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| NVENTI ON The present invention relates to non-hydrate crystalline forns of
4- am no-5-fluoro-3- 10

[ 6- (4- net hyl pi perazin-1-yl)-| H benzi m dazol -2-yl]-1H quinolin-2-one lactic
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salts. The present invention also relates to anorphous and nesonor phic
fornms of 4-amno-5-fluoro-3-
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rapidly. This process of form ng new capl?l aries from pie- exist Ing'ﬁﬂ bl ood
vessel s i sPHaBYfsutcel Enmghlatons ceniainie threwipg sadmefiofn ] Bi.relsld testiamdhe g,

Sci ent ifhi CoR8ERf | inddatiod urtle? Oreldad  tol LBRNINInANHIRAGBNEH | Sarkibs s FRoMOHEA4heal i ng
is an exanple  of pat hogg%m ol O%I cal neovascul ari zation dur.i ng%suadu t life.
Duri ng wouRghWeimerasig; -ylhdH donzimidpol-guit L Heainalingrongs g6y isgd &3 %upphs of
oxygen andpRidhf {reBitdn aRb QaRELo FrRPRbEL dn@ hekdridipic forRB@f Blathidols-NEgs-8- r emoval .
After term nation of the healing process, the capillaries normally regress.
Ly nbouss ak[6-(4methy}pigeraging -ybridbeenamidazol- Wi Harinelin-9nalsetia asidi saltRecept or s i n
Enbryos, Adults, and in Tunors" Academ c Dissertation, University of

Hel sinki, 1 Mol ecul ar/ Cancer Bi OI&% Laboratory and Departnent of

Pat hol 8§y, BAGKGRAQRENDQF THE INVENEKNY) . Angi ogenesi s al so plays an inportant

role in the gr Q%plﬂlaﬁgs_ FRACERI ARbdt 311 tisdued Sf MO AMAan bABLan@NEFHIA GRS wif cancer
cells reaches a certain size, roughly 1 to 2 mmin dianmeter, the
oxygen and nutrients as well as removing waste products. Under typical conditions, the

endothelial cells lining the capillaries do not divide, and capillaries, therefore, do not
normally increase in number or size in a human adult. Under certain normal conditions,
25 however, such as when a tissue is damaged, or during certain parts of the menstrual cycle, the
| capillaries begin to proliferate rapidly. This process of forming new capillaries from pre-
exisﬁng blood vessels is known as angiogenesis or neovascularization. See Folkman, J.
Scientific American 275, 150-154 (1996). Angiogenesis during wound healing is an example
of pathophysiological neovascularization during adult life. During wound healing, the
30 additional 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,



5 cancer cells nust develop a blood supply in order for the tunor to grow
| arger as diffusion wll not be sufficient to supply the cancer cells with
enough oxygen and nutrients. Thus, inhibition of angi ogenesis is expected
to halt the growh of cancer cells. Receptor tyrosine kinases (RTKs) are

t ransnmenbr ane poI peptldes th t regul ate devel eII gro h and
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T. et al., (Joggyel | Biology 129, 895-898 (1995) van der Geer P et al. Ann
Rev. Cell Biol. 1Q, 251-337 (1994 Pol| e nds kn rowt h
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l'i gand bi ndhd@l@n@rbdné%t maﬁ&eé icélls re@RéDE Ba‘tairpiizrgo Ii’outgﬁll@kle%tzamﬁﬁin diﬁﬁmd:rnthef t he
receptor resu tlng in its dipgrizat ussa asc

Endot heI i alCARSFLEIR Mpstcdestiep %Eﬁ i é’E‘F}S%‘Hr WW°EM98§“3?§S§H%S'PE and in
Tunor s”  AcafR HoCbd kutBdérk & supply thitatResdly with enbilghi dxtitken dvBInafi¢hisr /Thagcer

Bi ol ogy Lahoratory and Department of Pathol og Haartfmn Institute, (1999);
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and subsequent activation of he catal ytic dOITB.I ns for the 1i,Eﬁgos,lohoryl ation

of cyt opl adkyelorsispiat elligayth pac digfereptiafion, remodeling apdyregeneralipnef sfult tisqyss o

bel ongi 119 tmustdﬂen HDGFazRecem pro1ogﬁﬂr2¢ ysge»sps €898 varDder ek, @. BYA] AHEROUS
| eukemia (AM.) cells in i ty of patients and can be present in
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active ki naggwd UpClctitile RTAR. | IHigHahiy mdﬁ{vbrvem%and( bih@ngMtdati e iis
expressed in about 25% of AM. patients and een, associ ated wi th poor

prognosi s icAnfNationtinehesexteras) domain oft thet recepterogesylying 1ip. its xmogiggtion. c_ kit j s

anot her reqgppBssdky," S+ iScufdr T3R6MARIE ROV RF LR R tﬁgpﬁea%ﬁﬁ@hpf‘,mf)@gﬂ l'y and
Is nornmal ly expressed i n hemat opoi etic progenitor, mast and germ Cells.

C kit ekprddaltnygng i Tumereh Aspmie Dissertation. Universigr of felsinkcMplecyla(age ng nast
cel I | eukemigogydesbbiateRy Lndtmeiswuﬁem oB mhélog,eﬁaaﬂuumnsmtsl(mm Ullrich, ‘AA |\7ﬁ)

gastroinstestinal stroma nors, acute fnyel ogenous | eukem a 30

neur obl ast #aCelhl, 29842 (10999} i Biydiag of |ﬂPFoh@“d 5‘? eR Tl é?séﬁt%@rfﬁcepmlg'fﬁ?ﬁ' ch, M

C. et al. pndsphérhiato Q“ P, 16 Pe5idhéO3nd 2 ehte¥dtiSMoR &f b h UD"Ch
B. D et aIplsPl&:y . Epem tyI@Sl -1451}i gnAB\I?&?qs a tyrosmée Ki nagaggt hat was

originally dppaing f%ﬂ@@hﬁﬁhﬁﬂaﬁﬂ?@égﬁ%aﬁm@é}%@msr&n t he genome of the Abel son
nuri ne jpeukem aFI\!T-E %are&?ﬂ)&'*yt(%%éqcﬁfasé:m tdHHE PR IREStor farhiBBRLRd ( OML)

20- 30% of acute | ynphobl asti'c | eukem a %E and about "1%. of "acute
myel obl ast o8 apwe RgeipRenpyRNpukemin(AML) rcslls wrao@apntvménsﬂeewpd & tsenrogertrin

chr omosone 3148 fo#-or have activating mutations that result in constitutively active kinase function.
An internal tandem repeat (ITD) mutation is expressed in about 25% of AML patients and

has been associated with poor prognosis in AML patients. Levis, M. et al., Blood 99, 11,
25 2002. |
c-Kit is another receptor tyrosine kinase belonging to the PDGF Receptor family and
is normally expressed in hematopoietic progenitor, mast and germ cells. C-kit expression has
been implicated in a number of cancers including mast cell leukemia, germ cell tumors,
small-cell lung carcinoma, gastroinstestinal stromal tumors, acute myelogenous leukemia
30 (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



The translocation results in the 'Phil adel phia' chronosonme and is the reason
for the expression of a chineric BCR/ABL transcript. 5 FGFR3 is a tyrosine
ki nase associated with various cancers. Fibroblast gromh factor receptor 3
(FGFR3) is a class IV receptor tyrosine kinase. FG-R3 is deregul ated due to
a t(4,14) translocation in about 15-20% of nultiple el oma a}ients.
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anpl i fi ed, causel Ras/iectupor progrgssion #nd| qvidsnce existinthet gimilar sigpsling pathwdysiass of RTKs

are speci f |G, t®AHRE &35 B 2R19OHB&Igym These include the ,vascul ar
endot hel i al 1gzr og/ﬁhh fact'or (VEGH) sub?a |y and the Tie receptor subfamly.

Class V RTKs iGituelopEsizmilagting\fraprd) 2nd dhrecetarytagophges G8KR:] (ms)are al . |

Oncogene 5 o I : 71,1683
(199%) ; Apfeg?iile%g\g/%}aﬁé%héa%%gﬁ ).f?m%a?lr?gﬁe@ffmg%hsa:%%g% " lhégb;%gﬁ%l%ge%pﬁﬁﬁ/te'[ ers of

the VEGF sisiskerised during preseanny srdslactitiondn the mpaimagy glnde Atwormed gxneessiomeful ar
per meabi | i bXFI@f‘ﬁLTs SO REAk @ itk Edva Elgﬂa%efﬁﬂﬁ bdrPRogabds %%Eéa&%ﬁndﬁf’ﬁ%dti' ed as a
maj or inducer of angiogenesis and vasctul ogenesis. Ferrara, N et al.,
Endocri nol . Re\C-Me8is areogpt(yrpsigokinase YEGhin{ss Hiok oiepatagyts meayith ifastar). yCohi nd t o

RTKs i ncl ugj : -l - | P, | :
989- 991 ( 18155%;‘ ﬁiarti%r?, m%@‘%@g%’ %W%??yﬁr{g‘ﬁ%f‘ y %é’?“s%%‘f’ of S‘gi,lm%‘ﬁé’?%%?
(1993) . VEGFluding gelbmranser; maltiplegmygloms smaltiaggd on $reslbeslidnngéancerdiod keskl al cel | s
and ipgucgs; |.nge | i i L. i et al., J.
B0l . Cont AR HAGEIEIS pEOY R il Aplied W oy BRIt pflip 7 .
84, 1470- 1%neer§.1989); Ferrara, N et 3

. Two subfamilies of RTKSs are specific to the vascular endothelium. These include the

_vascular endothelial growth factor (VEGF) subfamily and the Tie receptor subfamily. Class
V RTKs include VEGFR-1, VEGFR-2, and VEGFR-3. Shibuya, M. et al., Oncogene 5, 519-

25 525 (1990); Terman, B. et al., Oncogene 6, 1677-1683 (1991); Aprelikova, O. et al., Cancer
Res. 52, 746-748 (1992).

Members of the VEGF subfamily have been described as being able to induce
vascular permeability and endothelial cell proliferation and further identified as a major
inducer of angiogenesis and vasculogenesis. Ferrara, N. et al., Endocrinol. Rev. 18, 4-25

30 (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. ef 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



at, Endocrino. Rew. 18, 4-25 (1997); Leung, D. et al., Science 246,

1306- 1309 (1989); Plouet, J. et at, EMBO J 8, 3801-3806 (1989). Because
angi ogenesis is known to be critical to the growh of cancer and to be
controll ed by VEG-F and VEG- RTK, substantial efforts have been undertaken to

develop 5 therapeutics that are antagoni sts of VEG=-RTK to t i nhi bit
or retard dnfndrgareRey. 18n#25 (H9Fslerrg, D-jgh iy PEfnse 3F0.s138F 1%%3{9%8?/

proli feratljkgl@t Jgtgis%Médjgﬂjlggl_gg(g (fdyay.acteri zed by an extracel lular region
conposed of five i’mmunog| ‘obul i n- Ilke dormai ns &nd by a split tX i ne ki nase

domai n. Sone oBeaahss @izipgencsis |is kpomas tanpg emticgh o 10R Yt °6 et ARd ¥ Mpounds of
Formul a | cbﬁ&?dllgﬁj%h\%@ ﬁ{deVE@F-Rm&b@Qntta@ efforisQlaKé EeenFM@ertaEénTt% d&%ROC and

PDGFRI. O ass contain three i nmunogl obul i n-1i ke domains in_their
ext racdl | thempeutis giabars antmrnstépéF@G@-Rﬁ@@qr"sbyéﬂ@rlb%@etw apgRecFie A

i nhi bi t ed By.¢ m?é?i%?é%%ﬁnﬂﬁor Fedaiog |- Exanples of Cdass V RTKs that are
i nhi bited %/! ¢ conpound 0 Forrml a | include 15 but are not |imted to,

VEGFR- 1, VEGFRCESS &ﬂcRIIEsGm charagtgriged, bys gnt exgrcellpan meqnospmgosedaPf flYe RTKs.
other 1iggp g-wﬁ%élwdllﬁﬁlggd&ﬂlﬁs%alby atépﬁ:ttth‘aﬂﬁe kifids6 dBnBARK S6me bt ¢IAs8 I

activation ownstream si gnaling nolecules, cellular proliferation and
survival . Bgenviictwaiegrhibited bysthe pamsnndsrof FormulpLajciude, Tutpes nok Bmiig@tl in t he

treat r’rf\dﬂ &Fﬂhsﬁ%ﬁégﬂd?#& BASER Bnd | eukem a, as well as solid tunors,

out si de of the agent” I'angi ogenic activity. That is, conpounds such
as those descr Cbaes:lIV RTHD GitaBi0 Sirek, imvivinoplobilimvike alomaima dn rthaigextratelbdari vity at

di ff RTK: | )
algent(:a ;?n}\ﬂffgl?r%l J oﬁyéefnbpﬁrﬂ % an &%fssease o?“ QQ$ @t?b geﬁopggu,?détdft unor

char act er iBoagulby. t he accurrul atl on of cl onal pl asrra cells in the bone marrow

(BM and osteolytic b I nt (ASCT)
and advances ilﬁX %'003{&? care é\?ree lﬁég&e(abgqrp é‘gﬁl&%&ggt@?\@i e di sease
and | ortg- that are aotrlimited ko, VBG!FRI-I VEIGF8#2, athEGFlEBLgI J. 1996; 335:91-97,

Mvarably el Apadesdeh RriEne RE0 TS SR Wﬁevcﬁ&%%gm#ﬁ@éﬂ%
i denti f i caire blocket, mcioalmgaadwamaﬂwfodmsﬁmﬂn slg_nalmgl mo:lactlﬂasnwllular wlfmlonesul ted
0, SouGhoBIREL RLROIRS o RBRPIRAR 005, B e b o o ©
put ati ve cliseagiamed cﬁbﬁ&eegtdl hammimb,yasamuoﬁs Bolide tutveres, i r sugitte  of murag@h sbul in
Peavy 4o O BARhOE 2 s R S e BRGS0 ) RS
Rev have a broad range of activity at different RTKs and PTKs, are antiangiogenic agents as well
as antitumor agents.
Multiple myeloma (MM), a disease of malignant B cells, is characterized by the
accumulation of clonal plasma cells in the bone marrow (BM) and osteolytic bone lesions.
25 Autologous stem cell transplant (ASCT) and advances in supportive care have had a
significant impact on the disease and long-term survival. Attal, M. et al., N. Engl. J. Med.,
1996; 335:91-97; and Barlogie, B. et al., Blood, 1997, 89:789-793. However, patients
invariably relapse, and MM remains a universal fatal disease. The identification of
nonrandom chromosomal translocations in MM has resulted in the development of powerful
30  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), 16q23 (c-maf) and 20g11 (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



Cancer, 2002; 2:175-187; and Avet-Loiseau, H et al., Blood, 2002;

99: 2185-2191. These 4 translocations likely represent an early and possibly
sem nal event in the devel opmrent of MM Mbre recently, it has becone clear
t hat these specific IgH translocations inpart prognostic significance.

Particularly, the t(4:14) translocation wth occurs in roxi matelly 20% of
patients d:baagaqagox@sohl@brnfeg;esegt BB CEC #119:R0ssfO LY SeRingl ?i’@?fo‘é‘ltggﬁ?i’l"féwm\ﬂf th no

appar ent wem@&@%deﬁt?bqnﬁig Becbﬂe ARed ﬂ1aFQﬂ§e€‘§;%mﬁb tIgH etandlboationd it 2003;
101: 4569-4575; Keats 2003; %}gl 1520- 1529; %reau P.

et al., BIRseEROstECREniticaprs: ﬁé‘?@“l}%éhe 'éfh 3@45%‘2?&“0’1-}" peeuys in apgroximately o hpt o) |
20?4 3—25 ﬁli)g" Qiﬁpat@t@%é[e){ns t@ié&{tﬁ'érti ﬁﬁ@&u[ﬁﬂ@tpoapﬁbgﬁﬁlbe& MM w1ﬂhﬁﬂwpf’ﬁ€htf or these
patients e ransl ocation is u

dysr egul atteeremamp&r@%&tp&SCTMOBW%&ﬁ% 5%%?"%30323{%55%@

der(14). qle§lood|\lﬂ00§t10ﬁ|1520-m9 M6RASP. ot all,Wdid, 2008; ﬂmﬂﬁsssmcﬂa@gl , M et
at, Blood, 1998; ~’3025- 3034, \Waet her dysregul atlon of either or both of

these gendd F‘sacrlf”t Ve &aemgpl \ 10 ﬁ’anﬁo"lj‘e@esp?a % el WERTDETE 2RRORADEY 2Cever al

lines of exgfARAGR tRePpMichs.2 role for FGFR3 in tunor initiation and
progression. Activation of W FG-R3, a RTK, pronptes proliferation and

survival in mydheid; 14k fraslogation is upessrl i that it soReats & Aysrrgvlals BYorlBER poet i ¢

nmouse [@deénc O%eh&“méﬁ:v mEderﬁ-) aﬁ& F@FR3 orBhé?Qd) @&Q{)M %5509% 98, 19hgsi, M et
at, Bl ood and al Bl ood, 2002;

100: 3819- 318522ﬁ0-2§é»b§\§q@?§ﬁ1t, %&Qﬁmf s#lopfénl98$ 9&&0?%39314ngwh€fb§t4ym§“ HIONEERS i n
some MM ar ghedst Yot dHitede Yreh isREi@EH] SN pattd én@élﬁlssnbﬂﬂﬁwgﬁ‘d\nfw& sevtgalar e

strongly transformng in several exp erlnen al nodel s esi et al.
Bl ood, 200lnes ofevidencemgpportaTgle|fer, FCER-’»en tugrjor initiafieiend ppeETesgion ; Agivatiopf- 2419, | n

Vitro stUdygspeio0s it abmbiEr FR1i&ARoh ARAKIiH1SH R RRAAIIC A AveaRPSET Val i on

supported by c cal ‘data tha denonstrat e poor reszlonses t o conventi onal
chenot her apypsfaming inor haatepopticanetse J19de)i ¥ t, BB, et wh) Blgad, geR0; 849%- Fonseca,

R et al. 199SB'C99391 M2QP3i, bi%d%? é‘ﬁ?@ﬂﬁeaﬁcﬁpoﬂ& é‘ Belét &, BIBh D 2G02; 2003;
101: 1520- 152Y9; Moreau, P. et : 9-1583:  and Chang, H

et al. r100§81%@¥at8@bsequezommsmésofa@nmng zslwpn@%@f EGFﬁéllﬁg@n%M%erSt t hat
ect opi ¢ em&&&ﬁd%ﬁp&o&sﬁ%% ke akg%ymﬁxﬁﬁagmfak&mgxﬂagﬁbﬁnm sBversll NQul ar,

role in nyel oma oncogenesi s thus for nol ecul ar

based t het<agrimenfah mogels. &he%fMFmB?qqg,t%021,1%)729/1013%@ ij et af-nBlgedes

cytot oy C F@$, W@@?—M@enﬁﬁﬁ% %Euhi@gs &t tl{ah?ém%d Rupaf ReRorSGRARIGAT ON
FGFR3 signali'ng despite the co 30 of genetic alterations in these

cel | s der i psgivation rﬁummte@ tbageling H{Dﬂ@m@t dvme@élate Tor &gspefises o) esyentionad4:
103: 3521 ‘?@gﬁothg)ﬁﬁ)%rﬁloﬁortc]ned lmed®h sBlvival &t(4;1%) NIRETRERL, - Fort@Q4R, 3245 595- 603;

and Gra Blood 2003; 101:4569-4575; Keats, 1. I. et al., Blood, 2003; 101:1520-1529; Moreau, P. et
al., Blood, 2002; 100:1579-1583; and Chang, H.: et al., Br. J. Haematol., 2004; 125:64-68.

25 These findings suggest that ectopic expression of FGFR3 may play a significant, albeit not a '
singular, role in myeloma oncogenesis thus making this RTK a target for molecular based

therapy.

Inhibition of FGFR3 in t(4;14) MM cell lines induces cytotoxic responses
demonstrating that these cells remain dependent on FGFR3 signaling despite the complexity
30  of genetic alterations in these cells derived from end stage patients. Trudel, S. et al., Blood,
2004; 103:3521-3528; Paterson, J. L. et al., Br. J.'"Haematol., 2004; 124:595-603; and Grand
,E. K. et al., Leukemia, 2004; 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



,E. K et al., Leukem a, 2004; 18:962-966. These observati ons are congruent
wth the results of receptor tyrosine inactivation in a range of human

mal i gnanci es where clinical successes have been docunented and encourage
the clinical devel opnent of FGFR3 inhibitors for the 5 treatnent of these

poor - prognosi s patients. Druker, B. J. et al., N g{ 2001;
344: 1031- msme@eqfetb?sp POGT-Prognogis pafients. NPrufgrg B. 1.jet qle En&’oézMeézl?OOAn 480:

Sl'amon, D. 334.16%4. 18§"ﬁ ’DeNletrE'aﬂlD etJal Mﬁggﬂﬁ%d 36h: T8%78%80; Aforom 5.3y B. D.

et al., Blood, articular, certain quinoline
corrpounds btk Eiegénf Mmﬁom&%m}s@?mnda%m s B &t aloi Blaade 2004milBI 36695 . An
exanpl e quisggy.ine inhibitor is 4- anlno 5-fl uoro-3-[6-(4-

met hyl pi perazin-I-yl)-1H benzi m dazol - ylgilH—qU|noI|n 2-one, as well as
taut onefs and Inafatticulah segain quinplinespmpeungs bavfbeghihewnite bf)mﬁlééamff& ow as
Formul a I. (56 apttpisrerar ah! QRadle gmhameormwm ﬁgg.arhﬁogaiubm ; r(gl udi ng

the nono-lactic acid salt, are desc U S. 2, 757,
10/ 982, 543 meliylphpeiz3By)-dHbentimslazl05%- Feauirolinr2-ousi eh well as fatiorpess atlded

herein by r I ct of
US Par) REETAQTI Ralhfe BUAR fipvide UGV of AN T RRL pofhrmidRloR

i ncor por at ¢ds benwund gnd itedalts, ancledingnthe meno-taati¢ pcid yalt, fakeleneribed\in Q\ﬁ SPI H H 15
LTS T NGO 3 fd?s%z%aysgﬁ}deaa@ on816062,095, R bEWhih iChnbilpdritod” LN an

i mpor t ant et erm hant th ease of préparation, copicity,

st abi | ity, hewinulyi teffargnce dn dts sytretys Babteﬂ icompouads erecthe fsuivmwétlf/ % at.rNase of

di ssolutio I'1ine
forns occu;3 %gfrggg%{ﬁé%@ ggoﬁ'g@g éta{;ho%{ %H?Ch% %X@bgggggéﬂgﬁ%?z%gm%@h%l fferent
| attice areatirgment resulting in different thernodynam c properties and
stabilities specific to the partlcular crystalline form Crystalline forns
may al so include different hydrates orfs ates ol Lhe same conpound. In
deci ding which formis preferable, the ] pr pertles of the forns are
conpared and the preferred form chosen Q¢ many 25 physi cal
property variables. It is enfirelly d¥5i~
in some H

15 ' I

It is well known that the crystalline form of a particular drug is often an important
determinant of the drug’s ease of preparation, hygroscopicity, stability, solubility, storage
stability, ease of formulation, rate of dissolution in the GIT fluids and in vivo bioavailability.

20  Crystalline forms occur where the same composition of matter crystallizes in a different
lattice arrangement resulting in different thermodynamic properties and stabilities specific to
the particular crystalline form. Crystalline forms may also include different hydrates or
solvates of the same compound. In deciding which form is preferable, the numerous
properties of the forms are compared and the preferred form chosen based on the many

25  physical property variables. It is entirely 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.



ci rcunst ances where certain aspects such as ease of preparation, stability,
etc are deened to be critical. In other situations, a different formnay be
preferred for greater dissolution rate and/or superior bioavailability. 6
Because i nproved drug fornul ati ons, show ng, for exanple, better

bi oavail ability or Dbetter stablllty are con5|stentl sought éhere is an
ongoi ng need f Gecavesimproved duig fprauiatipnsy Fiow g B sargple, e“er(],’i‘?&ﬂ& YR f or ns)

of existi r&ttgr s'thgllirﬁ})ir@ GstﬁﬁntlyTsj%ﬁg]ﬁ the?d Blah bﬁ@lﬁg@l@éHSfOPBevﬂo g;folymorphlc

5-fluoro-3-[6-(4-me perazi n-1-yl)-1H en2|n1daz ui nol i n-2-0

ne lactic faenﬂlescrd@%%wq figees) REFHTLRE H@Bﬁ'%&lﬂs ¢ Ryl eoff’ - SUMVARY
OF THE 1 NVER{[drERL fazin 1WA B EhzRAi QAL HEST) A HSdHirlolin DB UAGHL iagi Of a

| actic acid sélt[ ?ﬁ ?ﬁﬁﬁ Zoun of fornulaﬂ%§]H NON-~ F NHZ :xriY H
10 H fot odeaqnba@hqrﬂanlpaleﬁtdhﬁsem‘ewt@rwe%e formul ati on conprises a

non- hydrate crystalline formof a lactic acid salt the conpound of formula
. I'n some enbodi nents, the non-hydrate crystalline formis FormA. 15 In

sone enbodﬁﬁﬂ%@@RYﬁﬂ?ﬁﬂEINXIbUEQEred or is obtainable by stirring the

conpound of f @, éeﬂt ﬁﬂ?enam% Qhdtide®N SRAPORIIAGBNVGH £MlactioT RANLAR sO¢ent and
| actic acid. In's nbodi ments, the organic solvent is an alcohol. In sone

enbodlnent%mEPW@ﬁéﬁgmnhé sol vent is selected fromthe group consisting of
et hanol and i sopropanpl. 20 In sone e”bOd'Hent;,f{QEPEO|Ut'On conpri ses

about 6.5%water. In sone enbodi ments,'\the/lactic i salt of formula | is
a nono-lactic acid salt. In some enbod} m;ggjsolid formulation is in
powder form The present |nventlap f pr ov S nethods of treating a
patient with a powder for flati pR o xCti ¢ acid salt of a conpound of
formula |, conprising oHal Ly A steryng 85 the powder fornmul ation,

wherein the powder formul g pri sés a non-hydrate crystalline form of
a lactic acid salt of co
H

10 H

for oral administration, wherein the formulation comprises a non-hydrate crystalline form of
a lactic acid salt the compound of formula I.
In some embodiments, the non-hydrate crystalline form is Form A.
15 In some embodiments, Form A is prepared or is obtainable by stirring the compound
of formula I in a solution comprising water, organic solvent and lactic acid.
In some embodiments, the organic solvent is an alcohol.
In some embodiments, the organic solvent is selected from the group consisting of
ethanol and isopropanol.
20 In some embodiments, the solution comprises about 6.5% water.
In some 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
25  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.



In sonme enbodi ments, the non-hydrate crystalline formis FormA. 7 In sone
enbodi nents, the patient is a cancer patient. In sone enbodi nents, the
patient is diagnosed with multiple myeloma (MM, acute nyel ogenous | eukem a
(AML), prostate cancer, breast cancer, colon cancer, or nelanona. In sone
enbodi nents, the patient, is a refractory patient. 5 In sone enbodi nents, the
dose conpri ses psops embodimeps, thepaientisacapeeepatientaci d salt of the conpound of

fornula I. 1n $0MnemRgindRI]tRs pdtiBf if Qighbied Wit inultildmpdahed ), abse Obt ai nabl e
inthe formof a pill, tablet, capsule, or a caplet. In sone enbodi nents,

the for mul BY§IQgenous lqukerais (AMLY.prosfain capqer breagheanser SQIPR (1L 0L MefAmoma.1 5 The
present i nvent irQgmidbnitdaineRis A4 Shfientas Cleftadtaty bitkat. f orm (Form A) of a lactic

acid salt of the compound of formula | wherein the ¢rystallipe form has an
X-ray pdwder dih fomecambgaimepts; thedase ermpsisgsh4vgo é@@@&&t"gﬂ‘?iﬁc%a“&g‘?k@ in terns

of 28, at @dedpoandofBchudout 25.9. In sone enbodi nents, the X-ray powder

diffraction pattern further conprises a characteristjc peak, in ternms of
20, at about 1%nspmejembodimenisahetopelatingit rreparador R obtainabls jbe fgmof 2 act i on

pattern fugiNeetCQPRId, 8€Scaplet. Char acteri stic peak, in terms of 20, at about
12.4. In sone enbodi nénts, the X-ray powder diffractiongpatt_ern,further

conprises a chmfomeeapiodimentsjhpformylationds imsolist formpat thy timg,ef pdmingstigtionthe pr esent

i nvent y@n f urt RRE HREQY ind&RioR fethrréVides B erybafiiid fobR (IFBMIA)f a Brclidsdid @itaci d sal t
20 of the conpound of fornula | wherein the crystalline form _ has an X-ray

powder di f9frtbgcqompaundd farmpla I sdagsin the ryptalline; famn, hasan ey pevderdiffradiopeaks, in

terms of tteﬁ%ﬁﬁztis‘%&kcfhﬁﬁé& 'cﬁ&ﬁlk’,tinémKson@Q@%ou@éL?%d%@&'t‘ﬁS.@Q141 about
15.3, about 15.9, about 17.0, about 19.1, about 19.7, about 20.5, about

20.9, about 22I8 sompsmbodients, hpoliray2mpwrer difseption patfem Hfither compises dbout
25.9, abouthadBredstic pBRdindQRNof Hl oabdR9508€S. 25 In sone enbodi nents, the

crystalline formhas an X-ray powder diffraction pattern substantially as

shown 1 Fi gur én some embedimertprnibel Freayt rowden diffipofien Pritqrm dutther ippmpKsey a

di fferenti Qlar.SeRin pbik, Ak b %Y, bdabokt84sDYr am showi ng an endot herm at about
213 C. In sone embodi ments, thé crystalline formhas a differential scanning

cal orinetry 3dn sprae ppgpdimertnbie Jatayapawien diffsrdion priterrifyithes comprisse apr esent
i nventi on ddfabiedic BERY ind&hs 609 ASihbitqhge.coNpri sing crystalline Form A

The present invention further provides a crystalline form (Form A) of a lactic acid salt
20  of the compound of formula I wherein the 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 22.8, about 23.4, about 23.7, about 24.7, about 25.0, about 25.9, about 26.9,
and about 31.2 degrees.
25 In some embodiments, the crystalline form has an X-ray powder diffraction pattern
substantially as shown in Figure 1. {
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
30 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.



In sone enbodi nents, at | east about 50% by wei ght of total lactic acid salt

of the conpound of formula | in the conposition is present as FormA 8 In
sonme enbodi nents, at |east about 70% by weight of total lactic acid salt of
the conpound of forrmula I in the conmposition is present as FormA. In sone

enbodi nents, at | east about 80% by wei ght of, total |actic id salt of the
conpound of f oFhigmg ePbPHMERE a@ﬁ?ﬁ)ﬁ%’f‘ﬂo%b}i @e‘%tftgg@f?g la&‘%c ?E&S%ﬁﬂpth% In sone
enmbodi mentegy F&Ind'o?ﬁﬁ&ulﬁ@%e&fﬂ%bﬁﬁoﬂ\i@ ahentm‘Fohﬁml lactic acid salt of the
conmpound of

ormula | in the conpas S In sonme
enbodi nent s, afn soggembadments, gtlss @MO%YW Pag}ifctqcb& sghf’ﬁﬂlgalt of the
conpound thbeddmékﬁ:nhulhmlﬁth@c&mﬂa&ifep@@ent&sthﬁssent as Form A In sone
enbodi nents, at | east about 97% by wei ht of to aI Eﬁctlc ag ﬂﬁhsalt of the
10 conpound of Iﬁwm°¢mﬁ45tah]€aséﬁ??ﬁb%q/t]i’5bﬁelg tic agid sl o In some

enmbodi mentegm %nd'o?ﬁﬁﬁmlal?%e%xéoblﬁoﬂ\ﬁp@béntw}?ohﬁtpal lactic acid salt of the
conpound of P

ormula | in the conposition spraf as Fg{ﬂk In sone
enbodi nent s, afn joEgsmbagimauts, 99199969]"\‘/!@5@{?1]?3’%?131? Q’Iml iaﬁE‘i?" stefthe sl t of the
conpound %mbeddalbk?odnulhmm@c&%m@ﬂffsbfeeenmmssent as FormA. 15 In sone
enbodi ments, "the conposition further conP ses a pharnaceut ké’?l |y

accept abl e car i wme embodipeais. shisetphah 30 by weigki ot factioaridts

essentiea! | obn bt A1 fn G béhmBlibn Afresinh RpROUNT of f or mul a | wherein at
| east 95% by wei ght of | actic acid sa conmpound of forrmula | is

present in thelltmtfmbﬁ’ﬁiléﬁnt&§t lepsbalioyt ?ﬁ"/ﬁby vzeghtr?f %"%Wéﬁﬁaﬁﬁm‘g t he
conposi ti qg gg‘gﬁlo?}-&maﬁqg%é@gnllﬁbSIQBH{Sgpcsgngggpogmqpl d salt of the conpound of

formula | rein at least 97% by weight of the lactic acid salt of the

conpound of f ofmsms embpdimentasileast phput F&o biovipighiof ot laglc acibsaltgf P A 1 n some
enbodi ment g phiia of VAR id AP &ﬂ;@,glhg,ﬁﬁ RssEMrahley of the lactic acid salt of
t he corrpounlci1 0 foormJ la | Wn?arel n at Ipeast 98% by wei ght of the lactic acid
salt of9 the 25 Irtm@mbedlmpntf dhenempositiqndurthes e@pRrises 2 RIAENACHBIEYYI ti on as the
Form A g;?igldl ments, the conposition consists essentially of the

| actic aC|d aIt 0 t he corrpound of formula | wherein at |east 99%by ‘
wei ght of the Fueomeembedimeststhe apmpesition conngiorrratially of drerentigacid palt ofr esent i n

the conposid {ddhoAsd SRR rﬁemeaa@@%eoWe;gaV@m R&icfatshiess iy ovi des

met hods of preparing crystalline Form A “30 conprising stirring the conpound
of f or nul ecomppypdzf fmule il dsrpresentyin the Fergpogitior as theFerami.c

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

the compound of formula I wherein at least 97% by weight of the lactic acid salt of the
compound of formula I is present in the composition as the Form A.

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

the compound of formula I wherein at least 98% by weight of the lactic acid salt of the
25  compound of formula I is present in the composition as the Form A.

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

30  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.



solvent and |lactic acid. In sone enbodi nents, organic solvent is an al cohol.
I n sone enbodi nents, organic solvent is selected fromthe group consisting
of ethanol and isopropanol. 9 In sone enbodi nents, the solution conprises
about 6.5% water, The present invention further provides a crystalline form
prepared by agﬁg one of the nethods described herein. The present invention
further provi d@gome epbediments: the splenompses 0qubEP1eValeti d salt of a 5
conmpound of Fomstﬂréedtinvbﬁﬁcﬁpm&h&?mﬂbmﬁﬁalm{e fbiepreparéd 1§ ahi bee dTyir at es of
the inventign, the_nplar ratio of the hydrate water to the lactic acid salt
of the comsduftdesiibedbseiPa | is about | or about 6. In some enbodi ments of
the crystalli nepeprebemtifentibn tlied pHoRMdsiaiystdlnR Hydteadra ldticacidemehydrat e or
hexahydrate. 10 I'n some_enbodi nents of the crystalline hydrates of the

i nvent Pon comppund giforulabit js a is a nono-lactic acid salt. The present

i nvention proviydgse 8mbsdismbatk lof i cR¥ENRE Byddiey 6f tR) in9éntRn) 86 ofar aibGfsal t of a
conpound of Fornmula | wherein the crystah i ne form has_an X-ray powder

di ffracti & hydmiearaper torthe lagtipraidiahaf tp somaroped piformulp digiaboutil ot UHe of 20, at
about 17.6, abgUoml Indo@iRn@BUbe &fstilline By dBRRTrARDRANEITRRL e hjdifte Xs haY powder
diffraction pattern further conpriSes characteristic peaks, in ternms of 26,
at about Z®nchydeerhex2Bydatgnd about 28.2. In some enbodiments, the X-ray
powder;odi ff r aci;afe PAbddihehtl S thd\GystAMUyERS of hOAVERILE thelhite sPERKSs i n terns
of 20, at about 11.9, about 15.3," about"16.1, and about 18.5. 20 In sone
embodi nentagnonpiiastiadidsplipowder diffraction pattern further conprises
characteristic peaks, in terns of 20, at about 10.2 and about 12.9. In sone
enbodi nents, the X-ray powder diffraction pattern conprises at |east 3
charact eri st i cTheamgsent thventicay providds azgystalimp bydratd (FaroB) of e laghivapid seli oP2 about
11.3, abo : Leatds tx IR vowd@lRt ctiop n8rem 25 about
16. 1, abo&%mﬁég?fgég%%I%‘g{e&mgggﬁtmﬁl‘ée.%,rmg out %a?p%w about023.p3t:tenzlibout
23. 5, dbowompring charadieristic p@ks), in tekrasof 20.81t dhout eAft abpot 19,3° abbahout25.08, about
30.7, about 322 1 u

s Qﬁto%xg}?, g@ggﬁ%@o&der a8 Patith Jurthet ToR BT

enbodi nents, the X-ray po ron pattern is substantirally as shown
i n Fi gur e characteristic peaks, in terms of 26, at about 23.3°, about 23.5° and about 28.2°.

In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 28, at about 11.9°, about 15.3°, about 16.1°, and about 18.5°.
20 In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 28, at about 10.2° and about 12.9°.
In some embodiments, the X-ray powder diffraction pattern comprises at least 3
characteristic peaks, in terms of 20, selected from:
at about 10.2, about 11.3, about 11.6, about 11.9, about 12.9, about 15.3, about 15.6,
25 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 pattem is substantially as shown
in Figure 6.
30 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



30 I n sone enbodi nents, the crystalline formhas a differential scanning
calorinetry thernogram show ng an endotherm at about 155 C. In sone
enbodi ments, the crystalline formhas a differential scanning calorinetry
t her nogram substantially as described herein. 10 The present invention
further provides conpositions corrpri,gi ng crystalline, hydr atles % a lactic
acid salt of alteonpssiiaveption-yrthen proyides cAmBQsHons yspRfisipg s Img hvfigiesr r ati o
of the hydratasridRiaehlt bt doipobAGFFemagd d salt of the conpound of Formula |
is about 1 or about 6. 5 In sone_ enbodi ts, the hydrate is ohydrat e
or hexahydr at eln S°‘Pﬁ‘°“§‘éﬂi’ﬁ“%§‘8i”?ﬁ’é”ﬁf*§‘,°qﬁg%@f@tﬁwﬁ%ﬁgeF*l‘ “caf‘c}dssgﬁgﬁfgﬁo-l actic
aci d sal t corhhkun® bRl T R\ i1 @R abdut 6.her provi des conpositions conprising
crystalline FormB. In_sonme enbodinents, af |east ahout 50% by wei ght of

hydrat @ of | ackjsemeembpdiments, e hyqrate isagpenohyiimte pr heg?lydrale- | in the conposition

is present as JFQbM BnbokiEndufs, H0 MRHiSFHNGSA iR xhéno-ladticlacidshit.about 70% by wei ght
of hydrate of lactic acid salt of the conpound of_forrrulﬂ | in the

conposi ti on i sThsrreesentinvartiondirhepproyidesompORtiAgs aPmRIHHNS, cate jng Feqm bout 80% by
wei ght of hydr ft@mefmbediikis, aieflst 38bdt 509 bytwight ofRRivdtel oPfacticOdciidait of i N t he
conposition is present as_Form B. In sonme enbadi nents, at |east about 90% by
wei ght of Uycemaewdef formele { & thesompegifien presepbasiogm Eonpound of formula | in
the cogposi ti of de RMESBMENtA 3t e84t Ab&xt 709 by WBReHL BPRHTE Bt Rcticddcid ARSE about
95% by wei ght of hydrate of |actic acid salt of the conpound of fornula I
in the comseompousd of foripylakimvihe compogition Bprepit &diEmdnbodi ment's, at | east about
99% by wei ght  @Qfsoli¥ @hBEEmEHts, 'aaﬁagtqbaﬁ'sd%soglv&ei@ft of hyeats orRskidodaitlopr mul a |
in the conposition is present as FormB. 20 In sone enbodi nents, the

conposi ti & ccmperndf oppe I dhe compesitipme et iopn Baccept abl e carrier. The
present i nvent j;,08mt Yhbhtfhemt QY 1e58 38R 0DRDY WRiigh? bERANALE 6f hEtSdcRd daltRe Form B
conpri sing suspendi ng}pl;orm_ A'in a solution conprising water and an organic
sol venlt athegompeind of formvlal irthegomposition iEpregenh $C, wherein said water is
present in saif) SRk YhbOBmbs, aPleast AbUTDER by Qfeigp 8Fhy@He bPlagRO4td |RYF DY
volunme. In sone enbodi nents, the organjc solvent conprises an al cohol, a

ket one, arthesemaeing of formylp [ | thegomposifion is prepraf &dform By sone enbodi ment's, the

organi ¢ sol veni; &RTRMbSEReRE) Gt Rhst TBER 9, tyLAAFHR bf hReAL 8MRctic acid salt of

the compound of formula I in the composition is present as Form B.

20 In some embodiments, the composition further comprises a pharmaceutically
acceptable carrier. |
The present invention further provides methods of preparing crystalline Form B
comprising 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
25  amount of about 5% to about 20% by volume.
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.
30 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,

11



met hyl ethyl ketone, and acetonitrile. 30 In sonme enbodi nents, FormB is
prepared by suspending Form A in a solution conprising water and an organic
solvent at a tenperature of about 20 C to about 60C, wherein said water is
present in said solution in an amount of about 5% to about 20% by vol une.
The present invention further provides a crystalline hydrate (Form Q)
wherein the cris tpedsén't evehitunnfulthes paovidés raagrygtailimbelny dehité {Fommt C)owhepein tther n

corrprl sing ¢ stl eaks t o about

o a1 PR o o B G fon Ty Bty PR a1 19070
I n sone ensogl crfemafrohﬂm)oi(t'imftopbwjér6°datfffanaaiioub6151mtabeutr7 Fuandret frogonpri ses
a charactqﬁgﬁé% Bﬁ’k drn terms of 20, at from about BY to about 14.1 . In
sone enmbodf 0 ])9 ay powder diffraction pattern further conprises a

charactgri stic peaie emmbodifents, hé )be.y pxtwchb(diffracﬁian Dattan oboher @mpHsesian sonme
enbodi nent the X-r owde Le) rther conprises 10
char acterl‘z'{“f teﬂg’ﬁwgﬁy’ln e’f“élpﬁr%bd@f % fﬁfﬂg‘ga BQIU{HU 6 to about 17.8, and
at from about IR4orfe tembadimeiits,2the K-ralynpevalee diffrimtidi rpatirs , futthee cmpeises powder
dlffractlo attern 0 rlse e teristic peaks, in terns of

sel ect freﬁ?ﬁ"pﬁzﬁ"m g%@f‘t% 'gsz%g%%ﬁ%oﬂfi?% at fromabout 6.5 to
about 7.1, at fm %}rﬁbﬁnﬁodﬂne&tst he X'éraﬁihmsl\tdeﬂ.ﬂlfﬁactlah Pattesm ﬂimhert cdprBest 0 about
14.1, fromahout 17.6 to out .20. 2, at
't om abbut BT Repk it tsgH Syt it ooy ek g g7 35, Bl ABRLERH %50%
and at frofyabasdut 240°0 to about 29. 30. In some enbodi rrents the X-ray
powder diffraction pattern is tanti s sho in Flgure r as
descri bed herelﬂsmﬁg F\El etﬁf)géfaw er ?“yg\?l%ﬂ c?fgprffy%?talegtg!f has a
differenti a{aras@ﬂmalpsg{s lﬁwnﬁnfrw;ge;ecﬁe@ﬁbmogr am show ng a prom nent endot herm
at about 150 C. Ln's

differential s@hfA® “tc?’aﬁ B’r 3r‘{r af ﬁg?lrﬁ?&‘ftﬁﬁt @LﬁS’g Pyglrﬁlaoé‘eagg&tdd%ﬁor ?bed

her ei n15 Thebopt me@attﬁdnmmt 1303 tofabuit hen, At dbest 1amrmavsdut in8Satabegy8.8j ng

ol ek B rdnarn 387 BTS04 Bl S e 20 o

I S present atFon4boin26.0 thhboaprEscenbodi nents, at | east about 70% by wei ght of

co d of fornul conposition
ih)sld ;)?tegeﬁz Lgckvlb gqf?%n%o%unetnts?&e -rg}ef\ powgg) %L{:H'actlon pattemn}é s&‘bstanheﬂly as showner

in Figure 7 or as described herein.
20 In some embodiments, the crystalline hydrate of has a differential scanning
calorimetry thermogram showing a prominent endotherm at about 150 °C.
In some embodiments, the crystalline hydrate of has a differential scanning
calorimetry thermogram substantially as described herein.
The present invention further provides compositions comprising crystalline Form C.
25 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 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
30 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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In sone enbodi nents, at | east about 80% by wei ght of hydrate of lactic acid

salt of 30 the conpound of formula | in the conposition is present as Form
C. In sonme enbodi nents, at |east about 90% by wei ght of hydrate of lactic
acid salt of the compound of formula | in the corrpositi on is present as

Form C. In song enbodjngnts | east wei ght .of e of

l actic acid sal™®SoBf emﬁ’?@ ﬁﬁbifﬁ’ﬂ g‘f tpgg "ﬁ‘ﬁ YdFake %tgf‘r"ﬂi‘f)?tct Bho Fs pr esent
as Form Cﬂado%mbﬁhnﬂ@ﬂ&n@ﬁlb@dﬁﬁem@omﬁtnlhpﬁsdntﬁbwﬁc%% by wei ght of hydrate
of lactic acid salt of he co oundof formula | in the co srt on is

present as For¥h €omq Frbgiimentsy g respRosition Hurthes heQsuprissson AT rises a

phar maceutab& blY card&icept abl e carrier. 5 The present invention further

provi des net hods of preparing crystalline Form C,  conprj.si contacting the
anor phaus f or rrT]@ﬁPr'?é‘i‘tdn‘iea'E‘tni higE prgvidey pethpds @ rEPaE‘Bﬁrﬁ%ﬂ{P c#g”lfgr mula | with
a rel ati veokipriHifl to\maeangf ﬂer@r@amuts R8O dfGadbactc sbRPeak! ofcsatdesid@scabdioe Of from
about 40 C to _about 80 I n,_sone enbodi nents, the contacting is. perforned

for at | edmupbith Gfellﬁﬁ't‘!? bumidiy rfrﬁ%ﬂ@%?%tmaheﬁﬂéﬁ afp feppesatule B ed by
cont act i ngpéhgo e Ry Bbws oEor m of said lactic acid salt of said conpound of
Formula | wth a relative humdity of from about 50%to about 75% at a

tenper ature of ifsprprEbRstimenty the cowacipgisperiermed forpideast ewhfiboPfvent i on furt her

provi dgs met hogsopt eﬂbé‘d?ﬁéﬂt@m‘oﬁ‘n Gﬁé’ﬁéﬁalréd't?f‘coﬂt‘idﬁ@ft& &forphoud Behiogsagi d sal t
of a conpound of Fornul a onprisin ani ¢_sol vent vapor into

15 an aqudastie addsaliqf sgid 6?mE°&P%I°ﬁF5’6'PV1§1 ¥itha f@ﬁl"? pmidity phfreme AR ARPed9  For mul a

| at a termﬁft%%ra?aQ&per@tﬁf%‘ffr@m@b&f?m@%tabé&86_°C| n some enbodr ments, the
nolar ratio of the hydrate water to the lactic acid salt _of the corrpound of

Formul a | in tHee reespitinyentionfunken provides methosds of prepaging g stysiellige hydyats ghe
embodi mentgic hAE sdif St Bhdpbitfdl YL éo?np@tsﬂ? aﬁﬁxﬂg aig%letoltt%ratﬁbg im$e. 20 In

sone enbodi nents, the lactic salt in the crystalllne g rate is ais a
mono- 11&ct 28 aqugescholtipr of spid I@eﬁﬁclér@@ér%m@w%@ Fopyua batiajtemepsmsferedf e i s Form

C. In songpsibedid®ihiSio cche organi c sol vent conprises an organic nitrile.
In some enbodi ments, the organic nitrile is acetonitrile. 25 In sone

enbodi ment's, t esome ppbediments thesnolasaatio ob the hydrate Sigiestogheacticiseid salt ofthe
crystalli @enpatﬁta 8t Forfililad il AELyStalBfd 1 if sl PorGBEREUNd Of

In some embodiments, the crystalline hydrate is 2 monohydrate or hexahydrate.

