GCHRFRBRET 1 FSeidog g et nsh B el F AT TirTqn i giecig

- theifindgamal 12 IZHaSk] Thét DU iflasK was-cduippe) with ¥ thédind) yerlifteature probe, a

correspondi n o the unc cllzed i nt er medi
refiie GORIRRSCF AR RQCH R oS et @p Pt tleh g 2 PR eﬂ% f§irrer.  The
filkBRGHA rthé%n@@@d £hediOmabte a0l BEAH tol BTPE (ifetaBteiperature of about
25-300C, and water (350 nmL) was charged into the
7886 cVoile Bpbaining e eenild reffuxaehanohFi396 nhhi Was charierd ki the fepk over a
petrigﬁ 'fr%(ﬁ{t ri@'mlhﬁtgpeﬁ"ﬁet fé%&lo‘ﬁt ag]§ W%? %anﬂ%@la&% laﬁ)ﬁnte al tem erature
condenser was en rep ace wth a vacuumdistillati
rapgipa franuboetred-H0C wethin 15a25 mewtey end thys t&n@tnatdramsomamtamed for a
usi,n t,.as.r ed. After .1500
oo H? ABRR ARy TR e Wl giel ot haRlon ] meyigSstals were
pre®ar; thedrerivgds lhe &dtivvaditl siIR of Yainéo-3-110660-3v16)-(4wasthy1Rgperazin-1-

a d t.o r ion f. |l e 'nti'nt
ais ﬁ%@l#éﬁﬁ@ﬁﬁ?ﬁﬂm{m Foha e metol Mot Bfer e iodhe task,
antafie fABHnSs Kifed at 64280°808C3d ﬁﬁm@& B’chﬁ:b‘tagﬁn% BdtRig the flask for
cooling it to an internal tenperature of 5- 100C and

cryfidh 9nger ¢y sls Wele prespgustiring was redygdedite g law sie aad @ﬁ rggggon was

sEIRPLER Dl Mudlatlo AL e NI TN T0E L o o

owdr & petiddef ab@m ﬁshbansi amdemglhlsumfgimxunawsj ftaed BOOE@h a25a50 micron

frlﬁta&: lﬁ{@ Orgﬁ %EF.C VrVE?S\gl\IV?% cg‘ Osthgetl% 4%.8% e/(;LI el dgtTedlu)ntll the internal

teﬂabbx’aﬁszwars ano Q- ihe coIHFMMbDWbi Osed PNeashstha fifet b4ke, and this
powder. Procedure

Pregeéur(em@é?med a.%ferP &zen- Ths polleptpd pelity v dripddp axopsiynt yyoight at
seeEIvnd@ChAugh By b vBshed o(zéloﬁelglnngrl@]? Q‘Qég 7%?i bf @&)cr?ﬁﬂlme yellow

2-am no-6-fl uoro-benzonitri wer e

lagtivanqid dalt o ot-amino-Sridupko-3-$6 L4-m|eéi§kplﬁerazled -ﬂhlﬂ-hwamlmol-%yl]
1%91&151%1 Q%ge fAHb%gr Mo & &ﬁef&%ﬁ%@ﬁ%ereﬁgﬁ@ u% during the filtration

tenperature
prp@a%thde ﬂeslsxeisohdabd mlragmr Wi tehver2hy minstopiol hemet (iltertake tends

to ?}clk\rl@éwdaqg%ﬁlg %gcolrr{(l:t s%cl%?h ePreceaﬁﬁsﬂs%erma)f{&L{l fo ax}gh 4 e}gf%lon%%dl\%@osure of

reacti o was agal
thawdtﬁimrmkanmﬁﬂatmm*@]nerw The |nter naI terrper ature of

t he Xt ur. S I ai, sed t

500 ORRASHE PG A0 SRRt komfln' PRSP LA PR paRotnd Gontains
dimiedstand erimas iradditiai netle &ﬁon&ﬁ&@ ladtic a@dd,) ThbBivhdde ratio of lactlc acid

.approxi mately 2.6 of vvasdstllledfr .
aipPElogReriar o striebhepreb S e Comperer! Hipge e abid Tay be used in
thélipgddeds tevgritedaid the 4Q84eding/ parabtdph) as( Krr inonolactate salt preferentially

precipitates from the reaction mixture.

Example 2
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Fi scher anal ysis was used to check the water content

in the mxture. If the water content was greater than
wO0208%27926en another 2.6 L of toluene was adde#Camnsg2006/020296

distillation was repeated. This process was repeated

im\ty'Ana?ysﬂa;fejacﬁ@mﬁ@auomnegs than 0.03% was

achieved). After a water content of less than 0.03%
Prghminagaeedlindediisy was di scontinued, and the

rea S | edl dif@Pacbn)l MiaBysBRlwere carried out on a

ten%%?ggﬂ%g §$9?7@?5 C$6%%%§33|un19 bJ?%X|de in THF
SI(@MuXRméIGOO X-r&@p%’gder difartoradtergisipstCadse tadiatiopu i bacingfgyment is

e t {

coffied PR i Einh R bty T AER i Rl oo 81 O and
4(b1ﬂlA9 Ws?&ﬁ%ly ATthdlvaﬂdicE amhsoafteringalipoteas sdt atl ¢ aﬂduhe:mebcdﬂng slit

mpl et e, eact.i on was,stirred
wioaRbar AL e oD Bele TR0 G190 Nt SSntIphgh Boector. A

thb! rm@ Elé%a%o‘ﬁtlﬂ\ﬁﬁs the Qt 5 Ainfdle 1024 doeBifds/002d stePPirb83%H o@D °C was
was stirred for at |least 1 hour. The tenperature was

usedhers- A@ur@eﬁﬂu@oge[(@@ -regtley Ipibesazie Aotk B bowramisazal-2e]-F quinolin-
>l 8ol OR AR R PR SO0 SURNLRPIARLSEp i
pawter Xtray diffrgtiomt eri al s (typically in 2-3 hours, both
starting materials were consuned (less than 0.5% by
area % HPLC)). If the reaction was not conplete after
Firthep ARBD GineddneizaarQy rbﬂmiiwaﬁ -Butre-3¢ffo- (Botetig niparazin-1-yl)-1H-

b B L ET HLC QR OREN THALTERE 1 cact i on vas.

CONMUIERT® wabfdafiiedt fie Wwign et PIflipsWE PeROpgHdet @iffiB&Ometel (@dpper Ko
water was added to the stirred reaction

t .. Th
roflGHOD| DA MR DO ER VG &P P GRPHRT e G PO Due t
the @]% p%fé?ic:}I bemd ireated dffel subfshc@WRY sdnddOHS1deds bveRYcovered with a

volume) udnder reduced pressure fromthe reaction
thin K@nﬁmefoﬂ\m%prep@a@m}l ajamineh8aw eorhd  dhe Py elengtiyof the CuKal

ra@\g{ggr{ #NMH%G‘{X“ I t aggul?er\ﬁﬁdogylﬂta{egr}t 1:1 Y EF%IG ‘of I@ ﬁV it e%tﬁrent of

el coo omtenperature an rred or at
40 maAstA dteheias of AHRS, andkd coustingaisme hE0 fto P. Hsrped ste@mwdretapplied. Due

to&%ﬂéﬁ%cﬂe%?i@ (gvt\%j povvvvg re]gl%wh%M %%g)éq)%tlfeﬁ, éc%% eC r?gﬁln%nglgr_lrﬂa Be variable,

andrd gindll apedrplods dadkigtbund sespltiag €cn the Xaﬂtoyll foij it diéfycudinia distinguish

R T AT R SO T

cridralligxtion Expéfin@nt3- [6 (4- et hyl - pi perazin-1-yl) -1 H benzi

(r)nf gaiﬁ)ﬂ%" %1?4 o H Olglrl] ?‘%!Glls EEP%H%H Wﬁ%ﬁt{ef ! ﬁ?ﬁ%twglpf _pmn}ln?q_l_t%o%heta

pe@.ﬁsz‘bvérﬁ lodsEld a2 awul 57 HBsunDl. 3, Aboud -1 2 BEaRduB S aBbut‘hS@?E%ut 17.0,
ui a condenser tenperature prao

ShGHETS It Th PR PN 2P P2 0o AL RoP .7, ot 24.7,

atdB8ALS. 0GR DS b bt J, habdoowes 4 dgfeeehar ged with 4-
am no-5-f | uor o- 3- [ 6- (4- met hyl - pi perazm I -yl ) -1 H benzi m

i dazol -2-yl]-1H quinolin-2-one (101.0 g, 0.26 nol),
Eﬁﬁ@% Re yell ow solid was suspended in 95% et hanol

O mL) and stirred. In some cases an 8:1 sol vent
HV@WN@PEQY@§EG“¢H€ suspensi on was then heated to a

gen tIl‘l@estigation of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-
y1]-1H-quinolin-2-one lactic acid, Form A, in a DVS experiment shows that below about

80% r.h. the investigated Form A is not hygroscopic. All DVS measurements were carried
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reflux (tenperature of about 76C) with stirring over a

period of about 1 hour. The reaction was then stirred
wbano6A37926 m nutes while refluxed. At this poi RCT/USE®6/020296

heat was renoved fromthe flask and the suspension was
oftlat QWdreTaﬁv&QlﬁhldItQ cﬁan'g@ pReoat. UHBwEVer, Zoxpefi8io i %ondmons above

suspension was then filtered, and the fil terwﬁ
90 keddiela pigmilficam tater pptake, BSh ¥ap notReEIDEiAly EaKess ®1wg§he applied
mb3GRuRh tat‘ﬁgéj Fﬁhlfénﬂ&lé' e vJafe@)ﬁF@Eéjw% h&Gohplede %ﬁ&y&thOO minutes

oven at C until a const an /g ht was obt ai ned
the trgletivea hivpidity Wiasu pagjmadobaskt fipm Wi 2o 006, Piog) resplts pE the DVS

mg%g .118§%é$%1%%§ﬁ‘§ F%ﬁre@%ﬁ& how powder. D. Preparation of

4- Arﬁhemqﬁeoﬁk srﬂmhjh‘tso[f Goifal Arfe twhaelr Wb Peterainett 4ty?B G to be greater than
449 /ngéo gﬁ“ 1}83 -I H qui nol i n- 2-one, Form A
PR AOP SRS GRS O A 3000 nL 4-necked jacketed
flask was fitted with a condenser, a tenperature

Qe Vo b a85ec G G R TR ERE G o HAulh B -1
(4%&&&1@@@5% 41 @R bengmidasbl 1yl]-1H-quinolin-2-one

