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Capillaries reach into almost all tissues of the human body and supply tissues with
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,
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wildtype form 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. ef 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
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“vascular endotheliai 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, 1677-1633 (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. ef 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. et al., Proc. Natl. Acad. Sci. 90,
7533-7537 (1993). VEGF stimulates the migration and proliferation of endothelial cells and
induces angiogenesis both in vitro and in vive. Conmolly, D. et al., J. Biol. Chem. 264,

20017-20024 (1989); Connolly, D. et al., J. Clin. Invest. 84, 1470-1478 (1989); Ferrara, N, et
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Leung, D. et at, Science 246, 1306-1309 (1989); Plouet, J. et al., EMBO J
8, 3801-3806 (1989). Because angi ogenesis is known to be critical to the
grow h of cancer and to be controlled by VEGF and VEG- RTK, substanti al
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have a broad range of activity at different RTKs and PTKs, are antiangiogenic agents as well
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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 20ql1 (mafB). Kuehl, W. M. et al., Nat Rev
Cancer, 2002; 2:175-187; and Avet-Loiseau, H. et al., Blood, 2002; 99:2185-2191. These
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and Grand chemotherapy and shortened median survival of t(4;14) MM patients. Fonseca, R. et al.,
Blood, 2003; 101:4569-4575; Keats, J. J. 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 opnment of FGFR3 inhibitors for the 5 WO 2006/ 127926

PCT/ USZO%/V%?%?/@:}QJ eatment of these poor-prognosis patpbgi}%md&{oggder B. J.

et al., 2001; 344:1031-1037; Derretr
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protein kldraﬁeEh%)hy tM&pagm A4 %3371391 EndISh iR B.NS. ét 1 Biob&200b4 103:3669-

4- ani no-5-f| uoro - met hyl pi perazi n-1-yl) -

H benzi m da2ét-- 2- yI] 1H—qU| nol i n-2-one, as wel |l as tautomers and salts

t hereof ,5 the st fr}ﬁﬁaﬁ'ﬁ’dﬁﬁr Qfertihi 9.{?10111% &ﬁ@%ﬂ@ﬂa@%e@ﬂvs%ﬁgrb@l&@ull as ﬂl’&@lnand
preparation of this conpoun its'salts, including t nmono-1 acti-c acid
salt, are digesiipbiiters U, 80 Secpmmo qniseline 1 Grighigor 759 , 4 mr@@ﬂmc}?a [6-¢-706, 328,

and 10/644 %gaé:zlﬂ] G kel e.ih its
entirety. lpl co pg W@s%g%lgﬁqaha Z?UEHE ghﬁglfn {'Jg%ee il %ﬁo{at%ﬁlgﬁ , 617,

6, 774, 237, saltsdh@eﬂ,cme mmr@aﬁmhldf lsmmvc;hd bglowras Topuraak. eldlseragd erepalbqonrqff erence
![ Eel E:fys'?glttﬁulg gl;é qou]ﬁh 111\4: 1t§\|§zl'lts HPéluth%{ﬂe énc!no INac(t?c a?lfl l?al}sanj, &esl:ﬁ"be?qlll IU é‘{#%t(we]r ﬁrihﬁ;n t
of the drugies. EHR,767, ww&; 1@, 3B§g:mdsl@éﬁ4|4@6$ yeaclsbﬁbfibictltlylncsrpbmmdl ity,
storage st I I t i gt € T

Fl ui da and 1A, b RS dndh G nab g lorb Bl fie SbORBH'drRS, Pog M6

sane corrpoﬁﬁtoﬁ,é b7, 6577483 end @B%’tﬁ@l ¢acly elswhich ia l@pfpbeteémerelﬂ thtfemceammangerrent
resulting i {yfferent t her nodynani ¢ properties and stabilities specific to
the particu crystalline form Crystalline fornms nay al so include

di fferent hydrat es or solvates of theysane/'conpouqd. In deciding which form
is preferable, the nunmerous properties™g y—ar e conpared and the
preferred formchosen based on the many Dy property variables. It

is entirely possible that one formca eferable in sone

H

15 ' I

It is well known that the crystalline form of a part{cular 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 iz 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 'case 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
WO 2006/ 1272 B0RCIRIS20061020296 Because i nproved dr ugPCoUs20e030206s,

showi ng, for exanple, better bloavallablllty or better stability are
consi stent |y soBgtause inipegved Amg formykagjonsnghowingdlor exampde better [bmﬁéafllaébiymm phi ¢
forms (1€ bonf'ohBfi) drb BéhorsRAdPou i, K f8eh Bifoftpled BE R b:Hirer BiiFmGpiE! al | 1 e
5-fl uor o- 3- fPEHS((Ae neydislinepfopes) af existing grug molechlen ZThe agstadiineXoxas) of Yqmdug- nol i n- 2-
one lactic I HELh SUMVARY
OF THE INVéﬁﬁ#%&siﬁ"a g@ﬁgm?%& Fgﬁ&%?OV|dE%9§§ ﬂ%hpggﬁgﬂgﬁggﬁdof a

| actic ati oﬁescaibpdhﬁﬂemhépm@ﬁlpﬁ@ummrﬂe@ﬂml al: H FNH Hyy H HO 10 |
for oral adm nistration, wherein the fornulation conprises a non-hydrate
crystalline formof a lactic acid salt the conpound of formula I. In sone
enbodi ment SSUMNARY O TMIE INEENTYENal | ine formis FormA 15 In sone

enbodi ment s, FO‘Iﬂ"e 58 tp&l%ﬁﬁgnn%mg{deé 3 s%ﬂ%l af'om t1 nbc}@' 2 tlic% Ia@% gaﬂeofc ngpound

of formula I in‘a $6rution rrsin , anic sol've and lactic
acid. In sowepewtdodtomnks;, the organic solvent |s an al cohol. In sone

embodi nents, the organic solvent is selected fromthe group consi sting of

et hanol and i sopropanpl. 20 In sone entiQdi nents, ,solutlon conpri ses
about 6.5% water. In sonme enbodi nents, t act{c adid salt of fornulal is
a mono-lactic acid salt. In some embodi , t olid fornmulation is in
powder form The present inv (ovides nethods of treating a
patient with a powder far

formula I, conprising oral .terwng 25 the powder fornulation,
wherei n the powder fornmnula conp i ses a non-hydrate crystalline fornlof
a lactic acid salt of con ] :

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 isopropanpl.
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 I.

In some embodiments, the non-hydrate crystalline form is Form A.



In sonme enbodi nents, the non-hydrate crystalline formis FormA 7 WO
2006/ 127926 PCTI US2006/ 020296 I n sone enbodi nents, the patient is a cancer
patient. In sone enbodinments, the patient is diagnosed with nultiple nyel oma

(MM, acutg, zmﬁi@genous Ieukem a (AML), prostate canceeriRbfidmiosancer.

col on cancer nel anoma. I n sone enbodi ments, the patient is a
refractory pat I@é&heeébb&mé%e%&ﬁis%&ﬁ&r B8, dose conprises 0.25 to 30
ng/ kg of the lactic acid s t he corrpound of formula |. In sone

enbodi nents, t hxesorr@ﬁmbmammﬁ th@ab%pfaiaaéaoseq! with ke myeiorea (MM, seute or m of a
pill tab'rﬁ}eiog&%‘aﬂéb&mﬂmwﬁ&ﬁ{e cancBr, BRI cARROHdEAR Sy, ok BRILGRATUl ation s

in SO|Id format the tine of admnistration. 10 The present I nvention
further provi dbssoale@mbg%pmﬁ@namnHS(a%ﬁaﬁompwnta lactic acid salt of the
compound of f OffRi}R el RucldaSs dohffled olob s ABRE of S 128 dbid @) oPOWIler
diffraction pattern conprisSing characteristic péa In terns of 20, at
about 5. 7 teandmpbaengtof fgmelali n sone enbodi nents, the X-ray powder diffraction
pattern furthe at about
pat ernfur et GRUBEASRefh, RBRARASE | kb SPY oph B EFTTe gy 2t about
conpri ses pdl, wbtearcmsubrorstcaldetpeak in teens of 20, at about 12 4. In sone
enbodi nent s, e _X-r ri.ses a
characteristi c n oa e%ﬁoﬁﬁ%‘%%he%@%%ﬁls% (g%tf{sﬁa?ﬂ%%&ﬁﬁ& dlﬁlglrsggrn 0%I nvention
furthel provi d@be Iaescntys\teahcbn ﬁqﬂha’rcpmd(ss?a)cpmstatl)medbma(ﬂoanmof atacnhamisalt 20 of

t he Conpou?ﬂle% c%n%% %rnmlg\'f' %ﬁé%m {.herlgrsﬁ l%gtfoa}%xlx ﬁa@g ovt}é‘% dﬁ'ﬁactlor ay powder
di ffraction arac er| I'n ternms of
20, sel ectpetdertﬁ campraﬁgahmaﬁterﬁhc?peakaahﬂeﬁnsbﬂas at abowt it 7°hAd dbouabiﬁft 15. 3, about
15.9, about 17_.0, aboui 1 0. Qut 20. 9 about

2> 5, about 2ataioringibodeds B &ty Fwder AShorRigm (BAR boRbsk 45 0!

26. 9, andhahmaﬂsucSﬁeaE,MEagneﬁ'sw 23bdun15%re enbodi ments, the crystalline form

has an X-ray ppwder dlffrac ttern shown.in Figure 1.
s 2112 PRUBSL, SRRSO ROKY Solon Rl B0 bARLY siBoS Ny o o
cal ori net rcyaradtémnmpngkammhmﬂmgatabbuemm her m at about 213 C. In sone

enbodi nent s, gﬁ cr Illn for%has addlj =E§1nt| n|n calorinmetry
30 t her nogr am SulSt%fE PPROE GUpES P 81 PR At i on
further prcbauaﬂ@sn@pumastemmemﬁwutmm cr yst alline For m A.

The present invention further provides a crystalline form (Form A) of a lactic acid salt

y—

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 28, 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.



I n sone enbodi nents, at |east about 50% by weight of total lactic acid salt

of the conpound of fornula | in the conposition is present as FormA 8 WO
2006/ 127926 PCT/ US20061020296 I n sone enbodi nents, at |east about 70% by
wei ght of total lactic acid salt of the conpound of fornmula | in the

conposition is present as Form A. In sone enbodi nents, at |east about 80% by

wei ght of Avs/136ki ¢ acid salt of the conpound of fopdEHgebedathelNe
- conposi ti ow sbéresent as FormA. 5 In sonme enbodi nents, atgﬁ east about 90%

by wei ght of t otpdomle@filbbdimasis,dt Baxk hbolf 700416y wEigKRP1HRA laefic AcRT slbathé i N the
conposition is present as,Form A. I n sone enhodi nents, at |east about 95% by

wei ght of t°GPRPundof farpula d infhecqnipogjtion i greseibas R of formula | in the
conposition is B RSRRINbIGmMERE,R Wast AbduSRIELERESHIFRM factiddcid @RSEtheabout 97% by
wei ght of total lactic acid salt of the 10 conpound of fornmula I in the
conposi t i orf°PROpHeS Erpulad e FAMROSTiAR 1§ BREPTERTSHP fent s, at | east about 98% by
wei ght of total i Redelembadiinnts at feasPiboll % SPRRIPMPBE 10 1b8d 486 R1tbring t he
conposition is present as FormA. In sone enbodi nents, at |east about 99% by
wei ght of tegmapundeéfqrpulad infheequipogifion KgreseppifogRd - of formula | in the
conposi tion i s Bf KaRRMbAGMERE, B Bast odul I59%5 B FeiSRTRO BT BbhSacid AR o£@FPOSI ti ON
further conprises a pharnaceutically acceptable carrier. In sonme

enbodi ment sompprndoffazpylad infhe erpopitonis presahes BrmA. of the lactic acid salt of
the conpound of pf QEfIhBodimhE afleflt Moul $BHby WaAhtRY 108 181 ach salt BEMb aCti € acid
salt of the conmpound of fornula | is present_in the conposition as the Form
A. 20 |1 sorereidedforapled in theeonmepiersis pregmt esdipsmdt s essential |y of the
lactic acid sal ;g Saimeftp ataght oul SROAY Reibn WO RAE ladtilcid GRSE md 7% by

wei ght of the Iact%lgegdgi c}_ngF’t of .t.t%. c/gwpodélc} oﬁﬁfoar nﬁcé I ishpresent in

t he conposicemperndof fosaulrdimthacomnesiterns pesbel ivemt’s, t he conposition consists
essentially of L& ' ok } : wher ei n - at
| east 98% by vvelig %14 e%@%t)ﬁr.en%g%lﬁ%lt%bg?&%ﬁ}fwéé@ﬁ}(&ﬁ%&%E\QCCO%%I{)ﬂh?ﬂS% formula |
is present compound of mpolail in thecampositien iFpresanpas Hommdone enbodi nents, the

conposi {4 on congj nti.al 3 ' | . i .he conpound of
f or mul altsl wher e?lln&g? eﬁéé@?&%@%@%@&&g}éﬁ%ﬁ@ﬁ %%ﬁ%%%@?ﬂgg%cglgl t of the
conpound ofaC¢etD!cah19Icarriler- is present in the conposition as the Form A The
present Inventl ?rpsoin%regnlﬂgﬁmgﬁtg \ﬁ'xeq:%% Ers%;?orﬁ%gl%is?{ espe%nﬁ:ﬁﬁrc}f HR l%crtl%( %i@galltjo?e Form A
30 conprising stirring € cdnpouna of formula T 1n a solution conprising
wat er, or gdhd empound of formula I wherein at least 95% by weight of the lactic acid salt of the

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

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 WD 2006/ 127926 PCTI U82006/ 020296 In sone

enbodi nent‘;i,oz;)&ﬂz%% ution conprises about 6.5% water. T/ﬁg B&GAb20k NVENL i ON
further provides a crystalline form prepared by any one of th met hods

descri bed her eijf sonld@ntRaRRDRL thb@M@tﬂ:ﬁx'c@xﬂpﬁd% ieT 6. PhPatHes a cryst all'ine
hydrate of a lactic acid sal t_ of 5 conmpound of Formula I, I.n sone

embodi nents of Iihﬁéreéfinf/’élf’%qoiﬂrf@ﬂ‘f‘?ﬁ/ﬁff"&fi"é§ cpfstailing formmssneredrdy apheneRiter ratio of
the hydr at geifigdsQiesctifed3fid.actic acid salt of the conpound of Formula | is
about 1 or about 6. In sone enbodinents of the crystalline hydrates of the

i nvention, the Thyareatné vention wEhamyeyidss a coistafias éﬁg'aﬁe &f @ lactic ppid|splt ebre

enbodi nmgnt &nﬁjouﬁmlqgmgpl l'ine hydrates of the invention, the lactic salt is

ais a nmono-lactic acid salt. The present invention provides a crystalline
hydrate (Form By sgpe gmbodipgnds aﬁ:ﬂl@icryﬁﬁllm%hyds@tescﬁMﬁ@hgm, thomalat gtip ofiher ei n
the crystapl hifad %&ﬂé@ 0% 1%11c>$cfd%){1t gﬂ}i\?&&np%ﬁdfcff%ﬁﬁ\gﬁ 1@% bdue Gr ab%ﬁt &Onpri sing
characteristitc peaks, in terns .3 and about
26.0. In sone dmisenk pasbadimentyof rbcrc@ytaﬁmd@dram of ﬂmmmﬁoxpath bydﬁaw i 2 her
conpri ses i gaks, in ternms of 20, at about 23.3, about 23.5
and about 1}1@1@1&&%&%{&% ygrnagodl ments, the X-ray powder diffraction pattern
furthed0conpri desomesimbodioteatsios the@rxs@liimg hydrates of thegneshtiorg thedactiabaltis 2 14 . 9,

about 15. B?m%‘}}’oﬂénc]a@ld . and about 18.5. 20 In sone enbodinents, the X-ray
powder dif Fact I on pattern further conprises characteristic peaks, in terns
of 29, at about 10.2 and about 12.9. In some enbodi ments, the X-ray powder
diffraction pa ernc [ 4, Neterns of
20, selected ft% O ent?’%%bo%%desa%ggt?lﬁie ﬁyggdtea@i)g? hﬁf laagaalcé)ﬁ Saiff@, about
12. 9, about¢onibburli, ofzﬁbnmﬂa I&h&ein thacmsltthurIe fartn Has aaBenay pdwdds diffhaion pdi®nd, 'about
19. 3, out 22..3. ,ab ou 02 , a about

28. 2, ggou‘fm’:"&“ﬁg shtisS e B8 £ 3 Prabg e 3519 25 Bt lg§eBe DOV 53 4
and about 34. 3In sbme sambedimmintylithe ¥-ny pdwaleX-diffyctipovphitemd fifrfheacompiisepat t er n
I's subst ancghlal%lctle sti pea%cg V\@:rms offé % out93 3°, about 23.5° and about 28.2°.

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

characteristic peaks, in terms of 2, 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 24, 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 24, 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 pattern 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 nogr am s 2epet1274Pd y as descri bed herein. 10 WO 20061 PETJ[3g006/020296

PCTI US2006/ 020296 _The present invention further provides conpgsitions
conpri sing cryst alThe aeeseny ivertion furger grovidey pempesitionscamprising arystallino ysertest

Formula 1. Imﬁqmceg@%ﬁg@gﬁpouh@gfmﬁl@ﬂat| o of the hydrate water to the
| actic acid salt of th onpound of Formula | is about or, about 6. 5 In

sone enbodi ments, It WCIW@P%T@H‘F Jheampleriohg ot by dete Wieeidn Wﬂ%&t‘é acid palt of e

enbodi nent s, M@Ogﬂqugmﬁﬂltlsh&mal &SibButONo-lactic acid salt. The present
i nvention further provi des conpositions conprising crystalline FormB. In

some enbod? nent s, Iagonecabpdigsaisithesgiasis agiogehydsie ajieahydatef | actic acid
salt of the Corm@ygb%eceﬁnbt)&afrgyds 3hd Tadtld sEllf'ﬁ aclemab uce@aalé Jgr €sent as Form B.
10 In sonme enbodi nents east about % by wel ght %ydrate of lactic
acid salt of the ch@nlpmmvmm ﬁlﬂhﬂlmowdeﬁ nommélt@wmmmgamst@lnpﬁr@@eﬁ as
FormB. |n sone eﬁf??&ﬁé Eiotmeils, zgefé’af% QPH)% %0»4&%3& %’1{%9;*3& HadRy dLig s &
lactic acid salt of the conpoun ¥ormula conposition is present
as Fonn B. | ntheeenepoandbefdonmantatIgn thgcompestionagwesentag¥eumBuwei ght of hydrate of
lactic acigl salt [

present as Form Bl foeainEAnA 1Ak Sool RhTY, Gl & hBGILGRIRAS abib Ak o
hydrate of Ia@cp@nm@ncﬂofiemmlaifmﬂthenwmmemtafaBmmﬂBa | in the conposition
is present as For I o 0 of
hydrate of |acti crﬂégqmcf fn E"%ﬁ%sg%%ﬁﬁﬁ)rﬁﬂy *Vg%?)tﬁonfﬁ’? gﬁd{e c?ﬁaé‘%uﬁém@%&l%(}; tion
i s present asthF@cmnpoBJd cﬁﬁorhmlaslomﬁxeeubwmmmW?semtheFm@osi tion furt her
conprises a-pharmge | | C [, nv.

fiuther provi desnr%rle ede 3 o]d %“P‘g*pag?‘%%‘%gg? rgg/@?/ H %eléhtllor}%xgré% O(%%Cﬁc amg Sal{ "
suspendi nys FoﬁlmoﬁnponnéofsfoxmmlalIomtle@orpposmongpmabntrasEman organl c soI vent at a
tenperature of abqut 20

said solution in an %% ar‘r’%lﬁrh? SD?L{ leagp%o“%\%}@f oygﬁl gtt&é’\é\f@me Ofl%clh am rHrloflsgrre

enmbodi ment s, théeompogahéfdorsmiliaidn the canpositia ss mesestlas Boval B. a ket one, an organi c
nitrile, or mxture ther of. I nme, enbo '0 nt s. ani.c .sol.ye
conprises one or rlr% some gl eofhr?gfﬁgi e?tq%aéte?eo(%teéy o Dy weight or}eflygra% ot 18t acﬁ( scﬁ% 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% fo 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 i ng%a tion in an anount of about 5% to abpyfufdde @YV ol UNE.
11 WO 2006@9865%%5%/ US2006/ 020296 The present invention %urt her provides
a crystalline hpgr gtRnt( @b RndBepBiided Henkhlint AbdrhREFhH O) WaSredN - I ay
powder diffraction pattern conpri sm& characteristjic peaks, in terns of 20,
at from abGuEtabing forgy hap e, K-8y Bowder ditfrgtion paftem eoprispeshiyatterstiy peakdat f rom
about 9.8 t@mABEM. afl Rk about BR° &PMRuENTEOEI B LBout 6I%e ety 7RO Lt Sbhf raction
pattern further con‘grlses a characteristic peak, in terns of 26, at from
about 13. 32k®t 3BoEeban146% 1 n some enbodi nents, the X-ray powder diffraction
patt er nsf urt hery, CORRN dfiRfinfntsC hﬁr)}%ﬁ{pbﬁﬁércdiﬁ%&ibn pditeh BifBeOborRise@h about
27.3 to about 27.5. In sone enbodi nénts, the X—rag powder diffraction
pattern fufhamsterigtinnsek, dnigrmsiaf 26 whfrereaboytd3.priopbet d4.1%.n terms of 28, at from
about 17.6 to afoiineleniBainif, 8l kERMHaR@Hdifiadioh ﬁﬁteﬁmb%mzém@prislesn aSone
enbodi nents, the x-ray_powcrer diffraction pattern conprises at 1east 3
char act er i sharastepistippsak, ittexmesrafgd.of abpgt 27skloabewd’$tom at from about 3.2 to
about 3.6, at fyxom about Hnded GnaBON TR aNay t L9 .about
10.6, at froma O%th%lgasoto about 145'1,50‘%@[&1?%3%1 aboﬁé}g%.f%ﬂftéf) cgglgﬂltésll 8, at
about 18. 8charasteristiopeaks2 01 Rrmseaf 20y grfroab glaut 226°7totabodtGR°, 24d @t frem abdwsut 27. 3
to about 2345,,,[0%01@2%11 28.0, and at fromabout 29.0 to about 29.3'. In
sone enbodi ments, the X-ray powder diffraction pattern is substantially as
shown in Figurle spmerembedidests fhbetirayepaider diffiaction getien entspdsesmntlenst 8 he
crystallin [ n j of ial. scanning calorinmetry thernogram
show ng a glg%%gﬁﬁﬁ:&e%dg?%@?%ggf geze{gggiﬂo 0 C In sone enbodinents, the
crystal li ne hyditditom abbutib teaatdintf 3.@rag foimedbogic@h td shgut &) drfromeebopt §.8do nogr am
subst anii aldo 7% dPAGH KRSEDLLEk Ry 1 THCREES AR 7 BTRLR7EULLISL, provi des
conposifions conprising crystallrne FormC M SONE “enbddiment s’ at
| east aboubt bOR2DY, atdkioghbow24 i ydateiE24d, at Zbott 27.3a0 iablows a7.6, abhbout B&0,@adpound of
formula | i,n.th GO Siti 1S present as Fonn C. |In sone enbodi nents, at
| east abou?t%%%glﬁt V\feﬁaﬁ?oug?b' ydrate of lactic acid salt of

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

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 orystalline 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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t he conpound of fornmula | in the conposition is present as FormC. In sone
enbodi nents, at | east about 80% by wei ght of hydrate of lactic acid salt of
30 the compound of formula | in the conposition is present as FormC. In
some enbodi m¥A W06/E7926east about 90% by wei ght of hydr at ePeF/UPHRF§282% i d

salt of the conppound of .farmul a in the conpositi IS esent ,as _Form C.
In some enbodi men ,°m§tem|b8§§]{g}l{§tl5‘61ﬁ“t§g@}6t §§233éi"§1‘&hf 8?&% gfgléc facfcgﬁ?{tio acid
salt of the tieuspoourd of formek it tBe torpasitibieis REMOS Hok@IT, | S present as Form C
12 WO 2006/ 127926_ PCT/ US%g%S/ 020296 I n sonme enpodi nents, "at, | east ,aHout 99%
by weight of hydrdt §BY Fupofimenticthe copRosiyin fupfher - eamRsiSesd 2 oPherpRgrliicsly i n

t he conposi t iagdepiable Bireient as Form C. I n sonme enbodi nents, the conposition
further caonprises_a pharmaceutically accept abI? carrier. 5 The present

i nvent i on > ur t her TR RSO RIdRVeRionBieT Brovigesapethads gt wreRpEing sy st lnediorm (€

conpri si ng CQBﬁlﬁl%tiﬂgn&mftah_@n%ﬂﬁrmﬁpJ i & saicaéliol /G bkt SCafl Sdhpouad osai d
conmpound of Fornula | with a relative humdity of fromabout 50%to about
75% at a t empeFRtly} withyp relgtiyphumigiy, ef faam @OP'E)soé)(bE‘/PLFPO‘Gd 5% at p fprpgARe AR nent s,
t he contacti RPejt3o ReLS Howed oor at | east about 6 hours. 10 In sone

enbodi ments, Form C is prepared by contacting the anorphous form of said
lactic acid salt Bfsosgepb % e contaqtipg iprEOmmedfar gt lgast ehoat § ReaShumi dity of
from aboufy 50% t O, BRGWIMbIAKRAL, Far ETPHkRkd &gtazt{xgmf)@&%‘ﬁhoﬂsofognto@ s@adout 80

C. The present invention further provides nethods of preparing a cr(ystal l'i ne
hydrat e of a lactinadid ealtefiseid sempoupd ofFasmwp & with aaelative hrmidiy pf Eomnpbausispy to

di ffusing or gadljt 955t ¥ RRberd ARV floflaBout 16 @R APURQUE, Sol ution of said lactic
acid salt of said conpound of Fornmula | at a tenperature of about 0 Cto
about 10 C. |n sofke measeidnyraiensfurthes provisesmethedsiod pigparinge chytaline bydiaieefat o t he
| actic acid : g%hﬁt, [ : [ ate is
about 1 or ag%llt}% a%& S%lﬂ&sao%eg{ﬁg%g% I%ﬁi’f t he Slil:l% fgf“g“% {r:gé%?];s/%{r’ég% g@;i)oglﬁgé
monohydr alSe @p agieRasspbition ef sadactip agjd padt of §4ié egmanornd of Ropraulp hatta tenpeattureiofi t he
crystalline Qﬁgft@t"gt&?boﬁt ig>c@ nono-lactic acid salt. In sone enbodi nents,
the crystalline hydrate 1s Form C. .In sone enbodi nents, the organic sol vent
conprises an or gahisomaiempediments, the ealaraatiordd dihpéate svater teholagfierrid saltefiiee i s

acet oni tril e ;2808 oFARLATRPRE FERLfne hyaGed S HRGT AbthSuss about 5 C.

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 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 § °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

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

some enbodiwigijosiaz7deCr yst al line hydrate of a lactic aci gcgalstoodibhzedeecompound

of Formula | is prepared by the nethod of diffusing organic solvent vapor
into an aqueous1n S eUdrhisudinieintss @ictyslaftine hpdrae iofl a dadtit a6id saRiof a GoRPAIHAdofOT

Formul a | nper at ur, of ab@ %g é:fu o about 10 C. 13 WD 2006/ 127926
PCT/ 1JS200 /06 2¢a PieRated 18 thBistpdrah fifising eregue SPIVRT 2pRF APt AR AES| act i ¢

acid salt abluBortempiaunsc afid Eﬂfdﬂéhldcémpo‘&n@bﬂb@rhﬁdlbb’a t&ﬂgexmfelwdbmodcf fusing
organi c sol ve{;lt vapor into an aﬁqueous sol uti on of (il |.act,i, Cc ac% salt of

sai d conpouR@® Wt 1ESknirherein thy melar BAHgeAt dhe fudrasi Watsbt&t b lastic pejd sb0t thep C,

wher ei n sth&oﬂpmaof@ctrhﬁlaquméerybmmhaﬁﬁrm%@nsoutpoltdbeutleactI C aCI d salt of the
5 conpound of Fornul a in the crystalline h drate is @out or about 6. In

some enbodi ment Soa'lecerr?)%"@%illlelnfsn @ %@Pla? Bydgspte 8 PA%PPF @cigsply of 31cemgeungd oo pound

of  For mul &olmiis 1R¢ Fﬁ?&r@dj bP¥nd Reto® bh edfushe o lﬁly%bwan%g&nhﬁ SOAgi8Als vVapor,
into an aqueous ion of said lactic acid salt of said conpound of

Formula | &flufion ‘Lfr?ﬁérlaéfl& Aed galt ofjseyd comppopnd el oamwa { atiayemperyifis o pbout A6

crystal | i ngo hpef At wﬁe@mrmmi?swmth m@telwa{w?dr@se &he%&yh&tesone enbodi ment s,
a crystalllne h}/drafe of a lactic aC|d salt of conmpound of Fornula I is
prepar e by t helnniomsoumboringgntss o sTyglline hydte °§6I14F§ﬁt3019ép'6 of pspwremdatfueous
sol ution ofpeadligs '1@?&8&%@‘5? Q'hesﬁmleﬁlod)f)f &?f'uﬁ V%Q&Eﬁlb‘ REvak vERSHon! a@bod

tenperature of abou o about erein the lactic salt in the
cryst al | i néoliyjamroftseid lagtie aqid salt qféﬁéwr@z@w%of&?rfauls hrta tepperafpigef abayb@imrent s,
Form C is pfapRaf 8%ch¥ndbs . ﬂ@ﬁ&ﬁ%lﬂﬁlﬂ@' ys’dﬁln@ﬂycﬁﬁtg?sm fs aﬁﬁdn\s%&lc a&@ sMapor into
an aqueous solution of said lactic aci sai d conpound of Formula |
at a tenper at Usomp eabedimens, Eomp Canprepareipy the meteedaf diffusmgloggapicsolgentt in t he
crystal{si ng,0y qiﬂt@taﬁ’ ah&oﬁs sdliftioft o@‘?ﬂ&"lécﬁ&ﬁdl@ szﬁ’@éﬁaﬁaéo oﬁaeofﬁfoﬁﬁtﬁﬁltl ak Qvent ion

provi des a crystall drate (Form D) of a lactic acid of a

conpound oftenfsratui¢ ef quWrQe iCeto abquih &0 ¢, ydergin thmlectfc@plmﬂﬁh@cmﬁalh@erlygramm e r

di ffracti o patter G gising characteristic peaks, in ternms of 20, at
about 4.0 anagﬂat0 a‘rbh&?tﬁgg.'z In sonme enbodi ments, the X-ray powder
diffraction pattern further conprises a characteristic peak, in terns of
20, at about 22y ﬁ‘% ﬁm? BB R Sanind t£ e 5 1064 @Q pattern
further corrprlsekge égnﬁ acte?‘lgstl I-y§ ﬁ%ﬁydﬁ ?%rnsmgg ?gh é:t(fi%ggut 14. 3
and at 28bowgempamnd of Formula I wherein the crysml me form has an X-ray powder diffraction pattern

comprising characteristic peaks, in terms of 28, at about 4.0° and at about 27.2°,
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 28, 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 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, about 27.2 and about 27.9 degrees.
In some embodiments, the X-ray powder diffraction pattern is substantially as shown

in Figure 8.
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In sonme enbodi ments, the X-ray powder diffraction pattern further conprises
characteristic peaks, in terns of 20, at about 8.0 and at about 20.1 . In
sonme enbodi ments, the X-ray powder diffraction pattern conprises at |east 3
characteri sti &v@agE27936n terns of 20, selected from 30 at PEBYEI06020296ahout
8.0, about 11.5, about 12.0, about 14.3, about 15. 8 about 16,4, about
20.1, about 21.2, Hbdme epbagimentsehe opysialine JarR, hasys diffegrntial SGRRRNEFAIOHTEEYr ces .
In sonme enbodlﬂmmbgmmtéaswﬁs rAYerdOMEIR aditiold AT CCOM RRlMRHA 4t Sb&Das agt bal |y
as shown in Figure 8. 6\0 2006/ 127926 PCJ/ US2006/ 020296 |n some

enbodi nent s, tq"?@ﬂl@?%ﬁléﬂ@ 169G gdransadotiery pf4o8¥dAY @l scanning cal orimetry

t her mogr am showi N A EbnRNE A JARRMsA thead?Rilliné Fofm haNa GIFRRMAAT hdingdhiRdinedfS C,
an exothenn at about 160 C, and an endot herm at about 189 C. In sone
embodi ment & tthemegymsehsiapiadlyag desrrbed herelsi f f erenti al scanning calorinetry 5

ther mogr am subst a”fi‘h@ﬁdas)énﬁﬁve@lﬁ&?ﬁlh@&%r&%@éd%pogiﬁ&nsQl’nﬁﬁx@s’iﬁg W8I e, DU t her
provi des conpositions conprising crystalline For sone enbodi nent s,

at | east about SO(VJIbSPmﬁEﬁin@ﬁﬂm@ﬂtSWéﬁﬁéttaéo‘ﬁf50%d6’t‘iv‘?}glﬁ@f BY‘E%FP pof lgptic %Cl*fbsaﬁ@ﬁpound
of formula I ifge e, ﬁﬂ@?ﬁlnﬁllaqnn {h§ c&ﬁﬁﬁi@ﬁls%sgﬂﬂw&nﬂ n sone enmbodi nents,

at | east about 70% by wei ght hydr at e l"actic acid salt of 10 the
conmpound of fornul & Somemmméln@t)ﬁﬁmséﬁaﬁﬁ &bnutﬂ:@%pb)’e%@&ht o bydrage of Potiq svikwhel

erbodi ment g e ddiBlnc A AHA B HEhGI Rrdlyliol @l [ actic acid salt of

t he conpound I'n the conposit resent as FormD. In sone
embodi ments, at | efstonglrmbodieBHtsin 1<met| aybut 8996 b?y‘dfrldtt@f bydritg of lagtiaasidisabaf t  of

the conmpound e SR ot bkl P ARSIl Al U GRENS, @5 Form D 16 I

sone enbodi nents east about rate of lactic acid
salt of the conpolmspmsfenfbodimghts, dt lqast abpret %Wo\smht@ﬁ hydatp o€ Betint acigssalkof m D.

I n sone enbodi t drate of lactic acid
Mo off lfcg'ﬂlrﬁ l"i'rgﬁﬁ?tcor%%{%gx i Wls by By,

salt of the conpo n nposition 1s present as FormD.
I n sone enbodi ment & sonlsembodipsstsi 4t drnstiaboutifels W@M@ghtyébytaatphélanmm fattaf | y
20 acceptabl e e g ovi des net hods of
preparing cr ys@@{ﬁpﬁéidﬁg? {aeﬁl?%c @ﬁg‘%%ﬁ’{%{t}‘%&”{“ﬁﬂe anor phous form of
said lactic acid s& stonmfenﬂaadmemsrmwstchbotit 99%rynwidight lof hjrdrkte @A lactieacid salt of

at nosphere havtg%&gpf)&ned tfo Eagén”?ag'cér}{po%nor"i‘?s%lrjetsen%ocyo(%mﬂess at a tenperature

of from about
In some embodlments 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  less at a temperature of from about 80 °C to about 150 °C.