20 In some embodiments, the lactic salt in the crystalline hydrate is a is a mono-lactic

acid salt.
In some embodiments, the crystalline hydrate is Form C.
In some embodiments, the organic solvent comprises an organic nitrile.
In some embodiments, the organic nitrile is acetonitrile.

25 In some embodiments, the temperature is about 5 °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.

30 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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Formula | is prepared by the nethod of diffusing organic solvent vapor into
an aqueous solution of said lactic acid salt of said conpound of Fornula I
at a tenperature of about 0 C to about 10 C. 30 In sone enbodi nents, a
crystalline hydrate of a lactic acid salt of a conpound of Formula | is

prepared by the nethod of diffusin organl c. sol vent vapor into an faqueous
sol uti on of sdpdomaembediments aeysialige hygrate ofissiimeridaliefragampopnd,p

tenper at UF@'m‘[ﬂia ?Q%Epa?ed@ e Admt of]d?fﬁﬁmglo%?dnfb SoVERt %ﬁb@ﬁ#ﬂ@%@eo@s

crystalline hydrate of alactlc acid sal a conmpound of _Formula | is

prepar ed Byjutionef pid laokr asid saltrf eadd spapetndah Fermuly I\PéﬁttemPSBBFe phabeutdh Gaqueous

sol ution @f y@d fh *@C&ﬁe?elﬁ%e%&ﬂ.ﬂ ﬁu@%f R hJdieR W N (10 labtRr 40d Altlof ake @
tenperature of about to about 10 C_"wherein the nolar ratio of the

hydr at & mml@outld)oﬁﬂﬁ)@nlﬂaémtbe%$t‘t1111§‘d!}’€lfa@ﬂs%bﬁlét1‘5ab‘2}‘t‘r60und of Fornula | in the
crystalline hygrahe ehr%o@ﬁ@hﬁ a]-cﬁgmlﬂig%a@ oﬂ J‘la%ﬁmﬁ‘m@@p&t' lg%undiof
crystalline hydrate of actic"aci d of a conpound ormula | is
prepared Bymmkrel wemrpmedoby thefhethadnef @ffwm g ebyent V@ﬁb?n“? AR 8QUEAYqUeOUS

sol ution ofyR3id Jlfﬁﬁ%&a Afdafl O?Eajl& oot ox§l‘@l‘o‘ii FEAMROURY tHpeRRLE @olt 07 2
tenperature o ol 10 C, wherein the cﬂi(@talllne hydrate is
a rmnohydt(mbeutdﬂ °ﬁewhﬂn§ldﬂ&tcystamme h}'ﬂr@@mn@ﬁb‘ﬁ/dﬂ#eqmgxah gystal line hydrate

of @ LpCtic adhdomglehpBfinntE UBOMhOyarak 6 aBeid adic sflf SHPLARholRG bie Mt hod
of diffusing organic solvent vapor Into. an aqueous utiton of said lactic
aci d sal t Fomuteal @ prepapesiubid thefm diffusingt organicespheenty vapor indd amB@igoud C to

about 10 gﬁluﬁ’éfﬂ%??dﬂ‘}a%ﬁ@zrc cPéift'o‘Psa? otm b&dtd?%oﬂﬂ% rl%%'tén%ra‘&bf@'&%@ut'o&ca Is a

nono-lactic acid sa prepared by the method
of diff ustarrgowtrl§ &6 wheswh therhactlc w mdlporysmlhn@hmt@qnewmomﬂagtuq agid seft. sai d
lactic acid s ﬁu[\? e g about 0
C to about 108%%0%%@%}%%%?” ac lsg&? ‘%?H}ﬂh% egﬁ)groggltfﬁla' 8 Hﬁlgﬁa isa is
a nonds3| agriot inde drda@ebus, solﬁtnen pf eaddelattic avidesattiof maig compatnd anmr;u@tIazhtla ne
hydrate ( apty)

wherein t Eg{p(g:?ra% &fa f;hr%g ? ofFmn gis&g%%mghe%c\ﬁégalpg ﬁg%wé% 1?% F\‘f‘% er n

conpri si ng;acxmamueaméwc peaks, in terns of 20, at about 4.0 and at about
27.2. In sone enbodi nents, the X-ray powder diffraction pattern further
conprises a characteristic peak, in terns of 20, at about 22.0. In sone
enbodi nent s, t'ﬁsp)esemjnvpm@m@oxdﬂesﬁm@aﬂimmma(@pmDMoﬁmlacrticmdd}salt@fas 25

Come 2pot ety Gl Ebubine MR 3ty ol ohaclBPlct. o

comprising characteristic peaks in terms of 28, at about 4.0° and at about 27.2°,

W

In some embodiments, the X-ray powder diffraction pattern further comprises a
characteristic peak, in terms of 24, at about 22.0°.
In some embodiments, the X-ray powder diffraction pattern further comprises
25  characteristic peaks, in terms of 24, at about 14.3° and at about 16.4°.
In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 28, at about 8.0° and at about 20.1°.
In some embodiments, the X-ray powder diffraction pattern comprises at least 3
characteristic peaks, in terms of 24, selected from: |
30 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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characteristic peaks, in ternms of 20, at about 8.0 and at about 20.1 . In
sone enbodi nents, the X-ray powder diffraction pattern conprises at |east 3
characteristic peaks, in terms of 20, selected from 30 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, .abouj _27.2 and .aboyt.27.9 degrees.
In some enbodilPspme empedimsaty, the erysteflipe &’i“r‘f}}aéétqgg enfial §capRing §5%rﬂ’ﬂ)e§‘?'ant ially

as shown thisdgiadi!Efwing it chdbitRBRE GBS OB M) tafi , entidtBerfiy tsabahd 145e°d,amm has a
differential scanning _calorinetry ther rmg{qarp showi ng an endot herm at about

73 C, an &xothsrmealout 6o gnd aepdethermpt abauti&abm at about 160 C, and an

endot herm at  gRQuthe L88odiments) (B OMstalTO HirfEHAL &, diffdtential Yiuethg caleriieym has a
differential scanning cal orij rret?rﬂ}/}t 5 thernogram substantially as descri bed

herei nd THhemoeegesybstantiolnasidsieriped herdt provi des conpositions conpri sing

crystal | i ne Fofygpldsent indertioBurfhei}6hide Rbisposiiond @ﬂ?ﬁsiﬂ@&%talﬁﬁ@/ﬁdw Diei ght  of
hydrate of lactic acid salt of 'the ﬁgq?oound_ of fornmula | in the conposition
14

i s present as IF&ems embadimanisat leashehpu by wgight fJwdraterd gctio oid S3Jt Hei ght  of

hydrat e Ofyebafibdufia 8€folnildd i 10 compbhifidhSs froseRy REmeD, formula | in the
conposition is present as FormD. In enbodi nents, at |east about 80% by

sone | ] |
wei ght of hydrlasemeembogdiments, aiclpast about 7056 by weighicfiyaistraeidictic asidsitoll i n t he

coONpOght i B chriipddh@SEBmAsT it MeBoMpodith TOf8s SRPEiBNt s, at |east about 90% by
wei ght of 91E)?drrﬁlz);lte of {T%ctilc aci dpgél tn 0 et he conpound of formula | in the

conposi ti on i dnsprasembodimentsy piemt abiogt 30436 by weighhefdyimisefdactig ecif g3kl about 95%

by wei ght gk, @bEroffuld Aifi tleCoRPbtiondd freseht as Fhign pOMPOUNd of formula I in
the conposition Is present as FormD. I'n sone enbodi nents, at |east about

99% by wei ght Inforhs embadimests, pideast eboat9QYe by weight of hydwtecefiasdie aeid 831t 9for mul a |
in the co |1 | ° D, nbodi nents, the

conposi ti gigg%é({uﬂg?f%rg%ﬁlgge %ﬁgﬁﬁdﬁﬁﬁﬁ%ﬂcﬁ?%ﬂ E'20 acceptabl e carrier. The
presedf i nventlihgemd embadiments ab/leastsbont? 1Yo Hy weighieidyydraternf lactig seidisalt ¢fe For m D

conprisin ' ; . | actic acid salt of said
conmpound %F%&E%O?lﬁrr%f;w?ﬁd\?\ﬂlﬁ%ﬂﬁﬁﬁ?&g{lﬁfi&%?gﬁgw ng a relative humdity
of about 30% dn s¢mesembadiments, etlgast shoyt 8% by weight efdydratedd Igtic acidsdief 150 T. 25

I'n sone egRaah BaRd 5f folniiffa § G TRSofbbitfon!iSpraRtss FéaPDC:

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

The present invention further provides methods of preparing crystalline Form D
comprising 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.

25 In some embodiments, the temperature is about 120 °C.

In some embodiments, the contacting is performed for at least about 5 hours.

In some embodiments, 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

30 lessat 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 lessata tempc.erature of from about 80
°C to about 150 °C.
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In sonme enbodi ments, the contacting is performed for at |east about 5 hours.
In sone enbodi nents, a hydrate of a lactic acid salt of a conpound of
Formula | is prepared by the nmethod of contacting the anorphous form of
said lactic acid salt of said compound of Formula | with an inert

at nosphere having a relative humdity of about 30%or 30 less at a
tenperature of from about 80 C to about 150 C. In sone enbodi nents, Form D
i s prepared by.the net.ho nt act f | actic
acid salt of sMPESHIaY, %,’800 rpﬁ%wdegg %?Hngﬂ%r&p O%m olpa? cggg& aving a
rel ative halhofdi doynpodndaibBermuB(%tereid the scystsllive fommhasran Miray po‘fvdq‘nddfmcmbmut 80 C

to about 15 sent invent e talline
hydr at e (Po&rwg)mpé‘rsméeﬁ‘apacm tlca't’cea » 1 gT’POf%dJéta@th lglﬂ'n%“dda?af‘—ogrnu a | wherein
the crystallinm fs@nafneh:hsdlmantéi thayx-paywdwdedldlfﬁaatam pattertp further rwompriges i Si ng

Come onbod TR Tk Py Radereoth 2o ARl # PRSIt P02 1"

char act er i2317¢.c peaks |n terns of 20, at about 22.6, at about 24.1 , at

about 25.0, angd at about. 27.7 nent s -ra owder’
di ffracti on pat’t &% Fﬂﬁg?ﬂ@f’m&o%rgéaeyspo‘g‘ﬁeér‘ﬁgfa@tﬁonsf’?t?”bm?f ‘%;WB?SS?WB of 20,
at about YRardcterBti€ipeaks, aloiis of 89, Jataboﬁﬂleﬁaﬁd)dtﬁbcﬁﬂb&)d‘l ments, the X-ray powder

diffraction pajtern furt 0 ses rlstl in terms of 20,
ot abalt 61" alfsare abbdine BB XSG aow D 8 ol
diffracti Qﬁar&ﬂéﬁsﬁiﬁbaﬁﬂiﬁléﬂn&QfZ@,Tatibﬁﬁ%.Pand ahamﬁGMerl stic peaks, in terns of
20, selected from at ahout 6. about

.4, .about 8.7, abaqut .1,
13. 4, about 14mngsomg,gpfodiments, thel% ’%B‘B}”{dseié?f&?° Bcﬂ?&“ﬁ(ﬁ%‘}m%?ﬁ&%&ea?l? 1 about
21.5, abouharg&?erﬁucﬁéamintaﬂnsbfzaa,babmed&émﬁ about 25.0, about 25.5, about
27.7, about 30.1, an out 0 6 degr In so the X-ray
povvder di f f r acti a@ﬂ‘“p‘g{ tagP‘Hq "'E’B‘Bs‘gfnp ?“élllzy} é@“gﬁ%am °Ph@ga§1"glg Lin some
enmbodi 1entaBout | N6, HoEW0A! dHoBE21{ 104bGUITA S, @bodli T2 6; bt Al sbe@naisNgoes®; | met ry
20 t her rmgéam showi n%ﬁgn endsgt her bout 76 C, and an endotherm at about
rAbgut ’Ei:%?%"cé

128 T. P> -2fBei PR orm has a differential scanni ng

calorinmetry tineoh®emndsdimens e X ird) fowdasdigiastoni gagén iedubitintallha Bewsent
invention further provides conpositions conprising crystalline FormE. In

sone embod?PEWES: at | east about 50% by weight of hydrate of |actic acid
salt of In some embodiments, the crystalline form has a differential scanning calorimetry

20  thermogram showing an endotherm at about 76 °C, and an endotherm at about 128 °C.
In some embodiments, the crystalline form has a differential scanning calorimetry
thermogram substantially as described herein.
The present invention further provides compositions comprising crystalline Form E.
In some embodiments, at least about 50% by weight of hydrate of lactic acid salt of
25  the compound of formula I in the composition is present as Form E.
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 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.
30 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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25 the conpound of formula I in the conposition is present as FormE. In
sone enbodi nents, at |east about 70% by wei ght of hydrate of lactic acid
salt of the conpound of formula |I in the conposition is present as Form E.
In sone enbodi nents, at |east about 80% by wei ght of hydrate of lactic acid
salt of the conpound of fornula | in the copposition is present as Form E.
30 In sonme entBdPRERpRodiments, atlesst shoyt 9o /QS%WB&BM hyAtetetf lgrfig la%fgéalb?fsl actic

aci d sal tﬂa@EOm]BJhﬂdﬁpﬂ&ﬁﬂtwﬂinQﬁeJo&Fﬂﬁiﬁcﬁ\ié redenf 3 @ok®BPOSi tion is present as
Form E. In sone enbodi nents, at [ east _a%out 95% by wei of h dr?te of

) ht
lactic acid sdhtswie CPRRIBEH ot dCPosiBetnibdher GoRtPrips gdﬂ‘ﬁﬂ’é‘ic? S8 s present
as For m Egccdflafidicat@® enbodi ments, at |east about 99% by wei ght of hydrate
of lactic acid salt of the conpound_ of for in the c sition is

. la | )
presend as ForTheEpresept iyertion fydhsr pegyides W%@Gﬁﬂé@ﬂ‘?&)mﬁﬁl‘?&m&%ri ses a

phar naceugdngﬁis{ngsus?&m@@g{lgiﬁwafe}_er'. 5 The present invention further
provi des nethods of preparing crystalline FormE conpri Si 2‘9 suspendi ng Form

A in water. |rnsomeenhostinenieathydraly ofpdichs acid salhof] eampeundefformple Iay o
conmpound Blfe%zl%&{ Smbthb®of sRERRAEEbHRN thiatret hod of suspending Form A in
me €

water. In's odinments, FormE is prepared by the net hod of suspendi ng
FormA in 10 lnaeme emipdiments Ferm Ejippeparedby the mettiofd of sespending FosHoifs of
prepafpngygkystalline Form E * conprising seeding an aqueous sol ution of a
lactic acid salt of the conpound of Formula I wth seed crystals of

crystal | i ne FoFhe IEesephsvention tfiagheg prevides maathodp obfrrepasing spptelling oy Eapbout 100
to about gﬂ%&?@{g%di nl d&u&ﬁ%lmwlaqﬁﬁg%id%alh%fjﬁﬁtc@mﬁgun@of fGkduf BCi d sal t

of a conpo Formula T I's prepared by the method of seeding an aqueous
sol uti on with seedzeystabs of srygtaliap Formt Ei Wherein the sarrgntrasion phsaid sodution i abeuls eed
crystals I ' Form E, wherein the concentration of said solution
I s about Oootgta%&lgg(%)drhg%o mg/ mL. In sonme enbodinents, FormE is prepared by
t he mdfhod of Inseni¢ eyybedimenis, e didrate 26 adastic a¢id salosf aacampoundeoffiorula dlis of t he
conpound IFQ"tIh ] | Sudn Fhishiahli Bk erein the
concentrati 59&0 sgﬁgth\seg:bﬂ%e?@ﬁg?rga{qg %ugtsmlm (tﬁg gctgoh%l g%tOOtﬁge/r . O‘F_@; present

i nvent i onof Bermiuler I pithseadesrystaly hbesstallinepFamak.i wierein kst edncéntratidioeinsaid

conpri si n%l%oie{?steﬁhﬁtiléb'&Qabﬁutlz%mgﬁnﬁd d salt of the conpound of Formula I in
|

a sol vent,

In some embodiments, Form E is prepared by the method of seeding an aqueous
20  solution of a lactic acid salt of the compound of Formula I with seed crystals of crystalline
Form E, wherein the concentration of said solution is about 100 to about 200 mg/mL..
The present invention further provides methods of preparing crystalline Form E
comprising crystallizing a lactic acid salt of the compound of Formula I in a solvent, wherein
the solvent comprises about 1 to about 10% by volume of water and about 90 to about 99%
25 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
30 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

17



t he sol vent conprises about 1 to about 10% by vol une of water and about 90
to about 99% 25 by volune of an organic solvent. In sonme enbodi nents, the
sol vent conprises about 40/ D by volune of water. |In some enbodi nents, the
organi ¢ sol vent conprises THE or ethyl acetate. In some enbodi nents,
crystallizing FormB is facilitated by suspending the anorphous formof a
Ia%:/ti c acm&e*glaw?l%?n i 3oyt d BhinabAet 49 nfehpimand the sofyent copppss ethyhcelgte 30

t enper at Ui i@fahpOfitand C, for a tine of at least about 5 days, wherein said
sol vent conprises abouf 5% water 2{ vol une and, about 95% acetonitrile by

vol une. The prR&eRE emhodiments the 3tie Rk fhe FAvRPEY sdutipp: A SRR ctBY! agetats dp itheg

crystall i@@a@glromrglisgguﬁp[:il@.glggv@qu&_ng an aqueous solution of a lactic acid
salt of a conpound of Fornmula | to a _solvent at a tenperature of, K about 2C

to abodt 30 Clngpres embpdimentss dhydiple ohe lashc amd salicof acpmpgupd i Fomplal iSon i s
about  100ptm 8 tthe HEBod Bf dﬁ'diné_ﬁﬁ‘ Aqlebf sORLMEH a IBHIRCIISER ofd Mithpodsddéfat € and

tetrahydrofuran.” I n sone enbodi nents, the ratio of the aqueous solution to
the et hyl Fermsleal do taosalyrat af @t teameratprst of abput 2°Gdaabodt 39):°6, khewrd ige. 5 In

some enbogbERbon 6 MY d5Rbes Quthn i888duf 1@ ictabddd 4000fg/I QAP Aien@Iveht For nul a |
is prepared by the nethod of addi ng an aqueous solution of a lactic acid

salt of acompmxsefy] eretatead faiplydrofyran. g sol vent at a tenperature of about 2C

to abgyt 30 CinUWHQE RiBodifen s,CFQ)‘?ﬁeE‘Hﬁre% G 6 tleNBeBod 80 YOkt bisi S about
0 mL h I conprises ethyl acetate and

100 to about 400 ng/nL, and the solven
t et r ahydr sluionef a flartic geid gakk of atserapevah o Formylant © 4 solyenkpla tempppiuren® net hod of

addi ng an b : Woy-Toj feniB & Fornmul a |
Fo & ol vASE 2218 apR 30 € Aheiin e LB R S ko o BRI 00, 1

concent r adtionif08 m/mb, aad thesolyens eproprisesethyb acgiptpand ted@hydsofumbout 400 ng/ nl, and
t he solvent c i : ] : P%QM r nt

i nvention al Sgﬁg%@ﬁg&@%@gﬁ@ﬁgﬁ%ﬁ%&?ﬁ ns ?IFSC{E%H’ ﬁ’?%‘?%ﬁ?ﬁ?ﬁ%@) for oral
15 adhd ni aimizistiation eenaizing i nrystallioe reiratd formof hyagtie aed salt ofi the componrst 9fc aci d
salt of tpg.e@fpound of Fornula 1. In sone enbodiments, the nolar ratio of
the hydrate water to the lactic acid salt of the conpound of Fornula | in
the crystal | i desdmehmnztodinientsathompladratio ofthohydrage water tg thedactioheid saltenfithe, t he

tCLgslt Zth : %%;g@ﬁ%%ﬁ%a @P'ﬁ%&%{%ﬂ&%ﬁ&% isnBSR M aRues, 20 I n some enbodi ments,
ystalline hydrate 1s a 1s a nono-lactic acid salt.
In some embodiments, the crystalline hydrate is a monohydrate or hexahydrate.
20 In some embodiments, the lactic salt in the crystalline hydrate is a is a mono-lactic
acid salt.
In some embodiments, the crystalline hydrate is Form B.
In some embodiments, the crystalline hydrate is Form C.
In some embodiments, the crystalline hydrate is Form D.
25 In some embodiments, the crystalline hydrate is Form E.
In some embodiments, the formulation is in the form of a powder.
In some embodiments, the crystalline hydrate remains substantially intact under
ambient conditions for a period greater than about 36 hours.
In some embodiments, the crystalline hydrate remains substantially intact under
30 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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In sonme enbodi nents, the crystalline hydrate is FormB. In sone

enbodi nents, the crystalline hydrate is FormC. In sone enbodi nents, the
crystalline hydrate is FormD. 25 In sone enbodi nments, the crystalline
hydrate is FormE. In sone enbodi nents, the fornmulation is in the formof a
powder. In sone enbodi nents, the crystalline hydrate renains substantially

i ntact under m:mpmbm«ws,m ciystellige hadratgdregminatsabstantially aitastiun®s hour s.
In sone e remai ns substantially intact
under BOE@QH g%nﬁg p(éﬁé{&%@%tyat%awﬂé éaﬁeat er than about 1 week. In sone
enbodi nent s, t’hhe prcspsttla*#dntmealkwmml@ ardosage iermswiltich eomtainsl soljd fonmwalationander
anbient c |t| .per

enbodi nen él‘ tﬁﬁﬂle?eu{ co[htd hings érgs(éaé e%garg{gr%%ﬁ&s} agiu%s'J %‘géf Hp{}{tﬂ’ GOE’?a‘ﬁ}(a under

anbi ent cb‘mdmlahns for a perl od greater than about 6 m)nt hs is In sonme
enbodi nent s, e cr al.li e 4l ) t| I ntact under

anbi ent condlt osﬁrsllt“%lgi’o‘iémﬁrg?’ cigsalge?nms gﬁabzi% %9 e’o %t The present

i nvention al soTlgr pmsaﬁesimtenﬁhnsﬁlqherf pmvrdwmethodsomﬁ aeamag sxobattlntf ampuikiag i ons
descri bed herejn. a| n cr r fea | acid salt
of the cofPBE HBF *’%Fao "Yal%on gorn%n%mﬁt? af T l"feohyg]faﬁ f°6’8é’§§éa° ormis a
pill, tabhadsalmﬂompomfdafﬁpﬂnﬁﬂal .The present i nvent ion further provides

T o P Ay REbeg R s e 0 A B bl LB, 2

t he corrpoumbonﬁdEﬂchnhhIinth&@ryhtmlhﬁ@lmmibm&un’emt&puﬁme nmol ar ratlo of the

hydrate water to the ti cid |t of the nd .of .Forpul a in the
crystal line hydrSPe® gg‘%ﬂgﬁ?’%’fcyrsagﬁﬁﬂ}'&%e lsar{mgl(?ﬁ%@ag O}Ef‘ﬂggrtagu the

crystal |l i ne hylsirsaine embodiments,cthy/ tewd @ltai theexatallime hydratelina si auncandlaete ment s,

t he Iacticg%{l’t in the crystalline hydrate is a is a nono-lactic acid salt.
15 I'n somd® odi nents, the crystalline hydrate is FormB. In sone

enbodilgent s, tineome gmbadimens; teydisalline hgdritofsiofin B. | n some enbodi ments, the
crystalline hydrate [ nts, the crystalline hydrate
is FormE | ni°$8mae Eﬁﬂ?'ﬂ%ﬁ[ﬁ?ys{‘)’”‘é‘egedt’?t%}?&%% a cancer patient.

In some embodiments, the crystalline hydrate is Form D.

In some embodiments, the crystalline hydrate is Form E.
In some embodiments, the patient is a cancer patient.

20 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.
In some embodiments, the patient is treated with a dose that is less than the maximum

25 tolerated dose (MID). 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
30 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 24, 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 24, at about 16.7°.
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20 I n sonme enbodi nents, the patient has been diagnosed with nultiple nyel oma
(MM, acute nyel ogenous | eukem a (AM.), prostate cancer, breast cancer,

col on cancer, or nelanoma. In some enbodi nents, the patient is a refractory
patient. In sone enbodi nents, the patient is treated with a dose that is

| ess than the _maxi num 25 tol erated dose &g[g) In further enbodi nents, the
dose conpri sedn dome embodimensy, fhg Xsfay pavdey gitiraction pattera fpsthen cOmpESe} dnpound of
formul a Ichaiaeteﬁg@emgﬂﬂmnm,atgbbﬁzb_(ar,nul ation is insolid format the tine
of adm nistration. The_ present jnvention further grovtj;fl es a nesonor phic

for m ( For m 1) TFoe egilpdinenisy the Sy RRCE AUepHen peliess s SORBBERG of

For mul a |oh‘ﬂﬁefeﬁ§ﬁlapéd]ﬁinrf&ﬁ@r&)n@m&oﬁt@[gﬂ has an X-ray powder diffraction
pattern conprising characteristjc peaks,.in.terns of 28, at about 3.5 and

at about 26.4In F‘H““sﬁ‘%’d@%{ﬁdﬁhﬁgﬁ?ﬁ gm‘["ﬁéd‘fi@“&?“ PiRHLS S S#’P’i‘aé]é'taf‘ g}?wﬁat tern
further gampukses a characteristic peak, in terns of 28, at about 16.7. 19
In sone enbodi nents, the X-ray powder diffraction pattern further conprises
a characteri §ihf>e%mvem?ntféﬁthﬁpwd%‘?etgeffsaﬁamvz% € MEFPmogRle odi ment s,

t he X-r ayqpowpstinghddidgdmtdg@edu sohith Bf 4 BRI R IFP tHe $8Mpéund ©hBorAflagr | Sti C
peak, in terns of 26, at about 6. n sone enbodi nents, the X-ray powder

t 9. 5 1
di ffractit8r? jphvenieatit temperalyte ofrbeyl  to abeutsioin Wheppin-thg reacenigation gf they esent
i nvenig omghbduls BaIhtdAOMHED OB LTRSS afg/HI ;2R tHe REIvéM SoiRReIREBRIkDe. FOr M H,
conpri sing addi ng an aqueous solution of a lactjc acid salt _of the conpound
of Fornula | I®gme enbodipnts, therationhibe sguspes sofutiop do thecpceignifiile i abey C,
wherein tihe gpRmgid, ration of the 10 aqueous solution is about 100 to about
350 nmg/ nmL; and the solvent conprises acetonitrile. In sone enbodi nents, the

ratio of the &% 8eetsmbesdiments the Piduse obfaipedoby thejadditipy ingiawed ta stawl Hy vol une.

In some ewBRd BBBduE 10 ¢ R B 1¥dst4BuieRLgieed by the addition is allowed to
stand at about 0 to about 10 C for at |east about 24 hours. 15 |In sone

enbodidrent s, thEOTR§ Smbediments, Are mixtuse obtpiaedybiy the additipy ipliogiRd do standksstand at

about 2 Guber2 @ fol A3kt :8HRYYL hadts. hours. I n some enbodi nents, FormH is
prepared by the nethod of adding an aqueous solution of a lactic acid salt

of the conpour® serme Frberiments, Fogm H dopigrased b the methed phedding & 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 the concentration of the aqueous solution is about 100 to
20  about 350 mg/mL; and the solvent comprises acetonitrile.
The present invention further provides methods of preparing the mesomorphic Form
H,, comprising evaporating an aqueous solution of a lactic lacid salt of the compound of
Formula I at a temperature of about 20 to about 30 °C.
In some embodiments, Form H is prepared by the method of evaporating an aqueous
25  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
30 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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about O to about 10 C, wherein the concentration of the aqueous solution is
about 100 to 20 about 350 ng/ni; and the solvent conprises acetonitrile.
The present invention further provides nethods of preparing the mesonorphic
Form H,, conprising evaporating an aqueous solution of a lactic acid salt
of the compound of Fornula | at a tenperature of about 20 to about 30 T. In
sonme enbodi nenhspmEemhodinests,pt Epstrabaht 8)%ttyevaight hbblydodte ef/aptier ®id salf oin aqueous
25 solutign of a lacti b I the co f Formula | at a

t enper at u%@ 8?“’%1“6‘83&058“1?31&5%%0u po%(’rtfs}"fesenggs%gg yodi ments of FormH, the

| actic aci d S alntsomé embodiments;at least abdut DO¥erhyl veeight of bydmaterofieticaasid maltafi d sal t.

The prese |nve N r QVi. es.co Si conpri si ng nmesonor phic
Form 30 'ﬁbﬂ?g 2 “Hﬁhﬁath? mpa?f’l ?n%ﬁeg%g%sﬁo gf%by wei ght of hydrate of
| acti csaci d salntsomé embbdtmenisao Last abdut D6¥rhyl weight ofhydeste oblaptixsictd salt of s pr esent

as FormH, In so east about_. 70% by wei ght of hydrate of
| actic acflﬁcgﬂ?l’?un P?H%H‘g fm#b%ﬁ%‘w oI PEsih A For H e conposition is present
as FormH 20 hmoﬁaembwﬂneﬁks rmwaa ab@it 99%agtwag1muf hyilddte bflavexi g saltfof hydr at e

of lactic _acid salt oun of fornmul n the conposition is
present adieEgmReYRd °f ‘Hﬁg Rosifipris piggent atl?s°fm§)out 90% by wei ght of

hydrate of |achi Gonds ieghbdilnientf thet laanmma@umhaf comprised @ phdriadelticallpposi ti on
i's preéent as FormH 5 In some enbodi nents, at |east about 95% by wei ght of
hydr atl foqeRiaRIP ATH 4 salt of t he corrpound of formula | in the conposition
I's present as Form H In sone enbodi nents, at | east about 99% by wei ght of

hydrate of lactic acid sal.t of ..the co for onposi tion
is present as BHREgsERt Wvﬁng?ﬂ@o@%&ﬁw&m?@ YerRtE (E‘lfﬁ‘;}gu% ‘38‘}‘? ‘Tclf{ﬁaﬁé? dconpri ses
a pharmac @bﬁa%&xﬁh b/Forthflla A6ARRNPAE EryStallifid Bfm hdsR xlfa@qﬂmieﬂ diffi@etionattedl OVi des a

crystalline drate (Form 1 | actic aci conpound of Formul a
| wher ei n SPHRASHIZF ‘ftTr}SH"ep? F’ﬁ’i“ﬁg’és%ﬁb’ﬁt?%t%%\ﬁ&gfl”g’wtfna?ct|on pattern

conpriigi ng chapmagdn® embodimpakihe XHayt swaier Qilff&@uona?atﬁhplﬁrﬂﬁr Zomplksestt about
11.9. 15 In sone_ enbodj nents, the X-r eél owder d|f raction pattern further
conpri ses °haneigristia peakss injtermsof R4, at gbquty ﬁﬁdbtf“tzbs at about 9.8 and about
15.7. In sone gnhpsd eﬁmﬁmeﬁtbethé X3 POWEERT difhabfidnaphtiet fiddHet Qbmpihides t her

conpr i ses
characteristic peaks, in terms of 28, at about 8.1° and about 21.5°,

In some embodiments, the X-ray powder diffraction pattern is substantially as shown
20 inFigure 13. |
| In some embodiments, the lactic acid salt is a mono-lactic acid salt.
The present invention further provides compositions comprising crystalline Form L
In some embodiments, the composition further comprises water.
In some embodiments, the composition further comprises a pharmaceutically
25  acceptable carrier.
The present invention further provides methods of treating a patient comprising
administering to the patient a pharmaceutical formulation containing crystalline Form I .
In some embodiments, the patient is a cancer patient.
In some embodiments, the patient has been diagnosed with multiple myeloma (MM),
30 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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characteristic peaks, in ternms of 20, at about 8.1 and about 21.5. In sone
enbodi nents, the X-ray powder diffraction pattern is substantially as shown
20 in Figure 13. In sone enbodinents, the lactic acid salt is a nono-lactic
acid salt. The present invention further provides conpositions conprising

crystalline Forml. In sonme enbodinents, the conposition further conprises

water. |n sonemesheehbithéats, Fétf 1G9 pieparbd bydhe dthbd ef coaditidig Foh Adwith a
pharmaceutically .25 aiﬁ‘gftahabl e carrier. The present invention further

provi des ARYERbeRntaying 3t gt 20 ﬁa‘{y\@mﬂleﬁfﬁpﬁﬁfg ng adninistering to the

patient a pharnmaceutical fornulation containi ng crystalline Forml . In sone
enbodi nents, the patient js a cancer ati en enbodj.nmen t he

pati ent has beSi RIFSSyiRerEpn figher pravides p erysip P%FPE a?q\g;fa lactiggeld spif %tsthﬁlel ogenous
| eukemisa cébpound BfRELELE cancer, breast cancer, colon cancer, or mel anona.

In sone enbodi nents, the patlent s, a refractor atient. The present
i nventi on f ur t &P FERAdiRRILSsthe sqlyascyis 3rl %?‘%’&&F‘F?}éa *orm | conpri sing

conbi ni ng For my Médeht ﬁv&lﬁbﬂﬁﬂﬂleﬁ%mbd"'h REs@llink aasdioabesdlvad ofa Metivol ume of
water. 21 In sone enbodi nents, Form| s prep ares%&ﬂthe met hod of conbi ni ng

Form A wi #fid galt of dh,eampopnsRf Fiopmig I &’the‘F’é‘éléﬁt sof¥3ts has B Xorr Powsr diEacHPn wat er .

The pr esephidNdRipisiaR clathcleRic pPAlRYin@hs @f 3, Xt%@ﬁt'S'Znﬁn@ﬁ'aU&ft es0f a lactic
acid salt of the 5 conpound of Fornula |. I.n some enbodi nents, the solvate

i s a 104- di oxalesoms ymbedimetie thy SS&t P?‘f‘ﬂﬁérﬂlff@ﬁ“q“ul’%‘ﬁ’@’r fiyrfhet, icqrprisgs

crystai |l @ﬁaréa&,s@u%nﬁt&ﬁkwaea&fmazh@eaﬁd:aboatqlsciosalt of the conpound of
Formula | wherein the solvate has an -raydgowder diffraction pattern

conpri si ng chalatomer pobedimenisaidhe Xyt powdsT gfiffiactiong patierp durther Zompwseat about

25. 0. 10 LR hadiniEnb Seak Rvdal 1Mo BBy A8icbf ract i on pattern furt her
conprises characteristic peaks, in ternms of 20, at about 21.2 and about

15. 2. | n sone keripoeewbotiments, e mWwwsﬁmcwnfmﬁama Ybstadieleasshown t her
conprllgesm%gﬁng@_terl stic peaks, in terns of 20, at about 10.4 and about
26.0. In so enbodi nents, the X-ray powder diffraction pattern is

subst ant i al | y Imsomeembpdimets; the milyate is ahemisplvateone embodi nents, the sol vate is

a hem sol vat €. Tpe present invention further provides compositions comprising a crystalline solvate
of a lactic acid salt of the compound of Formula I.
In some embodiments, the solvate is a 1,4-dioxane-solvate.

20 The present invention further provides compositions comprising a crystalline 1,4-
dioxane-solvate of a lactic acid salt of the compound of Formula I wherein the solvate has an
X-ray powder diffraction pattern comprising characteristic peaks, in terms of 24, at about 5.2°
and at about 25.0°,

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

25  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 28, at about 10.4° and about 26.0°.

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

30 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 conpositions conprising a crystalline
solvate of a lactic acid salt of the conpound of Fornmula I. In sone

enbodi ments, the solvate is a 1, 4-di oxane-sol vate. 20 The present invention

further provides conpositions conprising a crystalline 1,4- dioxane-solvate

of a lactic acid salt of the compound of Formul a | \/\herel n vate has
an X-ray powdarsompembadimep apaysialine bhAigxansspiyate H’éraa]é‘ftl-ffrqcé‘{ f“@ %ég in

terms of Efnyoihd 8PPuR Pis ?eBSlre@By R thodPofQrystalliey e QMo ehaEsd1gate t he X-ray
powder dlffractlon pattern furt er conprises 25 characteristic peaks, in
terms of iremaasplua@mmtamngzlﬂaﬁexa&bout 15.2. In sone enbodinents, the X-ray
powder di ffrachi0R. RalddRhdhst HE tdiake i€ @ FRA-Rk actdW@RACt eri stic peaks in terms
of 20, at about 10.4 and about 26.0. In sone embodi ments, the X-ray powder
di ffradtion pakheeresentsnvention firtherprowdens coysiglline bepzeps-galvate el laghr 2%l some
enbodi ”E”Ea'itofh{é‘%oﬁﬁ&lpﬁ%ﬁérﬂﬂlaflu” her conprises a pharmaceutically

acceptabl e carrier resent invention further provides nethods of
preparing a crlysmatt¢mb€>éln16n$’thd5@ma§mmi¥9ée of a lactic acid salt of the
conpound of Fof %@e&bdfﬂé%?'&b&ﬁva%%%%h& {aGlid\Rid &ge 1, 4-di oxane-sol vate from
a sol ution containing 1,4-df oxane. I'n sone enbodi rrents a crystalline

1, 4-di oxane-sol vate of a lactic acid salt of the corrpound of Formula | is

prepar gd by t hﬁaerﬁésg%qﬂ&hn&{ fﬁﬁﬁ&lpHvﬁeE'g c}ﬂﬁ)&e %ef&eﬁé?&@%e SOFLE@C adid OM @

solutlon cont ai ni‘ng I oxane n sone “enbodi nent s vate Is a
nmono- | act salt efcthel cempaund 5f Fomnuty B whereini they saivateohasf @nt%eay povsior didfzaction
crystall | e | i mpound  of
Formula 1. ﬁlés&oﬁgsn%@ }é%ﬂs#§3 e&tshlg&g%{(\)/fzz? eﬂfg&gkﬁe%&ds%%gf g in sone
embodi ments, tlhesossl wabalimentsa the Aoray quovider diffrattion| patternO fuFther gomprisnt

i nvention I solvate of a lactic acid
salt of tﬁ%g%%ﬁg}gﬁél&bqu@ gf%%%@nl?gfaﬁgt e?ggFVate has an X-ray powder
di ffrdétion patsosrenembotipménts, ribe dhamy quovaei diffractiopapattern further wemprise90, at
about 5.4 an othe X-ray powder
diffracti o}% %a %e(ra}’lrglg')léé ??Lfngdiﬁat%%ﬁl?gb%ar ac@g??stl c peaks, in ternms of 20,
at about 10.3 Iarsoknabnbnduﬁmtd{)ﬂme%ray posdardifiadtionl pattem 5, submnadlyra)shqwmder
diffracti %nFi%ﬁ‘} tgrn further conprises

In some embodiments, the solvate is a hemisolvate.

20 The present invention further provides compositions comprising a crystalline
benzene-solvate of a lactic acid salt of the compound of Formula I.

The present invention further provides compositions comprising a crystalline
benzene-solvate of a lactic acid salt of the compound of Formula I wherein the solvate has an
X-ray powder diffraction pattern comprising characteristic peaks, in terms of 24, at about 5.4°

25 and atabout 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 28, at about 15.2° and about 27.3°.

30 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 composition further comprises a pharmaceutically

acceptable carrier.



characteristic peaks, in ternms of 20, at about 15.2 and about 27.3. In sone
enbodi nents, the X-ray powder diffraction pattern is substantially as shown
in Figure 11. In sonme enbodi nents, the solvate is a hem sol vate. 20 The
present invention further provides conpositions conprising a crystalline
benzene-solvate of a lactic acid salt of the conpound of Fornula I. The
present i nvent Thenptesant lirsentismofurthes sprevidns onetheds zepaoing i aystadling bangeneal | i ne
benzene-s f..a.laeti i f ot . wher ei n
ho sol varavisg diadt’ A% b SEHE bl of (i ER TRAURHAE, cHRTRAE the

char act er icystallinpbakene-solvate fioms sofutioiicomprisinpbanzerd, 4 25 and at about 24.7. In

sone enbodi nents. th - i f 'Q%i t.ef.n. : ri ses
characteri sti gfnp%ogﬁes?m%r?%ﬁsggvg—?{tﬂ@e {é{ a Sﬁpatggo? %‘% g%%lr}?ﬁon. . In sone
enbodi ¥entempduné oXKFomplapbisdaepartd fbfy regystalliing phet ¢rpstailife benkane-solvatp fioges
char act eria{ltiio%cg %lg?s%%g]%ggzgngrrrs of 26, at about 15.2 and about 27.3. 30 In

[ -

sone enbodi nent’s, ray powder diffraction pattern is substantially as
shown i n Fi gufle pidsentlinvesionsfurtireb pobvidesang crysthldins ol deseribesl hereinami sol vate. I n

sone enbodi nent.s. ..t he. co sition further conprises a pharmaceutically
accept abl gorg’ﬁli}%’?%ﬁh?re%g%ﬁ‘hrgg?npt?%%@ht i nvention further provides nethods
preparing a cryst pﬂe’seinnéndmuimefnetherspl’ovié&seargf crystd] Bt farmaddsctibsd|tereirf ot he

conpound q@f Fornula |.conptising crystallizing the c¢rystalline

benverld: s SrraBEc bimpe SRR i P ASesbiib bt mefositobitEeee FLUEHR enbodi ments, a
crystalline benzene-solvate of a lactic acid salt of the 5 conpound of
Formula | 14 Zd he crystalline benzene-solvate from
a soluti &ﬁ%@W&ﬁ-ﬁEﬂ%@ﬁi}ﬁgﬁW&m i nvention further provides any
crystal | i ne f dFipurd@showsRXRRE gittermeharadiaistiadfFotmA. t her eof for use in

t herapy. The pg.esent, inv Lon further provid any crystalline form

descri bed her IWSEShﬁW%%%F%W%&E#CPﬁOW& in the preparation of a
medi casent f orFig&e 3ishovishD P yycleRMadsichilgSCRINREY bR ctdristd¥f FORAMY NGS Fi gure 1

shows an XRPD pattern ch teristic,of F A, Figure.2 shows a DSC
t her mogr am ch lﬁlgf’grsﬂ%‘fsi ag‘ggg")fﬁiﬁ(?ﬂaﬁcmge V. RH) characteristic of Form A’

Figure 5 shows an XRPD pattern characteristic of the amorphous form.