4- am no- 5-—fluoro-3 r J/I nnf vl —-Bi para7| A} yl\ !HbenZ

i m dazol | SHLEAT | 1 g ). A
sol ution|of D, L-Lacti ’
nononer - see—the—fettgw 9-nl),
and et hah ?Cta%eliﬁilf L) ed to

t he react Lamtef-thaak $i1Br i ng V\ba‘s421 nitiat ed6 at a fedi um

rate, ang - gction s—heat to—an ettrat
t enper at uLaé:{acF)Gfm@g 72(.0'0$ﬁe i ntlernal tenpérature J)f t he

reacti on was nmi ntai ned at 68-720C for 15-45 m nutes

E}@r}lg i Qen heati ng was di sconti nued. The resulting
Mxture was filtered through a 10-20 mcron frit
ChahicelStabilityt he filtrate in a 12 L flask. The 12 L

Sy IR e RBE B et Pafdnd R Ak B A R i oy iy wnder

stRbH ¢RblitioAd St FPC/BUES RRAM Rirhidf tﬁﬁnd dtre/10% tdlake MmsditheSolution
stirred at a nediumrate and heated to refl ux

sapipiee OF Higlfree dpserndiors fovverisiied ingeyled vinls i deramphient fFopryrature.
sﬁ;@&n&b@ fuibd %,pr@aaaaﬁﬁed( fme! g@nﬁ‘%nd"‘@&alﬁ@é”fg@ Endrficd N&ability.

over a peri od about O m nutes he reaction

Smpé@kwvmullqﬁie«ﬁ pé%:é?‘f@@lmqsl tHRc-poiRis rand [assaEefoey Pl ewith UV-visible
mﬁ]ﬁiﬂﬁ' &}Qveieﬁlgm @é%%l‘ Gf‘wg %s%csrgﬂ ?1 %th %oﬁﬂ @Eﬂee ?n@'gglutlon state
tenperature was maintain of a perio about
chemiaal viaktilety of the waniasselisrarengiser bpdgyect ed for crystals. |f
no crystals were present, then crystals of the lactic
acid salt of
Tablei SdidSthtelSsaloliG/HBLCAunlysisyf 4gingieo-azfluvrbBt[5-(4-

mletll_ll_Pf é)%%a%azrﬂl ? eﬁ)o%% éag}{%llmfﬁ2}%89#1-P7g(1k—i—qumaﬂtl-g oglp 2‘5%% %sr?%\'lkég_.actate

Satsi rred at 64-700C for 30 m nutes before again

L crvct Al o e crvuct al o AN O
<

nonoct
T

Aa—the—fl ack—f

qkesent, stirthd was [BHICEE to a Sgmet atorand Lhe
reacti on was| at Time=20 Time = 6 weeks

Free base 97.38 97.83 30°C/60% Relative humidity

Lactate 98.41 99.04 30°C/60% Relative humidity

Free base 97.77 98.23 40°C/70% Relative humidity
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stirred at 64-700C for an additional 90 mnutes. The

reacti on was then cooled to about 00C over a period of
wahoost12d2hour s, and the resulting m xture was PCIse®e/020296

through a 25-50 mcron fritted filter. The reactor was

MasHed W th podynol (4843p%) and ST ui'Ceiv%akile fuiity

i_nt ernal ten ture was about-00C. T)hn 6r;nl d—et-hanol
Riglecttieed to WASK the fi|Plet cake, aAUCHATRFHvcmgfY
was repeated 2 nore tines. The collected solid vvas
dried to a constant weiqght at 500C under vacuyum |
Tykde 3y ﬁpl@.ggp, Sg,qt% {S@pﬂﬁyl C7A§aléfg5 oﬁ%ctr&p Salt of 4-Ammo-5-ﬂu0ro-3-
[ﬁ@ﬁtﬁ%ﬁ%ﬂb&ﬁ%lﬂwm@ﬁilmc&%ﬁz SAl1tH- Qﬁmonn-z -one

[6-(4-net \/I-nlnpra7|n- -\/I\-Il—l-hpn

i m dazol -2-y ui nal | 4@ Yo plima=rTubher  d;
S% fhert condit ékeé' }\?\E'kr'@ g)c&;yygy used dur| ﬁ Oidition

fllfr:-'n“lnn process \l\hllp thé dry solid dld nnf appear

Lacgiene very hyd®scopic, the?38t filter cak€ tends to

LRIk Up VAt el o@gld DeCOne S[ggCRY. FPr ecaut|l fibeniVehferature
t

aken to _avoi.d Ilgrnl nngpd exposure of the wet filter

cake to the atnosphere. Commercial lactic acid
Eﬁﬁié‘[@%' |y contains about 8-12% w w water, and contains
rs and trinmers in addition to the nononeric lactic
Campdctlonrﬁéumar e ratio of lactic acid diner to nmonomner
er y o] 4, 1034 1. ~
aC| 6 Z?%ée u%gd%waerg% p%gcess ggﬂgﬁ h}{lﬁlg&]aﬁn yD-1H
quzmué@ph@yﬁal&hgmagihl-hsnd Fernnghn maaqirat/e;g@dl etnd filled into a 0.8 cm

ORELENE Sl Lt IE BB PTALE 1RRCAR ) 1. o

refledd taneider ytre@pthsdrel thickhdsy oStthed caspdetseivenai mwsyred(ﬂlé’]ﬁg a VK 200

er diffractio anal yses re carr e
iyl PR ST BB SRS NTER (TR SRR B ctate s
forfis $ihn@doldpadtalitiaiut Hendeblogtd daptor tiipnt i s equi pped with
a fine focus X-ray tube. The tube voltage and anperage
were set to 40 IcV and 40 mA, respectively. The
TAHIY 8/ Q8 fpAciditofSCahingr5-Ngbrol3-[6S(41RétRy ?mermn-l-ympm1 he
receivi n% slit was set at_0.15 nm D ffracted

benzpmidazal; ﬂk%HdE?%‘Pé%OW%Ftﬁﬁlsagm ntillation

det [6GuitQlormA t Net @ohﬁ?&tiif)@ﬁ a@gm)t)lpﬁyous scan at 3
; N 9]

ernegm e (0.4 se¢ (r)]rlr?s 0. 04 Ec?cﬁgss ' O{Q:n%i'leS s%r(e)ngét‘rl? (gg-s%ﬁg

4- Ami no- 5 fl uoroCmeiiet(4- r(mhi)yl pi pe€ahb) n- | -yI ) -1 H- benz

im AZGI } U|U|| ettt Z—O1e ——e—actt—satt—were

fou tFtS mal | b| 1 IYrg hi gh cequrGee of cfrsg\jgst allinity and

haveLaatatdmsatlicht Feswder X-r#¢ di ffrattd on. Further XRPD

Cha t—om ; 2.97 161
4- Egngaog-;g-l%?uor 5 [ 6- (4-78t hyl pi perazin-1-yl) -1 Hoenzi

m dazol - 2-yl]-IH quinolin-2-one Lactic Acid, FormA
gﬁﬁ? pas carried out with a Philips X Pert powder
Fact omet er ( Copper Ka
Morphology of Form A

The crystal morphology of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one lactate salt was determined using a Nikon Eclipse
6600 POL polarized light microscope at 10x and 40x magnification. The lactate salt has plate
shape crystal morphology which typically is preferred to needle shape crystals because of
better flow properties, which positively affects formulation blending, filling, and tableting.
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radi ation). Metallic sanple holders of 0.4 or 0.8 mMm

depth were used (TTK type). Due to the high potency of
woheosinwest i gat ed drug substance, the sanpl e heCuaIS2006/020296

were covered with a thin Kapton foil after preparation

in a lamnar flow bench. The wavel ength of the CuKal

radi ation is 1.54060 AL The X-ray tube was operated at
Examplefage of 40 kV, and a current of 40 mA. A step
D8C%EFEm@ 02, and a counting tinme of 2.0 to 2.4 s per

step were applied. Due to packing density of the

powdaifferential [ieangingsplerimeirg GS)S;C)t\ﬁ@ GrEtedogben Hamiipss-flyoro-3-[6-(4-

ari | . d.: i mr: us N .

B AE AL BBBi SO,  PORLRIBUS B, 48 o . it
PetkigtBlmepPSG7 (eotshsaniple ransealdddn gindr Uging a beatimg ¢ete o 4¢K/min reveals

i h ; i o i .ned . . . .
Y
follswed oy & dednalreffecigbatepodsiblRebmespordeyd tpthenitarenf decomposition of the
OO T TN W T N—
typlaaludnttihthylof fakion tforld cigstaktine irn?6f b dnaghaibbtaddd. ORepebitngt the DSC

cxapin 35S Braipilh oSyl B it D og Peherict hvothermic
si%iﬁiﬂrtm 2142 °€||y gfoﬁﬁ&gcp i[fo t(diff@ént Eﬁfd‘tﬁhé ﬂafbV.?SH}hgaltésﬁllﬂ ;Qlfkg)gested that
-am no-5-fl uoro- 3-[ 6-( 4- net hyl pi perazj n-1-yl) - enz_ .
decApRsFom. ?J ) fas:ﬁatﬂr iﬁ?ﬁ ﬁaqtqdntozi%ﬁeplﬁ%&ﬁl?qyea%qyod,&- rﬁ\gi%r%chmg a
tehﬁex@t_u@vé‘f BYRE tHeBible TR Wherlched toR3bQYY 280 Q¥bcoBE ¥edn- Whas performed.
the investigated Form A is not hygroscopic. AU

DVS
Thie sesondsean skowpdrtwo sapl serroiath aerraxpeuinedp AGr\né abeiddi gk The
e A e T
raffot stowgpéletasiboy peaky eWsilbibe fdsirstepgwashastribpiotl ite decomposition products

forr‘ﬂ‘aifds (&ﬂ’n%n%ﬂ]t ﬁ}s\%l\gc%h, Jﬁ? rsé gﬁ{)rs‘[%g %ii ﬁtrk% E%togé Fouﬁ'l%&za s Waisition of the
no conﬁle e when at 4 nutes Lhe relatl
arherphals ttyrmwedichda rinedbizh ok Efamgrie 95%A troprb@dativé ®SCetheimagram is

of the DVS neasurenent are shown in Figures 3 and 4.
Sh‘l)ﬁ’gma '§ds sol ubi lity of Form A in water was

determ ned at 230C to be greater than 400 ng/m (non
Eg@ﬁl{i I %bri um situation). Table 1. M sture |Induced

Jrf Change in Lactate Salts of

THe Afilofjshoas Fbiia " sf-43A nfro-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-

(4- et hyl pi perazin-|-yl)-|H benzimdazol -2-yl]-IH quin
beyyzimidazo -ﬁallé&-ﬂm'@h&-%f@rﬁaesf Agfdipi ity Dry powder

sanpigs @horpkE bREE asrd AF—%fﬁo@S-Yl@cﬁr@-3ﬂ[%l(ﬂ1rﬁétﬁﬁ)€iipéxﬁzin-1-yl)-lH-

open_flasks under stress conditions at 30C/ 60% o
benginydazglel-WiimHgauigeligrigoneestirgwdd ealtatps Brodussddiyt yophilization of an
aqa@dudtsbRfon as follows: 580 mg of Form A were dissolved in 5.0 ml of water. The