In some embodiments, Form D is prepared by the method of contacting the
amorphous form of said lactic acid salt of said compound of Formula I with an inert
atmosphere having a relative humidity of about 30% orless ata tempé:rature of from about 80
°C to about 150 °C. ’
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25 I'n sonme enbodi nents, the tenperature is about 120 C. In some enbodi ment s,
the contacting is perfornmed for at | east about 5 hours. In sone enbodi nents,
a hydrate of a lactic acid salt of a conpound of Fornmula | is prepared by

t he net hod 2fo8d8s%t 1 ng the anorphous form of said 'aCtPt‘i'm%Edol%'/oﬁ)?ﬁt of said
compound of Formula | with an inert atnosphere having a relative humdity of

about 30%or 30 less at a tenperature of fromabout 80 Cto about 150 C. 1In
sonme enbodi nents, FormD is pr;gar ed by the nethod of contacting the
amor phous f or m &ke Rrgseat inyaation: fugthercpravides a srystaling hydsats Eore Brofpdacvigieaid] wi t h

an inert asamsdpéas{p@uda%w&gm% Irv@le?em eﬁecx?s{mlﬁe fo¥n 955 a@lb@ﬁg ﬁw%rq'iffﬂaaﬁﬁ at a

tenperature of from about C to abou
PCT/ US2006/P0%gP oBnpriFing GW%%@Q'@C veakse it terang of 2 P%Putriﬁévia%tb@ abowg 238t al | i ne

hydrate s(Form ?nf Wmé ehx@S&annt?C{hQ ﬁ"i‘i)l B&L«(ijei‘f diffféPﬁBh”ga&éfm PR Rndsriddaer ei n

the crystallin orm has an X-ray fractio pattern conprising
charact eri §h4ra,ctqm§a¢<geakﬂ,n1t?1@‘rsm§2@)fat @u’f 2316°zh ahout 21 °gatahent36.0319ndist apgits. 5 | n
some enbodipBats, the X-ray powder diffraction pattern further conprises
characteristic peaks, in terns of 28, at about 22.6, at about 24.1 , at
about 25.0, andInasonaﬂ)@mbodimntsr the nX-saympoveded odiffreetians pattave fxttheaycopprieksr

diffracti O%ha%?ctté{lﬁgp rﬂ@xﬁn %ggpra{éo%tlﬁqb%@a%g Juk $§ | £ peaks, in terms of 20,

at about 12. i Sone enbodi ments, the X-ray powder
di ffractdi on pathlesomq‘ @nﬂah@memt@m};pﬁw povder adiffptiont wtquea‘h:ﬂqerlqompasm of 20,

at about  6-ob. ANkl RO e ded e SO RUROHHERGSe, Lhe X ray powder

diffraction pat cor’rpr ses at’ aracteristic peaks, in terns of
20, sel ected frinnsonmt eralipdinens, the Xbuupovﬁieﬂ diffrhation Bitetn imprises 122 .1dast About:

215 apourtdFegsidt i o g sttt ) B0 0% Shout 255, about
27.7, about 30.dk, abautdS ]ab:bout &) a601d€8g7r @baut 1214, sbméléﬁbmmtr%ﬁ sabotthis. IS- r ay
pouser 0 LGAFL BIpBOLS Bk SRR, e BP0
20 t her nogabont zﬁm\abmg 2afi, sdbowtG0Neanchabdut a6 degres. C, and an endot henn at about
cal ori ety ¢ HBBGF A LaRNe A e Setrraetn i el
i nventi on faFiglrep. provi des conpositions conprising crystalline For mE. -
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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In sonme enbodi nents, at |east about 50% by wei ght of hydrate of lactic acid

salt of 25 the conpound of formula | in the conposition is present as Form
E. In sonme enbodi nents, at |east about 70% by wei ght of hydrate of lactic
acid salt of watees/nzosmeound of formula | in the conpositi OPCT/BSP0REA6 as

Form E. In some enbodi nents, at |east about 80% by weight of hydrate of
lactic acid salt &fsomelsmbedimpaisiratileoft abant APftocby|weiight ofibydeaierpDlaétici agid salt opr esent
of lactic achy Dupfiof Rt TRINS coroahifs brodOiroll s Y Composi tion'is -
present as Form Eln ksems cmbodimisoidi then cempasition efastherabanpiriseb % blarmedengiivally f
hydrate of | | i alt of the conpound of forrmula | in the conposition
is present ag&é @r)rl]@%rﬂi% WD 2006/ 127926 PCT/ US2006/ 020296 |In sone

enbodi nentss, at | Eles presednb inved@in faythawegirgtides ofethgddr oft memfing agtsiallinadiodn sl t  of
t he conmpound fQr . he: osition is present as FormE. In sone
enbodi nent s, c?'&%“%%%%@ﬁ‘?%ﬁ“&u@{nﬁ’gaggborrpri ses a pharmaceutically '
accept abl e carri ek solme Bimbogdimests it hyidraeestta lacticfanidtshke of pcavpoied ofBdrmoldd iof
prepari ng cr)éstal I L’nﬁ FOI‘I’(Y)] E conpr | %I ng, sus ending Form A in water. In sone
enbodi nent s, PEPRYHPYE msthod of sipendmg Forgra 1 Vot 2 conmpound of Formula | is
prepared by the nktdoad eafbodivspeibrmd & @edpurdd by theahethod dfugendnghdrodA dent s,
FormE is prﬁfa?r ed by the nmethod' of suspending FormA in 10 water. The

pr esent i el n furt her provi des nethods of preparing crystalline FormE
conpri si ng seedi NPheaPreseaptl @wghtichOfurthérogroiflesambthadsi of prepading atylstatiine tHoem ddnpound
of Formula | wth seed crystals of .crystalline FormE, wherein_the ,
concent rati o BPIE H0s i FReR ST e £6 9GRS ASBPGRM PR b sone
enbodi nent s, wathhyelr ayRalobf @ystalidei Form G, dh&aihttheddonenapigaaifngld edlutradrigwbadt | | is
prepared by th th of seedi ng an aqueous solution of a lactic acid salt
of the corrpodﬂ(gmr%f’ut%gw?ﬁfnzf“'l with seed crystals of crystalline Form E,

wherei n tise concent dogiei e@ibodiinesidi athydfa® oftd 1adtici ssidabl ¥t a E6pduad abRdtinuRQqs Mg/ ni.
I n sone enbodi mantii}g Form I?I i

iS prepared by the t hod of seedi ng an agueous
20 ol ut | on  FePEoR Bifheanethad ot sesflig 6n afﬂ%@ﬂﬁé&f\*ﬁ@hgfga Q?ﬁ%ﬁﬁ}dﬁﬁlﬁ afd e ppppuEded
crystals of GFY¥eialld I REth Jeed Biykals \Whefyelalliné Ferne BN GABEmAthe @bncelitrafih @f §@d Ut i on
i s about 100 to about 200 ngém_. Theﬁgresent i nvention further provides -
é’%‘FWﬁ%P

met hods of prepEM quivedOmey/ mt-£

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
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conprising crystallizing a lactic acid salt of the conpound of Fornmula | in
a solvent, wherein the solvent conprises about 1 to about 10% by vol une of
wat er and about 90 to about 99% 25 by volunme of an organic solvent. In sone
enbodi ments, the solvent conprises about 4% by volunme of water. In sone

enbodi nment ani ¢ solvent conprises TIC or ethy n sone
enbodi nent g‘fo%)rbilszggazgl izing FormB is facilitated by susggﬁglgir?g&ﬁ%%

amor phous  fgidBhOoliioh AC4toft BPItH a6 ao@&l%mi, S CATRAVAR cOHhprisel B 1Backtake 2
solvent, at a 30 tenperature of about C, for atine o? at l'east about 5
days, wher @pditeBalivdrodigiivent conprises about 5% water by volune and about 95%
acetonitrile by vollinBhodfdnfRl £S $ito dfNEMuEAR HIHEbNES tHeraW 963148 fieds of
preparing crystalline FormE ~conprising adding an aqueous solution of a

| actic aci deteghydrofaran is abowtdolQsicbyoolumsr nula Ito a solvent at a tenperature of
about 2G to aboyt [ tl /127926
PCT/ U52§06/ ozo%e“%&%’%@g‘gtg’laut’%“‘%ge @qg‘gfgtﬁgﬁf@gef%t%% uf‘d%}é%}z‘gﬁé and t he
sol vent comyepirséby themydthadod addieg ancaqueone solution OF eflagtiaiacid Falt ferrempotnddif ment s,
the ratio e u ol,uf i YdoALE Ooc ;
tetrahydr o? érrl%‘prl\a ilgtgaﬁg'ﬁ@e@: tO% Et;&%’;?;a%% tr}?}ea%"ta} #r(]:a gootr?se%ug od¢’rr§’1r%?rgl,n t:ltlehydr ate
of a | acti comentrhtismlof thef agaeans wplotiondis aboEdOMie abdut 460 my'mpamedthpolvénd net hod

of addi ng an_aque i ctic acid salt of a compound of

Formul a | tcgm%l%gso‘?t\h/%r??e%e{%gﬂgq%hea%cg&g{aﬁ?e of about 2C to about 30 C, wherein

t he cdficent r at Inosonef enttivdinzegtse Sorsn Eak praparad iby thd methol 0 ddding koudquéd® ng/ ni,
and t he sol vent owrise t hyl acet at ngd .f a rof uran. 10 | n.sone
enbodi ment sséﬁu?oélr%c arhe ?)%%f)%%%& %?p?%ngl C%EP?)”I Blé]la 31&5 égéﬁ’ﬁig agﬁ%%la eé%ﬁrg c’fsol ution
of a | acti ebautRW wadbbut@D °€, wherpio viectondentearionof the laqicouasadtionéndboat 108 to

tenperature, of .- about 2C to about 30 C erein the concentration of the
aqueous so?h uf 6%) T%/m;b%r@ttﬁelﬁ Vefltocomg%sgfj’?th%ﬁet%%ﬂﬁt_t?trﬂwgmﬁﬁ‘?' sol vent conpri ses
et hyl acet at e are prestintaimedticaif dlsogrovideh for pelidsempoditivne (itel, dormalationsp faavialles f or
solid npositions (i.e., for ati.ons) for oral. 1 .ni stratiqn

cont ai ﬁignga‘i‘“&‘?g@?&&f’ﬁﬁ’éﬂnﬁf&ﬂﬁu\ﬁ&y %F%ffmﬂl ?f‘;aclf?t](? aﬁgji S%H?Q °8FPYWE °f onpound
of  Formul @odmuldin sonme enbodi ments, the nolar ratio of the hydrate water to
the lactic acid salt o he 0 und. of. . Fornul a in,the.crystalLine
ydrate i o apou et B8P Bita SE Bt Heler e BEIAIERR PHET Ry cr a o
i's a monohysétfipdutd 6f Fohaxlajrthaérgstal s Hybraanaboernibedbomnet S, the lactic salt in

the crystalline hydrate is a |[s a no-l.actic
y eIn sgme embod&ments, hle crystﬁ‘l)me 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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acid salt. In sone enbodi nents, the crystalline hydrate is FormB. |n sone
enbodi nents, the crystalline hydrate is FormC. In sone enbodi nents, the
crystalline hydrate is FormD. 25 In sonme enbodi nents, the crystalline
hydrate i s Fowonbos/ibm2eone enbodi ments, the fornul ati on i PATUSR06/020396m of a
powder. In sone enbodiments, the crystalline hydrate renmains substantially
i ntact under anbilersomgosveliodiments, ther crustgbing byfiraje aemains swhaiantably uintag6urdeur s .
In some enbodj e e &, d 0% Buf1 Y&pRi ns substantially intact
under 30 anbi en‘{}&?%l}%ﬁ%?qrrlé%%% &pé??égé gre ‘%\ae'r t han about 1 week. In sone
embodi ments, the dhpggpresentimventinpchisetpeovidenaidpsege fovs tvdrich eahiains seliddformulgiidny
anbi ent condi | . | g .

enbodi nment s, %%%iﬂ%?{l}g{egﬁ%ﬁ&%%hﬁgg%ﬁgﬁr@g%&é%}ngong%gg }[iag%%l aﬁag} O|fn §C‘?&ﬁlﬁ%8fr

anbi ent cohdi Fanonms If.or a peri od greater than about 6 nonths. to WO

2006/ 127926 PCTUUS2Q06/ 0 96 .| i, cry. | ine hydrate
remai ns substanti i?%’/rgé %I‘le‘%c%fmeﬁlﬁd@?ﬁg%%%ﬁgﬁgqggﬁ%bﬁﬁ%%ﬁkbér cg 1‘?)ljéri od greater
t han about 1 year .ThEhgesente dwaition nfurier i ppovides soetiprde wif dessting dqmieges domprisinghi ch
contains solid farnmul ations .describ herei.n._cont aj nin rystallin
hydrate form SfUESELRg £°ct ﬁg?t%?ng%hmggg?%%om@ o ﬁ%’%ﬁ (o4 Slé)aﬂmeglyg%%rgé?nao ?iafﬁc sone
enbodi nent s, 4didsatie$ @geompsumdiofFamplalll., tabl et, capsule, or caplet. The

present inyention_further. provides t hads .of .treati t.ient i Si ng
adni ni stefing to TREOPRIPRIY™ mf%‘PFH?’?%H%W@S%&?gi"vﬁgg?%%%tf%ﬂdisﬁg&ﬁ{}edr ate
form of a | acédnpoudef Boahiila Din thd\@yaahigetytdtedd atoor natlabok 6. 10 I n sone

enbodi ments, the lar rati.o of fhe hydr water to the lactic,acid salt of
the compound of Eﬁ,s?m? %f{aﬂ?"dflﬂenfshé‘e&?y?%&aﬁyﬁ 19 q1°8e df"’ge QJE‘S’E#Y‘!‘E%ST about 6.
I n sonme enbodi NeNtif sohbemBédimems, lthelactiR)sallt & de kSystallin® hadipelisad @s ®ono-lactic

hexahydrate. |In sgnme enbodi nents, the lactic salt in the crystalline hydrate.
isais annf48itic acid salt. 15 In sone enbodi ments, the crystalline

hydrate i $5For m Bin sbfe &Rb0RiSHROthe 0B RhSine hydgudk ¥oddB) i ne hydrate is Form C
In some enbodi rrent&% the crystalline hydrate is_ FormD. 1In sone

enbodi ments, the CPySREFPHTEMGRhS prYstalingydratqds Form C.

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 (MTD). In further embodiments, the dose comprises 0.25 to 30 mg/kg of the
lactic acid salt of the compound of formula I.

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

The present invention further provides a mesomorphic form (Form H) of a hydrate of
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 28, at about 3.5° and
at about 26.4°.
In some embodiments, the X-ray powder diffraction pattern further comprises a

characteristic peak, in terms of 24, at about 16.7°.
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In sonme enbodi nents, the patient is a cancer patient. 20 In sone

enbodi nents, the patient has been diagnosed with multiple nmyeloma (MV),
acut e nyel ogenous | eukem a (AM.), prostate cancer, breast cancer, colon
cancer, or nelanoma. In sone enbodi nents, the patient is a refractory
patient. |wosweenenbodi nents, the patient is treated wper/ESMeERI9Nat is

| ess than the maxi nrum 25 tolerated dose (MID). In further enbodinents, the
dose conpri ses . @imet emBAimgtsk gheoX-resh powdeacliffiactioni patisad furthér téreprisesrpound of

formula I. c§e%rr§c %Oﬁi{eﬁ%{% attheOu ggul ation is in solid format the tine

of adni ni st r sen Irnventron further provides a nmesonorphic
form (Form 13) Inf somahgmlucmlirmenm theSK—rh)aqubwdnrachffxacml patiefn filrtherc commrised a of

Formul a | e nesonor J1as an X-ray powder diffraction
pattern co)r’lrwf)arrlcerﬁté"pﬁlérl%t%f’%sr?f&?i Y interns of 20, at about 3.5 and

at aboub 26. 4. Ihromeembetiberns, theriX-say ﬂohréer)diﬁﬁagtiqn(paﬂm igsubdtamially asshpaiit er n
further ises,a characteristic peak, in terns of 20, at about 16.7. 19
WO 2006/ 12%%“%2%‘/ U82006/ 020296 | n sone enbodi nents, the X-ray powder

di ffraction pat nerpaesémrih\kmﬁorcmmmripm&deameﬂ:baer aftirepariag e m&horpinﬂ Fogfi s Of
20, at abo

Fur t her - coRpfrainting SHREPLICBR COPE AL B AR Bl B coatpouid oBEONSE 6 5 1 1

some errbodtcm@&lsent bhe texqfeayur@@f\m:ﬁt ditd hsoactd o, wﬁérélﬁrﬂib c@acawxbﬁélﬁaﬂ ial | y as
shown h ure 12. The r sen{) entl furt rovi.des rreth ds of

pr epar it OYFeFQ Hﬁﬁlﬁl‘ﬁ’ ‘P}t dﬂ*%/ s?’}‘?dﬁeasd’ ERiF OMRTISES AR | ut i on of
a lactic aCI d s@lsbmefenbb@memEnRe flo OF tHeQigiRtud sbintidrOtoaths adeydittiledit aBout
tenmperature of about 0 to about 10 C, wherein the concentration of the 10

aqueous sofdP PHKOIFEE-ahout 100 to about 350 ng/nml; and the sol vent conprises

acetonitrile. Im saﬁ%nﬁﬂﬂlﬁﬁhtﬁﬁtﬂé &mtﬁr@%bfaﬁ:{eﬂ By Ghe Ld¥RIGAGH QOSeSH! ddndap to the
acetonitrile is about I n sone enbodi nents, the m xture

obt ai ned b%boflh%toeﬁaﬂlittlpoﬁf‘?@tI&’PSFBWé‘HZ‘ItIB’"?t and at about O to about 10 C for

at | eags about 1240heWHDedikents, the H¥BuB HBRAFIBN B addions slisw& RRkAINed by the
addition is allowed to stand at about 2 C for at |east about 24 hours. In

some enmbodtteht £ fopgtlpastphout 4Bty ed by the method of addi ng an aqueous

In some embodiments, Form H is prepared by the method of adding an aqueous
solution of a lactic acid salt of the compound of Formula I to a solveﬂt 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 ‘acid 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
fs 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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solution of a lactic acid salt of the conmpound of Formula Ito a solvent at a
tenperature of about O to about 10 C, wherein the concentration of the
aqueous solution is about 100 to 20 about 350 ng/niL; and the sol vent
conprises acetonitrile. The present invention further provides nethods of

preparing t @@fﬁqu%phi ¢ Form H,, conprising evaporati P@T/?&O@HM@QHS

sol ution of acid salt of the conmpound of Fornu

t emperature of a A gcgm@ leRo, [
prepared by the ﬁr#eosgﬁo te evgtg;h?é%gﬁgclgﬁog’queougmggy E?}agtﬁ@%?@ éaahtloa?mti C
acid salt ofthetm@p@lmdwémuleﬂllﬂbpmmmnomsp@swénqﬁm&hre of about 20 to
about 30 C. In Sﬂ)]rg% %%R%S'AIHEH& Sat‘?{ast aBbdPobbs Welélﬁ%%h 2 of 138 ﬁcléjgalt%?' d
conmpound of Fornu nono-l acti c aci present 1 nvention
further proWhedempwdpﬁﬁlImuleﬁsn@gn?mnosmmvglsmmlfmnd{ Form 30 H In sone
enbodi nents, at e % alt of
t he corrpgund of osgﬁl% eﬁ%ﬁd‘!&e?@ &?%St%{))lg? §%C1Jr¥ \Dé{ﬂﬁ ?’gg}é&rﬁw of"féfiﬁc aC?alc—%agloz sone
enbodi nent s thesompemdtof fipouta I 10the b‘}‘nlwettlglhls pwiseﬂhy&ﬁcmméi of lactic acid salt of

t he conpound of i

5006, 127956 pers HRBEB ERbhat i 1SRN bR ddle ?ﬁ‘g‘?&tf’ggls? it by
wei ght of hyh:brcam@omﬁolfﬁmnulaIam:ﬂldcmpcxsmoﬂlsptdamtcscﬁqmdhd of forrrul al in the
corrp05|t|on is present a e ast a t 90% by
NelBht of nydr ar B 3T sttoedictiy t R gof R TN eEle peRRAM) 70 re
conposi tidon at@pfablesarier. as Form H. 5 I n sone enbodi nents, at |east about 95%
by weight of hydrate of lactic acid salt of the conmpound of fornmula I in
the conposition is present as FormH |In sone enbodi nents, at |east about
99% by wei ght of Thystesshiteinwehtibmprovidesalirghtadidicthyddate (Féren I ofp idtidach saft@f aul a |

in the conposition e as_ Form odi , Lhe

composi £ 1 on PR et B St h APHELEL R I § T ReReaBF A er . The
present i nvetipishgthenttelestic peﬂcsyﬁteahd af12e, doyshual.8° {ofar dbob110P. a | actic acid
salt of talllneformhas an X-ra

conpound of For rein the S y
odler At oo Bnoosst CBpH e ek O DEIEE eufio O foreite of 30,
at about 2. 3nahdertic pdakein tdrhnsf 24,2t dtousnirane Ak TENt S, the X-ray powder

diffraction patt rnfurt e conpri ses charac istic in terns of 20,
at about 9. 8pandIe mentrsr,pthe -ray powder éi?i{actslon pa ern Kr'urnther comprises

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  in Figure 13. |
‘ In some embodiments, the lactic acid salt is a mono-lactic acid salt.
The present invention further provides compositions comprising crystalline Form 1.
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 pharimaceutical 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 1 comprising

combining Form A with a solvent containing at least about 50 % by volume of water.
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I n sonme enbodi nents, the X-ray powder diffraction pattern further conprises
characteristic peaks, in terns of 20, at about 8 1 and about 21.5. In sone
enbodi ments, the X-ray powder diffraction pattern is substantially as shown
20 in Figure 13. In sonme enbodinments, the lactic acid salt is a nono-lactic

acid salt. _The present invention further provides conpogiti rising
crystal i n&¥O9PM2926 | n sone enbodi ments, the conposi t??)#dj%?%@?ggonpri ses

water. I n sone enbodi ts, . the conpositj.Q r QHpL I SEes .

e mmceut s oo 1 et FEm a3y Beglstd §lnd HEROEE: SRR v,

provi des nedlventicontinitg # &bhst abpus SOt iyevotuneamfpatesi Nng  adm ni stering to the
patient a pharmaceutical fornulation containing crystalline Forml . In sone
enbodi ments, the patient is a cancer patient. In sonme enbodi nents, the
patient has beerhegragnasestionifithenpioiidpd £cmyytaltinmsolveld) of a 12@icacidtselt af/thé ogenous
Ieukem’g ( AML (ﬁrfgstat e, cancer, breast cancer, colon cancer, or nelanona.
In some> enBBEHOHRAEO YRl natient is a refractory patient. The present

i nvention furt lgeory @viodixfens, thedoivatt ik 1 grdipante-sdvakor m | conpri si ng

conmbi ning Form A with a sol.vept containin t | east..about .50 % by vol unme of
water 27 W0 0PI RsR DRGORPIT ey RIS S SRR o2 el 1 <
}or epar eg bb!cidS gm (;Tigid&dllpﬁﬁndfwfm'bﬂnm 'engwﬁé_?ﬁimtl& sbiviate 1as aISKLr\iﬁﬁdiwc%@ difaclibfg at g
east about o by .vol une of, water,. e present inyentio er provides
a cryst al | PHEMOMpHTRS ﬂ‘iafa&te‘l‘%f’?“&‘s’dﬂeﬂm§%‘{)2tﬁ’ G@Q?‘ﬁéaygn{%ﬁ%&ﬁ%}){;f Formula I.
I n somgpenbodi NBNofme EdIBLASAINKALIR DSrag Powttetli EAFAARMS AT GurthlN @oRpRReNt

i nvention further prqvides a crystalline 1,4-digxane-solvate of a lactic

aci d salt ORACKESHCHRYSUR GBS ofR8r 4habopt 1 dhadabpptlAd ™ sol vat e has an X-ray

powder di f f r actrh O3mePathbRniensO M XSt IpdhiRF Ae@Etiont baiteRE Blither IcBmpByess Of 20,
at about 5.2 and at about 25.0. 10 In _some enbodi nents, the X-ray powder

di ffract i offepaterigicpesks ip fraps gt pbd 10.4handabew 268%i ¢ peaks, in terms of 20,
at about 21.2 ghdoRb@Hodimn®; the R-89 PBweFRFHhRA hatterd RSuBstmMANPRAMESN

diffractioanattern further conprises characteristic peaks, in ternms of 20,
at abod? 18HguH about 26.0. In some enbodinents, the X-ray powder

diffraction patrh g dnbodiRalks AR doRlatelis REerdBOWIe. 15 I n Figure 10.

The present invention further provides compositions comprising a crystalline solvate

of a lactic acid salt of the compound of Formula L
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 28, at about 21.2° and about 15.2°,

In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 26, 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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I n sone enbodi nents, the solvate is a hem solvate. The present invention
further provides conpositions conprising a crystalline solvate of a lactic
acid salt of the conpound of Fornmula |I. In sone enbodi nents, the solvate is
a 1, 4-di oxane-sol vate. 20 The present invention further provides

conposi ti onVEWAGIATRA6ng a crystalline 1,4- di oxane-sol vaperg§odsde@ki ¢ aci d
salt of the conpound of Fornmula | wherein the solvate has an X-ray powder
di ffracti on pat tesome empediménty aciystadline dsd-doxape-puwdts of priadtierapd selt ofthe at

about 5,2 . i . [

| , @}'E %F@B MK )

diffracti onéaop Y @%éir %bf?oﬁi}n%zrlggrgh%ﬁs es® gﬁ)g? %?g}zgr@ft F%:(l pzdg%xgl?éﬁél%ﬁ;a%eer nms of
20, at aboufror i sdutimctontbining 1 ¥&diGkand. n sone enbodi nents, the X-ray powder
diffraction pattern further c I r i:St4 c peaks, in ternms of 20,
at about 10.4 atrll%lsoérbeoeﬁl%bog@eﬁt.s’ ns°‘sV§J‘re?§S aeﬁg%d]? &rr%g%%lg ,%‘Mtt'he X-ray powder

di ffract$on pat tTae present Savestionrfuitier biovidss s bywinlling herzegpusodvate(of a3l@cticracislone

enbodi nent s, ,.t conmpositi.on further conprises a pharmaceutically
accept abl e s(?grofl grc?nqﬁ)c}!llgaﬁﬁe%gg%l?ii nvention further provi des nethods of
preparing a crydiand enebodiménts,dhasobvate-isobenddodvatef a | actic acid salt of the

conpound of Fornpula | conprisi rystal lizi t,he, 1, 4-di oxane-sol vate from
a sol ution cont 4t ﬁqnﬁge“ﬁ’,ﬁgﬁi’%%ﬁ%é’f"aéésW%‘é%%f‘é‘?‘sf PCTI US2006/ 020296 | n
sonme enbodi nents, a crystalline 1, 4-di oxane-solvate of a lactic acid salt of
t he 'conpound of ,Fornula.l is p ared. by the thod of crystalli zing the
1'% 1 ofine. sol Vb st ivetse T BiRvicete ol Doneetiebiahoor ) e bRl

enbodi ment SsalttdfeheS dnvdued bSF@mRNMOwhead it dbafd B8l tn X5ray pewpErediffattionnvent i on

further provides a crystalline benzene-sol yate of actic acid, salt of the
conpound ofpaﬁB’i"ﬁﬁ’I“B“ﬁ‘Xg‘i AgETRLC RS it FERROL ?é&tahﬂ’o%%”/%t“é af é’oﬁt iﬁg]m solvate. In

sone enbodi'nent §n sbie GModiiedts] TheaXHRY Powadt BiEfrRebA wath. fultBer ThEnPk&S ent
invention fyrther provides a C@st%% e bbenze ol vate of a lactic acid

. ne-
salt of the’leBREdTtkacass TlmuiLYs at -+ ophé °§b%f/%1te has an X-ray powder
diffractson pat ebme CamintnRY tehXaE oWl HiEfrREaK Spattbrd  fuRhé¥Bodtpriddd, at
about 5.4 and at about 24. 7. ‘Ibfn sone. enbodi ments, _the X-ray powder

di f f ract i onCUBRFIERSI PRaks+ip iy ofify 4t abaut 13 andakout 235 ¢ peaks, in terns of 20,

at about 10. 3 anglseodtibodinedts, the X-ray powder diffraction pattern is substantially as shown
in Figure 11. .
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
K-ray powder diffraction pattern comprising characteristic peaks, in terms of 24, at about 5.4°
25  and at about 24.7°.
In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 26, at about 10.3° and about 21.5°.
In some embodiments, the X-ray powder diffraction pattern further comprises
characteristic peaks, in terms of 24, 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.
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15 In sonme enbodi ments, the X-ray powder diffraction pattern further
conprises characteristic peaks, in terns of 20, at about 15.2 and about
27.3. I n sonme enbodi nents, the X-ray powder diffraction pattern is
substanti gy, %ﬁlzﬁﬂiown in Figure 11. In some enbodi mepk-gushddfofdevate is a
hem sol vate. 03 e present invention farther provides conpositions
conprising a Ciys ?}f%lséﬂt NfvenSN ERME Srolidat ﬁ_etﬁsdsap&fa%gca agkalisdibbnshe-t NE.
conpound of Formula |. The present invention further provides conpositions
conpri si ngolaterof ot laptic prid safeal Bivecogippinst &f TBrrmpla) laeqriisiag ceystadljaingothet he
compound oyslinBWbiede #REHoM ¢ uBRLAAIRInBBGAR, X ray powder diffraction
pattern conprising characteristic peaks, in terns of 20, at about 5.4 25
and at about 2 Fomd pmbesimendirisoenysilies benzene-sulvetgyofpodatée agidf faltaef then pattern
fur thers coppp 186 {sSfrbpalddCyReARizide Yl S5 HENAE paencdblvalOin 10. 3 and
about 21. 5.1 ?é\uagg)ﬁe??%%od?sﬁ}gnpt%s, tyﬁgﬁx- }Zéf/g powder 18% Pfrg}:eti on pattern

furt her coplpiionsremprishgbengensri stic peaks, in ternms of 20, at about 15.2 and
about 27.3. 30 i b e Kok biflped i on pattern is
substantial ly rglgéj%ﬁsgﬁmﬁnﬁgﬁgﬁlgﬁéﬁqlfg [ K%?(E)trqremgﬁﬁggﬁ%wnghtds ,e?et91 Légosol vate is a
hem sol vatfermulatios eeotfiobedimtbersgy. t he conposition further conprises a

phar maceut i cal by,  ACGERLARLS, RARE Bhyiad a0 20ARK 87926, DRTH US2006/,020206
The present i nvenfion furtner prov JeS " nBrhods preparing a crystalline
benzend® sdbrvmtatonthemof factsedn the ppsation 0bd medieanwotfoousedn terapior nul a |
conprising crystallizing the crystalline benzene-solvate froma sol ution
conpri sing benzene. In sone enbodi nents, a crystalline benzene-solvate of a
| acti ¢ aciBRIERDESCRIPAEONOETHEDBRAWENGSornula | is prepared by ‘
crystallizing t.he crystallJ benzene- sol vate frama solution conprising
benzene. The plzr‘lg%rgﬁts ?%Svaélm e er?C%?)antclﬁl?%eogng‘ny crystalline form

descri bed her efFiguro shévor anid$@ themiogtanechenttefivic of Bemi & t her apy. The present

i nvention further provid ny.crystalline.fqQrmdescrib herein or 10
formul'ation t elglérSB Sﬁ% Sﬁéggf%let sﬁ%@“ﬁgr" atmlegﬁmd?"?eéls{l&?fﬁggﬁgnt for use in

t her apy. BRI EFFipiz&&ishd¥sl 43DV Oy clH{nabreAMIghIGER ) charaeteristis bOP@matns XRPD pattern

characteri st CFig&re %%ﬁonquspe\in XRPD pattern characteristic of the amorphous form.

Figure 6 shows an XRPD pattern characteristic of Form B.
Figure 7 shows an XRPD pattern characteristic of Form C.
20 Pigure 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 L

DETAILED DESCRIPTION
Non-hydrate Crystalline Formns: 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:
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Figure 2 shows a DSC t hermogram characteristic of FormA. 15 Figure 3 shows
a DVS cycle (nmass change v. tine) characteristic of FormA.  Figure 4 shows
a DVS cycle (mass change v. RH) characteristic of Form A  Figure 5 shows an
XRPD pattern 3Wn208012392%6stic of the anorphous form  Fi gur ePET/EBNE028396 XRPD
pattern characteristic of FormB. Figure 7 shoMs an XRPD pattern
characteristic of FormC 20 Figure 8 shaws attern characteristic
of FormD. Figure 9 shows an XRPD pattern acterls € of FormE. Figure
10 shows an XRPD pattern characteristic of Figure 11 shows an XRPD
pattern characteristic of Form ¢ ows &n XRPD pattern

WRPD pattern characteristic
of Form|. DETAILED DESCRI PH ~.oraﬂe Crystalline Forms: FormA 30 In
a first aspect, the present i ion provides, inter alia, formnulations,
such as solid (e..g., powdey 3 s for oral admnistration, of a

|l actic acid salt of the conmpound of Hformula I: 24 WD 2006/ 127926
PCTUUS2006/ 020296 HHN F NH, ANl * / NOHNH HNOH HAlactic acid
salt which is present in the fornulations Iof the invention contains a non-
hydrate crystalline f actic acjd,salt. of e, conpound .of fornul a
Oy Tnon 5" hydr et PR sl ek pisse LS RBRARcRRG! PSP PROREPFIBA T or ¢ e
conpound of f(hsltﬂfude&;dsta\lﬁﬂe(ibmh of iR 1§¢ﬁasdcﬂn§altédf|tbe étﬁttkpbdﬂid)USfofnﬁﬁlmIOFBy “non-

non-sol vated fo i ncl udi bot h hygr.osco htI rosc c, .and
non- hygr os oplhgéréﬁﬁ?’d?h f‘?”g‘r r'TgsmeaII_lE\%t lgetic agidy Sa%%f? X‘f‘ﬂr‘%ﬁ g iy
mono- and di - acs@sﬁmiaulyfaﬁﬁy@ousm 6mnlsbmed Ry ﬁhﬁl@@ﬂng ,bomh@gioa@piccm%ﬁm}d sal t
is a nDno | actic acid salt the, ¢ oun of formul a,l -%%ﬁmrumﬁ&a

salts (i. 6‘?’@0?0331{34 n d&?ﬂldlygrgfctOglf ous Lactic acid salts can

mono- and di-acid salt forms, and the hke. Preferably, the lactic acid salt is a mono-lactic

acid salt of the compound of formula I. Di-lactic acid salts (i.e., bis-lactic acid salts), tri-
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) pattern which is provided in Figure 1. In some
embodiments, the crystalline form of the invention has an XRPD pattern substantially as

- shown in Figure 1 (two-theta values provided in Example 3), where the term “substantially”
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10 lactic acid salts (i:e., tris-lactic acid salts) and internedi ate and

hi gher orders of salts are also enconpassed and can be forned by the

conbi nati on of greater than one equivalent of lactic acid with the conpound
of formula | according to routine nethods of preparing acid addition salts.
I n some enbodi ments, the non-hydrate crystalline formof the lactic acid
salt of thavo1m6/gMsound of fornula | is crystalline FoPRTAS20HPHER can be
characterized by any one or nore solid state techniques such as X-ray

powder di f i avmlwce joopps thafjtygithetacyalnes for individpal pegks qap yamyiabent 202f e ent i al
scanni ng cabifveileh¥tidsDHChe HNIRBEHN CaldAPAY, &i@éﬁﬁgoﬂpc(n%) samﬁer?EﬁJraUOn

nor phol ogy, solid state nuclear magneti c reSonance, Raman scattering,

infrared (|tegmiqusdetsample soyntingmaccedise prddbe parficuls wstramens emploseds | PRBATh A can
be identifised, Wf%&ﬁn%@xe%%aﬁ%ﬁs%éﬁt wltHFérﬁ{'R 1§&Gﬁdécfﬁ%rﬁx'§m EQdAA. 9@“ be

identified by |ts DSC t hernogram I n sone nbodi nent s, FormA can
i denti f i%ed dippussedabpeg, W@h@tséglyafchhthg é'ﬁih?fi’e‘r?%éh ‘Bherafare, the perk aw@awn%e

identified lﬁt)édﬁnt%c Lagl% 04k vy li]@&rr@ﬁﬁsf%bﬁ%@s al one or in conbination with

the ones recit rein, can e used to identify FormA.  Crystalline
Form A i s char aghesrystabinesRoram efithy dvention caphe fydeoseaspized by ifsdiffetenticd 25

be | dont | {1 R Pk AR Enbey, itk ABTRMACENS AU gk 2107 0 21

provi ded i fCFi §utypicdl. D$G ﬂmmwarartbod|smwts>on11ainmgcws@raiallj/ waref Borm Afist he

i nventign : a | | wo-t het a
val es. B obryite il PRt S oBNEhaR i kel S0y Bkl e DRl

2006/ 127926ra6£§1bm$ﬁﬁﬂﬁ/a®3meﬁm Figute ), swherwsﬂlartw ' sublstarainkhg’ inhiats instenct het a

val ues for | g}y ’F’%Lm}%‘s%\ﬁﬁ af, ot &%%‘é}ms P]%l:hne-gﬂ?ts ety g‘fabou%ﬁﬂs' ties
of the peaks can also vary, depending upon the sa prep ar

t echni que, °ChBoxsES@,l 'e isrdroovm gt [ﬂaecxemﬂmtereamﬂsdrm \pﬂir dapemd aponi the trateroént

enpl oyed. Powder di f racti da a.¢ nS| ste th FormA s
o ovi ted | ey 4B af ysh SRS plelladdh Apfih nf BRCSPICRR imlaof T,
the 2-tifet amphlede SThus Iﬂfer\aﬁxefmporteheexpmaklatagm @SGEMMogrhmseaad/aryrbyE»hamol e 3 can
vary by plus_or tg é about 0.2. The crystalline Form A of the invention can
be further n}uéus(ﬁla?ﬁ ed by its differential scanning calorinmetry (DSC)

t her nogr am whi c$brjmm/chs<nﬂstmnadataeﬁcic&tlmg te rgmniie vapar speptikn Zabﬁmq@s #Aichypi cal DSC

t her rogram f or. a. I anti.al | A.is 10 provided
0 F gur o VR Ee g RS D %o RpE e et H R A B SR RHORRE o has
a DSC tra@eaﬁmb}@tgﬁisctdp&lrhateras shovvn in Figure 2, where the term

i cates. t hat featu I.es

"substanti al | h
endot nam excPHBPIE: FaUBHAE Tayier 43 Siy o aiPus SRYORTBRe .40 %6me For pc
it isk nOV\/IamdetHﬁleﬁtde Foin ATah 8¢ prepRedids@mbatingvht bortisaad of fapaila [ Wethnate of

acid in a solvent and precipitating crystalline Form A from the resulting solution. In some

embodiments, the molar ratio 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:
(a)  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
()  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



tenperature change as well as sanple preparation technique and the
particul ar instrunment 15 enployed. Thus, the values reported herein relating

to DSC thea\ga &Emag‘,’an vary by plus or ninus about 4 Cpéﬂfsgﬁomﬁgesorptlon

data accor ynam ¢ vapor sorption techniques, such as prow ed in
Exanpl e 3 r

characteri 212&10 agfgk%?sr?gﬁ ygregbgé%lg%:nlaﬁ“aﬁogﬁhﬁdgﬁhg%&yggm ﬁ{el | neﬁgﬁhr m A can be
prepar ed bythehyacti¢ adidimer ous methods in the art. In sone enbodi ments, Form A
can pe Pt ebar o shia kO Ml 11 LASrARERONA Ghotf QTR dorvbh fral B61d foaeaCl 0 | 1
a solvent and precipitatin érmAf e resulting solution.
In sonme ensdinllpdiseadye tbhbcmcairsalﬂ aﬁthe)cqnfpomnfdmmladf Hxamvm prganic sadventsct i ¢
about 12, eudpucorb, G0 otighor, Ararh hordnd, b3, Tetohes B heoind ' 0
foll owsl. ’(azyethxlstbjérkdtong etct)enlmsﬁwn@betoﬁmﬂammphcaum} (styr) yldeoctrhonsdieptage, L heL eof)
in a solve I Nt Sy [ t he
conmpound oPl ]ief( m%%hﬂa‘éﬁ’j b@nz?;%%? Leng’ etr%’sltth &?%e;n%??:l?&héa |1%18e h(gld%&l)c(”gaﬁr%ente 30 (d)
cooltl ng t heandi Xhmrlége),aredwrs( e()heﬂlslolealter,ngndﬂuﬂfbﬁyl Ienhar?n@traémroﬂxwmengcs) t?e

m xture is n r Q0 d n.fu iments
the isol at |‘§1llélaté goﬁ%l %c‘#’u%lg t)ﬁelg'flfg’ rd?nm ﬁlﬁe M %P% helhr%{efurfahle 3‘31'{';? %'imments
the 2610AD ﬂﬁﬂﬁlﬂﬂﬂ@%lxﬂﬁﬁldﬁswﬁﬁ 19612&25961d vaeat ila samp dmlmymlaﬂs, ahemvmghlr e of
the D and tic ac C ac

| acti o aci PR TADNE " e pEREG YT e Pahre D B ok ABEYB e B o

sol vents t hm)uma leds thamadbut 7Padss gHah Wbk S%pleVsethhmﬂ)ohaﬁ%J Ess&hanchbsaatl 4s,0f the

et hanol . _cEaHE 1oy SSEIeR St 59 s Wb Sy fon B RS R R O

met hyl et hyI abléﬁlt 105 Eess Hagl about msw bt RS théh dout 0K Bndoink |eineod1mem@ itersolvent! |

etc.), hydrocarb ns hept . hexanes, pentane, benzene, .tqgl uene etc)
hal ogendd ey i Of (RESHJTing i A o BRHR ANEET AR R SbpReps af

((j di et Ey: f Hﬂﬂ@a’nhgrﬂ‘&hdﬂydlvdnt etk ﬂ%trh?hod dfejrépatiygl fh@l;]sdlt aNseledted . fom thelgrolzlp

i met hyl f or mani de i de, nixtures thereof e like.