I

Figure 6 shows an XRPD pattern characteristic of Form B.
Figure 7 shows an XRPD pattern characteristic of Form C.
20 Figure 8 shows an XRPD pattern characteristic of Form D.
Figure 9 shows an XRPD pattern characteristic of Form E.
Figure 10 shows an XRPD pattern characteristic of Form F.
Figure 11 shows an XRPD pattern characteristic of Form G.
Figure 12 shows an XRPD pattern characteristic of Form H.
25 Figure 13 shows an XRPD pattern characteristic of Form 1.

DETAILED DESCRIPTION
Non-hydrate Crystalline Forms: Form A

30 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 cofnpound of

formula I:

24



15 Figure 3 shows a DVS cycle (mass change v. tinme) characteristic of Form
A. Figure 4 shows a DVS cycle (nmass change v. RH) characteristic of FormA
Figure 5 shows an XRPD pattern characteristic of the anmorphous form Figure
6 shows an XRPD pattern characteristic of FormB. Figure 7 shows an XRPD
pattern characteristic of FormC 20 Flgqge 8 shows an XRPD pattern
characteristic of FormD. Figure 9 shows /an pattern characteristic of

FormE. Figure 10 shows an XRPD pattehe=thar cter Stic of FormF. Figure
11 shows an XRPD pattern characteristlr ol . Figure 12 shows an XRPD
i 3 13 shows an XRPD pattern

ON Non-hydrate Crystalline
Forms: Form A 30 In a fi < thE present invention provides, inter
alia, formulations, such f (e.g., powder) fornulations for ora

adm ni stration, of a lgg fiCl a4 of the conpound of formula I: 24 HN
FNH HNHH H#101 OHA Iacﬁlc acid salt which is present in the

formul ations of the inventiBn contains a non- hydrate crystalline form of
the lactic acid salt of the conpound df forrmula I. By "non- 5 hydrate

why ahis 1n soblet o drR Y Bk R e G YAFURT FORRE 4780 udi ng
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bnd thd T oS BERRREG Stiant tay ke S et e ThBPamR B S RE BB R o Onl
of the Coifpﬁibﬁtﬁhtﬁfly Bﬂfyﬂid)hafdnn doinoh-asivatel fbﬁhdnﬂﬁdlhgs bdth hggroscbpis,-dlighttyi ¢ aci d
salts), 10 l.acti.c ag i d sal.t

S cti Cld
o edi IEOeRie Y eh uedpEe grivdinn forih TarE o €l o BRLE RARR o pe
f or med by nohe smariadidkilofonad, agd eRtlke. waaaamnmeelmﬁcvaaideaatt i0f mbActatte

acid salt of the compound of formula I. Di-lactic acid salts (i.e., bis-lactic acid salts), tri-

characteristic of Form

10  lactic acid salts (i.e., tris-lactic acid salts) and intermediate and higher orders of salts are also
encompassed and can be formed by the combination of greater than one equivalent of lactic
acid with the compound of formula I according to routine methods of preparing acid addition
salts.

In some embodiments, the non-hydrate crystalline form of the lactic acid salt of the

15 compound of formula I is crystalline Form A. Form A can be characterized by any one or
more solid state techniques such as X-ray powder diffraction (XRPD), single crystal X-ray
diffraction, differential scanning calorimetry (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

20  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

25  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) pattem 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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acid wth the compound of fornmula | according to routine nethods of
preparing acid addition salts. In sone enbodi nents, the non-hydrate
crystalline formof the lactic acid salt of the 15 conpound of fornula | is
crystalline Form A Form A can be characterized by any one or nore solid
state techni ques such as X-ray powder diffraction (XRPD), single crystal
X-ray di mthiainstaoes, indieatesdhes tryo-theta yelnesrfprindividral ks can vanEbeyt dEogzy c vapor

sorption (M) intéisiis 3¢ 2k thenpéaﬁh%rpgbéo Vi) ladhenlial %&M@@J@i@g&g&h@r esonance,

Raman scattering, spect r oscopy, n sonme
embodi menteghmiqugythe mtpémmwtmmmq@qdme@ad By mertisulxRpsyumeniempleyed.  Rowddone

enbodi menk s,y H8fdBiéh %Qh%@ddt?@dﬁ&ktfzﬁt‘%ﬂth%nh taSis Q%d‘e@ﬁ{ m&rpm beldlv. SRME

enbodi nments,” Form A can be identif by crystal phol o% In some
gy8

enbodi frendiscussed abave,manyadiss sanaffeetthecithty valpes. @bget% the pedit asgigamesishni ques,
al one or 1g@e&g@m@gBgﬁwg}ﬁhﬂ%rmmggbgugﬂd ed herein, can also be used to
A

identify Form stalli'né 'Form A'is characterized as_an anhydrous,

non- hygr oscoplﬂe@r}’ybﬂlap FPWEA 025h°f19Yq1ﬁ1@ﬁ canthe fivithes rqcagnized by dts diffmntialof t he
conpound g eROYyder
diffracti on"%%%rﬂnén?’t er |ngql;l)drccg)sllgg héhﬁgct‘gl)égﬁ lre{laﬁﬂ?énﬁlﬁ)bsorre

enmbodi ment®, A Hypict 9D§Cathpmmram)fqm ao$amplee contairing isehstantially purexBom Paist er n
subst t| ( I Exanpl e
3wy cPplediE FigRExln [ iithohisl bUs LtRhfrokR of 1% aifthiiage DBCH ot

t wo- t het atracal sybstantialty m&owndueﬂlgup@akwh@arthwany “auhstantiadly? in thih énstapes| at i ve
I ntensitigg;, &Bs &%?ea?tﬁ@sj%%c ?s%n&étﬁahk’%&&herﬁ?ﬁ:%&%@ 2 ang%xg%ﬂ&h €4

pl’ epar ation e sanp m)untl n I‘OC e partl cul ar
i nst runentC. eFmpIQi%Fedt lspbwarerﬂlatxhs% agrnmrattfmsa@hst:md mlbd@md apemthe wsnefi st ent
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embodiments, the molar rat10 of compound of formula I to lactic acid is about 10:1 to about

1:10, about 5:1 to about 1:5, about 2:1 to about 1:2, or about 1:1.

25 An example method for preparing Form A is as follows:
(@  suspending the compound of formula I (or the tautomers thereof) in a solvent
or mixture of solvents;
(b)  contacting lactic acid with the compound of formula I to provide a mixture;
(c)  heating the mixture;
30 (d) cooling the mixture; and
(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



m nus about 4 T. Sorption/desorption data according to dynam c vapor
sorption techni ques, such as provided in Exanple 3 and Figures 3 and 4,
further indicate that Form A can be characterized as a non-hygroscopic
material. 20 Crystalline Form A can be prepared by any of nunmerous nethods
in the art. In sone enbodinents, Form A can be prepared by conbi ni ng the
conpound lestic peid may Re p mixtemg of the D and Lferms of lectic agid eramay ba e R)%@Qﬁ a§idtogt i ng
crystalligher Bedcf. fromthe resulting solution. In sone enbodinents, the
mol ar ratio of conpound of formula | to lactic acid is about 10:1 to about
1:10, about 5Suitabls wlysufs inchuge oggapyg solyents, syshgp grmanie solvensy thahesnat least, 25 An
exanpl e fﬂa?iﬂ deEéMveRﬂeel&ﬂirc a Gsﬁ%me%ohéoﬁﬁl of &rm@Wa:; E&ﬁﬁpléé%%ﬂﬁé‘éyw%ﬁtst he

compound 0 rmula I (or the tautoners thereof) In a 'solvent or mxture of
sol verit s;inqlisle adephelade.engrethandli ethazel dsprapensl.tgiycolso Al duknionss (& #9810Be: | t o
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t ol uene, lwﬂla)l,ademB%gbsﬂhmbhytd?r%dq:sbdns alfamt g%, legh thal a:bndrim"/hdcsethaand t he

i ke et h Y, t . n, etc.),
ai ot by PS5 SR el O5%; 1Bl b abou Yo, SEDRE ebRih il BERNGR,
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wat er . rc e h organlc
sol vent i'S eﬁ $%} %gvea (?iri \ﬂgd%qtpﬁeg% t%utsalg% WFetseé ﬁo tthe ETOb%ut 8%
| ess t harcoadisting Gf%meltlma@l teltlanolahmpamﬂ%lsolpmmoﬂ hbntamﬂpat-buﬁﬁ@l I:g:smnd, han about

4% |l es han a t 3% an about 5% ss than about 2% | ess than
about 1.59% '€ a?’ﬁanes’ %Vﬁtgrut f@h Ty ﬁ%cgn A t'ﬂagﬁn%or% Hlr‘ﬂs‘ere s PR&n about
0. 2% | n exbodiments,otfie selvérs , cohtains $0Ia\k!bh¢l such as ethanol or isopropanol. In some

20  embodiments, the solvent contains a mixture of alcohol and water such as, for example, less

than about 10% water, less than about 7.5% water, 6.5% water, less than about 5% water, less

\ than about 2.5% water, or less than about 1% water. In some embodiments, the solvent is

acetone. In some embodiments, the solvent is tetrahydrofuran optionally containing water

(e.g., about 10% by weight). In some embodiments, the solvent is acetonitrile. In some

25  embodiments, the solvent is heptane containing 1% Tween 80. In some embodiments, the
solvent is toluene.

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 evapbrated, cooled, treated with antisolvent, or

30 . 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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15 used in the nmethod of preparing the salt is a protic solvent. In other
enbodi nents of the invention, the solvent used in the nmethod of preparing
the salt is selected fromthe group consisting of methanol, ethanol,
propanol , isopropanol, butanol, 2-butanol, acetone, butanone, dioxanes,
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herein can ¥ ure Form
cont ai ni ng ﬂnwat inhthe caﬂnmsﬁtloﬂO%chhomt Iﬂﬂﬁﬁhealamhbdxﬁ%ts oaompedummls oB%eby wei ght
of inpuriti ous mat as wel |
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material Q p crystalli o) I nvention
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90% at bout, .9 | e t 97% o 98%, or at | east
about 99%@3/a %8 t“g l[egsﬁglroufi%{?ca%eﬁt ??agéfﬁ? a?%'ﬁ%éﬁ Pe2d985% or mul a |
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A o .is S n.the co t L8N as In
further efbBYrE ahss cry qunm glﬂ %.Pg ﬁ.}&ates and hyrapa?esi oun otF 81ﬁm rent
crystalline forms of in a composition can be determined by routine spectroscopic methods,
such as X-ray powder diffraction, DSC, and the like.

25 The instant invention also provides for solid compositions (i.e., formulations)

containing a non-hydrate crystalline form of a lactic acid salt of the compound of Formula I
(e.g., Form A) with pharmaceutically acceptable carriers, excipients, binders, diluents or the
like, to treat or ameliorate a variety of disorders related to the activity of VEGF-RTK, more
particularly for example, angiogenesis associated with cancer. Pharmaceutically acceptable
30 excipients, 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), crbspovidone, 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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present invention consist essentially of a lactic acid salt of the conpound
of formula | where 15 at | east about 98.0% at |east about 98.1% at | east
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gum arabic, gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers or

25  glycerides, methyl cellulose, hydroxypropylmethyl-cellulose, and/or polyvinylpyrrolidone.
Optionally, oral dosage forms can contain other ingredients to aid in administration, such as an
inactive diluent, or lubricants such as magnesium stearate, or preservatives such as paraben or
sorbic acid, or anti-oxidants such as ascorbic acid, tocopherol or cysteine, a disintegrating agent,
or chelating agents such as EDTA, binders, thickeners, buffers, sweeteners, flavoring agents or

30 perfuming agents. Additionally, dyestuffs or pigments may be added for identification. Tablets
and pills may be further treated with suitable coating materials known in the art, such as

moisture protective, enteric, or sustained release coatings.

29



various routes of admnistration, for exanple, by oral adm nistration, by
transmucosal adm nistration, and subcutaneous admnistration. In order to
determ ne the anmount of conpound in a patient follow ng adm nistration, 15
certain manipul ative steps can be taken. Such a method is described in the
U.S. Provisional Application Serial No. 60/517, 915, tltled "Met hods of
Treating Cancd®t SoRMeTRAdEReE, MeroqmResitions plesHPRIiGd i e BRI form BEGHTags, \or a et

al . i ncorgagimbefchis m‘aﬁqeasiﬁe Efibddtrfen@ihk Rl 16 JIELIY. in QiR embYdikehts and
subl i ngual adm nj strati on, wder s, suspensions, granules, tablets, pills,

capsul es, b@P&bEee@ﬁWt@aﬁMnﬁ?@Smﬁﬁe as solid dosage forms. These
can be 20 prepaiad tho%@rrefréﬁﬂﬁh‘?e dasa & ot d8scmBst %Q\Featlﬂxaﬁﬁa\é&{tﬁiﬂyl ne form
of alactic acid salt of the co oun of formula | Form A) with at

| east fbneacméﬁbkeuezﬁepmtsend;vwfémrege@rﬁllaém@mstoab@ﬁ slelied iy and drerthvse.

Sui tabl e 1ﬂ51ﬁ’deﬁ'1ﬁ’ 2 iRfan€ GidtioR NERchAkSipithts Erﬁﬁfamelr@é%& Q&mee‘aeﬂol' tlaRpR, MUgAr,
mannitol, maltitol, dextran, SOI’bI toI starch ﬁ@l nat es, Chl tins,

chi t osans Repngtang sPhapmaggutical Spiegngsn Magki Bubr £85 cNevbeTPfaQY 91) Iriighy

casei n, Wd@ﬁg BeldiGeRs, SEM -synthetic polyners or 25 glycer| des
met hyl k u os?a ‘grgxyp?opyl met hyl -cel | ul ose, and/ or

pol yvi nyI pyrr dh¢ d‘@mlatlogquf eainventionmay krodesigaed &rnie keashogtsting fastt her
| Ngregy entRad ﬁﬁl -a!:t'ih 2L liSihbele@ing AUERBR Bilbw. | TIRE  the/Shablhdc@RhL  OF

| ubri cants su hesium stearate, or preservatives such as paraben or
sorbic acﬁounulajron‘am}' alwbmfam@atsdﬁ@hcmowodpﬂ# er farslawy relgswmpher ol or cyst ei ne,
a disintegrat l@gugaﬁmm offiorfs il Hﬁemfo? exAtifle, qfﬁceglgér T

t hi ckener s, ers eners avo agent’'s erfum n agent S.
Addi t i onaaomy otheyencenshipted éqrmpolgnmheadmx}steml ladmevderrdoql reied@:fpm ioqmvacbn Tabl et s

and pil| Ssﬁﬁlﬁ %9 sfo:ﬂnﬁte%&/o{ &e‘?‘% d gyt Hh&gfo}eaﬁlegyhﬁ%géuﬂgal ?&hﬁ%ﬁ&ls% nown in

the art, sture ect I ve, enteér sustained rele

coat i h!igs bex@mipressed rimfo @nlﬂnwomhn®rs mdempbnﬁpd)mtmmowslady er snbpyttricoulyi as a powder
formin o v he vial is
cl osed a(rjlld J|’)tnl§n% nS%?n‘%q@PﬁﬁtsssH&h %er%a %%g@gcua?ﬂgrﬁ% a%t I nert gas

and stoppeartemllsSBdsandEondsoséblpéqgraésléﬂpdym&e dosage forns descri bed above,
phar maceuti ca = D n r L e Iy known
to those skil ééolflﬁc do@%f%?ma?% %;nr?deﬁ’élpﬁ ol%n%fl&g{ngf ¢t ése% eﬂl%g aﬁl Yi hvent i on.
Such exciywiightt gsneralchegilx conémomarsec, dabdiet dfeh:e subject, dosa niéresls, |admm‘isRetmnngt ons

Ph
 noor Bor A0S RO RRE Spd PRI oiuer. NRVOCE S0 AMIEERmmd HAREL ) b
desi gned dfisetive@mioants hwrwellawithim ¢he Hoamds-of i@umeémsmcrgatmh(an@ﬂmelfqrc]gyelland
sust ai ne%‘ih%%@?&oﬁ?o?ﬁ%%t?ﬁtriﬁ&ﬁ{??rpe' ow. Thus, the pharnmaceuti cal
SO b€

fornul ati ons na or mu ed for controlled rel ease or for slow
rel ease. A therapeutically effective dose may vary depending upon the route of administration

and dosage form. The non-hydrate crystalline form of a lactic acid salt of the compound of
25 Formula I (e.g., Form A) can be provided in a formulation that exhibits a high therapeutic

index. The therapeutic index is typically understood to be the dose ratio between toxic and

therapeutic effects which can be expressed as the ratio between LDsg and EDsg. The LDsg is

the dose lethal to 50% of the population and the EDs is the dose therapeutically effective in

50% of the population. The LDso and EDs¢ are determined by standard pharmaceutical
30  procedures in animal cell cultures or experimental animals.

“Treating” within the context of the instant invention, means an alleviation of symptoms
associated with a disorder or disease, or halt of further progression or worsening of those
symptoms, or prevention or prophylaxis of the disease 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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The instant conpositions may al so conprise, for exanple, mcelles or

| i posones, or sone other encapsulated form or nmay be adm nistered in an
extended rel ease formto provide a prolonged storage and/ or delivery
effect. Therefore, the pharmaceutical fornulations may 15 be conpressed into
pellets or cylinders and inplanted intranuscularly or subcutaneously as
depot i njisdedeonsdutiomsn thayprelifieration 9 hapiliaries faadigg aJuméer 9rrdiseassd disseyanenpl oy
known i neft. .. At SL InLel Al ; hl :

n | d fhéi B o SEHEALRR L cARALEES
Specific @%?%%%ﬁ%@%ﬁs@g}gugf%% epending on 80_% Itions ?ofaggil sease, the
age, bodydiseased ¢jbsue, ajfeiting dn capilatytprolifeatipng oromhaltingdx thepaepresfien ofof disdaee subj ect ,
dose inte S 1 .0ist i 1k QUL SPredik St Glal Q3o ERfuf (ﬂlﬂﬂit&q}{ébl nations
of drugs.sruﬁ%s %?&?E?elgetﬁ@eo%%%%%é}? S(r&ns'cé%at aﬁnﬁ%. e ?e_ct?%e arsmunts are
wel | wh t hther solive plimouavengticalf formulationss ok theepreseaininaerition im redmbinationfwithe othére| |
withint peQf fhe i . LON, 1 [ oSt tive dose
may vary %rpf’g%di 1?103 eﬁ‘%%’t‘ﬁ%&?%%‘{“gn‘\é@% i |h§\tp &l%tﬁ?%ggé%lrﬁogﬁglo%ogggff% rm The
non- hydr apresentr ipgdntibrl imag Heoadminiftered' befote, cludng, dbr skt sweical gocedirpeodier of 25
Formula 1 _¢.e.d... Form A rOVi j f(aEEHi'!I i .hat exhibits a
hi gh ther%‘%gtﬁ iﬂcl:mlp r91'dg?>]<9 go?ﬁgﬂ'fl %‘grﬂ%pug&é%?@%%gbﬁ S yp‘“?‘%:dalff P%/nsdt}g&dpéﬁé ood to be
t he dose otlxtr anti-daetendmps incnding thosel used nemtipesstand gak tlespy. Whi ch can be expressed
as the,ratio hetween, LRS E% T S 0, to 50% of
t he pgopul ati o% as\lrlll\'gj"’ctt he E&gﬁ%s t(e}b 3%%@1’%%‘8%%@6? %%g’falq%/ﬁ'grf’%lg{ccm %/néai n 50% of
t he popul dogj cm, mathesdt,Nsdseacuw, EpiY, Gheap,egat tedaphant,egiralfy, diickend diod, pbakeyraceut i cal
30 procedures.in aninpl .cell cultures or gx i a i . oo lreating”
i o e S DRl PR S e D oSHEN, TR St IR b B
synpt ons rabistsand segaeglider.t h a di sorder or disease, or halt of further
progression o rseni;ng of . those .. synpt o r._prevention or prophyl axi s of
t he di sease o;In Fs%“?b g". 8frtthee>l<n§’rernp 03,1% nﬂ?drq Ogﬁlg’ unc,goan?%??t %?‘e?d?%fgl{ﬁi ng
pati ebf s inkmbitweal wscudar ¢udbthélial @rovah fAGEGHFrRHptE, tysasine dlgsdsellwhicheatludest nay 30
i nclude a reduction i.n the proliferation of capillari.es f i n t unor or
i seased TTELEE e oBhft or bR pRReabOf rorplst B8 oo RIER Pl g7 owe
or tunor , hydratd crysallited formadff aclaptid dckd sadis of the conhipswerlsefdfotnmgs liesucla ahidlet i ng i n

e cancer B DY BPbiRER s (o RALPS et eattt TP e R 8 el e
adm ni st e pangleSfotrindativn] suilabbntar eralcdministatiof. or nul ati ons of the present _
for mo2hnd sol L4oRhARSCR ok e Fsmin bt BRGegor REbEY Bhriotland on my bo
adm ni st egratieht indlwlee addinisteniglg anreffadtive mnuntgofcakoljdr plaadacewicalnfbiawlatiohadi at i on

t herapy. The. conpound f the.invention can..also.be adm nistgred in

coni unet | SRR g grisAlins AU of A 2P af RS cPReeB BLBFHALan i sense

and gene sutteasathy crystalline form which is Form A, to a patient having a tumor. Preferably, the

formulation is a powder formulation, suitable for oral administration.

25 In 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 a non-hydrate crystalline form of a lactic acid salt of
the compound of formula I, such as the crystalline form which is Form A, according to a
patient in need. Preferably, the formulation is a powder formulation, suitable for oral

30  administration.

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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10 A "subject" or "patient" is neant to describe a human or vertebrate
animal including a dog, cat, marnoset, horse, cow, pig, sheep, goat,

el ephant, giraffe, chicken, lion, nonkey, ow, rat, squirrel, slender
loris, nouse, hanmster, chinchilla, ferret, rat, guinea pig, gerbil rabbi t
and sugar glider. In one embodi ment of the |nvent|on s a nmethod of treating
a pat i entphannaseusigallyf acaeptablescarrigri Brefesmblyp fthey fosmulation indi pevidarifammulptions h f act or
recept or ch includes admnistering an effective anount
of a sol I%ﬁﬁlﬂéoﬁﬁrgﬁdﬁ% W?%r mul ati on containing a non- hydrate crystalline
formof a |act1m Burther asnbodiments the prescatiyrotieTcPreYidesr Tethed f tregtinge padierthe
crystal lipg § QJlfa‘fwaiu&taoh \Adh:a@ﬁlg% By @S defife fofin ra?ﬁiaca@f&@mt of Bleef er abl y,
the forrmulation is atlon

suitable for oral adm nistration.
20 | n onecompburnd ¢feﬁqrrmtb¢ I,tby@ralmﬂmwaitc;ﬁon of the rfewmondﬁ therpatipnt; [migmeynor

growt h i e r%%‘l 6659115 ofr a solid
phar mce&@”@gﬁ%{r‘{é’rﬂn‘tﬁ da(.)?l g&*gé |dr81|ﬁr@]ltgj?'?lbf Egﬁ@d} &frlcg'?g{ 3?3‘& P‘%}ng éfor m of a

| acti ¢ aclounwal is aghororectic @nid salhdn edme embediments, theslets-hytkstetcﬂétaﬂmf]&fml line form
which is p n I t mul ation
s a pomd‘grjg or rruaﬁgt %gn&t %ﬁ%ggﬁﬁﬂdf %rﬁgirug a%lor?gl st&{r g‘?ngrr{n ‘gem gr?g%ne

enbodi menemboflinents, theselit foomulationds inethéy fdmfara pavrdeniln iserge embodiments, ther at i on of
capl i@r! &ha a6l Lot PHER b Bk iidch & LB ehihd Wt o @gw‘a&f &filalntifg_amount  of
a soli armaceut cal mul ati on contai ning a non-hydrate crystalline
form of ath¢ aarthydrateoirybtadlivetforf of atlétic cdmpdt@ﬁﬂle@bmpmmﬁwlféprmulaé udlhﬁlabert he
crystalli

Pr ef er abl é&?m?%{e%%%r% %Eﬁpéﬂ ?cm‘?m%pq#eg?nnuq% f?rmon lgre{bléb of ‘oral 30
adm ni st radapBh. | n one enbodi ment of the invention is a net hod of preparing

solid pharnac Pﬁg Srate
crystalline f%?%nge?é n};o?l%{e ctﬁéa(%&c}ahmﬁg? t t@% l&qggmrrg](%&lj{n%qh?l “ﬂiy such
as t h&s cripshud [Iiwkachf tsrprcsnhtl imhthe solib farmilationi temains @hstqmta}lymamthydzatel y

accept abl LI i bly roul.at i on,

sui tabl e %%S?a ora aa“ m n| r?]a‘%‘l%lﬁérqﬁbleﬁtc Jﬁ%nsqgn;oaog E%X\QF%%%&B%SG ent

i nventi orhoprsogdederstha abmlthmbeb,fgmateeﬁian algputl manﬂlegreaten/ﬂlalﬂmbwtsﬁohormsf ar nul ati on
cont ai nin e crystalline formof a lactic acid salt of the 5
conpound %‘f'a??rgl%%up%g %aby oral adm nistration of the formulation to the
patient. |In sdweordingda embodiments hﬁnnthndshgfd:reatmg cargaseml the rpatiéndrean b€ aa | acti ¢
acid | t C . I'n sone
errbodlfoarrenctagger %%gntngﬁgpq%&éﬁn b? Ilelmc‘:a r y’sﬁ ?nrﬁles & os ﬁlmaqqapc? X&%n(}? sdalt of the
conpound afitef myelogenous leukermas (AN, prosthieroamokr, bnasiocmacer, colon cancer, or

melanoma. In further embodiments, the patient is a refractory patient, such as a patient

showing resistance to preexisting therapeutics or treatment regimens, including

prescribed/clinical dosing schedules. ' In some embodiments, the patient can be treated with a

25  dose that is less than the maximum tolerated dose (MTD), such as a dose of about 0.25 to 30

mg/kg of the lactic acid salt of the compound of formula I. “MTD,” as used herein, refers to

the highest dose during diagnostic, prophylactic or therapeutic procedures that a body can

tolerate without substantial injury. The MTD isreviewed in context of alteration of

physiological function which would be predicted to alter a patients life span. Factors include:

30 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

mouth) of a pill, tablet, capsule, caplet or the like, as opposed to, for example, ingestion of a
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enbodi nents, the solid forrmulation is in the formof a powder. In sone
enbodi nents, the 10 solid fornulation can be prepared by conpaction or other
treatment of a powder containing the non-hydrate crystalline formof a

|l actic acid salt of the conpound of formula I. In further enbodinents, the
solid formul ati on of can be prepared in the formof a pill, tablet, capsule,
or a capbattion| or sispeesientioadé by ixingt & eolidr fpsmlatiannwith diquid ohedis@rionét i ¢ aci d
salt of tﬂ%es(ﬁgnpound of 15 formula | which is present in the solid

fornul ati O T enai ns substantial | y a non-hydrate crystalline form such as
Form A, under Iafiritenémimdingkintsj eapls uffitcoseacoptamingch sglid formvlatideaof theoventids  hour s,

greater thane.abo er than about | nonth, greater than about 6
nont hs, o%suﬁleegﬁép%t ‘ﬁgﬁhgﬁg%r{%%. year. According to enbodi nents of nethods

of trelting a (ppd Candfabdlid0 pett0e ng/mbad theeompoudd of Fgmnledin pabjestis . | n sone
enbodi nen t he patient | =Yoly ' i e myel (“MA' acute
nyel ogenoh%sq’ae?ﬂ?e%“ad?ﬁﬁ%“,?togpg(glt’gz@ggf:%%%rlém%&r f(Ialgilse‘t sug%ﬁcs g’?(,%dco o cancer, or
mel anoma. isladministéréteto tlersbigedtyrent s, the patient is a refractory patient, such

as a patient Wi reshstance. 1o preexisti et t r eat ment
regi nens, incl @g‘“ﬁ’ﬁ‘éﬂ%ﬁ? Z’ggf?gzne]fd?f) E{hle ﬁ(lpnépa(t)lun %185? isﬁlﬁec&?ﬁfg%ﬁ Zisf.wi?snﬁ{g%rre
enbodi menadministrgtiopat abent 20cdad,00@&ng/mE af thel campoandin2ke sibee’stbiumtl 2dholmsss t han t he

maxi tolerated dos ML such as a dose of about 0.25 to 30 ny/kg of
t he Fg(q]tl eé@ﬁlramlssginpng?ﬁlf"ﬁ'é%%&%ound of fornula I. "MID," as used herein,

r ef erz to :he(chixghﬁetofdmmestToiGOQSthfghﬂs_th of the cqgmtmmh?_iraa:su_bj:e_cﬁs phkr%] ap(l?/llil_}:) ic
procedur es a 0 r wi t hout .subst antij,al, injyry.. The is
revi ened "h? °3&t7§9<t°g¥0’§ﬁ]3$%qﬂgr??éﬁe cwgf‘ I"(l)éfec%’l%wft%h%o?&;ﬁv%i %4 woul d be
pr edi ct edadminitetedrto the pfjécent s |ife span. Factors include: 30 no nore than
10% decr ease i, bqod i.ght gain relativ 0 contrqls,. target organ
toxicity, and Iné?fgﬁf/‘f"i\%g’&%t"% sk wif dgRa 5o dtqrﬁnﬁlla %‘%ﬁl&tlﬂ‘éﬁ‘ '®al paraneters.
| n sone esifficentedyprevidd Adeast@ne of :f or mul ati ons of the invention are solids at
the tine of 1 Qi strati tg.a patient which.woul d.i nclude, for exanple,
di rect ingest ?(gﬂgég‘@’.‘ &f.ra%?/‘itgef%@"“ﬁ%&?@‘eo@ma° Ilﬁ\{\ﬁ’etﬂé ffcgfl,’la%%ﬂﬁ e, caplet or
the |ike, Cas obspaskd td 1000 hgnleofaligdompoiind @ethe subjecds blaod; 32 sol ution or
suspensi on mad ] Xi olid fornmulatign wi.th,|iqui di rior to
Thobstion 1 GlaonEth hiefhedahte nfidtn it abectasiite 4 FER G | G

f or nul at i edmigfstritiof or b6t 10ite 1,000 fg/BL bf the t@ifouhdinfilicsubjdé’ sdllood @ddbuene of : 5

(a) a X, of ~about .20 to 4000 ng/nL of the conpound of Formula I in a
subj e@ﬁgaﬁeﬁla%wgﬁmammex of about 40 to 8000 ng/nL of the compound in the

subj ect' s bl oqd) an¥elC obf about 1,000 to 30,000 ng*h/mL of the compound in the subject’s
plasma or about 1,500 to 60,000 ng*h/mL of the compound in the subject’s blood.

In further embodiments, each unit dose containing a solid formulation of the invention
is sufficient to provide at least one of :

25 (a) a Crnax of about 50 to 250 ng/mL of the compound in the subject’s plasma or a
Cmax of about 100 to 500 ng/mL of the compound in the subject’s blood;

(b) about 40 to 500 ng/mL of the compound in the subject’s plasma 24 hours after
administration or about 80 to 1,000 ng/mL of the compound in the subject’s blood 24 hours
after administration; or

30 (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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is adm nistered to the subject; (b) about 10 to 2,000 ng/nL of the conpound
in a subject's plasnma 24 hours after admnistration or about 20 to 4, 000
ng/ mL. of the conpound in the subject's blood 24 hours 10 after

adm nistration to the subject, or (c) an AUC of about 500 to 60,000 ng*h/nL

of the conmpound in a bject's pl or abouyt. 750 to0.,120, 000 ng*h/ nL of

t he COh‘pOlrIEd i(%atqg‘e‘%fégf'{%?gt%lsﬂﬁlgﬂgi Ompoyng 1n aﬁ?baﬁcgféF@&th& '?he subj ect .
I'n flllg t hefC,;.&BﬂbdﬁtﬂﬁN&NOQ@ﬁﬁLéﬂﬁdcoﬂ@ﬁ@d&nﬂﬁ}sﬁlﬁecﬁ’gglﬂbﬂ;ﬁi on ?f }3 he'i g\éenti o
is sufficient to provi at | east one L 0 out to
ng/ m_L of the 8%8@??25%%5"% Geampoung 19 “@éctﬁpﬁfﬂ%jmmégt%t 100 to
1000 ng/ mhdngthistdtion 6045368000 50D dghel 6£thé eipotndih @Rdibjédd)s bRIBO4 hetfs t0 1, 000

ng/ nmL of 'gﬁ%e co,,gPound in the subject's plasma 24 hours after adninistration
or about TedmiBisEenn g/ . of the conpound in the subject's blood 24 hours
20 after adm nh firfhed dnfHddinfehts(dadh @it ddsdeoftaineipQlsblid foftiflation oBfhe @ntiag™ h/ nL of
the conmpound_in the subject's  plasnma_or ?out , 500 to,G% 0Q0 ng*l il of

t he conpolifufipkntteprovidsp Lo oagpti0l to 2000 pgmlpf tesompetmg i the su unit dose
cont ai ni Nglagnasd?laiC..foBabout 200i t9 8000 ngtiiSof the/@tipo @ in tHe sGbjédt’s BlogMt t O provi de at
| east one of : 25 (a) a Cmax of abput 50 to,6 250 ng/m. of the conpound in the
subj ect' s pl adhdutier gmbediments, sach it flogs qoptaising a foriylation of whe RYERARD i n t he
subj egd’ Ssutiasto drVidePOML ofHD0%®1000 g/l dTitheompbigndGR e t'k Plattorsubj ect ' s

pl asma 24 hours after 'adm njstration or about 80 tqQ 1 0 ng/nmL of the

d 0
conpound ?ﬁm’a‘ﬁﬁﬂ@%ogé‘tm@oﬂg/&%&ff’fCHB‘H?‘E‘d“h‘g?@ere&ﬁ?ﬁlﬂ‘?%trati on; or 30 (c) an

AUC of abpibrde? {aPe irredton QB0 Tore Ml m& be iR SAEBRNEddrRodd) Bxapiplt 86t ' S
pl asma or abqut, 3,000 to 30,000 ng*h/nmL of the _conpqund in_ the subject's

bl ood. | nPRYfEhRFoenibiodoH besndesieqd i thesh SxanRit e f41i g Tai e dm#sSor nul at i on
of the i ny@hidaite ndt fo BeWohdtbE lintifngthOMbéhBoRin alng_ﬁﬁﬁneﬁne of : 33 (a) a C1 of
about 75 to 150 ng/nL of the conpound in the subject's plasma or a Cru of
about 1450 to 300 ng/ mL of the conpound in the subject's blood; or (b) about

40 to 250Hp@aRiLFashs BNE BomReund in the subject's plasma 24 hours after
adni ni stration or about 80 to 500 ng/ mL of the conpound jin the subject's

bl ood 24 hour 41 2 8ecgpq aspeck, dbe nesent inyenting provides, inter alia, a crystalline hydrate of a
lactic acid salt of a compound of Formula I:

20 1.
In some embodiments of the hydrates 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 or about 6.
In some embodiments, a hydrate of the present invention is a monohydrate or
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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In further enbodi nents, each unit dose containing a solid fornulation of the
I nvention is sufficient to provide a Cmx of about 100 to 2000 ng/nmL of the
conpound in the subject's plasma or a Cmz of about 200 to 4000 ng/nL of

t he conpound in the subject's blood. In further enbodi nents, each unit dose
containing a formulation of the invention is 10 . sufficient to prqvide a C,
of 100 to 10088 ?P@?Wbagﬂf{eﬂ% °§@ﬁﬁ8‘6ﬂ6‘fﬁ“ﬁ o e PLSsBt dRyentiony, tedpelergpdo of om x - of
about 200th¢ Ryd&RORatetb e 185tic héle sahOTRREBEpdund bhEorfulaj I8Com aliuo@b dbsutor der t hat
the inveniion disclosed herein may be nore efficiently understood, exanples
are provi-ded below. It should be understood that these exanples are for
illustrative pu§deSifbodiaiehts o héxakydruids df thelpgesemibienititiyl tiksndlarthtld ofg t he

inventjon ipn any manner. 15 Hydrates: Fornns. B, C D, .and E second
aspect” ttﬁ%ﬂﬂF"ééﬂﬁFr tp thedagtie 35%&1@58@8?109%58??%&,1 is,fromp g@“&% F"l“ﬁ%“thydr ate of
a lacticgacid salt of a compound of Formula I: H HI N F NHZ NH#HN1 H
H HO H20 L. 1In sone enbodinents of the hydrates.of the present

i nvention, t hd® ipglefmbpdimepts BFE‘P H%‘a}‘Weﬂf B‘C\Hé%é L IRvENiqRe ﬂf"d’@fﬂ?r My salt of

t he conpoyagydefte Fae i iR 1dctic Scid BMWYE tHe cOmpaRA Wt F&mulal iSbow: genbodi nents, a

hydrate of the present invention is a, nonohydrate or , hexahydrate. 25 In
some enbodi memyératsd 1a9tig apid salts cap further pelude, glope-cad rﬁlf'a‘?‘ﬁ\?‘ghg}%% an‘{ ﬁ’@ nol ar

rati 010 of igeh@rdftabiip tRe MEtccidt a1t isembClhdtic 201l sallt SPdht cOthpduh® ot RN Of
Formula |I_is about 1 i ments_of the hexahydrates of the

; .. 34 1n sone enbodi ne ft _
present i Piiatciagid salisiie-rhig-lapticagidisplisy fri-lactipadid spits tig- {srlasticpeyd sa1®) andcet i ¢ aci d
salt of tARmedAmROMAhiher Fodetd bPsalts iafe 4150 BACBRAPAkeddarldOcan RUformdd: byl theSONE
enbodi ments _of the hexahydrates of the present .invention, the nolar ratio of

5 the hydimbiatipn of ereaterithan engapivalentiof laste pcigwithhe coppyndaf Brmelainula | is
from abouUfccardihg tPdatitte methods of preparing acid addition salts. In some embodiments of the

15  hydrates of the present invention, the lactic acid salt of the compound of Formula I is a
mono-lactic acid salt.
In some embodiments, the crystalline hydrate form of the lactic acid salt of the
compound of formula I is crystalline Form B, Form C, Form D or Form E.
Forms B, C, D and E can be characterized by any one or more solid state techniques
20 such as X-ray powder diffraction (XRPD), single crystal X-ray diffraction, differential
scanning calorimetry (DSC), dynamic vapor sorption (DVS), crystal morphology, solid state
nuclear magnetic resonance, Raman scattering, infrared (IR) spectroscopy, thermogravimetry
(TG), thermogravimetry (TG) coupled with Fourier-Transform Infrared (FTIR) spectroscopy
- (TG-FTIR) and the like. In some embodiments, forms B, C, D and E can be identified by
25  their XRPD pattern. In some embodiments, forms B, C, D and E can be identified by its DSC
thermogram. In some embodiments, forms B, C, D and E can be identified by crystal
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.
30
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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6. In sonme enbodi nents of the hexahydrates of the present invention, the
nolar ratio of the hydrate water to the lactic acid salt of the conpound of

Formula | is about 6. Hydrated lactic acid salts can further include nono-
and di-acid salt fornms, and the 10 like. Preferably, the Iactic acid salt
Is a nono-lactic acid salt of the conpound of formula I. D -lactic acid

salts (i . & sombiesmbbdioents ofiEorth B,ahe lagtic apidisalt ig@tmanodaestid acidisalt FormeB can

tris-| t t

1 o encolh Bt 30 b dmeditwass MAITEH GREDAM A 1s BESRS uf¥iphBl b 010
equi val enin edmé ambodiments, dtheiicrystailine Rom&mfdhﬁ)flmfeomth@ an X¥PBopaitermy t o

Foutl ne_ eiiiRtifnghs BGRA kBt ThA. tﬂ&?bél*}e%fo%ﬂk&ﬁmﬁﬂ Q07 vhERAl RNt S Of Lhe

15 hydra present I nvention act aci 8 t of the conpound
of For ful Ssubstamgially” mnhmmsau«tel mdlamscth%ém-ﬂletarvablew@r endg‘o@nairma!ks cant gy

I
TS ryo PR YE e e ekt b3S peakPEn ek, Bonchdl uTROMABIE o0 T @
be char ac peparatéon tryhmcmc, dhee samplromeunting |pd0°sdlao eandethanpayticdar  Rgrugoh as Xl-ray
wder di {f R
pO er ! {)l% t I 0 0 3& %’ dﬁggnoﬁ t‘g(; %gé% ta)éoﬁ nglwgt%% 'Bolg;progidg ﬁlr ent I a

scanni ng e am c vapor sorp
nmor phol ogﬁxam;;ﬂé |lﬁ b;ethw eAs nils;:haad ab@ygn @tany fu@&emncﬁ‘fecﬂ?&wahﬂwmav&lmm ng,

infrar d R SP&S Dy hgetry (TG
coupl eg Wi ?{z El ééag%%‘? S’ 38'% Iﬂr%%@%%éd‘ m(;@: Ii ﬁ}al(y-li’?ep hfsrogglgﬁo%%&{qg FTIR) and
the like. In Sﬁmmmﬂbﬂiﬁmnﬂisqf thoinmetiBy c4@, be[Furimal r&ogxamdlhy itsciéfferérftinled by 25
their XRP oatt nbodi ment s r D E ca

identifie ?%IO’Bg%B’ f@%n@&?xgﬁaﬂ Whglér%gen%gr tens © en% o?msatB O%e D and E
can be idesﬁ°Cf(psaﬁniaxmmw$¢1ﬂala AH®B 1 pNDIE, ogysonierenﬁ)odmxeﬂﬁhbmmrn& FotmBs B, C, D
and E can i dentjfied by its DVS c r tec |que ne or in
conbi nat i BE%W fxentign hgﬁ@sﬁsgcﬁcgdsum%@pfy h?:vé?g sﬁndﬁg' s?a(?f}alg’d@snt ify

f or ns 1B, Grescﬁbearadodﬁ 1t?o@1nEQmaBrBoddrthaameﬁﬁrb§thn§ ff this hﬁtaﬁéeeﬁn&ilaites nvention,
the cryst |d salt of th ound of

o 2] Ha i 3 Frdoioie brorfeins i fne ey fteean ey b EACRIFOS 0g o6 a

crystal | i DeCMioikmotimhahst tbé tethpbtutds (bbswued vilkldépead ubbifthe Qﬂ@@ﬂfbdlp%tufeor mula I.
35 I n song, enbodi mlgnts of, FormB, t | acti.c aCId%‘ﬁafdP?IS a nono-lactic acid

salt. For faBe% &hwelhas SHBP]‘FupF?Pé‘a“?}yteF iqug_and \fhe, Barf tmept FERloYekRPD)

pattern WrhgthesaReOwpoitsl hefeilr rating t6 DSC| therhopRRme BRO dari®tpius drhigingy yst al | i ne
Form %Oof the L(pventlon has an XRPD pattern

N

TG-FTIR analysis of Form B samples revealed a weight loss of about 3.7%. Ata

heating rate of 10 K/min the weight loss started just above ambient temperature and the 3.7%

of water were completely removed near 150°C. Further analysis of the water content by Karl

Fischer titration (also determined to be about 3.7%) confirms that the weight loss in the TG-

25  FTIR is essentially corresponding to the water content. Although not wishing to be bound by

any particular theory, Form B is characterized as a monohydrate, since the theoretically

expected water content of a monohydrate of the mono-lactic acid salt of the compound of
formula I is 3.7%.

30 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
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substantially as shown in Figure 6 (two-theta values provided in Exanple
10), where the term5 "substantially” in this instance indicates that
two-theta val ues for individual peaks can vary about 0.2. The relative
intensities of the peaks can also vary, dependi ng upon the sanple
preparation techni que, the sanple nmounting procedure and the particul ar

i nst r unenwherehimhoyatr isPmestet inxhe aglutitinf iraacamonnt ofmboth 8%ato cbhowt 20%nky st ent
with FormRB is provided in Exanple 10 bel ow. As di scussed above, nany
factors cdn"8ffect the 2-theta values. 10 Therefore, the peak assi gnnments
i sted in Exanju exatpleamathoddfonpréparing Fsmdd ises follswabout 0.2, The crystalline

Form B of the jpvention.ca e, fur .re ized . j i.ffe .] al
scanni ng cal or(:aj:ret FVP‘E’@% p?rﬁ]ef\n%lggr g‘ﬁ‘]{‘t\‘/ﬁ%ﬁ cﬁ%ﬂé:émgné%a‘}?%%ta(eﬁp iafs {;rgyntééndot her m
at aboft sdtmCat@Epanperates ofabopt 20i °Cho sbadt-60-°C faOdpetiod of time suffictent éndffodd nment s,
the cr ystgllelgjﬁglgplzorm B of the invention has a DSC trace substantially

h

having th ?é"rdm substantially as 15 described above, it being
under st ood t hab) t hend BélatingRebsBanti al | y" in this instance indicates that

features such as,_endot her exot herns, . basel ine shifts, .etc. can vary about
4 C. For DSC, gﬁ‘t?ﬁf’ QIW’BWRNR"PW&'“"E“H% o %&WE’["%&%“ %’é‘?’?ﬁ%ﬁm P l(ﬁé’Bgnd upon
tﬂe rate eﬁ‘afiill}eﬁﬂﬁﬂéitwrﬂ&t tﬁdﬂaaigemganvw iﬁol&ﬁd.SﬁEﬂa{t@lepmgalﬁcr acblizmrsdmemﬂmi gue and
t he rticular instrunent. e oyed. Thus,. the values reporte erein

ot at (g FIEORC € her TG ahe s SPPBY: prtoth, Sipn RerohSh Wb deliec. " FTI R
anal ysi s aifethyRthy RetGRPk $and findled @¢., acebitil, ptopimitail, em)pniixnides/thereds] a

heati ng r‘f@e OE& 10. K/ mi n %h& wei ght | oss itarted j ust above i ent

t enper at uf¥ R ke pIp symegmmbgFmeats.dhe graanic solveRt eamuriies, Qg B9 e d 18880 .