=

solution was filtered through a 0.22 pm Millipore filtration unit, and transferred into a 100 ml
round-bottomed glass flask at 23 £ 2 °C. In order to avoid contamination of the lyophilizer a
G2 glass filter was placed between lyophilization unit and sample flask. The clear solution
was frozen in a bed of dry ice (solid CO,) at -78°C, and subsequently the glass flask with the
frozen solution was connected to a lyophilizer. Lyophilizer type: CHRIST, BETA 2-8 LD-2.
The initial pressure of was 0.04 mbar, and the cold trap temperature was -90°C. After about

17.5 hours, the lyophilization was found to be complete and the flask was disconnected. The
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sanpl es of the free base and Form A were stored in

seal ed vials under anbient tenperature. Sanples were
woubdead79at pre-determ ned tinme-points and anal peeastms/020296

chenical stability. Sanples were pulled at

opthied §bR6W o8 PowiRr PRk NdharadRelzels SR YRk doy mlg,szmatchon, Raman
UV-vi sible pultiple wavel ength detector Two table

SREGHSSPHYm §1d Hé i dRdhas cavpedsent 49 Aefprmung the X:%Pé?rp%tgﬁms of the

afbPRbUsl fo¥n Gl atshBilMARdnRIASasSREdfbe@ TS BIMER iRexaMiple TADITEe XRPD
2. Solid State Stability/HPLC Anal ysis of
mgasyraniegt of thp geomhguy frm ghown in Figure'5 demonstrates that the yellow solid

péBdehyd eés&%{afﬁ;lath#rp%ha tletF Z@@@ag@g&kgmm& H:tqeasp alree small

n- 2-one Free” Base and Lact Sol ut
r@kat(bvosthalsi piaky /apPRCakevdl 367 sboit 200t and Swit 2616°) 1ndlcate that

ARG SR e TR AR A e g 9 el
Naveirthelessn -tz emerphreniirm & Callp amtieroamBeotd caslitRO nfy wis further

GRUTATE be prvls oo s By 1 540 S5 T Fm e

m dazol - 2-yl]-1H quinolin-2-one Form A was prewei ghed

and figlled into a 0.8 cmdianeter die and conpressed
%1580 psi using a Carver Press (hold for 1 mnute).

Dﬁdaftl&sminbfmllﬁe‘ﬂﬁhl e strength and thickness of the

co S were neasuyed UsSi a VK 200 Tabl et Hardness

TSt by St etk HOSa R gE e O LomEsDio-3-16-(4-

mbﬂh?lpip@f‘atzﬁltﬁyﬁdt{tbeﬁl@lhﬁ&azﬁl 91 Wﬁtﬁo%ﬂ fat‘t@:lvliméi the amorphous

tendenc¥ to cap or. chip Conpacti on of

fopm ayith g Ptk %16% D3¢y égO(@ sa}mlmmealé@ #yHp. |A lqaying miepz30K/min

reXidadkaz 0l endgth}éﬁﬂlt',' ghﬂLHfﬂﬁ’é hilorphQRSFokR AL AL S (S"fﬂ)éak @fa&mﬁnﬁ), which
6 Morphol o orm A The crystal norphol ogy o

Comewﬁ%l 19 th¢ aléi»Sdrasmpen plthpematphpip@rsz | whsewl)thpmmp events

béWvéiﬁZIQb”C?anﬁl 150 lotF (H‘fﬁlllo? gjcétﬂerﬁ ﬂ%ﬁodtqg% g&(ﬁﬂlvted ‘ﬁ?ﬁn gndothenmc

det erm ned usi ng kon Eclipse 6 pol ar
sigrialykat aboel bECYpe alich Oyighd e ﬂ@bu‘r‘végmﬁw caisienes. ofThenelting point
pl,at 0
hREHL RSN P DL, APl Ay IR R Elin
a her fuse T)lfe ebﬂbﬂhemmé bigwal prag pgmhlfelssqwedhjycdn ep@&ﬂehnw eldht (at about

1 aisDor i SRR 4PBad 5iPiks heontopiiief BT a7 1) and a furthe

eng 6RO g gk (A Bbdlit QM w)(v@‘ﬁ@po\éﬁﬁly%aﬁésbsmea% F&¥h A.

4- am no-5-fl uoro-3-[6-(4-

met hyl pi perazin-1-yl)-I H benzi ni dazol - 2-yl]-1Hquinoli
}ﬂm%y]@m lactic acid, Fopn A, with a Perkin El mer DSCr

ol d sanple pan seal ed in air). Using a heating rate
ram(/ nﬁ ¢ AgidSaltof 4-Amino-5- fluoro-3- [6-(4-methyl-piperazin-1-yl)-1H-

benzimidazol-2-yl]-1H-quinolin-2-one, Form B

A. Preparation of Form B

Form B was obtained by all of the following procedures.

Form A (202 mg) was suspended in 2.0 ml ethanol - water (9/1, v/v) at R.T. for 42
hours with stirring. The suspension was filtered and solid obtained was dried in air at room

temperature. The final solid was characterized by X-ray and/or DSC as Form B.
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an endot herm c signal of Form A near 211C (peak

maxi mun), which was i mmedi ately foll owed by a thernal
wehbwar7ehat possi bly corresponded to the star PCoOfUS2006/020296

deconposition of the lactic acid. The observed

endath@r Ai(C1 Sngnahs wWaperalae i 2@0mul\/gaK Whiagdd (WOUVA) at R.T. for 21

correspond to a typi cal hal py .of ion for_ a

houps with L ﬁqsa?nsg?n&%gt iHerpgand ﬁ%lléI %B@aw%@e@ﬁ% air at room
tePPEraf¥R aht ARG wak dh8atlRgd e dfandBKORTRs Fesy Rt ed
in a slight shift of the observed endgtherm c signal

t o Framae(50 g &ves sespewsled dp 24 anlagetoniBlle  water Q08) v/vmt §0°C for
aloBBM hoRUSaE §t§rﬁg% tpgd sugﬁéfl@l'gﬁ Qs tﬁ!lt@t@d Qlfld H‘l@ Jb%?ﬁe@tv\%s dried in air

salt started to ace above 2

etmeoms g et G Gk ol v TRBOGGoecHe X ampngawSC as Form B.
guenched to -500C, and a second scan was perforned.
This second scan showed two small steps both
Bcorr)éﬂaamdialpglsto@Fbﬂﬁ’Bof about 0.1 J/ gk The first step

d near. 2C. .and the ndto
at a 8P ng 1ecg (ait é %é\%\% énertg? %{%i’) Sqa%tgrﬁa or i axa na%mllar fashion

aspdeaskribetiVod EortrhA ihiBxatopkt 2 p Onesxahple iob tieeRPD pattern of Form B is

PPREL BTl & dF R PP Eahantt Bha o 41aBou 168 bout 113,

aiotiaNse, Tab@l’ﬂ 100, 4boet Hm;mhmms 3§ aboti Wt‘ﬂ about $6. d&ﬂ)@ﬁﬂ 17ea] abdut 18.5,

ahgpb{?’% anut %£ ana&%r es e t kﬁg P %gag},@g ﬂ)ﬁ%&ﬁ aﬁ)oﬁch%Vg] a{)out 29.3,

abbu# Iy 8)@bsut B uoabaut%z[ﬁawn BEb hibbii PAradiaBodt 3y13)>: | Hbenzi
ni dazol - 2-yl]-1H quinoli n-2-one Lactic Acid The
anor phous form of

c4- a']&ﬁh@ys@‘Jf'HW&Qte&VLt@r Cont¥Rt MRhPET azi n-1 -yl) - | Hbenzi

m dazol - 2-yl]-1Hquinolin-2-one lactic acid salt, was

pr odfeE4L %9nqlxﬁeﬁp<rﬁ FqrengB jsamples rea'ﬁalabaemglt doss of iabontSs7%. Ata
hedaBhd QWSoE lgqgmﬂgthgfwei:gm f@sﬁstéﬁ%"d ud LSRR MBS nl {émﬁ_}el%tu% arffthe 3.7%

water. The solution was filtered throug
ofjwaterivysar eonfril¢tely aerneved meartlS0%n dFurthamabysis od thenvager gonieg by Karl

Flgéhe{ lgrye&on ?ﬁgc; &E@ﬁ{m@h gtf’ﬁ {yoaﬁﬁ‘faﬁ cﬁ'ﬁrmgd 1918‘ é G/fz%ﬁfjlggs ih Bhe TG-

avol ntam nation I Zer a
FTIR lildey omespindedth metweé@rmhgcop b&lthplz@t ilcﬁ rwwinng teabelbound by any

‘?t?éﬁgilr %ne]:)%ﬁ%% Eq§ c nz?é) Al faggohﬁ%% 1§ée tﬁg I‘;]}teplaen{;%lg/ expected

wgblfasmteht d&i«nmcﬂﬂdmieﬁ)flfthmm hahaﬂcncbmlumﬁshmmﬁnﬁumcbdf foamula I is
i \ BETA,.2-

3 Dt YRt PR el FO P s ot SRR it Muaange 70 209

°°ﬁ§“§d’ tbra&FBrhl&thl@l’hIRt Sp@msma,a agfagag uzrﬁ]xg (?gquaggitg WithSa pmhole N,

S b SR AU L TR BB Hac e 1RO €01 g xarmples

depérivde heraiasy el ACRETIR dndBeis Mas paveesutX- ray di ffracti on,
Raman spectroscopy, and 1H NVR XRPD was carried out

to determ ne the XRPD patterns of the anorphous form
Di n P o Fam Bashi on as described for FormA in
\rihol e 2. The XRPD nmeasurenent of the anorphous form
showtitfersnigl seanaing calorpsay (APeksWenerriqdent e Hogw Bs gamaples, with a

Perkin Elmer DSC7 (gold sample pan sealed in air). Using a heating rate of 20 °C/min

reveals an endothermic signal of Form B near 155 °C (peak maximum) with a AH ~ 100 J/g.