Sui t abl e sofoPeHng Bgrimlt%“‘%t |1?f81Pat‘j'ﬂle ISqPKRAPls byFengl gzdﬂ‘ft?f‘ogoi“‘\?fé’ﬂ? »s - and

water. |n s@fi@ofdybadkiRet Svatek thtmy(BJ?ﬁlran peine e Bémisthationd esf ithesd. Neén Odo@RNI C
solvent is |ess, than abo t 10% .l ess than apout 9%. | ess thaq about 8%

| ess than & imeggs, fhecso ‘ieﬂta??n (A2 deghol ek af ipinalner isonserrnele 8 SN about

4% 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 evaﬁorated, 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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| ess than about 3% |ess than about 2.5% I|ess than about 2% Iess than

about 1.5% less than about 1% I|ess than about 0.5% or |ess than about
0.2% In some enbodi ments, the solvent 15 used in the nethod of preparing
the salt is a protic solvent. In other enbodi nents of the invention, the

sol vent us%g &6}127226net hod of preparing the salt is sel %‘rﬁ%z(fo%lafﬁﬁé‘e group

consi sting nol , ethanol, propanol, isopropanol, butanol, 2-butanol,

acetone, but an%@meﬂio@sxﬁ)?%pal‘éﬁérﬁéﬁ Fdr@it & @Mﬁhe@ﬁaweﬁaneanek@ﬂqu@ﬁusfaaﬁdlgns of
these. In sone_ enbodinents, the sol vent contai ns an al cohol such as et hanol

or i sopr opaife FormnA o aecompositipRioRBimng less faanaspw 2y, éW P2 %t Wfr e of

al cohol and;pyaiies b;swéaght%s }flﬁhesexxa hés nlaRSal ana/ba&hé}te%anﬁx@%m@ &fwelll €SS
t han about 7.5% wat er wat er ess t han about 5% water, |ess . than

about 2. 5% aRisires elimq’h%@ Fopa 4 (5180 HiXEws Gantaning gieateidhen AbeBR9VnbnVeieht he

solvent &s rRGEl Aive td) fo?%ﬁﬁnﬁ@%ﬁhﬁfﬁé‘taﬁmrﬁh% Rk R oﬂhér ARy ur an
optionally containing water (e.g., about 10% by wei ght n.sonme

enbodi nment sAcopiiinglyp [theepresents inyerbion Aigher prvides,cosmriopitions W&@WSA tIe
solvent is J&ﬂ@teﬁaﬂ@dlﬁaﬂé at Eﬁs?gbok%@@é‘%?ﬁa@%out Vb%%ﬁffea&’ﬁwﬁ'ﬁ;@%”&ﬁeasﬁd@@ut sol vent

I s tol uene. PreC|p|ta I’on line FormA of the invenhtion from

sol uti on ca¥¥%at lbagt ebesd 6%t at lbﬁ}st abvyt 870p.t2d biagt abawirf8io, st ebolealt Agput 89%dut i ne
methods. Fopeig 2FRl B0l A3 3@0@&& bERARIA | i RbdmPihh & SOROUN Of

Formula I can®be evapor at ed, coo reated W th antiso vent,
conbi natQd on®mie i biitherbmbadiments, agmpbsitzons pEbe mémnt maention censist ¢sexhtializt ofhy

| ayering or, KaRalia oft f oL AR GEE T ANAS: vl hABLERBIISOLUEN oSl de

organlc sol ve are m ScCi
crystalli zmh@aaS@bMﬁS%, qxeltt least@baue Pt iof th Yachoanid sadtl of éhetoompoundtaf éorswilsjlect

conmpound. 1 540 6/ Q2 ration
of Form A pz)irzgw d%g‘g)ﬁ%réo %ggcr%guﬁ% ﬂl R‘%'%%ar{%mﬁlxﬁis ggrﬁpqéorﬂ%oip%%
conposi t i onsesewntantinmgniigsssentindy ofub tutic a@ﬁ%pltaﬁthﬂtcmhﬁ)@@dabﬁmnuﬁq/whme about
3%by gh ' hd i annr Rd/ Y'S II|ne
For ma) " ibiptabR P b S easORBLERIN ol BUsE R 0596 gPlea DB € B0 B Rt 1P
greater thaaboﬂmu%, 501%sbybcwe9igﬁ% &b ldactraboud 9B.6V0a bt east staput Q&T%méamlabout

TR oA Rl s 8kl RSB B ALbS5 Ply aSC L 10
some enbodi amasttaboua99 B%aﬁﬂeasttabmt 95@%, atdéast szalstt99éb© at leasD8hout®9. 6%,aa$ Ieaﬂbout
about 98% BPPiar T earouh bt G55 oE Ve AR St povEel e LA ESL R of the
conmpounzd ofcofmpoundloéi fdrmula Ids resvpiiaitiiel mpostiqaras Femt Aadn iﬁnd:anlmdﬁnentsnthfe urt her
oo T e GRIPRS L B gkR ST5P ahF Re SA% e S0 LY, L, °
| east aboutor 3dde other crystalline forms (including solvates and hydrates). 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.
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), créspovidone, 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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at | east about 98% or at |east about 99% of the lactic acid salt of the
conmpound of forrmula | is present in the conposition as FormA. In further
enbodi ments, conpositions of the present invention consist essentially of a
| actic acid salt of the conpound of formula I where 15 at | east about 98. 0%
at | east about 98.1% at |east about 98.2% at |east about 98.3% at | east
about 98.4%W@§00k,:g237§56 about 98.5% at |east about 98. 6% patusRRe0gout

98. 7% at |east out 98.8% at |east about 98.9% at Ieast about 99. 0% at
| east about Shodihent! thb S@RposRBRAUre RPowdbr forf suitﬂﬁ&for@&{g%h & taBflin ind/Gast
about 99.4% at |east about 99.5% at |east about 99 at least about

99. 7% at |é§§1tadmmat199 8% at |east about 99,9% of the lactic acid salt

of the 20 conpound @fmd Qibbdimetts,| ShePlsBRE HombkitidA® SOMROShidnAbh aficli@ M A I n
sone enbodiments, the remainder lactic acid salt, of the compound of formula

| is presenttheiapeutiealiyisdacive siosn ofre parghydgfe ?Fﬁﬁ‘rt"él“é?t fomp of pylagtig|acidrselt of figs

(i ncludi ng Sc%kn\peﬁﬁsof%&%uwte 3! 88nn Aﬁtl@m&aﬁeuﬁéang lefté 8% € Bbse r&brY 8 @bt abfdBntl OF MB
of in a conposition can be déferm ned by routine s ectroscopi c_net hods,

such as X-r #f lpevicdedid galt pf Het qosmwourdsef fogmela thwificiqap to pesult e amgliarafion of

i nvention al iRl STRAR bapielion e BF iBRNfktant

cont ai ni ng aﬁglg%l dﬂgtsgééégrdlg(?ar i ne rrgjli ° zfgt f%m%dc%ltmsg tféofﬁ% F
conpound of IFYﬁnﬁglll &all be (l@ngéctulleérlm meﬂlwstwllph@fwﬁa@etm iatafurly aa@@ve'pmtwmle
carriers, d I t liorate
a variety o gagfrﬂ e}msf}mr‘l 3| gits S%ivugb %?:t?{gVH@hlh% fné,E&@B%fiﬁhga& Rvigiti

parti cul Hr| wr{mﬁseexammgeothqmgi’@gesnb@ icempositions atnebl i tie foam oy for example

Phar naceuti ¢ e e s and
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| act ose, .di basibes catesi ofiradrhioistpdtian, e for taxabple,i by cad] cidminigtation higt epnsmsomalum
starch glyc S { osscarnel l ose (CC, sodiuml auryl
sul fate (SLag%ﬁﬁt{v?g@h%ds ﬁJu%fnﬁoﬂ%/L népwfayc%l (PEG, povidone, hydroxypropyl

cel I ul ose ( HPMC) In hgier E:tdeMe )the@mosnteﬁrcammunémeapatmmabﬂdwmg edininisirgionar at e
fumarate SI|I | n /17 26, P 2 /,020296
enbodi melnst S, %ft?'n ng e 3&, %ganatr)eeta;feﬁln?sg\'?\derm V\ggé% seﬁclrf% ‘gfneth? (@:—é c?(%’rrv%éog?ll on,

t abl eti ng, atk;ojo'hoatlon(Seladl I\bdﬁﬁlﬁﬂﬁé)rlﬁ aitled) r‘fMethndmfl’iteaanﬂ)GmcermnﬂRelatehM&ﬂmﬂs”d
conposi tions i i d e ticall ive dose of a
mon hydr at o TR ST T 2008 bR 4 4E il RS HehGhn i il O, o
formula | (e.g., Cray buo&)l aufl mfmhn@piemmmsﬁahgm, Qibivém |m@enkirme graxfudes Stablets,t hat
amount of |agtic_ac sufficient to result
el §or adiih e, s, dnd, el SRR o B Hpet STG e izmaf | ca
conposi t Xongprefarednéor |emﬁ1ﬂajﬂ)y nnmmglatnomhydmm cbaalhmfohamtﬁarlmﬂwhyldrmlt Rode wel |

o ey RS ARV CRROARY SR 0 b5 40

- other additive. Smtable additives or excipients are sucrose, lactose, cellulose sugar, mannitol,

.-4

maltitol, dextran, sorbitol, starch, agar, alginates, chitins, chitosans, pectins, tragacanth gum,
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 chelatmg agents such as EDTA, binders, thickeners, buffers, sweeteners, ﬂavonng 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.
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10 processes, anong others. The solid conpositions can be in the form of,
for exanple, granules, powders, tablets, or capsules. The instant
conpositions can be fornulated for various routes of adm nistration, for
exanple, by oral adm nistration, by transnucosal adm nistration, and

subcut aneous adm nistration. In order to determ ne the anmount of conpound in
a patient fWPPWMIZG26adm ni stration, 15 certain mani pul RCHES2YEEHICcan be

t aken. Such a thod is described in the U S. Proyisional . Application
Serial No. 60/ 5F7SOFFsemiogimeats, the GappRSHONY fre FRRRHET My oSS O A d

Met hods”  fdohigiflerafic NGy £ B In dome2EHbddinkt¥itsMAE SiaPis cidsed £AGH PREeAEMEbdRNentf er ence
inits enti get,y herein. Oral, buccal, and Schi i ngual adm ni stration,

powder s, sUBpEHSARbRCvagated fithan esigasqnd stoppsred- s capsul es, gel caps, and

capl ets are accgpi@hl Bods 18bdohtafhS ABRed Goiits: dIRABR @B&VeDGhardthetiftRBr €d, for
exanpl e, by mxing a non-hydrate crystalline formof a |actic acid salt of

|
t he conpourfdcegteble Sxeipieats and carmiprs aregengrally kogumfo shose slilled ig the agipad arethusor

exci pi ent  ShGiiedsh @e %is%ﬁ@iﬂvéﬂﬁon.ogmrexﬁﬁgﬂﬁ h¥arriety dr@BdsEritd dof E:&éﬁ'x?_leofn
exci pients are sucrose, |actose, cellulose sugar, mannitol, maltitol,

dextran, soReminglons FhamageutiggaPcienspsyi Magke Sub.chpt iNew dopayo6@AD),; vuedt isns,

tragacant h jgHiMom QU BPleferend€! @t i ns, col I agens, casein, albumn, synthetic
or sem -synthetic polynmers or 25 glycerides, nethyl cellul ose,

hydr oxypr opy| meThey formalationsoefethe Anvméen gy i desd fog| tp chgnehort-acting, derdd |y,

oral dogpgg LAl o%&éﬁ?,%@'sﬁbtﬁﬁé&%@lgﬁs a§ disehbed &Bw@'ﬁuk,%@%ﬂh&oé&tfc@ﬁ' on,
such as an inacti I Fuent, or lubricants such as magnesium stearate, or
pr eser vat i Vemnuintions may gsorbetienmudnted forobirelled edlepse enforghaw redméedant s such as
ascorbi c acid, C r e i,ne, J.S4 ' el ating
agents such as E%T%&Qﬁl Cﬁﬁlg?%t}&lﬁa?f%ﬁg?@?gﬂguﬁ é’?a%,{p%té\lﬁxxg%tuggﬁ ,Os?n?{asii/%?i ng
agents or 30mpethérentapgulatgéforrs, or Atigtibe pdminlstered inlgrestanfiédrelsaseonmiepravideny be
added for i i L ' ; dpi . with

Ui tabl o cadfuiiyel SRbsR G danlihy Bl TR, BB HaRal bl b BBLIAT |
ent eri cl5 ore sompraisedihte péllstise cyliaieisragd implentsdGnREOGLUATOAGSUPATINEISRB0H/ 020296
In sone e i C i.t hOns, e | i Em.in a
st orage cﬁ?&k@r %ﬂ%hpg%%ﬁgﬁifﬁéﬂlnils%%' e%%gg’ltnhgdﬁ?sl?a}{iﬁrgawgm%lc osed and
i n ot her emntafialyswthss silibeney amsl biodepralablepolyaneat ed with an inert gas and

st oppered. Besigdes..t hose represe ti osage f or scrihed above,

phar maceuti cal lgpe§1gcad§séa§5s[ Iglg’f ge %‘ﬁ%s?e& &éﬁ?nglngr?g cgré(ﬁégrgrogﬁlasgage’lg%genaé%ea ?9’ known
to those skieight denemlthegitharohditiond, sexeartdhiies of the chibjebt,dosaintdmenls, adhiatstrationvent i on.

Such exgipients and carriers are.described, f exanple, i "Rem ngt ons
phar el o SERERE B il SrRiRnoRag ek Eins ARy Sigs SR
i ncor por at etfedtiee emourtyare &fell rvéthirethe bnend$ of routiist dxperinatativhend theefurs, arellmay be
desi gned for. tq be sh(}.rﬂt-.actti n f ast -

within the sCope of the instant ivention:

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 LDsy and EDsy. The LDy is
the dose lethal to 50% of the population and the EDsy is the dose therapeutically effective in
- 50% of the population. The LDsg and EDsy 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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10 rel easing, |ong-acting, and sustained-rel easing as described bel ow. Thus,
t he pharnmaceutical fornulations may also be fornmulated for controlled
rel ease or for slow rel ease. The instant conpositions may al so conprise, for

exampl e, m ceyd a®e/P79d6 POSONES, Or sone ot her encapsul at p?ﬁ@{ommgf%rmy be
adm nistered in an extended release formto provide a prolonged storage

and/ or del iV gioha® b Efibtion NS fratid' ABARAR SRR hunlo o AL HARTRY 15 DE

conpressed into pelTets or cylinders and I nplanted intranuscularly or

subcut aneous kieviation cfspmptoins jredatedi to psanserous gtowth @ urgorsproliferationsif sppiliariesor h

i mpl ants ndy n Jnert . 4 gl i . :

bi odegr adabl gg%g%dgﬁ/%désgﬂ@%ﬂégc@fc %péu?{(%é@%fg%hﬁnéépggﬂa ?}stitléeg(ggrg%gﬁg?%gmgaﬁe

condi ti ons ofucllias emse,or frhihe ggwth dfedycerovsedeliht Tregmeaiady diswahdibie admuhistetiog s,

sex, and diet,_of .t he subject,. d i.n val il strathon. 20.10utes,

excreti ongr a%l]éa, Sog‘&ud)%%lglﬁ%%“ﬁ% ifo ngfag?ns a"?ﬁ%"s _%rei%nfhg\}f%t{ﬂ fe'a cl}%}’g{aﬁ%ls g’bt% ok%'"r s

cont ai ni ng etifempies. v Fonemamples tharceystaling forint hnd stlidepHaouaceigica f fomolatipumseof the

experinmentati on flmd t herefo e, el ygeh)hi ndut.ke scope of 'c%lher éelastan'a/o

i nvention. APEREF APETHOR AP J° SAPRISred o ffh% IS Fafl SHEAUPREESohChe

route of adniadiatién théran The tanpdosh @ethé Myventiod ted also be hdrainiatered dropajtusdtibn with f or m

of a lactic atchiFd alt of the orrﬂﬁunddof t25 Formula | (e.g., FormA) can be

provi ded i n SUFTGPHGRIGE, GBS {HGRFnE PRpadiseadn antsensh M REPSBER ¢ i ndex. The

t her apeutlioc i ndexA i"Subjeyt) iof Yatight'Uis ehedrs tocdedcribe alh@mbiner wbaelkate atiinal ibelbdigea t oxi C

and therapeytic effects i ch can be expressed as H} ratio hetween LDsO
S5t RE ol

7]

(9> =1¢0)

and ED50. Th&%% [$8% MPENOSFH, dOH S8 BEnSIFeP, OH0BFRIP, BE PEER; 9 J198<Phe ED50
i's the dose bLREMmae4ttidd atibndeTolie,Chbuse, Hathsteh OdmRhilb MR PAt] Afinedrpig, Toesbill D50
and ED50 are %gt erm ned_, standard pharnmaceutical 30 procedures in aninal
cel | cul t ur e&2o8Y 22 qy&3 et al aninals. "Treating” within the context of the
instant inventi ong dieambodmert! of e iavdnfsh Bfa SYRBd 6NFeatin® & Paticat 8C0nesl bham

di sorder aqr disease, or halt_of further progression qr worsenjng of those
synpt ons,Por higeAf ivairulgr epdadishish gl Fptor Hesepior dwng Kingfes Bg inclydgs
exanpl e, W t BiinisREing 69 Btf@Eve Shodnt 684 kdid RREARBItRal RrR@AhnGont@RingRdaL t or  of
VEGF- RTK, successful treatnment ma% 30 2006/ 127926 PCTI US20061020296

i nclude a r edUEP SHskHne HEmh b i13SF g6l SAL Of tReaprmrospd o5 fqreeti lnguk Sufor or
di seased ti sgHGalliBe fond WHRH iRFérRNA,Qb a PYIRE RTRed BERSE PrdfbraBly A folth@htfonds OWM h

or tunor, proliferation of c.agl | l'aries, or _diseased tissue, a halting in
capi | l ary pr 8Py frmglation, puitgbls Srorad gdmipistrfionpr ogr ession of a disease  such
as cancergqor in thendrRitbfimeht SR BIvAHion &k lrietholil SR LIRIMng BihoPkdQ fC4 ude
adm nistering 5 the solid pharmaceutical formul ations of the present

i nvention i nPeisRbinaldesoatmvpistering: aepifcctivrermping of apokd phermpeaatical Hermulajien al | i ne
forms and sobjfliRhah RBERMrME BlysthiRhd kALl # IRiOhcid Bt ofﬁlﬁee&%{%ur}d(r)ﬁrf?&ﬂuﬁrl, may be

adm ni stered before, during, or after surgical procedure and
such as the 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

comp?und of formula I, such as the crystalline form which is Form A, with a
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radi ati on therapy. The conpounds of the invention can al so be adm ni stered

I n conjunction with other anti-cancer drugs including those used in

anti sense and gene therapy. 10 A "subject” or "patient" is nmeant to describe
a human or vertebrate animal including a dog, cat, marnoset, horse, cow,

pi g, sheep,waQgdszRh@Phant, giraffe, chicken, lion, mnkeyuotite0bat -
squirrel, slender loris, nouse, hanster, chinchilla, ferret, ra{ gui nea

pi g, gerbil ' i | t i ntion is
D Mot Rod of P PRERREiN AR iAs tartle EREemnb i RorTRRGH SN polr RERAKRL
endot hel i al sugatdevon ofabaskmamistraiempt or t yr osi ne ki nase whi ch incl udes

adm ni stering a ' : i gy TelTNN. . atj on
containing a norrill-l ﬁ%{l}gfegljtlbé&ig% g@’?tg% Plfg;negﬂp %&M@&gﬁ? act | %&ngﬁeaglgé FB %)tf%lh{t he
conpound of witloa salidformulatios bordaining @ norchydeateadrystalling formofiailashic reid Fdief i to ‘a

patient &n h ref . ' [

f or mul at% on(%?)%g)gﬁdaﬁtg%%ar Eo@aﬁglgagiﬁlﬁfésa? ‘?l}i%f%ln. %lh%notﬁéh%% | %[e?] %%t he
i nventi on i entgdimentspthe fron-hydriebirystainet farm of grlaetichadic salt of dtei @mipoimbiides
oo oot B B ST IR 16l SR ISR o R ] o
conpound ofoff oratit acid, saltsefcthe apmphumdcofyfotraild iIneorfespamdsiie Elorm sA.Fhy porde to a

pati ent havi at r. Preferably,.the. fornmulatjon is a er )
Do a1 arerelt B polld SHENARMN i OF forp R pdef o s BRI R ot ¢ ne
I nvent i b isslid formulatich danrbeiprephied by Bemjadtonir @khek ereatinemofaf powdapédntatiinges i n a

patient which includes mnistering an,effective anu of ol.i

Phar maceut | BRI A SOPe Ut She ey 1 ! TP EPRa ) Sede it dh FEPH of a

| actic aci tenshabimeads, thé futid canprticicof@hn beasiepated it the Sorehofaspill, iablets ¢apdudd, bl ne form
which is FormrA according to a patient in need. Preferably, the

formul ati of &Y powder formulation, suitable for oral 30 adninistration.

I E one enbodi lmem sonfe e?ﬂ&dihﬁﬂ@,mﬂﬁd} &astd}lﬁnelafoﬂﬁbm_é latic peie palt éﬂtg%’l Sdthpotlnd of .
phar maceuti ca ormyl ati ons which j udes m xi ng a, non- r at rystalline
Porm of 5 I{aae L UG Beireeony h B Soldb R URPrOTo O rtbaehe Y dcpeaty tho
crystal | i neryseillife\fbrG Buch as F&tmM AndétlainBiest cofitioM f&:Q08ekidad ¢R4M6r than about 36

PCT/ US2006/.020296 . phar gaceut ically acceptabl e rﬁar rier, Preferably, the

f or mul at i orfOMS: FeHBWRBAPH | Wk gt hag thoptibmanthogreassrdhanspgt di ety 9ton. | n
further empehidiedahsbout Neapr €sent invention provides a method of treating a
patient wth a solid fornulation containing a non-hydrate crystalline form
of a lactic aci dceufipg &t emhdments. g wetheds frifeptpga pgtignt, the nafiggit can be a

adm ni sig atdamar pitiedth & dobfeBribadineits, e fahiéht RAtdoBfded with nfiliigle AYEIOLL (MIYS, the

non- hydrate crystalline formof a |actic acid salt of the conpound of
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 freatment 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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formula | is a nono-lactic acid salt. In sone enbodi nents, the non-hydrate
crystalline form of a lactic acid salt of the conpound of fornula I
corresponds to FormA. In some enbodinments, the solid fornmulation is in the
formof a powdeoé/izmzsone enbodi nents, the 10 solid for mp@tuiocaaseode
prepared by conpaction or other treatnent of a powder containing the

non- hydr at e gdltfonadrl dugRenbion Maaé ba kb £ saidi BrbdbtionOkith Niquig afgd! HeloO fo
formula I. In further enbodinments, the solid formulation of can be prepared
inthe form 8€°4%i ||, tablet, capsule, or a caplet. In sone enbodi nents,
the crystalline frRmRHef eritdRinteRE] dabh @i ddsSadhitainitly al 6Bl RHARMBKUAGDS e inveatidror nul a
| which is present in the solid fonnulation remains substantially a

non- hydr at e SSpificiert tp prside atlpst 9§k as Form A, under ambi ent conditions for

a period greater %}“@@m@@fq%utaﬁtoMUhgmefﬂﬁtce,ﬁpduhaefmm13n dRBlect’Pr eat er
than about 1 nonth, greater than about_6_nonth greater than about 1

S, Or at ¢
year. Accor dPR§1a g bRk #&to$P0Gpamb gSthe porpnopnd indly sybigetisiblasd WheRd pat i ent
can be a 20iGanaRierffbiRRhbjedsn sone embodi ments, the patient is diagnosed
with multiple nyeloma (MV) acute %el ogenous | eukem a (AM.), prostate

cancer, breast cahtzhout9de &AOGugiek ef thepomneunding fabiedt s pleme Meover st nent s,
the patient bgndishohdCiHR02006% 066 e/mE YEMe BSinrduR®hn! i YubjeSiBYoR 24 MBSk St ance
to preexisting therapeutics or treatnent reginens, including
prescri béf/ critarjadminisgratinniesthg sr¥agtioes. I n some enbodi nents, the patient can
be treated with bSin i

2G5 ROPOLUIRL siPip BB LEVE BRUCERIR hOL ELRLEEPR0SE | o

(MID), such as about 5to e lactitc acld s
t he conpoundobfbdup /) (te 120,000VrEShimlg ©f (e gorpponed mn theefubjest’s blood fyéhehiigiest
dose during gdkaaRRsHEm hylactic or therapeutic procedures that a body
can toler ate@mgtﬁogt&sagg)fegﬁti al injury. The MID is reviewed in context of
alteration of pHydurtlengmbodimehigraseh et deks acdeliduinylatien gfithedivenaniso al ter a
patientskif %Baﬂtoeﬂ:r?\ﬁ&é)e{t%agt%ﬁébpe: 30 no nore than 10% decrease i n body
wei ght garn relativ o control's, ‘target organ toxicity, and significant
al terations in cl{@m Cak ofiphoti 6D tryi 09 ale/nh aof direetompeund limths swbgecBspledtianamat s, t he
solid formul ati e d tri r | i . iqre of
admi ni strati gﬁ‘”‘t(:a g&gg{)lgp?%%qoa\\%g@&O%v%\gﬁﬁoﬁpﬁ%g Imgtg’%?libfetg{rq?%g)(%c{r{gl e, direct
i ngestion (e.g. \bpabohte20 torb,000wg/oE ofithp cdnpoutdipltiet spbjectjpplasma 2€bplredfteor t he
i ke, as opp . for i hon of . 0 2
PCT/ US2006/ og‘ﬁg"é&&%‘ |°g?b|°§¢ffbg$ 5’?3%%%@?%%‘9%% e"“ﬁ%m%gexs}‘/‘ﬁgegﬁasq’g‘%’% ?é %P‘%F‘ mul ati on
with [iq@dd niédiedmipisirgionfer i ngestion. In further enbodinents, each unit
gfg o gg”;f' g, a(gﬁagl' %@c bRRTH 120b '3 00 Lt YERE b HpoubFin e dibEEENT TO

plasma or about 1,500 to 60,000 ng*h/mL of the compound in the subject’s blood.

bty

In further embodiments, each unit dose containing a solid forrnulation 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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5 (a) a Crax of about 20 to 4000 ng/nL of the conpound of Formula | in a
subject's plasma or a Crax of about 40 to 8000 ng/nL of the conmpound in the
subject's blood when it is admnistered to the subject; (b) about 10 to
2,000 ng/nL of the conpound in a subject's plasma 24 hours after

adm ni st r atg s out 20 to 4,000 ng/nL of the conpoupgyj bject's
bl ood 24 hg&u(?isb g}%ggzgfter adm nistration to the subject, grfm?%:ﬂ)ba%r? UC of

about 500 to 60¢.990 HQQFMOHHSQB1§Wﬁ9Gpﬁywnﬂoﬁn@inﬁﬁ%u%@&;s%le@}nﬁ%w or about
750 to 120, 000 ng*thL of the conmpound in the subject'’s bllood when it is

adni ni st er &ohot QS 2baub 1 30 ip PG Ry/mL of the erpround indbrubissfisdloodaeth unit dose a solid

formul ation of gﬁ'ﬁbduf‘ilf(ﬁt'atzk@ﬁ% of #e coitpdun€ iRl sbRc A4 Rbuiks §RGT one of
(a) a Cmax of about 50 to 500 ng/nL of the compound in the subject's plasm

or a C. ofedairistationoabeut 8ONGOR g/ ML cbdthercparendpolipgibjeat’s Hleodaddjosst ' s bl ood:;
(b) about 2@.t.Qmid8R.9/ ML of the conpound in the subject's plasma 24 hours
after adm ﬁfrtsatrrnats?%no or about 40 to 2,000 ng/nL of the _co&pou_nd in the

subj ect' s bl oodnAurtles embodimentss pach pnisdase pontaining ¢ enlid foymufagyn efrfheNsnéion about

1500 10 o0 SRD RGP R dCrn® ATRRHAA0N et oL Elonfs EATRIRY (1 e

enbodi ment plaswactn Qi ¢f atosE0Q ri080 mg/méy ofithe odripbuid irthé subjeot’s Wdodt he i nventi on

is sufficient t [ , to 250
ng/ mL of the cofr?rlpfgﬁlge e&%@ﬁl@ﬁtg’ﬂeﬁ%heﬁte%o% chléa%n%n%g)f%rﬂm@éi qu‘hea gﬂtﬁonigo to 500
ng/ mL a0 t kefficienpopodide A Cuief i 6640 np/thl. obtlle c¢nmpoundmuthe shbjettls PBMawy/ Nl of

t he conpou i e i ' S 24 h 2L, inistration or about
80 to 1, Oog%ﬁ’@‘% rfr%p%l]tfqbb[lé(ig@n%rgﬂﬁgfst?%c%n}?gmgdjé?le%[@g&Blbg)gg 24 hours after
adm ni st r afia aoder that ttigGnyeodiomadisciskd efeiminayibe H910 Gficicntly tndo®od,pkimniples ¢ t he
conmpound in_t bj ect'.s | as r;about 3. 000 to 0. ng" h/inm of the
conpound i Hrcivftfyé%d ?E"vaeﬁli Sléoubdlp%eou %ﬁsﬁ)o? g}af i éé{ﬁ%'glglg %réaﬁt?fs ?f?‘%%a@ﬁe 8hPP*Yose

cont ai ni ng oalyaad are nbtas heitcattived apimitihg the mwvemiondmanyimsansetf f i ci ent to provi de at
| east Olﬁe of : 33 WD 2006/ 127926 PCT/ US2006/ 020296 (a) a C,,,nx of about 75
to 150 ng/ nm. of the conpound in the subject's plasma or a Cnax of about 150
to 300 ng/ Hydaitest Parne ByepDNehdiBr t he subject's bl ood; or (b) about 40 to 250

ng/nL of the c Of;l%()sgc%(rjld Iasr;]>ect:t,h tﬁe Srlésbek{a ﬁ%enﬁorp Iljrg'%geas, z%fér crz]l(z)al',l El%ryg'tfafli%er: hydrate of a

lactic acid salt of a compound of Formula I:

20 L
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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adm ni stration or about 80 to 500 ng/nL of the conpound in the subject's

bl ood 24 hours 5 after admnistration. In further enbodi nents, each unit
dose containing a solid fornmulation of the invention is sufficient to
provi de a bout 100 to 2000 ng/nmL of the conpound in the subject's
pl asma or m&g/lcﬁ”gbout 200 to 4000 ng/nL of the conpotTHUFHPYREIEubj ect ' s

blood. In furth enbodj nent ach unit do contai nin formul ation of
the invention is™%° ?ﬂff’?rél?rﬂ?ni%ﬁf egjeﬁ#‘géfftﬁ%oétﬁ%%ng?vﬁgn’?t L Tﬁgﬁraﬁﬁ?ﬁt of

t he conpountheihfdrate@vase by e tactic qeidasivef the conpo@indof FofmuddDbid fro@Gibodtd t@800t ng/ mL
of the conpgund in the subject's blood In order that the invention disclosed

herein may De nore efficiently understood, exanples are provided below It
shoul d be under shaoe thbddimdiese tiedaxghlydsteaotthé present hvsitiont hy mourapests onl y

Fydr at oso. FOFORe @Rl Wi M R Sud Ep s BB et | on

provides, iigter alia, a crystalline hydrate of a lactic acid salt of a
conmpound of Forrmula I: F NH2 20 In

N O\ ~ I NH:10 HI NUH,
some enbodi ment sSP™E W@t‘mgéhe&?mthﬁ‘g%? %é%ﬁ?re?eﬁéﬂmniﬁ%,&? WBMWP%PI-% ratio
of t[\)e h{dﬂ&tl@%mtv@gerhfthé haetid a@mt:%notaﬁé ébnfpalidd ﬁ“ngfnlnﬂa I:i@fﬁmtlﬁld of Formula I
i s about or abgu n so enbodi pents,, a rate of t resent
“invention is a n%ﬁ%ﬁ%]ra&?"eac Saltﬁé%‘aﬁ?&?d‘f ude B0 ha%‘{) £ cgrfﬁgg‘?rﬁ‘érﬁ“g%ﬁ t he
nmonohydriat esk&f PRALE] &S eddtic hdl¥ M ik @ honb-DRtOBi@Ealt AltheConPburddh? fhindhal € wat er
to the lacti¢ acgid, salt .of_ the conpound of Formula | is about 1. 34 WO

2006/ 127926 Diteeiqasihwslis (9o bigdactip pel » Bripdigiariditts (b Wkciracidoly s of
the present jjidhedhts QfRd Hightr k@ rof fsalls! Re Afso teRGonastedtafid WAl B fdrfed BG theaCt i C

acid salt of the conpound of Fornula | is fromabout 4 to about .
' 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 of the
15  Hhydrates of the bresent 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
(TQ), 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 L.
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I n sone enbodi nents of the hexahydrates of the present invention, the nolar
ratio of 5 the hydrate water to the lactic acid salt of the conpound of
Formula | is fromabout 5 to about 6. In sone enbodi nents of the
hexahydrates of the present invention, the nolar ratio of the hydrate water

to the |l acty | It of the conmpound of Formula | is 6. dr at ed
| actic aci dwg,azlﬁ@ggz:%ﬁ further include nono- and di-acid lgfgﬁfs‘{zpw% ,6and t he

10 like. Preferably,..the |lacti ci.d.sal.t i nono-l.act.k ¢ .ackd |t of the
conpound ofﬁfs8?lﬁﬁlpéddﬂmn%ﬁ%5’é%’ %leéagflégésl% altlt:ls fnogg'?ach? S aétCtifo acrd salts),
tri-lactic &cidehtified byit{ K.rey povdet diffration GRRAEY) ppatsarh tvdjchdnprovided mrHipde at e and

hi gher orders of salts are.also co d.and. can. be for the
conbi nat i onnoﬁomﬁr%% oél}m?lﬁar%&oﬁ%mtglﬁﬁ \%g en%teog?h K- Illmc? n:l&ais@MB%' ?laéteglonpound
of fornul a dubstagialy dishgvi m Rigund 6 (teotetahabiss pbvigedip Bcample ag), dhae diettérmn sal t s.
I n sone enbodi ne ,of .the 15 hydrates, of e _present .invention, the lactic
acid salt of" Sf‘?ﬁ%@n‘b‘bf?ﬁf’d‘n tfmﬁél%/dﬁ%%é%at g"so'tgga r’f@ﬁ%s- hglfl}vba{lﬁcl?ea%s‘?f‘tv.aryl n sone
enbodi ment sgbohthu®, 2¢r Yist mlativertchyttdesadf ehef pralon cah alsh @aryaddpedimgCipdn slod danple t he
conpound of fornula I, is crystalline FormB, Form C _.FormD, or, Form E. Forns
B, C, D and’®PiEYA" i ChB’r‘ﬂﬁ?’aE%éeFar“? S TRyiey pE?ﬁEe‘;‘:lBer aﬂ%rtge JEFHYleE (IWMERt b ques
(ZjOf fsuch as é&ﬂé@&?.pmér Iiiirqu dia@dcii@ﬂmoxmﬁml ata Sori33lett @iﬂysgﬁi BXs pdyided in
iffractio [ nfia scanni ng cal orinetr DSC napm c vapor
sorption (&7@3“?{%?@&%’” Nois Gﬁ&‘f%ﬂygb"%l s a:iiFO\és b (‘?}fé"ér% e ii‘f‘ﬁ)‘feé'sonance,
Raman sc@t t Eekdf@e, the Pehldiseidnbiit) liddas EX 50O Mycan V¢ bRk aviniRE hout €.T0) ,
t her nogr avi metr%@(TG) coupl ed_wi_th Fourier-Transforml nfr%red (EFTIR
spect roscopy ( Tog eyiteing Rerm Rt fhedpvention cag bEFceRsined by it differagtitlc, p ang

E can be. i degtnidg @fbridetd YOISOT i thermibithin PALEHE hi a |cRarBQdRi€ HR@ShdNt Sabokitor N B,
C, Dand E can be identified by its DSC thernogram In sone enbodi nents,

forms B, C,155Gineakanedmunbwite Al 100d/enyInepips ermbodimentss s catsiplline Foge Re
ebodi Ment Sye £0M:fRnkbn fas P BAC dack bbBAIYRI G Mothlrsy afihilCs A her

techni ques, alone or 1n conbination w es,recited ein, “can al so
be usedli o depagiberd atfoye.fibbaing Bidestood thah the germ3Bulpsgantiallyd in this ivlenesripdehitesent s of

the pr esentd s Atk ad BR0ALS! Abbbng (MEEeLRAL ARl Wfifiau 24 1LCraC d salt

of the conpound « ornula 1 1 crystal _Form B. Ine FormB is
char act er i Ze% ., dbisdnewy dhattHei terapasaiviehgeseraed wik dependaenondheymateiofstamperatiiret he

corpound of b ok Ml Gy saﬁgﬂ V‘g}eﬁﬁ %@%ﬂ{?@ B {hléﬁ?a%ﬁ{ap%%ﬁ t! iR
enbodi nment sc o&lr—pcg)r m B?s t FT ctic gm a tﬁaiTs nono- | actll(:;)lgn aéci:lfl1 salt. Form
B can Thus, the values reported herein relating to DSC thermograms can vary by plus or minus
20  about4 °C.
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 1is 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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be identified by its X-ray powder diffraction (XRPD) pattern which is
provided in Figure 6. In sone enbodinents, the crystalline FormB of the

i nvention has an XRPD pattern substantially as shown in Figure 6 (two-theta
val ues provW@ad0a37Bsanpl e 10), where the term 5 "subst ardured2006/026206 t hi s

i nstance indicates that two-theta values for individual peaks can vary

about 0. 2. Wlireeiﬁ eheatvhtereisi présetsin tthee soldfon tilh@n pevlest dfasboat! 396 tv aboat 20k8[endi ng
upon t he sar@ preparation techni que, the sanple nounting procedure and
the particul@™ ¥ nstrunent enpl oyed. Powder X-ray diffraction two-theta data
consi stent wit hp&oaxamﬁeirr&tuadﬁ)tipﬁbeahﬂgmonEBamlfellcﬂs& bel ow. As di scussed above,
many factors carz af fect the ta val &Therefore ‘g 8eak .

assi gnnents | i st®¥d |§FS§P§W§I clgrfi ?Pé%nb‘@hl GEORISeS AT AR R OTHIS  The
crystal | § nesofentst Bedfpefatige d)ﬂwetmzo 00 toCabutlee °CyoridiRfiod eOIRNuERitnbY affbd
differentia {l sca ni g calorinmetry (DSC) thernogram which has a

characteris erm at about 155C (peak maximum with a dH - 100 Jlg..
I n sone errbodl ne@ts,a,{dhg)m{ng%ﬁ{jgj ne Form B of the invention has a DSC

trace substantial|y. having the endoth nn substanti al | descri bed
above, it bei ng U Steaye selkents Rlyds Hesh Mok trle&’b?/ ?‘frltg?rﬂ’i 1$ At ance

i ndi cates {ehdly Jo%teuéceaaas 'ElfehF(ﬁfﬁl BNl tha EkdIRed. € ERAMSE in%l nttaem}ehraernatuef ts,
etc. can vary about For DSC, it is known that the tenperatures

obser ved? wi ¥fohglsp &g L’i‘iﬁ%‘n?lheeﬂ?a&f’]e igroRagRly ROty P10k nSGIRNES & Bne PIEtORS sanpl e
prepar at i onybEA)IGEnENdC S By RFds €. gl Qé’etdnﬂﬁfer prapiahit @Rt 9 Vilidures thitsos, t he

val ues reported herein rel ating to DSC t hernograns can vary by plus_or m nus
20 about 4 @d thediker| IR sgme rypBedimertts, ther arpamicslyphicompetes o gr Bowef §hendloss of
about 3. 7% 3ffon@ an@%ttﬂypgthfllaﬁe?on@f I&gorlg Qﬂnﬁbd‘irﬂ&nté"%@@%adl@%veﬁ Bkt dnust

above anbient ténperature and the 7% of water weré | etely renoved
near 150C. #Hephohsieh anaethanad Obﬁthmé Iwa@rm eraliTBeIES, e Regtic sofyeskcepatainsiat r at i on

(al'so deg erﬁ@t&h@@uéhoast%%et@ﬁo&ttmgthﬁe@l 1681304 " TR &R bmbdHemUR, qtttor b BiSsolventt Ne TG
25 FTIR is essentially corresponding to the water content. though not

wi shing to tetainsamirilsyuchasgoqienitlecul ar theory; Form B is characterized as a
nonohydr at e, si

nonohydr at e of ?ﬁlg“&n{gﬁ%&ﬁ@g{nﬁﬁé aghgﬂ{ggf?ﬁg?&?ﬂ éé’é.’gg%%gﬁdﬁ@ﬁ@{ﬁoy? @rjﬁn% | a is
3.7% 30 COrspseanbogimentsn thepvaiearis presept ia plag sobhtioy im#fyaregunh pinabow Yo t@eaebhuids in
the art. Imgp volEeroﬂll B bibodTAbAR ﬁh&gﬁetbt? REGRA £ds (%?MuoﬁqﬁBfﬂgduﬂgotFor m A
in a solution conprises water an rganr c solvent at a tenperature
of abouf0 20about Pt abehoutd0%Chy whlemei An séree ewbefiménts, s Bleveaier is pmserit dedhean

al cohol f.4.e thereof, and 36 WO
ﬁ%‘%i‘ ¢ 0 bPvSlulle! ; .
2006/ 127926% E‘ﬁ%ﬁ'@%g}g%@m} g’ralg?ﬁztheglv\vgt er is pr esent in the sol ution
in an anmount of Thbewspersiingtio catiesiout 2084y Isyitable 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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vol ume. An exanple nethod for preparing FormB is as follows: (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 time sufficient to
afford the FormB; and (b) and isolating FormB. Suitable organic solvents

i ncl ude t hQg®dokisch the newl y-formed Form B is not ble so
that the Form B can be isol ated. Exanple organic sol ven?gi"gﬂn%ﬁ\“@ﬂk%

al cohol's ( gefne; aH@[hE%Fsgle dirfhi E@médodt%mema&%m JHaEiR00 G & fhobs 30401 aRes
(e.g., acetone, 1?1 etone, etc nitril e.g., acetonitrile,
propi oni t rispme embod)melm %hw@@ is presenigh the Salﬁ'@!ortlhen kalélt Of oulpfeberdensnent s,
the organi G, es&v%?éqstole\eﬂ n%-fgﬁ?e% aOhitAle; ARt Qs e%hﬂg%oéamedao%%t%rlgm Mtk et hyI
et hyl ket one. iments, the organ ' vent contains an al cohol
such as nEtOEﬁalth4(b°}Cfetahm6‘l>°Cl n some enbodi ments, the organic sol vent
contains a 15 kﬁeog?ﬁngﬁuc%nce%ﬁa&%%ﬁ&ﬁ, Rl eﬁ‘swﬁoﬁkma&eﬁ stulafbd TR

enbodi nents, the or contains a nitrile suc as acetonltrlle

The wat er arﬂle sqiuttolnes seplontible for thielformatipn efdiofny Bi{which s ydeate) alraame 20% by '
vol une. d t i Lh an
anount of aBlo 510 éoq?e%gﬁoﬁl(??ﬁ %y voIlI:thﬁOlBtﬁo(r?ll%gégr%ﬁ {ebr%gg]fo?rlg!rl\ﬁ&%tg %dé[ wat er

is present IRdmghel.sol ution in an amount of 20 about 5% to about 10% by

vol une. I n sone hoent r i@t n an
anount of aboutltfgJO ? ercog?lzeﬁﬂ%t\/@é \%8 u%‘eB tﬁﬁgﬂ%a%d%gn%?pnca %éélrgﬂrafegd out at
any sui l0ablaecordng@raatariete of meﬁbdsoiesbnsai Irerdin. sincshma smbodimenty elmgeueretmﬁofabout 20