Furt her aa@tons) sndGhethyd @B k&bneC ONL Bt ehPodimehts, tht SHRARE sblvént abhisins 4Bl SO
determ ned to_be about 3.7% firms that the \#ﬁég%hi%o s in the TG 25 FTIR

7% _co
i s essent Plgpho) s Braﬁ&eﬂﬁﬁﬂi%g‘ﬂlagﬂtﬁe”w& OB SRt ARG & hi ng t o
be bousd Ritonesivh RPddetofié! beiethiie®ilketdnel MinBoins efBadime#ts, the 6igaras sdlvent
nonohydrate, .since the theoretjcally expected water content of a

monohydr af¥1taiRs & HEleyehas agdemimileci g salt of ‘the conpound of formula | is

3. 7% 30 CrystEelvade chémirhe soluthon vl §pREBHbIYssaRY: aBbut 209y GYRmEhOods i n
the art In sonme _enbodipents, Form B can _be prepared bﬁfsus ending Form A in

a sol ut i ofPThFRRRPIERsRSY jtheowater js prosent fithe, splyjog A Ar 20EYN) O #boyt 24 10 ahibr at ure of

about 20 Go%®yabkme. &Dsome ettbBaifients,! the wakf [ Pidsént TOthe 8AILLGONRA b6t 81 al cohol ,
a ketaone, an aorganic nitrile, m xture thereof, and 36 wherein the water

or
i s préfentbquh Stnie abawtutd e By ivAluas: drcome cabodipets: b WalehSRIEseBIoBHR,  vol ume.
An exanpl goliihPsh dneftfuntsraBedt 1 0% 16 o 289 B dfunfed! | OWS:

The suspending is carried out at any suitable temperature to afford Form B such as a
temperature of about 20 °C to about 60 °C. In some embodiments, the suspending is carried
out at a temperature of about 20 °C to about 30°C. In some embodiments, the suspending is

25  carried out at a temperature of about 23 °C. In some embodiments, the suspending is carried
out at a temperature of about 40 °C to about 60°C. In some embodiments, the suspending is
carried out at a temperature of about 50 °C.

The suspending can be carried out for a period of time sufficient to afford Form B. In
some embodiments, the suspending is carried out for about 20 hours to about 100 hours. In

30 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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(a) suspending Form A in a solution which conprises water and an organic 5
solvent at a tenperature of about 20 C to about 60 C for a period of tine
sufficient to afford the FormB; and (b) and isolating FormB. Suitable
organi ¢ solvents include those in which the newy-formed Form B i s not

readi |y soluble so that the Form B can be isol ated. Exanple or an| c solvents
i ncl ude keong} anditbe suspendigs is qamicR Quloit a tamneeatise of 4b§bﬁ'7(9p53rfﬁlab°“él39/ b etc.),
ket ones ( §'r1n% embBGieR3E the %{emélp?ésm kn h€idARn u?e{nchn)ouﬁﬂﬂ abdut 5%'b§$olﬁﬂe;g
acetonitrile, proplonltrll, ). mxtures thereof, _and the |ike. In sone
enbodi menthe orgahie solvep Gprprises ﬂﬁé'i?tlmébr?ﬁii ﬂ@éESPSWHJlF carFpb ot 2RRABIE  acet one,
and met hy|e @t il oked G 60l d&. SOMe enbodi ments, the organic solvent contains
an al cohf such as net %anol or ethanol. In sonme enbodi ments, the organic
sol venf cont al’Ph';sartmcmmoégfﬁvnas\@@éﬁs@}vé%?mﬁé%ﬁlé?% latgdtpaste 1 n some
enbodi nen i trile.
The et or " A e e K R o B e D, A e 205 by
vol ume. | mbmtgﬂbadnmmn of Fpemiainghe $°§§1tlpn ﬂl!t 1%“1%'?@“5169 Qs i n an
anount of E/P%S%to about 20% by volunme. In sone enbodi nents, the water
i's presen% In é solution in an anount of 20 about 5% to about 10% by

vol ume. | n sorftskubbbe reegnized tthae theaFam A gn theesnspending stehecan dplgencraddd i n an

anmount of 9 [ ed out at
iy Pt apfaRil 58 e SiRbhods o lcr R1cHE e sdiPrThTRRACE D shipfBH B 0, O11 20
C t o abouFor0A @nd $uspendimg ofFdymch ingth¢ splutioh ¢o @fﬁscbléwrm Blgan,’t@ C@med pedn orgut at a
tenperature %L about 20 C to about 30C. In sone enbodi nents, the suspending
is 25 carfi&d out at a tenperature of about 23 T. In sone enbodi nents, the
suspending is carried out at a tenperature of about 40 C to about 60C. In
sonme enbog i Tept's, the suspending is <carried out at a tenperature of about
50 C. The suspendl ng can be carried out for a period of tinme sufficient to
af f ordSFor m B.Inlsnme smvedimetio of thentrssenttitnensons trenety stajlineshydsate foed ofdhe f or about
20 hours bo t u . tNg is
carried ouatm? G a%)toq?hez‘i' "%und&ffn%%lap Q%H%gr%rﬁ?tos ?ﬁ%ﬁgﬁeg%gﬁl i lhsg is

carri ed ouclardcrizeibasud ct}rﬁtalﬂmm hgdraté rof andetnidcndltmﬁnhescommendsuﬁﬁﬂndh g 1S
carried oyt for t 100 ne errbodl wat er pr esent
in the sol"uf regnth? ﬁ’y ﬁte f lllle tB’S?ﬂ 0BG AR sesqu{hﬂcgmter gﬁlnlsoéésol vent
corrprlseSemhc&hmesntmleenmC mtaammic;dsah&tamm;)-lmﬁdamsdityl ethyl 37 ketone; and

T Ee S lﬁﬁ pendi ngForm can l’ble 1ed%nt1 etd b?‘ 1its %—rgy? Ig?vs?d’e?‘ al%ﬁa%tlgrf ()&ﬁ’?ﬂ tpatgem as prowge%o ut 30 T.

-
_.

in Figure 7. Relatively prominent two-theta peaks were found at from about 3.2 to about 3.6,

at from about 6.5 to about 7.1, at from about 9.8 to about 10.6, at from about 13.3 to 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, at about 27.3 to about 27.5, at about 28.0, and at from about 29.0 to about 29.3°.

25 In some embodiments, the crystalline Form C of the invention has an XRPD pattern

substantially as shown in Figure 7 (two-theta values provided in Example 11), 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

30 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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sone enbodi nents, the water is present in the solution in an amount of about
5% by volune; the organic solvent conprises acetonitrile; and the
suspending is carried out at a tenperature of about 40 C to about 60 C. 5
The starting concentration of FormA in the solution can vary. It is

postul ated that the water in the solution is responsible for the formation
of For m Ba @light ddttidesexpansipnl (largen d-spapings) Yeth acepmeraTeRb il of the XREThe@KS foat i on of
Form A ingthe sphdition is about 100 to about 140 or about 120 mg/ni. It
shoul d be recogm zed that the Form A in the suspendi ng step can be generated
10 accordi ng t@ystalimg Femmy Cosf the tinvsatipndas crej fyeber yepagniged by, its gidderentigbdi nent s,

Lhe gener gkl ShifOEBSON deHIRENUE SouE T R ! BcsRhY gl 10 af 0T d

Form B can be tarrie I'n one ~ process. Fort 5 I'n sone enbodi ments of
t he pré&sehetwpemabputiS93C andsbout §0siCavhicnie attglntedtte cryeiplration phesmalbamauat aci d sal t
of the co IRl j Lo mCis
character P}z)%g&g‘é ngor@?{/ug?%rﬁ' iBﬁe(Ita"§ ‘ﬁ%‘?—("z‘% gd %‘%dggoﬁgg?}i,gsggaé%ﬁ étnhgﬁedt%%; conpound
of fornul sighals (atwhenei0] °Chel SHirdandtl@7 8Qriné ane smadlsexpthenmiefignah fat aomwb12land t he
sesqui hydsat . | \ [ | 4 is a
nono- | act i@ sgégegp%gﬁ@upﬂ%%g?{rrn{%ﬁggsnﬂ{)g@%gir?t%'f’lmekge f;?;e%fstage %ﬁér) ay powder

di ffracti strongXmPtherped tsignal @I pr 36v Iigp ovithi m peakgmea aboutREFRLC.v elny sqmeeomi nent

two-thet a s wer,e found fr bout 3.2 to u i [ about
60" 1 J0, o gRBoent 4 ciimeons oMRt BVnEn ol SR Wbe P bbbl 5700
about  14ihk, vahies desoribedbabiote, Ihefe the taxinotstibslaniti@ly” dt tlb dnstandeBinBicates thabout 20. 2,
at fromabout 24.7 to, ,about 24.9, .at..about 27.3 to about . about
36, 0. ana etores Y as SEIREIRTEH g, PR, Sheah e AeSid ¢ RS “7h
crystal | i itds kewi thatalie teinperatiies tbserved wilsdependidgeh thzatteef tempetabsd etahgeal | y as
shown in Fi e 7 wo-t het a val.ues pr.ovided in Exanple .11),, ere the teen
"subst ant Fsa%% as ‘cfaﬁ&’iel'ﬁrgpafaﬁg’? éeﬁ@rﬂq"le r?B& R cl%ﬂapsm{{fmlgy%%l@g% &
i ndi vilduakalpsatriedieraintelating pdDSC thermdgramis €an wkaby ples or idimsabsutdSCof t he peaks
can al so vary, di ng. u the s | e eparation techni gue, .the sanple
nmount i ng proce’é‘g'ﬁgﬁgﬁ&?ﬁﬁéﬂggﬁl W%Fﬂg??‘{;ﬁ@ﬁ‘ﬂﬁ@ﬁsse%g%&goﬁ%mr X-ray
gi }‘fract i G%he%mdiﬂaghargdﬁitmacmﬂﬂfﬁkﬁfﬁw hbiid? aﬁDl:ch?’Bquiﬁyhdﬁﬁ@Vi ded in I Exanpl e 11
el ow. As di scussed aboye, ors can affect the 2-theta val ues.
st ore, Ut namistiasat of Frmh ot ¢ PUSSBefAmLatGh & poviied it Sxsmplt 1t oo or
m nus ?bohave@s 2 watbheon¥nPey amaﬁttseswgsnné stﬁﬁém&naﬁsd u%hﬂiﬂi d_ih&fg})(blﬁ 4[8rQatiiee 7f can
vary ight]y uggestin that Form C can adsorb vari abl e anounts of water.
A hi g%@r 6\%&[ af 'E%ﬂ’?‘-’éﬂ{waeg’t-| i E@Wﬁl"ef’othF g%ﬂ““‘t“o spegigum of the recovered sample

corresponds substantially to Form C. Although not wishing to be bound by any particular

theory, the reason for the irreversibility found for Form C is believed to be due to some
remaining amorphous material that is crystallizing during the measurement. Then the water
content of Form C would indeed be about 4.6%, as found for the sample used in the DSC

25  experiment as shown herein. This amount of water would correspond to 4/3 water molecules
pér formula unit (i.e., sesquihydrate).

Crystalline Form C can be prepared by any of numerous methods in the art. In some
embodiments, Form C can be prepared by diffusing organic solvent vapor into an aqueous
solution of the lactic acid salt of the compound of Formula I at a temperature of about 0 °C to

30 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:
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a slight lattice expansion (larger d-spacings) with a concurrent shift of
the XRPD peaks to snaller angles. Crystalline Form C of the invention can
be further recognized by its differential scanning calorinetry (DSC)

t her nogram whi ch shows a very small exotherm c signal 5 between about 50 C
and about 80 C which is attributed to crystallizati,on of a small anount of
resi dual anor gRous dEBsiRg oBariGRAYeIEYBORINtg@N AditgousBltion afFaid lactic arid palts g |
endot her yitlodialid JeBbumfthOLs  ifhefoturd SFbGATE EBordN0 20 dord Rrin Bl |
exotherm c signal (at_about 121 ) suggest that nultiple phase transitions
are taki nimppgfieent fouffosd ke Fem G aade fol lowed by a strong endothernic signal
(AH = 35 J/9) @ t hafu BQalhg®eas cabout 150 C. I n some 10 enbodinents, the
crystalline Form C of the invention has a DSC trace havi nlg substantially

the vafues dedwiththe greanie selvenihinclady these iy whicks thssnesht-fogmed Foqm, Cipingt i nst ance
i ndi cat es;eb gt sonftfRtYHES BRUFHNAE SRR BAKEE, EXAbBYrihic Rl HGuahi fts,

etc. can vary about f 4 C. For DSC, it is known that the tenperatures
observed #lFdtiolsd épendneihaonl, t ¢tkanplt ispropanple nglesoly Late) clelerge (es @eSNNEas sanpl e
brepar at | AR REKAE, agy Fﬁ&ﬁuﬁé&r&.lg.c YbeRdnithidS blopidRitil, B8N, MkRfks dldet, the 15
val ues reported herein relating to DSC therhbgrams can vary by plus or mnus
about 4 Cend thgliker| R samrgleypbpdimentts, ey oreadicseotishicepniaing ap|opganis niElegieh #soss of
about ¢. Gg%toﬁfﬂilg.h corresponds to an anount that |ies between the nono- and
t he sesqui hydrate. Investigation of FormC in a DVS experinment, such as
provi ded i n Blaspheembiodimentsy mateprganigssplyent (whase Nepop vas bisd in Be Siffusingk he st art
of the me % Biedt . gﬂ&q@ .
However, ?%Lebr e%ﬁﬁ%}ﬁl@g@dg??ﬁﬂ# f)u;&t@ﬁ/e r c(ggaeﬁreggorggénﬁ emté%fart esp lr%{ gﬂ‘?&{

subst ant i alont0 tGtombeun1C°’C.Al t hough not wi shing to be bound by any particul ar
theory, the rog3aRnl chilfe dafded 66F 3 b RifabieNertdle bR JEQ8IT) God o il SVed O
be due to sone " remal Ai ng anor phous na eri al ar s crystalTizing during

t he mdasut®itetaffoithBermt Gelnsatme embedimems theafiffkspgns Gurielidud ai adeperatve about
4.6% as &?al,d 5foer the sanple used in the DSC 25 experinment as shown herein.
Thi s anmpunt of "water would correspond to 4/3 water nol ecules per fornula
unit (i.e., scihgdiffpiigads @riedOnt/fot apériodef fme suflicientrio biforp FepaCedn pmeany of
g_umar ous Eﬁﬁoﬁ%e%ts‘, &e}lﬂﬁlsi?lé}s'callﬂgdglﬁq@rabgﬂ*i&%ﬂ?{ataﬁom%&imu%Can be pr epar ed _by
i ffusing organi c’solvent®vapor rnto an aqueous solution of the lactic acid
salt of the cdipoowentatiofof theilacticl acaitsalh of therpenmtnd ef Kokmelb d irt solitiéh tam 30 about
10 C ,}in i t or n_he .pr e ont ing._the
anor pﬁ{))us%?ggrﬁ;nn%& %t %%qugﬂé e °§;‘éﬁg‘a‘%§8? 5 & oﬁ?@bclggéﬁ“u%ﬁ %{)%&&oirﬁn%qmae Il with a
rel ati ve ¢mbodinents, ebndentmation aib cabout500% tng/nalb eutgrédidyo afin aome mododiments, of from

faglortngo ggn&e?ltrglpc%uits a§c9.lt 900 nAlrg]/meI),( grngrlezﬁerhﬁlt s%?n% efm %dig{egtg,agcjnge%uaFt?olhr?s ro}nS as
about 300 mg/mL to about 400 mg/mL.

Another example method for preparing Form C is carried out by:

25 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 for a period of time sufficient to afford the Form C.

The amorphous form can be prepared by the method described herein in Example 8.

. The contacting can be carried out at a temperature of from about 40 °C to about 80

30 °C. In some embodiments, the temperature is from about 60 °C to about 80 °C. In some
embodiments, the temperature is from about 70 °C to about 80 °C. In some embodiments,
the temperature is about 80 °C. In some 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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39 (a) diffusing organic solvent vapor into an aqueous solution of said
lactic acid salt of said conpound of Fornmula | at a tenperature of about O
Cto about 10 C for a period of time sufficient to afford the FormC;, and
(b) and isolating Form C. 5 Suitable organic solvents include those in which
the newy-formed FormCis not, readily soluble sg that hgthﬁ‘% can be

i sol ated. Exanbiesoniagingicen kutatrisf out forg pesigd of ting 3‘F“§“t(“éaf§’ Patol |

et hanol , mmm@hlmegdsff 16O bSntacBilasts a6l OR&Es drSlofiker. dﬁ@ér@dlﬁnbodﬂ%fsw et hyl
ketone, etc.) and nitri %cetonltrlle ropionitril

c
m xtures fhfeiorigeting I‘EﬁtﬁjabPH% zﬁlh%‘s Of fPngFndn S 4 %nts’ {BRecontaging 1&St%ol vent

contains asbu9r1Qﬁ4ﬁbﬂo ek I Inl s6mé byabbdBSents] e BGRIcANS fakté ARdut b AamdiRngsLEdi ment s,
nore organi ¢ sol vent (whose vapor was used in the diffusi ng()1 can be

opt i ondl | yomierkpdimentsy e ﬁPB&CGF’%laFtﬁ akqub 3 qayg onlongsr Irpromeembedimgntsdle at a
t enper at Ugghiking RRO Mou 4G@a soormw &1@10&‘% thwlsﬂingfwﬁd mn&aflar@qmﬁfamu ed out at

aswtableterrperature suc bout t o .about 10 C to afford FormC

In sone effised Hanpostulatedothal; 41#195 ﬂﬁg’Oth"tt*}&rﬂfei lighep the talppe&atﬂréﬁf)érfﬁltﬁﬁﬁ‘e&’ of about
5 C. The gﬁ(;‘rg‘e%bglgngélogqgﬁéeggﬁ%efo%atﬁngppdﬂq; of tinme sufficient to afford
Form C. In sone odiments, the diffusing is carried out for about 20
hours to aboutAs gwd hexgins “the paomhove dorny’ aefeisio g anhyirquscnancerysigllipedomm  of t he
compoypd g, REEIW dasait omgéahr%b};h@@fﬁma PhiliPtaN be lpfepwr%rem bt .

concentration |Is about reater. Iri sone ment S,

concentr aﬂyoyhﬂlzama b@ﬂnhodzmcrrhgﬂ §:! Eimgke%\t erhe amprghone f@rm) éﬂmi@n gan be
concent r ay, Qfids d}%}rgﬁl}? ag H&D@é f& s Exhflp S O8 B YT 9% i0R Bk

concentration Is to about 400 ng/ L. Anotaﬁnep} exanpl e
met hod foXRﬁ’Dapmmsr@Mmm@ousfovmsmr@@ﬂede@}te525 cont acting the anorphous
formof the lactic acid salt of the conmpound of Formula | wth a relative
hum dity of from about 50%to about 75% at a tenperature of fromabout 40 C
to abddt &omCDfor a period of time sufficient to afford the Form C. The

amor phous for My, GaRe DGy QiR e'f})feskﬁ}?nd%}?ﬁéﬁoﬂle Qﬁ’é&ﬁlh% St 3 b fhefixanpl e 8.

The contacting can be carrie t at a tenper rom about 40 Cto
about 80 addsali®f thercompoundefifanitlad i erystalline FounPe lasamecenbpdimentnofBort 60 C to

about 80 gm%%cﬁrgg%dﬁm?%)%g%r%&cam%al{errperature is fromabout 70 C to about

80 C. In séne e e tenperature is about 80 C. In sone
enbodi ment s, tHemtBmertet demified byritsnXelmo powdkd diffraction (XRPD) pattern, one

20  example of which is provided in Figure 8. Relatively prominent two-theta peaks were 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 crystalline Form D of the invention has an XRPD pattern substantially as

shown in Figure 8 (two-theta values provided in Example 12), where the term “substantially”
25 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 D is provided in Example 12 below. As

discussed above, many factors can affect the 2-theta values. Therefore, the peak assignments
30  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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to about 60 C. In sone enbodi nents, the tenperature is fromabout 40 Cto
about 50 C. In sone enbodi nents, the tenperature is about 50 C. 40 The
contacting can be carried out for a period of tinme sufficient to afford the
FormC. In sone enbodinents, the contacting |lasts about 6 hours or |onger.
In sone enbodi nents, the contacting |asts about 20 hours or |on er. In sone
embodi menesdothermeic gignal aesr iabryt F%%(AP‘gbﬂu{/g)l d yoresy embadiesnts, thy cys

enbodi m3mF§rm b P Rb&Eb) R 4 BSE %ra@ebﬁ%tat%laﬁ?X? dé%Enﬂe@rhggwfe whéke TheSeRE

enbodi ments, the contacting |asts about days or longer. In sone

enbodi rrenf@bstmﬁelly im thig tinstagesl H@tcste%tlﬂ@ﬂtfeat“@&ﬂc}blas Ieégf{j@ms’mxp H6Wh not

i Shi NG, L BesncP )oY o Varp Bl G 36 FANBSEYit 1 ki BAP LY BAurkigat durt ng
the contacting t Rer 1 e tenperature I's, a relatively orter the time
peri od3i s obssdé dVllﬂ dppemda apfrothagate @iﬁ tesipeRgICNEASS u@éldasrﬁémele rPrepagalien anpr phous
form' ref a f f acid
salt of tﬁ%ﬁg d%pa%@% P'% (%fﬁu%n{éﬁpev{ﬁﬂ %’%acgﬁh ’glep@glg%aﬁeégn&fhgr?clde%g% e, by the
| yophi | i zmbwmqgmsmwuemummmpows’c The anor phous form sanpl es can

be characteri S is Egmeig and 9).
Typi cal exarrplqgﬁgk% pa Cer nsE‘aE-;ﬁ)ﬁa ﬁ{%ﬁrgp % 8&?4%?'112 E;o I dlgdwlgsh Figure
5. 15 For mﬂb’lbﬁbjsmTéRzﬂ@lemmrﬁtreﬁomﬁ@le%sl@mfelpmﬂéiWﬂlb ampleel 2 TGst al i ne

hydr at I t h Eﬁlﬁ}a f b
cryst a1I6I i ne or m ﬂfc&é@traﬁ‘&hﬁ%éagédr?e\ﬁ{%ﬁt (% orm %g&'wger agﬁ"z“ aéél' d salt is
a nono- | abydrete suwhds smbotehydeten D can be identified by its X-ray powder

5. Rl ati vol y oy GRREGH pnlidreplite B SR Sl rol e M, IR 5 Tobou

11. 5, aboembddiménts, FomuD cid b8 prepdyediby domtagtingathe amorpBous, fom ofithe 20tid acid about

21.2, abo : sonme
enbodi men?&slt, @H%mrﬂ%%ﬁ Pﬁ%ﬁ’g‘u al%%Dar?]?’ thgﬁb?’ﬂ}\?/egegwwé geéa%ggkﬁﬁﬁw Bgtter n
subst dAt i abduy3G® orthMtempeﬁngwfeﬁ'oﬁu(bputﬁOtﬁetbabwalim@ provi ded i n Exanpl e
12), where thepter pally” [ h k t hat
two-theta val E’[ehs ?rrph%hldr% uat?'jé Aﬁéépaaﬂeé %gatﬂne %/"a£rh§/d g%%ﬁ}%ﬂgﬁﬁu{‘ﬂil ﬁ%lr EISati ve

i nt ensi t i &be ebntadiing jeaksied ant at 8 gelativey hurdidipe rodi abgutup¥a drhlesss alplseme
preparati t S Bt i p cul ar
st rumeneriasdifaE b i AT BE olhis0h bR DLP G Srboitgb Ve R VDY
wi t h For mhdnidgy pf abeitdkd orrlesExImm eixibodtiaieow thd\eelatnde dumgge df aoov¥) omany
factor fect the 2-1het ues.. T e.Rga Si nts 30
| i st e&ﬁl n%gfr‘rhpl gmﬁmgan %’/%?aw dou%ﬂnuag lr(l)er ere%hﬁql ffp é‘fﬁzl cfrgys al l'ine
Form D of watee i nventi on can be further recognl zed by its differential

=D

The contacting can further be carried out at a temperature of from about 80 °C to

about 150 °C. In some embodiments, the temperature is from about 100 °C to about 120 °C.

In some embodiments, the temperature is from about 110 °C to about 120 °C. In some

25 embodiments, the temperature is about 110 °C. In some embodiments, the temperature is
about 120 °C.

The contacting is carried out for a period of time sufficient to afford the Form C. In

some embodiments, the contacting lasts about 4 hours or longer. In some embodiments, the

contacting lasts about 5 hours or longer. In some embodiments, the contacting lasts about 5

30 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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scanning calorinetry (DSC) thernogram which shows nmultiple transitions with
an endot herm c signal near about 75 C (DH - 13 J/g), followed by a second
endot herm ¢ signal near about 147 C (AR - 27 J/g) and an exotherm ¢ signal
near about 163 C, and a further 41 endotherm c signal near about 191 C (M

- 31 J/9g). In_sone enbodi nents, the crystalline For {C_: fwde ¥ent|on has
a DSC t r acysialling Farm Edp pRaragterizdeas pichistalling Suhydater fech Apa erafydrate o

" subst ant ijadik Yicid Ishtt Bmhﬁ cbxaﬁ&lﬁm%ﬁfdnaﬁihqaﬁ@gonsmﬂboﬁmnw@%ﬁmhﬂ@aamdot her ns,
exot herns, _baseline shifts, etc._ can vary_about EI_SC it is knovvn

that the tasidpeltdy ﬁﬂ@éw*?c%é‘é?\?@&l W%OF“%FE‘;?@?\‘HW%GEFE’% a"F AePhr at ur e

change as H&&Ja{e-@aﬁe&aﬁwfh% 6 BRA¢ Aid AN is AT IR aBo 6 e sdAd dnibyelikmdhits
i nstrunent “enpl oyed hus, the val ues reported herein rel ati n%9 to. DSC
1

t her mogt arff FeﬁlhEv &Wﬂfﬂﬁ tafiqief hyfraterwater ca%r&tto the tactipypcid salt i frg ity par ed
sanpl e of 5akiy. On(s3ME eRbERAERS bOForn'E, XA Blaeratie bf Wadrate-Wadk Yaéht Rythd G FTI R,
Karl Fischer titration, and DVS data are provided in Exanple 12. TG 10 FTIR
and Kar| Ppofigheid saliis pb@uf&n i ndi cated a weight |oss attributed to water. Thus
FormD is a hygipeclsd lﬁﬁn&dwﬂbwﬁ?tpﬂow@ YigkRtibt (RRPOY Wg&@np%ebe
prepared by any of nunerous nethods in the art. In sone odi nents, Form D
can be prepamee obyhishris arovided in isereided in Sigre dr ﬁaebfwﬁtlherorwt wobety  salt of

t he COWO%&sq&erfaraﬂwt% 1] abhut 814,380t BET Sbod 1908 BHGH €3 baa\ﬁbﬁtqm ihieds. v e
humidity of 15 about 30 % or |ess at a terﬁ;erature of from about 80 C to

about 150 apoutFA8, 2baut e akout Bk hiteui?lpe ahsubat. abouws g4 4 aboped fotbode®ed i bed

herein in Jxamslse afout 21}h;ea pB3G! hﬂ?ﬁaﬂoﬁt 596 rdé%-gesoul‘h PmedenitiRlilchiempum di ty
of about 30%or [ess. In sone_ enbodiments, e relative humdity of about

20% or | esgystaflipe Jgmp Eérﬂslafdm@ﬁ?rshas&n &RPB) pattprpsubstantiollyi asysheyn migrre 09 or
less. In SRMRnmeIReMlHBlied M Safbleal) UehelUAEL %y‘swstaﬂmw’ irfisOinstalde | €SS. The

cont actl ng can be carried out in an inert atnosphere which is substantially
free of5 \iadieates tipfetwodheta velupy for dndividual psaksphean cvary jabeut 3@2°athey relatiyper at ur e
of from abpuisifQ of b (ﬁeak@lea{lélso]% @cpeh&]né@ﬁﬂﬁ tﬁé@%&éﬁ%&noﬁ RemligEP@Eat ure is

from about 100 C to about enbodi mrents, the tenperature is
f r om aboutsample @qr@nammedqmmr the ma@eﬂ@t m&m&, tBpvdee¥p@y at ure i s

about 110 difaibn39BReATHRNBRRG: RS HRTPR! ShHEE oExdifls 8By Cas The

contacting I's carried out for a perio time sufficient to afford the Form
C. In sorfiscasyesbabiors: magy factoss cap afest the Aghdtavalues. o Bessefors, theneaks agpignmsiger . | n

sore eI OdisRH Brankli€ls SRMF) bilorxfatenghoye. 5 hours or longer. In some

enbodi ments, the contacting lasts a
The crystalline Form E of the invention can be further recognized by its differential

scanning calorimetry (DSC) thermogram which shows multiple transitions. The most

prominent peak corresponds to an endothermic signal near about 76- °C (AH ~ 71 J/g),

which is followed by a small endothermic and a small exothermic signal at about 90 °C

25  and about 93 °C, respectively, and a stronger endothermic signal near about 128 °C (AH

~ 36 J/g). In some embodiments, the crystalline Form E of the invention has a DSC trace

substantially as described above, where the term “substantially” in this instance indicates that

features such as endotherms, exotherms, baseline shifts, etc. can vary about & 4 °C. For DSC,

it is known that the temperatures observed will depend upon the rate of temperature change

30 as well as sample preparation technique and the 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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30 hours or longer. FormE In sone enbodi nents of the present invention, the
crystalline hydrate formof a lactic acid salt of the conpound of fornula I
is crystalline FormE. In some enbodi nents, 42 crystalline FormE is
characterized as a crystalline multihydrate, such as a hexahydrate of a

| actic acid salt of the conmpound of formula I. In sonme enbodi nents of Form
E, the | ackiter wae bubstaalidllyl ®n@ved aear! 1§0tICC aahplesabrttamimg E%ravetdhib Oebs ment s of

For m E, nol ar,.rati o, of e-wat e t to the tic acid salt is
from about(eﬂm?58°%d6’3ﬁﬁ° hé’draF%wé}%ﬁ@ssé tﬁé’ﬁfg P%?“F‘berarﬁel’:‘a{’ﬁg nmol ar ratio of
hydr at e- wat er @oétipationt 6f Fdi@ Ea:chlmvaexpénmaﬁtt relvealefdtham RdmUE iSrdlativelgbout 6.
In sone e of Far he nol ar drate-water content to
the |act {T{Eﬁ’g"’c‘}rﬁ‘éﬂgﬁﬁc{q%&ﬁ%&f % p?%?‘fﬁoéat&" H(gfg‘o rd% tified by its X-ray
powder i ffracCr@allindRoi) ERat beprdparcd sy ang xanipheeous fmethuids In the afer nvsotked in is
provi ded in Figure ativyel rognj nent two-theta .10 peaks were at about
6.1, about""l%’0 e ‘iﬁo%t’mse“]i Lﬁlmi%?%%y éb%ﬁ?aé%% A 3 W wiSF. g SI n 38BGt 18. 1,
ggogt 13 (hmbggiﬂights%ni;ﬂ c’&ggblbrega}ecﬂ.b}a&gd?iﬁg ahlageoud béliiond? a@actlélbﬂ&lﬁalt%g é about
about out out out
oo vea” Ol idl BsrabounE o8 Hociva T pfiB°seq Sbistls P*Eé%%ﬁlﬂff]@ SPERGCIET on has
an XRngpa&oheaﬁ&atﬁmmmramh@dnl iy alibith aioqwabdunzdélrwmg ) Toifrtevb(ﬂrbbhiﬁfﬁﬁts Mk es s
provi ded i e the term "substantia t hi,s_i.nst ance
P cafihs ¥ o b RSl b Y RIIGEE A pote pat Al oL ol cambod of FFRUE D AE 0 'o. The
relative sonkﬂr,n\zhérelﬂ%e@ﬁlﬁérheornﬂaf&o@ﬂrtoabcﬁ@ 10% by Nomﬁaandg@ﬂ?]ddmeéutbbe Isarfpl e
preparatlon echni que, e e .noynt i procedure and_t he_particul ar
i nst rument®© ‘I‘toéﬁe/ﬁ%yl-”@f}éﬂ’@ °f)@nr%F§am‘ﬂF‘?‘f'°1nérc}g|58’t’?et odimepts, FormaE (96?1&’Fstent
Wi t h For m fzepagedPy0 Wispding thé=4@0ipheus LB rod &F Q\AlactRsSacldi |sé=1£3 53 saai caRpotad orany
factors can affect the 2 theta val ueg Ther ef ssignments 20

listed i n foERBId0 1@01(‘5% 3 & impspatige Q& akgut i’k rélﬂ‘ﬁl?t° G?g"as‘t‘f‘ﬁ%“tér ¥ al i ne

Form E1of igeih meedaweﬁrboﬁ@ﬁséa%w@/h«wrawf 8 96liing Qdd Aot 195%dicklboaitaa bi al
scanning calorinetry (DSC g t her nogram whi ch shows_ nmul tiple transltl ons. The

most  pr onfoiEf IBsgie enb if%@gmlg ca, b RgpATREPHRddng apagpeayd splutiog ot 76 C
(AH . 71 Jdafilactic WeHl §dbt dfSaidl 6ok oftBbrAul® B! al soR’Q&IQE b@h@bﬁmma&@ml '

exot herm c signal at about 90 C 25 and about 93 C, respectively, and a

stronger AABIIED ff-cVhereihile conssrratipRfisaid aguepuy seliytion s abpﬁ)loo F%bg’(‘fr?@

enmbodi Wentrﬁ%/nﬂ,hﬁd(éﬁiﬂ%&l%ﬂt batbrisey dtfyFadelatelafi@ teBARIAraR has a DSC trace
substantially as described above, where the term"substantially” in this

i nst ant i ndi c&t seneqmbpdimentss thy araount e Fomm Acindht Watehis fromaboptalOREe/Mhsel i ne
shifts, et ab&RB0VAEYIANRYSme dmbodiriédls, iS&mount is from about 100 mg/mL to about

200 mg/mL. In some embodiments, the amount is from about 200 mg/mL to about 400

mg/mL. In some embodiments, the amount is from about 300 mg/mL to about 400 mg/mL.

In some embodiments, the amount is from about 350 mg/mL to about 400 mg/mL.

25 In some embodiments, the suspending can be carried out at a temperature of about 20
°C to about 30 °C to afford Form E. In some embodiments, the suspending is carried out ata
temperature of about 23 °C.

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

30 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,



it is known that the tenperatures observed will depend upon the rate of
tenperature change 30 as well as sanple preparation techni que and the
particul ar instrunment enployed. Thus, the values reported herein relating
to DSC t hernogranms can vary by plus or mnus about 4 C. TG analysis of Form
E reveal ed a weight |oss of fromabout 9% to about 18% At a heating rate of
10 K/ mi n wikecinvtie@bicehipaion of the salatignisdboabi®deo abvint 200t mg/efyze tizt Horer Risd t he 43

wat er was_ suhstantial |l y_renpved near 160 C. Sanples containing 18% wei ght
| oss (PP @ﬁ‘&if“ﬁ& E GRnfedtoe it er 1 0ss) suggests that Form E can be a
hexahydr at e | Miveshé gabddanents tHeaoneekirdtion af BdSoltipe is fiwm bout 0kt abdutt hat For m

Eis relatjvel tabl e under humi d _condi.fio t.a about 30
C or | 0\/\:,#0{0@/ y?Pﬁ?’Pf ﬁlgg?fglp ?ﬁ%nta(?acr?g egx%t%ogﬁg?tg o@%o%ﬁs;@%? g%%?rgﬁ(gﬁ)s met hods
i n thes ardboutl200 s@el. Bndomed enbodimentd; tierpicentaation ef the eqiationds fogm sbawpE89di ng For m

Ain water.. | ne odi ments.. Form E can_ b [ red. b eeding an
aqueous sB |aB?ng§88}g/ faf-rgftm? X |°8"r§3¥’;ﬂ1%?°n°%%a§°'£%tre}t§%ﬁon%'og%{s (ﬁﬁ%@a | with
seed crysmgh$.of crystalline FormE, wherein the concentration of the
solution is ahout 100 to abouyt 200 nL.. I n.sone..empodi ts, .Form 10 E can
be prepared b né?’%?’ﬁl’?q?‘??'ﬁﬁté? Jmoupy of seaqing 8%??%}"1%2?1'51 gg%]r% Vﬁr%%l%%)ef For mul a
| in a spluwiehis froteoat 30 folaowt GD wigyhL.Cc nnsomic Rmbadimeits, thd amalabeftsedditfp by vol une
of water an baut 90 . Lo ahout. 99% vol 0 n organic solvent. In sone
enbodﬁ‘ﬁen‘f‘%g?aluﬁ—’&&ur?ﬁ%crﬁlﬁmﬁéo%F@Bﬁ%ﬂgé‘?agﬂlgg@ﬁ‘%‘?% t he anor phous formof a
lactic acid s&| furthér exsthgle HRMHPO fo Prepdring FomiBlishyl crystalkizitd Metitacidaslt of
tenperature of abouf_5 f.or ti of at l.east ahout 5 day o, Wher ein
the sol vé ?cmngégorﬁ‘Bcbdth%’a]ﬁﬂ'ﬁ’e‘Y Na @Bfﬂﬁ@?ﬁ?fgalﬁso Gt ]9‘3%%3‘8;1? Bnitrile by
vol ume. sy vohitie At /e absut 96-@ dbolit V&b IiE PPanarigdne ildhtnQ\ Bpicalqueous
solution of  said Ialg)tbvip acid salt of said conpound of Fornmula Ito a sol vent
at a tenpBrsfureds 505Ut 2 C to about 30 C wherein the concentration of

sai d agueous s?j ut indiing Shealtoudd) Of FemAROLtwil08 solVEiit|Tiwhe@indths adotheftol vent

conprises eth acetate an et rahydgofuran. 20 | n sone odi nents, the
amount of BB ab?‘itﬁ te H@%‘g/éi’y velup B{ﬁ"%ﬁfd’ﬂg a %9% out %9§° W90 g/ .

I n sone egwpginiaoiveat; t he anount is fromabout 100 ng/nml to about 200. ng/ m.
In sonme enbodi nents, .the anppunt is from about 200 ng/ni to about 400 ny/ niL.
In some enbodi 'ntﬁe,a“%@ea%emi is fromabout 300 ng/mL to about 400 ny/ ni.
I n sonme enbodigEnt soolihfhe afirief ands from about 350 ng/nl to about 400 ng/ n.
25 In_sonme e di nent s, %%g suspendi ng can be carried out at a tenperature
of ab@)(zt- 20 to KPR €to afford FormE. In some enbodi ments, the

suspendi ng i s sGidbld Exdarie!bolviintsdnclidR TRRE & Whih (ind AP @iiéondbination with water)

Form E is not readily soluble at about a temperature of about 25 °C or lower so that the Form

E can be isolated. Example organic solvents include an ether such as THF or an ester such as

ethyl acetate. In some embodiments, the organic solvent contains THF. In some

25 embodiments, the organic solvent contains ethyl acetate. In some embodiments, the amount

of the compound of formula I in the solvent is from about 10 mg/mL to about 20 mg/mL. In

some embodiments, the amount of the compound of formula I in the solvent is bout 15
mg/mL. _

The mixture is heated to a temperature at which the compound of formula I is

30 dissolved in the solvent. In some embodiments, the mixture is heated to a temperature near

the boiling temperature of the solution to facilitate the dissolution of the compound of

formula L.
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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The suspending is carried out for a period of tine sufficient to afford Form
E. In sone enbodinents, the suspending is carried out for about 15 hours to
about 100 hours. In 30 sonme enbodi nents, the suspending is carried out for
about 24 hours. In sonme enbodiments, the suspending is carried out for

about 48 hours. Another exanple method for preparing FormE is by seeding an
aqueous SdP yicmparatyre of aboulcdSi°E of dqwr-Sli spme, pmbodirgents, HisaRIRYreds coold oy | with
seed cryst@h fnipbratute/sit Aohi IFECrRIdWCE. In; s&ﬂe whiBddithéhtd, BR ntiRffeSREdoRididewn of t he
solution is about 100 to about 200 so that FormE is forned, then the
Form E carf pEmpenfua Faaborhl 056 I%ng‘g SRR pRbodiRents, HiecriKiureds Feslpddovi he

sol ution i§, fhipBlaROditabdPS dcorddiyt 200 ng/nl. In sone enbodi ments, the
concentration of the solution is fromabout 150 to 5 about 200 ng/ni. In

sone erbodi meniissomerfanbodimetst the crvsfalling FerreE san be iobined fipmdhe aBeEROUI80 to
about 200 gy g&kexalrf})lesﬁgﬁ‘arﬁl@@ﬂwﬁ‘i@tﬂis%eschﬁlﬁ ift BRARPIE Q)at(brférbx%plé Hﬁm@@fdﬂt ion is
about 200 n sonme enbodi nents, the anmpunt 'of seedi ng of stalline
FormE r eIP&QPPW RogmiEhis by sespendingrihe amorphons fobm of @ Botie epidisabiof ﬂ@@ﬁ@l’?ﬁ) In sone
embodi ment F?Mﬁ‘?a BHRUBHeR] atSaEt@r#ﬁe?ﬂure bPatioltys éc8lbd mnfef MGt Bbals d4gs,t 0 the
solution is fromabout 40’ g/ further exanpl e nethod for preparing Form
E is by crwhstei} the sphventcomprites @b%ﬁ&ﬁ wafer b volump and eheys PAY esetomigilentya | in a
sol venjo. Wfif! findd Vo SAAMETYouf B0 RbESA BHA Wle dsulifhe3RRLsick0% Dy vol ure of

wat er and about 90 to about 99% by vol unme of an ani ¢ solvent. A typical
procedure is a# fagher gypmple methed forprepatips tFlawn @dﬁ’pb g Fqeave pelutioneft h a

sol vent,, ‘%ﬁb@%&ic%fd%t 3 E&th ouﬁ@gfﬁirxﬁ?la ?'RP&'%olJenE £ 220tk 6?'9%&’?"(‘3'”9 of

wat er and out 90 to about 9A) ume o an organi ¢ sol vent
heat i ng t Heabauk3Q i@ wherejn @gemcmgratmeofrﬂm@qyp@ts selytion B@EbEW ) 0§ mbautﬁﬂ@ For m E.