No other apparent phase transitions are found below 200°C.
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powder is essentially anorphous (i.e., no prom nent

peaks); however, at least three small peaks (two-theta
woeeldesi2ane at about 3.6, about 25.0, and about PE81U82006/020296

indicate that crystallization into a crystalline form

Edi f fRy&8scobicdtyof®orm/AR m ght be starting to take
pl ace. Nevert hel ess, _the armr%gga form.is stable

undel VS Abpestt thaFemm B slees nqtyre WFY pdditional waist foefgrm @ higher
hRRats, tlﬁlb bR %&drﬁégﬁwra%lr ak \éSmg!é Dgfjl'eﬁl\évéiﬁ%(ﬁ]% nﬂ@ﬁgp((f QL h.) within a

nore t han he Anor ous Form
fepy oy meqra Fe@@baw n éca@a}n@rthw{aﬁlye ugdity mc te 3074 shwed that the

T i ST e R DRt i i o€ e 20 g 3% ves

repcliedone | actic aci d the armr phous form W|th a Perkin

El
0 a0, S84} D B
tha@V% Hoestigatiom mfents QEOﬂopm@Skoﬁmﬂquham dlydrate. In order to

nd t Iasstranltlon of, t
<SSO N EOeThE b B D P BTPER s ot
uriﬂEﬂd@Gilttmpchr gboat helayrami XWDLn“f tHa’S&ﬁHlG;)anfpthl \tvwvaebsbx)ed ander dry

T E T R T

Bsoyremtee i KRED rﬂ&@ﬁiﬁn&ﬁgﬂw d6i3d dngple ldﬂl'ﬂd&fn B was exposed to a relative
orrps n gested a re tallization into a .
B 2 Arle BIOCn PR kP gl DyEieHg A T B pmbien
co@ﬂltleﬁmtzh@ﬁﬁn the RN pdtRin @E&bﬁon&%o@m‘@' Qh I&ﬁlﬁlﬁhgleutratlon of
attributed to_a phase transformatian %
the fpupdifed tawple rsﬁ?‘ifedsl agfater (epntegh 9t 3.2%1 W@yh vmrrésﬂponds to the
mPR§iRley corresponded to Form A Exanple 10 Hydrate of
Lactic Acid Salt of
4- Am no-5-fl uoro- 3-[ 6- (4- et hyl - pi perazin-1-yl)-1Hoenz
Eidhglezp! - 2-yl]-1Hquinolin-2-one, FormB A
Preparati on of Form B Form B was obtai ned by all of
Hydvate of [Lastin gAgid oS4t of eb Anioe-Mfliof @816y meplgd-piperazin-1-yl)-1H-

be?gl?ﬂ%kqﬁgjlﬁﬁ (&E 1inSi- g@éﬁ% nr.d"m er (9/1, v/v) at RT.

stirri he suspension was
Af i | tPeepaatation o1 Cobt ai ned was dried in air at room

te final -sol @D characterized by

S TSR & oblied M of RO BWRE pIERRET 11 200

sus ;Tenwl @dncamtrztea smiutﬂkiEK)f- 4-\&@11@%5 ﬂ%rib 3-[6L (4 metiylfRpdrazifi-Oryl)-1H-

Sti.r spensi on was filtered "
ben21 ngzﬁ%yli%%—ﬂﬂuﬁ%o& \7\%—% d][ﬂCtéC acl zﬁf p ‘g?terr mcﬁ%ﬁxseg o? acetonitrile
Vapmmei"ét Aidditiol¥ieackionatile Sadsi efdldwaﬁ) thh aealtiRl 1@ ¥e mixture was
r.a d/ o C. as For From A 50 % .

G i SOF vaREis o oMo L he fing) sold was
chathctsme:b_ﬁymm@uﬂ/o%)smwsmct h stirring. The

sus nsion_was _filtered and solid obtai ned was i ed

Q“S? amorphous form (about 200 mg) was placed under 75% r.h. (relatlve humidity)

at 40°C for about 4 days. The resulting solid was characterized by XRPD and/or DSC as
Form C. Although not wishing to be bound to any particular theory, it is postulated that
under such conditions the amorphous form crystallizes into Form H (a  transient

mesomorphic form described in Example 18 herein after), which then transforms into Form
C.

79



10

15

20

25

30

at roomtenperature. The final solid was characterized

by X-ray and/or DSC as Form B. B. X-Ray Anal ysis of
woanw1B792RPD was carried out to determ ne the KEPDS2006/020296

patterns of FormB in a simlar fashion as described

Bf OF X QG Aalgﬂls@fmh@Z One exanpl e of the XRPD
pattern of rmB is provided_in Flgure6 Rel atively

pr o RBIA tvap gitiedhit do %mnev\@? SRED paiierns o 1]'(‘pr121 C wpgiimilar fashion
asléesghbeﬁquﬁorﬁqlAGIn E"k*aﬁx%fe 1108 R oﬁaleg)(RPﬁ%ﬁerﬁ%f %orm Cis

about 15.6, about about 17.6, about 18.'5, about

p@gld@d maﬁ;@u@ 1 poRglativehoprompeniwor sy peais were # fion abow 32 to about
: t1 029

’o*_p‘%"“%g%%{t 6%21‘3%%0%&70&% ggﬁygbo%ﬁ9§ to %JQ&H lg% 3 aﬁ%orﬂ?g&lt 13.3 to

al@gt 134 1,.at ﬁommbalhtylgwstoabowa ﬂaat@bv@tlérfi @foahoetrﬁo 3, at frgmpbput 24.7
ana e e

o Gl RIS 0 ST ITRLSSHENAPhSERAEL 3Bh o aon
298 ght | oss started just above anbi ent t enperature and

Fur 1 R e net ) e SRR Bukrisil TR karveer RgRF Form C

cdni dds@b ivatial@bsourdebeivatened Higheb evasdd @uﬁteﬁ ﬁ’%celg anfidain@ch slight

Il R LR AERRIE A GO EE: TR AT 1 KB D SoHB Rcpmelle

arldYes2MWyr Bdinfpls; i AkegaRROKRPDHOF FarB € Sthé RabAsdaRE hizBE10/52@ values
nonohydrate, since the theoretical 1 y expected water

arg dveiset 2 =a. 28ohbiapdOat5e  diresumed thehieseasalsccan bk dhdgedd as 1/0/0,
2/2&)&%&)}?3@%322? geggﬁ c%ﬁ%iu l%t ahhzatﬁfé{e%arﬁbo% e;lr-ﬁ" BltrBtion occurs in
onBhmensioll as tlebedtaroate®@h@@®s.coupl ed to a Bruker FTIR
Spectroneter Vector 22 (sanple pans with a pinhole, N2
at nosphere, heating rate 10 K/ mn). The sane
Ci nstAnuiysiy of Hyelr ste VE#@r Coneeht intHvemexanpl es descri bed

of " B BE B S e C SnRy oo it RS pisiephize, which

cd'm&ﬁp’dneﬂtooaﬂ ar@inEhaMidd 1anaehabe mvhd-hina ﬂEéi‘idelLﬁh}Eh';ﬁEf At a heating
a heati

DSC/. ( a an sealed in air o
rafeple 100%? By GH%%F &?@éﬁagﬂgww@aﬁ HBHLFFPE teé@@ﬁ&}re gR 5y 4% of
wile®@t cdbfletely(rBaadedm@xizyrd. With a DH - 100 J/g. No

ot her apparent phase transitions are found bel ow

2000C. E. Hygroscopicity of Form B DVS showed that Form
pB dagsc polkorde@di | y adsorb additional water to forma

hi gher hydrate, but the (q/gdrat e)-wat er was cogl etely

r emduéerentind spanging calgEmerpIDSChwas carrad ont gn fFowm W1% with a
PRABLLEHEE AL Og%[@sanémw s0fled ﬁedlep %Llﬁg h‘ﬁ@atﬂ Thidlof Yo B86Kin. The

to 50% showed t hat "t he previous er was
D@ aepsstigation whBerna Crshpwaed 9efemﬁmadjll etxyﬂlsflmabtgyal xOween a®Ows 48°C

an\ﬁ'aﬁ)%?ﬁﬁp %Qothermm signal was attributed to crystallization of a small amount of
residual amorphous form. Between about 78 and 138°C several small endothermic signals (at
about 109 °C, about 115 °C, and about 127 °C) and one small exothermic signal (at about 123
°C) suggested that multiple phase transitions are taking place. These effects were followed
by a strong endothermic signal (AH = 35 J/g) with a peak near 150 °C.
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Al t hough not wi shing to be bound by any particul ar
t heory, the behavior of FormB in the DVS

wonvwskigat i on refl ects the properties of a typCtTais2006/020296
channel hydrate. In order to substantiate this thesis

gl he ﬁﬁrl&%fagygpp@rﬂl@nt was carried out: 1) FormB
was stored under dry_ nitrogen for about 1 day and XRPD

of tIneestgation of alpﬁpqaalp%a%f eph Suinadd Vin gaperient 1siealedgetater content
ofTé%Suthﬁ dt G R HGh A sBMERGHd bRt XRP Pt @lﬁst etn@ fof tHfmdaB@ement.

initially prepared FormB. 2) After the X

Wikile $herapprsent irrgveesitality of t@amﬁréomﬂomwm@em Reppospeptug of the
i di 0 £ d

reflofiaRahiff, MThdlidpporfiba SA G, DU ¢ RGBSl R to be

bauhé bXRRD ppiictler ﬂlewr thespasonl & the irFyersibiity 3yundefot Form C may be

dl{%aﬁ é?neleg 6&%}1‘{1&1&1?& 11%8? 91(% 1191 V&%{fééh%ag (1){ (lﬁ %algmglg d rm hﬁl\é%geagurement If

thisahsshvyideateet, tHex dinptive widtertdgatemtod Fofm Camﬂd:beﬁabbuit 435th fasddund for

1:hfa1r ;sﬁAnan}gerz‘] g{;e_%_ilfz l_tl%?l?é)(? ETEI{%‘FF?BY a[sr§h%\¥16 H%laﬁ%ﬁ.} %h{& a}frlo}mt o'? water would
cdifesioat & #/Qnvaér reledtlds oo ForinGlawmst. Otk &hdl @ltht PyralCl caffadsorb more
th@? ?SOfA;Oolf lvs?a\{\grr}ga rrnggnet gtr eelﬁler a-lt- ?ev%m ?ng}?ars]tte rtrgltls?tgjonsnolto a ingper hydrate

tal@es c8Corahdt |Fdﬁﬁ @ cbmbibts 0f a FRAJMIE RiifBELRE dhahmeY thht Eanld@ssHimodate
azol - 2-yl]-1Hquinolin-2-one lactic acid salt in :

S“\ﬁbf“@h m\ﬂ)é%tsﬂf‘ﬁ’?t%ed of acetonitrile vapor at 5C.
Addi tional acetonitrile was added to the resulting
slurry. The mxture was filtered and the solid

Example h2d was dried in air at roomtenperature. The

H %‘J}?},‘! oﬁ,OJc lgAgﬁgsragﬂa*@ g;ﬁdmg ?ﬂg {%;g%n@wg?i &f,gg fn f‘Zg 1H
b@ﬁd@lﬂa@@%yﬂ] Hl-q(uuelhatil-w, Korr dd ty) at 400C for about 4

day solid was characterized by XRPD
Aénd?)gfa%gag oljrngwﬁc Al t hough not wi shing to be bound

t o dloymgames objﬂampd bhd@r@ollowmglpso%wt UTTeet zebrphvas farmdgbout 100
m@u%s fg(l)a?g& tulngcgsmttrh T ﬁi’d%%“ﬁ a%rlg? § r}}/ u%saI & Cfgsu tH1g solid was

a transi en nesonor Por m'Oeser i

chEpaampkeelby&(mEDmnd/oaDsaa)sFomﬂnDch then transforms into

Form C. B. X-Ray Analysis of Form C XRPD was carried

out to determ ne the XRPD patterns of FormC in a,
Bsi mX-Ray Aaalyisizef #erm@scri bed for Form A in Exanple 2.

e AR d P O B EL s RLEUL5S i

asVﬂ%ﬁcﬁlbaﬂ fcﬁrrEHﬂnaJszqﬂtExamgletp 8he dkandplé of 8e XRPMpah@utof Fofm D is
%{)out 7180at fromabqut 9.8 to about 10.6, at fr
Pfa‘ﬁe t

mllf;ig%fe Relatively prominent two-thefa peaks were at about 4.0, a%out 8.0,
about 11.5, about 12.0, about 14.3, about 15.8, about 16.4, about 20.1, about 21.2, about 22.0,

about 23.6, about 27.2 and about 27.9 degrees.