C b 0 T..1 di wabhe
Cemper at ur 400 MRS T §ombait maselS ERETE R R e LA e onai ng

is 25 carripedesut at a tenperature of about 23 T. In sone errbodl ments, the
suspending is carried out at a tenperature of about 40 C to about 60C. In
sone enbodi nents, the suspending is carried out at a tenperature of about
50 T. The du&péndi ng can be carried out for a period of tine suffici ent to

oL 00 B, g g TRRRE O G SR Ry AL o 0
carried outlactioucidbatisf (R c&lﬁpuuﬁd of foriBglaE xsecrrjmﬂimmﬁ Ct n*qfs&uﬁleeﬂaﬂn Qoisi s
carri e out Lo S0t OGN S, AOTRSTROL e By OIS RYSISICAS S
in the sol wheRh the waraaarnabm&nt Ofes dHatiebn 1/moby- il theBsesduile/dnkegarh Gomel vent
conpri ses On%oé)lments o f e%hh Q:g(l; ac1da saﬁtisoanrgonoalg(gtlcgg%@/lt. ethyl 37
20 Form C can be identified by its X-ray powder diffraction (XRPD) pattern as provided
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 1‘1 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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WD 2006/ 127926 PCT/ US2006/ 020296 ketone; and the suspending is carried out
at a tenperature of about 20 Cto about 30 C. In sone enbodi nents, the
water is present in the solution in an anmount of about 5% by volune; the
or gani ¢ solwendéezmopy i ses acetonitrile; and the suspendipggussiogedosdsed out at
a tenperature of about 40 Cto about 60 C. 5 The starting concentration of
Form A i n tadighplattice @xpaadon {apst.d-dphcings) pith bubaduerdntt shift oft the XREBt eaksi ta t he
sol ution isn#@%{)onlsi ble for the formation of Form B (which is a hydrate). In
sone enbodi 8% he concentration of FormA in the solution is about 100
to about 140 or Captilline Hotfd @ofrihe invéntisheuh de Fertliee cagmizddbyt hadiffeleatiffor m A i n
t he suspending.step can b nerated 10. according to varl ety of t hods
descr i bed HEPEITE SHSTERHe CAHCUFTERES “PHR GeHeP alrbATBY XPBF RS
suspendi ng etwden abouf50 PC hiitieabsit! 0t°Cavhichds atfribated tdaysnaliZadanofaesnainmond out in
one process. FormC 15 Ipn so enbqdi npnt s of e present jnvention, the
crystalli neosfﬁ?/sbcﬁ'é]{naénq’é}oml tﬁgtweflh@ﬂ“c%a@aab%léﬂb 51“)5‘3?’7{ TBMFBIEBF f or nul a
| is clr Iyst adi%]ﬂage(atli@wf}lﬁb °c|§rms glahd nzg "@Fﬁﬂ %ei sﬁlﬁll@hﬁhﬁﬁﬁc@ég'nm]?(dt z’bﬁutallzl
crystalline hydrate o .lactic aci.d salt .of the _conpound o or al,
wher ei n the_q%?EﬁgﬁitéhaéB’r‘l‘?tﬁ’ﬁﬂlgﬁafeet?nﬂg?qﬁé?ﬁa?%plﬁi?nJifeﬁr?g}é‘ftﬂ@reé‘é@d‘ﬁ%%r ate. In
some  enbodiygkP eiddterkRl fifal (AHE=18BCHECwhEIdp&R| heat Sbsut MBOOC. aQhi emaCi d
salt. 20 Form C can be identified by its X-ray powder diffraction (XRPD)
pat t er nl&s qirhodimsats, the srystaliine Borm Cré therinveatiqn bas onfP¥e fracetiaping Hestantipdliks wer e
found at frtﬂénvglg&uaeséib%d tago@p%tgre ?fhe6term a&ubﬁtﬁ&fﬂlgbﬂy&isﬁmQaﬁcg 1§th9altgs tﬁatl’ at
fromabout 9.8 to about 10.6, at fromabout 13.3 to about 14.1, at from
about 17.6 feaugheish asendgthenys, eothemms]iBsdine ghifts lgtgusanyaryabowt 4 CoRordbut 24. 7
to about 2 1P B erforaurk CotRR ML wil Geomd AporPthE Yhte Btef dBbneb " OM
about 29.0 tbsq%’ﬁ%t 28‘. 3?11%%5_ 'n gsprre ev‘rqﬁoa men %_, tghetecrys 2 Illcéne Brm C of
t he invent iasrwdlleas samplxRFDatatien teehmique aiybthe padtieyliryindrmehicamplayad. FiTlyuss the 7
(two-theta i j: ; tantially"
742 Vel RPN lalifl (X RBRhndedms UASES oy b bPhfus aPRIC

in this instance I ndicates that two- . ndi vi peaks can
vary about f0. ZG-HHR anelysit pf/Borimn€ essples revcatsl at wicighy desk of alovt A16%0 whizhy

dependi ng i techn] | e nounti ng
pr ocedur e Anqeirpa 13 AR BLOREE A b OIS ok iBORRE ©, oy
di ffracti on twolivestigatignofaFaon€iistacRVS wikpdrinfeot, sudd asprovided theBxample Exanple |1
bel ow. As dj S , cLar ffe 7 0 S.
Theref or e, dr!teieéﬂﬁes‘g%%lsagtlglgnorfre n{ 56'{5?’3% glgssfa(rf\]taogﬁ%nnﬁ?ag&rfﬁfggaaﬁd %/bgﬁ/a%é%lﬁﬁﬁs or
m.nus aBbutend. & thEhewcxiRRiepat tloweyernfthd-Ramaf spectpno\oif dbel recovéed)saapld can
vary slight] uggestin tﬁt Form,.C can .a rb, variab apopunt.s.of water.
A hi gher wa o}érFSpé%c%?s e nsttanltlgll}i %oke y C?o ﬂéoélgﬁfl %t ‘gl%l?mg o't touncll %y anly’ particulat

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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38 WD 2006/ 127926 PCT/ US2006/ 020296 a slight lattice expansion (Il arger
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 calorimetry (DSC) thernogram which shows a very small

exot her m ¢ v 9igha7ox et ween about 50 C and about 80 C %Irﬁgzd(ﬁoﬁ%%ﬂ but ed
to crystallization of a small anmount of residual anorphous form

about 80 and abpyt %&g&ﬁgﬁrc%blvmhﬂor ﬁﬁéié}{&&ﬁédﬁ's Golut$dndiT34i8 1A acAPQt 109 C
115 C and 127 C) "and one snall exothermc sig 121 C)_ suggest

out
that mul ti Afeaig ﬁ%@l@“ﬁﬁl afEqrinpla § &t ayiewperaiyeny a?ﬂ“ée éC (terﬂ&ltsl%?q fog pperpdoft o | owed
by a stronghenfpiciehTFerdihdvdh g Ad = 35 J/g) with a peak near about 150 C.
In some 10 enbodi nents, the crystalline Form C of the invention has a DSC
trace having suﬂ’étarﬁnﬁaﬂﬂa}?ngf%@al ues described above, where the term
"substanfially”g labfehargalwgmﬂﬁqnam' th&Wb G Wit the ﬁl@@ty%ﬁ%dsf%n @Ss not

endot her ns, exot herns, "baseline shifts, etc. can vary about 4 C. For DSC,

it is knowreaddntsoluble ﬂoeﬂ?ﬁeﬁhatEQMSC G@s b? veolted; | EXW&ﬁ&aWSdﬁlvﬁﬁé incdads of

t enper at ur ag d fo PafRb1 0Rtche R gNd

particul ar %Ilc%gf}?u it 1§M\ﬁ+éyg S p&&)? %g@va ues’ reportet hearwtgfbn rel ating
t o DSC t hemprthylethys ketane, w@cr)wndyutpleﬂée o aconitrie. atvenienitail, Gte.), TEXtHEES Ehezaohl ysi s of
Form C sa reye I I pands to
o anount RGeS S Pttt 8 Sl Ao ol gl ik WEaPRT ot 1 o
of For m0C iapetenibléS experi ment, such as provided in Exarrpl e 11, reveals a
wat er content o 50 . hout 4.8%
rat e Content Oy ARR e SaBlh 8l GieLtl e MEANGSIED ATAcRRR.
recover ed sampd eptiovallyedgaitd sheguilptiteain siepd) piterd ol (Chis @rmad atvieghemiute ofi shi ng
to be boundngoca B%r\t ar theory, the reason for the irreversibility
found for FOrm I'eved to be due to sone rennining anorphous materi al
that is crystal Thezdlffgsmgnfanrbg carhiel ont atsusugadeternpdiatare subleasmbbetr0 °Corrbentt  of

C | d f d.f h
e oy pet il C e St PR B0 sotacieing %%lah it SRR C et Rt T o s

wat er nol eofibeat 5 p&r fornula unit (i.e., sesquihydrate). Crystalline FormC

b d . nbaod
A P B B T R Rt b
sol uti on ofenbbdimksts, ttheodifinsing iS@lrfedoit ﬂohﬂaoﬁ'cm)pmumdo xih‘ouFmonmhxa | at a

be pr cpar ed by COMCHRPRHPCRESARON BT o PaATBR BB P LRSSt of 1 he

conmpournd ofvafyor Mllsémd ewibbdimants,edoatdnitatidauizi abotity 10F righD) orageatér. 3f%te about

0
™%at a t%%g 1mg1§;Jt£ eco%]::en]ctrzxt(i)orlrm1 ?sbgb t%80 mg/mLagrOlé}eater %n some embodiments,

concentration is about 300 mg/mL or greater. In some embodiments, concentration is from
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.

40



An exanpl e method for preparing FormCis as follows: 39 WD 2006/127926
PCT/ US2006/ 020296 (a) diffusing organic solvent vapor into an aqueous
solution of said lactic acid salt of said conmpound of Forrmula | at a

t enper at ur e Ws¥ 208@1209260 C t o about 10 C for a period of PCHES®M/20296ent to
afford the FormC and (b) and isolating Form C. 5 Suitable organic solvents
i ncl ude t hose i nThwhtontactizecan bowayricdnubivd 2 Perfodofting syffeientrte afforf fhediormbl e so
that the Fo | 5018 L ElactiX RER E 92k 6r SRk Nt Sohd &k @l cohol s
(e.g., net hgﬂgfq}&%gﬁ%%n?s’ %hspgg%:alr%ﬁ Lgiﬁ‘/lgo?g‘ﬁ elic. e ket%nes e. g?n, ’
acetone, ndhegdntacting lagte alpmb  20dtors)or dongemi Inrsomne smbedigpents,he cantdcting lagls
propionitril t.c l.x1 U ' krent s,

t he organic alsx(’)lﬁvledr?%' bf:@h%%‘l fr%lgS%Ié% Q‘E‘F"g@%ﬁ"‘é& ﬁ{é? ﬂ&t?bging Lagtﬁ alédsu b 2%\8@52 ﬁ?ﬁrﬁ e. In
sone enbddi sem¢ smboriiments thganitacting llassabout whdaye ovbopgar. Wwasomesemboilimentyethe

di f f usi ng) n | t ) % ' Form C
I's formed atcglgactﬁglgq%agtgtgt’cﬁl?? %’%‘(/S &ggrc?ﬁqﬁ' %ﬂén% Oﬁ@égx}éﬁn@%g%ﬁ&ﬁﬁé& g‘%}? &Eﬁsclg%fg can be
carried out thdorsg itsisposuldated thatyheing tther @ntactig the higheyube Bm@eratvreaboutelatitddy 10 C t o
afford Form . . | 0ITE odi S he. di f fysi is carried out at a

t enper at ureSﬁ:% ergﬁﬁ%ﬁ}epgret@%sngdgtfo??ﬁgqnﬁ%tgqnffg%fnpged out for a period of tine
sufficient to af ApunstdRetein, Che lamosphom fornitrefttsne nitesanhydreusd ndri-ergstailinei forncar ri ed

out for abou 0..hours.taqo.,about 100.hour,s, The cancentration of, the,|lactic
S0l d' om0t e S Siroh R Obe el PE PRI  whieh e s Babie i o
enbodi ment s lydpbiliestioh raéthah déssrilsdd oiit Exadplen®)/ nTheoimorphuuk eform IshiplsO 0En be

enbodi nent s, , concen | I S abo 00 [l or eagte l.h sanme

enbodi ment 5 cseganes SrPD ety BsCIsotup i Strdlsr 281 Dred SRpmele

enbodi ment s, XRrOseins af thofmérghduk €uiin isgoelllediNBiga/sal t o about 400 ng/ ni.

Anot her exanple nmethod for preparing Form C is carried out by: 25 contacting
t he anorphous formof the lactic acid salt of the conmpound of Fornula I.
with a rel athowge shum dity of from about 50%to about 75% at a tenperature of
from about 40 to about 80 C for a period of ting suffjicient to af.ford the
Form C. The anor gHoUs © ?‘?Hnﬁ%fﬁ‘”{fge DPSAEPEgteR, therry S@Pﬁ%@rﬁg i adecHer ei n i n

Exanpl e 8. adidQaleeMth@EdnpdtnddTolfilalids byl Ror@ D, anlseiiP ehBddihéntsf Fbmpm about
40 Cto abotﬁ 8Q 30 .. dn so enbodi ments, the tenperature is from about

.. C.
60 C to abodt gasEe atith saligie MRk BETGASKE!: the tenperature is fromabout 70 C
to about 80 C. | RorOMEcATRO HefBShy its X-ray powder diffraction (XRPD) pattern, one

20 example of which is provided in Figure 8. Relatively prominent two-theta peaks were at
. about 4.0, aboutt 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 40.2°. 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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the tenperature is about 80 C. In some enbodi nents, the tenperature is from
about 40 C to about 60 T. In sone enbodi nents, the tenperature is from
about 40 Cto about 50 C. In sone enbodinents, the tenperature is about 50
C. 40 WD 2006/ 127926 PCT/ US2006/ 020296 The contacting can be carried out

for a peri gQgp9foshii9® sufficient to afford the FormC '@C?@ﬁ%o@/ﬂ?ﬁ%’ ment s,
the contacting |lasts about 6 hours or |onger. In sonme enbodi nents t he

contacti ng dpasthem@gsl I%Qr ADOI'191 OC (AIPRBEI/g). NInSsOHe cRIBB@AHEHTS, Qﬁe’scrﬁitilﬁne
contacting lasts about 1 day or longer. In sonme enbodi nents e contacting

| asts aboutFormdxgkthe invefingehes a D$Cstrage sbstantially; aselescibed phove.owtese e defm ast s

about 3 daygy &Eanmg@% - this inSAHTE EdI&@é!'ﬂHﬁn%%mréshﬁmh%n&ﬁ%&bﬁH& |l @sthémpbouUt 4
days or |onger hough not w shi n% to be bound by any particul ar theory,
t

it is post d}aasth@d Shlﬁatet@wpm eFytabeuteb At e FondSChdt isilglewn thajethe demmsraiitre i s, a
relatively onsdodst #it ddBend dodh (REEOSE ebpBERSchah Y o B Lpemglé BRpabtidror m C

As used herein, hous orm refers to the anh

non- cr yst al te¢hnigue @ndnthe potioyar dnstrement employed. sHius, the valugs remtpé d)ﬁrdlndﬁlaﬁfm mul a |
whi ch can yophi lizati on nmet hod descri bed
i n Exanpl ebtgljg;he an%?% %&ggl?%muggrrrlg?ﬁggs%g# b('g characterized by XRPD
patterns and DSWheas &ésblurpriparedsamplt of Femadd (9% prepyplionin Bxamid ¢2) W&RPD
patterns of gqbolbﬂ S i some
enbodi ment san%)p Peeg r esgh{drlﬁ)#\;/@ehﬁ ?%&1181){ ﬁ‘gﬁéfrsrhs?g aa?ﬁr%wgﬁd %‘ F 2 (%?ni élof a

| actic l(hmRTIRahd Kmi Fltscbher mmMpmhlddatedaﬁvonghuﬂoss dttnbuiecttoymml ThueFdeoaris@. | n
sone enbodi the lactic acid salt is a nono-lactic acid
salt. For m1 %%ﬁsu% asa r??h}{glraéed by its X-ray powder diffraction (XRPD)
pattern, one ZGnetaHmp [FermoD ca\ﬂnba:}brepasedﬂ:ycmy @€ durherousi methaels 8n thRattain soaiey

prom nent t a about
12. 0, aboute\{@ﬂ&ggmg’bpg)u Iﬁ ,e pr Ereg %?g&ﬁac%n outat'grﬁ%115 }?USQ OOESH lfgtf acidbout
22.0, aboutsa123f the catnpolind 2)? Faxnalﬂuﬂ whban niéﬂ Amdgpheredsving A relotiee huatidigdefhrent s,

the cry RP tern substantially as
shown i éoquo ?rmmﬁattaﬁ%n%fﬂ ues pr OVI g‘zd?f% §E'§3§r§ga(g 12), where the term
"subst anti aI | y" TRbarmdrplidus ﬁormrwm hmp:epamtb}cmbamt}tohaibsdrm hdreih dn Eedmpds.f or

i ndi vi dual eaks can var ensities of the peaks

can al so va#&? BRang i cé‘}[rtfgo?]il?taﬁé rse?aaﬁfﬁ‘f Z‘uﬂ’r“gJB' fﬂ?o(')lh%t/ & ?Sauelo YRE sanpl e

nmount i ng preahedinests,alicrelaties hmaﬁdltymﬂh‘afut 2096 ot Les® Mh sefPény@tinedto Wiaslativé- r ay

diffractio a istent wi.th Fo LS proyjded. in anple 12
el ow s TRyl divts BB B iy St eruiaintent: B rt e Rutgbiat b 5 o

Ther ef axte, 1ésh.e Theadataasiiy @ e virded &N il arsihext amrbsﬁ)eaermhleh iskubadhtividy ftedddf pl us or
m nus aboutwa%rz.

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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The crystalline Form D of the invention can be further recognized by its
differential scanning calorinetry (DSC) thernogram which shows nultiple
transitions with an endotherm c signal near about 75 C (AR - 13 J/Q),

f ol | owed bwvgzﬁﬁﬁ%% endot herm ¢ signal near about 147 petRkbosozdiee)! g) and
an exotherm c signal near about 163 C, and a further 41 WD 2006/ 127926

PCT/ US2006/ ozftaififie Feid® ishetratterizi gnatryssltie abidhyfdrad leu&ﬁ dsAthexatiylirald ¢fa | n
sone enbodi

Subst ant i al Pyt L oo GEeL o oo ek PR G« BFYF 1 nis

I nst ance i nd¢id ailes 4 Maio-heit acidesilts Ua Boras elﬁbbﬂiﬁthé‘iﬁ‘ldsﬁl?orﬁ)@t ttermalar ratms®e! i ne

shifts, etc n ut f. 4. T.. Far. S kn t hat e,

t enper at ur e& Cgatf) %F é@’genv\ﬁolqle éﬁéiﬁld Sﬁ[)l& omgoqtﬁtt%a]?ﬂ” %8?’8?‘8}9%‘1“8%% as
wel : as ds anpf Borfdl & Pie Q‘fola@ lfanotdfﬁbm&tsruﬁteﬁMtetnhal thealatticcisidosalt | hs&ﬁdﬂri] WS to

enpl oyed. Thus, the val ues report rein relatin DSC t her npgr ans can
vary by pl ugb%‘f 6'm'ri?16‘§“‘°a%llﬂdl g Of&ﬂg‘ﬁ% F’g’éﬁlrfltmp?fglﬁ'gpgedw gnﬁ??@“totf’%—eor m D
(see prepar %té@%{}jsgag@%emlee 12) vvasOI ana:zizedI byl;'(} _IIZ_'gR Kg_rl_lI RFI sghﬁr I
titration, an ata are prow ed in a e an ar

Fi scher titrati o@?“i“n@h"&’é didentified S’Mt‘tsl PIY 3?‘1‘"11? tﬂb@f@ﬁl"tﬂoo%@%t‘)érpa UeHuSFor m D

is a hydr a%ﬁan@%cbr ﬁﬁclalsrmaﬂheadm; gfovi@éd/is{ Ekﬂlﬂe@e Eaétme@ ﬁ@zﬁm@xﬁ tﬁam ed by
any of numerous

pr epar ed%by P‘%?Jfﬁt”ﬁ’@taF #@’uf ‘Iﬁé a&ﬁ‘ﬁr‘gﬁ‘h@t?é‘t $ Braﬁ?‘ﬁflztlh%bOPb]éﬁ &b%‘&ﬂ‘ﬂg a@‘&ittls é’f t he

conmpound of sk 9., %b&ut%tlhab@ﬁ’t 21NQbbut 21 BRIBIENS, Ldvt 01, Abduebasiweuthsol dity of
15 about 30 % or |ess enper at ure of from about 80 C to about T.

150
The anor pho@20u & éb&ﬁt %7p?bé’bfa?(éﬁ 3¢ 2bod 39t drgepetie 4t soBR gmbdinents, it Exanpl e
8. The CO”E%&I’hHQFérﬁl £3f ik 8l eRibh 138 aPXRED %ﬁt‘t&%ﬁ' s%ﬂﬂlgﬁs Howa R ¥lgu % or

less. In sone nbodi ments, the relative humd out 20% or less. In

ty o
some enbodi ﬁwmtheta valees meqvader e Exaramle d3) yhere %@m “subsersially’ eigdhis [nstagese

erbodi ML S inal s ok b tibed VLA oY iR BRP PLak? Yo vard ol S0.2T Mo GRAKAL | NG
can be carried out In an inert atnosphere is'substantially free of

wat er. The &umsities ¢fﬁlge paaks ¢amr@ﬂsneerb<éeperalmg| upgn igtsamaple prepesaiiest teghniqee. dlte f r om
about 80 C ¢ mggroleduwar?&)% f?a[i‘!i’ th TR ufrent Qﬁgkféﬁper%\w&& XSayf rOM

1&
about 100 C t(})abou In sone e od| ment s, erature is from
about 110 Cdifflacibotwo-ie dta ponsisionfewitis Feurb Bdis meavidsd in rfetamehplér@thw e’i s about
110 C. In sgq acting
s car i od aprl aB6Yer Rl ottedEud ARRCEHER afber, S L e i T
sonme ent38di fisted i Example ¢ 3 panaveny bygplusas minua st 0.2°. hours or | onger. In sone
enbodi nent s,

t hel“he 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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contacting lasts about 5 hours or longer. In sone enbodi nents, the
contacting lasts about 5 30 hours or longer. FormE In sone enbodi nents of
the present invention, the crystalline hydrate formof a lactic acid salt
of the compound of formula | is crystalline FormE. In sone enbodi nents, 42

WO 2006/ 12498600RG3794>2006/ 020296 crystalline FormE is d as a
9 aféf{ﬁiﬁ@éﬁé&g

crystalline nmulti hydrate such as a hexahydrate of a It of
t he corrpound of fo d~ne t aci d
salt is a NGHO- Waﬁcﬁum% 1 18 rt] ?Ye%ni?ee rsfg(r?reb n?ﬁl aml?] Fagy I'—lg gﬁﬁm nol ar
rati o of l@guifeapcerdmttehydrmmm ldrss) gulggestsatbatiForrad qinsbalathexadlyﬂramen about 4 to
about 6. In so

. h rate wat er
content to the FHEPREORET Fofa i R4 DYsThperbdie el dialin s HREENE
enbodi nment stabIEeumlthmrﬁ,dcbﬂthhdmmhtartemﬁetratureofaﬂoyl(ﬂOdC@r\PMeer content to the

| actic acid sal |sabut . FormE nbe dentifie s a owder

di ffraction (XFé’iﬁ alling %‘P‘rﬁ’sc bgpr%%? ygnyo? TS F’ggﬁgg%’\l}rﬂt&e fﬂ glggprovi ded
in Figure meEiEﬂnatts VERdryi Br e merptephmﬂb Hyhatspendih@ mmka wernetal &beode 6. 1,
about 8.4, a § a?out 12. a)bout 13. 4, abouﬁ aboutd ?i about
19.0, abouf™ “ni“ts BEUE ca " elpr%P&B?S‘t y$9edisie anayppusso) "610“8 dlapticapid splt ok o ¢
24.5, aboukaid@Ssothpourdb 6t Fordiuld 1 '&iﬁﬁlé&edZZry?cals adfoetystailinel Fom 42, awRstéin 3fle 6

degrees. In sone enb nt s taI ne For E of i nvention has
an XRPD patca-fzrrrae%%f gﬁ{gﬁ%w aifgutéﬂﬁ n Semﬁmrwﬁ%n % XS

provi ded i B &xaRRrépaied)by Wl&lﬁghae ldefd aala Saubat an b(ﬂlhﬂound b Fédiiuga I Sk ance 15

i ndi cates that two-theta values_ for individ (5 vary out 0.2. The

rel ative F?H’%‘ﬁé‘ﬂle’fe&thﬁ)f°l‘fel%c°ﬁ@a’r§s“b%ﬂrt%ﬂbé’Bt U)a(? y v ﬁ@raa &AL sanpl e

preparati of LEHNOIRUS: viliBe of AARkENRDISNERN sdxﬂecadw@maﬂsﬂ Hofg Waad beul ar
i nstrunment enpl o%ed Powder X-ray diffraction two-theta data consr st ent

wi th Form Erepaed uwm@r&ﬂ&w@a@r@e%w achig aclfj sl fswyl soyereend whny

factors camoful£Cin 4 fvedt, bi\Bleplid Ebe&ab&ﬁ’cesf@ 615 titnb Bf RISRASH aao%rgraaymts 20
|isted in Exanple 13 can vary 8 F us or mnus about 0.2. The crystalline

Form E16f theremribe selye C@awsaeabqu fhevateryorplime andygbout 85% acetenitig byl

scanni Ng Ca1ab. M} Sovne( datbodinteRB! MRAMARANERI ftbaRtd DY) bh th?coﬁsré%ﬂﬁﬂoﬁ'o?ns The
nost  prom nent  peak corresponds to_an endotherfiic sfgnal near about 76' C

(AH - 71 Jp#9 lactiageidsalt pEsaidgompeind obfforuladde p S@mb%twé?meéa%rﬁ af aboythiG
exot her m cysingiado -at wﬁQQHtthe%@n@n@émﬂBgsa?é)ﬂdéouggolﬁﬁor{ 1@5153%@&00\’1‘3|a¥out apsl a

stronger endot herm ¢ signal near about g). In sone
enbodi nent §1&/nplhand sajdsolyent campriss AR aé?tatfﬁéitP ﬁ?f“ﬁﬁfrl has a DSC trace

?ﬁgf;ﬁ?ﬁé' ?lnlj?/cgftﬁ égrﬂté Eﬁgb&%ﬂe@ﬁx\é%mo\i‘ﬁ}%‘f@oﬁhﬁ ih Bleatet WREAbSAN bY me/iL t hi s
to about 400 mg/mL. In some embodiments, the amount 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 aI?out 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 at a
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,



features such as endot herns, exotherns, baseline shifts, etc. can vary about
4.4 C. For DSC, it is known that the tenperatures observed will depend upon
the rate of tenperature change 30 as well as sanple preparation technique
and t he par WQUIOKE27PIst r unent enpl oyed. Thus, the val uesCTEpmos/ed29%er €i n
relating to DSC t hernograns can vary by plus or mnus about 4 C TG

anal ysi s of whea¢imile doaseahtiofl ofl thesolghdn ik eisat 100 tb Aot 2000mp/nd Yotihat BbMUE is18% At
a heating rate 1 mn the weight | oss started just above anbi ent
tenrperature%aﬂ%??h‘?ﬁ%e?@“v%C%g%‘%%%zG PCT/ US2006/ 020296 water was
substanti al | y r angweé emmbadimdifi€) the. cobeenfrativa of thiet dludion @s f&HoaB&itd00 td st
(correspondj t hégrate ter 1o suqggests ;that FormE ca

hexahydr at ei({a?ﬂ}%@ﬁ 2t5°Bf © °‘§5‘F‘?ﬁ’§%?ﬁ’n&‘°’%‘ ne%{ﬁger?%m‘,ls E%‘gélg‘?‘ggs(ﬁ?at For m
Eis Irel ati MﬁhMOOSﬁ@FFBIﬂMﬁFeniBbﬂﬁndntﬁmb 'ﬁdeﬁﬁ%’ogbgmekaﬁm][iaﬁbmab@fIWDOUL 30
Cor lower. 5 Crystallipne FormE can be prepared . ny of  numerous et hods
in the art. 3o m%‘ﬂ‘ﬂo&? SRuRf nbogiepts £he. 5 cﬁ‘graBP%B%héddlﬂPns‘ﬁ%lﬁé‘ﬁgqong Form
A in water.mpgrsone enbodiments, Form E can be prepared by seeding an

aqueous solution of a lactic acid salt of _said cog@,ound of Formula | with
seed crystal s oflhéPyeeappdimentsdhegmountplbteading oherystaline Epiy Biplativede thene

sol ution i SsohfeHlis A8 abdut 89 VHboR 30 M ITL In dotheSRIFBAIRRRG Hd RSt of REdML10 E can

be prepared by crystallizing a lactic acid salt of said conpound of Fornula

: .ng 1 C
| in a Qo sesrllingfrepdi iqlatiyfelo dtsisolrien ie Samabers 44BB(RL-1 to about 10% by vol ume
of water and aboufur@fr exhi@pie RRMHod 8 PRBUingHoHA. i0by GPstAlLRNA hctRUcMQRk of | N SOME
enbodi nents, Form E can be prepared by suspendi'ng the am)r{)hous formof a
lactic aci dthegempeynd 96F arsalvertt, Wikgnimbe golvent gonjaigppbpaht fo apputd 0%
tenper at ur ey0fo13ROYE wateandfaB6ut 30 td RuQdovsiby LABRE oPRLMEamc RX%R: ./31-%8 her el n
the sol vent “conprises about 5% water by volume and about 95% acet’onitrile by
volume. In Efm?é}l’@ﬁb@cfplﬁ@fﬁ s, Form E can be prepared by adding an aqueous
sol utiogsof sai gl aghilife 3 ordtubd QF 5@kl §IRROYNAIRAt, RAHCRBH el {ovefle SOI Vent
at a tenperature of abolt 2 C 1o about 30 C, wherein the concentration of
sai d aqueoudntagsibowid tp sbauh &P by golume of iwaten and@bout 9§ tevkboubdftte Baveumeplsent
conpri ses eﬁméan?&s%iv%ﬁte and tetrahydrofuran. 20 In sone enbodinents, the
anount of ForntAin thé water is fromabout 100 ng/nL to about 400 ny/ni.
I n some enbodi méht s, hedtiag thewuxitre] s from about 100 ng/ nL to about 200 ng/ ni.
In some enbodi ts, IR rel rom about 200 ng/nL to about 400 ny/nlL.
I n sone enbodi g ts, c% 1:Ia:?gam)untref Emirom about 300 ng/nL to about 400 ny/ni.
I n some2@nbodi médx s, isphtnglfmm®. i s from about 350 ng/nl to about 400 ng/ni.
25 I n sonme enbody . ' ' - . rature
of about 20 G CHVENG o=t S PRSI whin (s 3 olndln Sub SRR T
suspendi ng Femdaismotugadilytsolable 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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tenperature of about 23 T. The suspending is carried out for a period of
time sufficient to afford FormE. In sone enbodi nents, 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 enbodinents, the
suspendi ”glﬁréz(ﬁéﬁfﬁﬁd out for about 48 hours. Another eygFRisSoffibsd for
preparing FormE 1s by seeding an aqueous solution of a lactic acid salt of
sai d conpouteth tehpdramigof abdut 26 tdroslewet. Mm{e&hﬂodﬁneﬁfsytﬁé At & dookedidwn 44 WO
20061127926, PCTI US2006 Cﬂ)'é‘?“ﬁ? er ei the C entra ion of .the $ lution is
about 100 t & *4BBRAWBE SQOR NS BSOEEe POt fAemUe i SRS E can
be i sol at edto altanﬁe@dmeeﬂ‘awnm@m 61, lowéte ICiefibbaitica, B mbiitre &Wobled 86wd S from
about 100 to about /?LC In some enbodi ments, the concentration of the
sol ution |s°far?IPﬂ?eéﬁ5‘56f’ i@g‘t o5o%ffout 200 ng/ L. I n some enbodi ments, the
concentr@ti on OfIn kbifte E@bddihETDs, it JrisMing oML EL&R Be%w@wdtﬁﬁﬂ%erm ud N sonme
enbodi nent s e concentration of &%he sol utjan is, about In sone

enbodi ment sfon? eXABRIR Preptratiqned Mitish by desqriped @y fxarmpl eﬁarﬂpse}fa&p&tw@dtfer t he
sol ution i spydgeRy ek i35 srug,e ﬂgéihe 2MBhels forkofSAERIc B QG FEAE Sompoliey anmount
or

of seeding 10 crystal | i ne relative to the solution is from about 40
mg/ nL. A f upfiiisepulak anbiodverb et mperaturs ol gbeut A GCHIOF mtime; of apleast aYout 4deYSzi ng a

lactic aci dygalih vf sohxehfec&mm&ummoi% E@wlwavoiunaenar@ sHLY e, acdhigi® By t he
sol vent cont ai ns about to about 10% by vol unme of water and about 90 to

about 9904 byolumes. Jfbén@whﬁqlne@@%rm%lss@m@érﬁomthe toyiinmiuspeppigRedure i s as
follows: 15 (a) m&%xmﬁe%mae'f&%%fmﬁmm @mlby\wdaﬁganaalex@srgomu\e{@sf ein the

sol vent contai ns about to about "10% by vol une”of water "and about 90 to

about 99% bije \agticarid wit of the compenndof E@W@rﬁte a(splyeriaba ferperatise of abowtrze’C (¢)
cooling the,mhxkupec, ﬁk?eln c%ﬂéen!raﬁfah 3k g qqd%saﬁmolﬁmoﬁfg é&m R0% Qﬁd?ﬁ §ogsol vents

i nclude those I n whic I n conbl nat 1 on water) FormE I's not
readily sol mpmd, and th%menacomnpﬁé mﬁwmcetafefamhbmhyd@@r@ dPnd exaple procedweg t he

Form El?""”oﬂﬁc}fas;ﬂétﬁécﬂgasi%ﬁﬂ%" e organi c solvents include an ether such as
THE or an ester suc acetate. In sone enbodi nents, the organic

sol vent cont ai n$2)éjiing an wn@sz@u@qrmfdhmacldﬁﬁéomgmmustbbf\,@ﬁnulecI)tﬂt ai ns
ethyl acet af frst Jo%eﬁtoeﬁni t&ﬁg%&)a%rggpﬁb%ut 3 *@toaa'g&w}sb °C to form a first mixture, wherein

the concentration of the aqueous solution is about 100 to about 400 mg/mL;

(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;
(¢) 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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of the compound of formula I in the solvent is fromabout 10 ng/nL to about
20 mg/ mL. In sone enbodi nents, the anount of the conpound of forrmula I in
the solvent is bout 15 ng/nL. The mxture is heated to a tenperature at

whi ch the c®h¥0etR72% formula | is 30 dissolved in the BOI/wEI06/02036 SONME
enbodi nent's,~ the m xture is heated to a tenperature near the boiling

t enper ature of uﬂa)mnmoﬂmntspﬂlé @&bﬂld doBvieft doth@rists Slséndtdi'rsildhmseﬁly]td@etateomoound of

formula I. The m xture sol uti.on) cooled d
t enmer at ur e FpEReR e Sisand SRl BRESPS0 fooRl RORP SHOPHES I r e, 1 1
E cc):[rr;a Ug rzrggg } foﬁgggﬁvolﬁﬂi@oﬂ’thé(étﬂﬂacdtae ahd ?ﬂedgl@wutlzogﬁs AOL2I006/ 127926
to a.t eraturge of —about
enbodi ments, the? fPRE GP’@°§’I§T‘EBE§OH’€d§r fphvent BO%I’I{S@san%%aﬂ#%‘ ofec?;fgoi?gvei% C or

lower. If s rﬁéibﬂ@ﬂﬁ&ﬂa&é Int Jibﬂlerﬂmﬁliekléﬁbcbcﬁmé‘;ﬁé?kl&daﬁiﬁmhe hquedust IFE6H &f ur e of
about 10 C or Iower %ﬁ nbadi ments, the nmixture iis.cooled down to a
aé‘/ B

t enper at ur eSB! aggRRy t@‘ ?’bO“@ 1055 SRR B A SeRE MWt crystal | i ne

Form E can be obthaisgt8fd mi-aite AebeBed AR USimd FFicnsd B R IFermP ESRkdkd On Of
which is described in Exanple 9). One_exanple nethod for g)lneparlng Form E

is by sus peﬁehqcl@mﬁethaﬁifpaﬁwqed% s for g tae% Plcabaet 4 hews or Hpetthdn sBkfpound

of Formul a éml&d&m?enﬁsoih&@é&bnd Alixtire CHREA Rk 4ot aBRR U0 Houfs.or i@Eerd T bdiRe Of at
| east about 5 day wherei n the solvent conprises about 5% water by vol une

and abodf 99%0&5@@6nﬁh€ pecrad pyxturg @ Wixpd; fas a timeet] aboté 29ouIS P8 dpnewr A Eomies
i sol ated frgmda BenisCRY Ldcb B mPHS0 S50 for A el df BBSut 5HERAsSr TBRELOUn Ee
preparing Form E is by adding an aqueous solution of the [actic acid salt
of the conpmhvdlthF@? praprd mpgireis sukeddan a tipe of abarpidrhguigoeloagerabout 2 C to
about 30 C, wher | ut ut 100
to about 300 @%eﬂ%ﬁs &Q%ge%glrgfu\%?\fﬁﬂec%%@?%e@mehﬁ%ﬁni@ gtjaF Ogﬂgn§0ﬁpe
t et r ahydr of Eeran! agh Fowmx Ehprevided dewitueaa ICSIIH lbfsu@@@halbf greingle duiesions (§.) | ows:
() addifg aRAHER S Al 16 halladd 909 AIC109 bouk 3b! oOfolu s 69 WRANNI OF
Formula Ito a first rrperatureo ouf oabot 30 Cto
forma firsef mputitiese amatpboes maten‘lhlea@cthm@thqrr qwtdhnq:ifortnh)eaaq‘(@ﬂo@sm@@reﬁt ion is
about 100 tg a ﬁ%’;@ g t
m xture at a tg%rgig%re of - Zbou mﬁb%ntdglmc g?o%?&ﬂ%ﬁﬁgdu\(%%bg’?’oflgﬂfﬁé)frdsje%zond
m xture; (clelativeiteygfor hexagwteo richphities.u porpheusampieridepmtother cnfstadlipe uforms)C t o
about 30 C a
(d)" i sol at| %cggo%o?]nél}gﬁe rﬁ‘%%eﬁi inbdnfBn BiHbd SibBds doRipbREdhs LhfaikRE Fofm BAFGm

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 se;lt 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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In sonme enbodi nents, the steps (a)-(c) are carried out at a tenperature of
about 2 C 25 to about 20 C. In sone enbodinents, the steps (a)-(c) are
carried out at a tenperature of about 2 Cto about 10 T. In sone

enbodi ments, the steps (a)-(c) are carried out at a tenperature of about 2

C to about o beoslitres®me enbodi nents, the concentration g8, RAYBIYS
solution is about 200 to about 400 ng/nL. In sone enbogiif nents, tkl(ﬁe

concentrati on OfTht hi%staiqul%%ﬁﬁo&o'lsldt .tg{;ﬁdéss foq'b%lﬁh §091§)0£i80n83 1.ea,‘bf2)ﬂ‘1;1u1§t9091 my/ n.,
In some enbodi msnfs, PheConcentrat on of 't he aqueous solution 1s about 300
t 0 about 35Cntaiyfinga crystalbmriydetefout eferlecic atidealf ofithe caglourhef Foongle I e, an
et her such gs. F | Q i . | . | THE I n
come. enbodi FaME FOFRG: PR B BoabrLRm Bt i SR Ph BERELRES, 10 s
about 5:1. UYi6deDIREO6/0t HEARE tE Tt LISRRNI6AG20286ty of diserdere redatdiod itheeactigity t he

second spl ve jses _an est.e uch as,ethyl acetate.. S :

orbod mot <6 VEGRIEER > Eed BuBRiisly T PulpI abiondBh Hsfoisle] FRfizoancer
enbodi ment sExclfients, rdiluets, byindeas, ucaeriend ablethetlivel iivdé,abet b hite limdpad aus
solution is about nts

0:1...1ln sone enbodi , the first.sol.vent .conprises
ToE hnd Rl S e s SRR bty b FHASE SRR or
enbodihrrgnt ]chodiuhﬂqtafra{ %19cmﬁte (Nluga’g,qm@pmilcﬁae,l dybsscapmélivse glct)ghodaﬁ:eraaiye sqll_ﬂte g
tetra ro n.is about 1:10: u in the seco xt secon
st e oS e Pk ey Exgro DR MR BV R s B
enbodi mMpmt Ssteatdks Caataarntt, Beadoidct, | SdithX@ehrdt® funduirdtd, Bd eflicaboiokidd Bosonge Ofr
| onger. In sobgﬁ_ enbodi nents, the, secg% m Xt refi s m xed %’8{ .a ti of
about 10 hoTRROAGIeN{SHiAE GPMPOSIHORS FigIn PAW ‘BBW}EH#% for EHrAPachly RY'HI& PRYY i s
m xed for aorhlisdRindtragdout 20 hours or longer. In sone enbodinents, the

second mixture is mxed for, a tinme of about 25 hours or, longer. In sone
embodi nments, t h&® sVBENEMRPYMENS fhe T T I

| onger . Themsmidiasfy fefectpeefdaé aF ia08ysdllidehBydedty Forad bf ReladiieOdcad Salf of M (€. 9.,
Form B, Form C, Form D_and Form Eé grow ed herein can result in

subst anti al ojepgung; ofgiormly, f de-go ARy 8, Form Cq Kormy IheisFemmoEy  doempaitieddly| ess

than about @R¥iveaddd!tefd9%b tiRbambur % aOkydARObE 12836 Bid Wt ghthe WorpBRidr bt | €S,
anor phous material and/or other crystalline forms} as well as m xtures

enri ched i nfoamuy hgHhcier tmresult gn ampliogation o swppiems AT A GgR <livoeder-t fhhsadout 50%

by wei ght FgamBeutica! cdfnb¥s®idn® of 1 insBXPRMnGon LdHBY hirdu®2 turd Y RARME wat er i al
or other crystalline fornms). Accordingly, the present invention further

provi des cOMEWE| iR BAHric sivhadsnFoyentionah ganuiabipg, puxing, Jdispkying ercapyating. | n

sone enppdi PERlISingml1§AHe ARt oceis, laRRRE oBEOUThe QY cathpdsBRRS candbout
80% at |eaSt. abogt 90% at |east about 95% éor at | east abOIl)Jt 99% by wei ght
of total be in the form of, for example, granules, powders, tablets, or capsules. The instant

compositions can be formulated for 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 et 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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hydrate of lactic acid salt of the conpound of formula I in a conposition is
present as Form B. In sone 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 9 ght of total hydrate of lactic acid 25 salt of the
compound of v?(g{@%?(gw in a conposition is present as For REEUSII6/Q4298

enbodi nents, at | east about 50% at |east about 70% at |east about 80% at
| east about chitysgns, pestinsetzagacanthum, BBuarakie, sglatinseeallegabsatein OOy, aihglit of
total hydrajesof; | ardic poBideth 6 ex@cfes,trﬁﬁhyl%glme %dﬂfxyﬁx@%ﬂﬂéiﬁyllcelhﬂosé

conposition is present as FormD. In sone enbodi ments | east about 50%
at |east abéudormolvinlpyfrelifone. aBpiinmalin ol desagecianes @B a2 oter Berefigaisfo about
30 95% or agfy; %Qcﬂlﬁﬁls?ggﬂt u&?z@aﬁYnaWeglhﬁenPfor fuBli@htsRUH AR FQJSluh?s@éai'a@e gcid salt
of the conpoun ormula | In a conposition is presen Form E. Anmounts
of dif f eBenpreseryasives Bucheas e S acido P ctitoxisants SHclh es detosrivrianidd by

routine spe q%;mf 2\ 19[%%(1&% ts Hdhfds agitORindd’C, and
the Iike. g&v%%gog%ﬁ)fﬁg'g %@6%2/%2%29% ?%stcantsq?ﬁnventrll g‘l’gl al so
provi des f othighehdrs buierp eweaténerssflavoring agertoennetfaming agentse dyiditionaliygdygstuffs
crystalline i pasTeTy] mul a |
(e.q. For %Pé%%g?éag%@ﬁﬁﬁed%ﬁ# ﬁ%&%ﬁ Eﬁa@méés tancpﬁlzlil% %ngu ca Fﬁy?éac‘lg@et abl e
carrier s, exmtapleemtmg malririalddnewyn thi theigh tsechas ntomtalrb plotectivep entterisaor sustaiaerel i or at e
a varietyy of l%sesé)oaﬁl s reI ated to the activity 5 of VEG--RTI{, nore

parti cul arI y angi ogenesi s associated wth cancer. Excipients,
di l uents, bi nderIs somarembeqliments;dhd: benposikiens svotainite a buystaldine hyvvate lformi ¢feed t O,

m crocryst a e Si ogpg to baS| c

cal ci um phos hp?m&satoléc}l% ar cﬁ%r?“)‘/l%:l)?g% f"(‘@s@ %P@%pov?} drm é) ‘
crosscar nel kgphed ﬁ@)powsladfoumﬂ astmylge emntairat such (aSh. Sja]. Tvween embodlgnemtmyhaene

gl ycol (PEG ovi done [ OXVD ell 10 tearafe, Ca
stearate, s%vieaﬂl';l?lc\c1 a‘?:)r : tgl s s ear tﬁe ong Can fgva (f)d IY’lg%noHle odte.

sone enodistoppetesl, t he corrposr tions are in powder form sui tabl e for
conpaction, tabl n and/ or dminipstration enbodi nents, the
sol i d conpositi oﬁ dS? thove feﬁfféfﬁ’?ain% (F’ﬁfigfu:?g“%r fﬂ@?capaé’ﬁﬁ gﬁ*ﬁf@“&‘r &ttive
dose of a crysptable bxwﬁ)léhyﬂﬂndfcmlé@lamg@ﬁerﬂlyﬂaﬁmtb thodedkiled in thé art & arelthu onpound
of fornula | m E) t.h eU|caII

of fect i ve. s SRR bR S P AT B SpsOh RE R of t he
conmpound of “Rémifglihsa Phardibdelitical eSofended” Mgkl Rubi iCog NeW JeBby chD9<D)‘ whithptions of a
gi ven di.sorder. Tﬁg sol i.d_pharmaceutical conpositions of the instant

inventi ol cHROBEFERTFROY By net hods wel | known in the art such as
conventi onal gr aruel falﬁﬂdmnmﬂ&hd’l@velﬁbﬁ a5l vé ﬂ@lgnemt‘oa&'idhb@h&ﬁmg, fagtQeleasing,

| yophilizin emul si f atin e ng others. The solid
an.gosi ti ong gélmjng, an %tamed—re? easillg as ges 8 Is)e ow. us,gthe P armaceut?cal

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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be in the formof, for exanple, granules, powders, tablets, or capsules. The
instant conpositions can be formul ated for various routes of

adm ni stration, for exanple, by oral admnistration, by transnucosal

adm ni stration, and subcutaneous adm nistration. In order to determ ne the
amount of owmopmemtiezen a patient foll ow ng adm ni strati oRpcTaRbi0R0IN29%2

mani pul ati.ve steps can be taken. Such a method is described in the US

Provi si Onaleffem lainb @i 40 w%‘ﬁ%hﬁﬁn N bl B2 toutdeexptrithdritfion ale {HaRHse, Q;ellTr eating
Cancer and Rel ated Methods™ | ed on Novenber 9 2003, by Vora et al

i ncor por at é’dthﬁyﬂl?@PEQ@rﬂwnﬂﬂpﬁltV§nt&ﬁtl rety herein. Oral, buccal, and

subli ngual adm R'tﬁér£p%ﬁﬁc9ﬂy eﬂ&%@&&se may I8y '&éﬁe@l&lﬁ% u natﬂé'}o‘ﬁt% offagxhig?shéuon 30

pills, capsul es, gelcaps,” and caplets aré acce e as soli osage forns.