Sui tabl'e GhOR oy BB S Dilel iy GARE oYl i A O Ot | 00 Wi L

wat er) For I's not rea at a out a terrperatu pout 25 C
or | owdr wfsuchamettiod iasdoows: can be i sol ated. Exanpl e organic sol vents

i nclude an eth 'E'ﬁ'Fs ; lth some
enmbodi nent s, ﬁaé: or gan [ ?ue Oglglntdﬁ? gﬁ‘? g.a?f’ll% I—%lt%z ﬂ?%ke}sé?a%ﬁg%ﬁ%n? s, the
organi c s ﬂrstrsplvmt At atemperaturs/of aho 2ECd0 abaut 3 ffe teefetro difivss mixturet whereinpunt  of

the _COMDOUFLoRfent Ao e haleBud Pl UG 10070 SEAAPAPAr 0 D/ L to about 20

(b) adding a second solvent to the first mixture at a temperature of about 2 °C to about
20 30 °C to form a second mixture;
(c) mixing the second mixture at a temperature of about 2 °C to about 30 °C for a
period of time sufficient to form the Form E; and
(d) isolating the Form E.
In some embodiments, the steps (a)-(c) are carried out at a temperature of about 2 °C
25  to about 20 °C. In some embodiments, the steps (a)-(c) are carried out at a temperature of
about 2 °C to about 10 °C. In some embodiments, the steps (a)-(c) are carried out at a
temperature of about 2 °C to about 5 °C.
In some embodiments, the concentration of the aqueous solution is about 200 to about
400 mg/mL. In some embodiments, the concentration of the aqueous solution is about 300 to
30 about 400 mg/mL. In some embodiments, 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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sonme enbodi nents, the anount of the conpound of formula I in the solvent is
bout 15 ng/nL. The mxture is heated to a tenperature at which the conpound

of formula | is 30 dissolved in the solvent. In sone enbodi nents, the
m xture is heated to a tenperature near the boiling tenperature of the
solution tofacilitate the dissolution of the conpound of fornula I. The

m xture (i.e. Insdue emblodinients) the sevoiisolvent] conhprssaan ester guahagphylaceiate. o
L 1.2t Sule o RS0k At e soHonf AlpfBfes’diRiThichfe. Tttt SrbbdlSBhe -

enbodi nmen a tenperature
or |ower. ratmbssmilunewﬁﬂmdepﬂmlmwatemhmaqumuasduhoylt@@ll@@ ldown to a tenperature

of about 15 C or g@ﬁ{t’b&l&{éeﬁom@lﬁrg@%%eﬁp%%w%@dﬁ&%ﬁ ée%orﬁloﬁlh%q down to

aterrperatureo ower e mxture is
cool edS dosumprises ethyt eowiats. ahmommﬁrﬂabaubocﬁrn@m the| ratiee of, thé aqueowsosebtientrodi nent s,

t he crysteg Far. e, form (an exanpl e
preparati B lg?e%ﬁ]wéﬁ?aﬁ}éa%gﬁgaﬁ? tal ﬂ) %?Ivo‘i)lf elg?he g%’[}lggl%&rrrﬁl e nethod for
prepari ng For thsecsnd)mlmtspembh mgedlﬁeaammrqufﬁamt fodbm the Farh Ectln someci d sal t
of the co o vent r bout 5 C
Por o1 nenapsnsythe Sl siytns iflnfhed Sn e of¥opfh, s RS 6F oS 34 p8 5 0 s
wat er by mﬂiodmbnantﬂe sdeond m&%mmwfotlamhm dfyboul(lO\/}mhmmlon'gherinsm obt ai ned
he resultl r’g)l e met hod

Form |S|slatdfrom Suys S

o omtiinti e Shd BEale s hed o 3 BRI pohoheh i IR RS oL
sal t of thﬂ:odﬁimmumds@bnd:mﬁxmbas thixtdfod a sisle\of abount25chots o &mperuhe sarie about 2 C
to about 3 e oncentr tlon of ueous, sol ution i s about
100 to ab‘H@T g@'ﬁf\éﬂ’ %7%‘3‘1 r?ﬁ@%eéll TAImEY, r?%?‘}%szg OUSRY1°M8% et at e and

t et r ahydr of ur ghe n@]ﬁd@fﬁﬁ@’ﬁﬁp&aﬁ&ﬂﬁ&hﬁlﬁ%tﬂﬁﬁ 19firasefobima(erpe thoam B, SorasCf ol | ovvfs:
(a) adding a ous_sol ut of the lacti ci.d, sal.t .of the c ound o
o) ot ey DR RO 23 Brpided Dein, beflcraploh i B ity e ke B T 50°C ¢ o
f orm a&s f i sonipositiors Wotaining @¢se ithan ab&lﬁzgﬁgrmmt 1084, iabsut %%, bhﬂ)oatqa%wﬁ/e@?d ution is
about 100 to ahout 400 | ond sal vent to the first

m xture a?fl IMRUERSSe AROTREG %Fnag?ﬂgﬁ%n ﬁ ne gﬁmgoasc“teﬂ Foii¥Ssecond

m xture; ¢ngithediixi sifiglé fzﬁmS(egoﬁﬁimnrbMoufamngagrea&r tlﬁHBWu&BO%ByﬁﬁlgﬂmuhBZ Cto

about 30 C f.or eriod of, tine sufficient tqo formthe Fo nd (d)
ool att ngTBHE 6 i ERaRRIc G B0 BT RS, TEHGAls P Slier EPSELPe afom ias ¢ | ed out

at at erfp&éoafdlﬁg@, tHe pa¢¥etif indenfion further provides compositions containing Form B, Form
20 C,Form D or Form E. 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
B. 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

25 sélt 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

30  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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25 to about 20 C. In sone enbodinments, the steps (a)-(c) are carried out at
a tenperature of about 2 Cto about 10 C. In sone enbodi nents, the steps
(a)-(c) are carried out at a tenperature of about 2 Cto about 5 T. In sone
enbodi nents, the concentration of the aqueous solution is about 200 to about
400 ng/ L. In sonme enbodiments, the concentration of the agueous solution is
about 300 to T iisaot nwaﬂlolrgdlm_ provides dome S®rwlb9dmm§mpss (kehefasmpletonsy at i on of

th t t

the firet Caunag SERalifs DA ot Bre bOLARRHa SEfe BB PARRUETIOE, (P01, |

first sol Femt Bphmnr@ sfest—lﬁ Form B3 wwith pbnbnchumﬂwsccephblercm@, exgipiestsume of

the THE ! Riblle ARISOHSHORl iR of SnBRA » varkry HRishiled MiReFRRRAIIREY S the
it er H'cf tate. In sone

second so conprises ah suc _

enbodi 5enbs VEGR?R'pr omﬂe smtticelatly cforrpmrslés atglngnms etsagadated withoeameer.

enbodi nment_s b v ol hyl qket ous
sol ution LP?QB@‘?H IPées’or‘%érr;‘lgrrsﬁ:)o | menﬁIEe ){%‘11 bﬁ{s%etsgﬁo ?Té@gt%nbrl ses

THF, and hﬂ’iﬁoﬁymblll‘né ®ﬁhlom;1ﬂacto5e clibapic |calemmep}w§1bhaac Bibame calcinmsphosphitar t her

enbodi nents,. the i ueo 0

t et rahydrg?%%ﬁtm g&gg % B y vo mesgar%f%gsgécei Q%‘ilurgiag'%}?tgﬁfa%%e second
m xture cesLS)erwaen,qntlsfemyleae glyoad (EEﬁ)t pmdme lwaroky.pwpyﬂ balufoss (HHMC) Mgsonme
enbodi.nent second m.Xt ur, for rs or
IongerIIESE tseérﬁ 2 ERRI3 SREHE 2eidy ﬁ%d?us"éégéar{ate rgtf‘ ’eanq‘saml%%g or a %rre of
about 10 kmbédimerits, kiergmpositians melﬁEpok@eleﬂohmslutablmfa,compansmaaiﬂmﬁngnand/w eis

m xed for a,tjne of. about 20 hours or longer. In sone enbodinents, the
second meab?cm?lgtr%o&ed for a time of about 25 hours or longer. In sone
enbodi rrents tlhe sare osmbodiments) ehé Ssold Xﬁﬁhpfoﬁltlom of nthe ofnvertiont inZiidhaur s or

| onger . nmet h r.epar.ation stalll ehdrat ms (e.g.,
Form B, F FFP?B“ qﬁ’o?‘%’? EVJ)H&P r Ry IEIP%\L??’%% Bp Of f legfie pa 1? F% |
subst ast i abﬁpruad of fignalapli(egs.,f Kuin K, Fogm, C, I«l:!ﬁndbmp@snﬁ IB)nsA mmmumalng | ess
t han about abou 100 about, 5% .or abqut .3% .y t of inpurities,
amor phous © $ doge TEeE By ttaﬁ’é(}”mc?‘;//%f‘%c{‘?tie r?glf*fcgf r?ﬁ'? S&ﬁe‘ﬁ coé%poﬁ’i@?{nes
enri ched ifdrmalasll sugfictent fom(lemg;mehafhm:udsmn@m{sadfm gigergdisadeer Thbasliabout 50%
by weight Form B, relati for urit nor phous terial
of ot ner epyersrisehEoropiiy oF o Bl tRERE <o B pebiadies RUBRPS VLTt ner
provi des &kaMaDs theOBs snaﬂtaalcnn\regud?@r lg‘taBulatﬁgr mﬂﬁg,cdlsmﬁﬁg, Rneapsitaing) E. | n
sone east ahout 50% Ieast abqut 70% at .l.east about
B0, 20| aBRILiR EISEIRE o oy iioe PRESEE SRR oG iac e STELCOTBRRETOGM by wel gh
of total bbymlrths dordif of, afof ieRanfle, Corandles, pdwdetds by adinehpaiflesf OTHAIMtaht i N a

conposition is.prese s _For . . .
P compositions cannbe %nnulateﬂor various routes of administration, for example, by oral

administration, by transmucosal administration, and subcutaneous administration. In order to

determine the amount of compound in a patient following administration, certain

25 manipulative steps can be taken. Such a method is described in the U.S. Provisional

Application Serial No. 60/517,915, titled, “Methods of Treating Cancer and Related

Methods” filed on November 7, 2003, by Vora e? al. incorporated by reference in its entirety
herein.

Oral, buccal, and sublingual administration, powders, suspensions, granules, tablets,

30 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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B. In some enbodi nents, at |east about 50% at |east about 70% at |east
about 80% at |east about 90% at |east about 95% or at |east about 99% by
wei ght of total hydrate of lacti ¢ acid 25 salt of the conpound of fornula I
in a conposition is present as FormC. In sone enbodinents, at |east about
50% at |east about 70% at |east about 80% at |east about 90% at | east
about 95%hitosans pedtias dtagahmib urd, Wamtayabive gejitins cfollagsns Faspipoalbumin,synthetist | ¢ aci d

salt of the comound L P ' | FormD. In
sone errbog@lcfi TENts, at pol e%ljgta {' gﬁ%ﬁdk%g&)ﬂ@g : egéth&g%%®¥géﬁ? é_l}ugogg’t about
80% at |®uin pelyriuylppOfidonet Opsiamalyadralidosape fgBmcaneonipin plhersngredientt 099% by
& conposi U1 Srerisia Sy ag b hdin BRleHl S bics HRF o RIREMDN e & M S 1
of in 5a pesepativesi mnh Ganpabenl @ svorbinecidbyr antirpxidantss pecht aso sssorpice agidht hods,

such as X-ra wder. .diffraction.  DSC | [ nt
I nventi oﬁog?pg%rgg?ro‘fyisﬁlélg’ Sllﬁm%%TaH%g %%3%85 ?%?%é\lg %F%dtééﬁmh ?% ;E ?rsuaﬁé!tb {ﬁ(ﬁ)%tg,)
cont ai ni nthickerersysifiets, sweetehsts| fave@ing egentsof perfinziog agentac Addisierally.alyestiifts conpound

of Formula I. (e.Q. Fo Eor. Far. r.. ] rhmceutically
accept abl & pé%ﬁ?pitsg?‘?', bee%{:dfn% %é ﬁ&é’?ﬁga ?nridg?b?tp?fﬁl pdfgs(r)l{ngg EQF ﬁlt\éq'l%ée‘hfelggg@o treat or
anel i or at sitable evattieg yaefialgd keowndie tis arte bueh esimbisturdymotactivevinteyic Sorghstaiie@r- RTK,

nor e E)@rt}e elélsl a}:rell%_l for exanpl e, angi ogenesis associated with cancer.

Exci pients §i PUERY's, binders, carriers and the like include, but are not

limited to, Iihcome eybddintrits) theceinipusibms cohtaining seqrystillneshydrateaforiofaphosphat e,

tribasic l ci um ph hat e sodi u ar y “}lzbs K ovi done,
crosscar n@%fcoagle sf@&f@gg%%?d&ﬁ? f’gt(élfng}frﬂ I:{?Igf’?fgléngh( g??‘Jgﬁa(?’eEPV\een&)Fﬁgﬁ %?ﬁyl ene

gl ycol ( Pippliedinuipdwder, formy ihraostorpgeapytainerctubuhsos eiall HRMGne elbodiferds, dwr at e, Ca
stearate, .stearic, acid, sodi Stearate funmarate Si s | oxide. In
sone enmbd 'lﬁé:?]ots%d, micdh]él %t%eﬁﬁ@i) ?%“lngﬁg thz‘frvéali " H%Sfa%d#‘a?@%@‘sa& i 1§ %B ﬁgs %‘gr

conpad$i ostoppemBbl eti ng, and/or oral administration. In sone enbodi nments, the
solid conpositjons of the inveptian include a .therapeutically .effective
dose of a cr y;'%eg’a?si gléos?lfﬁ?rgiegtaf’“gr %OWG atlofnéfctdfs(fm %‘fé‘%s)véer (PhgHap %élgal@S conpound
of f or mul gcéptdbte excipiebdand uridroarngéierall knovid torthdse skilldd)in tha arttead apahtsi cal | y

ef fective, dose .refer 0 t hat unt. of a hydrate of lLactic acid salt of the
conpound ’61?1113‘?%6? ﬁﬁl"ﬁ';té‘ar"E EFHOR Slh crepiFnts G rsaaf%&?sgﬂba?ﬁ’i flf3¥1‘=”‘(§1n]3§3/wpt oms of a
gi ven di stRetsitigton hEhasidcewticalp Beiemtac’ e Matlc Pub.c Cop adawt Jasey (A091)hevhidhsisant

inven%' on, can bte E%anugactfured by methods well known in the art such as
convefit i oRSIPYPEIETER PAF i ng, di ssol ving, encapsul ating, 20

| yophi |'i zi ng, Thetfidrmufayionsfdite ihestigaimayte fesigaeiss ds shatvavigg, didrediasinghe sol i d
conposi ti ?g-gc ag,u lagcg slu%ﬂgpfﬁge?sgt}rg Ct)l]; ’degggbeg Xb% v;lr.e’ Tgtiis?n claeﬁ'l’am?a%eu %gls’

t abl et s,

formulations may also be formulated for controlled release or for slow release.
The instant compositions, which contain a crystalline hydrate form of a lactic acid salt
25  of the compound of formula I (e.g., Form B, Form C, Form D or Form E), may also
comprise, for example, micelles or liposomes, or some other encapsulated form, or may be
administered in an extended release form to provide a prolonged storage and/or delivery
effect. Therefore, the pharmaceutical formulations may be compressed into pellets or
cylinders and implanted intramuscularly or subcutaneously as depot injections or as implants
30 such as stents. Such implants may employ known inert materials such as silicones and
biodegradable polymers. ‘
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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conpositions can be fornulated for various routes of adm nistration, for
exanpl e, by oral admnistration, by transnucosal adm nistration, and
subcut aneous admi nistration. In order to determ ne the anmount of conpound
in a patient follow ng adm nistration, certain 25 mani pul ati ve steps can be
taken. Such a nethod is described in the U S. Provisional Application
Serial NoefféfivGaniquatsre well wditiin thé/beundsief roiting rexperimegta@emaens therefdreReelht ed
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caplets are, acc pabl S |k h red, for
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storage con such as vial. In so odinents, the wvial .is closed
and in ot H@fﬁwﬁ@&vﬁ%ﬁ%ﬁe ECWF W°¥5ﬁ?%g’?‘8?g‘?§ﬁ’§?€é‘8" ‘F‘I’i‘“gﬁm}’ AEHAINS s and 15
st opper ed a cB@ﬁllﬂ@ﬁydrit@S&:ﬂﬁWl@&ﬁercﬂ[daM of dl@%@lﬂﬁoufn@ lof BT (el3g FoRBY €,

phar |caII tabl e excipients and caryiers are generally known to
t hose P‘é‘ﬂ 1 lip; taraepaﬁfﬂﬁéla"‘?&lélt‘l% g “?’Hemerfg Opv&Ent i on.

Such EXCI pb@d&ﬁmamdn@aﬁmame%@mamMﬁmd for exanple, in "Rem ngtons

Phar maceuti cal Sci ences" Mack Pub. ey. (.1991), which i
One embod1%1ent of the 1Fr)1vent10n is 'a me od] ?or mﬁ/lblgmg the proliferation o

capillaries in a patient which includes administering an effective amount of a solid
pharmaceutical formulation, containing a crystalline hydrate form of a lactic acid salt of the
25 - compound of Formula I (e.g., Form B, Form C, Form D or Form E), according to a patient in
need. Preferably, the formulation is a powder formulation, suitable for oral administration.
One embodiment of the invention is a method of preparing solid pharmaceutical
formulations which includes 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 a pharmaceutically
30 acceptable carrier. Preferably, the formulation is a powder formulation, suitable for oral
administration.
'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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20 incorporated herein by reference. The fornul ations of the invention may
be designed to be short-acting, fast-releasing, |ong-acting, and

sust ai ned-rel easi ng as descri bed bel ow. Thus, the pharnmaceuti cal

formul ations may al so be fornulated for controlled release or for slow |
rel ease. The instant conpositions, which contain a crystalline hydrate form
of a | act ihe fomiuthtiemtot the Adient It some coipdimerds, dlie drpstatimechyldrageefogn of #betia B, Form
C, FormD_q ormE)., ma l.sO 0

1 posomes P e sprmB of i ut A Ll Gporc Ui URTRY e B Bltnis e | |

ext ended c@htﬂaﬁcehjdmwrfdrm qfraolaa:tuteacul salt @f thegredhpetrelr Qfgfenm.rldl corrgspéridy & y

effect. Ter tical | edlnto
pellets o eé/ﬂ{o%gr O d°‘|€% G\Euthéoome ragn}}lse?ﬁ %???;Mﬁ ?ﬁ’d&q‘{]’gﬁggusl y as
depot Bnj &aetic avidssatiiof the com]sﬂuambﬁfoﬂﬁxlashcdnreamndswﬁban BSuxg bpmenqlhlwdhmntsay enpl oy

known i ner,t sy | i d boerad I
Specific E’]’Sé’&'@éﬁmﬁg{ﬁg‘é %08 tlatfé 6%‘%%& 3 fnge SAPEEN S |n3ﬁ§ 16p RS énérﬁggoe
age, body FomeCghin, soge reatbadinienta) thé costalling hodrste fomx of arlavtidiaeid aft df ke subj ect
I Ni ation retion .nations of

dose intervals,,a ni st r te, .a

drugs. An§° ’8‘?0“?418931?55’\‘}% ]{18‘%’6@“‘?%?"&0%& ahPHy © adé"fl?n&{l%/%ry%\ Bhts are
wel Ih W t Ehya:itamrm#fradﬁcuefaclﬂewt bfihe emmmunmnfzahi#@m cadigsporide It<EF01'h‘?$ wel | .

W t hi t he scope ., ,of t t.ant . i.nvent t her gpeyti cal ective dose
A0, " SRt tR T BUEEOLE T e AP OR. T By 1 e
crystal liae ébMd rfatntuldtion ma@fbeapﬂe;&eédl By asmphcﬁ&i tor @het Nza@RAPOLl radpcmfder 5 Formul a

nt oxhi BPRREE fp SFelies R e HEBRES sTHsal AP pETRACES PRBBRIFL B0 cal 1y

under st 00¢urther éxtboliitntsihe olidafoiriulitidh WE €4h beOprepar@lnitl thé) formA Wt pill, t&flétect s whi ch
can be exgre sed as.the ratio between LD5a and ED50. The LD50 is the dose
| et hal t o°R8¥58F 2 P8¥tpopul ation and the EDS0 is the dose therapeutically

ef fectisve in 30%0d ethbuitany thadtehyefallind REmLJPBR 186t 261301t of @e dorhpund 6ed by 10
i n aninal, ce tures erl nent al

standard phar i,cal pr.ocedure r

ani nal s. gﬁﬁ’i‘&i‘ﬁ%ﬁfs" tfmlﬂﬁédl“hégﬂ‘{l?t{?ﬁ IgTaains ?t?ﬂ'i‘ﬂll Yt crystal ‘?Wa 4 pat i ent
in need ofor@Nsuch BOFéir B Fddin OV, F%eh R6r Rkl O, h@ldramb@nP¥énditloas fopla peéEpt or
tyrosi ne ki nase which_i ncl udes  admi.ni steri ng an effective anount of a solid

phar maceufieats] thimabept 36 hayes, erepfrt thimabogt Lwveeks ﬁ?P’& tham, abayy, & mpnth, gw6RIER of a

| actic acuﬁnswufeﬂfmtmgrgrmuﬂqbaﬁl eggrmula | (e.g., FormB, 15 Form C, Form
D or Form E), to a patient in need thereof. Preferably the fornmulation is a

powde”%f or nul fﬁ‘icﬁfﬁmgstﬂ|°E“§’B1hé1el‘f6r°f6?°§}°d%lﬂfrfrﬁ4t§’ﬁraaﬁt’6ﬁt theRAtER 3R et of the
I nvent i oncdnSeratidnt. A Gorh®Embodtthdais! the PatiehtiPdiagHosedtvith Muldpld alyeRih (MM),

acute myelogenous leukemia (AML), prostate cancer, breast cancer, colon cancer, or

melanoma. In further embodiments, the patient is a refractory patient, such as a patient

showing resistance to preexisting therapeutics or treatment regimens, including

25  prescribed/clinical dosing schedules. In some embodiments, the patient can be treated with a

dose that is less than the maximum tolerated dose (MTD), such as a dose of about 0.25 to 30

mg/kg of the lactic acid salt of the compound of formula I. “MTD,” as used herein, refers to

the highest dose during diagnostic, prophylactic or therapeutic procedures that a body can

tolerate without substantial injury. The MTD isreviewed in context of alteration of

30 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 ;;athological 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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i ncludes adm nistering an effective anount of a solid pharnmaceuti cal

formul ation, containing a crystalline hydrate formof a lactic acid salt of
t he conpound of Fornmula | (e.g., FormB, 20 Form C, FormD or FormE), to a
patient having a tunor. Preferably, the formulation is a powder

fornmul att on, suitable for oral adm nistration. One enbodi nent of the

i nvention Iﬂoathalof’ﬁeplh,adblétpdmpkuﬁ)ick;ildstiongletlike} ap oppasédeto ot eample, ingestipn b i es in a

pati ent whi.ch includes adm.ni.stering a fectjve
phar maceufeian $ToURANSIPR Spede BY FRiTS; an(j’&éae %“9%‘%’*&?‘1 .’”ﬁgqﬁ@f?r %%dlé‘ g‘?llmkoof a
lactic acingesisht of the 25 conpound of For rrul al (e.g., FormB, FormC, Form

D or Form E), f | at i
D or For 5y Tt bt 85 5Pt GBS ol B LR or g ot o

of thesi nwsesfficient tb provident lemtlomefof:pr epar| ng solid pharmaceutical formnulations

whi ch i ncl udes t al teformof a_lac i alt of

the conpound (8?] ?6?"%%5 goqt)i?éo 66d0 é ° EGPRERd olfiannl?"%‘fm 9% gtIf)S with a
phar maceupiagma brya c@pomamabsmwmm of the Evmpoandin thic smﬂajaetéhioqsmwmluon is a

powder for I at.ion ui tgmbl e for oral admnistration. In further

enbodi ment% mt“ﬂ% 'ﬁq't«gzléerﬁ‘ J¥Hvent i on provides a method of treating a patient
with a solid f @) BBoufl 0 @12,00NighhD iof theacofpydridaih lai subjedttschlasima Hdomsafftera | acti c

Form 5, - AmleRionaR AR E) i b oL Sbtbe hnghyt i BF Fibio 6 OPRC 2K one 1 n

sone enbodfrRbimistrhtich t6 teStitiddt,ione hydrate form of a | actic aC| d salt of the
conpound of foymul i S a 0- ic.acjd,.sa sone .e ments, the
crystalline h )rﬁi‘gljpcﬂfﬁ]f’?ﬁggypaé@fq%@n&?’?'aié’g% °8’F‘p?"}'i‘8 8 RS 8p % or nul a |
cor r esponds absut 7601t6n 180,060 hgthfmL. Fofrihe Loipouli@rimthe subjecB® Mivod niaedi it s, t he
crystallinﬁa@/d te formof a 5 lactic acid salt of the conmpound of forrrula
| correspé gotEsEiectn some enbodi ments, the crystalline hydrate form

of a liactic acidfusmdrt er@cfodﬁﬁ'éﬂtsceimotuﬁldd&fa o QS oA lati 6 siROiRAtié is For m C.
In sone errbﬁdl ment s cry stgl line hydrate formof a lactic acid salt of

t he corrpt?)'ﬂr Ele’HFWrBY‘%?tieaFtoé‘BP ‘esponds to Form D. In sonme enmbodi nents, the

crystalline hypsef.g d‘fcabmtgb t@ 50(ARd/ ML AGheleohipolindoth thd)SubfeefPpldih &fa formula |
corresponds t(t) FormE. |In sone enbodi nents, the solid formulation is in

the form Gm=St FRERHIOP to lwoélgﬁﬁféfﬁmmﬁﬁmdénﬂ‘e?wc%w%dfor nul ation can be

prepared by compaseht moqroootn@m b th@bdRytundin the mbwaeg p1a§ﬁaru4auomsrme1t he
crystalline hydrate form of | actic acid salt of ound of fornula I.

In Pt hedmigsiaien o Abaut 49 foc?, %mgéﬂf gt the corepaypd B\‘th%élﬂ’ﬁtﬁé eb%t BY¥S 0t he

form of aapdrlaiminisMiddter Capsule, or a caplet. 15 In sonme enbodinents, the

crystalline formof the lactic acid salt of the conpound of
(c¢) an AUC of about 1,000 to 30, 000 ng*h/mL of the compound in the subject’s

plasma or about 1,500 to 60,000 ng*h/mL of the compound in the subject’s blood.
In further embodiments, each unit dose containing a solid formulation of the invention
25  is sufficient to provide at least one of :
(a) a Cyax of about 50 to 250 ng/mL of the compound in the subject’s plasma or a
Cmax of about 100 to 500 ng/mL of the compound in the subject’s blood;
(b) about 40 to 500 ng/mL of the compound in the subject’s plasma 24 hours after
administration or about 80 to 1,000 ng/mL of the compound in the subject’s blood 24 hours
30 after administration; or
(c) an AUC of about 2,000 to 15,000 ng*h/mL of the compound in the subject’s
plasma or about 3,000 to 30,000 ng*h/mL of the compound in the subject’s blood.
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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formula | which is present in the solid fornulation remains substantially a
crystalline hydrate form such as FormB, FormC, Form D or Form E, under
anbient conditions for a period greater than about 36 hours, greater than
about 1 week, greater than about 1 nonth, greater than about 6 nonths, or
greater than about 1 year. 20 According to enbodi nents of nethods of
treating a pat@pdCmxlofi@abqual7s el SCagimbefahe wapoenrd 1|nathe abject’d plagmaer a

vl ogenotie= PhuREh & M inioh 8% srgoukt e S8 BoRACer. Col on cancer, or

nel anoma. | n fyy idear 4(efmzam ANk of tHeh:Gmpaindemthel amb;actrsqﬂasmatmnoupaaﬂee nt, such

as a patie show n ce t reeX|s ther héd; atment |
regi mens, Qm‘“““ﬁ" °ﬁgj’fg%°“g§@3%3§bo ﬁl?e Py o@%ﬁé‘gs%@ du elgOd ?n %u(gérere
enbodi B’Eﬂhﬁera&’ﬁﬁlsﬁﬁﬁdnent can be treat ed wth a dose that is |less than the

maxi mum t ol er at dos MID ose of out 0. .25.tao 30. ng/kg of
the lactic acila%gﬁtete‘ﬁt %F’FFQL ffﬁ%tﬂ‘t}h S‘b‘f° PR Sglli?omk)lf%on%ﬂ R her ei n,
refers tojsduffRieht ©peSidedoSHiy dwuomgtodlt@moslgtna, oﬂlheﬁdnmioaﬁd Incthesubjeos apeut i ¢

procedures that a body can tolerate hout S al ry. The MID is
revi ened PRSBOPA e %)éb%t‘lt?@rtat“f) f)ﬁ%%?‘g b ffrfc}’?‘i gn whi ch woul d
be predicted tg faxlﬂteeemeomtﬂt@ram thiltfd%s§&ﬁhﬁ1mr@a£fdil&lﬁlatlé'tﬁbﬂlﬂemver[ﬁbnﬁi)l’ e than
10% decrease in body wei ght a| nrelative tﬁo control s, t]z;tr gt or

t oxi cilfy, suffigientds BAYIAS & G 05 P 3¢90  of the gomprourd i e sypiggisplasm 8? aneters.

In sonme eglgpdiofBydu200t6 2008 Qlgintl. $fARdBekpbiras thekubjdres blewent i on are sol i ds at
the time of admnistration to a patient which would include, for exanple,

direct ingestion (e.g. via the 51 nouth) of a pill, tablet, capsule, caplet
or the |ilgGym dbaadpngd to, for exanple, ingestion of a solution or
suspensmn made by mxing a solid formulation with Iiquid media prior to

i hgesti on! FoymHs yrt her enbodi nents, each unit dose contai ni ng a solid

fornuligti on ofmihgrd 3yRNHe serft’lﬂv%ntﬁhl tdvfdeemte,tﬂmpmysod@rpmcfbﬁast one of.
(a) a Cm of about 20to4 00 ng/ the corrpound of Formula | in a

subj ect ' s (Fognihpha srysigllinphydre o ‘fﬂc aﬂ‘é slyofasomromd of Ferpulede conpound in the
subj ect’ s bl ooghrptiess tﬂaracteﬁzeadazl dttoﬁaefae%ﬁ& Wwhieh ﬁs%my,cr,@tanmebcsuthl (1)0 to

2,000 ng/nL of the conpound in a subject's plasma 24 hours after
adni ni st r &2lidfmes arg Mesignated hersinasomEsoRGASE” OF TERRMOIBNE O PRS- fea #1&» Bubj ect ' s

bl ood 24 lmta&hctﬁfma%tomnsﬁﬁﬁtmt1)0511 -6 (1959; SHPITREmocknidaCActAB4ABE] Of about
500 to 60,000 ng*b/nL of the corrpound in a subj ect's plasma or about 750 to

120, 060 n§¥8PL of the conpound in the subject's blood when it is
Form H can be identified by its X-ray powder diffraction (XRPD) pattern, one

example of which is provided in is provided in Figure 12. Relatively prominent 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. In some embodiments, the crystalline Form H of the invention has an XRPD

25  pattern substantially as shown in Figure 12 (two-theta values provided in Example 16), 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 E is provided in

30 Example 16 below. As discussed above, many factors 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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adm nistered to the subject. 15 In further enbodi nents, each unit dose a
solid fornulation of the invention is sufficient to provide at |east one of
: (a) a Cn of about 50 to 500 ng/nL of the conpound in the subject's plasna
or a Cmax of about 100 to 1000 ng/nL of the conpound in the subject's

bl ood; (b) about 20 to 1,000 ng/nlL of the conpound in the subject's plasma
24 hours #elcBricentZffion ofgaldiagtioas sobution is abbat 00 4datot 350 AiEAmhyphdkaidfolvent conpound

in the subject's bl ood 24 hours fte dmpistration: .or (c UC of
about 1,0 Rrﬁe%?ff%ﬁ’%ﬂﬁgfw(’m_e %‘?‘m?‘ﬁ%?“ bﬁ%ﬁhﬁcfa? %etpﬁeé’afseiij%}' é’gc%p}’%agg% asnma or
about 1, 5eghebus soRtADEX alactio/acitl salf ofttieconpomaiiofFormuls het stainpeatitef bbawdd. | n
further e odibmergbg each unit dose containing a solid fornulation of the

i nvent i on? ®2PE3L(Es i cient to provi de at | east one of : (a) a Cm of about

50 to 350 ng/ Mn &fambpleendiodierprsparing Hdim Fislpeied ostbgl asma or a Cnax of about
100 to 500 ng/ , the conpound i he subj .S bl ood; t 40 to 500
or abou Dat t bo IO &héréin oRCENLT 'of tHel aquesbu ours
30 after gﬁ% n‘ia_stratiﬁn;e o? ggwﬁgA% of ag&ut 2,000 ton. 15 000 ng*h/nL of

t he conpodeieriands gbqut 10010 eyt a9 e sal¥ et FOMABATTPRITES 000 ng*h/ L of
the conpound i@®) tkeepiriiaé BBttt Mixa@elin dtep (@)ittadrempanmrdifabo 9 to suhiuni t dose
cont ai nin

g.a solid formul ation of the jnventiaop is sufficient to provide at
| east 18ne “Gforapagodofyime s .°‘6?tr}%‘ﬁg“u‘%’m7§‘°f‘8?€‘§ﬁ‘oﬁ i of the compound in the
subj ect' s pl as@pisélsting FofarH. of about 150 to 300 ng/nL of the conpound in the
subject's blood; or (b). about 40 to

subj ect' s pl ashig coAceRBEfion °§ﬂ?éﬂue°%?ﬂ%‘f5ﬁ%§t2g‘gg‘?t?h%ilbi&§ﬁ%g‘gﬂggg&] ’?’52“@0 hﬁg/ nL of

the conpoygsl bfbddifentsy McCéoncehtritidaqst B¢ ahRiis solticafl ik @bord 0D Hé GbouaBs®N. | n
further enbodi ments, each, unit dose confaining a solid fornulation of the

i nvent i onMEmL.g [} $qes erphodiments, the icareentration of ghe agyeops selytion 1§ 2 %éoﬁ&l nmL of the
conmpound kLkbut b8 meREect's plasma or a Crex of about 200 to 4000 ng/nL of
t he conpound in the subject's blood. |n further enbodi nents, each unit dose

containing a fHeniMmAERHET Bf stynda) e i8R besaboutnl &9,@bewti19nE-+ & 59B%i de a C, ,

of 100 t 0ehRSHm&H, Nthe Hmpehifuré HTERBED kd) abdi® $90) €l séndlembsTm&its, the CrBX Of
about 200 to 2000 ng/nL of the compound _in the subject's blood
temperature is about 2 to about 5 °C. In some embodiments, the temperature is about 2 °C.

In step (b), the mixture is kept at a temperature of about 0 to about 10 °C to allow the
20 formation of Form H. In some embodiments, the mixture in step (b) is kept at a temperature
of about 0 to about 10 °C (e.g., 2 °C) for at least about 24 hours. |
Another example method for preparing Form H is carried out by:
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 for a period of time sufficient for the formation of
25 FormH.
Evaporation can be carried out at ambient temperature, i.e., in a climatized laboratory
at 23 £ 2 °C. In some embodiments, evaporation is carried out under a fast N, flow (e.g.,
flow rate of approximately 0.4 liters/min) or evaporation is carried out under a slow N; flow
(e.g., approximately 0.03 liters/min) through a channel system as described in, for example,
30 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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FormH and FormI|l FormH 15 In a third aspect, the present invention
provides, inter alia, a nesonorphic form (FormH of a crystalline hydrate
of a lactic acid salt of a compound of Formula |I. FormH is characterized as
a solid-state forms which is partially crystalline. Such solid forns are
desi gnated-herein as "nmesophases” or "nesonorphic" forns. See e.g., B.
Winder | i cahout\ies, abmit 5%Symabout BY8by weigs df Bputitieamnorplkave niftedialand/or othaza Act a

340-341 20 999). Form H can. i [ fie | Y. RO i ffraction
( XRPD) pa??séélﬁ‘}e g‘)ﬁ‘é‘s) & glvr?pﬁ' K @PJ&S ¥ g‘ﬁ%‘%sd %‘r gv%?’#ééda’lﬁtﬁxf.°{s’ﬂp$'§v},\g’gﬁ““§n Fi gure
12. Rel at ¢ontiningogreatermtbat ationb54% by aveight Barsn Harletivshioefor exanple, apwitie. 5, about

6.9, about_ 10.3 about 16.9, Ll 6, . ERSher] N SOME
enbodi nen?rg?rgtf%é "@%ﬁéﬁt A (Tq?errléﬁ’ry%%frhﬁ% IE@%?)' t%%gﬁq}] Bﬁﬁe opﬁgsglggn%ﬁg(g( B'%s pattern
subst aft i ploViesacomphsitionsi contiining rFer 2. ( Inepmehattmdinentsest lpasbebaie 80%natExanpl e
16), wher t he m, T subst dally" in |,S, N NG& b NdI S at

t wo- t het ateeefél"ﬂffélge(?}(‘.’frat Feﬁ%}ia\?}?ugggﬁ” aﬁé%ﬁtsalbo%tgﬁ%v%rl?ﬁ%%g@? ¢ gll 8#?% ab é‘lnat ive

i ntensi ti e9% oy weéightpefatoml celmatalos dactiarayid sk pxfribe ngmpomod of Hermuda i e
preparation techni.que, the sanp nount j Ng. procedur e,_an he tticul ar

i nstr unen‘f°mp8f‘?§?’b§se(?.rés%vﬁ§ef° 3 hiy ‘Ad?‘?“fl#ﬁa%t |81cf) R afterdy tﬁ@lflg tlargisagﬁbnnsa i stent

Wi t h For nedmpositipi at bkedeterfhintd Hypxwutileespddirobebio vinetiisls,diusle as Xexly poode, nany
factors c af.fe th -theta values. Therefore, the peak assignments

| i st e&éi n%%ﬂﬁ{’rﬁl’ég%mﬁéﬁe%ry by plus or mnus about 0.2. Crystalline Form
H can be pr eparhedinktyntainyerfibn nilste povidesrdirhadid ¢ompokidomar (i.e., | fornhdations)

enbodi nents, ,Form H can he prepared. by addi ng, a ueous sol ution, of a

| actic ac?@@ﬁ?&@ﬁpeswgqﬂ%j%m(ﬁmgp 0}26?%? %fgq Saﬂc?? e§8’f‘?/°é‘ﬂ€°ﬁ°“§u enper at ur e
of about Dwmo%mhﬁmutibanﬁccmle&iaﬂiem@cipmsmmaimhu's onthefike & ttbaBdtuEOUS
solution is

about 100 to abput 35 /[, . an | olvent .c rises
acet oni t r fpglioraga gasisly g@fﬁ@ﬂ%"'ﬁéﬁ‘f‘@gt ?%%%M@'%W&@W“@%S%r ating an
?queomst sadauip}epﬂabgafg?ﬁsig ggs?éi@te%wit? c%gérgr méipfzﬁte, dilﬁﬁﬁ&{? Uiihder?fcalgi@#‘srﬁudl gel at a
enperature o ou abou . .5 _An e nmethod.for preparing
FormH i s{‘]EFaF’a]é‘ge’otﬂ’lt 3R, nok g‘)‘“t%ijdﬂ’i’ PYCRFHY B‘éeo&éf‘(‘g’g%? RSt g asic cajgime” o0 g
salt of tfssHatep akadic Ofdaldnih NBhbsphite,t Sodium S@icHeglycokite ANASTIP EcRpariddngf about O

to about 10 C wherein the concentration _of the agueous so] uti s about
100 to abaaiscag@d?%@/(ﬁi;?, soffymy %@ryi éﬁ%ﬁ?sk{zn?ym DabePyne 8 Pl @%’ keepi ng
the resul pidoné]inglrekfbropyl SélRRPsé EIPME), Mgl REURRY, Talbteara®f stadRlicid) sb@iumbout 10

10 C for a period of tine suffjcient for,  the formation of FormH, and
~ 20 stearate fumarate, and silicon dioxide. In some embodiments, the compositions are in powder

form suitable for compaction, tableting, and/or oral administration.

FormI .
In a fourth aspect, the present invention provides, inter alia, an intermediate state
25  (Form I) of a crystalline hydrate of a lactic acid salt of a compound of Formula I, which 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)
30 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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(c) isolating Form H The concentration of the aqueous solution can be about
100 to about 350 ng/nL. In sone enbodi nents, the concentration of the
aqueous solution is about 200 to about 350 ng/nL. In sone enbodi nents, the
concentration of the agqueous solution is about 300 to 15 about 350 ng/ni.
The tenperature in steps (a) and (b) can be about 0 to about 10 T. In sone
enbodi mensane éniiwdinsmyseihea trystellinsFadnd wf the inventindeas angXRED paftegompbstantipditli nent s,
the tenperature.is..abo b 5 T.. S GEm [ Sthe U4

t enper at ufe s%'%wréﬁ%a:tlguie g% ﬁvﬂ&g}e%p%%e)s, pr;gﬂg‘l'd:ﬁlit ur eﬁligg%’e q{ﬁgpgt e t.;'lgnrrper ature
of about Osubstamtialiyit inlthis Gistanceninflioatest the two-thefaovaings Fagrindividyad peakscan Yarg onme
enbodi nent o L xt yr.e . ' r bout 0 to
about 10 e =8 R ke ileBleRE ol B pbcks EEDMscElan? dHRAREE B o BmeD | o
for pr&papiepaationr machhiqee, cthe rsample omburtipg Eo@gwe atndn theapartigplas oinstrusesntit | on of a

| actic acid sal f th n f : tl%?;g rs : about 20
to about §Up@y?%rp%w%5%'r§g %gﬁtilgﬁe?w%ﬁ?%mga}r?b mg%lrt “?Tfl?e orqnlg%)#b(r)vﬁhg 25 Form
H. Evapor &xample cldn bélew.c Asr disaisseditabate, audny efattors eqap eaffec the, 2itheta, valigs. a

climatized, | aborator at 23 .2 C .n s e ' ts, bon is
carried ouf™Hie ege%((aaﬁ‘gwnﬁhg%gtne.xgar.n?f%qﬁlc%nw r%a%ﬁﬁ‘ggf&énﬁlg}ré%g&rtrg?él y 0.4
liters/ mn) orCsstajiae Boroohhasa highrwater domtertt. KaybBischer tittation bPFdrindvsamples g. ,
approxi-mately 0.03 lite I N hrough a channel system as described in, for
exarrpi(lg, ﬁl%yééb%gkf@{fsfjﬂggmt % duration of the evaporation experiment was
about 50 to abOtyttalline Farin 1 edndhe tprepared byl arsy, ofanndhetohemetheds! it ithegarts Us pemei ons

equi librated for ahout 50 to about, 75, .or. out, 68 hours, The. nethods for
prepar at i SWg?)(;m?rﬁ% E8 80 %P@P%QE‘PM%"FW OrB’r‘?)‘nge%s Lllveeptefor?lpgglr?g atr1esult in
subst ant i adaktyabéut30 Arghyevohiniccofivatefn Qe gample offremirihg Boren Idoad fallewsag | ess t han

about 20% 54, about 10%, about 5% or. abo % b I ght .of i rities,
anor phous nat eﬁa?ﬁ‘f&%%“i‘)‘r‘b‘ g‘f e ven&%Wﬁ‘flg iaﬁ%as?fﬁ%{f&%’s%thm%g{% {t ur es
enrichad iwheinSthe) gdlativp Wit §fO0Foin (4 tgthe wikkex tisifreid abauirii0ainp/mD tgakait 850 t han
about 50% b rB]\é\gei ht FormH relative to, for exanple, inpurities, anorphous
mat eri al H8r crystalline forms). Accordingly, the present invention
further 5 provibikepingfrasixtureidn stepiapataitehgpetanirérofabotti20sea@ucidradbnent s, at
| east about , 50%. atf | e %arabout 70% at | east about 80% at |east about
90% at |88‘é‘td°5088’6t°§’§6}§3§ VS EFAst about 99% by wei ght of total solvate
of lactic aci dinSsaink efibodithents,ahesolvett cohtafn® aehshabout 50 8 bycwolnsoff waier. | S

prese '}to a?n E)%engm%bdlﬁzrégtls{%g so?\];entd' 1|s, ]:vv];t%{r’ te aﬁc'iiggr} éatj lJolmrll % t]:) %vra er cz?nf resluﬂ irzlsl an
aqueous solution initially. In some embodiments, the amount of Form A in the water is from
about 100 mg/mL to about 350 mg/mL. In some embodiments, the amount of Form A in the

water is from about 100 mg/mL to about 200 mg/mL. In some embodiments, the amount of
Form A in the water is from about 125 mg/mL to about 150 mg/mL. Depending on the

25  relative ratio of Form A to the water, the initial solution turns into a thick and highly viscous
paste after a period of time such as about 6 hours. The paste can be allowed to stand
(optionally with stirring) for a period of time of about 2 days or greater. In some
embodiments, the period of time of standing is abouf 3 days or greater to allow the formation
of Form I. The resulting paste can be used for XRPD characterization without separation.