C. Analysis of Hydrate Water Content in Form D

When a freshly prepared sample of Form D was analyzed by TG-FTIR a weight loss
of about 2% with a clear step in the temperature range between 70°C and about 110°C was
found. This weight loss was attributed to water. However, a subsequent water analysis by

Karl Fischer titration showed a water content of 3.4% which suggested a monohydrate rather
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about 14.1, at from about 17.6 to about 17.8, at about

18.8, at about 20.2, at from about 24.7 to about 24.9,
watomhote27. 3 to about 27.5, at about 28.0, ardTais2006/020296

fromabout 29.0 to about 29.3. Small variation was

thaR el nfigfdrdid e 1t XRBR 1P Ak %&ﬁdﬁfonﬁ%ﬁﬁptﬁ&%@ﬁédﬂ%t&&@tthe two
Form C _can adsorb vari able anmounts aof water,. A hig

anpdysisr desseserples of fhejagiogphoys fasmcpbizined &g h’lhé%ttoi“?: ére 'generally
ﬁ‘%ﬁ&%&ﬁb QPis CbideB88ble hat Rafet Q&%)beél\”b? hedinfoRpteu$ fmtis 8Rirfdson that a
t he XRPD peaks to smaller an For exanple, in a
hydspfa vas orrbeyen ypdar §x¢hiaton er?@nmh@@ melsties. e diserepangy between
th% QRSB e év%@én%filsi@tb & F?Isc%ér titfation nRAY1s8- bZ? indication that a
Presunmed that these pea%s can I ndexed a s 6)0
vezy by @oscapid agliydtale wig injtiglly elatdllnb@t concei vabl e that a
| attice expansi on and contraction occurs in one
di mensi on as the water content changes. C. Anal ysis of
DHy dr2$€ oYBorem DCont ent in Form C TG FTI R anal ysi s of

For sampl es Levea | ed, a | os 6% .
| Oh BB SR BR e 15D Vo P 8L e sPbtes, witn o
PmmcElmanESC’ﬁ egcﬁdamupldnyajr@hled mﬁmr)alsimgathem@gmteeofdfo °Dhnin. The
& e 0SS art j.ust. .abov.
DR bGL Ok At RISt ile psi R i A prsp By signal near

73 egpved 186@? ARG byl se&%@ eﬁaotE&mm Gigrlal ﬁéaemnm &dH ~ 27 J/g) and

scanning calorinetry (DSC) was carried out on FormC
ansgxpiicaBic signehneqr bet I%Cna@ grévtheysarothgmiel sigapipiear pAin°C (AH ~ 31
%al ed in air) using a heating rate of 20 ¢ mn. The

SC i nvest i gation of Form C showed a very smal |

exot herm ¢ signal between about 480C and 800C, this
exother n L.an attributed to crystallization of
E’a sn@fﬁrmgﬁgﬁﬁgoﬂor\r{\@g dual anorphous form Between

abo UDynagiavapoll S8Risesfer samperaf ForenDahbeedrac additigmal s/ater uptake

frOIH 3. 6%)0 uitiboilx { h\g}eﬁf}g Elflra%l]t? w(aglralglegﬂa ?B {oztgn%éz (g}%rate r-]v(xjrater was

cmm@ay treldastd athemiht wpd ecapitdiste 0% ané Iképt ah&e asre1X Adtird) g However,

R R Rl oL b U Y B g e

val(3. founddf Gie@ne 0Pih6 infelsudémdrO bfFdeml vest i gati on of one
san‘plléﬂ'i_\i of Form C.in a DVS experinent reveal ed a wate
cont DG MEFUBRHE oM 1 FeoBTSPR: il ofaoHK Aor} Wl Fischer

titedtidn ARGdthtedya8%0 ntdnh %u%éélgts of hdiRh §t§ WaBRERhan YWihdnfhydrate, in
|

the_ap garent irreversi ty of t wat er sorption was
Exqgtrdsd 12 Ch deingheyes pBet§Vem @P PRl é?,cew.r?% @t dhersmd of the DVS
1n§$shﬂefneﬁ5¥g5ﬁ%ﬂ&%%e§§ﬁ@sﬂ&dh%“ HatlsB11 SRy &allﬂoﬁ@%ﬂh\eﬁgt’ﬁonn D

wi shing to be bound by any particular theory
witleglighfly Vegianed et jsrexperégdshasisneh a/sapplmvovld alsqrsmw @slrdayvag@uon in
XRHB phifer§OME T emai ni ng anorphous material that is

cryst all'izing during the neasurenent. If

Example 13

Hydrate of Lactic Acid Salt of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one, Form E

A. Preparation of Form E

Form E was obtained by all of the following procedures.
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this thesis is correct, then the true water content of
Form C woul d be about 4.6% as found for the sanple

wagew/ 127926 he DSC experi nent as shown herei n abeee/usIis®20296
anmount of water would correspond to 4/3 water

Mol etynes (PR mpPwad hidpetdied in T0enlf @FGatéhatrodre idhyfer&@a® (R.T.) for
adsorb nore than 15% of water may nean that ejthe

abogl, 2t housy with ptiginge Samelemugiey W takep Ao e sugde o Affer about 48

h&@é(% RlspSion WastfRtedrdBolid GRBMES Was AfiediStif h‘tCltoHﬁlecemperature
th | arger channel that can accommobdate suc

B s MRS e B e ARy AbBagpr 8 by EUAS patlor DSC as

of
4- Ani no- 5-f | uor 0- 3-[ 6- (4- net hyl - pi perazm | -yl ) - | Hbenzi
m daroin-A $400|thg)l whsalissalyed im- 20 gﬂevatelt:@ndﬁh@ splution was seeded with 80

mgoq?%{:nqtﬂ O8lys En%ﬁ{ g]astltE TRaRPs Wass 4 & mel?;ak%gsu tnn%osasprer:ﬁ ion was

["ow ng pr e anorp 6US bou
filired pidabeslid otigined icharagenred by KRPD dndfor BiSGULs Forh@ur s.

The tesu ol i d.wa gerer ed and/ ar.
pec S8 DB R eSS § G ol S5 oD S e witn 20
mgarfr}?oeml EutTHeOSmipérsrom we §thed BPD @t tae 2AXC.afndFothitiDpaste was

mla ashion a escrib Form
ot T so e e SHET R o A SPER: Frged up. A
sdllﬁloﬁ rvié iobiRathetl N Thie GulutioB wafkakaded Vgdil wthQBbMEMt mg of of Form E and
{het a peaks were _at about 4.0, about 8.0, about
thg 10 fesylomg senyon e 5 abew. o hoyisob 2306 She ABIIRE ashpnsion was

ﬁl@@&lﬁndzﬁb sblid dBRed ShardoterdR@YY X@Iﬁand,%p Ot a4 Foftn FADOUL
27.2 and about 27.9 degrees. C. Anal SI s of drate

Wt eﬁ‘ SQBHETEA HerPsPhaD fvwe 328 mekshi. 9 ¥ eprapdlgd Sy ! THE.
SLQstecfl:l@ﬁt th)@a%eé 19 28 fwhYadlita fo Fh&e@ulﬁﬁé Stk @83 °6f The resulting

about Yow th a clear” step in the tenperature range

susRenGieR Was' SO dshen a@w@ a¢ hglm 02 Wathen (ﬁlﬂﬁ@d T a@h\dmb@nmd was dried
inl 9SS R\ffaﬁmﬁvgé' R %ﬁz&f’bﬁéﬁkﬁﬁ and/OVBYELs bsequent

wat er anal ysi s Kar i scher tltratlon owed a
wat diormg oAn(leSﬁtmg)‘ WSS dizsakedch 12 uglgefsTiel and m@m)hTHFawaéer (1:1, /v,
; : . .
nSHAATR 2IERIN S bl A s e o
tha palhitysi sTheSplutien mnpbcdsd tmfl"Chaad @mi‘gﬁhtmsodcomﬂ aiitr aboe@ hours.

St rflﬁglo% A erlﬁzlxtlulf% nt1 d ﬁrlg g5 %XO%I‘%QBGOHSP I%Pr Gl“she fsg{;cfnobtamed

G e Anor pro
wassiriet & aiea ROT. a'ddaVas ahzhydemztcé bmmpmmm DSCea3 Fond &1,

bt viIEATERECH B0 ey WPHATLp AT BT Rt wim
0. Finﬂcﬁweb’r il 3°Cafolr @Boutety dBks Saithogirddl. | TRENCiRE istspehdi@t was filtered and
so‘é%@% gr Ot edcln%t?rh%drrc)grtneter\ﬁgesratlupel tf&lg lfJ nXl so?tdavlvz{]se%aractenzed by

XRPD and/or DSC as Form E.
The "H-NMR analysis of Form E samples confirmed the chemical integrity of the

lactate salt of the compound of formula I in Form E.