These can bad dptaep fammd, Theoeryéadhm)haedratby‘rom o %h@chc a¢i§ selhof theecompavngt of f or m of
alacticga oﬁmﬁ?L %)fFohH% F‘BHHEOF%ﬁfori: QB @nlbe ! f‘ovgiedl FdnBratbiPie G Form

D or Form |'east “one ad Ive exci prent suc as a starch or
ot her addi tepchnblts Shigh dlisrapeniitdindéxy e%heothelemlhfa ingiax és wypisallyuenderstood 19 hethese,

o1 i nat oo, oo BRI, ke s0bih s SRER R eaf BE At il

pectins, t rlélga@drﬁﬂao gL Dyuintizerdoist lethalge Bl iofithe pewildtiag emdthe EEsoes the dasebuni n,

synthetlc c I r I e

hydr oxypr Opyﬁl‘&}pﬁ%@l}f&%&{’? %Og}t’)oyglﬁd)ﬁglgghﬁ%l ));@lgr%y Sbé?drgﬁfoz%éng& p#‘do ally,
oral dodagetahidardphasatcwival mocedothiarnimagedidukuresorterperiaicdtal aimalsi ni st rati on,
such as an | nacbl'l%gmgddlimugﬁ?tof B2 el C?Qtléeth 4ed &%nlggﬂgl”%&e&gﬂ" gte%arfaéne or

preservatives sUC araben of gorbiclactd, SUCH as

ascor bi ¢ acahibitor to«ﬁcwaﬂiular @Indmhehaygtomtlmefactca ldcezptqnttgg»sme i kivgps @ Qehiivih, moludcshel ating
agents such.as. TA, d 3 buffers teners avoring
Soent s of (URRITERE BoUREES mabil GrE AP pperiaL SHRHRE ttnaS b
added for icgstatliné ihszcﬁatecﬁmn dbbletis azaahdalpoﬂ ths comapoubé of Hortudar I {erge,afoent By t h

suitable c he_art o rotectlve
enteri cl% %a gt al ne Eﬁotgfepa %natnll Ags ﬂmfeog 2%?3 r%b:i;gc;‘% g?é‘ﬂ’tﬂg tRé
conpositi orpswdrmlﬁrtrmulatmstgsmtabre)fsﬁcahlladmmdtryﬁbhat e formof a lactic acid salt of
t he conpound of .for .. FormB m D or tm E). are
SUpp! o0 i a pouaTooEGent pEinginyeriph B heshRtaPh g e oeii Bev(R i PG o e
enbodi nent snclddbeadmnmabnng&nmtﬁastad afmodntiofia @ctlid@hmambadba‘refmuubﬁ, centainingan be

Gocage for ey PG SHBve ™ e Rl BF B oo S RPTIE s BrBies and

carrier® arFemgenBoral D)br FOEMIE)] 10 of fedist Hakihg b @Gindrn Piefeeabdy, theafdemwlattont 84S
included in the_ins I gletlo Such excipients and carriers are
H%F o7, s1iu e or oral admimistration.

descri bed, PP¥ger &

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 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 forinulation, 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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"Rem ngt on Pharmaceutical Sciences"” Mack Pub. Co., New Jersey (1991), which
is 20 incorporated herein by reference. The formul ations of the invention
may be designed to be short-acting, fast-releasing, |ong-acting, and
sust ai ned- r eioeagi/ng2as descri bed bel ow. Thus, the phar meaeEbs20020296

formul ation may al so be formul ated for controlled rel ease or for slow

rel ease. TheelfisfufBbn %Qﬂ@ﬁa‘?zfeﬁtl Beme $hb6dim &) i diiys@all'ﬁ{eMﬁrHﬁ{d foR ohyHew@t e form
of. a lactic aC|d sal t of the conpound of, formula Form B, Form

C, Form D ofCifealiplthe cowagunéwwmn&%.lrm @eno-lpggie aﬁ&ia?ﬁ%l Blsome@ebpegleﬁ% the’

| i posones,  gfstRRRehRIEAE for T aPEsHcakRGalt Of Me dpdd drSornAld1 BbrfdsfonBeitd N an
extended rel ease formto provide a _prolonged storage and/ or del| ve@é/1
ecﬁ"ﬁ’ﬂ [ nt o]

ef fect. TheFergB.dom feFGrdy ppliasmd: dason timenisytac srsjalline hydrefs faas

pellets or 1aeid Acmgrt%fﬁeéoﬂlmh@w Bl SR B8Fbdn B 15 s drda sty

depot |nj ections or as i | ants 30 such_as stents. Such inplants ma%/ errpl oy
known i ner t thiwbisiellng bydsate Frraof 3jlacticambspltaf the comperad oh rampls 1 semspaends fo

Specific do?@rﬂ?é RYsoR8 e%fib&iﬁfef%@ tﬂ@@ﬁr@t@hﬂ&h?d}at%%ﬂ Beria?ctleacfé' SRBGe L he
age, body weig ﬁ1?enera health conditions, sex, and diet of the subject,

dose inter va‘?IEPOUEFH araple g P%T?Spqné%toegomel}?cr@t same pralpasimenisg ﬂ@o%ﬂfﬂh@q ons of
drugs. Any pfqtibeRReUea #0388 Sall OF tﬂ@c S‘ﬁ* f&ﬂnul‘l%cé/}@sﬁ&gg 12%% .
re we W t ounds of

PCT/ 11S2006/020296 effective am)unts . int _
exper i nBft asierenhedimenisrths solid formalation igjin e fPrmd asmwé@ &t sanppeenibodiments,
i nvention t ARSI |, f Y he
rout e of adf%en%&g?ratl tcl)értf(c;fil %bgoér%gédf%r%%%ﬁgﬁi’%ﬂ% ' ne Eig tewfaolirm of a

| acti ¢ aci deendiningthe eiystaltioniydeataifoon of Hlagtigragid salt pt i@ecgnpouﬁd)oﬁlﬁommlal:brm C, Form
D or FormE i 110N | hi H

t her apeuti c}l}rﬁ%%npo%qlﬁleeg%h@ggc’ﬂeu O%JI% k@‘l;nsl%t @éﬁb“g‘;a‘ﬂ ﬁxtﬂéu%%?og ti?1 d%l:qu%éetbe t he
dose rati o bapsuleenataplet.c and t herapeutic effects whi ch can be expressed as

the rati;e betwe of the
popul at |lgn and t @&O%Mﬁnﬁ%gogggﬁ?%% olg I cgll qgﬁ%?ﬂ# t{HI ve ou§cg6€0 Y% of the
popul ati on. _foﬂnelalm‘h@hasrmeﬁﬁﬁﬁ) t}&rsehdjktxmrlmonedndws sub@armalandaydalbhﬂrydataeut i cal
procedures k ?ma&cﬁrgé F rre 0 t rf*%rmg orel%?mrﬂ P@er%lfnb%%{ cond1 1on§qt])r 2 perio %ﬂ' ment

of the invent ho treatlngapalen i bitor
of vascul ar gxeateltothhedhoaﬂ 36gromyst greatax_cﬂmr aboetcleptak; gteyuenﬂmmebdnt hmﬂiwgueaibr

i ncl udes a%m ntﬁ) %fm(m | an eff?[?at weu Zrmunt of a solid pharnmaceuti cal
formul ati on' 2eItEI B ’ggrgartv al ?ﬁy‘ﬁaydrateformof a lactic acid salt of
t he corm()und of Embmgaolen(bedlgmnts fof mietHdds b trbaiinm aCpatient; theDbatientFati e ), to a
patient in need thereo the for.mul atian is.. wder

P or il at 1 on GtPPSR- a8 pape SRaea ty bitFuf ipgmored vith lofle SRS v,

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

routine

(o)

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 is reviewed 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 ﬁathological 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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One enbodi ment of the invention is a nethod for inhibiting tunor growth in a
patient includes adm nistering an effective anount of a solid

pharmaceutical fornulation, containing a crystalline hydrate formof a

| actic acid salt of the conpound of Formula I (e.g., FormB, 20 Form C, Form

D or Form kygado@nsesat i ent having a tunor. Preferably, b fsQfkiieadd ON is a
powder forrmul ation, suitable for oral adm nistration. One enbodi nent of the

i nvention i Loy bi 14 pr.ol i ti i i,es in a
pat 1 ent wni SPETE b ol skt lablett hOReP bbb &, bt SR
phar maceut i sobitiof or suspetsionnmadeobyt aiixinghg wlid fymiuddtion rveitbhiiglrid treedfaopuioratb a

| actic acid Se%tliotn of the 25 conpound of Formula | (e.g., FormB, Form C, Form
D or Form El}lg according to a patient in need. Preferably, the fornulation
is a powder f oniufuethdérembodimentsbiob uhid dosecartainitgh nolsitfomtulaion of iba&ventivodi nent

of the isventien is a nethod of preparing solid pharmaceutical formulations
whi ch i ncl Jﬁ%uggﬁ?rﬁ?OrPémggecaEgeg%té’P?&f’]e hydrate formof a lactic acid salt of
the conpound ofa) kACpubdisabbut(29. tg.4000Fog/milBf theorampoyundreft Forbularl ik-arsnbjést’swi t h a

powder 1 or R oA Cms o Bl 2 popt P o5 rgo st e oL Sppe et R ' °

enbodi ment Ss adnkigistore® &ehé subjegient i on provi des a nethod of treating a patient

with a solid fornu] ati ai ni.n crystalline_hydrate f of | actic
acid salt of th® ab%ﬁgﬁg%gé ngiL e e porfaen 1 in tﬂ’rbﬂﬁ%?a? Sf.em?%?gw D or
Form E) 10 byadmiradirafiéhiaribsdtr28ttd 9000hg/mb o We 3R@6untdd S Gubject/sBdd¥3/Hed8296 t he
formul ation _to theggatient. gn sone enbodi nents, the crystalline hydrate
form of a |2fetadministiefion todhesullect e compound of formula | is a nmono-lactic
aCig sa: t. ]Icn ?](Hy&n @JmD@liarns&]gttm td Js?ooo?fgyls'trmdﬂtmecdﬂwdmaiiﬁ afsﬂbjg&t@;%)la%mhacc'[ ti
acid salt o e oun or corresponds ta FormB, Form C, Form
D or Form EF aiﬁ’ﬂ“ts ﬁenge}?@%&%%‘i@gu?fﬁ@eﬁw‘gm ’inntge ﬁf}@?ﬁgebl?@r FRER iS5 | actic
acid salt ofimidgerenoBeuasie@f formula | corresponds to FormB. In sone

enbodi nents, the crystalljne hydrate form of qa | acti.c acid salt, of, the
conpount? of f or FufEther empedimgntn Fach puit gatend @oliq foreyleHon PhdbA YRRt ¥he

crystalli n@umégﬁﬁggmﬁ,{aémlggst@lelogpti c acid salt of the conpound of fornula I
corresponds to Form D. sone enbodi nents, the crystalline hydrate form of

D | ) ;
o lacto acid s@ e G QAboRGRB LR DGt ol thiiFemRoved i B8 SHRieR's PESTBORAE. | n 10

sone enbodidlBrabout IR 18 20d0che/ Rl BRtheddnBduASin it sibjects®ldgyof a powder. In some
enbodi nents, the solid formul ation can be preﬁared by conpaction or other
i

| f
treat ment of a R 20 Eph00d ngmly of the cempaund i the subigeds alaamd &4 Rowss afier| act i ¢

aci d sajd QlimidiGaGRIBRAYAR 40'0 5.060MYAL lof e ombdtink e fre RIB QY BRIOL 24 Hbltg sol i d
formul ation of can be prepared in the formof a pill, tablet, capsule, or a
capl et . after administration; or

(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 Cuax 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 fo 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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15 I n sonme enbodi ments, the crystalline formof the lactic acid salt of the
conpound of formula | which is present in the solid fornmulation renains
substantially a crystalline hydrate form such as FormB, Form C, Form D or
Form E, undwO aéii2ené conditions for a period greater tiamwsaboswo28s hours,
greater than-about | week, greater than about | nonth, greater than about 6

nonths, or greaygya thans ahRbYs ko YRBKymE Of MeGomfourd ih GheefBREPMMNR @fa Met hods
of treating _a pati patient can be .a ncerbﬁgél ent. In sone

. the pat \ce
embodi nent sCms ﬁ%absgt?lﬁgwq%glsfmla@fﬁb%@ammdﬁnWﬁ(ﬁe g5 e %ma (MV), acute

nyel ogenous | eukgyddul 4Me)250 RigRSHt 8t Be CaAFAIG DIhe ABljet @ Melina 26 HoHd agi@NCer, or
nmel anoma. I n farther enbodinents, the Eatl ent is.a refractory patjient, such

as a pati enddmiBEEAGORGT pRayf 89 ieQV neimb ok tej comporRdiip dheagyaiget scloqs 24 Wk nent
regi nenss i ped @hin@uadRapr escri bed/ clini cal dosing schedules. In some
enbodi nments, the patient can be treated with ,a dgse that is |less than the
maxi mum t ol er at 48 fuherembofimentscsaelhuniidose qoglemngr sqhidformplation of fredpyentigy kg of

the lactic AGhfhcRA th pRivideRe,oMMBHRA 0010 7080 A df-the MiiPoundid thSREjchayr ei n,
refers to the highest dose during diagnostic, prophylactic or therapeutic

procedur es Platita & aipenpf akavt 2000 40Mkng/ml of fbrtompaiyad in Hheisubieqtisplopd. The MID is
eviewed 10 contblif efibdaBhdtd Ot Qhit Mo ibifinlgWBhofallada\ it fvetftbg b vou! d

be predicted to alter a patien e span. i:actors t ncl ude no nore than
10% deci@as euffigiens tdyrovigs bt ofi0A to HI0amend. efsheccomppwidgn thegnbyject’s plagramor
toxicity, a [ cTalM P %@.}F i ' 1l ogi cal paraneters.
In sone enb% ?aﬁgggghg%oﬁﬂogﬁk ?ﬁ%ﬁgwgﬁghdot?émec?%@(gﬂi on are solids at
the tine of admnistration to a patient which would include, for exanple,
direct i nge?;)'nf)ﬂaglgfgmyi a the 51 WD 2006/127926 PCT/ US2006/ 020296 - nout h)
of a pill, tablet, capsule, caplet or the like, as opposed to, for exanple,

i ngesti on oforwHsol uti on or suspension made by mixing a solid formnulation
with |iguid nedi . ' i.on. r ;. ' : ach unit
dose coﬁ ai ni ng Igag{ﬁdi% e?@?ﬁ%fkg%?gdr‘{%n# ﬁ’g d%‘l%@%ta{zg’ﬁm%bﬁgﬁéﬁﬁrﬁci ent to
provi de at (FeasH) ofre cyftalling hysiraBnebe ladtic atid st 626 compoh@d 6f Frgynda Lof t he conpound
of Formula | in ject . pl %@0. ut to 00 [l of

t he conpound in@ﬁgﬁﬁbﬁ%é%?wgggﬁggg’om#é%ei Si‘ihlcggﬁipﬁfhsﬁ%f; 8'%8% E%Jhsubj'ect;
(b) about 1plit dorhsGEHdesighated béreinhee “owmsypbased darrimeseudrplact fosngpl Seervg. .28, hour s
after 10 agm pnistration or 0 20 . N of .the cpo in the
subj ect's bﬁ}(%%r%%’ oaﬁlsr%én Oeasfy%g’r' Litzli%zlrﬁ'nsltlgqsfgg %ha@%ﬂr nélogdbjcgcéc?;)gjrrm 4(:1) an AUC
of abouf0500%%%. 60, 000 ng*h/ m. of the conmpound in a subject's plasma

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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or about 750 to 120,000 ng*h/nmL of the conpound in the subject's blood when
it is admnistered to the subject. 15 In further enbodi nents, each unit
dose a solid formulation of the invention is sufficient to provide at |east
one of : (a) a Crmax of about 50 to 500 ng/mL of the compound in the

subj ect's pWe&mBanza Cmax of about 100 to 1000 ng/ nlL afcrdok@smesnd in

t he subject s bl ood; (b) about 20 to 1,000 ng/nL of the conpound in the
subject’s pﬁl@%ﬁer%ﬁh&pd’frsﬁd ﬁ(ﬁlfe&ﬁs sokHorPd Fhatit ?fﬁ(f t%ta'bglﬂ 386 n%hﬂb'ran&gaﬁ DlenP00
ng/ mL of the conpound in the subject's blood hour s ft'er adm nistration;
or (c) an Awmpaisesgpeenitrie. olnpomg capoditpgnts, @‘W‘rﬁ ceyf by n@p%hbso BYRgoRRHNg #e

subj ect’s i&u@oiﬁeomon%@e qqcne’taé@&nto@ﬂ@%&g&ﬂwr RofkulPf atlaemscpdiie ¥pshoup t he
subject's blood. In further enbodi nents, each unit dose containing a solid
formul at i on2&P abawe3G fention 25 is sufficient to provide at |east one of

(a) a Cmax of abQud, hﬁmgggrg%mngggnﬁﬁqsmgyi n the subject's pl asmm

or a C. of about 10 to 0 ng/nmL of the conpound 1n the subject's blood;
(b) about 40 to(@O@dh@/anqut?PustSh]@ﬁ@b?fwdm apid selhef theipgreneundoffosmwial e hour s
after adm [ 100 he
subj ect's b %tr gﬁt epd'%ur@% ﬁgtro tago mlgl gtv?}%%%glg Oﬁég%@(agﬁpmqﬁe § about
2,000 to 15%0DmonrsgbwtrmotofadehéSQma’plbumﬂﬂlﬁsqlmtmbym@pét@itriﬂﬁ asma or about
3,000 to 30, 000 g5 f (ofelgre $g9| rt her
enbodi nent s, %tﬂhé% rgéu@grﬁt al nll(%hmqmbggla@g rru to;fg‘%lupg% ﬂeOH'f Inqjlentl on
is suffi@i e‘iﬂfowpqmdvfmee alfﬁdlevasxtmmmhon offpriwd; 2006/ 127926

PCT/ 1152006/ 020 <§§sola@ﬂ%F C@; of about 75 to 150 ng/nL of the conpound in

t he subject's pl 0 x of about 150 to 300 ng/nL of the conpound in
t he subj ect's bebc)dqncmtra(le) ofghoafueadt® sohltiQrB@nr’ng/ahtuthO tdheboobIffougiohli In t he
subj ect's plasna hou after istratio [ 50 [ L of
t he corrpoun e1 Siej %‘&CD%CGI ahglgngﬁl TS Sglu%f) it 90%&1; %Esot ?bé)fl 9%5{9
further errtmg!mm:e ril1$pme&n1fbodlmemts dixssencandhtomofide aqeohs sblitmnns baiut 600 af t he

i nventi Jb égéﬁﬁflgnt to provide a C,, of about 100 to 2000 ng/nL of the
conmpound” i n P RS pl asma or a Crax of about 200 to 4000 ng/nL of

t he conpound i nThheaemmtqnfre:tiﬁ stepd (x)dndll(b) f:anr bhebowrﬂmdhbmnﬂe °Ceahhsomsi t dose

con a1 18 Ak "GPy BAT Rhob pL: S kBB °

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 Form H.
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%,

54



a Cm, of about 200 to 2000 ng/nmL of the conpound in the subject’'s bl ood
Form Hand Form) Forin H 15 In a third aspect, the present invention
provides, inter alia, a nmesonorphic form (FormH) of a crystalline hydrate
of a | acticWA086/8a926 of a conpound of Fornula |I. Form HGCEUShewaeweri zed as
a solid-state forms which is partially crystalli ne. Such solid fornms are
desi gnat ed blmei(]%,aSoutrs%sepdrbasw by weiglites anpuripibs, athotbbousenatetialeane/ogotherB.
Winder |l i ch, m. ..113 1997 and Thernpchi mi ca Acts
340-341 20 r{"iéé@")n?orﬁé)r M eUad B*@R'frﬁseﬁlfrfcf? el Bygniﬁ%l% PREr °““g§xﬁde‘? g‘i’?’sfractl on
(XRPD) patt ecr11ta1n1ﬁ)gflgreatep<maiph‘m>uof50wwwb1ghs FpnhDHJ whdvd 1o, fe epample,dagurities,Fi gur e
12. Rel ativel rom nen re.obs rved t about .3 5 about
6.5, about | OB GRARAL e Gherehiling BXRS: AR AR EGROELAN Sone
enbodi ment Sprotides €dmpdtidbdsi d@ﬁtaﬁﬁfgrmddnq{ umeommatm&dimnmshaislean a%aPBD%,Satpat tern

substanti aI a in F a val ues Qvi de n.Exa
16y~ wher o ebriabad e dstathedte ghicestivptiol pifesh el ehtide TR
two-theta vedwesy weighti s¥ciol @bidhte REAkCHC a6idNsaliadTythé Rompouald 2of f&lﬁﬁxld elnatal ve
intensities of the peaks can al so Vau‘%‘f‘? dependj ng upon

pr epar at i on°YRRORHPY IR PR Salpime Hrouteewly ph ottt é;rygf,a[ mF I‘f@“’b‘an |“b &l ar
| NSt r ument gk e den B0 WBBmie Yol f8tiokcpict #EddACkih Aty GRa! ent
W th Form E is provided in Exanpl e 16 bel ow. As di scussed above, many
fact or s 1@andie %‘%’Dtsﬁ:ea@tb‘h]é?ea val ues. Therefore, the peak assignnents

listed i n Exanplgelfis@RANinvaitdn PilscP pkbFided o0 BIR @&ﬁbbfsmgnsz (ie., Q‘oﬁﬁmlohg)ne Form
H can be prepared by any of nunerous nethods in the art.

In
enbodi ment s contzng the meporppaphig fopm (Bamd) %aMCHga%S%éwgmewépf Eqm&}b a
llactic aci djgfh a%aceﬁtﬂ:@llfWMaﬂ‘fets, chlﬂilsln% bindes, BihReds YERE 1R, tArdaBoFPEr at ur e
of about 0 to about wher el n 06/ 127096 PCT) Us2006/ 030296  t he
concentrat i @nelwrat%ameasq@fecbwgdemiaw Gmthﬁ Qc'fé(lfbef VEGE-RIK asupartimbrldgormt; and
sai d soliyen RER N n be
prepare gbyr”gv oragt1 S%%%gigth%%dé%sng% ut]il*i(;&gﬁol?fﬁ?ﬂ a%??ltgagm {efE' tq%f t he
conpound of hlmnmthﬂa but are ot bmped &, urierogrystallien eellujrge,t bct@ﬁgodlba%@ 041‘311115 An
exanpl e met Bﬁb@?ﬁa%r tHBa%Ea%dlé}&P Fﬁ{o o] Sodhfd rs ﬁ% gl'f%ol rﬁ%@d)r ac‘i’&éb&ﬁldoﬂé‘ aqueous

sol uti on of actic aci e co sol vent at
a tenper at uetessefrmaliaset(CO).t spdalbo@ﬁur}i@ulfatm Sé; A wedTe mbmbﬁhm styp@in(PES),t he

agueous | v, cont ai ns
aggt oﬁ| tril é (%8? eep ?#%@ﬁ}%g(wé% N%s%aﬁé@anl_g%?deb %ch %Ri a%{ﬁg?lrperat Iure

of aboui200 stgarab Gumarats) and silicon dioxide. In some embodiments, the compositions are in powder

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

Form1I.
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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10 Cfor a period of tinme sufficient for the formation of FormH, and (c)

I sol ating Form H The concentration of the agueous 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/nm. In sonme enbodi nents, the

concent r at iwo 206/12g aqueous sol ution is about 300 to ForaRSssosas MO/ M.
The tenperature in steps (a) and (b) can be about O to about 10 C. In some
enbodi ment Syomb @ﬁbémaﬁg %t&gﬁmnﬁw ehat onhélﬁveaﬁmas &n %Pb%aﬁ&ﬂ@ulﬁ@&@ﬂl&”em s,
the tenperature s a to about C. In sonme enbodi ments, the

t enper at ur easj Soyhont Figure, 13 ftwortbya (VBlPeS pravided yin UBxample [ Dptwhere dhet tamper at ur e
of about 0. tsﬂ)sﬁgﬁy;]:l&” #Pmfs 1£§?an%13 lirBWatre ﬁlat t%Q) tflé?ﬁ Uﬁﬁésq@r iﬂfhvﬁ@ilrpeﬂts cla? ﬁg

enbodi nment s xture in step (b ept at a tenperature out 0 to
about 10 Ca@@utgto 2°21"f@rylaﬁ‘@rmmsmleé@éthe@mhatcamlsmm,sdepmdmh@pn thezsapble et hod
for prepari [ u t ion of a
| act | o ool qraapRblbnBuE O Bltnfe noing AR, bt o pRAIAR Ikl T 20
to about 3Gnm@ldyed. Bowdsr iXorhydiffiaction twoliefacdatmeongistentt wigh Forrndisi moviddd in25 For m
H. Evapor at a ar n r l..

cl i mat ) zod PARRF ol o oS A Gy Ayl TR hek BTBE Bl e 2By e,

car ri ed outThemetbes, the pfedsatssgmnéﬂtsiwe@m@camplerﬂkwnvm by plfis apmnmbmmw 0.4
liters/mn) or | a u . !9}/\{1 e, gd. ,
approxi mat el y OEé%Bﬁ ? tg?%ﬁnhan ackl%hr‘!vaqghc(agtte%thﬁgr% S&gf/é?%&r%wg)g% esc?alqrtg’éeg in, for
exanpl el0 SGndi@tdﬁslaeimﬁthoﬂtné%durat ion of the evaporation experinment was

about 50 to aboput t 67 h t he resul.ti suspensi ons

equi li brated foFE ﬂj?can%&?u?parfg% v gf;n JErOUB 8RS mqgel’ﬁry ﬁ‘eﬁOWSds for
preparati ommbbd:mlaﬁs nm:ﬁrrmapfbe q;reimredrb;( Eaninihf) Fotrowi whdda Iselvmt nomprﬁsmgraasul t in
substantlal I osi tions nt a | ess than
about 20% %tzf’% 59(20@'%3 %%@E@%E@Wﬂnﬁk P’fﬁﬁ} %ut 5% or
about 3% by wei @lhtddifg deumut aeayenanmnpmmgatImﬂabmmlso antdy Odslumé hEIWater,
crystalllne f or \enrlc%d |n m(e.qg.,
e ur el " SO T AP EdRA 4 B WO RE B bR e ¢ o
for exanpl epg/mbyundi t i es anor phous materi al or ot her crystalline fornmns).
Accordingly, th rese n en |on f ther 5 es S o)

cont ai ni ng For *PHE § at aa{’fmﬁ’ %’8%2%§gg§°ué%d c?%’é%t about
70% at Ie@sﬁom@uﬁe&%taaaylseﬁgbatabout 90% at |east about 95% or at |east

about 99% Db I ght of t.otal ate of | ac cid t of the conpound of
fornul a | (IJ nyaV\ﬁ s%me emboc51ments, tﬁe solvent contains at {east a out 50 §/a Ly volume o waterrrp

20 In some embodiments, the solvent is water. The addition of Form A to water can result in 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 aboutl 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 is present as Fonn H Anounts of different crystalline forns of
in a conposition can be determ ned by routine spectroscopi ¢c nethods, such
as X-ray powder 10 diffraction, DSC, and the like. The instant invention
al so provi d® 3006/128%9%6i d conpositions (i.e., fornulati onspcT/oseoicomong t he
mesonor phic form (FormH) of a lactic acid salt of the conpound of Fornul a

| with phar gResyhd gﬁktkﬁ/ﬂﬁm&m ab»k,e)yqaélgntqrosm IEXGLR BN exipldSifpuritds| uent s
or the like, to treat or aneliorate a variety_ of giﬂﬂsorders rel ated to the

activity of aegousmatengherothes crystalling forpsy OACGPSdl%Sbé. %reseéhﬁ’l"?ﬂﬁ‘@ﬁ duther

associ at ed wohhes%%@immﬁé&mmﬁgp&m Idlxh YERS SmbdADMARY &t.leaGPdbb 0%, anehst he
i ke include, but are not limt crocrystal L1 ne cel |l ul ose, | actose,

di basi ¢ cal 8iouhi0%ebleps abaut SQ%’laE&éﬁtéﬁ@éPQ%u?ﬁlﬁ%@ﬁWﬁS@’ ok #dpashabert:49%n
glycolate (chv' ht dof E&é@&%’c&jeﬂ%tm a@iﬁ@ﬁ?&ﬁﬁ@?&nﬁﬂ%ﬁd §@6dmulSOHIa¢Bmb&itonlis sul f at e
(SLS), Tween, yet hyl ene glycol (PEG, povidone, hydroxypropyl cellul ose
(HPMD), My Bne@ar as Eomcé sﬁ«réwn&t@f differen; prystalling formp @f (inacepmpogtehea bunar at e,
and silicon trgggp‘g hEBRES AR pder
form sui tabﬁgérﬁeﬁ{reg%gﬁ%@él??g% ta ?etl ngsg Sgéng%og oral dgﬂd%?%cgéfeﬂsl@on Form I.
In a fourththgdipgct, the present invention provides, inter alia, an

ntermediate stang i EOLMLDu poufey hak (%ndn@orgyoqw%se (04, Forkihidi) aci d

salt of a COprOUI’] or mu or ne I N an aqueous envl ronnent
(e.g., éosugcpmsng)ﬂle Mmmadlmm@teimlanf aédcuammtyf@fe compownd)of Fammde Wi ngl y,

tall I
il Soher o1 PR fO0Rt) RSl ARY LR TR BRoTUIORSEG PHa |
wet sem sohmeljoratam virety afalsordeisaelathy td the adtivitspf V&Gl R TKinfidre amtwldaﬂy(ﬁaRPD) 30
tt f i i El
e N e R e A AN e
4.6, about Bke)nchidgubut8ired notabmiied B, Guicwbrysiallin® c8llulabolattode) .ddhasighbeleturi 1. 9,

about 1 Qut . 6. 2,
2bout 1350, PREBH: Jbdite BAH hdefae SRBHn ouck ZRIKE GBSE). RBoaRY s
o 1 3 et e s i i
about a { e

some enbodi Pr%wc?one’qp' rox@rroypgg Tqﬁlforslea%\lﬁ[éﬁ]’] I\E%fteefrﬁe PSR SheRRY cgn =D
pattern substemtb fumiakafe, andssikidonvifoxider Inisguue emb&difitnts fHetvempositidns exs 1rppcmd|eded in
Exanpl e 17) the term y IS instance indicates that
t wo- t het a vgqnﬂégl aﬁ?r‘b’i°Rmp%ﬁ“8ﬁéaf"?%8%€§&/8&?fa’(yﬁ§ Stgg%rht 0.2. The relative

i ntensi c,bes of the eﬁﬁ&ldﬁneﬁaﬁtf the szemitfnyl.s alepod of gedtingra patientsiameéd oan
preparation, hn| t he roce ure and the, .part uI ar
roprurent oy s, Guep AREH ity e EReGHoT Moo AP b HELiest ont

W th Form | adnSiniptetivg ehe @ffedlive amount of a sohd pharmaceutical formulation, contalmng 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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Exanpl e 17 bel ow. As di scussed above, many factors can affect the 2-theta
val ues. Therefore, the peak assignnents |listed in Exanple 17 can vary by
pl us or mnus about 0.2. Crystalline Form| has a high water content. Karl
Fischer titration of Form| sanples 10 indicates water content of about

20% Crystayhhieafoigm | can be prepared by any of ”U”e”iﬁn@(io@@ﬂ%d n the
art. In sone enbodinents, Forml can be prepared by conbining Form A with a

sol vent ComeAl 04, Al SRl AP UK BhPhE] e SIBIP e of
| east aboutPrﬁEra%',Ubre fmhllaimnoefa}mtkr fommalmrtéalﬂfm bral adedigistiafien.r ati o of Form
A L0 1o vt e ke LORTABALY: AORIBILE PRl b By IPLh Aol P! 1S
period of tfommﬂaubnsa\blmit 1nBlud|®y'31xmg tlgﬁrlaarn@edmtd stats (oem drbidal icrystatlme hydretesol vent
the. ool vento'F ety ot somemirdit TS RuE ) wil hempabd oy pelliei o
aqueous solhuferaly,ithd forrmlldtion id mpcsrdnefoanﬁiaidwmﬂalﬂe fot hml :mfmmsltanoﬂ Form A in the

amount o For m R T RESoRRELr drPRE o PIoe AgrRsY S RO B0 g L.