30 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
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conposition can be determ ned by routine spectroscopi c nethods, such as
X-ray powder 10 diffraction, DSC, and the |ike. The instant invention also
provi des for solid conpositions (i.e., fornmulations) containing the
mesonor phic form (FormH) of a lactic acid salt of the conpound of Fornula
| with pharmaceutically acceptable carriers, excipients, binders, diluents
or the |i kétaidify g:re@taxt thexi abcabred% iy avéigia Fbmmlawuvn‘ togl lﬂﬁcnxdmpls impluatmsd to the

activity of VEG--RTK, K nore partj.cul.arl for Si s
associ at efPewPhays é‘é‘F?E‘élr or |°B'|St€ilff‘% f°rﬂ’lsf u‘g‘ﬁct 4%;”? Seh&ﬁ‘?’%“@ﬁ?"ﬁﬁﬁ t he
| i ke incl ptdﬁdestvéfnpad'lﬁ)nﬁﬁéntdlmﬁg F&th It dn sme:mimdmal dtilewst abeht 5004 seleast act ose,

di basi c cal ci osp bas C od]

gl ycol at eqi(’ aP@ Q&‘vg‘ﬁ’/ least i’?}gg@éfr ?ﬁj?alsg t@ég of §t§8ﬁstalrh Pt?t?%l sul fate
(SLS), 5 TWeeweighQf yil fambaaefladtmah sd1P6Ghe comunmmnmwmammpmw icel | ul ose
(HPMC), My stearate, stear&n‘ﬁ steari o t" dium 20 st. earatg fumarate,
and si | i cPSeat axForn L rﬁrg?}ﬁ@ Hererteprygallip r@&ﬁgd%ﬁ?%}?gm P 4 "howder
form sui taé‘térﬁlﬂeerbyqeama@fadc&&coﬁlameefou@gucmdtwy powar @ieffdctions (ST, k). Form | .
In a fourth aspect the present invention provides, inter alia, an

i nt er medi #eL*state 25 (Form1) of a crystalline hydrate of a lactic acid

?al t of a conpmnpstaht mOEdteh aaldo, pfgbideéw fmalsohdf edsxﬂmltﬂo?s e A HRAMERNV 11 r onlment
a suspension con .aining su tia a nts of water cordingly,

cr yst AP i Frataminmthe n&%% intg glate wgfﬁ ofaasfe i rﬂfﬂ&scoglag'g@sofféamﬂﬁa Kar|

Fi scher tiith phdraceiidatly adce,sim@éaﬁ%r@ eseapleﬁts Qﬂm%ﬂrﬂllu@ﬁts 8boulike}@eredrer M | (as a

wet sem solid) can be identified Its X-raxlg%owder diffraction (XRPD) 30

pattern, ®ALOBLHFATEAT derders rﬂ@%ﬁ%&bﬁ aeyity 9t U dare ptiglagly far 13

Rel at i vel yxa%g%@mbnesfs\a&oéﬂea Rith Sk, vapleats «ﬁiﬁ@b’c& bindBrs, GhauM arfl.the  about
4.6, about 0, about 8.1, bout 9.0, about 9. 8, about 10. 3, about 11.9,
about 12. Hke mﬁbd?, bub aze naﬁobmltedlt?, gnicroprystalling; ceflulogpo[#ptose; dibasigsglgium 16 2

bout 137. t 6 , t 0 20. 6,
gbgﬂt 1§2r1 gk:osg@%u mﬂa&c- %a}ﬁng?ll}o$ﬁat-§7sm stakéh %lilcélbcgu(tl\lagg); cros%bﬁﬂéne 25. 5.

about 26. Gossgrmeligse (CCHosodivgle parb sulfse (S%%D %ﬁéﬂ eﬁ?&»@&y}@ﬁtg&mk ﬂ'@@r ystalline
Form | of psvlitﬁme Fv{%kyﬁébyheamﬁ,@e ) g §ikdRats, l@bsét@a%té afehdlc adE SaRwD 1 N
F|gure 13 (two ta values provided in Exarrp 17), where the term |,

'subst ant ptearaty ﬂlmarﬂtq, andssilicqn figwide Insame smbedimendy, the\gempenitions 41 finpoyvder

i ndi vi duafona%a{ssle?momaﬁon,mng,qn&mJ;Qledd&%a;ah&ﬁ intensities of the peaks
can al so vary, dependi ng upon the sanple 5 cEreparatlon techni que, the sanple

mount 2fg pr oc&ngrembedimneph Vbarut"le@lﬂﬂalis 5 methed, pE Feating prpaggrtdn oeeshalesn X- r ay
di ffracti pRipi¥Oaf b@s%ﬁmd ald3thed %r&@tﬁnfacfef E&e&Qf Wr&mﬂesklﬂgs@vdvﬂap idcfideExanmpl e 17

bel ow, As di scussed above, many factors can aff'ect the 2-theta val ues.
administering an effective amount of a solid pharmaceutical formulation, containing the

intermediate state (Form I) of a crystalline hydrate of a lactic acid salt of a compound of
Formula I, to a patient in need thereof. Preferably, the formulation is a powder formulation,
25  suitable for oral administration.

One embodiment of the invention is a method for inhibiting tumor growth in a patient
includes administering an effective amount of a solid pharmaceutical formulation, containing
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,

30 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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Therefore, the peak assignnents listed in Exanple 17 can vary by plus or

m nus about 0.2. Crystalline Form|l has a high water content. Karl Fischer
titration of Form | sanples 10 indicates water content of about 20%
Crystalline Form | can be prepared by any of nunerous nethods in the art. In
some enbodiments, Form | can be prepared by conmbining Form A with a sol vent
conpr i si nbydsate of edastic abid salt 5O a kpmmpound| of Fermpila Waaceerdingyie a patignp irenasfl. pr epari ng
Forml is X i QuiftbB v fisl ng at | east
about 50 @%ﬁe}rffb Okhg\rﬁénng')l& ﬁ\)/)\%tggg)? ?gir%jeaﬁgé’ nt heqéreﬁ?g%?&gl%t@o of FormA to
the water is fOmenenstindiment 00 theginmention i panathodsy preppring solichphatmacewtiselbi ng t he
m xture f : (]g] LENRERAY f1c3RR te.a I or a
period of fqt%n%ﬁogjg a odﬁéhé&(sjays éb?@gll#{gelg}egirf 3 nl{ggﬁne‘ﬁﬁo ér#'selﬁ% glfyg{_aﬁnee sol vent
cont ai Ais af a lactitsdcidadats Wf a SOmPoungt of Eommula Iowithwa pharmacepifrally acceptebleerndrdi nent s,

t he sol ve i ter. T R : . result in an
agueous sO elfje{a;fbgr‘évﬁlleE’JI;IF}MQG%'%%&&&/E%E%%}%@%Fﬁr%éﬁf[eg?r"liﬁﬁgﬁ%l%sﬁﬁ O%bf Form A in the
wat er i s fromhdirthet efi@dimeptsythe preseh dnyvent®6 @ravigesra method b treatiegrbpatientent s, t he

oL A BT R, 1%

In some efbo rom a
my/ L to abwotit aci6@ltvg4 ndmpobedefibimula &bytomd a@Biniseatiniof te fatnubtiaf tofler m A t o

t he er, the initial soluti.,on turns intowa tRi ek and.highl | scous paste
ot ter 10 pRpeBEr b efbodReith o8 b s rgml fof £ cBRAUR ke SFGOLE | PO
stand (optlacinadcidysaii dfhthet ¢ompomg) of dormalapleisi © dnamb-lactiorencf saftbolnt satnedays or
greater.

| n._sone nbodi pents. the perd od of time of standi I.s ,about 3
doye o gPBupens, BERRY FFRRort i REPSCe epid® FranERBbbffrig Focte can
be used f sdlidfbilatibn cachecprepasdd Wyrcowiphdtion br st¢rareatmentof 3fbwieeconainimpds f or
preparatign .of the interpediate state. .(Forml). of rystalline. hydrate of
a lactic 5&'Be® {ateo{"latg B uﬁoa 8‘?’“%8#?18}((%}[? forgy 86? g%%c ﬁglflesfﬁ kB resul't in
subst d6t i adrhpound &f forgruta Ip Ulncfuftiost Binb&ligents, ehe splasfotmdation @b tdndte Pprepered HSS t han

out. 5% or. about 3% by wei ght of inpurities,

about 20%, about 9 b

anor phous ?rgqufﬁlpﬁgé%}egfap&]ﬁ’e‘fra°EHJ’§;staI line forns) as well as mixtures
enriched in algistK eémipdirtents) thechydtalline forimdf ilieciactic 26idaaln bidhe caigpogndatt er t han
about 50%.b ight Form | .rel atj. to, .for exampl e, .ijpurjties, . anorphous
materi al  CPRUER St s Brearih ool Sgrmilaties eaneing PyPs e GOBR L. irent | on
further mhbivntRAdiEHITIOS b pefets gremted thiu iabit BO midurs, gredterSthire aboubodidgent s, at

| east ,about 50% at | eas about 7Q% at | east about 80%  at | east .about
005 A0 | EeEr Bensfoutd Sognt, ERRE oul ot GoRSo S E BB P ARBhE B ¢ ot al ol vat o
of lactic aci Acsaddingab entbodiente wfinktitdds o6 tBating d pdtiantd tROpAESE| dah ®8 al S

cancer patient. In some embodiments, the patient is diagnosed with multiple myeloma (MM),

acute myelogenous leukemia (AML), prostate cancer, breast cancer, colon cancer, or
melanoma. In further embodiments, the patient is a refractory patient, such as a patient
25 showing resistance to preexisting therapeutics or treatment regimens, including
prescribed/clinical dosing schedules. In some embodiments, the patient can be treated with a
dose that is less than the maximum tolerated dose (MTD), such as a dose of about 0.25 to 30
mg/kg of the lactic acid salt of the compound of formula I. “MTD,” as used herein, refers to
the highest dose during diagnostic, prophylactic or therapeutic procedures that a body can
30 tolerate without substantial injury. The MTD isreviewed in context of alteration 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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present as FormI|. Amounts of different crystalline forns of in a
conposition can be determ ned by routine spectroscopic nethods, such as
X-ray powder diffraction, DSC, and the like. The instant invention also
provi des for solid conpositions (i.e., fornmulations) 10 containing the
internediate state (Forml) of a lactic acid salt of the conmpound of Formula
| wth phssarseutically acceptable carriers exci pients, binders, diluents
or the I|ike, t anel i rate a var of di sorders r Iat d to the
Rctivity of VEEH Rkt 18 St anesiah e delnlid o Pisriing sefie@ie
assocratedebhﬁdﬁﬂmﬁemomﬁxmdﬁfEﬂﬁmhIdlIuents bi nders, carriers and the

|l i ke include, Qu r Irm‘ taIIr eceII | ose, . | act ose,
di basi ¢ cal ci u2‘|s %d}‘? Cih St° ﬁaéﬁ reea@gf crleﬁ?{n ﬁ% §%§PW‘§'§ar ch
gl ycol &t e dohlaqiepus S“dl\féﬁpﬁw]edﬂése(c , Glioksalea biled ﬂhﬁser mqahxnoﬁwmm kwtragl sul fate

(FPVE , | npiiaoh e e Tt OB enltoh OIS SEUR OO i at o,

and si | i comdiembbéifients,Nthe RERate rtb@dl ABRkdne-sblndte wmpmmémamsatar €nisdmpowder
formsurtable for tﬁq, ction, bletin and/ or oral. adm r]qs atron 20 One

enbodi mentSTHPmEs, t"oﬁﬁ%"' 1oxEersglaiss 17 pumg pbPdiments e PIVEl ifaed of an
:/\Bhl El tor l&gzeii@-&mahltéifln ec?ﬂbédmhinaénts@rﬂwf@vaft@@fﬂre uiveﬁl]?m; e nfolhli @%b REthk i nats_e |
i ch jncludes amnrserrngane ective a i d pharmaceutica
f or nul Ht i oRiveniARtept i g lpgtie ac’idrFP]éPft*r@‘ﬁi"%‘P@"é‘ ‘(’Il’g’rlrﬂsf?’ de5 r9¥fal | i ne
hydr at e ofenbolligehts,Ghéd§ol¥hteSi8 lhbmPdolvdteC QHB&h@éin&fdlme'ﬁ%r Hellattit acill Gal@ iP@ET ent in
need t hereof. Preferably the formulation is a povvder formul ation, 25
suitabl e f8lvaigisamopenaqticasidsalt- on, One enbodi nent of the invention is a ,
met hod for inhibiting tunor growth in a patient includes adm nistering an
effective ampunt of a solid phar maceutical fornulation, containing the
i nt er medi dEPOgeSpREG O F of a crystal line hydrate of a lactic acid salt

of a cpympound @f some@iBYlimhehts, thdcrPstdlfilel Bivhte DAY G Abid SHIYF theRoRbSIARYY. the
fornulation is a _powder fornulation, 30 suitable for oral adm nistration.

One embodifeantla §fis ¢ 5Eystaliipe ded-Geranesolvatest Fowpmieggmbodtmentsofiihe {AligeRti f er ati on
of capil |s%fvht€5thé Eblé’ateoﬁta'h%ﬂﬁ sM'i?dté? hIn'sGﬁls Hﬂﬁ&iuﬂémé SHRd ?ﬁld'i}&alﬂansoﬁfafeeﬁné' ve
amount of a solid pharmaceutical fornulation, containing the internediate
state (Forlsgtic peigpalhofothy sorapquneef FaymuleyLip amonerlactic palle tlnsome pmbedimentsf o
conmpound e f 19§t£l}iﬁé‘1 hadlcﬁrﬁﬁé)s!o@'dafbgofté’la@nd)%la “s‘eﬁi of the rb%ﬁlgoundpéfeﬁo%hﬁ‘ﬂahyls the
formulation i 5 a powder fornmulation, suitable for oral administration. One
enbodi #enterystalling Fopmp e r@rrsiﬂhn%Ffamn%rSrmra@tﬁnqﬁﬁ aparcrystplling| didipreae-hermieut i cal
formul ati %ﬁ'at%fEﬂcﬁd%i&’éﬂﬁ%ffﬁ\e)ébrﬂﬁmhﬁqgffoﬂﬁtﬁi red] QhR eafbdlimehts of FGHn)F of a

crystalline hydrate
the lactic acid salt is a mono-lactic acid salt. Form F can be identified by its X-ray powder

diffraction (XRPD) pattern, one example of which is provided in is provided in Figure 10.
Relatively prominent two-theta peaks were at about 5.2, about 5.7, about 10.4, about 11.7,
25  about 12.4, about 13.6, about 15.2, about 15.6, about 16.0, about 17.0, about 18.6, about 18.9,
about 19.7, aboﬁt 21.2, about 21.8, about 22.2, about 23.3, about 24.1, about 25.0, about 26.0,
about 26.8, about 27.4, about 28.8, about 31.2, and about 31.7 degrees. In some
embodiments, the crystalline Form F of the invention has an XRPD pattern substantially as
shown in Figure 10 (two-theta values provided in Example 14), where the term
30 “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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5 of alactic acid salt of a conpound of Formula | with a pharmaceutically
acceptable carrier. Preferably, the fornulation is a powder fornulation,
suitable for oral administration. In further embodiments, the present

i nvention provides a method of treating a patient wth a solid formul ation

cont ai ni ng@(the internmedi ate state (Form1l) of a crystalline hydrate of a
| acti c acikkemplet 1fbelove ofvp slifaussesk alyp.nfipgy ffactass, cap pffeetqtve nd-thefearalish of t he

formul ati el;e%ré hfe ﬂeqkaggtghﬁleﬁts TidtéH ﬁ%;ﬁm&h%&t@ hfsfa@mms %owlzat e state
(Forml) o crystalline hydrate formof a actlc acid salt of the
conpound of foﬂ' FER analysig ofBeren F samnles shewed asweight lpss of gheut 78rﬁ)YSHPl?rﬁnts t he
sol id for ks Ro lraea!s@ o? Q- Jlésiaﬂa ofReﬁaseqmﬁe' diokdhe SP¥roRIH RIGIB nginly! NE

solid formulation can é)re par ed onpaction or other treatnment of a
1af

powder Torhelyea aboutoh eC eb%éﬁoa‘t% %ﬂ%#@%?@ﬁtﬁ? dioxarre, the CHyOMR prdlysis hydr at e
formof a Af%trésﬁltﬁ&'s dﬁ]@ E&nfﬂlfne& i€ cl?eﬁnc‘aplquf ﬂlte IJCQEJQdit @f the cdrﬁbotlh{f seher

enbodi nent s, solid fornul ati on of can epar ed the formof a
pill, tablfetmulaclapmp@the @womeeéﬂ)ﬂehoxamosmf@f @ lﬁﬁmsgch% t‘ttmgs"c/&l line
form of t Neicbadlibfed fat Fhr2d! i 2 94-dilGneRmReMpde. of formula | which is present
in the soli é forrru?at lon remai ns substantially as Form|, under amnbient
condi ti ons f or Caystadlinedtory Fecan be Pl:en%tﬁd @b@utofamﬁguﬁrmeth@selaﬂvem{ Fesemgbout 1
week, 0 t ﬁ%g? Jhia

gr eat erozt h%b%gi Eﬁs ?aglegg&%e%:pﬁ gﬁﬁh@%?ﬁgﬁ? érlgolﬁtf'lmds o?ﬂntgr eating a
pati ent, th‘édlp&neerﬁne@amnﬂewépremnggvm&a@aaafetlows n some enbodi nents, the
patient is dia gt]’i')bntﬁ‘dﬂlfn'a%ﬁn{ﬂ’\?llu n{aNMM diant;e nmyel ogenous | eukem a
(AML), prostat cer reast cancer, colon cahcer, or nelanoma. In
further enbodi ft@raﬂlgwmgnbe Ipatlnmspeasm tpéﬁlraa@tt@mgprqém andfor aperidd ofdimg pat i ent
25 showi n Siiqng therapeutics or treatnent reginens,

I ncl udi nggsug?%{slt(g:fro?gﬁ%?ﬁ% ni c&FFd%dsdl ng schedul es. I n sone enbodi nents, the
pati ent5 can be(®rsdatisgFim KR a dose that is |ess than the maxi mum tol erat ed
dose (MID), QIR?HE ) acid
salt of the co%rrg%gﬁ%@ood&?&mc . L_’%/ﬁ%%gngusegdi%é%g%t& Jler%si-mt}(g t he

hi ghest ddgéonguembefiménigy tiestolugion pontaitsyl.adivkape and 4mhqpmhrtascne§rybt@uxlr es that
a body canugp ﬁaoio%{eae&rﬁaowr&ei]ﬁ;:‘isa Ogh% thifd 1.4-BloRiné: ﬁ?ﬁ%&dﬁﬁb&@ igwed in

context of alteration o I ca urictlon e predicted to
al ter a paome fitrther mbodipents, %@tlgloﬁl,ﬂfdmxemeto methyl trbpigl etherris A@8 Hddyease in
body wgj ghfopgain relative to controls, target organ toxicity, and
significant alterations in clinical pathological paranmeters. 58 Solvates In
a fifth aspect The [sesppaséaneiststifred, eha itampeppiuoe pufefor a paried of Itinge, sufficdeny doral | i ne

solvate Ofgfnaib ROk FGmPE Gn$8ht eRbodmGNRRUIS RS ol RTBHLRat' 4 temperature of

about 2 °C to about 15 °C. In some embodiments, the suspension is stirred at a temperature

of about 2 °C to about 10 °C. In some embodiments, the suspension is stirred at a
25  temperature of about 2 °C to about 8 °C. In some embodiments, the suspension is stirred ata
temperature of about 5 °C. In some embodiments, the suspension is stirred for a period of
time of about 10 hours or longer. In some embodiments, the suspension is stirred for a period
of time of about 15 hours or longer. In some embodiments, the suspension is stirred for a
period of time of about 18 hours or longer.
30
Benzene-Solvate: Form 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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As used here, the term"solvate" is neant to refer to crystalline materi al
contai ning 5 non-aqueous solvent nolecules (e.g., nolecules other than or
in addition to water such as organic solvents |ike, for exanple,

1, 4-di oxane, benzene, toluene, anisole and the like.). In some enbodi nents,
the solvate is a 1, 4-di oxane-sol vate or a benzene-sol vate. In sone

enmbodi mentthe camppuwd bf) Horowias] is 2 manailagticasalt- slol spaecembodimentse the ranstallinent s, t he

solvate i nfiim . of the

i nventi Onsoe%n?%‘fagér"@ffﬁk H@{lc 4 S‘Jrlfrbf%g endtjbggﬁnﬁ}latof %so%ﬁg&?\gg%ﬁc%'aci d salt
of the corppsaiinedfondy msrhaaacitenzgd @b(mtstaﬂms benzneshami-solvato 982 et asid sale sol vat e
i's hem -sql te I @HP di | sol vate
IS a nono- ({ \e{llget I C a{glfdtsj&;q% F oxe':'glnr‘]t’tg&%l }"%;bttfe}]% or’mei’zﬁllitiic crq}i iag};i%a

enbodi rfentmqnotlémtic acidsseltl [Fome Gscahxlatléenaﬁedaby its X-ry powdersdiffractiin (RPDYonpound
of  For mul | g, :’jﬁ‘?ﬂﬂ nts of
the 1, 4- dlﬁénrlfé’-%e &a%\%{%&h %qggﬁow‘&e(ffn%@%dﬁgﬁﬁéﬂ T’ vate QtF%l orrqurﬂnﬁodl ment s
of the 1, Awditheremrekssudry attabout SHeabolital®t3, aboat] 5, about 128, abiout ldcﬁnmmhhﬁ Hf Fornul a
| is a no 0, r

1, 4-di oxa%goégﬁ °utal71 4" out]t%ﬁgbé)c{rﬁo a‘ﬁ%P%$3Taﬁé&}?8§p%lb§h 1 dl al is
20 cryst alaboute3 E,cn’onutl?A 7C}tbp81t25l9 abwtm abdut 268 cahautadﬂeahontén 9asboat itlrlyst al l'ine

14d| o] vate ;of a | Qun f formul a
4 B s Bl 32,7 ek Bhs Rispfe eSkiofen i o Baltind ol HAE R HAordtas | OF T
aci d sal t anE(RBn fattemrsuhmmdgruslshovednlﬁygutetm (vo thptapmhxdeprovﬂecf mrExamplan ( XRPD)

pattern, e of S, RI QVv.i de I .ded 10.

Rel ati vel yggr temo%éf'%anﬁeé% 1wsgangﬁ i ‘%’38’ éat two-th(% ?orabout
10. 4, abouhdnhdua'l’pe% caboaty aléht 40. Z%Ibltlnatrelé.tﬁlsﬁnteﬂiirﬁnstoflﬁe ﬁe;aksahnmbtlsol\'&nii about
16.0, aboﬁ 17. 0, abgut 1 6t abou te%% 6, t1 ﬁ bou& 1yaizth about
21.8, abolfFPEInE upa, HifsaBRt ?eP&rB%‘H’t Riny ‘8%8‘6’?1’ %%wbn TRIBU28 28, " about
26. 8, Hboyartiduladinstalngent erﬂlﬁloﬁb,d alpowder Xtra®, diffractimbivstth@d ddta degsistems withn sonme

enbodi nmen e_crystal f t he vention has an PD pattern
subst ant i ;:I%W §pr° 8‘%\}?4 EJI dgi’gmf( q‘%ssf‘hgtﬂ%e’\}ﬁa}nﬁé‘%c ?Wl%gﬂla?e "Exanpl e
14), wher ahdtdraliesr Thesélore Sthdsdak Bdsighménts listed ih Bkample $5 edho@ry byPplhesak fdnus hat
two-theta yal peég for individual peaks can vary about 0.2. The relative

i ntensiti “t'he peaks can al so vary, dependi ng upon the sanple

preparati on tewbmmanalpshhaofsmlcesmpmtxévuglearaowaghxrlessadfdub&hei.mﬁﬁ theul ar

i nstr nt ed. . Po d|f e et a data cqnsi st ent
with mtgnl?erég%‘ﬁf’ \éé‘g?j@ﬂ““ﬁ’ @ E&é @Q%@P&Weﬁo&regqa?cﬁg’g‘ganea RFE,  many
factors cane thédreichl Heh@nacddtuﬁt for uaéru@avate iEkepetednebe 7.5%, feafoshmtddghuient s

listed in | e 14cnv by plus or m nus about 0. 2. TG FTIR anal ysi s
of Form F%@%b?ﬁ Pght 1 0ss of about 7.2%which is

Crystalline Form G can be prepared by any of numerous methods in the art. In some

embodiments, Form G can be prepared by crystallizing Form G from a solution containing
25 benzene. One example of preparing Form G is as follows:
(a) suspending Form A in a solution which contains benzene;
(b) allowing the suspension to stir at a temperature and for a period of time sufficient
for formation of Form G; and
(c) isolating Form G.

30 The solution of step (a) contains a sufficient amount of benzene in order to afford
Form G. In some embodiments, the solution contains at least 50% by volume of benzene. In
some embodiments, the solution contains at least 80% by volume of benzene. In some
embodiments, the solution contains at least 90% by volume of benzene. In some

embodiments, the solution is benzene.
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attributed to release of 1, 4-dioxane. Release of the di oxane was found to
occur mainly 5 between about 50 C and about 160 C. After rel ease of the

di oxane, the 'H NWR anal ysis of the resultant sanple confirmed the chem cal
integrity of the lactate salt of the conpound of forrmula | . Since the

t heoretical 1,4-dioxane content of a hem solvate is expected to be 8.4% it
is postul ated u‘]mkusﬁ&:nsinnﬁs stirred 4t adtentportargeand efioi asp@ﬁmhbétimasyﬁlc'ahﬂ fone Form F

b d b
cbod mont oy o BG M Rl B Sulplheloie Rdua o D BBt B o
cont ai ni ngbout 14°d ta)abameso °Ondn m’qnﬂmdmfentgrtquspemgofmrsmrfd atg temgpefadiré ows: (a)

suspendi n%&j@%@n@ (gultt lﬁb' gf[] \fr@lsgnrfe gggcﬁcﬁhgfﬁs ]tge Flgkgréi%g 15 sggéd ?1] %O\M ng the

resul ting a tenpérature an
suf f i cisentteripetatire bfrzﬂioumo °dfto Rbout2§-°C. arini sdnte e(nﬂ;odumtsame a@pﬁxsmmld:snrr%’dhe

solution of step 4-di o ci.e mount afford
Form F. }]a SOE n%%tfﬁgﬁ%t%?gg {}‘ﬁgm%ﬁ" adlr%%hséf)hﬁtsgslpemT lﬂntgre egh% an et her
such as rmiflnyie of -abaikt Y5 howd betongdrn I1s omite mﬂimddmemmhs ,Sudphmsianab Lqmredrfona)nt ai ns

1, 4- di oxane y her I n fur enbodi nents, the

Fat o of - Bsti ol a pat 28 e of ey 12 Beeiogmtil 56 BRSO R e, The
suspensi orforl & peéod fof €ithe A aboutt @8ThGUra briloRgeaNlin Eodie embpdient, tie shipemsionuis f i ci ent
for faormation of FormFE. In.sao enbodi nents, the suspension is stirred at
a tenper at® HFE&BT %85%“‘5%&9’8“&28 rs‘irgm@er In sone enbodi nents, the

suspensi on i s ¥hd met@6dsdbr Prepapation lofithd ceystalline aslodtt foimE (4.4, Bl FandGofa | N sone
enbodi nents, th spension is.stirred tenperature of about 2 Cto
about 8 C.GQ)I W°§‘§?ffsggﬁ’808ﬁnn§ﬁ‘f§ m lsﬁté?{a%aé%e?'ls? n@[?? pye st?’f“? (&8 £OMBOSIHM mer at ur e
of about %ofiaining 1&otHEn etsdaom%rmbba IO%UQJO‘EU&Q,%&BM 3%sbys\t/mgm@ﬂuﬁpmmes period of
time of about 10 hcur er e I ments, lon is
Stirred § GHROIIGEIEAl ardon e el fors U s ke gurched 1 SoREe

embodi 1. ntpare tbxhe(efgu HiiRiaRk O6htdifing fredtérahhnfa06ut 30%b9 Wedkdht Pérm F foRatiod topfoput 18
hours or lon 30 .Benzene-Sol vate: Form G In sor% enbog éﬂé thﬁh
crystal | i f&a ?,vlatpsﬂms amppheys matenial & Ather srystaliie H9FRYy nfAcsordin lal is a

crystalli rpeesaﬁrimﬂt%nsmkmatﬁowaaa coMPEsitRND QetitiTRIAE Fofh F REFRRANGENRs6M¢ Vate, the
solvate is a hem In sope enbodi nents o enzen% sol vate, the

l actic acFB‘bg‘HPFnt&fat 136% a‘?%‘éﬂ?:/@rﬁﬂﬁﬁﬁ&b?ﬁ TQ%ratlpest 2 {’m}t@%’ ML G: salt. In
sone enbodi kedtabout b8, sifay Badtlabbi1®9% by weight of total solvate of lactic acid salt of the

20  compound of formula I in a composition is present as Form F. In some embodiments, at least
about 50%, at least about 70%, at least about 80%, at least about 90%, at least about 95%, or

b.

at least about 99% by weight of total solvate of lactic acid salt of the compound of formula I
in a composition is present as Form G. Amounts of different crystalline forms of in a
composition can be determined by routine spectroscopic methods, such as X-ray powder

25  diffraction, DSC, and the like.
The instant invention also provides for solid compositions (i.e., formulations)
containing a crystalline solvate form of a lactic acid salt of the compound of Formula I (e.g.,
Form F and Form G) with pharmaceutically acceptable carriers, excipients, binders, diluents
or the like, to treat or ameliorate a variety of disorders related to the activity of VEGF-RTK,
30 more particularly for example, angiogenesis associated with cancer. Excipients, 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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benzene-sol vate of a lactic acid salt of the conmpound of Formula I is
crystalline Form G Crystalline Form Gis characterized as a crystalline
benzene-hem -solvate of a lactic acid salt of the conpound of fornmula I. In
sonme enbodi nents of Form G the lactic acid salt is a 5 nono-lactic acid
salt Form G can be identified by its X-ray powder diffraction (XRPD)

pattern, gBRatestamt coi@)f soditinCitearate funmarakerl ewll silicon diogidey lnisumhe embsidinents, 11.

Rel atively prom nent two-theta peaks. were at ab b 1 about
11. 5, aboﬁ’(3 CCHPYSIIONS, P TBP%”Jeékfg Stifg for about 8%8 gabf'etxgg %)rﬂizo}' %afgabout
18. 4, aboudmikStr&tionabout 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, about 27.3, about
28.9, about 31.2, 10 and about 32.7 degrees. In sone enbodi nents, the
crystaBIiExAEm[mmgaof the invention has an XRPD pattern substantially as
shown in F| e 11 (two-theta values provided in Exanple 15), where the
term "subZ¥ élly" inthis instance indicates that two-theta val ues for
i ndi V: dUabynﬁﬂ@ﬁ%socti'Q%uﬁ@-ﬁéﬂu&hﬂ:&l[&%ﬁethﬂb@efaﬁinéﬂt-ylyemhbhﬁnﬁdﬁﬁb]%-ylpﬂm Ee peakls
can al so var ependj ng .upon t e preparation technique, the sanple
mount i ng BWB@@H&PBBiﬂﬁEP%Q ﬁﬁﬂﬁﬂwgﬁeggg?n Anstrument enpl oyed. Powder X-ray
diffraction two-theta data consi stent Fgrm G is provided in Exanple 15
bel ow. As discussed abover namy, fagto af f ectN-the 2- theta val ues.

: 15 can vary by plus or
m nus about 0.2. TG FT, S Form G sanpl es reveal ed a wei ght | oss
of about 7.4%in the ture“range fromabout 140 C to about 180 C,
attributed to rel ease ok pegepex . Since the theoretical benzene content for
a hem solvate is expected to Be 7f%@b it is postulated that FormGis a
benze hgm s ey epared by any of nunerous
nmet hogg i %‘ thégyé?%egis oﬁﬁm{dy I rremn@s?%g(r)&r)‘ﬁl%can be prepared by
crystalllfnwgﬁFQAan froma solutlon containing 25 benzene. One exanpl e of
prepari ng Foran is as follows: &) suspendlng FOFH]A in a solution which

cont ai ns benzene; 2 aN omnngHNhe'%Uspedéﬂ- stir at a tenperature and
for a period of tlne ci ent ar farmati g Form G and (c) isolating
Form G 30 The solu step (a) contains AL cient anmount of benzene

in order to affore Fonﬂcacﬂn sone enbothents thé‘sol tion contains at
| east 50% by vol une of benzene. In sone enbodlnents sol ution contains
at | east 80% by vol une of benzene. In sone enbodinen Fhe sol ution

contains at | eaghi R0 NuBle 30 B 2 BAE6H G W ST ipEERR Rt § oo he

solution is benze
mol) were placed in a 2000 mL flask fitted with a condenser and purged with N;. The flask

15 was placed in an oil bath at 100°C and heated until the 5-chloro-2-nitroaniline was
completely reacted (typically overnight) as determined by HPLC. After HPLC confirmed the
disappearance of the 5-chloro-2-nitroaniline, the reaction mixture was poured directly (still

“warm) into 2500 mL of room temperature water with mechanical stirring. The resulting
mixture was stirred until it reached room temperature and then it was filtered. The yellow

20  solid thus obtained was added to 1000 mL of water and stirred for 30 minutes. The resulting
mixture was filtered, and the resulting solid was washed with TBME (500 mL, 2X) and then
was dried under vacuum for one hour using a rubber dam. The resulting solid was transferred
to a drying tray and dried in a vacuum oven at 50°C to a constant weight to yield 670 g
(97.8%) of the title compound as a yellow powder.
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61 The suspension is stirred at a tenperature and for a period of tine
sufficient for formation of Form G In sone enbodi nents, the suspension is
stirred at a tenperature of about 10 Cto about 30 C. In sonme enbodi nents,
the suspension is stirred at a tenperature of about 20 Cto about 30 C. In
sone enbodi nents, the suspension is stirred at a 5 tenperature of about 20 C
to about 25 C. In sone enbodi nents, the suspension is stirred at a

tenper at ung c(e)furggout 23C. In sonme enbodi nents, the suspension is stirred for
a period of ({I ne of about 15 hours or longer. In some enbodi nents, the
suspensi on i s SChloroeinitromiline (3¢8.3 pdl. BF mol)rmasciddeshiola 4-peckhidp snloroundnger. | n
sone enbodi ment 4Spensi | SpSLir 0 ri Tl f about
48 hours g?ﬁﬁer% r%sekr %n?dn%%nag] %@%ﬁ‘% ?r%lfle%ré c Er?E%se;S, aggﬁlg?odﬁa?grp ﬁlll(%lhlrér? P‘?r ed for a
peri od5of thermemeddr padheu tThe Aaskovassheprputged gath, NaT hleMethylpipgsazing (758r1ep 841t | on of
the crystal,li sal v for 92 WA N g . A erein can
result i nng‘l:lzg?%)@iag P@O %fg%i nﬁ‘f“g (%)&ng‘)f‘gér}émﬁz%&%tgggeg&r%gg)gag{‘g%{sgl‘?%ﬁt ai ni ng

| ess t han Thédak 3%gaia lporged SN, dnddlhe fdgtioo rwaa mmirtaifd wndenidi. gFie sk

impurities amor.phous material .and/ar [ | | doir€, 101 HR). wel | as
it ur e 88 DERLGRT RAEERRE oS e RemBlalite STOIT (- Chan Helliindie 1
great er t lianteaiperaturesGfiil thy resetiaphtas leanpiefe (typically about 49, hdus) as dereamined by

i mpuritie not phous terial or.other.crystalline for ) pngly, the
present | %(‘%‘ﬁt i %ﬁerf tﬁ? f%gyonpy%svfoggée?ec SRHES t%soil}%cmé%nﬁlte éiaﬁ% rﬁ%%?ng r%g%)r Form G
I n sone esdlatiiormariitsmalatmpe@itie ofiblaut 2000%0 25¢C with stirrmpoantd the)actiah wWagast about

wei Gt of SEBPY SiA B oie%d e 00t bsa o O e St 02 o o

in a conp@iiokhilie were [adéxietttha seattivh Mikturd Gnless meecipifatiali halndl®adyadcchiresist  about
out,.80% . a east .ab at | east

50% at | east ut 70% at.]east. a . t | . u 0%

Sbout 950 GANBLLEE i o BEHRS Rk uR st AP bt B At o aci
salt af t kile eierinternal ohpdratirdiWad naintdinedat 6 detinRedtire eanging fpeesbont 2086 td-or m G
Amounts of different crystalline for of. in @ canpositian n pbe

Gt or m nedoBy AR alSliR of pelet B Ot dets Bne b s RS R Aot o5

di }‘ f El act i ofic hdubei a Rivgerhti c{cfizme: tlo‘Bbg{:.i Thd REIting iRk Rird W8s thersHltdped)Widtas }‘ or

solid conpositions .e., fornul.ations containing.a crystalline solvate

f orm of g%ﬁé‘cal"fi%ﬂﬁrc‘i%e g’ﬁqetwaéﬁeq]t‘l"ﬁ ‘*f?(’ﬁfrﬁ%ﬂir?d%&r)- I:—lIcE‘F o Yel?ég.sgf.“l, pr°§’(9f m F and
Form G Wwiwlab daéitonBeaidlahiCéibit clACERI(OD6% wad) ullef vacui@i 4diaBétk S0°MDinngler s,
dilue‘ri)ztos or the like, to treat or aneliorate a variety of disorders rel ated
to theVactPFMHINWYEF VEGF- RTK, 30 nore particularly for exanple, angi ogenesis
associated wth cancer. Excipients, diluents, binders, carriers and the

i ke inclyde, but, are not limted to, mcrocrystalline cellulose, |actose,
di basi ¢ careegss Ehosphat e, tribasic cal cium phosphate, sodium starch

gl ycol ate 5-Chloro-2-nitroaniline (401 g, 2.32 mol) was added to a 4-neck 12 L round bottom
flask fitted with an overhead stirrer, condenser, gas inlet, addition funnel, and thermometer

25  probe. The flask was then purged with N,. 1-Methylpiperazine (977 g, 1.08 L, 9.75 mol) and

100% ethanol (650 mL) were added to the reaction flask with stirring. The flask was again

purged with N,, and the reaction was maintained under N,. The flask was heated in a heating
mantle to an internal temperature of 97°C (+/- 5°C) and maintained at that temperature until
the reaction was complete (typically about 40 hours) as determined by HPLC. After the
30 reaction was complete, heating was discontinued and the reaction was cooled to an internal
temperature of about 80°C with stirring, and water (3.15 L) was added to the mixture via an
addition funnel over the period of 1 hour while the internal temperature was maintained at
82°C (+/- 3°C). After water addition was complete, heating was discontinued and the

reaction mixture was allowed to cool over a period of no less than 4 hours to an internal
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(NaSG, crospovidone, crosscarnellose (CC), sodiumlauryl sulfate (SLS),
Tween, pol yethylene glycol (PEG, povidone, hydroxypropyl cellul ose (HPM),
My stearate, Ca 62 stearate, stearic acid, sodiumstearate fumarate, and
silicon dioxide. In sonme enbodi ments, the conpositions are in powder form

suitable for conpaction, tableting, and/or oral admnistration. 5 EXAMPLES
Exanpl e 1teSperiuesifL0e5°C. The reaction mixture was then stirred for an additional hour at an

4-am no- 5: 1 | -3-16- i j Qs ts 5 j g silandl 1 - 1H
qui nol i n-?gegﬁggeﬁpg%{u?ecééch Q%II:I?& F‘ﬁ@r €0 1&5%3)3 %%@%&’ﬁnﬁg%qﬁﬁgmﬁd ]O 10 A
Synt hesi sfiltdr cBke(werd/mtashetl withpeater il #-11L)y 6§ % zthanel (b 2L, and 95&&9@@@1&11@ A :::n01

HNC N- OzN H N - j Iy It glﬁlgpéz oA A 1- net hyl
pi per azi nlgb(é% %’lﬂgyg@g}g%ﬁ%rgdmug{r%ﬁ%ggémﬁﬁ a B%Oalﬁt éﬁk(%ﬁsfﬂ?gd with a
conden§er weight of 64Ge(99%i ti¢ldNader Faeufn a shoull )°Gama pacagmdvémn an oil bath at 100C
and heated until the 5-chloro-2-nitroaniline was conpletely reacted
(typically overnight) as determ ned by HPLC. After HPLC confirnmed the

di sappear Bnce Syhtlesie ob[6e(iMetbylpiperazindryl)-IHbenzithidazaddeif-avatinacd ethd was
poured directly (still warn) into 2500 ml, of roomtenperature water with
mechani caf*%t i rring. The resulting mxture was stirred until it reached
room t enp@raatdwredand then it was filtered. The yell ow 20 solid thus obtained
was added to 1GQRQ of water and stirreg for, 30 mnutes. The resulting
mxture was filterpd, Nand the resid td,ng so \as washed with TBME (500 i,
2X) and then was gld upger ~vacuumfor o ing a rubber dam The

resulting solid™Nwas TrafsSferred to a dMing dried in a vacuum oven
at 50C to a constant weilght u\o yield 670 g (97.

i the title conpound as
a yell ow powder. 63 Procedure B 5-Chloro-2-nitroantfine (308.2 g, 1.79 nol)
was added to a 4-neck 5000 nL round bottomflask flitted with an overhead
stirrer, condenser, gas inlet, addition funngl \"&f

EtQ QEt
O
EtO N
a9t
k/N\

A 5000 mL, 4-neck flask was fitted with a stirrer, thermometer, condenser, and gas
inlet/outlet. The equipped flask was charged with 265.7 g (1.12 mol. 1.0 eq) of 5-(4-methyl-
piperazin-1-yl)-2-nitroaniline and 2125 mL of 200 proof EtOH. The resulting solution was
purged with N for 15 minutes. Next, 20.0 g of 5% Pd/C (50% H,O w/w) was added. The

10

15 reaction was vigorously stirred at 40-50°C (internal temperature) while H, was bubbled
through the mixture. The reaction was monitored hourly for the disappearance of 5-(4- |
methyl-piperazin-1-yl)-2-nitroaniline by HPLC. The typical reaction time was 6 hours.

After all the 5-(4-methyl-piperazin-1-yl)-2-nitroaniline had disappeared from the
reaction, the solution was purged with N for 15 minutes. Next, 440.0 g (2.25 mol) of ethyl

20  3-ethoxy-3-iminopropanoate hydrochloride was added as a solid. The reaction was stirred at
40-50°C (internal temperature) until the reaction was complete. The reaction was monitored
by following the disappearance of the diamino compound by HPLC. The typical reaction
time was 1-2 hours. After the reaction was complete, it was cooled to room temperature and
filtered through a pad of Celite filtering material. The Celite filtering material was washed

25  with absolute EtOH (2 x 250 mL), and the filtrate was concentrated under reduced pressure
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5 thernoneter probe. The flask was then purged with N2. 1-Methyl pi perazine
(758.1 g, 840 nm., 7.57 nol) and 200 proof ethanol (508 nL) were added to the
reaction flask with stirring. The flask was again purged with N2, and the
reacti on was mai ntai ned under N2. The flask was heated in a heating mantle
to an internal tenperature of 97C (+/- 5C) and mai ntained at that

t enper at upsvidirg d thidkebrovasiatngs rmlvvaEhe cesfting bl Wab ygkier ap liny 8 HomLitof 40 Zﬁéﬁur s) as

det er mi ne 10 HR t gactifRvas ¢
di sconti n%&g)é%m%‘mt r#é’%‘é‘@b?’\e{%ﬁ was 8%64 Q o %Eﬁt %nrdn r&t?@{r%)egifg ature of
about 20CThe re%&lfing\mﬁ)hurs twras Istinnegl, foahdloﬂrhad Itlmadﬂtemd Whs solilt wasrweaghddowitl? t o 3

L1 oani | FHR ChbrD0 aees fReeth VR ot en BRWCEiR 220y BT PEIon A

al ready OGfetyl-pigerazidAtyBt 1 H-Berd6ithidikil-20APacetisl @cidt ehjlnestéit asr b eghly’ §8ldw ON

m xture over _a period of about one hour 15 while the internal tenperature
was mai nt 2PWEF at a tenperature ranging from about 20C to 30C. After the
addition of water was conplete, the resulting m xture was stirred for about
one hour at a tenperature of 20C to 30C. The resulting m xture was then
filtered, P50f9E flask and filter cake were washed with water (3 x 2.56 Q

The gol den yel oo I, d-E10 fhdkdied MAR wilk ifiged twith & Meuhshicu tiné] allerdér, 416 ¢
(98.6% yield) under vacuum at about 50C.in a 20_vacuum oven Procedure C

5- Chl di00- Jerpierafusm ATobF.reas figqand oilbubbler,yThe eguipped flask vas chargpd &t 3002 | ound
bottom f| ﬁ?‘)(mfol)t6feﬂ(4%étﬁy1%fbe%ﬁflhﬁﬁﬂnﬁxbhrﬁfnﬁr andCA00! 4TS 6f zoogﬁ@oﬂ Bio3t |
e

addi tion funnel hermormreter 25 probe. The flask was then purged with

N2. 1- Met Kihe rﬁaﬁwawﬁé apdylyas bgen cpndygted Wlﬂ} 95% qteanpl apfl 1§ DURPLERRABIUSY 650 L)

wer e addeggy Brob#&ha[n%ﬁfo} RN rehREK Tﬂetrbsuﬁfnys&hﬂ& was Rinkd askp ey purged
with N2, and the reaction was nmi ntai ned under N2. The fIa was heated in a

heating &emiS rainytgs. aNextrd2et & af SHAdetSavalO wiw)ovas addgd. to gy reagtien fasknt ai ned at

that 1@nPeh@tdifiRmUestl wasigdfell G4t N, 35 Maﬁmaemmr%uﬁgmgﬁhmi YhedbRHén 40 hours)
as determ ned by HPLC. After the 30 reaction was heati ng was

di scont i niyesselayad Prsged wish He bp maipiainiep slew %cqﬁtamrﬂ%f ofdf> thioughyae feskr e of
about Socmmf&h'v&a@ da%ﬁsisli@‘&%ter&ﬁhén}e}%mﬂéﬁfg%sBl?obiéamﬂa g € via an

addi ti on funnel over the peri I nt er nal erature was
mai nt ai nednizture BRIT ther S<(4-8Ehyl-pip¢ranin-hrt) rnitaaidiling oves vasipbtelp bersemedeat i ng was

di sconti nued an owed to cool over a period of
ld CLEINIIN ub&'l’i‘ﬁ)Ld’ e].%ghl'p?cg]!lgl f)llfl{l.lﬁ 4W?SS6 I?(luk

no | ess than FS 10 an “'nterna erature of 20-25C. The reaction
m xt ur2® was t hafiersall rtheed-(4-meﬂ1ahplpaimn-l-@h@#mﬂtmuﬂmathaérdlsapmed rfadm ttherper at ur e

i1 tor  oalse s BEGHURLT Aol bithel gl R o 18 bl CHE el beie 9P "2 4 050

et hanol ( %ensitive so care was taken to avoid exposure to air. 500 g (2.56 mol) of ethyl 3-ethoxy-3-

iminopropanoate hydrochloride was added to the reaction mixture over a period of about 30
minutes. The reaction was stirred at 45-55°C (internal temperature) under N, until the
25 diamine was completely consumed as determined by HPLC. The typical reaction time was
about 2 hours. After the reaction was complete, the reaction was filtered while warm through
a pad of Celite. The reaction flask and Celite were then washed with 200 proof EtOH (3 x
285 mL). The filtrates were combined in a 5000 mL flask, and about 3300 mL of ethanol
was removed under vacuum producing an orange oil. “Water (530 mL) and then 1M HCL
30 (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 stirred for about 4 hours while

maintaining the internal temperature at about 20-25°C. The resulting mixture was filtered,
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1L). The gol den yellow solid product was placed in a drying pan and dried to
a constant 5 weight of 546 g (99%vyi el d) under vacuum at about 50C in a
vacuum oven. B. Synthesis of '

[ 6- (4- Met hyl - pi perazi n-1-yl)-1H benzi mdazol 2-yl]-acetic acid ethyl ester

0 71 10° ARSBSGRL oaky e st 30 TR 4 A o B by WS RGP ot or,

condenser ,co@ﬂﬁlt @aght gt Bde€tun@ettvh@ium l;rhea@qwopaeﬁomag B45g (BN136)GLE6-¢@-t h 265. 7
g (1.12 nol. pi per.az )-2-nitro nlline and 2125

mL of 200 naﬁt%plpaaeprl yrhgiw%@rszaw@ml L¥l-atete ﬁ°%§m¥55$§eas Vi PHe Nl 15
m nutes. Newher. 40 -aR alterBitive “dRE i phosbtivird,1Re Mrids Were caMEREd arkd e bbaddpact i on

was vigorously stirred at 40- SOC (mternai tenperature) while H2 was bubbl ed
t hr ougR t Hees sgmavad ander wecupa Jat) af deasicabork iR Wé’&er’d@ﬁ‘f’}’ - f¥pter @ gy ppear ance

of 5-(4- \mélthéﬁ'aﬁé’édalgmarésul‘ﬁhé oif, af fnk Qﬁﬁﬁdn'vﬁ@ cbledib 'a@ut dae Aﬁéﬁh&ﬁ's reaction
ti me was hours. After all 5- (4- et h | perazin-1-yl)-2-nitroaniline

had di sapp@%rNaPH padetionpes thep a@dceﬂ élﬁWI}‘t‘mh @Hﬂl& iTripg o haisg Hl?r %9t2r{f°ﬂé for 15
m nutes. Netton ﬂxégr)o(}ﬁl e teulfing iﬂ%llre Qfas ﬁk}?ﬁltered?gldairﬁa RO ¥dcived ThRPFIRpanoat e

hydr ochl or de was as a solid he reaction was stirred at 40-50C

(i nternal altemisive aods e pragpdpre pmveﬂeﬂ&@dtghbtﬁn indightylpwareductiinyields st bighn was
noni t giped 45y, f ol | owi ng the di sappearance of the diam no conpound by HPLC.
The typi cal reaction time was 1-2 hours. After the reaction was conpl et e,
it was cooled to roomtenperature and filtered through a pad of Celite

LIblsf)FlrJ!t ggéﬁgﬁ?&ﬁk %%e%%b&ﬁﬁjtb}f{%?(?%{bgrym%%hﬁbg nceé\%?g?[gi gazgcljme? hreduced

pressure ygsacpfrwrctﬁtky@e@m hi ck brown/orange oil. The resulting oil was taken

Up 11 350 - Ol ShefhiptiChn S9hU iuibi- AR BatbmiRani B0 pIded

one pOI’tIOI’] Itate
15 grams) that had been prev10usly worked up and dried to a water content of about 8-9% H,O

was placed in a 2000 mL round bottom flask and dissolved in absolute ethanol (500 mL).
The amber solution was concentrated to a thick oil using a rotary evaporator with heating
until all solvent was removed. The procedure was repeated two more times. The thick oil
thus obtained was left in the flask and placed in a vacuum oven heated at 50°C overnight.
20  Karl Fisher analysis results indicated a water content of 5.25%. The lowered water content
obtained by this method provided increased yields in the procedure of Example 4. Otherl
solvents such as toluene and THF may be used in place of the ethanol for this drying process.