B. X-Ray Analysis of Form E

XRPD was carried out to determine the XRPD patterns of Form E in a similar fashion
as described for Form A in Example 2. One example of the XRPD pattern of Form E is
provided in Figure 9. Relatively prominent two-theta peaks were at about 6.1, about 8.4,
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Differential scanning calorinetry (DSC) was carried

out on Form D sanples, with a Perkin Elnmer DSC7 (gold
weanplie7pan sealed in air) using a heating rat eCofuS2®6/020296

C/mn. The DSC i nvestigation of Form D reveal ed

alma{ 3y, CpAb%ui [ANSbbitans, u%chmza_m asbs@tthheamlﬁ 1§logmht ztﬁﬁrabout 21.1
econd endot h

o o2 b b SN B seonds endotherme s,

arﬁf&[}@%o%e&%re% $3 0C, and a further endothermc signal
near 191 (DH ~ 31 J/g). E. Hygroscopicity of Form

D Dynam c vapor sorption of a sanple of Form D showed

can a%ﬁ*#&%‘;%dﬁ@{e%a&p?%“%%ﬁ‘ %% to about 9% when

t he ralse t he
( hy dFGtagdlysimpEFommE sempish a¢vehlyd p ovedgid dobs vl drony alpput @sto about

1 @? a 'XE %qleatfm réﬁegc&?l Oklg/gg/n Elg%[re%hft %, SF 351%8@(9 ﬂ\rsts db ot«%) X\'I%M%ﬁt terk%erature

amif alhﬁmuWatér B%onwfictely remeverbagar t168°CralSenaples Umdtaailng h&% weight

f the. N T DVS, .
o oS rpA TR OY Rb T B o5 bR s o et ndin's
fromthe Karl Fischer titration (hydrate-water content

sug S nopohydrate rather than a hem hydrate, in
Daaﬁéoigor@‘ﬁer ei nabove); however, the sanple

r ecqmetref%ﬂuatscirﬂﬁagem)riﬁ{entyr(BsD)/aanea&ﬁw BIYEIN FoR@a Bamples, with a
a_Raman spectrumthat, still substantiall

P%Baané@ﬁrofa%%(gpbi aaaw}ﬁnanwéqé iy pingsingy heatimedaeof 2@’ {C/pdn.

expesg@dot NRkmS BC RevRaRa MR iph® Ul A sidba® ?B@V\fn@stskfo&hﬁent peak
variation in XRPD pattern. anple 13 drate o
cqregspondeddp @n gadethefmic signal near 78 °C (AH ~ 71 I/g), which was followed

by a%&&rg %iméllf énﬁlgfh%rnﬁl ([q%}dgglvgﬁ; g%%l}] %%(9@%1?1?# El%{a}/ Ia a{a&'ﬁ%zc and

aH%lue PR P@trespactDfelyl,camid alstdenpgen erdwwherndb s@nalactab y30atd (AH ~ 36 J/g).
the followi ng procedures. Form A (390 ng) was suspended
in 2.0 M of water at roomtenperature (R T.) for

Eabomyga-ésdapmtyomwmgti rring. Sanple nunber one was
slurry After about_ 48 hours,

taken from
susp eﬁ@rl%qﬁwwﬁf qﬂFlsf‘@Pléoo angndom g D%t am?élai%@vml% thgt Form E

absBrb@labo@toné @@dﬁl&ﬁﬁp&’é&ﬁ lebf WateBWh@n RereRamMP hﬁnﬁﬁﬁ%& A sed to
and the final solid haracteri zed by XRPD and/ or

IPsCAayatphFoiqnt O#ﬂ%aA9Q%Gél Heyld\eaesest s sw@aceu H athegalyrate at
hl‘éﬁtreﬁitlv@rlﬁnﬁtlﬂ%l S@theh kHnwéﬁ@@aﬁ%@Q(?@‘VV\éﬂdrkeépaﬂTtﬂls(anfﬁéﬂrfor a few

Suspension was stirred for 3 days at
hqugss wbsﬁantgallwélp@ﬁ divéateiEaier vig daserge naloméers tybwscanmng back to

5PRL @l ﬁl@%ﬁ&q{p@&g %lf%?ﬁleQXveé%D Raapid QaelRts Sty B8, Such an

irreversibility suggests a phase transformation. Although not wishing to be bound by any
particular theory, it is postulated that Form E, upon dehydration, is likely to become the
amorphous form. However, the amorphous form is unstable under humid conditions and at a
high temperature, and likely to crystallizes into Form I (the mesomorphic form, described in

Example 17 herein after) or other forms, and eventually into forms C or D.

F. Aqueous solubility of Form E

The aqueous solubility of Form E in water was determined at 23°C to 68 £10 mg/ml.
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From A (460 ng) was dissolved in 2.0 mMl water and the

sol ution was seeded with 20 ng of Form E. The
weuspanz2eon was stirred for 3 days at 23C. andraTmisemk/020296

paste was obtained. The resulting paste was dil uted
Evahple40 M water, and slightly warnmed up. A solution

was obtained, The sol ution was seeded a n wth about
LicDipgpneHespi-odyate of Larhic el Saltef %H'gmsﬁgb'@ﬁg?dﬁr(4-methyl-
pﬁ)uz{zfneﬂ-yf)QH-BQ%ﬂmﬁﬁolmyl[& uika2- ol & ok m3t! ti Ng

suspension was _filtered and the solid "obt ai ned
Ag¢harBrepayation of BgrixBPD and/ or DSC as Form E. A sol uti on

of o Tﬂgamwéo ) %@ 38& el h', 0ol o&ﬂa %ﬁl ng@ﬁffq -di6kane and

Subsequent 'y, "ethyl acetate
madmletﬂblttﬂ ettt (kasMIIBEN - brinlt Ui ev/ak ?h60®5peTmhlenrveisutntr¢dwq 5°C for

SPUPPED PSRy S L SO I ) 125 oL

clargtenasl igh¥RBDweFozel. by XRPD and/or DSC as Form E.

For m. A 1 WasS SSO ved of THF .and 1.0

i TE. SERRnC R of 5P b Fitele? chfertien by, SRl ety of te
laeigiedllt af thavorepemdbefbrmelapar Birow¥®e near the boiling
tenperature of the solution. The solution was cool ed

to 1C and precipitation occurred after about 2 hours.

BSt i rXiRag AafalyshefFoxhur e continued at 1C for about 2
hour Ié{hen filtered. The solid obtained was dried in

ai r WS cafrigd Qitdo gt BF PR RRfteamobY oyl &t a pirdiar fashion

asoGesEried f6: FaiﬁﬁAaleE)@H@leZf %me&&ihﬁe rm)théﬂmwﬁﬂld&dmm F is
in a mxture of acetonitrile with 0.1 wat er ,

prgyidestoin ljgurg MutR@atwﬁ%mmnmmsWrthﬁh geaksree 9?@0“" 5.2, about 5.7,

abRHSRENSHhAN 118 Satfolid 1264, 8019, GSé?JohfleOpta@(')d?qg 6V\Qy%ufjf6' E9bout 17. 0,
in air at roomte rature T |na SOld

abohakSG ebeut 284, ahputd Dabm 2be, @S@I HsB, Brut2E2, ﬂhﬁ?et 28, iRt 24.1,
alﬁﬂtaby §' §b091t Bor %Flt %@la%%tcﬁni ' Jb'gﬁtd2§ Qeaﬁolﬁggll.g]?land about 31.7

integrity o the lTactate salt df e conpoun

defgegesrul a | in FormE. B. X-Ray Analysis of Form E XRPD
was carried out to determ ne the XRPD patterns of Form
Ein asimlar fashion as described for FormA in

CExanplalysp. of(l)meDmxanqaCmteﬁt inFer{@PD pattern of Form E
i mﬁ:(g%#ﬂfgnall sis o 1[rr? ngamﬁ%s o(\)zveﬁ aXNeg%}ﬁEgs% op abgB b%% which was

S were at a
at&bﬂi;ed ab)celbas&&fll, 4-dlogare. 1B.eléase adfoihié dicé(a& wab ootind 148 . cbeur mainly

b egtabé% oS&E’C 8 g%oﬁg %‘f“teratﬁ getleag% 8 {he ux%né2 i{%«%&% %g/giygnalysw of

thabkgultan? Zan?ple a:hﬁlﬁneaﬁ Ehelchemitdl ﬁltb(gtlfy cIGhé1daes &féﬁsof tie. compound of
Content in FoarmE T

PO a1 Site B CE Gtinb T GIO% iR GRH<al of o et o8 ExBgeted fo be
8.4%0iMsastilatcd Yhdt ToRDPi a L8 %oxdhe Rnheddd1g rate of 10
Kimn the weight [oss started just above anbient

t enper at ure
Example 15

Benzene Hemi-Solvate of Lactic Acid Salt of 4-Amino-5-fluoro-3-[6-(4-methyl-

piperazin-1-yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one, Form G
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and all the water is conpletely renoved near 1600C

Sanpl es contai ni ng 18% wei ght 1 o0oss (corresponding to
waypdieat®2eat er | oss) suggests that Form E i s aPCT/US2006/020296

hexahydrate D. DSC of FormE Differential scanning

Acal opjdpatdtion(0PFerm@ s carrl ed out on Form E sanpl es,
with_a Perkin Elmer DSC7 (gold sampl e pan sealed in

ai r ) Foray M ebuidfmsgas avseeleﬁedzo-? epof beraees. ofhe Seipgison was

stirfdgeRtReh @HllpEﬂaﬁllr@fOE ﬁlﬂﬁ%!’) Hé}@ Rad thEh %Vagﬁﬁére@ r PRl é@)ﬁ@ 'bbiﬁﬁl@g was
CorreSpon to an endo tHerm c si gnal near 78 (

driedzinpir pt B.)T fw@,b@xﬁ Z\Q,a@mpt@,q andwead cba)racgerv@qi Py HED as Form G.
d . .
endof ey Mﬁ%&%ls 6% F%mgg%hllngs v ﬁ‘n)e %h%lﬂig’cltl éﬂggrlty of the

about 90C and

lastare@ﬁ@efﬂendmpmﬂmféormu@daﬂmﬁ 130 OC (DH ~ 36 J/ Q).
E. Hygroscopicity of FormE Investigation of one
sanple of FormE in a DVS experinent reveals that Form
BE abXdRdysAmiynig ofdiveme@di t i onal percent of water when

th t h dit
cont SRPBot Sadtlp b e Pind 5 SR Conb@et it R & Flylag oshion
aDlesarited xtah ¥ oiia Ae inalExaliplh 2.1 (Ejnﬁtdxhﬂﬁph wiithd KRPDWB oflForm G is

was, scapned to oan kept at t ondi ti on a few

PSP L FCTBEE i 14 bRyt okt aprqatabon 5%, ot 103,

aldﬁs or. D,Qt@outHQW?Mﬁfut 13w,enmaqa ARGt baglabb@ 150%aBoubi 18- 4 R@out 18.6,
i nvest.i gat ed time scal e

t ake ‘Wi
S5t 5315508 B S5 PSP o eRRSET o g Johest 23, about 26.3
ahasEs, tabait 3 3t ARt 2919, aBbilt R BIMaNBbuhShidBeds0 be bound
by any parti cul ar theory it is postulated that Form
E, upon dehydration, is likely to become the anorphous

cf or MpndipueNera- m&en@eeﬁ&m&mfrﬁ{@ I s unstabl e under
humi'd condi tions and at a hi gh temperature, and likely

to CFGSTMR [apalesis phFerFer wmples thsaled coweielihioes dfomayt 7.4% in the
teﬂls)éﬁﬁl'rpﬁq% ﬁﬁ%ﬁ%'l@g%ﬁo%@% 81 %gsgﬁ{allxg{tnﬁhm r«glgé{sg%f benzene.

event y into forns
Sigest s Ficpieticdl YRorene Ecoftent dopue desiwblated usl expectefl thdreni’B%, it is

Cto 68 +10
pdﬁgl}%?%%ta%@(g%ﬁ%@f?%g%@gﬁég m - Sol vate of Lactic
Acid Salt of 4-Am no-5-fluoro-3-[6-(4-nmnethyl pi perazin-
E arX )elkH-benm m dazol - 2-yl ] -1 H qui nolin-2-one, FormF
]I}!r eparation of FormF Form A (about 100 tng) was
MSesmmmpﬂRderm & Ithert Aofd Sillﬂ'ﬂfﬂt-Aﬂhﬁl(ﬁg-ﬂiOI‘b' ﬂ-[@(ﬂam@tht’ynﬂlperazin-l-

i epapuiol 0 e oz ot® o Fo: about 118" nour &

Aand Rrepiaratias of FoiineHed. The solid obtained was dried in

air at R.T. d was characterjzed XRPD as Faorm F.
1@ solution o nhe amorphous t% (3£SZ mg) kl)r){ 1.0 ml was added to 10.0 ml of

acetonitrile at 2°C. The resulting suspension was stirred for about 24 hours at 2°C, then
filtered. The solid obtained was dried in air at R.T. and was characterized by XRPD as Form
H.