I'n some entwdth awelid formtlbionaobiainingdle infefmediafe stile (Fofm Najfer crysalfifediydataift 125

he vat or . S0HEC FIF A *SOPERRGR! FOFE b b G2 P ERCN o 04 GTYAPndthis  past e

af t e(r]I al(operpaﬁm lcmli sdmeremr?saﬁﬁien@,&hainmeﬁatmm &“ogﬂ' m?)faas;rsfan?a hydiste adzxingjﬂed to
st an Optl na Wt stirri erl.o 0 tinge o about ays or
o onter O Bhfucle b4t e pebih o oyl L 18, HeneelE: SuRE T el o
days or gr %ﬁ:ﬂasmm'élﬁs ahd @lid tferenulaH6M Rt ih ke fofth oF@powder. T Sonieesmblddin@tspagt € can
be used for @Q}?D léharact rizat i@&)@xwthout se aratlon 0 The net hods for
pr epar at i orfORF IoFRUationcan Re BICERT SRIRPAL AT G50 T Batment of & payv ﬁfr?@ntalﬁ%r ate of

a lactic anhdjmfeﬁhédlé@é s@tecaremqmdf pfcrysRriy Ihgdrhte BFR\Gf AeHctltedca BalCantmeesul t in
itions contaipning |less than

substant i al | in re form(

about 2o © cabegind 05% ubbodt Tugfggr e aﬁ St t@w@@/ fopmpigtien offoan PeRIFRarsdda
am)rphous nm@ﬁﬂ@ﬂapmmddmt dapgagrorﬂaym alline forns) as well as m xtures
enriched in a single pure form m xtures. 56 WO 2006/ 127926

PCT/ US2006/ 020206°0mE SRPA PR ﬂ&r%ﬂ?ﬂéﬁlﬂﬁtfﬁ%ofatb% leeticstsad st ofidhegrmpedaf|

relative t Gormu1 VKR! BeschtMRUhd §d1i8 SormuBdiBh P JUBItAHLRAY aOForR N8hder
crystalline forms) Accordlnglg the present invention further provides
&t

conposi t i oy I@Bh%oaﬁlﬁpwgfomrww eqtes dhep BSOS RV greater thap abputah¥gek. 5004  at
| east ﬁbo%eaép%n Mout ﬁﬁ@ﬂth R 130 ¥boudd m'oﬁtﬁ§ bor Qx@ﬁé&ttha?pa%utqtyeﬁre ast about

95% or | east about
According to embod1ments of methods of treating a patient, the patient can be a

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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5 by weight of total solvate of lactic acid salt of the conpound of fornula
| in a conpositionis present as Form|l. Anmounts of different crystalline
forms of in a conmposition can be determ ned by routine spectroscopic

met hods, su¥@20/1X92@y powder diffraction, DSC, and thedritseoosdessd nst ant

i nvention also provides for solid conpositions (i.e., formulations) 10
contalnlng,QMQ“knternedlate state (Form1l) of a lactic acid salt of the
conmpound of Forgu % L phar mgceut i cal |, apcep%able C rrle{

exci pi ents, bi na‘é? ft &Fﬂeﬁte §r?§Fntt’?1V€nq‘an1?§°w % PHeb 4t Gty cisgpae e vari et y
of dlSOFderEaﬁ@bﬂ%ﬂdﬁh@oﬁb@HﬂQﬁFMhmMIOf VEGF RTK nDre particularly for
exanpl e, angi ogenesi s associ ate h cance ts, di.luents, binders,

carriers and thés Uedders i g, Soﬂ)‘@fet ésr’é‘eaﬁ’ﬁfo ‘iefefnt‘{ Stfl ne pletia) CPREInEg | i ne

cel I ul 0s®, HoAGH@%Es sdhdAafiokcdd &l gU rﬂml&umheﬁ@mw or tof idaftfohGo GateE kbW as
phosphat e, sodium starch glycol ate (NaSG, crospovi done, cr osgcar nmel | ose

(CO), sodi utieamiuiolents like. deepmple) L4-figgans, bepganshelosnes amsqly gnddhe fikssc)n

povi done, hysghe BRbRAiRRN, E!doHheSE a Whﬁkanelvalva& QRraAbdhzeretohiBAr Al SmeSt €ari ¢
acid, sodium stearate fumarate, and silicon dioxide. In some enbodi nment s,
the conmposiHteAEneaBthe soleaiiet 1 4dinanesiolveigh|1a spray cmbadiments, e, solvalsi i i ng,

and/ or or al peagfL Bi1edd. ahkGhe erg&d%ts%?ﬁﬁ%l’@ﬁébtofﬂ-fe AR MR MolR BatioDf fhe BT hOd
of treating a patient in need inhibitor of vascular endotheli al

growt h Fhct@lverteentgntde theylagisi aﬁ@ snlt ﬁéﬁ’é ogpped iof Epimidas [ isahaytfi St Briomg an

ef fective afmiifinedl, Me SvddlisHBALEIMRUTh Gathe bRbIMhdL, B lackORbidisl RYkhe
internedi ate state (Forml) of a crystalline hydraté of a lactic acid salt

of a conpouselyalsfis 2 1menronfagtie apid selb a patient in need thereof. Preferably, the
formulation is a powder formulation, 25 suitable for oral adm nistration.
One enbodi ment of the invention is a nethod for inhibiting tunmor growth in a
patient i nkf-Déxencalbiare EP@ang an effective amount of a solid

phar maceyt.i cal I rmpl) of a
Crystal T ne. nydraim ivaBfhen ol Byl b dr21ERTRA Mol bbfll U 0 s
pati ent: havl?qmgula Itig mrystalﬂmefleélf-éubkwle sazlme f & mmea@mlmdlm@ltsaofprbmdérdld)@nml ation,
30 suitable I n t |s a
met hod for |b| %lva?{jﬁ]amﬁf%ls@ eiet?a s(%%lgo ﬁ?&ﬂl@fl & 41%31{5@%3‘{; é%tg

i ncl udes admtmasndealt nftha compduad of Vermminduing rndnoaacsmsald Inpshaue mmbechmmual

f | at i !

v 2006/ 12785 SR icnAowisE SREURLF aBRNE of B Blbbufbofefillity ' e °7
conpoun?) ofcrfstilling|Farrh F. aCrystaling ﬁortroF as ghatacterizedian arvewsthlline P4 fliexambihymi-t he

for mul at| onhaieRgRAMIELd Q1TYRLhAuat KaRle L o i Alnaal LSt AL N, Cne

enbodi ment 0 nventi on préeparing s arnaceuti cal
the lactic acid salt is a mono-lactlc acid salt. Form F can be identified by its X-ray powder

_.g

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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formul ati ons which includes mxing the internediate state (Form1) of a
crystalline hydrate 5 of a lactic acid salt of a conmpound of Fornmula I with
a pharmaceutically acceptable carrier. Preferably, the fornmulation is a
powder formul ation, suitable for oral adm nistration. In further

enbodi nent swogm/lp,@gsent invention provides a method of gy @0%20? doati ent
with a solid forrmulation containing the internediate stateﬁ? orm a

crystal |1 nesugeat 2 Riow. dd Aebldeadle, Sl gicto%o%m&dmgfz Eg{a”wh?es , by
oral adm nistration o orrru ation
enbodi ment sThetefoze,ithe mahmmgamentshmden @Famph M)caofvala barpi,xstoamlinumebduymht e form
of a lactic ac r aci d
salt. In sone gr%bo I en SIE Iaf}Ele so? (i]efs%??r‘%% {Wélght loés Of%P(ﬂRB?({' ﬁ’]ﬁ%wsa
powder. In asinbmecbllxbwhanenf 51 A-didxane. s Beleate f@ﬁhmﬂlaxancnwasaﬁouﬂﬁetopooemamepﬂyby
CRorm 1 1o et a6 GHEBieuEl acPch WS LI GO ALD U ony B einf TR, £ 12t ©
conpound ofoftheresultant Isamplﬂcdnﬁnhhbhe cheinged] inegritg of ﬂhbhcatd salll of the pathpindof of can
be prepare t abl or a capl J) sone
oot mant Somiid < Sipkt bl iehrsRed | gt of RReMdlip Qi o Bref BRI 8bRnoand of
formul a | vxhspcbstulstecpﬁle'smmﬂlmaﬂhehcscaﬂmhénﬁ-@crlmné ation remains substantially as
Form |, under n on |t| pns for eri.od great t 36 hours,
Doenter than anBOpateoRR Y o B Preteied B RE Rt Rittb S Thethod i By ARolecHan o,
about 610rmrehi’bsd1meﬁts,grmtEbaﬁ Islaprepdmmmy élrysjaﬂﬁtzﬁng P&e0F diofga Tsdlut&ﬂﬂlmdtam&fgt s of

nmet hods of t4r$at| ng atllgn thgg@go sﬁtgﬁ be a cancer patient. In sone
embodi ment g+ TN (Ng FEaTRIe of BIeRg R lFla ™9l e nyel oma (M), acute
nyel ogenous |eudﬁglgils@er(dﬁl‘é.ﬁomp[ﬁ&tsalﬁlﬁorﬂ\ﬂﬂﬂﬁd’ontaﬁﬁQ,ﬁ&ho;@ﬁé}cer col on cancer, or
mel anoma. I n fU{é ﬁr embodi nents, the patient is a refractor atient,’ such
as a patient 25b2iR00WRg tegeruling shwepsipnip stingt a (SHRFTANHE Fahion £ PERORE e at ment
regi nens, isﬂgﬁhfeﬁtifagfonﬁﬁtﬁ)ﬁ%&‘[?m -Cdnidni cal dosing schedules. In sone
enbodi ngnt s, @ ent can be treated with a dose that is |less than the
maxi mum> ol er at 21158 RE¥MPD):, such as a dose of about 0.25 to 30 ng/kg of

the lactic aci dreeidiutidh of Bep G oRMAHAN NlliokME WA Sufficient MBD.mt tAEFFd48 86BN €1 N,
refers to the hi ghest dose durlng dla nosti c, . [op actlc or therapeutlc

pr ocedur es 12 fe &0 %FPG%“P%%‘@ Wirdinsne ok as mefhyt {butthe MID

i's revi enedihef) 16 @8ine %mbediments! thefobitioR 601@51ns lpchuﬁkemqua ﬁ@%hyf t-'lb'iﬁﬁ'eﬂﬁr viai ch
woul d be predicted to alter apatlents | if Factors i.ncl ud no nore

than 10% déepefster AmbRsimenti thtratieyaf %d@#%u%te éneifftyl EBwy} ghet is ahouly é'tl Wr gan

t oxi cityp &BRlmeSi gnificant alterations in clinical pathological paraneters.
58 WD 2006/ 127926 PCT/ US2006/ 020296 Sol vates In a fifth aspect, the present
i nvent i on provi Ha suspepsion i |stimed 8 % feyperaturg e Bpeieried of tie sufficient for

formation of Form F. In some embodiments, the suspension is stirred at a 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 at a
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 enibodiments, 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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| actic acid salt of a conpound of Fornmula I. As used here, the term
"solvate" is neant to refer to crystalline nmaterial containing 5

non- aqueous sol vent nol ecul es (e.g" nolecules other than or in addition to
wat er such w©20m1gmeé ¢ sol vents like, for exanple, 1, 4-dicouanesobeszene,
toluene, anisole and the like.). In sone enbodinents, the solvate is a

1, 4- di oxaneths @bMpduad ¥F R4 I 6418 nfoRb-¥aati® sall. NI Soile erRbdURAENS MleSerystdlnesol vat e

is a 1,4-di oxane-sol vate. |.n sone enbodi nents, .the solvate i

benzene- sol VERE@e-splvate gha skt Gﬂg seh ?fgt?‘?) P"‘f‘}i’fé‘ng Sf &awiﬂ kf‘s ?‘Pﬁ%ﬂlﬁ‘?ﬁ‘wﬁ“i Gn, the
mol ar rati ocgftalliierdth G @ cheattefRD b drystlideRnicA hbhi-abiatk FallictiOheid kit
conpound of Formula | is_about 5. enbodi rrenrﬁéi,l%t_he solvate is

Q. In sope .
hem - sol vat & the pomapoyad ehfgailadn dy some,embadiments of FagmdG, tig ped salig\fate is a

nono- | act i Cmasd-Metfadcld sakt 4rokh QX 34HEbeSAbMLS :b?fE@rXﬂraE' Powde dER4FROE prent s,
the crystalline solvate of a lactic acid salt of_the compound o Forrmul a |

is a cryst abatteimeons exergple oEwRick i§ippoyided 1n iy Poyiisd dnfigere e n Relagyely prgminent

1, 4- di oxanenoSRdty fdaRs whrd 8t ek, Bbdub 103, ABdH 18.9) A68hi€12.3, Bbca®1®s, @bk ds gent s of
the 1, 4-di oxane-so] vat e | actic acid salt of the conmpound of Formula I

th
is a mono- | #ewt 2 ghout 17, a’é@ﬁ@-‘éﬁb@@ﬂ%ﬁb%t 1983 nabopt 3PsY; abqut Ao, about 22.9,

L, 4- di oxaneqgel 40 el 2y bt b6, 360208l bo s SboGOIDOURS: o0 BRGAYL 4, | 15 20

crystalline FormF. Crystalline FormF is characterizéd as a crystalline

1, 4- di oX@neardeahput 333 dagtress.oln sgmp gmbediments, thesaystallgre Forra Geffpoinmention hdsor nul a
. I'n some gRslh ' : i Gi lovidea fPRQadpRCL 1 C
acid salt. Form F%ﬁ%‘ggtﬁegﬂ{%gd %l%ﬁig(%gh égao?/\ﬁ%grsp Ogild??ract F%% ( XRPD)
pattern, onb)ewherplthe ddrmwisubstantiallysrip\thig dastinge  indipatesy thee va-thetr| glnee faro.

Rel atively g t D~ S al bout
10. 4, aboutﬂ!ﬁm}%ﬁggksa odtg%e‘ﬂ?‘%g%‘oﬁw@? iy %E%s %St%%p Qagcgg%nt gli(gv "’ about
16. 0, about depgnding upon the sk&pB, prefiotation teghrdque, th cample nonntizgpracedre apd thgbout

21. 8, abput . b _ . ) About .about
26 5. agpunPSp i iRfiin Sholhyed) Bivagxey BRGNS R el coffolle BT
enbodi nent sFormK2ispropided i ExsmnpleoiSrhelowohs dibaisied abontei manyhfastor nandRfept thal-t eni

14) wher o PFa sl RHEIE o pBfghhoni ed ol 14 RE, LK) Aferaflpl 0T ©

t wo- t het a vablowtds2°f or i ndi vi dual peaks can vary about 0.2. The relative
intensities of RS 0V, I Ng. @me
preparation tec#ﬁque%ﬁglggg%%ec}nsg%ﬁlﬁ %gpag%%ggﬂig%g%épﬁﬁg p'aé’tnlléhlfl ar

i nstrun@ht tempghtoseerahge BomchboutX40 Aytocibiftl 8 C, atiribuied tb heleare didicazenanSingt ent
with FormF_i rovided in WD ,2006/ 127926 P S 10202 nple 14
el ow e i BeREBH b onel o RIEPIPE K SRr L T e ot B e TR,
Ther ef ore, Fdma (pBalberrsss gniwivMaze. | | sted in Exanple 14 can vary by plus or

m nus about 0.2 ‘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 fo 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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TG FTIR anal ysis of Form F sanpl es showed a wei ght | oss of about 7.2% which
Is 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 analysis of the resultant sanple confirnmed the chem cal

integrity afobdwentasd ate salt of the conpound of for mulpgrhysaooostess t he
theoretical 1,4-dioxane content of a hem solvate is expected to be 8.4% it

|'s postulated thal o Eoh ib StiffedLatds (hp¥AnR NRMor 20e¥iBl &f ngeys%rfﬁéiéng'ﬁﬁ Form F
can be prepared by ahy of nunerous nethods in the art. In sone 1

enmbodi nent sforpdiam of FeranGhdn serep ambadirpgnatse hg sugpension is gtirerd #h atemperatuee &ol ut i on
cont ai ni ng e oge | s Mk ws: (a)
suspendi ng a&(%ﬁﬁoAb?%%;ﬁ%%l ut iI%ﬁ%%@ﬁg%%gsg@ﬁédsggigg?sr(?)?g[ﬁ%?t a?%snﬁéa}ﬁ%w ng the
resul ti ng s¥sabewts?fC tto abeitr30aiC.a In sppe cmbediments dth¢ Grspansinay isodined at iame

Suf 1 el et bl TRUBPI0 BB 55 o8N G ind GhodeBRLA RS SEMT o

sol uti on of cont a i oxane In a su I Gl ent “anount to afford
Form F. | ratgdsmperatrvoofi apewit23°C.t hiesome lembodimends thessuspensionis gtimsdafioea geribdan et her

Such 22 et ¥l SRISE ongh 39 UBnE RSB B %301 LB, ROl 1
ratio of 1,ptriod ofktameoft abowted hpbirstor bongsrl Ie sdves emlwdanentst the sdsplysion® stiidune. The
suspensi on 4s_stirr at r e _and [ of, tinme sufficient
For " Tor mairon Biotiel hukior hE TR LA 4t SpBl 1h B0md pBBIG RS e olenSil fr 7oy
a t enpel(at wtigedfor a pdyiod of @mé€of aboatty3uiburd br lahget.n sonme enbodi nents, the

suspension is s 'erre %tfoa Lemer %&. re fﬁl. gbgll\;tte% C to ag_gutF %@Oﬁ%{ml n somne
enbodi nent s, t hé SHEHETS ol PE L% FEF A 5° 2 ?err?%‘rszﬁ‘%'r i 2 Cto
about 8 C. (W)npweiied éafsindcarerdsal; it sebstantgilynsisingld purst form e@.gat compotidomer at ur e
of about 5 C.. In sone enpodinents e su nsion i, stirred for a. period of
i o of - abdUtEDBRanTen B apaurody e BRT BAnaaREne) PRERadBwdichn | <
stirred foranrghets Materiad fand/bmahafcratating fdrms)asura] BrmiktregeshricHet i 8 Biagle
enbodi ts, the suspension is .stirrelc_}gfo riod ;ﬁ_Bti of abqut 18
hours of | GiEEP™ B BanDE SoBr bR SR SR WorRent Femut R o e
cryst al | i nexsaply,ainpufifiesp amaphows Mmatethl Sal dthedf crydudlimzofgpas)nd Aatordibglythea | is a
crystalline benzene-solvate. L‘E sone enmbodi nent stof tgpe ﬁenzgn -sol vate, the
ol vate i o BRARGT, B Ge TV {BTBABOT AEMREIEA oY DehFBnG: Bl VBbe,  he
lactic aci dnbadimett, at RAst Wdu? 606,15t 242 260uPTT%  KO2ANMHORBBAD at least about 90%,
at least about 95%, or at least about 99% by weight of total solvate of lactic acid salt of the
20 compound of formula I in 2 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
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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t he conpound of Fornula | is a nono-lactic salt. In sone enbodi nents, the
crystalline benzene-solvate of a lactic acid salt of the conpound of

Formula | is crystalline FormG Crystalline Fonn Gis characterized as a
crystalline benzene-hem -solvate of a lactic acid salt of the conmpound of

formula I. odinments of Form G the lactic acid IS a5
nono- | act i cévgcz?(?fqg?iﬁg? Form G can be i denti fi ed by i ts )8(1‘*@@4 E‘%?(k%&?ﬁ
diffraction (XRPD) _pattern, one exanp g provided . in is provided
in Figure 1¥°0mat skt anid, BPBM FRore fummtee ﬁ@t%lwﬁ% ipxidge froscme exbgdiments4,  about
10. 3, about thd leopposistat ard 2in3powaleP Yrml Juibbleafd WombBetidn, tRGHE, afd/of, oralbout
17.1, about 18 4, about 18.6, about 19.3, about 20.5, about 21.5, about
22.9, about 12315%ﬂt1°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 crystalline Form G of the invention has an XRPD pattern
substant?aliE Ie‘?%wn in Figure 11 (two-theta values provided in Exanple
15), where ’E?ﬁnﬂil@!’lm "substantially" in this instance indicates that
two-theta values for individual peaks can vary about 0.2. The relative
[ ntensi { | esSBrheliet amino-5 orb15-avyhyipigenand-y Hemipiaze 24
pr epar ati ongg: K rocedure and the 15 particul ar
i nstrument g&lﬁflgf;zeghl@lag&ggcrl&%ggreg??ﬂégéggllJgn two-t heta data consistent with
Form Gis provided in Exarrpl e 15 bel ow. i scEsse’d above, many factors can
affect the 2- theta val ues.f Thelf or} assjgnments listed in

gt 0. 2. FTIR anal ysis of Form G
sanpl es reveal ed a wei ght Lq) 7.4%in the 20 tenperature range
from about 140 C to about ibuted to rel ease of benzene. Since
the theoretical benzene cow nFOrx@a hem solvate is expected to be 7.5% it
is postulated that FormGis a“benzene hem sol vate. Crystalline Form G can
be prepadedAby &yuthesis of Sv@-Meathylpipérazia-1-yl)-2-araanilinel n sone enbodi nent s,
Form G can e %reegzred by crystallizing Form G from a sol uti on contai ni ng
25 benzene. npl e of preparing FormGis as follows: (a) suspending
Form A in a solutigy whi

. ! h cont aHHenzeneuN(b) aI | owi ng the suspension to
stir at a tenperature~NandXvor a pariod of tI° cient for formation of
Form G and (c) isolat Hor m&—36—The>sol uti step (a) contains a
sufficient anmount fN renzefie In order to affo 0 Q n sone

embodi ments, the sofution contains at |east'50% by voINu f benzene. In
sonme enbodi nents, the solution contains at | east 80% t:l;sh\ighuma of benzene.
In sone enbodinents, the solution contains at |east 90 y\ol urme of
benzene. |n sons-Clgsdadhit®milie (500eg,SNE98t b6l ah® 1 2ESHAE Peberazine (871 g, 8.693

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 WO 2006/ 127926 PCT/ US2006/ 020296 The suspension is stirred at a
tenperature and for a period of time sufficient for formation of FormG In
sonme enbodi ments, the suspension is stirred at a tenperature of about 10 C
to about 30 C. In sone enbodi nents, the suspension is stirred at a

t enper at ur gt 20 Cto about 30 C. In sone enbod'gﬁg
suspensi onall S BS'[I lr?dr}ed at a 5 tenperature of about 20 C{)o %@mj&z%\sc I n

some enbodi nents, the suspension is stirred at a tenperature of about 23C
I n sone enbodi nents, the suspension is stirred for a period of tine of
about 15 hewcedueé Bl onger I n sone enbodi ments, the suspension is stirred for

a period of ti bout .24 s or, lopger. .Ln sone e pments, . the
suspension is s{rﬁﬂf’ d2a Barmlﬁleﬂg(%%% 10-%9 Wﬁgvaéfadg%o@ta%e%gﬁﬂb qaﬁger I'n
sgrre errbogbawm Flask! fifeds wﬂpwﬁsmﬂwﬁs (sjtlrﬂeQ, séridesises] dadrinlet, rafedi'ti&d fidnel i IaﬂEl of
about 7 Qurs or | onge met hods r preparation, of t alline
sol vat e foﬂmn%@egpro%?rrérh?ﬁ %mﬁmw@ “ﬁtﬁd\@r Slé@teﬂag &ewzeszﬁﬁe‘sw&

subst ant i ahily7.37 siol) @h€20@r6offeMaiBl (B8 GhL.) wepsRidsd to tﬁ@feactﬁ)a fﬂaﬂd Withgirdig@ss t han
about 20% Hﬁbﬂ( 10% .about_ 5% _or about 3%f‘%l %gt of Ul‘ltltf

anor phous &% B8skgyas 4an Biegd With N Ne.rapd fhe| repqtion 73 mayn %edwgadfr aik es

enri ched i ya@heited l £hehfingHile tdmMttRaldem éﬂmfewwcqgntsacmna&mg{tﬁaéd@& t han
about 50% by weight FormF relative taq, ? urities, am)rphous

mat eri al  ofabiemBsTatare wtibihe reaghion yasgqmplote é'aplaiﬂb/gabgzut ‘&Om-?urs pedetsmied bEnt i on

furtheropr geidesafs rﬂ?@%a&ﬁoﬂ%as%ﬂfpﬁten hé‘@mECWeﬁ] cF scOhtitied Bhdthe! BachiOiByas
enbodi nents, at | east about 50% east abo 70% at | east about 80% at

| east aboufodRIYy an jqterpal AGRPOEAMEIOf @9%2%9 tatZSTCeygb Siarﬁa&tanééhﬁﬂ@@cm“@m of
total sol vatRdbr 1 RSt Adursa Febll Sdtdls ﬁ@fzotgﬂe SQ%ﬁ&YMWm%yltﬁﬁSeﬂﬂrﬁl ynbo a

conposition is _present as FormF. In sone enbodi nents east about 50%
at | east apigaaniingoyers pdded 4a thestsagtion grnpire yniess pecipiptinn hagodieadyt oqcumadk about

95% or awalte@gﬁsomwas%%%d% Rt regénoh%ﬂuré&by@})&mqfofh@&ﬁ bfe Ak d sal t

of the conpoun formula | in a conposition is present as Form G Anounts
of difflér ewbﬂetﬂly dnternaljtereperadippriyapmainigingd atd fApsiatid Frngiag fiem 2bevicd0fE ied by

routine SPE@’U P RleCad b 8 RaterSHE RodBlets; fh@)fesﬁﬁl‘ﬁg%{lxml%ivﬂ'sﬁﬁé@fb} hoghe DSC,

and the i The instant invention also provides for solid conpositions
(i.e., foreagheur gndympesavre of AQ°Rgo A0€r yBreapsulting mistugeavas ther filtesdd, and thet i ¢ aci d

sal t of 1 hﬁasﬁ%ﬁ@ﬁﬂ&@a@w{?%e@“ﬁth (ﬁteg gXCZ%@r 1] E‘h@g&ldﬁégﬁ)\@ 0 u}gljaduct

pharmaceutical |y acceptable carriers, I pi ents nts or the
like, to tweeadnqértoan@mtmtazveeghmfxékﬁ El(%/g & Yosldomder wacrah at eebut 50¥him act i vi ty
of VEGH RTK,.afctmre particularly for exanple, angiogenesis associated with
cancer. Exciprents, diluents, binders, carriers and the |ike include, but
are not limted to, m crocrystal l'ine ceI | ul ose, |actose, dibasic calcium
phosphat e, ptr.ihasgc cal ci um phosphate, sodium starch glycolate

5-Chloro-2-nitroaniline (401 g, 2.32 mol) was added to a 4-neck 12 L found 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, polyethylene glycol (PEG, povidone, hydroxypropyl cellul ose (HPMO),
My stearate, Ca 62 WD 2006/ 127926 PCT/ US2006/ 020296 stearate, stearic
aci d, sodi fumarate, and silicon dioxide. In _sone enbodiments,

t he comos%g{@ﬁé‘ggi n powder form suitable for conpactﬁcgﬂ{sz?oﬁlﬂ?oé?q ng,
and/or oral admnistration, 5 EXAMPLES Exanple 1 Synthesi s of

& ami no- 5. 1 OB G0 oo Thg 1B A VS 197 SH e B 27 A AORed BBt 490 11+

qui nol i n- 2- pRehal leBipbrafurdt 20-308¢ ! Th REERMg mide a¢ el fifterbandNielfladk Md~~N- ~N
\'H N 0 _H10 A Synthesis of 5-(4-th@zl-p|pera2|n-l-ék%-z-nltroanlllne
Procedur e Afilégp kel were jugghed withwater (Lx 1INy Q"oqethagy! (L NL)\agid PR gtianol (1 x

5- Chl or o- 2- iyt r’ﬂx@r%oidleﬂ%l_(o‘%pgbliﬁ, reduSiOBasPMckd angl divinpesanydnd REBEIAZ tRSakt871 g,
8.693 mpl) were placed in_a 2660 nmL flask fitted wth a condenser and

pur ged w t hweight ofrgdé g (98%ieldmndgs yaqumababop 05 ih? Yachip Avedlt 100C and heat ed
until the 5-chloro-2-nitroaniline was conpletely reacted (typically
overnight) as determ ned by HPLC. After HPLC confirmed the di sappearance of
the 5-chl orB- 2- yathesinel loriéMathy-pipsseain-ssDriEkbencimidasol otlraseiceidatinly (st | |
warm into Zaf0 rnL of roomtenperature water with mechanical stirring. The
resulting mxture was stirred until it reached roomtenperature and then it
was filterebrocehiee 4el | ow 20 solid thus obtai ned was added to 1000 mlL of

wat er and stirrednNor 30 mnutes. The resuhgi a\~n1xture was filtered, and
the resulting solid washed wig hyclkb3VE (5(] ), 2X) and then was dried
under vacuum for one& ho iInhg—a—+ubber danp o7\ lting solid was

transferred to &“drying wray|and dried i FVa vacuuth ovgén at 50C to a
constant weight to yield ézg/g\\(97.8@© of the titl ogpound as a yel | ow

powder. 63
u- HC!

EtO OFEt
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EtO N
(T L
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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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WD 2006/ 127926 PCT/ US20061020296 Procedure B 5-Ciloro-2-nitroaniline
(308.2 g, 1.79 nol) was added to a 4-neck 5000 nmL round bottomflask fitted
wi th an overhead stirrer, condenser, gas inlet, addition funnel, and 5

t hermonet er probe. The flask was then purged with N2. 1-Methyl pi perazine

(758.1 g, 840 200s/1276267 nol ) and 200 proof ethanol (508 rdgrw@hRaskded to the
reaction flask with stirring. The flask was again purged wth N2, and the

reaction i . g : . i i mant | e
Locan i nt or mofEiR DESrN ARGty ThEyfin ol WA uRaRLPE 4 o BERLSN
t enper at ur eHGhsolutionh §okNe®H d? alakasdbampiddedein(ong poitian.|apd atpegipital® formeds) as
det er m ned Jg% xje%ltﬁ%’kﬁxu@é H st f(grelaﬁ)tu}' 9131 HES rEQED! ?ﬁeesolliﬁ GAk Wibheiasith

di scontinued and tife reaction was cooled to an Internal tenperature of
about 20C t B:QBG #0t thLdndrdriet gt S08@ dh & hesune agtn movidiag 2557 g(Teh) o (6241 0 3

hours. Sged_crystals. (0. 0.8 | } of. 5-(4- hy] - pi perazin-| -yl )-2-
A e A L YL M Y SR g
al ready occpowded. Water (2,450 nL) was added to the stirred. reaction

m xture over a period of about one hour 15 while the internal tenperature

was maintained at a tenperature ranging fromabout 20C to 30C After the
addi ti on of pweddare Bvas conpl ete, the resulting mxture was stirred for about

one hour at a te rature of 20C OC. The resulti .mxture s then
filtered, and tﬁg?(?qﬂl‘a k‘f\'&?‘i’ﬁf JF‘S‘F?@?‘@%\X%S a@ew\%aé W&&%‘%S‘m{’&m oBSEL 2 56
Lga's gg}eu_go: Wfperitetel RYbes pdsi idlet?hﬁkgbliﬂ;bubb\l%s THE E@ﬂ%ﬁg@ fRsicRnsiankd wgmug#ob gof 4%:6 g
S et or o 5 (g ety pf S RmelRyipipgiergt kol pciiFortice 26U SRY BLahAo mepet SHOR | gung
bgéI t ?_m f :c agle rlédct:i&ﬂgaj{\bé dhdaas tseeﬂ vs&%ia@&ecsw%m wg? ﬁthﬁl?illl d@cﬂkﬁ & not tﬁ%%ssﬁ@'t@hsed oh

a I TI ON unnel , an er nonet er praone. e aSK Wwas en_purgea w

N2, 1- Met hydY9imsest stempd r}%r his rga,cﬁ%%)oé%t,resw&?%sqmoy Vﬁﬁaﬂq@o%d@&%ﬁ&ﬂth%@so m.)

were added foP14 RghuteBa®ekQn2 i lgastlsosbd/d (50% mwa?\Im@aJdeawthw@&c@&ﬁﬂk. pur ged
with N2, and the reaction was najintained under N2. The flask was heated in a

heat i ngl3 maHielreaction wassel iraspygsd Wihhielond 3 minuiss. defer purging with Nane sartitiai ned at
that tenperg@sdf @adﬁéﬁ%ﬁ with'®, ByaaghthidRe WakwS SRRt (bW RF e kg I as#0 hour s)

as determ ned by After the 30 reaction was conplete, heating was

di scont i nuebhegpastiothwas siizred ati?-IR&(s (inlsopigmpasatas) WhileHnwss bubbladranehihe of

about 80C w LEI 0G5 (48 At el 63 o L a dodk e omi re. via an

addi tion f\l,}dﬁ{r’](e ;g{l/%rﬂl?he@gjg‘g?%@}po#m%%@éﬁzr h%/ﬁwalznet ﬁgsei %t@?tfrs] Ico'?ge‘}r{rljipégr%t ure was

mei nt ai ned determ@addy HPLC.30)e typigal eactioaittione veed diloisn was conpl ete, heating was

no | essThan 4 ek 51, BES Ay EpLHER YR Ao it GRApoAYF ofh BR ! OF ©F
reaction, the solution was purged with N, for 15 minutes. The diamine intermediate is air

sensitive so care was taken to avoid exposure to air. 500 g (2.56 mol) of ethyl 3-ethoxy-3-
iminopropanoate hydrochloride was added to the reaction mixture over a period of about 30
minutes. The reaction was stirred at 45-55°C (intermal 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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WO 2006/ 127926 PCTI US2006/ 020296 tenperature of 20-25C. The reaction
m xture was then stirred for an additional hour at an internal tenperature
of 20-30C. The resulting m xture was then filtered, and the flask and
filter cake were washed with water (1 x 1 L), 50%ethanol (1 x 1L), and 95%

et hanol (vaééoo%/'ﬁmz The gol den yel |l ow solid product wasg%@g?oﬂghﬁmgadr ying '

pan and dri 2%onstant 5 wei ght of 546 g (99% vyi cuum at
about 50C alfatﬁeﬁﬁ&waﬁa %e»oilsh&; witl B esk %o@InL) The collected solid was dried to

[ 6- (4- Met hyl - pi perazin-1-yl)-1H benzimdazol -2-yl|-acetic acid ethyl ester
Procedur e #onSam vzt at-$0°C PaeCyacRinDi Hamum PiZEN providing 341519@(1910 1%ofP6d#  Et O
EtO- ( N1 ). . st

t her nonet e{%eﬂ]lé\{ n@é%ge?y arllidﬁ%n%%ﬁa; P él&ﬁ%}gde UI a% Fag llow

charged wi pdwdefiSIi/agaleinatife woik uplpr@cedur)s, thé filirafed -weed bqﬂlbquil qné rthezetlmnol

1-yl)- 2n|troan|I e .and 2125 f f . Et O, Th Iutlon
wns ) o gt RiG Rl Vag g ey Bhot Rpehy S04k B a0 SRRALL B,

was added. pHkwvas then adiiad ta thewepingwilgadahesdolutisd wasrc&)dledto #Houts0C. Amraqtebﬁsal

t enper at ur through.fhe.m xture re i on was
ron tored 6NRO bR s PeEE Rt febid il & bt e PG RS el

met hyl - pi peftapHmetery.| The2refuilfinganinture was then filtekdd. and ldtled ypdesaibed stet.i Tie ti me was
6 hours. al | zin 2-ni.troanilin a

i sappear oBIeFAGT VA W7 a ook e BB R WRBrS e R Gi Ae A

m nut es0 Nepd7%.440.0 g (2.25 nol) of ethyl 20 3-ethoxy-3-im nopr opanoate
hydr ochl ori de was added as a solid. The reaction was stirred at 40-50C

(internal tenmperature) until the reaction was conplete. The reaction was

noni t or ed Mayiod ok [Remichg Wh&- ChnfeR g Ea[aMeRyIYipd bt Dypaiienfpmgaens by HPLC.
The typical _reactiaon {I me was 1-2 hours. After the reaction was conplete,
it was cool&dcdisasigsiiesiper ature and filtered through a pad of Celite

filtering mater 563(|4M3fhﬁ pgf%Han dﬁrl) hﬁ%ﬁzﬁmldm-@ryl]ehbeﬂ@asclmmdastaﬁ wiot7h
absol ute Et OH . the filtrate was concentrated under reduced
press ute  grams) that had been prev1ous1y worked up and dried to a water content of about 8-9% H,0
was placed in a 2000 mL round bottom flask and dissolved in absolute ethanol (500 mL).
The amber solution was concentrated to a thick oil using a rotary evaporator with heating
until all solvent was removed. The procedure was repeated two more times. The thick oil
thus obtained was left in the flask and placed in a vacuum oven heated at 50°C 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. Other

solvents such as toluene and THF may be used in place of the ethanol for this drying process.

C. Synthesis of 4-Aminc-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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65 WO 20061127926 PCT/ US20061020296 providing a thick brown/orange oil. The
resulting oil was taken up in 850 nmL of a 0.37% HCL solution. Solid NaCH
(25 g) was then added in one portion, and a precipitate formed. The
resulting mxture was stirred for 1 hour and then filtered. The solid was

washed W t hyoH6d 02 400 nL) and dried at 50C in a vacupEqpyRbs oy di ng
251.7 g (74.19%9 of [6-(4 5

et hyl - pi perazi n= 5 = Z0iL m - ~acet | j as a
e o yel | a0 itk kidd S ARV Aa o narh RGP kfbeBEhe pltbphnRbERR B5 B
with a mechauithaadons t2- Amo;6-Gonatbamsenitrile (903 tge TP@ rmamaly wapaddoe to thessolutibmt , and

i | bubbl . JThe. i d fl k hay i 00 27 | f
S (a et hyl 8] e RTrnd S PR e Sl D A0 ufts o oS ARatg By o
(the reacti gslufitierRferand hibeadhe@ M COBUY RIMDS(376.295 Y8 %8t hAbD) wag Adlled bvdrs not

necessary to use 200, proof ethanol for this reaction). The resulting

sol ut i on>wad P&egd ofminntgs- pWhgrefditiopf o P°tf‘§§?‘“n1Basﬁi"f?ﬁf’%‘gPletﬁle&P?teIQEn?o‘{j of 5%
Pd/ C (50% HIQ oW WluiibRSae8idSifed Snd B infSRFendrafukdli risdPtold2eC Adet 4 pliodessel
was purged Wwth N2 for 15 mnutes. After purging with N2, the reaction
vessel was pfi66edinwles, rthe-interypalnteinperatinei degreased | kapk th #0°C, ot thatreddtiony veals  H2

th h th . t i I . - i .
oroush et iy 0SB ARE LPIE R a3 ST BB o
5- (4- net hy| prsqer dBhierihidk yehdtiod -mmiktireorasithenrymenvhed by ppirget intocHs G (G000 ndy

determ ned by, HPLC. .The tvpi ¢ re Lop ti was .6 hours. .20 After all the
55 (4. methy 61 P s M 0¥ w5 e PECR MR et O ccpbthE o Y afpR e
reaction, t khenditkled,i and theaSltgrwad) eds wadhad Nath fwaiter 50001 mL1283. Thb érightayeiloe
intermediate js air (?ensitlve $0_gare was taken to ‘agsvg'd exposure 1o air.
500 g (2. 565H Yasgilaced 3 dringtrry,apd gried iniaB5PHp AXTRE Oh%mels RPYEEa s
~added to thesgpagt (4QRu)i ¥EUhe @s@Ed 34-RBinbIdudko-Sem yl(-fiﬁdiéﬁlﬁf'-yl)ﬁmﬁ
reaction vva% stirred aa 45- 55 (Zl nternal tenperature) under N2 until the 25
di ani ne was PegHHfazekt-ylld Br<f8®det ermi ned by HPLC." The typical reaction
time wags about 2 hours. After the reaction was conplete, the reaction was
filtered while warmthrough a pad of Celite. The reaction flask and Celite
were then wASKEH 4Pt h 200 proof EtOH (3 x 285 nmL). The filtrates were

conbi ned in a 500Q0¢0 mL Ylskjacierd fRAOMs 3RPFdWAiOE vRLREA HRkilat¥RS Rﬂa@m{ed
under vacuum produci ng_an orange oil. -Water (530 nL) and, then E HCL 30

(350 nl) wef demBRfRde PEPbene No st iml§tngp edition fypnel,rawd e Bigehanisy siser ul&“nas

stirred. ThMenﬁﬁﬁb&&ﬂm-@wmﬁé@mm&mg%ﬁy%m &ty rekied (Biol £ 3@%bsH (200
m.) was$ added dQver a peri'od of about 20 m nutes maintaining the intérnal
t enper afir e Wat chargst into e Jepctopfing Ehetrpastop Magp st with e fortls BwiiReeROTERI 10.

The resul ti pgos 4IPS HRA HagedStnlol the Hask Grithadierig. 4ARQUAISHYVEEhad dissolved,

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 Na.

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 m1L 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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mai ntai ning the internal tenperature at about 20-25C. The resulting m xture
was filtered, 66 WO 2006/127926 PCT/US2006/ 020296 and the filter cake was
washed with H20 (3 x 300 nL). The collected solid was dried to a constant
wei ght at 50C under vacuumin a vacuum oven providing 345.9 g (90.1% of

[6- (4- net WA 20K/B&28z7i n-1 -yl ) - 1H benzoi m dazol - 2- yl | - acRET/BSHR5/0286 hy| est er
as a pale yellow powder. In an alternative work up procedure, the filtrates
wer e conbi mevbolandhe¢ mactinhwasctherbheated to enﬁm}tauialemImratwamﬁﬁr&AZt’ﬁi |Wlen theast

Fosul ting GRPACREPPRERS B IFOHS Aaeego kAN stk (362 Sarl 2atiebir 2096 nacr

sol uti on W&HNIDS ih PEE)Ehs 3l dedlty thékdabtiohaiy the aiditroﬁiﬁngelto&exbrpeﬂgd bﬁmnimrteyp to 9.2
(read wth pH nmeter). The resulting m xture was then filtered and dried as

descri bed &NRpaning fhe intenal demperatire ataeut 350 % drima theaddifioni Whep sdddionphht t an
to lights yeld puaihRdust wdd don@hdis tﬁéréabm w&sostﬁfed%m Meg aloghukOwniReduci ng
Water Content of [6-(4-Methyl piperazin | H benzoi m dazol -2- yl J-acetic
aci d et hyl maintaning ghe(intenal Wyllpefpﬁuf?eﬂﬁé"@hhﬁ-‘lijlf:) -4 sarprde) of thie deaetion wasthin acet i c
acid ethyl | d p and
dried to a Wac%vgzr’1 a(é%%?aé zed %? Ig%%m}f {hg‘%ac WQSEE& d%l }écf %Al%n%%yr ound
bottom f | a§klumm”¢$la§é@|tv@@ flagk eitss @ period of 6 hramms a@l@@@ redckion wassirraddsS8- sol uti on
was concent d Qi |l usi V ratop. i th. heating
until all s‘l(%févgoﬁt‘{s.\j\?as ultesgtha amf’ﬁ%t Proceaur eﬁu\v{\llé)g arg‘ge%e‘g'% ‘éﬁtefnmne%)y% i mes.
The t hii®k (followmgﬂllﬁthemcaraﬁed}b W& S0, Ithbﬁt125 mLtvheaddea,skl(B@chm eatie d=31.30, thevacuum
oven heated_at 50C [ 20 Fi anal.ysi s, r | t.s.indi at ed a
wat er cont gﬁlm[o‘iy SBadgﬁfﬁ)&?% g\/fé‘?(g% %‘i ﬁegghy%srﬁié(e%oaihgilﬁeg&%mﬁ L et hod
provi ded i nigrasetespoiiigisSto MMIﬁtﬁS-ﬂﬁ@Séqm(ﬁnﬁﬂlyEpipdfﬁnﬁl-Aﬂd) 1Q-besimidaadlvent s

;:’182 eg: t Ol&uy ﬁﬁgglpgﬂgmn?%md%d %S Ff‘he alrea orrg's%gmi) ng to Qﬁ"e uncyglr%g 1nt£e%rne 1ate)S drying

4- Ami no- 5- fOnde - Badtion (whs ne@inpléte- @P(D@itﬁ)z} aoﬂ,wd Jeadtbt bemzcbdmddtazaml inteztfal
2-yl]-1H quinolin-2-o0ne Pr ocedurg?I N.F NH ~N \\ HzN - \ % KHVDSTHF
N ti N2/ srgegiroaofdr e 498 yeten B8 rr@ Vi) chmeséﬁ%hﬁﬁ&a%?veza peed gkt i ¢ acid

ethyl est enifdalvBlile maintaining the internal temperature at 25-35°C. The reflux condenser was

then replaced with a vacuum distillation apparatus and solvent was removed by distillation
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 washé;i 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-yl)-1H-benzimidazol-2-y1]-1H-quinolin-2-one

as a yellow powder.