C. Synthesis of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-
25  2-yl]-1H-quinolin-2-one

Procedure A

[6-(4-Methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-acetic acid ethyl ester (250 g,
30 820 mmol) (dried with ethanol as described above) was dissolved in THF (3800 mL) in a
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The resulting m xture was stirred for 1 hour and then filtered. The solid
was washed with H20 (2 x 400 nL) and dried at 50C in a vacuum oven
providing 251.7 g (74.1% of [6-(4 5

met hyl - pi perazi n-1-yl)-1H benzoi m dazol -2-yl]-acetic acid ethyl ester as a
pal e yellow powder. Procedure B A 5000 nmL, 4-neck jacketed flask was fitted
w th a nmedbenimiaflasktfitted evith a:cnmdemsremgchaﬂi@altsﬁrrpe rtenbperaturp podbe,, angaslrg'edl et , and

| bubbl Th fl
S { 4e ot T ATEEY S Aora B REac B RIE oliahdo s faach do B ARl 0L,
(the reactan® memmmeﬁmaﬁ?mafﬁaad?@?ﬂac :\ﬁﬁenvull the t@cﬂﬂds (hhmdlﬁsmllvedrank? :hb I S not
necessary to use oof ethanol for_ this. reac er i ng
sol uti onyv§81§'“%‘t ?F’P@Bt“‘&ﬁ’&d Farhsd 40 M‘dl‘@{Mpgr@{f§ %lhﬁ%@d ‘?dsegfvef g of 5%
Pd/ C ( 50%,H24%6#% miRtes 2GFRE additidn i tHeGREEIIAN bhieatds c&ﬁpfgféea h&@egdnesusvessel

was purged wth N2 for 15 mnutes. After purging with t he reaction

vessel wasyehew spbetionivian obiingd; aphiha inkireal trpparasirohad e tfb@-n@t ader 2 pigdof H2
th h t t,. 4bwd&5 t
roug 6fO mﬁ?n%tes,ngQ ntrexef‘%f: fempe a%d&%a%de R t?n 43),[ g’r gﬁdﬁ H{%I ﬁ%£&§£ was

t enper at ur e)
5- ( 4- met hydetephiped Bzbensoinpjdtd b)2 Hiﬁ‘LCr(naa‘athng matml onmplyeltzedl ynterowediatesrisas

52 (- mot mPSSRtho i e et et PR RsheefE iy Putpp oot by =11 11

reactimn, anhtetisiag ltliel mlﬂm@smpmregmm Wwitkadh rdhlﬂxeﬂaoorﬁ&enmemﬂres Thd nextoicawas ne

I nternmedi gt e | eso re t oi to alr
500 g (2. g%e“r@?efe de?’ﬁ&?‘e@’ tvﬁ’S)?Vs a(gggbngl?ité&h ﬂjr 05%]? ?lge

added t o tshid weaplhdedrin Bidkfing Sayoatdrdriad nezlt mdumfovaﬂn@u50°60>vgnfﬁgnupxesxdm§he )
reaction s stirred at 45- 55C |nterna under the 25
di ani ne w\glgséoﬁpl(ﬁ%{f’)y Aoty de gs4a@fneént§%"§§ﬂ§(%ﬁﬁéﬂ WH@%%"@QH reaction
ti ne was bamb[{daﬁ,thm_qm&ﬁ;tz érdee reaction was conplete, the reaction was
filtered while warmthrough a pad of Celite. The reaction flask and Celite
wer e tlr'?en washed with 200 proof EtOH (3 x 285 nlL). The filtrates were

conmbi ned imo@d»d@®0 nlL flask, and about 3300 nmL of ethanol was renpved under
vacuum produci ng_an Qrange 0|I "Water (530 . n) and then_ IMHCL 30 (350 nli)
were added to ?eém-%qchgacbﬁwd flagk wat spapped IR 2 Ve U dtHIBHORAPPAIE S ed.  The
resul ti nga@ﬁwamﬁnprwes aVNngJSQHﬁd ¥n S8difidre fnié] hﬂ@%%bm%l §#fP é-j4-was added

over a period of about nutes maintaj ning the internal tenperature at

about. 25- %@Mme@z’@ﬂeﬂbFkaa%ms&dwb%tyll-aee&cb@t W oten 34 emmeul ting
SUSpeng) ORy@Barpdd ihfoqkk fedtordAUhe fbadlétUas pibblel emhrmlfelt B9 Ridigst ey TAker nal

tenperature at about 20-25C, The resulting mxture was filtere 66 and the
filter caKefORamL)wastben dhetesd fmothe flask wiipstiripe. 4"#@1 dbthe selidbrddisspliedias dri ed
to a solvent was removed by vacuum distillation using heat as necessary. After 1000 mL of

solvent had been removed, distillation was stopped and the reaction was purged with N,.

1000 mL of dry THF was then added to the reaction vessel, and when all solid was dissolved,

25  vacuum distillation was again conducted until another 1000 mL of solvent had been removed.

This process of adding dry THF and solvent removal was repeated at least 4 times after which

a 1 mL sample was removed for Karl Fischer analysis to determine water content. If the

analysis showed that the sample contained less than 0.20% water, then reaction was

continued as described in the next paragraph. However, if the analysis showed more than

30  0.20% water, then the drying process described above was continued until a water content of
less than 0.20% was achieved.

After a water content of less than or about 0.20% was achieved using the procedure

described in the previous paragraph, the distillation apparatus was replaced with a reflux

condenser, and the reaction was charged with 2-amino-6-fluoro-benzonitrile (66.2 g, 470
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constant wei ght at 50C under vacuumin a vacuum oven providing 345.9 g
(90.1% of [6-(4- methyl-piperazin-1-yl)-1H benzoi m dazol -2-yl]-acetic acid
ethyl ester as a pale yellow powder. In an alternative work up procedure,
the filtrates were conbi ned and the ethanol 5 was renoved under vacuum unti l
at | east about 90% had been renoved. Water at a neutral pH was then added
to the resuhdl).NThOtdactioaneast then Beatedttd @n imernalCempesatute oof H3G12EC. Ommﬂrtheaqueous

20% NaCH sol ution was then added slowmly with rapid rrin b g the pH
up to 9. ZIQtP@&d"eITWTPWepPFW@F §i . 381RECy @MQS ﬁ@‘“ﬁq&f%ﬁ% %alsgt h#o%ﬁlt ered and
dried as P @rﬁﬂﬁﬁh@é%ddeﬁh@the Aabtfom VR thy/ R1aWRh Kurk®l opmgfeelyd 6f Priviesied t he
light tan to light yellow product in yields as hig as 97% Method for

Reduci ng \Weinini@p thednternalfterBrature Meabputi3850 Kaduring ﬁwladgﬂlnyn 1Wihehaddition af dazol - 2-
ylJ-ac %t ! g*)tgsgl%[‘qh}gise %&segon{pﬁeté ﬁ.ﬁ %Q?’dn Qh.‘p & iR 5.5 Yd )1 5| hour.

hile
H benzi'm acet1 c "acl ester (120.7 15 grans V”hat had
been pr evnmmshlmngvcﬂ'fekmtémabtempekatdra ze(frotro38142)?€t ek suapi¢ eflthecréacabmwas Ber9% H20

was pl aced i n n..ro m f | ask and d| SS e et hanol
(500 ni). §3£ﬂ‘g 1%93?’*@&%?@8%% omg%k g ona u&’%% a rotary
evapor at orsolotibhwaseadedtg theUflusk bvedh period|of & mmmsmd ﬂmrmdon Wksestlpecbmtédur e was
repeated t r nes. The thick o thus o ed left .in the flask
and pl ace(f\glpcﬁrler ‘& @uﬁ‘f’ﬁ“ﬁf\?éﬁ‘ affhy&s, %9@550 8‘1!1: V\@ ébgﬁger anal ysi s
resul tg i rfslmcﬁraﬁgedfﬂw\m ﬁ.ﬁo%o:ﬂs thheﬁf125m25%s addee; fmwpbmt)% J0PMEE Nt

obt ai ned bsy this nmet hod provi |ncreas d.yiel |n the ocedure of

Exanpl e 4.55@hwps addes; \%fezt‘?tos—g’&:dﬁt‘%yq (Sli‘eﬂé LoV géschFﬂ bl ace, of

t he et hanaqhe fr& colrBipSndiig/to mdnﬁﬁ@s‘-ﬂﬁ&o-s 64 ﬁw@ pér@znpi-yl) 1H-benz1m1dazol-
4- Am no- 5-fl uoro-3-[ 6-(4- | - pi perazin-1- Q{n N 1H benzj m dazol -
g

2-yl ] - 14 donthbid n@%@ﬂ@@ﬁ%@é (B d1SRTER19TTESPPR thguncyeligpdy inf elmeqiqt@ N~/ |
H N @@ F \Orige\the redction KidY(@empleke (PdNratddN> 20), Fhe reactor was cooled to an internal

[ 6- (4- Met hyI pi perazi n-1-yl)-1H benzi m dazol -2-yl]-acetic acid ethyl ester
(250 ¢3 %%25)30(’&4“@0%#(3(50@11&%@)@%%&@? rqgetar emsba priodeE14i ssol ved
in THE (3%9 Sg%mler}n@maﬁ& '\i{?é)&te% tegI bidfilte It stR8C Wrhd) cﬂluﬁ%@%ﬂs%?(vas

mechani cal Stirrer F @ and purged "wth argon.

2- Ami no- Gﬁdnuqvlwedb eml:hcamabuum dlsﬁlmﬁoﬂ% apparaf® (andmtm'e)lt was reanpsletibyt distillatiors ol ut i on,
using heat as required. After 1500 mL of solvent had been removed, distillation was
discontinued and the reaction was purged with N;. Water (1660 mL) was then added to the

20  reaction flask while maintaining the internal temperature at 20-30°C. The reaction mixture
was then stirred at 20-30°C for 30 minutes before cooling it to an internal temperature of 5-
" 10°C and then stirring for 1 hour. The resulting suspension was filtered, and the flask and
filter cake were washed with water (3 x 650 mL). The solid thus obtained was dried to a
constant weight under vacuum at 50°C in a vacuum oven to provide 103.9 g (42.6% yield) of

25  4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-y1)-1H-benzimidazol-2-y1]-1H-quinolin-2-one

as a yellow powder.

Procedure C

‘<_< D\ Kj "i /;D‘O—

K o-‘Bu (THF)

N Toluene
~ 0

Iz
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and the internal tenperature was raised to 40C. Wien all the solids had

di ssol ved and the solution tenperature had reached 40C, solid KHVDS (376.2
g, 1890 nnnol) was added over 5 a period of 5 minutes. Wen addition of the
pot assi um base was conpl ete, a heterogeneous yellow solution was obtai ned,

and the internal tenperature had risen to 62C. After a period of 60
m nut es, the i [6-@Methyltpinerasinal-yh-tH berzinidazod2fyHwketicoacid ethyheiter (6@ Eeact i on

was det ep gﬁ,@ @&gf&%@?@-%&ﬁg@%ﬁﬁ%éﬁ%ﬁiuﬁl@?zﬁtg’ilﬁbh REb1) W& Etiafled B0 AUACY CI | Zed

i nt er medi ate ] reaction mxture was then quenched by
pouri ng i neckr2d. fi@pseB6DoN arhyating manflte andifitted methtarpondenses| mpehgniedl Sifre until it

had reached . ] £ he filter
pad was Wg%hl[eﬂgeen\ﬁ ﬁ%ﬁ(ﬁ% 00-(?%?}1{ QE . °Te}§@_§srﬁ"%%t% q@'/‘gﬁ *%\?\/ﬁ cp%(l;lleieé(;@\:/\és pl aced
in a dfyi hYywas chyrged ihtaithe eciciion mixinscwhiln ibyesstired. ST reactiom veghrl was egaindi ng

155.3 g (47.9%. ' . . .

1 am: no- 5 pur; %dﬁng?[g% {r@??e%{cﬁ&dgrﬁzbg?l% 1Zn|ter1;1ﬂl Ee{/l]pfr_ai::l_ulr_f_ of the mixture was 1:a1sed

benzi mi daantl-aZenypetatirblof]6d°Cai-i- A2Q)-voas @chidved. PTicisttnabteBperatb @Ol thelmizturee c k

j acketed fl ask was,equi dwth -a vacuumdistillation a us,. a

t enper at uias Prigiined %\taﬁal’f“p g*g's \l&ﬂ’vg{]": apRFPXIMALATY #gﬁf foit%é‘F f”a%\ﬁ%ﬁ%glh@%‘ﬁlg’ni cal
stirrer. [aRad dideMlibesh pRésRRE @801 10 horr, | dibtingigziend @azad°c2ey! joc@rc@dric acid
ethyl ester (173.0 g, 570 mmol) 20 was cha,r&gd into the reactor, and the
react dP wiischsu prglygis wias rserido ehspk the wigtepeanisat infyeymixpyee. If PGOHIRLINIGRaY2Y hen
charged i pigief hen 0T Hh bbitk 6 1L BPtolRhd Ghs Aldbd hitPaisilatish WaCrepta®d ol ved,

[
sol vent \Mraég renoved by vacuumdistillation usi ng heat as_necessary. After
1000 nl ofThisppicessivas iepgatpd urfil poyatercantentiof dgss than DOR%,was ashisysdk dABFR t he

reaction yag Eeg?cﬁ‘éé’%\;ﬂﬂn U%?% wadQ aﬂgdv\;algéﬁlta&rxyas;ﬁﬁg%n‘ﬂﬁ&dg fRnAgsed & the

reaction vessel, a nen a '

sol i I'ssol ved, 25 vacuumdistillation
was agai nceasiduderdd tojan internahistoperature®@f 07-49°Co Potasrivre hbutbride ind&l RWmisved. Thi s

o5,y 0t 4 S LG PV B R g, ¢

det er m ne ravaguel thaicthé mieirnal teinpedatare afiisel rpawtion wimdiepicbetdwa20°C h A fteraadpitien afont ai ned

| ess than 0.20% th i inued as described in th t
par agr aph SSASREVR - oicpripe e GoTplRe, B8 riBion s iakatd fian po8 Wi o (hen

the dryi ngespthas 26°C BESC MM, atNe\tempbasure oAt thehl essedns R5°G andithe reactivit ent  of
| ess than 0.20% was achi eved. After a water caontent of |ess than or about

0. 20% was YatHirsd &7 atleash d hoyre The tsmperatues wag dhep raissd do 3WCy and thyyeartign¥ashar agr aph,

the diggti kil et BRI HitedOhe TEREGCHA tiinlibritofed Fr&¥mpediRsprcand t he
reaction was charged with 2-am no-6-fluoro-benzonitrile (66.2 % 470 68
to check for consumption of the starting materials (typically in 2-3 hours, both starting

materials were consumed (less than 0.5% by area % HPLC)). If the reaction was not
complete after 2 hours, another 0.05 equivalents of potassium t-butoxide was added at a time,
and the process was completed until HPLC showed that the reaction was complete. After the
25  reaction was complete, 650 mL of water was added to the stirred reaction mixture. The
reaction was then warmed to an internal temperature of 50°C and the THF was distilled away
(about 3 L by volume) under reduced pressure from the reaction mixture. Water (2.6 L) was
then added dropwise to the reaction mixture using an addition funnel. The mixture was then
cooled to room temperature and stirred for at least 1 hour. The mixture was then filtered, and
30 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-y1]-1 H-quinolin-2-one.
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mmol ). The reaction was then heated to an internal tenperature of 38-42C.
When the internal tenperature had reached 38-42C, KHWVDS sol ution (1313 g,
1.32 mol, 20% KHMDS in THF) was added to the reaction via the addition
funnel over a period of 5 mnutes mintaining the internal tenperature at
about 38-50C during the addition. Wen addition of 5 the potassi um base was
conpl et e, Rurficdtivaof 4-Aminneisfhetro13¢[6d4-mathyBpipertain-&yB-1RchengmidazdlS-yllRHEint ai ni ng
the internal he erature at from 38-42C. A sanple of the reaction was then
renoved arff"§ ﬁ?%?%d by HPLC. If the reaction was not conplete, additional
KHVDS sol uti oA 3006 middedtk flask émippbdiwkh o cendesse esmpechtwé pobeyiNigaemleand t he

reaction was stirred,at 38- ,42C.fo -60 m t t he,,a n . VDS
Concti on R ot teieaalr Rk placht R oot Shnfl. Cltfeipek S pRERpHRRea g D
3. 50, ti_1€rnnﬂiﬁES-ﬂhormBS[&{l_ﬂ-dEﬂ)yl-bfpeﬂﬂn-ﬂ-y'mHl;bdfrﬂhﬂidnzaBZ-ﬁl}-,lHt-dlﬁmlin-ﬂ@n_aL was
added; if (i(gl(g g;,? ¢g§6{9 é:ar%lg 13’3113@%&? &asnl'usp\’@laeda %d%% e heol I(R)%Orn%)l ahd' S equal

to the ar

4- almi No- 5-shitred) 118 s8mé ﬁtsésébmgat &b}l’\?egpxigﬁkei’saﬁdlh ' Fh&sgdp}mibkiv&h@l&iﬁhh&ﬂﬁl@hﬁenﬂe | |
2-yl]-1H qujnolin-2-one i V] fhe area correspondin t he uncycli ze
i nt er medi dFEX éte“@‘i@&“‘? W)é‘bP‘Ea@? &o‘ﬁ‘%ﬁ%"%‘ﬁﬁ apegiod I°§>€‘Pqué? ihB‘%>tr52)Bfe,a°tl‘ﬁe react or
was cool edydsPheaRtitréd BF BAT5 hdnutRRRIE Mfluk&, Ot {Ki8 pHRCtheBE WiBrHoveBREMNL) was
charged into the reactor over a period of 15 mnutes while naintaining the

i nterndl ttherflaskatng the quspersions wyas THewed 9 G0l clo rid ésmperatu oF 268387C.r elieaced wi t h
a vacuum di,Sthd: 1 . ISty I4at i on

st g heat et Mo PR T 1f tebRdsA Lyl il MBS i), iR

di still at ivsHowaelid wasstbemplaceddd aadrying bray rwhdrisddn avasuupuopact WiChuiti a \Wat er

(1660 ni) ed. t.o the.?2 [Neln) S [ JRiNt ai ning the

i nt er nal tc\éﬁ&paéé g’t% @P@ggaist (goﬁa f@o@%@ﬁ}éﬁ?gg%?)ﬁg r?urah%xéﬁuirﬂg éf’e'v\z/ayé’r?? eh p‘érfﬂergr ed at
20- 30C f orpr@luctas ayelesy fosfder. € cooling it to an internal tenperature of 5- 10C
and thf\sn stirring for 1 hour. The resulting suspension was filtered, and the
flask and filter cake were washed with water (3 x 650 nL). The solid thus

obt ai ned Vias dPrepdradtion af LacicsA dd Saltwefi 4gAminerfifiuoreSe[6+(dnsthy3Piperaxirl-vacuum

oven to pravide 103..9 g, (42 6% vyield) of 25
4- ani no- 5-% ful'gr%%ngy'[dégo?ﬁ-yﬁéﬁﬁ“?nﬂﬁﬂg'roﬁ’iFr‘?-rT-%/I ) - 1H- benzi nmi dazol - 2-yl ] - 1H qui
nolin-2-one as a yell ow powder. ProceduF KNCb\ EfO ~ F NH. HNi | p N

@3
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A 3000 mL 4-necked jacketed flask was fitted with a condenser, a temperature probe,

20  aN; 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-y1]-1H-quinolin-2-one (484 g, 1.23 mol). A solution of D,L-Lactic acid
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Tdume O H 69 [6-(4-Methyl-piperazin-I-yl)-1H benzi m dazol -2-yl]-acetic
acid ethyl ester (608 g, 2.01 nol) (dried) and

2-am no- 6-fl uoro-benzonitrile (274 g, 2.01 nol) were charged into a 4- neck
12 L flask seated on a heating mantle and fitted with a condenser,

mechani cal stirrer, gas inlet, and tenperature probe. The reaction vessel
was pur ge@4sistd) 12 modoflmondmepises e followirlg)pavegepbl aatre 339nhb), winkethanatt i on

m xture was sti Ves W|th N2
Thal et 2k Eat) e preRgsed iEinen ARrRE RS bl RGP ASL. Wil 068 W 10 TE
until a tﬁﬁ&ﬁﬁl&itbl,raﬂdﬂfer&3ﬁbr(wdshe33@)towﬁmt@whtempemurér b68-T2°€r ke inteamaper at ur e

of the mxture was nmintained at 63C 2.6 L of
t ol uene wiEIDgTatyg of they reP?ttS’ﬁ\"‘(q%é“a“ft‘f‘%FélI@tgﬁa% ,CB %ﬁaédﬂ'ﬁ?@gwf@ E%‘??BX& 10
tort, di St:v'aé bisdgtitiRad The msﬂ% thikbure vl'Qscaltefe‘ﬁQﬁllouélpa 030 hﬁéroﬁﬁﬂ'cﬁﬁécﬁng’\ﬁs used

to check he wat er cont ent the m xture. t he, water content was greater

t han 0. 03%e filtratinarid ditask. 2T1€9 1@ I-oﬂaSlE WP&F‘@H’@W%%‘%HH@W“&F\W?@W? mefei bn was

repeat ed. 3 Geaasadmg ek e tidtiah cutid@lBd af QVEBEId el €8 t han
0. 03% \/vasreﬂ-ﬁﬁlcel\l/&egg Af t er ré efélséont eant of less than 0.03% was reached,

heat i ng wdilirat wasdhani stizrediat aan@flmmn éater and deateshto,jgHux @H@m@dﬁfi}m@?renﬁaboét an
I nt er nal Z?ﬁ.empé%ﬁm&fm A %ﬂﬁ% r_egBE @ﬁ?dggs? 596%)%%‘3 ffaﬁpo@f $ 15 THF

3. 39 kg, ot a ut oxi was t hen e reaction
under 182 a¢ricd of aboud 29 mmltctshéfhetrmtitbmﬂzsk Nab theerﬁp@lpéttmmemtﬁma:l teenperatiest i on was

he react FBREARERIDl S0 wifin Troa S BAERE Ao b BB RPED "1

m nut es. Pérodt efrbeutaBOUhiRuten S ’Ihdﬂ&ractbﬁwsedslieoteaﬁ'di; crastals.t B no egsthlsovere was

stirred for our. The.fe rature ralsdtOBC and the
reaction \RH?“%(}L‘*&‘WSF%G" i lagfic *}%gss-m’gé'%“}?u% °r°'%’ﬁ§?f} BW r\%ﬁgqt hen

moni t or ed yi)qH-&ﬁf{mic?tdlotyl}slH'[-QGndleL.’Eonct(wsmhgc{kl fnﬁre %6 oWertl agidet] mﬂue)ﬂastkre
starting matjerials (typi.ca . th startin mat S were
consurkéd E‘!‘dz@% TRaptign WS SEr téf‘e@ Q/&‘iﬁﬂ@)‘?“tesl ‘tfe?qrﬁggqnéchglpg Radleskder conpl et e

after 2 hentils. 9R& dfalOwdle pREA: (it Wis RiuRat@s Jdwiitd aldukOridtion Was added at
atinm, and the grocess was conpleted until HPLC showed that the reaction

was conpl stireed ahp4-29°G ﬁéa@@drt@a@t%@ﬁn% The mescierewassthen pRolegrto gpaueP°Gras added
to the stig{dqedidBdtlabs ?2 btk %&‘ﬂue?é%t?l l_gEﬁB&&ré Qfds Hﬁée& ﬁ%gﬂ@&%@nﬁ&o@“

internal tenperature of 50C and was distilled away (about 3 L by

vol une) uffifted filtexy umemt@svwweashqddﬂﬂt ¢teanple 84 mir) W)&tlmcbuntmeemte(@ 6 L) was
then agdded (i ]%RI\M %8s it 6. r%ﬁec&h‘? Bt ok WS GseddStoVWas Qhé"‘ﬂgértéa%‘ E‘&' ape! . The

m xture was 't cooled to roomtenperature and s irred for’at least 1
hour. Theprwweoduterveaswepeated 2 mokd tithes clthe coliedted Qolidhweasf drietido a calstantwmsightashed wi t h

vater (1. gO"IC) ﬂnd\el\# ;['aréuu7n(1) %1) gtvgglrl}gll ov(an yxelcii'rkg Slﬁnldg %SI %A) of/ the crystalline yellow

lactic acid salt of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-

1H-quinolin-2-one. A rubber dam or inert conditions were typically used during the filtration
25  process. While the dry solid did not appear to be very hygroscopic, the wet filter cake tends
to pick up water and become sticky. Precautions were taken to avoid prolonged exposure of

the wet filter cake to the atmosphere.
Commercial lactic acid generally contains about 8-12% w/w water, and contains
dimers and trimers in addition to the monomeric lactic acid. The mole ratio of lactic acid
30  dimer to monomer is generally about 1.0:4.7. Commercial grade lactic acid may be used in
the process described in the preceding paragraph as the monolactate salt preferentially

precipitates from the reaction mixture.

Example 2
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ethanol (1.2 L). The bright yellow solid was placed in a drying tray and
dried in a vacuum oven at 50C until a constant wei ght was obtai ned
providing 674 g (85.4% of the desired 4-

am no- 5-fl uoro-3-[6-(4-nethyl -pi perazin-1-yl)-1 H benzi m dazol -2-yl]-1
H-qui nol i n-2-one. 70 Purification of4-Anm no-S;Jl uoro-3-[6-(4-nethyl

pi per azi n-&npmnalwbeﬁzacmdalzldaltszqu H quinolin-2-one A 3000 nL 4-neck
flask equig Ql?ﬂn%tcbys?al 91?‘3’&':9 tenperature probe, N2 gas inlet, and

mechani cal rwas ace in a heating nmantle. The flask was then
charged with 4Prefminary XRPD (X-ray powder diffraction) analyses were carried out on a

2. one g XED-4y Aol Kot BB R g OLKpIERACT SRRt Tooh O

et hanol5 ( bQﬁX@pddMiﬁﬂﬁe fedus Krragl tubé. nTiecne mhmsnéml&rﬂgewtmm 4p&Viand i s used

The suspe was I fed t t, £ atur of about
76C) with ‘@t‘? TR r E %g?rﬂase 8‘?85% GTTe ?‘t%were Sé&r"%i é}}e‘)‘g@ ‘e"e‘ gt " hen
stirred fcyas4dt ofD.15 ! eDiffrdetddGadigtioh ivae detedibd bymssxap@emﬁuaubmeetbmt Avas
removed from 10 the flask and the susp nsmnH\%?@a ﬁe to C8QJH 0 a
terrperaturthﬂtﬁw@he%e@‘mq‘ﬂ’éscaél&% W (Oecon Qflsfeﬂ’é 248491 %&3 i 1 ter pad
vas washedisy, t B-Aahé6s-fludroXs-fE0d- rﬁea)yiplﬂaiv&m-ugbhHvueﬁﬂinidazm%n}nﬁqulﬂdmc ed in a

drying tray and dried in a vacuum oven, at until a —constant. weight was
obt ai n¥d (ﬁ-/ ilectie jagid seft watfound topxbigit 3 highodegzse of erygfallingty gd hape2 disinct | ed
product asedauetiQWimedar - 15 D. Preparation of Lactic Acid Salt of
4- Am no- 5-fl uor o- 3-[ 6- (4- net hyl - pi perazi n-1 -
yl)-1H benzi m dazol -2-yl]-1H quinolin-2-one, FormA F NH2 NN o H
DX- Lacti ¢ Agter SrBChdidlrmaibiids Mznb‘- uovo-3 -[d (4-WlethiBip&ratih-Op)) 43000 nlL
4-necked jacketed flask was fifted with a condenser, a tenperature probe,
20 a N2 gd@’q"ﬂldwl'zﬁﬂd?%qlf’r’é‘éﬁa?rﬂ”ééPC’§3t4cfdr5‘?”"4’he reaction vessel was purged
with Ng for at xp@RAStas daridd S\ﬁt\ﬁ% ki %E‘%P&h%\%’e‘i] difeh&ometer (Copper Ko
4-am no-5-f|uoro-3- 6- (4- net hyl - pi perazin-1

radiation). Metallic sample holders of 0.4 or 0.8 mm dep were used (TTK type). Due to

the high potency of the investigated drug substance, the sample holders were covered with a
thin Kapton foil after preparation in a laminar flow bench. The wavelength of the CuKal
radiation is 1.54060 A. The X-ray tube was operated at a voltage of 40 kV, and a current of

20 40 mA. A step size of 0.02°, and a counting time of 2.0 to 2.4 s per step were applied. Due
to packing density of the powder in the sample holder, the recorded intensity may be variable,
and a small amorphous background resulting from the Kapton foil is difficult to distinguish
from any amorphous drug substance that might be present in a sample obtained from a
crystallization experiment.

25 The XRPD pattern of Form A is provided in Figure 1. Relatively prominent two-theta
peaks were observed at about 5.7, about 11.3, about 12.4, about 15.3, about 15.9, about 17.0,
about 19.1, about 19.7, about 20.5, about 20.9, about 22.8, about 23.4, about 23.7, about 24.7,
about 25.0, about 25.9, about 26.9, and about 31.2 degrees.

30 Example 3
Hygroscopicity of Form A
Investigation of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-benzimidazol-2-
yl])-1H-quinolin-2-one lactic acid, Form A, in a DVS experiment shows that below about

80% r.h. the investigated Form A is not hygroscopic. All DVS measurements were carried
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benzi m dazol - 2-yl ] - 1H qui nol i n-2-one (484 g, 1.23 nol). A solution of

D, L-Lactic acid 71 (243.3 g, 1.72 nol of nononer-see the follow ng
paragraph), water (339 nL), and ethanol (1211 nl) was prepared and then
charged to the reaction flask. Stirring was initiated at a nediumrate, and
the reaction was heated to an internal tenperature of 68-72C. The internal

t enper at upe abR.5%elatiealpmidity chanzernat housi Hewever, egposyre(o by conditions abpYfut es and

t hen heat t hr ough
0. 20y R 8 W elRRE LA M 35 ol it tyg he JBUED | N Mok
was equi ppeasusezieht time.  Furthenmere, thermaser aptake Way ot ompletevden 344309 feiaeser |
addi ti on thlé”ﬂa[aﬁveenﬂuraﬂﬁ,( v’(J;H s ElcarfiRd @ &14 fbm 9% t@%ogverﬂ@a:@s@tgldfrtﬁé pvkhe

filtrate was at a ne |umrate and heated to reflux (internal

an

t enper at umeasofemeitoue shows @) Figws 3 anddmi nt ai ni ng a gentle reflux, ethanol
(3,596 nL) wa Q¥ s deffddQt 2 9T 1580 YleatéOniH NUt €S.
The reaction ﬁh aﬁe\%gégso{ilﬁg&?%@ng ;tno agcrrﬁ I nt e?na terrperatu?ltea rangi ng from

about 64- 2QGngim] (rion eqBlitiimnsituations and this tenperature was nmintained for a

period of about 30
crystals were

present,

m nut es.

The reactor was inspected for crystals.
then crystals of the lactic acid salt of

If no

4- ami no- 5Tabledr Yaistire Iaduced Weyght Ghpugedn Lactate Salts of 4-Amino-5-fluoro-3-[6-

yl) - 1H-be -y 0.1 nole %9 were added
to the flg‘ék‘mh?@ﬁ’%ﬁ %é’l) 1%%%1'&81&0?2%{]%‘3@86 %EB%OC for 30 minutes

bef ore agai n i nspef$dltRyrmhe f | MMMEQMMe crystals were present,
stirring was reduced to a | ow [&@ber@and tdye, mxgact i@y, n@s sStoredrat 64-70C
for an additional 820.m I"Il.lf es The reaction vwas theon caooled to about 0C over
a period of about PLasBigridalland| ¥ resul }ng nmixt1#&% was filtered through a
25-50 mcron frit g{ata{emwugr 0 reactpganas washegd w thi et hanol (484 i)
and stirred until pHre—dnternal{20tenpefrabure—was—abeut—0C. The col d et hanol
was used to wash t"lteacﬁeT"t‘agP <@68 and th(?fgs proce?j%;‘?e was| repeated 2 nore

tinmes.

The collected solid was dried to a constant wei ght at

50C under

vacuumin um oven yielding 510.7 g (85.7% of the crystalline yellow
l actic aana 'Eglte#

4- am no- 5011&3&&&[8@:1{1@ (4- net hyI pi perazin- 1- yI ) - 1H- benzi m dazol - 2-yl ] -

1H qui nol i n- 2- ne A rub e mor ondi tions r al ly used
dur i 'hg Che 11 100 PV SRR E RGeS et AN PeCUre BB Lo be

very hggr esdse ponditiohd 't 30/&2/6(6% Iré1&tive GalnRlity QA 30°C/ %P teldtivel BuMAitp! Salatbnbecone

sti cky. Precautl ons, were taken to avoi d, prol onged exposure of

t he wet

filter caR¥nRiesof e fige baephe Farm EovRRtierdm sealed Y‘&ls ézeﬁlea aFBI7at SMPSRRSNt ai ns
about 8- 133mMésmwirat fillled A PreCAidmBinB® timdlpdRiEsS ardNshalyzéd BdrSchiemical sthiiilipn t 0 t he

nononeri c | actic aci

aRRJest were gul

generally

The ol e rati o of

lactic acid_ 30 diner to. nononer

%dﬁt PEsotRtREpEed fimgpaigts and Rssayed Ry BB Yrvistls n t he

is

process dm%mbleba@lvewﬂgﬂ]h&tdafoec geioN@bRA CadpaMAR tBS sSIRE stale n@ha@m’bﬁ st t

pr ef er8nt

chemlégl stability of the various salts are given below.

Table 2. Solid State Stability/HPL.C Analysis of 4-amino-5-fluoro-3-[6-(4-
methylpiperazin-1-yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one Free Base and Lactate

Salts
Area % Area % at
Salt Storage Condition
at Time =0 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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precipitates fromthe reaction m xture. Exanple 2 72 X-Ray Anal ysis of
Lactic Acid Salt, FormA Prelimnary Crystallinity Studies Prelimnary XRPD
(X-ray powder diffraction) analyses were carried out on a Shinadzu XRD- 6000
X-ray powder diffractonmeter using Cu Ka radiation. The instrunent is 5

equi pped with a fine focus X-ray tube__ The uge voltage and anperage were
set to 40 Devatand 40 nA,98déspect i\P85Y. The d| 4EC/d¥nBelatyntivmidititt gring slits
were set @ ot ETVITTg FHloh T WaS PEPC/A8% Reldtve MiRudin 1 1|r act ed

radi ati onﬁ%%Ctﬁgtmtp ggg?ga Nal Qgr?!fm‘i | latibn d@?/grinre A Fhe%a-tv\o t het a

continuous scan at 3 /mnute (0.4 seconds/0.02 step) from2.5 to 40 C was

d. 4- Agj 5 LA . ) ] o N
used. 4 AThIs: §3ll>;1ifd gfaﬁ%ﬁ?iﬁ& Kby 6 6icBitd Sl of 4-Amino-5-fluoro-3

uindlin 10 2-one lactic acid salt was found to

exhi bi t al6H@eghettifpiperazin-1-gb-} Hrhenpinddazgl-2d 1H-guinglin}-en¢ nct powder X-ray

di ffract irom TRk O Ta O

Ar ni no- Sy dor o- 3- [ 6- (|4AreRYdut ITphepel aﬁeh-/j’lat;ll‘l?fl IZI- Shespz iCohditiono| -|2

yl ]-1H qlii nol i n-2-one |Lactic Acid, P#¥m A 15 XRPD was carried qut with a
Phil i ps KRRl powder [djglghract omet e[ ogdgopper Ka |[Begli atton). Mgtallic sanple
hol ders @of 0.4 or 0 8 mmdepth werelused (TTK ty : le high

pot ency ofecttte investi|g8B8d drug sup%lnce, the saARPPH HBFREES |were covered
with a (hin Kapton foil after preparation in a lamnar flow bench. The

wavel ength of the CuKal radiation is 1.54060 A. The X-ray- tube was operated
at a véltEEEmP)ES40 kV, and a current of 20 40 mA. A step size of 0.02, and a

counting tbﬂiﬁaéﬂon%tﬁhiéso 2.4 s per step were applied. Due to packing density
of the powder in the sanple holder, the recorded intensity may be variabl e,

and a small arf®Pphdgs WAckpewisrd r dming-3rfugregniodraetbylpinsfrzingl-YD-14- gi ffi cul t

to di sti ngilHfidazbl-207.88Yq AR BRAL Fofth UY wak Bedvided lAd filgd Giib abesruesent in a
sanpl e obtained froma crystallization experiment, 25 The XRPD pattern of
Form A i sdismeier dienf fompigssed af S00Qanshpying:p Fpaﬁfﬁbﬁieﬁ%ﬂloldt et Bty ks were
obser ygd ?c%ulﬁ@%%sifé- shren@R QA tHidindss GFARL borkghct, widd Qéhsuted Whing2P YL 2d6- 9, about
17.0, about 19.1, about 19.7, about 20.5, about 20.9, about 22.8, about

23. 4, abodebletFardnegyyGester and Mitutoyg shickness. grugebdlhen zompressgd Jigt lagggge $alt and about

31. 2 degr ggsis sﬂg%&?%ﬁ_&&%&out'ﬂ%&fd@&?@@éaﬁio} Yi@f Form A Investigation of

4- am no- 5-f1 uoro- (4-met hyl pi pérazin-1-yl)-|H benzi m dazol - 2-
Table 4. Compaction of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-

15  benzimidazol-2-yl]-1H-quinolin-2-one Lactate Salt
Salt Form Compact (200 mg at 5000 psi)
Forms Thickness Tensile strength (SC-Strong
Compact (mm) Cobb)
Lactate-trial 1 Yes 3.06 . 13.8
Lactate-trial 2 Yes 292 17.9
Lactate-trial 3 Yes 297 16.1
Example 6
Morphology of Form A
The crystal morphology of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-
20  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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yl]-1Hquinolin-2-one lactic acid, FormA, in a DVS experinment shows that
bel ow about 80%r.h. the investigated Form A is not hygroscopic. Al DVS

measurenents were carried 73 out at 2.5%relative hum dity change per hour.

However, exposure to r.h. conditions above 90%led to a significant water
upt ake, which was not conpletely reversible during the applied mneasurenent
time. Furthernore, the water uptake was not conplete when at 4500 m nutes
t he rel atill’:?anﬁ'm dity was scanned back from95%to 50% The results of the
DVS 5 neasurénent are shown in Fi gures 3 and 4. The aqueous solubility of
Form A i n D8€ efFoxesA det ermi ned at 23C to be greater than 400 ng/m (non

equl 101 UM S1 Gy k) Glohmg U s LOAUEGH ol FRROS (5 Lac1 2L ©

=

i
Salts of 4-Ami no-5-
(4- et hy/| pingthylpigérapint-1-y1)) 1 Hi bénbisridezoli 2chd bH-qRinglif-2-DRe tpatinadid, Fomm dnavitBal t For m

1755, 12" ool gt DEy Rlta SHRRIEn gl U il BE AR el T,

Exanpl e 4 dhexdbthermicSsiginl loif (RpmDiAy ngro B EIC Gmalp mesinmin)f whish bees emanediatelyr m A wer

. Cned. i o \ _ lati
i ity aRiCHOE ot PR SRR posttly BB BP RO WA Re Bleorig L 2L 20
and For m Aastieragids The eldernved endatherthio/sigabwamabeut @rity, hichtvenficoatspoml to aSanpl es

e

stai 1y vl el G bR L AR b A e AR KA ¥ sy e by

HPLC wi t h édyerithent dtlacheatinglrite pf 20Kminaksnlted in addiplechifirof Thwobsaiddesdatimpir i ng t he
solid state \(g?a?%u; n state O.cheni cal stabiljity of.the various salts
are given R hnie el Ty vt e ) ined e esh Bl P
4- am no- 5-decothyosition [ob-thellactate salt started to take place above 200°C. After reaching a
met hyl pi perazi n- 1- = benzj ni dazol - 2-yl J-1H- qui nol i.n- 2- one Er ee. Base and
Cactat o bt o 40 e Saplervs afcuoit 1 e i f B o RS T e
weeks 5 eeTHiageord bcanGhOwe o 3RaN 6166 U cuirfedt@nditigitalAC Yof about 0.1 J/gK. The

first step was found near 2°C, and the second step was found to be at about 94°C and shows a

rather strong relaxation peak. While the first step was attributed to decomposition products

formed during the first scan, the second step might correspond to the glass transition of the

amorphous form which is described in Example 9. A representative DSC thermogram is

20  shown in Figure 2.