An evaporation experiment was carried out at ambient temperature, i.e., in a
climatized laboratory at 23 +2 °C. Evaporation under a fast N, flow was performed at a flow
rate of approximately 0.4 liters/min and evaporation under a slow N, flow was performed at a
flow rate of approximately 0.03 liters/min through the channel system as described in WO
03/026797 A2. The duration of the evaporation experiment was about 67 hours, and the
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The 1H NMWR anal ysis of Form F sanples confirmed the
chemcal integrity of the lactate salt of the conpound
wofodeaemzba | in FormF. B. X-Ray Anal ysis of POTMSE006/020296

XRPD was carried out to determ ne the XRPD patterns of

suEEgé'n@ioﬁs iyBretbq@ilibtaadlr fof st 69hawss. dRs ehageedioh @kpdrielt Aith200 mg
anple 2 &e exanpl e of the XRPD pattern of Form F

ofi o dyiimel i Walgh Bave §orRd] ticheps sPbiewaHy characterized and
cdn¥Bnid6) RrPBaks were at about 5.2, about 5.7, about

10. 4, about 11.7, about 12.4, about 13.6, about 15. 2,

about 15.6, about 16.0, about 17.0, about 18.6, about

18. 0} ws t 21.2, about 21.8, about 22.2,
B'aboa}% ]%?.Agfal};s%ooéﬁoggf}g, about 25.0, about 26.0, about

26. SXRBBg@s catiedout apdeierng the XRBBwettans of Fagmd] apotimilar fashion

AT By Oy 00D B o DS g o

proeidghin Figss 1 Rblatitely’ ptindni tho-thas @bks whietabeerval at about 3.5,

re se of 1, 4-di ne. | .ease, of e.di oxane was
a‘%"BLﬁ% 3?’8“%18;30éb"%%%?%%‘ét?%e%“%é‘%%ﬁ@%%o%eé“?fﬁ'd 1600C,
After the rel ease of the dioxane, the 1H NMR anal ysis
Eof thi resul tant sanple confirnmed the chem cal

¥R 7ty of the lactate salt of the conpound of

Int@miedizte Btate S Mg ated 11abGOA 611 ISR lof 4-.Am ko BXfe 0-BOBl(@thethyl-
of a hem solvate is expected to be 8.4% it is

PipgiaziirLiyRd B-bepzimidagpl2-ylks 1 H-apinplig 2sone, Ko by 5o vat e.
AEXanBlegarhtioB8NEaRHeI Hemi - Sol vate of Lactic Acid Salt of
4- Am no- 5-f | uor o- 3-[ 6- (4- et hyl pi perazi n- )
| - yIBorm (&R maiivgadisselrdyn BOQ pof wates) and e apiearance phihe mixture
. n . . .
e
abotif ¢ hews.at0.5 ool vetrperatdded té the mblerind3gaiarssoltidn twhae pbtained.
i] d . S0l t.ai ) dr i i,n..ai
e 3 T3 LR SR LR D Bous s
wi{BRPDvaasndteninbG forhltratibriNVRhanghooss paté waermeaSusdryl EBRPD and

L e U
ladsnialsyis i KarDFisther titrdfioX BPEomBBsatiplerihdicht@Uiatér@ontehtarr Absid 20%.

the XRPD patterns of FormGin a simlar fashion as
described for Form A in Exanple 2. One exanple of the

BXRPX-pal taaialysisfof FormIG i s provided in Figure 11.
Rel atively prom nent two-theta peaks were at about ,
5. 4 XIS 0fes FoTisd b, felarinine tAGURED poties ah e §sea wet semi
soiiibpiﬂta shbil# fashRUk ddbriBed PPN A Tn BxandidO2t OASexthmpRSiihe XRPD

pattern of Form I is provided in Figure 13. Relatively prominent two-theta peaks were at
about 2.3, about 4.0, about 4.6, about 6.0, about 8.1, about 9.0, about 9.8, about 10.3, about
11.9, about 12.5, about 13.4, about 13.6, about 14.0, about 15.7, about 16.2, about 17.0, about
17.6, about 17.8, about 19.2, about 20.0, about 20.6, about 21.5, about 22.2, about 23.7, about
24.1, about 25.1, about 25.5, about 26.5, and about 30.0 degrees.

C. Aqueous Solubility of Form I
The aqueous solubility of Form I in water was determined at 23°C to 127+10

mg/ml (equilibrium after at least 3 day at R.T.).
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about 19.3, about 20.5, about 21.5, about 22.9, about

23.8, about 24.7, about 25.9, about 26.3, about 26.8,
wahost12226 3, about 28.9, about 31.2, and about PBR/UR2006/020296

degrees. C. Analysis of 1,4-Di oxane Content in FormG

TG FTIR anal ysis of Form G sanpl es reveal ed a wei ght

| oss of about_ 7. 496|n the temerature range from abou

1400¢rioys wdifteatiops|of desiBrRafign| 1y agdition s deerriet E%f%’& will be

aﬁ)fare!ﬁ?szﬁﬂéae sklldac thd 6t tfﬂﬁpﬂﬁtfoﬁ:@bm %@?c@ ?ﬁoﬁ: WitE 'ﬂ{odfﬂ%ﬁtlons are
hem sol vate i s expected to be 7 post ul at ed

al§<h tterdtert 1 Bl veithin therssenseotitborprpsndask ‘@amEXE??ﬂ?I refer@ece including all
f,ha I fs
p%ﬁ?r@{ @ E%Flghsg anld h%% ﬁt@r?tu%?p%tfgzlflnt e r)es_ent application is
thp@@demwudzup&zmy¢ymmﬁmqwbhol|n 2- one, Forn1H A
Pre o f t p r
(3 Zgﬂ{lé‘%{)@{&aq&b E@{n@ Wghénggl géqt &1?{ ﬂé?wap% ARRatloR" §8r. No.
6016:82”1,%9; tﬁladl Blazt 232 005, Tthe angsukbdritery cfushienss ducoymsated herein by
§3H%red for about 24 hours at 2C, then filtered. The
071G obtained was dried in air at R T. and was
characterized by XRPD as Form H. An evaporati on
experiment was carried out at anbient tenperature,
i.e., inaclimtized |aboratory at 23 + 2 0C.
Evaporation under a fast N2 flow was perforned at a
flow rate of approximately 0.4 liters/ mn and
evaporation under a slow N2 flow was perfornmed at a
flow rate of approximately 0.03 liters/mn through the
channel system as described in WO 03/026797 A2. The
duration of the evaporation experinent was about 67
hours, and thesuspensions were equilibrated for about
68 hours. An evaporation experinment with 200 ng of
FormAin 3.0 M water gave Form H whi ch was
subsequent|ly characterized and confirnmed by XRPD. B
- X-Ray Analysis of FormH XRPD was carried out to
determ ne the XRPD patterns of FormH in a simlar
fashi on as described for Form A in Exanple 2. One
exanpl e of the XRPD pattern of FormF is provided in
Figure 12. Relatively prom nent two-theta peaks were
observed at about 3.5, about 6.9, about 10.3, about
16.9, about 20.6, and about 26.8 degrees. Exanple 17
Intermedi ate State of Hydrate of Lactic Acid Salt of
4- Am no- 5-f | uor o- 3-[ 6- (4- net hyl pi perazi n-
| -yl)-1H benzimdazol -2-yl]-IH quinolin-2-one, Form!]
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A. Preparation of Form|l Form A (482 ngy) was dissol ved

in 800 M of water, and the appearance of the m xture
woasosiietd2ewed over time. The initial solution PATS006/020296

into a thick and highly viscous paste after about 6

heLBis chrimeds; Of Water was added to the paste, and

again a solution was obtai ned. However, within 3 days,

t h. s gosalidiformulaionef  liehetrid selias the compewndafdommudm y

Vi scous paste, which was not suitable for f||trat|on

The aqueous paste was neasur etk by (XRPD and\det er m ned

to be FormIl. 1H NWR analysis 0 Qrim| safpl es

confirmed integrit ‘ sal tn~—Kar| Fi scher

titration of Forw1 1 &S wat er content of

about 20% B. '-

carried out to ol

(as a wet semi

descri bed for H .

XRPD pattern of Fodm | is provided in Figure 13.

Rel atively prom nent two-theta peaks were at about

2.3, about 4.0, about 4.6, abdut 6.0, about 8.1, about

gfoporaﬁ%mﬁﬁiﬁlsgatﬁm vaRR sa@foﬁnul@t%%m%ﬁs&’a RN zara’ae%ry'_%talhne form

about 13.4, about 13.6, about 14.0, about 1 , about

16 s2id legiip aeid 391t of thegsmpoundrofformlolit 17.8, about 19. 2,

about 20.0, about 20.6, about 21.5, about 22.2, about

23.7, about 24.1, about 25.1, about 25.5, about 26.5,

ahd abdetforB@lapiod efieleios] witreingeid aos-hBdkigisiystallinedormrig Form A.