Procedure C

/N
%@ =
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30 820 mmol ) (dried with ethanol as descri bed above) was dissolved in THE
(3800 m.) ina 67 WO 20061127926 PCTI US2006/ 020296 5000 niL flask fitted
wi th a condenser, nechanical stirrer, tenperature probe, and purged wth
argon. 2- Am no-6-fluoro-benzonitrile (95.3 g, 700 mmol) was added to the
sol ution, wpedodsnerebdt €rnal tenperature was raised to 4G Y66 @hdbs t NE

solids had dissolved and the solution tenperature had reached 40C, solid

KHVDS (376. 2 g, %g%émh]}pemﬁ 1a;qﬁﬁqlba&uﬁld§zoﬁz®ﬁ b Ml mpi gswr%?s ghen

addi ti on of the otassw base vias co ete et er ogeneo
sol uti on waz0binphidrisd) andﬂdmmhe&ﬂrq@rerbnmonwﬁﬁaﬂ& AP bmiolaverd @@med ie2E& After

a period ﬂecﬁqzmg}g{t Suted! 26 héaalggre ﬁglgnet m@@%@%&@%@%&@ﬂ% £er40C, and

t he reaction was erm ne ete no st ar rrat erial or
uncycl i zed gastigetnadi temperatars prqheesﬂmre)actloanessplhwzskpur@domﬂldﬁh pickiolwere (We/s t hen

quenched by Wfi’érc'h%g cji 151to tﬂ%&aﬂ%gnﬁ)@tgg%ﬂ'ﬁ'e)it vila% ) %qsfﬂe I£dclhn {ngsel Way ﬁ%ﬁd ng

mi xture unti reac room t enperat ure. e mx ure was
filtered, apugedvgthfNal amémapminedalsdcx/%h&b infetttal tsaperntutelgoice rnb_(tuze@as sed bri ght

sl Lo 20! b B RER % 25 R Ml BaRSHHD NER 2 SOC
4- am no- 5- f wakGfiant@inédat 63°QRI-BYEC)Y \phﬂé%ﬁtbk]ﬁraﬂehm g LJ;Htoluene was d1st111ed from the
benzi m dazol - 2-yl]-1H qui nolin-2-0 Procedure B A

jacketed f I 8esk upges redpsepresrutg (380 d”\/bfbi?&imdtfﬁglﬂlglhle%% f Grﬁ%ﬁrfé‘f‘altou@) (Kaal
tenmperajyr eFﬁ(?Jh@lba%altyﬂs H2s s td d‘lhls&tthe AteAdtieht iR el RRRY, 1f @B Qvaér ERihapical

stirrer. [6 I perazi n- H benzi m dazol -2-yl]-acetic acid

ethyl ester greaiqreth@ @3/3"/57@%11@61@ 264 thatglu@ﬂﬁa‘f’@eﬁﬂd‘#dﬁitlﬂ disillaaawasoepeatgdd t he
reactor wasting wa§ Rpbied @il & valr w{té;nf of ngﬂwos%%fﬁa%cmw d)"’aﬁftérhae”

charged into t ask W th stirring er all the solid had dissol ved,
sol vent waswatermvtem o {ess,than Q03 %l wes Iehqha@nhgatmg glap glsmanueésandél@eg@amywaw ter

react ] on vel SRt AREN R Rl Ry of | RIRC Bl PR LR PR b

reacti ohs ve”ﬁEEB 39ekrgd6 Odhmoleapbtassimin tebuiu glepiwassthdnvaded 8 Fheviaaatiomuuies N htlaat | on

was again co unt i | noth r r.enove, Thi s
b ocese of “Bitariyi ey Tee R R e rEmithareS ke Dol GoR iR FERRY S i mes
after whi chthe otdssitth tstakGRide Wi Somipiemltbélreh@ion Kak ktiftdd B nteditid ke ituir®of

determ ne water content, If the__analysis sho d thglt the sar’%l e cont ai ned

| ess t han 0o e for ji%’é‘ql“?eéag?‘? PARTe Wanie 526 819 Be deartipn he next
paragraph. GQWBNE for AtfleabiEnciP atiesbisp é&i&wsfﬁ%ﬁlswmo@@ #d 4Q%BEEYas T hen

the drying process described above was continued until a water content of
| ess t hzth ostizeddogatkleast BY mjmiges. The reaction was then monitored for completion using HPLC

to check for consumption of the starting materials (typically in 2-3 hours, both starting

materials were consumed (less than 0.5% by area % HPLC)). If the reaction was not
complete after 2 hours, another 0.05 equivalents of potassium t-butoxide was added at a time,
and the process was completed until HPLC showed that the reaction was complete. After 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 ). The bright yellow solid was placed in a drying tray and dried in a vacuum
oven at 50°C until a constant weight was obtained providing 674 g (85.4%) of the desired 4-
amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-y1}-1 H-quinolin-2-one.
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After a water content of |ess than or about 0.20% was achi eved using the
procedure described in the previous paragraph, the distillation apparatus
was replaced with a reflux condenser, and the reaction was charged with

2- am no- 6- fWQaPIR¥AFoNi trile (66.2 g, 470 68 WO 2006/ FPXAAZR006/020296

PCT/ US2006/ 020296 mmol ). The reaction was then heated to an internal

t enper at ur eP@ificalorlof &-Amblie svflubve-3-[ 6ol encrgl-piperapel 3l )i s bbatniiealchelfl |1A8- 42C,
KHWES sol utign &5 13 g, 1.32 nol, 20% ICHVDS in THF) was added to the
reaction vi #4W& 2094 ti on funnel over a period of 5 minutes mintaining the
i nternal terrperantwoena]L4ab¢hﬂas38qﬁﬂﬁddsuﬂaimnddn&r,ateidjaérht@na prdHe,emz @ddhlétj on of 5

t he potassi um base.was. conpl et e reacti stirr f
hours whi | eanryrfﬁ‘fcﬁ?’ﬁ‘%lgﬂﬁﬁber gl%%p\taﬁ? 31 @agt ﬂ%‘sﬁ 3‘33&%” ﬂ}l\gsanpl e
of the r eacmhi@aswmrotjﬂmo(4-mﬂmquﬁrmd ﬁPM{WﬁﬁnﬁyonE’lyquH-ﬁmﬁd”lﬁ—Z &Rcti on was

t | et t S I t he f
peri od of S 826 - o PoUTBRHIGaes SEPRREY he > Bestiinol1 P mEk Sido
m nutes (thgirREDHHomekadtd¥?1 s6lkett D iAdeEThevasped QbW 48 thathebi¥d fofhegeimb
following: If the IPCratio is < 3,50, then 125 nL was added; if 10.0 ~IPC
ratio x. 50, Teflmeffempseatyre ofghout dRTEY with ptipipg over 3 periqdsafiabout Jchous. i IFOHOR. was
added. The JRGhLakin@d & 49qyﬂkn+tgs wiiﬂé%efﬁ{x%@ I s%%ﬂl?'%ﬁ]é 14t ¥8 removed from
4- am no- 5-fl uoro- 3-[ 6- pl perazin-1-y I'H-"benzi m dazol -
2-yl] - | B0 quihadlask-apd cﬁhee;usmnelpde‘dasbyllmesé tarcoal tror rtesmﬁ@a’cdqeng 3530°6e Thecycl i zed
was cool ed. F5PeRoT e RS GRS, dn sy BRI By B i Gl .7 6Py e FERDL”
charged i ntynllbhe;ohdams then plaeed m q)énymgdragfand.Hriedrinmﬁmsumkmivéxeatrm)iﬁ‘(bm:amlm ng the

L et tam ot e i Shn SRARE Lomy U Boli SRR S75 802 AF Dl pbef o0 M "

using heat meducesi yeltel pdfdeer 1500 nL of sol vent had been renpved,
distil Lﬁ%l on was discontinued and the reaction was purged with N2. Water
(1660 was then added to the 20 reaction flask while naintaining the

i nternal tepper refRatidn (ﬁ@:.aaﬁ@AcfﬁfsaltE)Bmtnhﬂtﬁls-fﬂubi'd-ll%—(M&h?hﬁﬁer&hhlll: ed at
20-30C for 30.m nutes. before g‘s{]t to an internal tenperature of 5- 10C

and then stYY-iHhsusigidagolZsyli-1 P36 B dspensi on was filtered, and the
flask and filter cake were vvashed with w (3 ¥ 650 nL). The SO|Id t hus
obtained was dried to a constrant w vacuumpat— 50C i n a vacuum
oven to provide 103.9 g (42.6%yi
4- am no-5-fluoro-3-[6-(4-ne
nolin-2-one as a yellow poyw

pi pey-az Ny ! yl)-1H benzi m dazol - 2-yl ] -1 H qui
Pr o¢cedut’e c FIMN' EOM/~ N NO 6F~NIH

D,L-Lactic Acld
EtOH, H,O

F NH N N N— o
. 2
x N o
H
OH
N 0
H

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-yl]-1H-quinolin-2-one (484 g, 1.23 mol). A solution of D,L-Lactic acid
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z FizN H KQJeu(THF) MNaluene N O 69 WO 2006/127926 PCT/ US2006/ 020296
[ 6- (4- Met hyl - pi perazin-1-yl)-1H benzi m dazol -2-yl]-acetic acid ethyl ester
(608 g, 2.01 nmol) (dried) and 2-am no-6-fluoro-benzonitrile (274 g, 2.01
nol) were charged into a 4- neck 12 L flask seated on a heating mantl e and

fitted wthyga6mAeRRcer, nechanical stirrer, gas inlet,p@EngkbRRSoAL Ur e
probe. The reaction vessel was purged with N2, and toluene (7.7 5 L) was

noo Sgain Pasady TR F ROmEhdheriss WEKE ik SRl SARS DML SRFbhAL TSR
of the m xt{2&l m@&s waap@gaﬂed andtthin chargedrisethe raaetéonoflask 3 tifring- wadpitined abe hi eved.
The i.nternal rature of..the 3 O

whi |l e appr o&?é‘%ﬁgﬁ% &J@ Eeacqont“(l)af g%ea)rﬁeg%é\%nsm i s gﬁp%ﬁggﬁsﬁﬁeé ﬁj fgmﬁﬁder
reduced pr Eﬁﬁm&@tufe?xﬁﬁheﬁeactlbﬁ) wa® haintdied tat 68-72°C foead-45 mEnde akdHhen RédGHg (Kar |

10 Fi scher analysis s used to check t ter i.n the xture. |f
the wat e§ Bt dsrontipg B‘Fé&i“&ngtlﬁéﬁreowﬁgﬁbe&ﬁﬁ]é‘ﬁ“ (ﬁg{’ myCIgn ltc?m lectitgiene was
added and dihs mt}ateaﬁh@@ LViRsk. '2Re 2l sk wéﬁmqﬁpwdqalm inRfnal RRGEhREL piblcld 2

wat er content. of | ess than_Q.03% was achl eved) HFQ ﬁ{lfgr a water content of

| ess than OreBBvFemdenser 48 Rdition mpslng gan eﬂlagc%‘ gn oxsrheadrdineadbs on was
cool ed undefiuNe wa9 tiRA shﬁ’édeart laaﬁediuﬁma@raﬁa HERedab rdffind@fterndlQbAseedtitdof atydt OXi de
in THE (20%| n 15 THF; 3.39 kg, 6.04 noles potassiumt-butoxide) was then
added to th&° P)ea‘é’bﬂ%lﬁalatﬁ@mgamznt&tre@m pthanel @FEH ML) Atas ehmesed e Beiflask avehper at ur e
of the Wacé\a% o)?‘@ﬁoukﬁ’@hu{?:i‘éso‘*l’h@ﬁ)&cnd%fﬁa‘éﬁ wadflich 'c9c§1ecPfo art DY bRt

t - but oxi de was conplete, the reaction was stirred at an internal tenperature
of |ess thangi@nfomh eboug64-AIEUvidEn lmmmmemﬁﬂluﬂenm@unem myagtitgnel fooa 25C,
and the re LhLed S: t I s then
raised to %geéoﬁ)%f %%@élg?l oilﬁemggctt %tll;lsfpr‘l’%tg(?? rg{gaeif %n?g %Etgfs u\{%s The
react i on wamedehie themorystals ro€ ¢heflaatic caoldrshle of 4>mmm9+5n@udﬂPB(L‘6 (4-methybpikerhzin-1-

consunption he. . start terlals caII i.no,2-3 ho h,starting
o1 s waPLERaRT R DI R b 9 5 0 e o e O B o
was not 15 codndlilet ﬁacﬂif)ﬁ @las alrkeaur 64-7@00foh &0 m&hu% betwei abeinbsectdg Ao flagsfotm

t - but oxi de was added at tinme, and .the pr s conpleted until HPLC
Shovied t hat STYS QaRe cPsals e B Sirdne W Teduce, b low aikand it HipeSoR Wb et e,

650 nL of vaked av@s70ad dsihnta@ditibRl 56 nifu@d. MR Edabifth Wishdl ®oledi® abdugded i On was
then warned to an internal tenperature of 50C and the THE was distilled away

(about 3 L 9T yparigdel ahonidelousse andctbeirepilinganicaire wemhliored theongh 3 dfrSdrimiaren e.

Vater (2.6 ﬁa}ted’"ﬁﬁer e ReaRRE s %%Wﬁ ettnd1N@s4 RAF Lh@ Bt ShelifileRtdl aN
addi tion funnel. The m xture was then
20  temperature was about 0°C. The cold ethanol was used to wash the filter cake, and this

procedure was repeated 2 more times. The collected solid was dried to a constant weight at
50°C under vacuum in a vacuum oven yielding 510.7 g (85.7%) of the crystalline yellow
lactic acid salt of 4-amino-5-fluoro-3-[6-(4-methyl-piperazin-1-yl)-1H-benzimidazol-2-yl]-
1H-quinolin-2-one. 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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cooled to roomtenperature and stirred for at least 1 hour. The m xture was
then filtered, and 30 the filter cake was washed with water (1.2 L), with
70% et hanol (1.2 L), and with 95% ethanol (1.2 L). The bright yellow solid
was pl aced | tying tray and dried in a vacuum oven at 50C until a
const ant \”Qﬁﬁ“ﬁaﬁé%bt ai ned providing 674 g (85.4% of RGTAUIAE{0202%p 4-

am no-5-fl uoro-3-[6-(4-nethyl -pi perazin-1-yl)-|

H benzi mi da%d*ﬂ?%ﬁ!nsmfﬁﬁaﬂlcﬁw‘fﬁﬂ‘QFB%A 70 WO 20061127926 PCT/ US2006/ 020296

Purificati op,.eggzi,ﬂaj@ggtmﬁigfjtwso- 3-[6-(4-nethyl piperazin-1
yl') -1 Hbenzimdazaol -2 ylj-1H quinolin-2-one A 3000 nL 4-neck flask equi pped
with a condenserPrelimingsiar Xy e wdelp diffiaction)| analyses; Warengaspiedn PHaPn &tirrer

was pl aced smmadéa?am-@@)ormmylp%wdé;faﬁﬁﬁé_t@ﬁé@erva@ﬁg 0K GBRAGE ThidsBurthent R _
am no-5-fl uoro-3-[6-(4-net hyl-piperazin-|-yl)-1H benzi m dazol - 2-yl ] - 1H qui no
| i n-2-on® (aqipped with @fizefoprs| ¥-raydwhs. Thetuhevdliage andlamgerageswere sghtoritdeey 4nd 95%

et hanol (10 and . std.rr 8: ol i 04S used
The sus pens?(gﬁm_\’/v%gp PRE }'Y hlglgtdg tg{e%&gﬁ%’%ﬁp%@ﬁ%ﬁtg% ﬁexse%%tgnﬁléf@% ﬁ%cgiglgg Slgbout

76C) W t h stad set aig0.by e, aDiffrndtatiradhti@bwast defected by .a Nidescintiiationaletecta@asAt hen
stirred for_45-75 _nj nutes

whil e refluxed At thi Qi nt, t h was
removed froffReWe fstePiRoysFgan #id %’E}E‘ﬁ& ﬂ)s"r %?ﬁ%é@ Ba‘f)?fw/é“%?mt %? Eoo‘@?o%‘tvbasa
tenmper aL ua eus{éﬁ.h%Aﬁﬂn@S-ﬂ'dwo-}%%lﬁpnfl)ﬁﬁﬁ_p}i er&ﬁﬁ-l-ltylbﬂM—ﬁén}zﬁﬂdﬁﬂLZ-ﬂMHIthholﬁﬂ-|dt er pad
was was with water X . 1Ne . ow sol i d. was en placed in a
dryi ng t9ay?gnlaghe sy si(aﬁ vgs SQ’E‘HGW’S%W 135?‘/ g?%eetﬂftcﬂﬁ mlt&&ﬂ‘ipaé’ﬁta 4rght was
obt ai ned (tygideaklyy dfirabi@al s) to obtain 97.2 g (96.2% of the purified
product as a yell ow powder. 15 D. Preparation of Lactic Acid Salt of

4- Am no- 5-fl uoro-3-f 6-(4-nethyl-piperazin-I-
yl') - 1H benzppdidazrbp En¥tactetibdtioR i Mwﬁfb‘-ﬂﬂ&ﬂ@&[g—(ﬂ-%ﬁ fﬁzp@”ﬂéinmgl)-\ﬁi- N OH
D, L-Lactlc Acid EtOH _ HOF N-12\ / ~I H | xd HyO / NOOHH A 3000 nL
4- necked | abawstrigrqilbk Huguinelin 3-aep kckeddd éerdnser, a tenperature probe,
15 XRPD was carried out with a Philips X’Pert powder diffractometer (Copper Ko
radiation). Metallic sample holders of 0.4 or 0.8 mm depth were used (TTK type). Due to
the high potency of the investigated drug substance, the sample holders were covered with a
thin Kapton foil after preparation in a laminar flow bench. The wavelength of the 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 Example3
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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20 a N2 gas inlet, and a nechanical stirrer. The reaction vessel was purged
with N2 for at least 15 mnutes and then charged with

4- am no- 5-fl uor o- 3-[ 6- (4- net hyl - pi perazin-1-yl)-1H

benzi m dazol - 2-yl ] - 1H qui nol i n-2-one (484 g, 1.23 nol). A solution of

D, L- Lacti c wei20v6/1226N\0 2006/ 127926 PCT/ US2006/ 020296  ( 2¥3r/ds2906/020266 NOI  oOf
nononer -see the foll ow ng paragraph), water (339 nlL), and ethanol (1211 nl)
was prepare el fNRLER Br KRRC b RBveh,| R58ureIh irhl LdAitiRSaHoW t 1 at ed
at a nedi u%ut%g?'géqglﬁa&pﬁe r%a&cllg?gtg% {(vas heat ed tegﬁaﬁrei n_ltrglr%a mpgssrrﬁé??éature of
68- 72C. The%%aledtnabignificampeatern uptabie, othichtyeas petemplstelyrgversible durngibelapplied 8- 72C
for 15-45 nj t gﬁg ' e [ | .td m xture
was fil terg]alg%hlr%glﬁlg%' ;%‘% m}éérﬂ%rﬁftér@?taco ?ect icﬁg&g%ehvaeﬂgﬁ iaF ??dgtr{elﬁl?%sa 12 L
flask. The #2 relafiveabkmidifys wagucpped] bedkt fromnd3'%ntters8d.  (Thapesudts ofethp IHEE, a
reflux cendenser n_addi i a gas inlet an outlet, and an overhead
sti rrer.g)Thléleals ﬁeplflﬁﬁfeeﬂg%%infwﬁ%%&gﬁ%??éd at a nediumrate and heated to

refl ux (i nternalTheeqqeeusaoinbiityodf Foloo Ut in wagCvas Wherindnedwi 23°8i tnbe greategibmt | e
reflux, ethanol 596 nl.). was charged to the flask over a 10 period of
about 20 m%t%%[g@ﬂlée?uéécu%sﬁm%oﬁw was then cooled to an internal
tenperature ranging from about 64-70C within 15-25 mnutes and this

t enper at ur e Was i ntai ned f a ri od of abqu inutes. T eact or
was i nspect Eyﬁﬁf 5%%}% i’f‘gl.ce‘ﬁve%“ @ﬁ%gteé’f acvf/gtl’e aft?a%g"s'g‘ ?O'f'ﬁgﬁm(t:b? g?{ét al's of
t he | actdc @eomethglpiperaain-YyBTHAenZindidarol-2-yIp-1 Hoquidelie2-byd - pi per azi n-| -
yl)-1H benzi m dazol - 2ZH4—2 'r"‘l.itn 2 "Qe%o’fvrvt’,.—"rhrr"h 03—l e %9 were added
to the flask, 15 and YHE® s 8B%8C for| 30 ninutes

bef ore again inspectiing the f IG5S%RH  cr B%REE. OfS%RH ystjal s were present,
stirring was reducedto—s TR e JoeaCtT oS

for an additional 90 : h ies thel cooled fo about OC over
a period of about 2 |Haeptefriabhd t 0 i xtur’owas fil tered through a
25-50 mcron fittedEkESRI3 116 gggactor g3 wasnega tm ethanol (484 nl)
and stirred until the-internal 20 tenperature was labout QC. The col d et hanol
was used to wash the filter cake, and this procedure was repeated 2 nore
times. The gglpyficjed solid was dried to a constant weight at 50C under
vacuum in a vacuum oven yielding 510.7 g (85.7% of the crystalline yellow

| actic aci dChemigal Stability

4- ami no- 5- f | UOT @y 3pback oS WH D lbRET:A il AWldre AstnReRal i bfa7 @lskandbd -

1H qui nol i n-2-one. " A rubber damor inert conditions were typically used
during the dtebstqoaditions ap 8096V e selative\hinhidity hed 41°C/79%] jethtivé umidity.afplaton t 0 be

very hygrosgol 1e§ of b BedBls L{;(d isé?{n £k stctjp%]piﬁ sedldl ﬁ!ﬂ? lﬁndépaéﬁ’@i%%rterﬁf%r& cone
sticky. Precautions were faken 6 avoi prol onged exposure of e Wet
filter cakeSanpleshweeratpnibsiphiepre-detGmminegl tmeboihtacind canalyzed fpe vhemichlystatdlityai ns
about 8-12% er I . (] I AR M$pl [ to the
nononeri c I%ac I 5%@%‘? %Hneﬁﬁgprr%b %ﬂfg@%dl %ﬁ%ﬁgﬁ gssgé‘;gfiﬁ ﬁPLé“&q%"ﬂ%&e
multiple wavelength detector Two tables comparing the solid state and solution state

o T

irred at 64-70C

|G

20  chemical stability of the various salts are given below.

Table 2. Solid State Stability/ HPLC Analysis of 4-amino-5-fluoro-3-[6-(4-
methylpiperazin-1-yl)-1 H-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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30 dinmer to nononer is generally about 1.0:4.7. Comrercial grade lactic acid
may be used in the process described in the precedi ng paragraph as the

nonol actate salt preferentially precipitates fromthe reaction m xture.
Exampl e 2 /127926 PCTI US20061020296 X-Ray Anal |s of Lactl c Acid
Salt, For m&o\/\?éﬁ?%g%ary Crystallinity Studies Prelim na‘?

powder diffraction) analyses \Ae_;_ejc_a_r_u_ed out on a__ Shi m-ui7|| )(Dn. 6000 X-ray
powder di f ffletetemet er usji Bgocu AP ati on. THECTMERFFERI™AY 5 equi pped
with a fine/ Biomttae X-r ay [t9a8De. The [ta7be vol t agé4@odoaRpledivedenidlr € [set to 40
IN and 40 nmA—+espeeti-vely—TFhe—di-vergenee—antd—seatterng—sHts—ere set at
1 and the recel ving slit was set at 0.15 mm Diffracted radi ati on was
detected by TablNaJ selation Sﬂake’oﬂthlﬁlityﬂmmnﬁﬁlys@ofEdtﬁitasﬁlwtt-hﬂﬁrﬁ;-slﬂﬁﬂrbﬁuous scan

at 3 /mnute : secondqﬁg ﬁ te om 2.5 1o 40 C was used.

4- Ami no-5-f | r%etbylpwe{%l 34 flﬁs)‘? zﬂ"&ﬂ}nlﬁt ~qUIRPlR=31906yi  dazol - 2-yl]-1

H qui nol i n[TOZ-0Nne Tacific acld saltT MAmealPWBme76XNT DIT_a nhi gnh |degree of
crystal lini8atand have a ztlies%iaﬂ@"tmeﬁjb/\% X-ray di f|fStaaageiComditidhur t\her XRPD
Characterization of 4-Ansi no-5-fl uorot S 6- (4- met hyl pi perazin-1 yl)-]H

benzi m dazbLackteyl | - 1H- quigmbi n-2-one |g8doi ¢ Aci d, Kaegn A 15 XRPD |was carri ed
out vm'thaDh'J'ps X—Pert rgwm,. u.ff'.”lsm:tcr (Ccn Ka—+adi-gt i on) .

Metal lic saFﬁfaEe hol der s (08B, 4 or 2 dept h wer e glglatenﬁ‘ﬁ“rfype). Due to
t he hi gh potency of the |nvest|gated drug substance, the sanple holders were
covered Ql n Kapton foil after preparation in a |amnar flow bench.
The wave engfﬂn’&e the ryukal radiation is 1.54060 A. The X-ray tube was
oper at ed at Campadtioda@eudiés 40 kV and a current of 20 40 mA. A step size of

0.02, and a counting tinme .of t.0 r lie
packi ng densi tynz(?b t /& p ePon refihe §M‘§EHGP%§B'(X\BPW§YE dylﬂﬁenm ty
may be vari a&hﬁndazamqu-lﬂm@hﬂohms IFots A atk Pirantithed aﬁmlﬂubmgnté o0 tche Kapt on

foil is difficult to distingu froma ousd ubst t hat
Tount be pr GEBHE (th A8 LBt B SR hets SRl Pers Mol By | gReeEh e eat . 25
The XRPDp pafeklﬂﬁlﬂg &Esﬂ%oitﬁhﬁhlaﬁd pietesded’ the cdﬁh}gidfs&vele nidatuadd ¥sdigya WKODOONENt
two-t het a %1 tg{ar bserv at about 5.7, t 11.3, about 12.4, about

15. 3, about But estey aB l?éﬂwﬂtth‘i o, ga&%"ou 9 comprgsigd thedactafe saft oyt

20.9, about fo&as&mngb&u}sac&?mﬂmutabamm%oJapoaaﬁplt 24.7, about 25.0, about
25.9, about 26.9, and about 31.2 degrees. 30 Exanple 3

g‘(

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 292 179
Lactate-trial 3 Yes 2.97 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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Hygroscopicity of Form A I nvestigation of

4- am no-5-f | uor o- 3-[ 6- (4- net hyl pi perazi n-1-yl)-1H benzi m dazol- 2-
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
measur enentygo YRkG2788 ri ed 73 WO 2006/ 127926 PCT/ US2006/p03R3960s/08Md¢ at 2. 5%
relative humdity change per hour. However, exposure to r.h. conditions
above 90%led to a significant water uptake, which was not conpletely
reversible during the applied neasurenent tinme. Furthernore, the water

upt ake was BExampdohpl ete when at 4500 minutes the relative hunmidity was
scanned backqkPpd o0 t0 50% The results of the DVS 5 neasurement are
shown in Figures 3 and 4. The aqueous solubility of FormA in water was
determi ned at 2Bffurentilescymétcalorimpian(DSEDOvasgirred ¢uton 4eenind-5ifiubrord-[$i#-uat i on) .
japie 1. %ﬁﬁﬁ@ﬁeb@g?&@gﬁ.ﬂsaénginﬁda%a@ﬁgﬁH!auh@ﬁﬁ.a.to e Rtid 2ci8 Form A, with 2

(4- et hyl piReddmEiner DSEY Ygold-sampiezianischied ad aip). \singlabhegtingrateiof 1 K/orereSedlst For m
Moi sture indug % V\el: U o7 9 OYRH_.Lact at.e-tri 1 0.61
150 15  ga S GERetCLB of TRRSR. par A i R mal e A Sty 0
Exanpl e 4 CoBoweddly aShexrinal ¢ffegt Datypopsibiyl esrresponded® thé sthrt ©f déraspostich dFahen A wer e
mai nt ai ned i n. open.f| asks unde 15.stress.conditions, at G 60%relative
ar ity ara s geE 08 3 ard BShemicrpl SRR Sl e SpRalmBingtd el bace
and For i A tygicat esthalpedf fusios dad € drystaliihes fommdefra dnap isahstante nRepeating the DSBANP! es
were pull ed_at. pre-determ ned.tine-points. an nal d for chemcal .
stability. e"%%ﬂ?ger‘%% a%@aﬁlé‘%{}? P%%)&(ZIF nﬁ?sgﬁ?fg]flélrsﬂglﬁéﬁiﬂ%/q%ﬁbe-°§’8?rﬁ?dseng‘?1t W ayed by
HPLC wi th Wil & i€ *Oniddrieped fon \déeffepsngtheatigt eé)or Thio résahll egeaedpaki ng t he
solid state, and sal uti tate 20 chemcal stability of the varjous salts
are given sieramoabop e Tefle it B, Bt ol bpiecafi s e

4- am no- 5- fibigei4rsd of B300@ the sample was quenched to -50°C, and a second scan was performed.

met hyl pj perazin-1-yl)-1H benzi m dazol - 2-yl ] - 1H- qui nol i n- 2- one Free Base and
Lact at el Sal s acag,sapwed W spalssiprs bsﬁﬁo?r/o @oeﬁmsﬂ%%wr}a%out 0.1V/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 represéntative DSC thermogram is

20 shownin Figﬁre 2.

Example 8
The Amorphous Form of 4-Amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-~
benzimidazol-2-yl]-1H-quinclin-2-one Lactic Acid
25 The amorphous form of 4-amino-5-fluoro-3-[6-(4-methylpiperazin-1-yl)-1H-
benzimidazol-2-y1]-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 clear solution
was frozen in a bed of dry ice (solid CO,) at -78°C, and subsequently the glass flask with the
frozen solution was connected to a lyophilizer. Lyophilizer type: CHRIST, BETA 2-8 LD-2.
The initial pressure of was 0.04 mbar, and the cold trap temperature was -90°C. After about

17.5 hours, the lyophilization was found to be complete and the flask was disconnected. The
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at Time = 0 Tinme = 6 weeks Free base 97.38 97.83 30C/ 60% Rel ative humdity
Lactate 98.41 99.04 30 C160% Rel ative humdity Free base 97.77 98.23 40
C/ 70% Rel ative humdity 74 WO 2006/ 127926 PCT/ US20061020296 Lactate 98. 46

98.55 40 Qo ¥eebative humdity Bis-lactate 98.99 97p@gydshobi26%0 Rel ati ve
hum dity Table 3. Solution State Stabillty/HPLC Anal ysis of Lactate Salt of
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St udi es 20 of powdere

4- ami no- 5- héaygrmerd-of he(afomiohs foph pleavazin Fighre/§ Mer¢pstrates that the yellow solid

benzi mi dazol -.2- y! .- 1E-Quinoli n- 2-.0 , , ig filled into
0.8 cm éjdi c’rvrvél lé}ré d ?ecla]ﬁ%ﬁ’ddl%oo ﬂopseéé?é%%a{{?&gi%@ %@%’)’E{soﬁ}ré\gér’aﬁggars@g?ee rmégs (hol d
for 1 m nupeels (tFhehet) peaks dr¢ iah gbdue 3si®] ebsit 286Gt Indanbbut BB ORNEdBatefthathe

COMPACt S WL EARRSHRES, HOLh AN afRn, FaRIEIn KoL ARPReuTRg) lullel tut 0V

t hi ckness gauge: en conpresse or s ronﬁ cornpact s
wi t hout a Newrdmxisy, the anapphons ddrinpis Saild endkr aGbigpaconditionsf It was further

4-am no-5-f | uoros 3-] 6: (A- | perazin-1- 6 15

benzi m dazéﬁt@ﬂrw fz’-dfl—st-taééiaﬂﬁﬂ}f) Fy?l-l%y %ﬁu ! grcatnétagwsg??f ggﬁetthaﬁg rdrar}' o npact (200 nR
at 50000 psi) Fornms Thi ckness Tensile strength (SC Strong Conpact (nm Cobb)
Lactate-trial | Yes 3.06 13.8 Lactate-trial 2 Yes 2.92 17.9 Lactate-trial
3 Yes 2. 97M%¥P€9 Exanple 6 Morphol ogy of Form A The crystal norphol ogy of

4- am no- 5- SO of the AnkdrphshsTEmY| pi perazin-1-yl ) - 1H

Differential scanning calorimetry (DSC) was carried out on 4-amino-5-fluoro-3-[6-(4-

Q

methylpiperazin-1-yl)-1H-benzimidazol-2-yl]-1H-quinolin-2-one lactic acid, the amorphous

15 form, with a Perkin Elmer DSC7 (gold sample pan sealed in air). A heating rate of 20K/min

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-yl)-1H-
benzimidazol-2-yl}-1H-quinolin-2-one, Form B
A, Preparation of Form B
Form B was obtained by all of the following procedures.
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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20 benzi m dazol -2-yl]-1H quinolin-2-one lactate salt was determ ned using a
Ni kon Eclipse 6600 POL polarized |ight mcroscope at | Ox and 40x

magni fi cation. The lactate salt has plate shape crystal norphol ogy which
typically is preferred to needl e shape crystals because of better flow

properties, i itively affects formul ati on bl endi fdohde} and
tabl eting. W RS b Yent PCT US2006) 090266 Exanpl L Eortisablshoifiss a0
Differential scanning | oK ri

porerential Scapd PBQ?% ) WIE liopedddP 29351 MBKT $leP@)1, QR at R.T. for 21

met | ryl pi pelaurs withlstipting: THielsespeasiindemdilte@d whd solidlotained wian dedoineid sicdont aci d,
FormA wth a PerkinkE / 1 I i air). Using a
heati ng rat %mg?ratﬂ? rfclr}'}?a{rsé)rr\ﬁéé‘? g&aéa%t%%negg? ?g%ﬁk}g%ﬁcgr%szg P(;%?m I]—Sn(')r m A near 211 C
(peak maxi mun), Fedn AH25Emg) wassdspandedyn 2.1 ol laceiemilrilyy- veatdr{20/ hvad/'v)ef $@€xfot hat

possi bl y. cor.re nded .to. .t h rt of. ORPOS] fi.on. of, 1.h | actb,e acid. The
obser ved en%})&nliiear e “gfhg”hl “E'\Na%slgséuﬁ%el?? 1083’85 ﬁge,rgdvéﬁd%ﬁhd\?\%blﬁ lae%c%?sr‘%lse%gh%ir to a 10
typi cal ent&tadqnytembperhtusel The fimat sohid eray stasactetized by OF-ray ehd/er BT gs BominB.ance.
Repeating the DSC experinment at a heating rate of 20K/ mn resulted in a
slight shift of the observed endothermc signal to 214 C (corrected for

di fferent hBati nyRagAedlysiSéfiFormasul t suggested that deconposition of the

| actate salt st d to take pl gce above C. At reaching. tenperature
of 230G the samdEThLE et onn S re XRP Pl FaPE RN SRR B RGT e, 15
Thi s set®ndassdesdiibed t@drmh ADinSBRahipleS1. € Pae baintple aff the RPN pat@rd 6 Fom Bfis about
0.1 J/gK The, first step s found, near 2C, and the second st f ound
Lo be ot anBOTOiE ERF ShBRET HATHER Lo sy P HEEa e SRl DR TS  he
first sth ep st 1gt6|; sbobti1eg] abdut ﬂzaa,cawmss.tsjacbautpsﬁpelmhtsls.rf, %dﬁ?d{.d&b&?gwﬁhe first
scan, the second ste t correspond_to t gl.ass transition of the

anor phous f %PW‘: WA ?:IWB'E 7?% 2@‘%‘:‘? ?30%&%‘?% 2%;’2,3'1%31}’53?@,_ abRut 260 g@é‘ﬁ%%’ia@%‘“ Bi6

t her mogr am dbsut 20, S43aV90.7, Bodut 312, @beht 358,2601t83 8 addigbotymy phous Form of

4- Am no- 5-f |l uor o- 3-[ 6- (4- et hyl pi perazin-1-yl)-1H

benzi ni #azol - 2-yl]-1H quinolin-2-one Lactic Acid 25 The anorphous form of

4- am no- 5- f ¢ uor Qmatysi of Hydftd Whidi @RhRA! i Form!p - 1H benzi m dazol - 2-yl ]-1

H qui nolin-2-one lactic acid salt, was produced by tId]?(/’ophi lization of an
aqueous sol uti od CRIRmplyss of Eerp Ryamplesisvealed apightylosssef apavt 1-765 45 aml  of

wat er. The heagigithte @010 Enih ket @ 1dsdstated fusPadveZmbBAt MrhekRQE End the 81764 | on
unit, and transferred into a 100 ni round-bottomed gl ass flask at 23 2 C

I'n order to*fpst yeresaralsichaemayrdaean 15R°G. Fypher anatysis Weter ontgatdyKart er was
pl aced fet via@er ARG (aisé adtbrHinddb be Gk SAMIoBiifled That thERRight RAY ¥R TEJ on

FTIR likley corresponded to the water content. Although not wishing to be bound by any

o

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. DSCofFormB

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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was frozen in a bed of dry ice (solid CO2) at -78C, and subsequently the
glass flask with the frozen solution was connected to a |yophilizer.
Lyophilizer type: CHRI ST, BETA 2-8 LD-2. The initial pressure of was 0.04
nbar, and vwWheps@idrap tenperature was -90C. After abogtrusiodsbobmurs, the
| yophilization was found to be conplete and the flask was di sconnected. The

76 WD 2006g127 82049296 obtai ned yel l ow solid powder was
characterized %gﬁpovm‘{ X-ray diffraction, Raman_ spectroscopy, and 'H NVR

XRPD was carri & Sosho“ieé ﬂ?ﬂéf@ﬁr@rﬁ@e&%T%Nb[?qﬁ@’ﬂ’taéﬁlﬁgm’éfwafeh@ fomrhﬂﬁ]i'%s form
in a simlgghashi|e (lﬁﬂra@é%“cér%g cfnﬁﬁletgﬂrr%é\/eﬂ 'iln@ﬁmg@n 2% 70§ wiRR

measur ement” of "t he anorphous form shown’in gure dem)nstra?es t hat the

yel | ow sol fe¥ lBuEsiwgem tp@pee@sr@n Sramning ﬂmfelﬁ%wdwgmtlty b@ck tor§pthevvedidsftthigpeaks) ;
however s aﬁrevlﬁ%ﬁ't lggth&r@t@r §/g§3 kdadsoRRd K&xeﬁta"\ﬁtahb@ h@nﬁﬁ? 6% aB5R 28110 WpOULvas3- 6,

about 25.0, an out Indicate that crystallization into a
crystallln@aqhéﬁim dlfferent from FormA mght be starting to take pl ace.