Example 8
The Amorphous Form of 4-Amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one Lactic Acid
25 The amorphous form of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-yl]-1H-quinolin-2-one lactic acid salt, was produced by lyophilization of an
aqueous solution 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
30 G2 glass filter was placed between lyophilization unit and sample flask. The cfear 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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Lactate 98.41 99.04 30 ¢/ 60% Rel ative humdity Free base 97.77 98.23 40
C/70% Rel ative humdity 74 Lactate 98.46 98.55 40 C/70% Rel ative humdity
Bis-lactate 98.99 97.92 40' C 70% Rel ative hum dity Table 3. Solution State
Stability/HPLC Anal ysis of Lactate Salt of 4-Am no-5-fluoro- 3-

[ 6- (4- et hyl pi perazi n-1-yl)-1H benzi m dazol - 2-yl ] - 1H qui nolin-2-one Area %
at Time - oftaifed tyelhmveaolid gowdar meas- clpradiagizsd Shio payder Ghriedl diffpetion.aBemare 98. 80
98. 60 5C tate 98.180 T ' . Ere the LRerms SFQpPAcCt i on
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15  form, with a Perkin Elmer DSC7 (gold sample pan sealed in air). A heating rate of 20K/min

Q

revealed an endothermic signal of the amorphous form near 87°C (peak maximum), which
corresponded to the glass transition of the amorphous form. Subsequent exothermic events
between 110 °C and 150 °C (major exotherm at about 132 °C) followed by an endothermic
signal (at about 179 °C ) which might be attributed to the existence of a melting point

20 somewhere near 180°C (AH ~ 43 J/g, under decomposition) suggested a recrystallization into
a new form. The endothermic signal was again followed by an exothermic event (at about
185 °C) which could be attributed to a phase transformation (AH~ -7 J/g) and a further
endothermic signal (at about 201 °C) which possibly corresponded to Form A.

25 Example 10
Hydrate of Lactic Acid Salt of 4-Amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yI)-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.
30 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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better flow properties, which positively affects formul ati on bl endi ng,
filling, and tableting. 75 Exanple 7 DSC of Form A Differential scanning
calorinmetry (DSC) was carried out on 4-am no-5-fluoro-3-[6-(4- 5

met hyl pi perazi n-1-yl)-1H benzi m dazol - 2-yl ] - 1H qui nol i n-2-one | actic acid,
FormA, with a Perkin Elmer DSC7 (gold sanple pan sealed in air). Using a
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4-am no-5 uor o- t er

benzi mi daz#e2ds fbéﬂoqblagfg‘f 1”%2’2‘%&}5 ?’a?@?‘ftégééf‘%ia@ai 4.3 Was produced by

| yophi i§ zation of an aqueous solution as follows: 580 ng of FormA were
dissolved in 5.0 m of water. The solution was filtered through a 0.22 sm
M1 1ipore €iltARalysis of HydrateWater ContenginBoxm¥hi o 2 100 M round- bot t oned

gl ass flask at RBFTR :ﬁalyh@ oP'FGﬁH Btﬁmﬁlés)ke%zﬁ&lné FeighiedobsOst abbutt 31Bs| Waphi | i zer a
30 & glass filter was placed between |yophilization unit and sar’r17)leflask

The cl ear 23HRARERL IWW%%%WPS&S%JWal?&’?’?/a‘f"é,‘é“t(t‘?@ﬂefa&"wﬂth%l %78C, and

subsequent bpwdidi e RapletdypRtnovididiat 136°C. fpma%awly&ﬂmmoﬁ@m@md to a
| yophi i zer. Lyoph| |izer type: CHRI ST, BETA 2-8 LD-2. The injtial pressure

of was29. ohistheriiration @lsp deteimined tp Pa@w@%}%ﬁwdm thegiséght Jass 1a theak3t

FTIR likley corresponded to the water content. Although not wishing to be bound by any

particular theory, Form B is characterized as a monohydrate, since the theoretically expected
water content of a monohydrate of the mono-lactic acid salt of the compound of formula I is

~ 3.7%. The TG-FTIR analysis was carried out with a Netzsch Thermo-Microbalance TG 209

25 coupled to a Bruker FTIR Spectrometer Vector 22 (sample pans with a pinhole, N;
atmosphere, heating rate 10 K/min). The same instruments were used in all the examples

described herein when TG-FTIR analysis was carried out.

D. DSC of Form B

30 Differential scanning calorimetry (DSC) was carried out on Form B samples, 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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17.5 hours, the lyophilization was found to be conplete and the flask was

di sconnected. The 76 obtained yellow solid powder was characterized by
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4- Am no-5-f | %gr -3-[6-(4-met hyl - pl perazin-1-yl)-1H

benzi m daZBM Y@T‘j’-- 1H qui nol i n-2-one, Form B A Preparation of FormB FormB
was obtained by all of the follow ng procedures. 30 Form A (202 ng) was
suspended in 2.0 mM ethanol - water (9/1, v/v) at RT. for 42 hours with
stirring. #’f‘i‘é“l’g‘?.ﬂslpensi on was filtered and solid obtained was dried in air at

room tenpEydhte 6 Labke AiciPiSaR Oifi 4L AnfRo-S-Ha6C3-REUaRsthlypiperaan-13ndimr DSC as

Form B
20  benzimidazol-2-yl}-1H-quinolin-2-one, Form C

A. Preparation of Form C
Form C was obtained by all of the following procedures.
To a concentrated solution of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-y1)-1H-
benzimidazol-2-y1]-1H-quinolin-2-one lactic acid salt in water, was diffused of acetonitrile
25  vapor at 5°C. Additional acetonitrile was added to the resulting slurry. The mixture was
filtered and the solid obtained was dried in air at room temperature. The final solid was
characterized by XRPD and/or DSC as Form C.
The amorphous form (about 200 mg) was placed under 75% r.h. (relative humidity)
at 40°C for about 4 days. The resulting solid was characterized by XRPD and/or DSC as
30 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.
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77 From A (115 ng) was suspended in 2.0 M MEK - water (9/1, v/iv) at RT.
for 21 hours with stirring. The suspension was filtered and solid obtained
was dried in air at room tenperature. The final solid was characterized by
X-ray and/or DSC as FormB. From A (250 ng) was suspended in 2.1 n
acetonitrile - water (20/1, v/v) at 50C for 5 about 24 hours vvith stirring.
The' suspe®i onXvRay Andlyssrof@orm& sol i d obtained was dried in air room

t t as Form
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I h h t by Karl
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Al t hough not, w n 0 .be boun h . FarmB is

char act er i P88 a °f§’“ﬁ5°ﬁ% ﬁf%td)éﬁ%gor&ﬁggﬁ%%ﬁ B% éqéilﬁgcﬁﬁme\%ater
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Ther mo- M /Ui 300, #dis 2961 ¥ sorceiigbleciat alatticeexprrsionrand RORACHQN QFFIISR Vect or
22 (sampl enbaisentibd 43 tfe WitéRohtent chidigesdt NDsphere, heating rate 10 Khnin). The
sanme instrunments were used in all the exanples described herein when

TG FTIR analysis was carried out. D. DSC of Form B 30 Differential scanning

cal ori nmetrgy, (Dm Wﬁﬁﬁ&te@dat@#éoﬁ@ntFﬁJquBcsaﬁm es, wth a Per ki n El mer

DSC7 (gold sarrg eTpan sealed in air) aheatlng rate of 20 C/ min
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20 rate of 10 K/min the weight loss started just above ambient temperature and the 4.6% of

water were completely removed near 150°C.

D. DSC of Form C
Differential scanning calorimetry (DSC) was carried out on Form C samples, with a
25  Perkin Elmer DSC7 (gold sample pan sealed in air) using a heating rate of 20 °C/min. The
DSC investigation of Form C showed a very small exothermic signal between about 48°C
and 80°C, this exothermic 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
30  °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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E. Hygroscopicity of Form B DVS showed that Form B does not readily adsorb
additional water to forma higher hydrate, but the (hydrate)-water was
conpl etely renoved under nitrogen (0%r.h.) within a few hours at room
tenperature. Scanning the relative humdity back to 50% showed that the 5
previously | ost water was readsorbed when a relative humdity of about 20 to
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was obt ai ne t he Wi ng procedures. To a concentrat ed sol ution
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resul ti ng sudhlhighamoThte ofvaterur e was filtered and the solid obtained was dried
in air at roomtenperature. The final solid was characterized by XRPD
and/ or DSC as Form C. The anor phous form (about 200 ng) was placed under 75%
r.h. (I5el Exampledani di ty) at 40C for about 4 days. The resulting solid was
characterl & ~Q I L 0 shing to be
bound to yp%g¥ |cu éAr aie%’rf? §.55‘§‘8’6£?&€L‘fm8%‘f§?&3%&q’;’s¥%h condi tions
t he annrpﬂreutmfd@zqmad}ﬂsﬁ-QNnonw-qnniEvrﬁd)m H (a transient nesonorphic form

(;Sscri bed 4 n Eﬁ%maﬁol}gff‘o%nebn after), which then transforns into Form C.

Form D was obtained by the following procedure. The amorphous form (about 100
20 mg) was placed under nitrogen at 120°C for about 5 hours. The resulting solid was
characterized by XRPD and/or DSC as Form D.

B. X-Ray Analysis of Form D
XRPD was carried out to determine the XRPD patterns of Form D in a similar fashion
25  as described for Form A in Example 2. One example of the XRPD pattern of Form D is
provided in Figure 8. Relatively prominent two-theta peaks were 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.

30 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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B. X-Ray Analysis of Form C XRPD was carried out to determ ne the XRPD
patterns of FormCin a simlar fashion as described for FormA in Exanple
2. One exanple of the XRPD pattern of FormCis provided in Figure 11.
Rel atively prom nent two-theta peaks were at fromabout 3.2 to about 5 3.6,

at fromabout 6.5 to about 7.1, at fromabout 9.8 to about 10. at from
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FormC, t lues are located at 20 3,25, 6.5,
and 9. 75. Uﬁyhi%&%gﬁ@ﬂﬁ?dﬁ%&gﬁl&ag gg%gﬁcﬁbe i ndexed as 1/0/0, 2/ 0/0 and
3/0/0, it is readily conceivable that a | attice expansion and contraction
occurs ing 15 ofFdiEsi on as the water content changes. C. Analysis of
Hydr at e ter ntent 1n Form C TG FTIR anal ysis of Form C sanpl es reveal ed
a wei ght | oss Differghidal scannigg/salogimetty (DSE) as promdsout gn Farmy Posamples.eth 4 | es

bet wegp fﬁqﬂg § o] 0 Kimn
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si gnal 5/ en about 48C and 80C, this exothermc signal was attributed to
crystalli ‘ion of a small anount of residual anorphous form Between about
78 ands5138C several small endothermic signals (at about 109 C, about 115 C,
and about 127 and .one exot herm c signal (at about 123 30 O

suggest ed®t hat PﬁcPBF‘@'%‘fP[m@]?ranm tions are taking place. These effects
were followed Dﬁﬁm&: &bbﬁ@@tﬁﬂ@@hh&ﬁlﬂb of BorgBlsh¢wAR aa éﬂambﬁag)wav&rmpta& peak near

150 C. so f For CInvetl i 0 of Form C
o Dve, Bt P ontia aftée s it Setee 86 S0 CBUSHFRRRL Koo art o
t he nmeasucanfpltttly aclehseb @tén rh. 8P4s atarinbitocdld afd képh €hepee fos UL igBR! .However,

20 scanning from 0 to 50% r.h. resulted in a water uptake of about 4.3%, which was near the

value found at the end of the measurement of Form C.

The DVS investigation of Form D is consistent with the result from the Karl Fischer
titcation (hydrate-water content suggests a monohydrate rather than a hemihydrate, in
Example 12.C hereinabove); however, the sample recovered at the end of the DVS

25 measurement again showed a Raman spectrum that still substantially corresponded to Form: D
with slightly variance. It is expected that such a sample would also show a slight variation in
XRPD pattern.

Example 13

30 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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Wil e the apparent irreversibility of the water sorption was noted, the
Raman spectrum of the 5 recovered sanple still corresponded essentially to
Form C. Al though not wishing to be bound by any particular theory, the
reason for the irreversibility found for Form C may be due to sone

remai ni ng anor phous material that is crystallizing during the neasurenent.
| f this thesiBorisA (IP0rreg) was duspenddden 2/0uml efawater at covire tetmperatufeo{RaT-Cfonoul d be
about 4. 6% ound. . th ' ri shown

ner oi n- ababelt 24P ith Riink SepBERinbel Byl bl ol he HRET AR b3

mol ecul es hpws, thosuspinsion rwas filtFied ahdisalidtobtained srasnddcimrpinat soonh temperature. han 15%
of water ' r.Si . ol ' hi gher
nydrate a0 BbpCRmE bR ndind SRl N RaRiEE BPXRPPRIPDRERe ] B0
channel5 t FatmBan accommopdate such high anobunts of water. 15 Exanple 12
Hydrate of Lactic Ind . Sal f . . .

2 A no- 5 1 o 85 (400 B e Rlsolysd 02,0 vter i thsplution was seeded with 60

benzi m daxgg ef2Foyth |E. 1$tsgensivml was-stirred éor 3Fdaysnat232C. Ahe pasnbihg suspafsiokovan D Form D

was obt ai ngd e f.ol l owin roced I SrpBe hous f@rm (about 100 20
ng) was pl X rggxntﬁfrltgeesfofhﬁiok’lggﬁggm%tc ef%%yf or@%’é@@?eﬁgg%‘? EThe resulting solid
was char act er FriomdA (A60 Xh)Bvaa diksclvedoC.0anl watentandthe BolutiorRays séeded ywith 200f Form D
XRPD was carried out .L.o deter.ne the PD) patt of .Fo Din.asimlar
ooni ot 58 SLRGmCH, 8 AFOGHE Mo aBer B3, 800 4525, g ok ot v Xp
pat t er n ofobfzimedn Thei rssultingopastdewasi dilukddgwithe 1.8 . mIRehter, iane sghtly ovarmedip.t Ao- t het a
peaks were at about 4.0, .aboyt.8.0 abaut .11.5 . a t 1 w.abaut 14, 3,
Pbout 1. domibgpyrs psfipd 788 Solheng s el pewd vtk a1 mestt oo a3 o
about 27. Zheawmeshltiiganuipersion stitegl for abouB @6 Gourf\av23rEl Thotestliinyg aispendbh avas Cont ent
I n Form D \\en r eshl repared .s I For S alyzed by TG FTIR a
wei ght 1o tere%?nadéﬁ%i?ﬁgfg})aﬁﬁegﬁm cgeflé%r%&??ﬁ%f %Bta\éﬁﬁ‘gf ture range between
70C and about AXOmtivwmsf tHeGumivdphol$ femV@2P k) In0KE miasasaddded tous.e chltTHR AL er .
However , ubsequent wat er . anal ysi Karl .Fischer ti# i on showed a
et et - contURRPIGRY, S diaele ( E RS elirtto wh Rwgts BE0% atd i e S0 °
hem hydr atsespedsionivais kiirkedl fipr hthvat 24 hersd dPC, iteemdlltevwd! THe dojid alieinarwasrdried bet ween
the two anal ysi.s. Since saml e hoys form obtained from
| yophi | i zéﬂ%%i‘-’;ﬁa?&%%%m%ﬁvgé@g%@@gﬁes ncei vabl e that water
adsor bed by t hEormn@(1890tg) Way ditsoRed 12 RBSOTHF ad 1.8 mIMyKF-sar (1@ vivr med even
U X e Confatniy 395 TERE ki) ol ShoVate torpezatare noar the boilng Eipareiire of

the solution. The solution was cooled to 1°C and precipitation occurred after about 2 hours.

Stirring of the mixture continued at 1°C for about 2 hours, then filtered. The solid obtained

was dried in air at R.T. and was characterized by XRPD and/or DSC as Form E.

The amorphous form (210 mg) was suspended in a mixture of 2.0 ml acetonitrile with
25 0.1 ml water, at 5°C for about 5 days with stirring. Then the suspension was filtered and
solid obtained was dried in air at room temperature. The final solid was characterized 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.
30
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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5 the TGresult and the water analysis by Karl Fischer titration nmay al so be
an indication that a very hygroscopi c anhydrate was initially obtained. D.
DSC of Form D Differential scanning calorinetry (DSC) was carried out on
Form D sanples, with a 10 Perkin El mer bSC7 (gold sanmple pan sealed in air)
using a heating rate of 20 & mn. The DSC investigation of Form D reveal ed
mul tiple tabanssnt, atsons 1241 taboumSAmimuthlé&crthutslt?ghaboume&ﬂ abg@ 20.1¢ dteut 21,3 J/ g)

fol | ovied. byo o SRAE BRCBLIELT, ocil SRkl o 16 b 6 Qi 227 A acind, o

exot herm er eén i’'mc Sighal near 191 C
(AH - 31 aid afout 66 degreelgr oscopi city of Form D Dynam c vapor sorption of a
sanpl e of Form D showed an additional water uptake from 3.6%to about 9%
when the hum dity was raised to 90% and the (hydrate)-water was conpletely
rel eased when AnblysivefHyiraterWaket GofiéatamHBorneft there for 12 hours However,

20 scanning fr 0 ta 5 su t 4. 3%
whi ch was near‘f alwgpgg/o%gﬁanglf Eeﬁ%ggﬁdw%gh rfr\li'% Jrﬂ’ ?—%rm C. The
DVS i nveStHSQatAmh@me:ﬂtemeOIIGmﬁmﬂis wsightribsswtairtad N@Eabb%aﬁl‘ﬁlerft Itdmpei'diﬁ'e Kar |

Fi scher t h drat ter c nteni_ sug a nmno te.rather than
= hom nyarat all e wagen i omieTesfS el i 024 Siiales Sprieiaie BafFi# F ecover ed
at the endogsf(cdrfbepda‘dﬁlg% hgr&a&wraeéméﬁs) agaests taitmmd Bois BdeRdhygpect r um t hat

still substantially corresponded to FormD with slightly variance. It is
expect]e)d that such a sanple would al so show a slight variation in XRPD

pattern. Bxanpbscb$FetmEydrate of Lactic Acid Salt of

4- Am no-5-fl uoro 4- et h pi p in-1- 1H )

benzi ni dazol - f’gfferen&%%w qaﬁ’n?e%ggfcé&aﬁf’%ﬁa oW qn Forn & FPlk i M E Form E
was obt ai 'PéﬂmbElm%i' bsof (gtomesafnpielp@mse%d waﬁ:r;@mgraaeanng&&e GPZONOMiIn390 ny) was
suspended in % m _of water at oomten&erature for, about 24 hours
with stirring. DSSnpf & ominberevssled \iaultiply K Eapsitiogsn & ‘§1’ rprgmingpt peakpour 48

hours, 15t h%o?rb‘s“pl@ﬁdb%‘@Qn%ﬁoﬂmbﬂdl@ﬁi%ﬂal%ﬁlr 04E ARRRL Al 18] which Wid BflokRaai r at
roomtenperature. Both the sampl’'e nunber one and t e final solid was

char act er ibyeti veyy sertiDengdethennpicpmd s gery smalrqrpthermic signal at about 90°C and
about 93 °C, respectively), and a stronger endothermic signal near 130 °C (AH ~ 36 J/g).

E. Hygroscopicit}r of Form E

20 Investigation of one sample of Form E in a DVS experiment reveals that Form E
absorbs about one additional percent of water when the relative humidity was increased to
90%. A water content of 18% at 90% r.h. would suggest the existence of a hexahydrate at
high relative humidity. When r.h. was scanned to 0% and kept at this condition for a few
hours substantially all the hydrate water was desorbed. However, when scanning back to

25  50% r.h. the water uptake within the investigated time scale was only about 6%. 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

30 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 (400 ng) was dissolved in 2.0 nil water and the solution was seeded
with 80 ng of FormE. Suspension was stirred for 3 days at 23C. The
resulting suspension was filtered and the solid obtained characterized by
XRPD and/or DSC as Form E. From A (460 ng) was dissolved in 2.0 m water and
the solution was seeded with 20 10 ng of Form E. The suspension was stirred
for 3 dayExahple34£. and a thick paste was obtained. The resulting paste was

diluted w 1.0 ter | A hQn was obt ai ned.
The sl ut e isge BemiBhFis of e AR Saor R, s BRAHEAR "2

r esul t i ngpipespiarisylpiHdienzinddhzolel-ylkid Hequigdini2oonesFatm P3C. The resul ting
suspensi o was, . i & eﬂ,ozli_lq&. the solid obtai ned characterized by XRPD and/ or

fil
DSC as Fot'im E. i?rﬂéso?utl on of the anorphous form (328 ng) in 1.0 nl was
added 50 5. 0 rHornl A (aboBul®9ang)ewds| sysperndeliyih 3dcmel off & mixib@re rof )1 4vdicxapelal@dd t o t he

resulting_mxture.at 2.C. resul.ti S ension i f about 24
nour's. at BT Hu Pt MRS RS LTouns RE R PR O] 202
was char astoat 1% kehrbanddhiDwanfiltesed. [BE salid PasinedEwas-driedhid\air B8R Torgnd wass

di ssol ved in}1é2 Fb ?Z%PE—(EP%ndFl.O m THE-water (1:1, v/v, 20 further

cont ai ni n§P22PEEY B 4P an el evated tenperature near the boiling

t enper at ur e ofThet'HNNIB atialysis .of Fosn Fodanples vonfamed tel chemical ihtegtitarod the

preci phtatio ciyrred after. about .2 hours. Stirring of the mxture

cont i Ir%:ed}a ?{éf%f?ﬂ(#e %ﬁ?ndg’fﬁwgﬁlﬁﬁoéw filtered. The solid obtained was
dried in air at RT. and was characterized by XRPD and/or DSC as Form E. The
anor phous_f or 21 . suspended in a mxture of 2.0 nil acetonitrile
with 25 81 %‘ﬁﬂég&m‘é\é\?ﬁ?ﬁquﬁr about 5 days with stirring. Then the
suspensi on WasKXHRD wed @eiedrvilt toietetrfin®iht XRPEChanerss 6 Hoad Fiift a Sinfilafashichom
tenperature, The final sol.id wag characterized by D and/ gr C as Form
E. The 1#W%ﬁ%|f@f;“a°§ma$ "r:gﬁwr% ga%ﬂ"&a’%ﬁf’ @am#&fﬁsm egrity of
t heI liact pﬂfeidaaintf«‘igire f10.6 ReRERdy pfémgfenﬁ‘ olthdta pdakh WefeCdt Iﬁ‘ﬁ(ﬁt 53DatBut X7,Ray f
Anal ysis of Form E XRP S rried_out to _determ e P erns o
Form £ | nepubiU At | OO 12 4ea0gad2 ) B 15k 00 1t BB 1 20, Cne
exanpl e ohbobhEs.oXEEt PRY, e85 197, 666t B, dbdut 180Mcezh.2, Abdut 2315,8békt 24R¢| ativel y
prom nent two-t het abgeaks were at about 6.1, abo 83 about 8.7, about

b bout 8.4,
12.1, abotftout 329, aboptde-Us19poyt 26,8 hout1 /-4 2bgltns. 1280w 3lb st 2bent Bl 7about 21. 1
about 21. gegregfout 22.6, about 24.1, about 24.5, about 25.0, about 25.5,
about 2&7.7, about 30.1, and about 30.6 degrees.

C. Analysis of 1,4-Dioxane Content in Form F
TG-FTIR analysis of Form F samples showed a weight loss of about 7.2% which was
attributed to release of 1,4-dioxane. Release of the dioxane was found to occur mainly
between about 50°C and 160°C. After the release of the dioxane, the 'H-NMR analysis of
25  the resultant sample confirmed the chemical integrity of the lactate salt of the compound of
| Formula I . Since the theoretical 1,4-dioxane content of a hemisolvate is expected to be

8.4%, it is postulated that Form F is a 1,4-dioxane hemisolvate.
Example 15

30 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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5 C. Analysis of Hydrate Water Content in FormE TG anal ysis of FormE

sanpl es reveal ed a weight |oss of fromabout 9% to about . 18% At a heating
rate of 10 K/'min the weight |oss started just above anbient tenperature and
all the water-is conpletely renoved near 160C. Sanpl es contai ni ng 18% wei ght
| oss (corresponding to hydrate water | oss) suggests that FormE is a
hexahydr aAe 1@repar®Em effFoFmrGn E Di fferential scanning calorinetry (DSC) was
carried out on, Form E ' . Beay ki Pl FSGlspbd@hdvasanpl e pan
sealed in ai r;i:oﬁn%f‘nr%boéé#ega?l'k?)ﬁ‘éas\ré%%%dg? mzzgf@({%b%i@?)s(: of sIl—gor.m E reveal ed
mul-tipl e stiredsi bom nesupetEtge fowsboupd days amshherpuasifiltered. dhe solid pbtainediwaso an

endot her m, ¢_.si gnal r AH - - i W R d by a very
smal | end eﬁé‘r‘%f%%ﬂégﬁab\égtrzgng@gﬁmg%? %(g%lrﬁeg%ibgna ) a%_s abégi}t{\BQOC and about
93 C, §espect iThel'FINMR moklpsissdf Fomy6 saneplefoiohfinmei ¢thesshemisal integrity af3be C (AH ' - 36
J/ig). E rQscQpi cit f Eaor . estigation of one sanmple of FormE
in a DVS 8%%?%1% © PR e'éIf%SOftf(ﬁnéimaEgr?% rl—y'absorbs about one additi onal
percent of water when the relative humdity was increased to 90% A water
content o 18%%% 0% L h V‘%ubd suggest the existence of a hexahydrate at
hi gh rel att ve ‘N SSHEEN T Ch. was scanned to 0% and kept at this

condi tion for XRHERwas hamisdustoldsteanine the KRPBIphttérimcofFptin &tie a watiler fastden desor bed.
However, when scanni back_to 25 50%r.h. .th upt ak i.thin the
invesﬁ gaf%e S‘frf%ﬁﬁg%tc‘gqgg ‘gé’é%aﬁ’f e%\‘bg)ﬁlf e@%pl%ﬁgweg§39P’e'\f’e(?fsllmorHHi}tlsy suggest s
a phase t pvidédimRguronl. Reltivelygdromintntwivstietaopebks woere bioabook 34 abowy 10par ti cul ar

the. Siror BRICLS 819k PHEvY st Raing: HRBLS % Bkl Pl dRet A ubBRaks: bumia

condi t i onsboaNd. Rubant 2015,gbodtePeibaiit2e ®, abamd 318, keuy24.1) abouy 25.9abowt@6.3) nt o Form
I (the nmesonp ic f d i bed i 0, Ex le 17 herein after) or other
f or ns, angb% a%ufgwﬁt’%@%ﬁ&%ﬂ’ ’ﬁg aputggﬁe%g?%ol ubility of Form E The

aqueous solubility of FormE in water was determned at 23C to 68 10 ng/n .
24Aﬁxzr;]1gp!5 Ilﬁ 1411%5% )1(,?%)61 Hemﬁo_%?e'n%’i% on?nfG Lactic Acid Salt of

pi per azl n- 1- yIDG-FFRO eiakisi¥i i Foeh Psapiples tvesled B acight Pos© 6L abolDV.A%Fn Ale
Preparation of Form FE

m xt ur e Ofemf?r&t_ufﬁ r%rf@?xhz@gtrxtnﬂ'g\’é t%q%l"tc, gﬂ?(e)ssgxgi)alby\?ttsribﬁtlég Poercnl%aeg o%‘ Qen%én(e). m of a

Since the theoretical benzene content for a hemisolvate is expected to be 7.5%, it is

20  postulated that Form G is a benzene hemisolvate.

Example 16
Mesomorphic Form 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 H
25 A, Preparation of Form H

A solution of the amorphous form (328 mg) in 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.

30 An evaporation experiment was carried out at ambient temperature, ie., 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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met hyl t-butyl ether (i.e., MIBE) (3.0 m; 1/1, v/v). The suspensi on was
stirred at 5C for about 18 hours and then was filtered. The solid obtained
was dried in air at R T. and was characterized by XRPD as FormF. The

"H NMR anal ysis of Form F sanples confirned the chemical integrity of the
10 lactate salt of the conmpound of formula | in FormF. B. X-Ray Analysis of
For m F XRRBpewaions weweicquilibrated a5 ableut 68 howre Anevaprriiopenpedmens vob 208mg F in a
simlar f i ri.hed r r N l.ey of the
XRPD pattgf%m%F Ay SR Sga%?oFfﬁge%]v@ﬁ&hF@?@%@fe %Heﬁa}lt Ve gﬂ)ﬁgdom nent

t wo-'t het acqnfimked eXRPt 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 18.9, about 19.7, about 21.2, about 21.8, about 22.2, about
23. 3, aboBt 24X-Ray Aalalysis oPBorin Habout 26.0, about 26.8, about 27.4, about

28. 8, about 31 ' . ) LS: - D

content o For XEeD Y38 it KtetbrfiEBE BRPD patdhncor FolR HHARh Sififr St} O00C
about 7. 2% déscritied fersForat A rin Eu:_trepie 20 Onelegaraple of the, XRRD patterreof RerimeBEde of t he
G orane v, LRHTE SOOI bR RO SOR ISP St (e

rel ease of % ane, anal'ys resul sahpl e
conf i r medatidue6.8eboutd 13, abotteldi9;, shouti$0.6, el dbacR6Bedegeees. of t he conmpound of
Formulbla | . Since the theoretical 1,4-dioxane content of a hem solvate is

expecteéd to be 8.4% it is postulated that FormF is a 1, 4-di oxane
hem sol vaEgampbed®pl e 15 30 Benzene Hem - Sol vate of Lactic Acid Salt of

4- Ami no- 5: fl uoro-3=] 6- (4: et hyl- . . .
0 per g el siale SR Laptic Acia Salt of ¢-amipgcS-flugro3-(e(ometints,
Pr epar at i pipetizinkbyhal B-Benzimidazo Bl H2qiGnokin)2-mesFamwspbended in 2.0 ml  of

benzene. The spensi on s . stirred at roomtenperature for about 3 days
and t hen %as ?#ﬁeggfﬁwoﬁ%%l id obtained was dried in air at RT. for

abolut 180 rr} nutmgn(ismfg) ﬁrh@di@?lv@dhgeﬁiﬁh)f“ﬁﬁﬁanafwﬁﬁpeﬁhﬁce cﬁﬂﬁfmhirb N:VR
anal ysis of Form G sanples confirnmed the chemnc jntegrity of the actate
salt of t Mas RYawedsvar Gne-+ Brerial splufion fpgedinig 2 Pﬁaeﬁﬁmaq §PEGHEEor m G

XRPD was  gidut b @6urf.Ut0.5 il deweEiWaeadidiero idPasth,adntl QEA1S a @blufisd Was@bitdinad. Si m | ar
Fashion However, within 3 days, this solution again turned in to a thick and highly viscous paste,
which was not suitable for filtration. The aqueous paste was measured by XRPD and
20  determined to be Form I. 'H-NMR analysis of Form I samples confirmed integrity of the

lactate salt. Karl Fischer titration of Form I sample indicates water content of about 20%.

B. X-Ray Analysis of Form I
XRPD was carried out to determine the XRPD patterns of Form I (as a wet semi
25  solid) in a similar fashion as described for Form A in Example 2. One example of the 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
30 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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10 as described for FormA in Exanple 2. One exanple of the XRPD pattern of
FormGis provided in Figure 11. Relatively prom nent two-theta peaks were
at about 5.4, about 10.3, about 11.5, about 12.3, about 13.5, about 15. 2,
about 16.2, about 17.1, about 18.4, about 18.6, 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, about 27.3, about 28.9, about 31.2, and about 32.7 degrees. 15
C. Analysis of \é %ugn&ﬁ o&oﬁtﬂé"'ﬁw n'ﬂox'nz G4 g&dgm-ﬁ% 'ﬁh-glsgd%%ex%kr%mo%lﬁ%r mG
sanpl es reveal ed a wel oss of 0 | temperatute range from
about 140Crparenigiothosgs lle% incthe |aﬁ|ﬂf0;ﬂ ﬁl@tfpﬁem}nedess@nom Sughanagificpégnzeée.  Since
t he theore 7.5% it
o 20 post Men HPWAAN oo bn e STARH AR rofh BIREC Tyl

I\/Esormr hi pat¢ads; rpatsht applicationpcpndl Kwymal diterature, cited in the present apphcatlon is

4- Am no- 5- in-1|-
yl)- 1FLben§+ﬁ$§%§ Fkg S?Fﬁ%ﬁ?édPﬁﬁ @é one, FormH 25 A Preparation of
Form H A sol ut iTis fophcd‘heneqlmmpmuqstyfhﬁmfﬁt(ﬁzgsnﬁ)wismnal. ApphicatiomsSeadNed to 10.0

m of I T, . i, QN. b 24
nour's at SOt ey s T, BB el Gorkid? BE AMATss Booriadd fltehdly 201 00

was char acteéréreed by XRPD as Form H. 30 An evaporation experinent was
carried out at anbient tenperature, i.e., ina climtized |aboratory at 23
2 C. Evaporation under a fast N2 flow was perfornmed at a flow rate of
approximately 0.4 liters/mn and evaporation under a slow N2 fl ow was
performed 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
evapor ati on experinent was about 67 hours, and the 86 suspensions were
equilibrated for about 68 hours. An evaporation experinment with 200 ng of
FormAin 3.0 M water gave Form H which was subsequently characteri zed and
confirmed by XRPD. 5 B. X-Ray Analysis of FormH XRPD was carried out to
determ ne the XRPD patterns of FormH in a simlar fashion as described for
Form A in Exanple 2. One exanple 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.
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10 Exanple 17 Internediate State of Hydrate of Lactic Acid Salt of

4- Am no-5-1 1 uoro- 3-[ 6- (4-net hyl -

pi perazi n-1-yl)-1H benzi m dazol -2-yl]-1Hgninolin-2-one, FormI| A
Preparation of FormIl 15 Form A (482 ng) was dissolved in 800 pl of water,
and the appearance of the mxture was followed over tinme. The initial
solution taned into a thick and highly viscous paste after about 6 hours.
0.5 mM of water was added to the paste, and again a solution was obtained.
However, WQIAIMS3 days, this solution again turned in to a thick and highly
vi scous paste, which was not suitable for filtration. The aqueous paste was
measured by XRPD a 20 determined ta be FormIl. 1H NWR analysis, of Form
sanpl es coﬁfi rrng‘dso:ﬁﬁtf%'ijl?‘ﬁaltipné’fr1r| a{fﬁ:gca 1&5?‘59&‘5g?TPO%quW?—rWi%%r titration of
Form | sanple indicates water content of about 20% B. X-Ray Anal ysis of
Form | XRPD was carried out to deternine tthe XRPQ patterns of Form| (as a
wet sem 25 solid) in a simlar fashiNon_as descrifed for Form A in Exanple
2. One exanple of the XRPD pattern of N] S p{ovided in Figure 13.

Rel atively prom nent two-theta peaks ¥ A 2.3, about 4.0, about
4.6, about 6.0, about 8.1,] abo { 9.8, about 10.3, about 11.9,

0, about 15.7, about 16. 2,

about 12.5, about 13.4, abqQut ‘

about 17.0, about 17.6; , out 19.2, about 20.0, about 20.6,
about 21.5, about 22.2, about 30 24.1, about 25.1, about 25.5,
about 26.5, and about 430. Jegmwees>y C. Aqueous Solubility of Form1 The
aqueous solubility of Form | if water was determined at 23C to 12710 ng/ni
(equilibriumafter at least 3 day at R T.). 87 Various nodifications of the
invention, in addition to those described herein, will be apparent to those
skilled in the art fromthe foregoi ngldescription. Such nodifications are

also intended to fall within the scope of the appended cl ai ns. Each
reference,  includin 1 5 tents,. patent applications, d journal.

11 1 er Pt 978l adSyipiStat Wtfaeip s4d dormulasion cempisss amen-hyfiais st alline om0 SH by

ref er QRGR acfa shit of BRlcbmPbind oftbin@PP! i cation claims priority benefit of U.S.
Provi si onal Application Ser. No. 60/683,999, filed May 23, 2005, the entire

content of which is incorporated herein by reference. 88

2. The formulation of claim 1 wherein said non-hydrate crystalline form is Form A.

3. The formulation of claim 2 wherein said Form A is prepared by stirring the

compound of formula I in a solution comprising water, organic solvent and lactic acid.

4. The formulation of claim 3 wherein said organic solvent is an alcohol.
5. The formulation of claim 4 wherein said alcohol is ethanol.
6. The formulation of claim 1 wherein said lactic acid salt of formula I is a mono-

lactic acid salt.

7. The formulation of claim 1 in the form of a powder.
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CLAIMS 1. Asolid fornmulation of a lactic acid salt of the conpound of
forrula 1: H HN~ NFNH2 NH\ NHH H/ NOH HI for oral

adm ni stration wherein said formul ati on conpri ses a non-hydrate crystalline
formof said lactic acid salt of the conmpound of forrmula |I. 2. The
formulation of claiml wherein said non-hydrate crystalline formis FormA.
3. The formulation of claim2 wherein said FormA is prepared by stirring
the conmpound of forrmula | in a solution conprising water, organic sol vent
and | actic &ci d.A4olidifeemflationbfd lactic arid salltaif nc8mpberdofifosmilall:or gani ¢ sol vent
is an alcohol. 5. The formulation of claim4 wherein said al cohol is
ethanol. 6. The fornulation of claim| Wgerein safd’\act'c acid salt of
formula | is a nono- lactic acid salt. 7. 8 formul agion of claiml in the

formof a powder. 89 8. A solid fornul at &\l actic acid salt of a
conpound of forrmula I: HH FN~NN~N\: R [\ | E#INI NHH HO
H N N H
H N 0
H

wherein said formulation comprises a non-hydrate crystalline form of said lactic acid salt of the

compound of formula I for use in therapy.

9. The use of claim 8 wherein said non-hydrate crystalline form is Form A.

10.  The use of a solid formulation of a lactic acid salt of a compound of formula I:

/

wherein said formulation comprises a non-hydrate crystalline form of said lactic acid salt of the

compound of formula I in the manufacture of a medicament for the treatment of cancer.

11.  The use of claim 10 wherein said non-hydrate crystalline form is Form A.
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H H wherein said fornul ati on conprises a non-hydrate crystalline form of
said lactic acid salt of the conpound of forrmula | for use in therapy. 9.
The use of claim8 wherein said non-hydrate crystalline formis FormA. 10.
The use of a solid fornmulation of a lactic acid salt of a compound of

formulal: H HNO_NFNHE2N\V/ HH H# N~COHH Hwherein said
formul ati on conprises a non-hydrate crystalline formof said lactic acid
salt of the conmpound of formula | in the manufacture of a nedi canent for

t he treat merx ofTheaieef claiiil10 whereinsaidahngdr & mulliflewhwl@na (MdM)dacaen- hydr at e
crystalline formjs Form A 90 12. The use of claim 10 wherein said cancer
i's” mul mwﬂp&enﬁ%@ffﬁme WL)aaraftéte CARRET RN FIRC AU AR CT AR IS t at e

cancer, breast cancer, colon cancer, or nelanoma. 13. The fornul ati on of
claiml1 wherein said fornulation is prepared in the formof a pill, tablet,
capsul e, orl3 cafledormulatjonnvfctajmtlavhdarein sdid fonmutasiomisyhrepdrediin the farm cdei d sal t
of the.otrrFlr(%{md of forrmH 1: H HNON~ FNHR2N\H\I NH H H/ NO
H Hwieré @%ﬁ%%?&%‘fagﬁ-i ne formhas an X-ray powder diffraction pattern
conprising characteristic peaks, in terns of 20, at about 5.7 and about

25. 9.
14. A crystalline form (Form A) of a lactic acid salt of the compound of formula I:

/

Iz

wherein said crystalline form has an X-ray powder diffraction pattern comprising characteristic

peaks, in terms of 26, at about 5.7° and about 25.9°.

15.  The crystalline form of claim 14 further having a characteristic peak, in terms of

20, at about 15.9°,

16.  The crystalline form of claim 15 further having a characteristic peak, in terms of

20, at about 12.4°.

17.  The crystalline form of claim 16 further having a characteristic peak, in terms of

20, at about 17.0°.
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15. The crystalline formof claim14 further having a characteristic peak,
interms of 20, at about 15.9. 16. The crystalline formof claim15 further
having a characteristic peak, in terms of 20, at about 12.4. 17. The
crystalline formof claim16 further having a characteristic peak, in terns
of 20, at about 17.0. 91 18. A crystalline form(FormA) of a lactic acid
salt of the conpound of formulal: H HON~ FNH2 NH\HI H H/ NOH
wherein said crystalline form has an X-ray powder diffraction pattern
conpri sing B | efastystdlline iemmadtoenifstdf @ Iptialasid salhof the vempéurd®f fereludeck ed fr om
at about 5.7, about 11.3, about 12.4, about 15.3, about 15.9, about 17.0,
about 19.1, about 19.7, about 20.5, about 20.9, about 22.8, about 23.4,
about 23.7, about 24.7, about 25.0, dhout 25.9A/5quL,26.9. and about 31.2
degrees. 19. The crystalline formof c .*'~14N\2152b an X-ray powder
diffraction pattern substantially as g inNtigure 1. 20. The crystalline
formof claim1l4 having a i ff afent NAT \§ apini ng cal orinetry thernogram
showi ng an endot herm .\2 / Thg, crystalline formof claim14
having a differenti al et ry thernogram substantially as
shown in Figure 2. 22. nprising the crystalline form of
claim14. 23. The conpos ANQf Thal m 22 wherein at | east about 50% by

wei ght of total lacti & ac{d sdit of the conmpound of formula I in said
conposition is present as gaid crystal form 24. The conposition of claim 22
wherein at | east about 70% by wei ght of total lactic acid salt of the

conpound of forrmula i in said conposi&ion is present as said crystal form
92 25. The conposition of claim22 wherein at | east about 80% by wei ght of
total lactic acid salt of the conmpound of formula | in said conmposition is

pr esenwhasinsaiddrystajléteaforrh,drasan X-ray powder diffraction pattern comprising at least 3
characteristic peaks, in terms of 20, 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 22.8, about
23.4, about 23.7, about 24.7, about 25.0, about 25.9, about 26.9, and about 31.2 degrees.

19.  The crystalline form of claim 14 having an X-ray powder diffraction pattern

substantially as shown in Figure 1.

20.  The crystalline form of claim 14 having a differential scanning calorimetry

thermogram showing an endotherm at about 210 °C.

21.  The crystalline form of claim 14 having a differential scanning calorimetry

thermogram substantially as shown in Figure 2.
22. A composition comprising the crystalline form of claim 14.

23.  The composition of claim 22 wherein at least about 50%, by weight of total lactic

acid salt of the compound of formula I in said composition is present as said crystal form.

24.  The composition of claim 22 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.
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26. The conposition of claim 22 wherein at |east about 90% by wei ght of
total lactic acid salt of the conmpound of fornmula | in said conposition is
present as said crystal form 27. The conposition of claim 22 wherein at
| east about 95% by wei ght of total lactic acid salt of the conpound of

formula | in said conposition is present as said crystal form 28. The
conposition of claim22 wherein at |east about 97% by wei ght of total lactic
acid salt of the conpound of fornmula | in said conposition is present as

said cr ystas f ofThe ccﬂﬂposilfhm of ohgoo 20 whereirodit ledsaaboul 0% ibg vedight af tota &estic about
98% b of total cti acid salt .of the c ound of formula | in
aai o DeiigeLPt e romEofialdim et Seid ORpotiten karsEraR SRS EATES] 1| on o
claim 22 wherein at | east about 99% by weight of total lactic acid salt of
the conpound of formula | in said conposition is present as said crystal
form 31 ?-ﬁe cEShg@ﬁgnmqsmndff chiimi2ghwhereinatteast aboonP% dy rveight phtotaldastiat i cal | y

accept rrler 0sl i on S|st|n esse tia of the lactic
acid <% Sa“ ﬁé"mB%“? 5“8%“?3 0 Said) °8“‘|P°S‘Pﬂ‘ ‘Slﬁreﬁi‘ °B’Skih§)rm' H\ I NH H
H/ NOH Hl 93 wherein at Ieast 95% by welght of said lactic acid salt

of the compound of formula I is present in corrp05|t| on as sai d crystal
form of cl d/m 14h e%ﬂp%ltwrﬁf@lﬁlm|28W1@Eﬁ%?t§?45h©b0@§g%tbb’aﬁl@tBf totgd lagtie act i ¢

act d sgltcabe b SoBANMRUIGoAuta [ AN Armbo WIS Richedh dsSARLrATH4dng, el gt of

said lactic aci e conpoun I'S present in said
conposition as said crystal formof claim14. 34. A conposition consisting

atToast. 8% by TieFomRosbionsd e 22 piheReileasthou) Nping HEiREBLI BF or mul & 1

i's acid salt of the compound of formula I in said composition is present as said crystal form.

29.  The composition of claim 22 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.

30.  The composition of claim 22 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.

31.  The composition of claim 22 further comprising a pharmaceutically acceptable

carrier,

32. A composition consisting essentially of the lactic acid salt of the compound of

formulal:

F NH, N‘
H H
N
\\ H
H N o}
H
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present in said conposition as said crystal formof claim114. 35. A
conposition consisting essentially of said lactic acid salt of the conpound
of formula | wherein at |east 99% by wei ght of said lactic acid salt of the

conpound of forrmula | is present in said conposition as said crystal form
of claim14. 36. A nethod of preparing the crystalline formof claim14
conprising stirring the conpound of formula | in a solution conprising

wat er, organic solvent and lactic acid. 94
wherein at least 95% by weight of said lactic acid salt of the compound of formula I is present in

said composition as said crystal form of claim 14.

33. 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 [ is

present in said composition as said crystal form of claim 14.

34. 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 [ is

present in said composition as said crystal form of claim 14.
35. A composition consisting essentially of said lactic acid salt of the compound of
formula [ wherein at least 99% by weight of said lactic acid salt of the compound of formula [ is

present in said composition as said crystal form of claim 14.

36. A method of preparing the crystalline form of claim 14 comprising stirring the

compound of formula I in a solution comprising water, organic solvent and lactic acid.
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