I The aqueous solubility of FormI| in water was

determined at 230C to 127+10 ng/m (equilibrium after

a | edBk f@mhm}ioabf Eailn 9 wh@ceiincsaﬁsl Foool iAf is pepared by siirringléle

|nvent| scribed her

OGO PRk leh Forbt R RS Yyl o e v

foregO|ng descrlptlon Such nodi fications are al so

i pten d aJI th| he. sc. ape of t appended
of'a metne gygishon Pl betgingin needieso BEp R PLHCHEE ent
applicatlons and Journal literature, cited in the
present icati i s ipcorpora her ei n_ by

ref er él}beg thvlton 0@@%% erefpispid a !fﬁgqﬂ RSBl ¢l ai ms
prlorlty benefit of U. S. PrOV|S|onaI Application Ser.

. 60/683,999, filed th , the entire content
cﬁ‘ whi s ferguiation phdrim by ‘FF@PéPIH lwc pef slbofdatppat is pgnono-
Ch@iced shg: 1. A solid formulation of a lactic acid
salt of the conmpound of fopnula | : | for ora
adm ni stration wherein said fornulation conprises a

npn hlﬁ%’é%ﬁu@ft%ﬁ%@él&hﬁﬁmﬁﬁé f&rﬁfof§§b\gdéra(:t ic acid salt
of the conmpound for mul
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2. The formul ation of claim1 wherein said non-hydrate

crystalline formis FormA 3. The fornul ati on of
wohkeierm@2eherein said Form A i s prepared by st PCTiUSgn06/020296

t he compound of fornmula I in a solution conprising

V@t er, A 80 of trédiny @ Phtichbith aGélidcfoamlstiontof a Ific acid salt of a

formulati on of claim 3 wherein said organic solvent is

aivngponhef formla ¥he fornul ation of claim4 wherein said

al cohol is ethanol. 6. The fornulation of claim1l

wherein said lactic acid salt™of _flornufa I\Ls a

nonol actic acid salt. 7. The fg s Nggfgf claim1 in

the form of apomd(;r.&mé\rrﬁ ¢ treating a patient

with a solid fornuljation® > c acid salt of a

compound of foi

adm ni stering sal 5

formul ati on conp esla ng -hydrate crystalline form

of said lacticiaci§ sa of~ot he conpound of formula I

. 9. The nethod of [cl aim8 wherein said non-hydrate

crystalline formis FormA. 10. The nethod of claimS8

wherein said patient is a cander patient. 11. The

r@‘iﬂiﬁ’i@in? fora@lFl MR MR R (Brnfdd tdn Pl &R baill forfuRABP G Ebrises a

with multiple nyeloma (MM, acute el ogenous | eukem a

(memrhy drafs gxttallies foam ebraid lapticascid sl ok e compowd of foraata L.

or nel anoma. 12. The net hod of claim 10 wherein said

patient is a refractory patient. 13. The nethod of

- ai mTe mgwdaif nlaima 8 vhersimsaidnondyydeagmngrytalbre Hah ds Form A.

non-hydrate crystalline formof said |lactic acid salt

of the conmpound of formula |I in an anount sufficient

t1®. pr A destltogd of alatin P athiersint sablgtatiesns abootr pdtiGH. and

about 30 ng of fornula | free base per kg body weight.

14. The method of claim8 wherein said fornulation is

i 1. solThd nfetirochaditiatoh @0 whereinchidadtism isstiagad sedrwithlrbultifleenyeloma

ROl PR BB SR LG bR AL PR o cancer,
capleddnompel | ets, or granules.16. A crystalline form
(FormA) of a lactic acid salt of the conpound of

formula | : | wherein said crystalline formhas an

X2r ay The WiteHod & thina o ivaereMahid@atiert BRI St6Y patient.
characteristic peaks, in terns of 2 , at about 5.7 and
about 25.9. 17. The crystalline formof claim 16

f18r t hame Rawiod @f Slafih 8 Wik & ba3d FlrmBRASn cdnfbrisey AR - 1R8rate

at about 15.9. o )
crystalline form of said lactic acid salt of the compound of formula I in an amount

sufficient to provide to said patient between about 0.25 and about 30 mg of formula I free
base per kg body weight.

14. The method of claim 8 wherein said formulation is in solid form at the time of

administration.

15.  The formulation of claim 1 wherein said formulation is prepared in the form of a

pill, tablet, capsule, caplet, pellets, or granules.
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18. The crystalline formof claim17 further having a

characteristic peak, in terns of 2 , at about 12.4.
wa20o6fi®26rystal line formof claim 18 further Raviusgns/020296

characteristic peak, in terns of 20. at about 17.0.

2Q. A Ctyshinhd fn8 FQRA Y SRR hciakalof tAE bohpcial df Sdkiila I:

of the conpound of fornula I : | wpereln sai d
crystalline form has an X-ray powder diffraction
pattern conprising at |east 3 shakactdristipc peaks, in
ternms of 20, selected from at ", out 11. 3,
about 12.4, about 1 about 17.0, about
19.1, about 1q{7, 20. 9, about 22. 8,
about 23.4, abou ab V4.7, about 25.0, about
25.9, about 26.9 about 31.2 degrees. 21. The
crystalline f a[-AmH having an X-ray powder
diffraction pattern substantially as shown in Figure
1. 22. The crystal Hine formof claim 16 having a
differential scanning calorimgtry thernogram show ng
an endot herm at  about 210 O0C. 23. The crystalline form
orhegdinj s8id1 GrysEaling gfosm ghast & Sktava Po‘gé%nﬁﬁf%@ctlem RAFTRe £Q1pPIISING
téﬂ@faﬂieggtgg;eagpﬁqttaﬂk!o@hé,m ADubH i Boliigure 2. 24. A
conmposition conprising the crystalline formof claim
16. 25. The conposition of claim24 wherein at |east

ut % [ [ ' : h

Sopodia oy A o liaeP 1 BBl g LA Pl toms of
a9, stabdutdbypSt al form 26. The conposition of claim 24
wherein at | east about 70% by weight of total lactic
acid salt of the conmpound of formula | in said
cl@npodiht icostailme foms efitlaas 13 firthechaviiigad cliapaaterisAT peakhen terms of
&% %?LHHQQOOf claim 24 wherein at |east about 80% by

?% ‘Uf'“t'otal lactic acid salt of the conpound of
formula | in said conposition is present as said

cryst form.28, The co ition of claim 24 wherein

'V e dte BBlieqaun 6 gt Gutirbe Bt & pEREIE S Perke it erms of
afy, stheoganmpeund of forrmula | in said conposition is
present as said crystal form 29. The conposition of
clai m 24 wherein at | east about 95% by wei ght of total
lRct i & @gitallisdfotm Qhortn€) SrATRAWA6id Qh1t §AhEVéApdund Bf b bla I:
conposition is present as said crystal form 30. The
conmposition of claim?24 wherein at |ea bout 97% by

~

wei ght of total lactic acid salt=af e cofipound of
formula | in said conposition s% t said
crystal form 31. 7 % of claim 24 wherein
at |east about, 98% i ght lactic

wherein said crystalline form, has an X-ray powder diffraction pattern comprising at least
3 characteristic peaks, in terms of 26, selected from at about 5.7, about 11.3, about 12.4,
about 15.3, about 15.9, about 17.0, about 19.1, about 19.7, about 20.5, about 20.9, about
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acid salt of the conpound of formula | in said
conposition is present as said crystal form 32. The
woanpaaieson of claim 24 wherein at | east abouPC9A%y/020296
wei ght of total lactic acid salt of the conmpound of
foPR Wb aut!2314) aB&it P30 ARGS 24170 Ebdus 2P0ESRE 269, SRu€26.9, and about
cryst al fopn . 33. The conposi tion of claim 24 further
éﬂﬁbﬁ%ﬁeﬁg one or nore pharnaceutically acceptable
carriers, excipients, binders, or diluents. 34. A

conposi tion consistin essentlally of the lactic acid
At dhetmpstalbispSurdoloplamp rlfuhaying’ an Wiy epqyvdst dtgagion pattern

%%%tQXmﬁfhﬂﬁkwﬁﬁnF id 1l actic acid salt of the conmpound

ornu I'sS présent in said conposition as said
crystal formof claim116. 35. A conposition consisting

e%sfe rlill%,llcl:’a ﬁt:ﬁ{ es%rg'l lo? i 1ea2t§:'hg3}®§|:¥ d%er&ﬂ?ll Cs? ﬁlléngalorunetry

Wher &1 h at
Itﬁeﬂnograacshdwi;@am egflothdrm at equdAHO"Bf  f or nul al is
present in said conposition as said crystal form of
claim16. 36. A conposition consisting essentially of
sz8.d |ITaet érgstaltine forad tof aflaitnh &6 denipg undliffdrerftiat udmaing calorimetry

erein at |eas t of said lactic acid

?Qn%ﬁ“Q%@“@%ﬁbﬁ é;8%1¥§ %4 1 is present in said
conp03|t|on as said crystal formof claim16. 37. A
conmposi tion consisting essentially of said |lactic acid
A t &cqws@aﬁﬁ@aw&lr@ftﬁ? e Filine %0%%%1%?% | east 99%
by wei ght of said lactic acid salt of the conpound of
formula | is present in said conposition as sa

cHy st dihereppessfonaf slein 26 Whesin ahleageher S8t ‘?;yr%%%h‘wﬁ ptal lactic

t aﬁﬁi &Sltveie |cbﬁ1{3§1nfdQ>pf 'f’ﬁr&fﬂaqllﬁ"bdﬁ dEn SRR isSirf@nSdsishiflicRBtal form.
t he compound of fornmula I in a solution conprising

wat er, organic solvent and lactic acid.
26.  The composition of claim 24 wherein at least about 70% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

27.  The composition of claim 24 wherein at least about 80% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

28.  The composition of claim 24 wherein at least about 90% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

29.  The composition of claim 24 wherein at least about 95% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

30.  The composition of claim 24 wherein at least about 97% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

31.  The composition of claim 24 wherein at least about 98% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.
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32.  The composition of claim 24 wherein at least about 99% by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

33.  The composition of claim 24 further comprising one or more pharmaceutically

acceptable carriers, excipients, binders, or diluents.

34. A composition consisting essentially of the lactic acid salt of the compound of

formulal:

Iz

I
wherein at least 95% by weight of said lactic acid salt of the compound of formula [ is

present in said composition as said crystal form of claim 16.

35. A composition consisting essentially of said lactic acid salt of the compound of
formula I wherein at least 97% by weight of said lactic acid salt of the compound of

formula I is present in said composition as said crystal form of claim 16.

36. A composition consisting essentially of said lactic acid salt of the compound of
formula I wherein at least 98% by weight of said lactic acid salt of the compound of

formula I is present in said composition as said crystal form of claim 16.
37. A composition consisting essentially of said lactic acid salt of the compound of
formula I wherein at least 99% by weight of said lactic acid salt of the compound of

formula I is present in said composition as said crystal form of claim 16.

38. A method of preparing the crystalline form of claim 16 comprising stirring the

compound of formula I in a solution comprising water, organic solvent and lactic acid.
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