Neverthel ess, tlig, Bt g J‘%dutﬁd Elgzefﬁe%%eaﬁha\ﬁ %@'F&M% C't was

further determ ne e a atlve and at 4 f or
nmore t han te d3¥& lnvmlg@mhwﬁ]ectg ﬂmesp;romrthshq,f aAMFq@hghﬂslnﬁdmdraB f fepwat fal

scanning c t o] r 4-

met hyl p?per&géz%gdtm% tﬁ%fﬁ%ﬁ%éﬁ@%ﬁ%&gﬁ%%ﬁa@% qgﬁ%n& ?ﬁFérho%e& g,sttr%c( aci d,

t he ambf phender drg Bitfogemforwbeut 1alapendk KRPBlofigre di8CRaniglo wds gesmpted upden dgeal ed in
2ot phous. Tipd OE Bttt ol AR GERPDRRA DRRE Ll B Biced b P
transiti onBoR) tAfer heofRdwsasimment, ﬁﬁtdsxedquemle @foﬁh@rmwm@tosa relaava/veen 110
C and 150 ofherm ajy I oyed othermc
signal (at ggdl tgﬁégtécfo? % %?soﬁ%d Szﬁmﬁ ev&ast 5618%@&3&4%%%% of a
mel ti ng podontitidfs. skgmmﬂ&rmiéaatteﬁﬁﬂﬁeépﬁhﬂed tdForiﬂ B, 3)nket Fisdeotitmtisn bf on)

suggest gd ecrystall ti.on into ew fa 0 dothermc SI nal was
coatn 151 Bod B ufR PRt "Loe? R B 700 BaRE AR ST be
attribut edmbxmhgdratlaase transformation (AH- -7 J/g) and a further endot herm c
signal (at about 201 C) which possibly corresponded to Form A 25 Exanple 10
Hydrate of Lactic Acid Salt of

4- Am no- 5- Ekamp‘lons [ 6- (4- et hyl - pi perazin-1-yl)-1H

Do e W 3R R ST FLERRGSE Boih LS Form ®

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 (a2 transient

mesomorphic form described in Example 18 herein after), which then transforms into Form
C.
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30 Form A (202 ng) was suspended in 2.0 m 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 tenperature. The final solid was
characterized by X-ray and/or DSC as Form B. 77 WD 2006/ 127926

PCT/ US2006/W8Q¢[279k¢ om A (115 ing) was suspended in 2. Gdfudhisoz9at er
(9/1, v/iv) at RT. for 21 hours with stirring. The suspension was filtered

and solid oftaing .| ' ir at room tenperature. The final solid
was char actg'ri zer}gﬁﬁﬁ?&%%déplor DSC as Form B. From A (250 ng) was
suspended in 2. IXRED wesdaoredton to deternigt the XRPD patterng/ of Fort CS0Csifndlar fa8hiabout 24
hours with stirring. Su I £l B&P%Pj 0 i.ned .was
dried in ai ?S &eg nbre %S%-Ii{bglnnpj&e?rgﬁuﬁﬁé’?yzl‘\k’l@ ie%zigfp‘fég%ﬁhg was %‘%@a@t@r@zgﬁﬁy
X-ray and/ oprobig&l iaFigucr hh RelaBvelXpRmjneAhtwioythdtaspasks Wware at BorxBtRDt Haso elout i ed out
to determ ng .t XRPD er.n r I L. f.ashi o

descri beg(;Jﬂ f%’?’ %}—'glfogﬁ %Oﬁﬁég%%’l%%?g’. ﬁ%%"ﬂ g’)?:‘iﬁ%?éos%l)@ut %6’ mpag’t0 f‘é?‘?igg? Form B
i s provi degbounl4Hi, gtiirem 6bouREl.Gtd abehtyl 7(8; atrsbous i 8.8f atabout 20.2, g datmsaboat 244t about

10. 2, about, 11. 3, bout ba 1 t 12 ahout . 3., about

15. 6, about 7 .°3t, 245??8‘3%{’03%276? toa?a)}’c()’ﬁt%l%.%,gbougg%@tanéf %Oma%cgl&z%[g to3abay ot
23. 3, about2®®.5, about 23.9, about 26.0, about 28.2, about 29.3, about
29.8, about 30.7 bout,. 32. 2. .abpu bout .33. 1 and abo 4.3 15 C
Al s oot byarsmal Yoition S neBRRY b S pe b et ¢ MR AR e e 6
sanpl es 10 eveal adsbria vaviziblghimdunis ©f ofatea b ALkighdr ¥ater Adntant idkietly wdeadatoea stighfl0 K/ m n
t he wei ght ss started just ahov ient t r d the 3.7% of
rater ware EBRR R Tk eanonl VB g SRR ot D pe R wncerialie
content by afek. Bk dxbmplBELn atsepdrat KRPD(fot BEmAG Ry fitda@dakisat Be 160 28tvafhed %)

confirmed that the weight loss in the TG FTIR likley corresponded to the

wat er _cont effe locaied HIGGH Hod- Skl 7. tRsesymedyBaihess peakpgan bedpdexedipat/Ofneor y,
FormB is Cﬂ%f‘%‘fd@/@/éﬁ@ﬁ% dﬂy%ﬁt@ﬂ)ﬁﬂé Hafa 1 c@%ﬁ?atngﬁGn %ﬁﬁ%tﬁ?ldc ur§ %P eCt ed
wat er content of a nmono ydi}a e of the nono-lactic acid salt of the conpound
of formifa ¢nejdimengiongs thapyaterr@niem odRangasil ysis was carried out with a Netzsch
Ther no- M cr obal ance TG 209 25 coupled to a Bruker FTIR Spectroneter Vector
22 (sanple pans with a pinhole, N2 atnosphere, heating rate 10 K/ nmn). The
same i nstru@ent Anatysie of[HpdrateWater Gontentindiopnds descri bed herein when

TG FTIR anal ysi saMSRC. Li r ot b1 aln:scanni ng
calorinetry (DSC) was %g%l?gfjﬁgﬁﬁcgﬁm@gﬁ r%g 1@%»3%@@9%%;%&2& Qge/!?’i‘liv}hlaﬁl mer
DSC7 (gol d eamsrondstaan smabns dhat fiesbatiyeen (s monoa ahd theiserguibpdrate o fAt 20heg@fing n

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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reveal s an endotherm c signal of Fonn B near 155 C (peak maximum) wth a AH
- 100 7/g. No other apparent phase transitions are found bel ow 200C. 78 WD
2006/ 127926 PCT/ US2006/ 020296 E. Hygroscopicity of Form B DVS showed t hat
Form B doeswoabosriemdsé | y adsorb additional water to formecTmigbsnods/dr at e,
but the (hydrate)-water was conpletely renoved under nitrogen (0%r.h.)
wthin a fgw hqg}rgsosu, itiePsNHoeMEr at ur e. Scanning the relative humdity back

to 50% showed t hat the 5 revi oysl ‘T?{Zé WE}%\Z% was readsor bed when a

rel ative hum di tIS}VCéthaEB‘b ons GAERYE SN RS FrERgIma TG aghe Wa'tr SPER ng to
be bound by ofdbyutasvt htahd stirt bhBOMmYasuieienthed @oups.3%fat hoend & themedsiremé'S
investigatign.reflects theFrglgﬁﬁgré es of a.t p| cal channel hydrate I n order

to subst antfiile de@ppagent iy Va3t St B@Srrrcwénihe RaganprevEPidie . 1)
Form B was sheVeRd shfdpléndielr cotteaponidddr agatiilyon Fopaut. Ialgevghamd wikkiiz afvet he

dried sanpl e was neasur.ed under dry nitrogen. The found XRPD pattern
mat ched t hebourpbby 38y patsnlyrtheons thenieeaoa|f?r¢heprr@ﬁ%rﬁléaﬁ$@ﬂﬁ4 fop Fopny Capgyele t he

XRPD measur giiegsemd F@aaﬂﬁﬁgeﬂno%ﬁﬁmk thaffialTRIR &yé’lﬁﬁmﬁ@@a&ﬁ@%& ReRubRbAl | lfV e
hum dity of 53% for about 4 days and a XRPD pattern was recorded under

anbi ent * cofénthesisrscomagiathen th@ kae Xppyoplantiof Forme 6 wouldhe abag 469, ssdpwndior 3) Kar |
Fi scher titggaihifle fded 1151;11% 'md’e&ﬁhﬁhén't %dshéﬁﬁrﬂéran%&)@eﬁlnéa%ﬁin%fﬁ&é}%ﬁid of

3.7% which corresponds to nonohydrate. Exa 11 drate of Lactic
Aci d Sallf oforeespsidt trod/8 warea@mé%csleﬁ rr (formvias vyt Thp &sﬁ ﬁlﬂlﬁn@ Fanagperb mgre

benzi m dazoly, %'ly%]ofu'keg'rﬂap%éaﬂ'ﬂ%’t OfRr 2 FQLM (}3@ }ﬁmséo frﬁﬂﬁ'bﬁ‘tlﬂttg)g hiPher1AC Form C
was obt ai ned of the follow ng procedures. a concentrated sol ution
of 4- ani no- gk«fsmhgp,(px:glmf BoryC mspp;q RN Witj}_lzyggr.cmqnel that can accommodate

benzi m dazolg Fh&khmbﬁt%%@é -one lactic acid salt in water, was diffused
of acetonitri 25 vapor at 5C Addi ti onal acetonitrile was added to the
resulting slurry. The mxture was filtered and the solid obtained was dried
inair %é r e diepperature. The final solid was characterized by XRPD

and/ or C as rm C. The anor phous form (about 200 ngy) was placed under 75%
r.h. (rel at Hydrabenofilaictiy Acid Salt 40€ Agino-&iflware-3t [Gdymethfliperagmiltagdl-sol i d was
characterizgg °L) Ny rm C. Al though not wi shing to be
bound to ang p%lgﬁPgﬂnﬁgﬁln%%ﬁl slz%g%slﬁt)ul ated that under such conditions
t he anor phods f direparatiet elHormdy into Form H (a transi ent

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 G 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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mesonor phi ¢ form descri bed in Exanple 18 herein after), which then
transforns into Form C. 79 WO 2006/ 127926 PCT/ US20061020296 B. X-Ray

Anal ysis 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
exanpl e of e gattern of Form Cis provided in Fipgyradedo202ed ati vely
prom nent two-theta peaks were at fromabout 3.2 to about 5 3.6, at from
about 6. 5 { faPbhinfacke. ¥ is AT aciiBnd GratP Wtk LcimecPborkmayt 13. 3
to about 14.1, at fromabout 17.6 to about 1/.8, at about 18.8, at about
20.2, at frawlysiboSincosamplesiod thetsmorphpus frm gbtaimpd femAyordilizationp etet gengrally,  at

about 28.0, f odal b, vari al S noted
for the XRP pa%@gecr' %éso%}]@eggpfﬁqﬂ%?wsqﬁggde@??wgy tthﬁgl[%@g}ér m ém %g{ecrgatr?blgglg%\?b
vari abl e andrateswasffonvet even undérieydiesionpfatarosphric awistires Theldedcrepersy betavdet 0 a
sl i ght att] I of J I . ift of the
XRPD pea:Ls %%gﬁn%ﬁﬁgﬁﬂhg%l%%{a grb 95?&‘2%%*@?%%5‘{’@3 pé%g{égdﬂﬁ(%h?%{rﬁa orm C,
t he t hree peaksygaiscdpimanhydiat §ayiaitisbgobtaine. | ocated at 20 = 3. 25, 6.5, and
9.75. Presuned that these peaks can be indexed as 1/0/0, 2/0/0, and 3/0/0,
it is readily conceivable that a lattice expansion and contraction occurs in
15 one di nedsi o®S&soffloemvit er content changes. C. Anal ysis of Hydrate Water
Content in FormEG.IG FTI R ana ' f C eal .aht | oss
of about 4. 6% arieLteap PR3 SEL B co RSy FRECR oflaly N 0"
and t helG eskpuinEtneaDSC7Agold sdngd¢ pangsealdDinrair) esing a iéxtikg mteof 20e°CheinghThd oss
started ju bove. anbi t erature.and the 4 6% of L er were
compl et el y VS EReRTE & Pogt- D BB Sttt o eniol Bl M e
cal ori met r y75("0IEH ~wess]/g)pfoowesd byl seeond Edohetnis 3igpdl @sar 1v7 eh (AH ~25 JRgadd n El mer
DSC7 (gold sanple pan sealed in air) using a heating rate of 20 C/mn. The
DSC i nvest i FPBEHt sigral meae 163 chethd ks cadthgrmis,sigmbresr 195 Mg M ¥t ween
about 48C d 80C, this exothermc signal was attributed to crystallization
of a small anount of residual anorphous form Between about 78 and 138C
several Ixmal| endothermic signals (at about 109 C, about 115 C, and about
127 C) and gpne $ifRldsedp¥@iyReFimpsi gnal (at about 123 30 C) suggested that
nmul ti pl e phase transitions are taking place. These effects were followed by
a strong endot h&yRIgic ypRps serption of a-sagplejofformy [ phosved an jaddibienal Fatyr aptakey

from 3.6% to about 9% when the humidity was raised to 90%, and the (hydrate)-water was

completely released when r.h. was scanned to 0% and kept there for 12 hours. 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
titration (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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WO 2006/ 127926 PCT/ US2006/ 020296 E. Hygroscopicity of Form C I nvestigation
of one sanple of FormC in a DVS experinent revealed a water content of
about 6.5%at the start of the neasurenent and about 4.8% at the end of the
measurenent. \While the apparent irreversibility of the water sorption was
not ed, the Vﬁ&ﬁ%’ﬁ’%”ﬁ%"ctrum of the 5 recovered sanpl e sti PCTES2488H8Hded
essentially to Form C. Although not wishing to be bound by any particul ar
t heory, the readiom o399 m)lwaﬁéWPfsieﬂJllIﬂQ}fgfoémqt?r PoroodempastwrayR e forue to

some renai ”éﬂ%&?ﬂi&hﬁ%ﬂhey Sgﬂsaﬁl led}fHber! che wamﬂJ frdrh 'tﬂé%hﬁii[ﬂrr | Ay Lt 48

measur enent . orrect, then the true water content of Form
C woul d be bdvenuthesugpgsienswhaniilated and Sohfhebt@a‘?ﬁp‘{v@ drigddn i at teMDSOPEXPEr i ment

as shown heﬁ@&x?heas%}éﬁ nui%lelso ?ﬁg &Was R an}&l @gkﬁ?%%ﬁ&)gr bEC ﬁ! 3 wat er

nol ecul es per formifa unit ct t at Form can nor e an 15%
of wat er 5 najjormgan t hat elther a reversi bl e phase transition into a higher

hydrate takes e'lr&ﬁ gx (rnngxg?Was E eroﬁ) ﬁlmg%@ﬁq'l %t%]t' B'Id tﬁe so\glgt%;ﬁw%gee&&a\pitﬂ & ger

channel that can ac suc anounts o e 12
Hydr ate of mgofiFormABi dugansionfvas stirred for 3 days at 23°C. The resulting suspension was

4 A no- & EgLOn ek iR LN RLBSIAR St o g rorm

benzi m dazo ul no one epara ""ofi of Form D Form D
was obt ai ned by FlrdméAf(éngings gissobved ir 20 mT'vetenandrtph iigioh ovamsdeddsiowith 200 20

ng) was.pl a dern rQgen at 120 far t 5 rs T resltlngsolld
was ché@ac%‘grlfzﬂ)gnby ;Ing‘lﬁgs K7 OF egf&%?%%ﬁ tB&QQ agﬁ"" sﬁswa% Form D
XRPD was caohtalmd @he retsdudgtpesfteriwae dilhted XRRD.pad tveatensaralf sligbﬂym@mad w.Amlar
fashi on

pattern of ?QEW Wg%%gé tgg?%flﬁbeeﬁﬂ’ '#IH]H é‘alﬁ[]ff’egé@%%"ﬁ‘i F‘l?%gl? g&n ﬁg %\%ﬁd 'i( EE‘? a
peaks were tit rashibitg subpéhsiombedidied 8010about86501wurslék.ﬁ?C.ahQLHeSIﬂﬁhg()suS}&bﬁmt wigdt. 3, -
shout 155, gbeut 16 o AU0KE 20 Bl o B 2.0, bt 206,
in FormD Wien a bolexsonl of the emamadlssfaﬂml(:aseﬁg)ﬁﬁrlm Rl was addedl ty 380mbYHFG FTI R a
T O B A e b S gLt Bl SSIR AL Gyt AR oL v
However, a sishasouend stwaa &or a’hﬁuwzy,ﬂioﬁrs y2°CKaeh fiftersd: e sblid sbadinedrvas Afved a
e e il b gHBaeS) SHeB ML St e 81 V0
Form A (189 mg) was dissolved in 12 ml of THF and 1.0 ml THF-water (1:1, v/v,
20  further cbntaim'ng 2% lactic acid) at an elevated temperature near the boiling temperature 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 faghion
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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R

than a hem hydrate. It is likely that the additional water uptake occurred
between the two analysis. Since sanples of the anorphous form obtained from
| yophilizations are generally hygroscopic, it is conceivable that water
adsor bed by the anorphous formis the reason that a hydrate was fornmed even

under excl ugbasueadroad nospheri c noi sture. The di screpancydiaibrRM2eé he TG
result and the water analysis by Karl Fischer titration may al so be an

| ndi cation a&g{saabmrm1hy&ﬁpﬁc@ab&nwya@5@t1§ mmuffyéla@édtzog%aﬁmﬁl D. DSC
of FormD Difterential scanning calorinetr DSC) was carried out on Form D

sanmpl es, wi eliput2l.5 @bque?d.beyt g d, %@?4(59@%# Anghont ah abaeh2 1Y abept30rl) usi ng
a heating rat€paf gd\%g@hn The DSC investigation of FormD reveal ed

mul tiple transi t| ons an endothermc signal near 75 C (AH - 13 J/g),
foll oned by a second endothermic signal near 147 C (AH - 27 J/g) and an

exot her ngcJ}%l gna%qgﬁﬁgr ﬁé‘gam% W%Eb‘ii_(ﬂm{e‘d ::_F?) dotherm c signal near 191 C

(AH - roscopicity o Dynam Cc vapor sorption of a
sanpl e of For m O'G haalysts drfoaddi samples ireviaaleda mmh'aloes of fromaBowd B4 t» albtit 9%

when ¢ he Pl o Waied Bio80 Ru8R%, A IR0 LML RN Bl Rl WRRCrRRLT! ot o1 ¥

rel eased when'r scanned to wever,
20 scanni ngalfdrailmh@ water56 ¢omplatelyr EQISDIVGQEUIGEI ri6@f’GNaSaanpleqoccmkanmg 1&Bowreight 3%

it ves. DERchReso U, AHRF e 08 Pt PRaRICHNRTRE! O © T

DVS i nvesti g i's COI’ISI s ?ﬁet he Karl
Fi scher10ti trat| on (hydrate-water content suggests a nonohydrate rather than

a hem hydr i |l.e 12. C herei nabove); however, the sanple recovered
at the end of tﬂﬁqﬁé@g%%asuremant agai n showed a Raman spectrumt hat

still substanti ajlffgremt scmﬁqumgl@hédimejryl{DSﬁ) Bas carfdd amik by Roday Evsamplesneeithdt is

expected that t, n|n XRPD
oabtorn Do Ees B HTRIT s o Rorteh R Aeite Bl ¥ 2BLAn

4- Am no- 5-f1 uor (DSD [o(f Féhmﬂi hyveafed peanttiplen-tthngitignsi FFhe most promment peak

benzi m dazol - u i n-2-one Lm, Pr. rat rmE FormE
o obt S8 nerrispranitd i R WSt ag! pPOCRat @8 < 7§ I rbehare S0ones

PCT/ US2006/ $202386/ sxﬁﬂ[ RhddtheiRik XY a Wasy mpeﬂdmmws@nﬁ emabaifn Wi’teéndit room

t enperature (R T.). for
about 93 °C, respectively), and a stronger endothermic signal near 130 °C (AH ~ 36 J/g).

E. Hygroscopicit& 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. Agqueous 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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about 24 hours with stirring. Sanple nunber one was taken fromthe slurry.
After about 48 hours, the suspension was filtered and solid obtained was
dried in alr roomtenperature. Both the sanple nunber one and the final
solid was ractﬁ?rl zed by XRPD and/or DSC as 5 Form%Ic ﬁ{sg@% 400 ng) was
di ssol ved ™% water and the sol ution was seeded f Sof Fonn E.
Suspensi on vvas stirred for 3 days at 23C. The resulting suspensi on was
filtered afrmMel4olid obtained characterized by XRPD and/or DSC as Form E.

From A (46ﬂ4Jm)xan\@ﬁeﬂh-saohuefiud@mAcﬂi SHit ofa Bhing30knioR6-396 4 mep-Was seeded
with 20 10 ng of Form B. suspension was stirred for 3 days at 23C. and

a thick paB‘P@faMsl'ylbe?he%ﬂlidaTﬂez'}‘leT‘l“PW&“ﬁd@FeFMSF diluted with 1.0 m
wat er, andasli @b&ﬂai‘amﬁ{dﬁ‘érﬁill«‘ A soI ution was obtained. The sol ution was
seeded agal n wi_th about 10 Form E_and the resul tin suspenS| on

stirred®for abdgm é’G(aH%rl'QOé‘%g)Z’f?@SUSPﬁ’éleilé‘ééptfp]nbf s PR Of dt-dxane #d) t er ed
and the sohiyialugl 9@@' Gbarasss ((3 gef by, W@h@@?ﬂdp@ﬁsuﬁ%s%ﬁrr@ﬁt@@for]rﬁS A

sol ution of the anmorphous form ) was ad : THF.
Subsequent #59ut 18 aprs apd dhegy was( ﬂtmﬁ )Thmghdamdtw&%drnéélumtlilﬁga%%rmre at 2
T. The resma;abt@gzed%ygms%nﬂ\@s stirred for about 24 hours at 2C, then
filtered. The solid obtained was dried in air at RT. and was characteri zed

by XRPD and/ or ThsGTAMRnalysis of- Senm R sergles pRTirviees thy cherpictlaiategrity PP thel  of THE
and 1. @y M 1, dREMedrBe dody aund\UfYonnuﬁ%Qn'eri‘er containing 2%l actic acid) at an

el evated tenperature ne r the boiling tenperature of the solution. The
solution was cooled to 1 C and precipitation occurred after about 2 hours.

Stirring of th%ﬁy%@gﬁgﬁﬁéﬂl%d at 1C for about 2 hours, then filtered.

The solid obtaine in air at RT. and was characterized by XRPD
and/ or DSC as BRPR was cm'@danttp;dbt@mgndtmXRPBmttmp)of\Hasn’s"wspsnmwashmna m xture

of 2.0 ni C&Ec?l@hef&rll’*%nWA th ?e %I Bne 5@&5’%@&%&‘ FotmP%S W Lh

stirring. Then suspensi on I'tere al hed Was dried in
ai r at 1§ ooprovidedpie Fagune &0. Rhletl‘feﬂ}nabmmhu w/om péahs wereat iabat! 5 ByaboXRPT) and/ or

DSC 9. For o fi 10 Rhout VR 088 XSk 34 cFRNIIE SRR £ SONL 14 1Rt g cher ool

|ntegr|tyo the areé he conpound o orrh E. 30 E.
X-Ray Anal steutsl 86 atieot 1% alRiPL). Wabow dit 2] @dutdtm ahoutlm%abtiun@i lsouk®RPD patterns

giaﬁglr (ran Ef I t?\tazml %{ Sarrg’bgt% aboﬁsfiu bg?lgw c?%r&pﬁ gur e gwa& zt [ \?;Iey
prom nent degmed . het a peaks wer e at about 6.1, about 8.4, 83
20 ¢
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 conﬁnned 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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WO 2006/ 127926 PCT/ US2006/ 020296 about 8.7, about 12.1, about 13.4, about
14.9, about 18.1, about 19.0, about 20.1, about 21.1 about 21.5, about
22.6, about 24.1, about 24.5, about 25.0, about 25.5, about 27.7, about
30.1, and about 30.6 degrees. 5 C. Analysis of Hydrate Water Content in

Form E TG apghishsesf Form E sanpl es reveal ed a wei ght |pegryséosfos@asg about 9%
to about 18% At a heating rate of 10 K/min the weight |oss started just

above anbient t & oq. dGaII the water is conpletely renoved near
160C. Sanpl es C%@g{;ﬁ%&{ wei ght | oss (corresponding to hydrate water
| 0ss) suggests tHean AF(@bQ‘nt EOCi rsg)awafsémmddd 20 mbofibensege: e spenensien Wisf f er ent i al

scanni ng ca%tg{ Pgﬁfogﬁl} tcfr}gé%r\é\%?a G 8 LR aflt! er?@affﬁfe?@dET%@Emfdeo%taﬂ%g? a_ Perkin

El mer DSC7 an sea ed inalr) using a heating rate 20 ¢/ mn.
DSC of For rrdlEednemeaﬂlba mahoum%nmumdmaed@racmrmedrhym atfamadd. peak 15

corresponded togn lﬁmﬁgﬁglgggcc{f%‘o%élsargﬁgg coﬁﬁm%d(tl‘fél_!: %:%l 111{6%1':?' offikch was

foll owed by a very snma her a very srra exot m c signal at
about 90C ahdtateatibefith@@mpoundedfferomiadad Jyrm Gnd a stronger endot hermi ¢ si gnal
near 130 C (AH -- 36 J/g). E. Hygroscopicity of FormE 20 Investigation of
one sanple of FormE in a DVS experinent reveals that Form E absorbs about
one addi ti oBal pé-RapMalyﬁlsnfaanGhen the relative hum di ty was increased to

90% A water co of 8‘V O%r d exi s.

hexahydrate at “high'fe fegicdy E ‘a‘“{‘eﬂ’emi? raﬁ?{gsgc\?/\té%s T ch) r?esami%?aﬁﬁ}ménd kept
at thisl@onel ddsaibed dor annhe&vm Emm;ﬂe Eul(mabammlﬂé bf/ the| XRRIM @atteydl pAF@mNGtier was
desor bed. Howeve C back t 0% r e wthin
Che i nvest | BATHG pABRELE RORER el Ty tep péeds.Hors P ol LS DT
suggests a ghoasH.s, alous 123, mbbit 8.5, 2bbitl620dboiol6. 2kt (Y1 tabodre 8. Bpdboak 18)6, any
particul ar theo St ted t For tion,. is likely
to become t#e lgfyrf;bf’llbc}lll&z@s g?“r?:ﬂsbé\%@\‘}épg gtgriﬂﬂ’fg%& fag?'ﬁg gatlfﬁgtt% b¥e under
hum d condi dbootps.8albua27.3 abhit @89 d6RSL af dhd@abodB2l7 |degeby to crystallizes into

Form | he mesonorphic form described in 30 Exanple 17 herein after) or
other forms, and eventually into forms C or D. F. Aqueous solubility of Form

E The aqueo@s suabisisiof ¥,4Miok:me Molrtehtlini-@AIG Was determ ned at 23C to 68 10
mg/m. 84 VO ZQI‘%G{?’E'&?ana ysmchl Y Os%?n/p e%?ezv%a ed a werg%\t ‘l%oss of about 7.4% in the
temperature range from about 140°C to 180°C, all essentially attributed to release of benzene.
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, i.e., in a
climatized laboratory at 23 £ 2 °C. Evaporation under a fast N, flow was performed at a flow
rate of approximately 0.4 liters/min and evaporation under a slow N, flow was performed at a
flow rate of approximately 0.03 liters/min through the channel system as described in WO
03/026797 A2. The duration of the evaporation experiment was about 67 hours, and the
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1, 4- Di oxane Heml - Sol vate of Lactic Acid Salt of

4- Am no- 5-f | uor o- 3-[ 6- (4- net hyl -

pi perazi n-1-yl)-1H benzi m dazol - 2-yl ] - 1H qui nol i n-2-one, FormF A
Preparation of FormF 5 Form A (about 100 ng) was suspended in 3.0 ml of a
m xture ofW@2Ws@2¥xene and methyl t-butyl ether (i.e. POVNBRN060D2S m ; 1/1,
v/v). The suspension was stirred at 5C for about 18 hours and then vvas
filtered. s'lih;&nsaisi were bqudlitnatel foasbait 6&bours A evaabraﬁbnTexpaﬁnbnmh whargact erized

by XRPD as rmE..T or con d t he
chemi cal intF gy ?%tﬁlewaieﬁ %aﬁeab;é e sa thﬁ as ubsenﬁﬁ 8m8{e Wﬁ]l al in
Form F. Bco)(ﬁﬁhs,db&r}aimisl s of FormF XRPD vvas carrl ed out to determ ne the
XRPD patterns of FormF in a simlar fashion as described for FormA in
Exanpl e 2. One exanple of the XRPD pattern of FormF is 15 provided in

Fi gure 40.BRel a{-RuﬁlAyalpﬁmﬂFIEnth\Ao t heta peaks were at about 5.2, about
5.7, about 10

, . out 11.7 out 1 2 about 15. 6,
about 16.0, ab ‘Y?ScﬁameﬁtS’BUP itém%nez%’é@g E#‘%“S 0528%}18191‘93 sifni étb%ﬂtmzl 2]
agout %é gas @&ﬁﬂbd%(%l%m@bﬁuExaa@JQZ ﬂﬁ@ﬁianﬂ:i‘!e %ﬁthe&ﬂ@]ﬂd bpﬁ'ﬁm%fl?bﬁhéﬁ i26. 0, 20
about ahout a t. and about ) egr ees. .

C. Anal ysi ogfed mgt lﬂrﬁiang(eg&ﬁélé ﬁ’fontl?an:B‘f")rfﬁ?fa PeakeTiere ahvevos plsabopt Eor m F
sanpl es shereh. 9 W&t G8, Bbeist 36 9f abBRQUls, shd 2B6ubé e hicy@ss. attributed to rel ease
of 1, 4-di oxane. Rel ease of t he di oxane was found to occur mai nly between

about BDC and 160C. After the rel ease of the di oxane, the 'H NMWR anal ysis of
25 the respidmié 1panpl e confirmed the chemcal integrity of the lactate salt
of the conpound of Fornula |I . Since the theoretical 1,4-dioxane content of

a hem sol viternediagsfaterf Hydentef Lagtiodgid Slt pEd-Aging;5-Spexe-3-Kald-methrr F i s a
1, 4- di oxangpHamhs O}I?Lfﬁﬁyenﬁiiﬂ"dm&l@z glplﬁgﬁu%ng_g%emﬁol vate of Lactic Acid

Salt of 4-Am no-5-T1uoro-3-[6-(4-net
pi perazi n-A-yl )Prmb@wqfrﬁoaaim 2-yl]-1H quinolin-2-one, Form G 85 WO .

2006/ 127926 PCTALE2A06) 0328t SRR 08 U OGP GaQF U it 200

mg) was suspe enzene e sUspension was stirred at room
t enperatu roasffo}iowdcmer tiBned Ahs iratied seliteon tweesl ifito lattiscleahd highly esbudpastetafitmed was

g[)'r ?nd G: n aelboulaé hcﬁw f50151 gfb\9a"1!ér vgag a{ﬂeﬁ% e p%?é? a%gga%bQgcﬁ'gﬁo%r&a%%%ta%d.XRpD as

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 127x10

mg/ml (equilibrium after at least 3 day at R.T.).
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5 The 'H NWR anal ysis of Form G sanples confirnmed the chemcal integrity of
the lactate salt of the conmpound of formula | in Form G B. X-Ray Anal ysis
of Form G XRPD was carried out to determ ne the XRPD patterns of FormGin a
simlar fashion 10 as described for FormA in Exanple 2. One exanple of the
XRPD patt erwo3hosn@fd3s G is provided in Figure 11. Rel atiyelissbaahisgnt
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, abouVaribﬁs ﬂxodifxaajims ofte Giverdiooin agdditia) todbesatdeR8b@l hezdimwill 4. 2, and
about 32.7 e t G FTIR
anal ysi s of gﬁg%ﬁfé those ﬁ%ellgé\plgv%a 81{1 e t%m??ﬁé @géngﬁ)cﬂl %Qéht ﬁlgdllj%) l??rllsg?rge

t enper at ur e alsanmendéd tonfhlalmﬂlhhl thd@:@pc of the (apiqenéddl clams. &nch aéfbryncal including el t o

rel ease nee.: t he eor pnt ent hem sol vate
i s expec ed ?etnztbepa.}en%(%m ctatlons a’%cg J(ﬁ)uosai1 lﬁgratucf tchtg‘i1 1F—’or mPG S Sent %Ppgenz
hem sol vat e incbrparajet dertin bykeferemephitcenfiotyn of Lactic Acid Sal t of .

4- Am no-5-fl uoro;3- [ 6-(4: methyl - pi perazi n-1 = - -

yl) - 1H benzi ni dalBi E“1‘2"81{*/1“]°-“1t1 ’éﬁipﬁiﬁ?ﬁﬁn‘? efif of Uy Brevipions! APPERREOR g N of
Form H A sol60/683999p tilddhiefap 20y pbas, shef artite caiént ng) which 1s theotporaa Itkiiedyt o 10. 0
m of acetor}ltrl |l e at 2C. The resulting suspension was stirred for about 24
hours at 2CIf%'H&R filtered. The solid obtained was dried in air at RT. and
was characterized by XRPD as Form H. 30 An evaporation experinment 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 experinment was about 67 hours, and the 86 WD 2006/ 127926

PCT/ 1JS2006/ 020296 suspensions were equilibrated for about 68 hours. An
evaporation experiment with 200 ng of FormAin 3.0 mM water gave FormH
whi ch was subsequently characterized and confirned by XRPD. 5 B. X-Ray

Anal ysis of FormH
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XRPDgwas carried out to determne 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. 10 Exanple 17 Internediate State of Hydrate of
Lactic Acid Salt of 4-Am no-5-fluoro-3-[6-(4-nethyl-

pi perazi n-1-yl)-I1H benzi m dazol -2-yl]-1H qui nolin-2-one, FormI| A
Preparationcphpfzerm | 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 turned into a thick and highly viscous paste after about 6 hours.
0.5 m of water was added to the paste, and again a solution was obtained.

However, hi n his. s i.on aj n_.turned o a thick and highl
vi scous pasi ’&/ﬁfyéf\%‘ﬁm YHgte %‘Jlﬁqf‘%tlfla@ad? l“’f F‘F?‘F‘B?‘f“&r?f ?H’é“lé?rueous pastg wzts

nmeasur ed by XRPD and 20 determned to be FormI. 'H NMR anal ysis. of Form|
sanples confirned integrity of the lactate salt. Karl Fischer titration of
Form | sanpl e indicates water contentyof about @ B. X-Ray Anal ysis of

Form | XRPD was carried out to determN @tTerns of Forml (as a

wet semi 25 solid) in a simlar fashi descried for Form A in Exanpl e
2. One exanple of the XRPDF patyerny hl is~provided in Figure 13.

Kk about 2.3, about 4.0, about
4.6, about 6.0, about "8 qbout 9.8, about 10.3, about 11.9,
about 12.5, about 13.4, abbut 14. 0, about 15.7, about 16. 2,
about 17.0, about 17.6 abo 8, about 19.2, about 20.0, about 20.6,

about 21.5, about 22. 2" aby st . 7,70about 30 24.1, about 25.1, about 25.5,
about 26.5, and about 30.0j;degrees. C. Aqueous Solubility of Form| The
aqueous solubility of Form1l in water was determ ned at 23C to 12710 ng/nj

(equilibriumafter at least 3 day at R T.). 87 WO 2006/ 127926

PCT/ US20061020296 Various nodifications of the invention, in addition to
t hose descrl.bed Tiertsidmte v didinbewagpirtBdinolad ritivas ehestisidrdte datentd thelaatié from
t he foregoi description,. Such nodificatjons are also intended to fal

wi t hi na¢t %ﬂggaﬁ%“3W“WHéOQB%EH@%BW@P%F&é“aﬁaﬁﬁ reference, including all 5
patents, patent applications, and journal literature, C|ted‘in t he present

applicationgis  +RGALPAY 5F GHnPREIN iOY mbfSHURRES: HelahyfdParENt 1 M LY.

4. The hydrate of claim 3 which is a mono-lactic acid salt.

5. The hydrate of claim 1 (Form B) having an X-ray powder diffraction pattern

comprising characteristic peaks, in terms of 26, at about 17.6°, about 19.3° and about 26.0°.

6. The hydrate of claim 5, wherein said X-ray powder diffraction pattern of said
hydrate further comprises characteristic peaks, in terms of 28, at about 23.3°, about 23.5° and
about 28.2°.

7. = The hydrate of claim 6, wherein said X-ray powder diffraction pattern of said
hydrate further comprises characteristic peaks, in terms of 26, at about 11.9°, about 15.3°, about
16.1°, and about 18.5°.
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This. application clains priority benefit of U S. Provisional Application
Ser. No. 60/683,999, filed May 23, 2005, the entire content of which is
i ncorporated herein by reference. 88 A CLAIM5S 1. A crystalline hydrate of

a lactic acid salt of a conmpound of Formulal: HHN NFNH2NH\ I NHH
H/ NOH HZ2 The hydrate of claiml| wherein the nolar ratio of the
hydrate water to the lactic acid salt of the conpound of Formula I is about

| or about 6. 3. The hydrate of claim1 which is a nonohydrate or

hexahydr at g, 4gf1gﬁfdrgt)é?)?:9faﬁn9fw drBin Thig W &d%r@ifmgg:p?t?&ﬁgf@aﬁﬂd salt. 5.

The hydrate of aiml orm B) having an X-tay powder raction pattern
conpr ihyilrate fottheraotmprissstcharapted it s, pebks, fretermss af2028,abatt @RS wand 3Bovd 12 8bout 19. 3
and about 26.0. 6. The hydrate of claim5, wherein said X-ray powder

diffraction pattern of said hydrate further conprises characteristic peaks,

in terms ob, 20, ThE haleWlof dRird 5, RN s3d cBysMihe BRRWES ABX2ay fowdehe hydrate of

claim6, wherein sald X-ray powder diffraction pattern of said hydrate
f ur t heliffreetinprpatiern comprisiog et lesstiBechpraeikistici pgakse imtsrnas of 29, sedecteslfionm: a4 1. 9, about

i o BP0z il 3o IR P b bfuta g fode 1 TN SR Bl S B gt ces

char acbeit 1916, 8bda€ &S, abolt 1 €3 Mo 2220 abdit 23B0aboufl 1.2, adb6t 230ubout 269, 9. The
hydrate of claim5, wherein said crystalline formhas an X-ray powder

h
di f f r 2BPYE8-2palqui %3 cahopt 15 8.9§0w301 7o akqut 32 2nahodt3 %et:iabpitc3 3pkadaboitn t er ns of
20, S%I4%Gped from at

10.  The hydrate of claim 5, wherein said X-ray powder diffraction pattern of said

hydrate is substantially as shown in Figure 6.

11.  The hydrate of claim 5, having a differential scanning calorimetry thermogram

comprising an endotherm at about 155 °C.
12. A composition comprising a hydrate according to claim 1, 2, 3,4 or 5.

13.  The composition of claim 12, wherein at least about 50% by weight of hydrate

present in said composition is present as Form B.

14.  The composition of claim 12, wherein at least about 70% by weight of hydrate

present in said composition is present as Form B.

15.  The composition of claim 12, wherein at least about 80% by weight of hydrate

present in said composition is present as Form B.

16.  The composition of claim 12, wherein at least about 90% by weight of hydrate

present in said composition is present as Form B.
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abouts 10. 2, about 11.3, about 11.6, about 11.9, about 12.9, about 15. 3,
about 15.6, about 16.1, about 17.6, about 18.5, about 19.3, about 22.3,
about 23.3, about 23.5, about 23.9, about 26.0, about 28.2, about 29.3,
about 29.8, about 30.7, about 32.2, about 32.6, about 33.1 and about 34.3.
10. The hydrate of claim5, wherein said X-ray powder diffraction pattern of
said hydrate is substantially as shown in Figure 6. 11. The hydrate of
claimb5, having a differential scanning calorinmetry thernogram conprising
an endot hermyat ghebsm ida of BRimA2CRRRERIat 1688 a6ONI5HSby W eRhiWidyatag _
according to claim1, 2, 3, 4 or 5. 13. The conposition of claim12, wherein
at | eagresapidnsaid 0ompysitig igipreserft ahYamaBe present in said conposition is
present as Form B. 14. The conposition of claim 12, wherein at |east about
70% by wei ght of hydrate present in said conposition is present as Form B.
15. The comm@si t Tae cethpesitdin®BfthimRewRérsinat lchgadbutdi9esby REYhDYf Hygiaght of
hydrate present in said conposition is present as Form B. 16. The
conposinresenf iBpaid campesitpon igRessentds form Bast about 90% by wei ght of hydrate
present in said conposition is present as FormB. 90 17. The conposition of
claim12, wherein at | east about 95% by wei ght of hydrate present in said
conposi tion 19s pilaseorhpasitidrorfieiddn 123furthérecoapnipingiatphamaztutidally aeck@tableher ei n
at | east about 99% by wei ght of hydrate present in said conposition is
present®@¥"Form B. 19. The conposition of claim12, further conprising a
pharmaceutically acceptable <carrier. 20. A nmethod for preparing the hydrate
of claimb5, conprising suspending FormA in a solution conprising water and
an organi c €81 vedt method farengparing thedydfatealfelaim2f, compoisiapsuspendaF omhariei n
said water is present in said solution in an anmount of abous.5%to about 20%
by *vormriol PN vl 4R GBas et B EPuPRR oo BERt e Bbbe
conpr i SC alhcrtifi 04l wated is @D R, salkisoRGA M &n &hdunt bLabodt 59 t¥ absid 20%eyeof . 22.
The net hod of cl ai m 20, erein said organic solvent conprises one or nore
of et W@H#Me. acetone, methyl ethyl ketone, and acetonitrile. 23. A hydrate
of alactic acid salt of a conmpound of Formula | prepared by the nethod of
cl ai m 20.

21.  The method of claim 20, wherein said organic solvent comprises an alcohol, a

ketone, an organic nitrile, or mixture thereof.

22.  The method of claim 20, wherein said organic solvent comprises one or more of

ethanol, acetone, methyl ethyl ketone, and acetonitrile.

23. A hydrate of a lactic acid salt of a compound of Formula I prepared by the method

of claim 20.

24. A solid formulation for oral administration comprising a hydrate according to

claim 1,2, 3,4, 5 or 23.
25.  The formulation of claim 24, wherein said formulation is in the form of a powder.

26.  The formulation of claim 24 wherein said hydrate remains substantially intact

under ambient conditions for a period greater than about 36 hours.
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24. A solid formulation for oral adm nistration conprising a hydrate
according to claiml, 2, 3, 4, 5 or 23. 25. The formulation of claim 24,
wherein said forrmulation is in the formof a powder. 26. The formul ati on of
claim 24 wherein said hydrate remains substantially intact under anbient
conditions for a period greater than about 36 hours. 91 27, The fornul ation
of claim24 wherein said hydrate remains substantially intact under anbient
conditions for a period greater than about 1 week. 28. The formnul ati on of
clai m 24 whenei N THAIYALALE LS WheSHRS AN dkAL Lnditl @Bdtantig Glia@DI ent
conditions for a period greater than about 1 nonth. 29. The fofrnulation of
cl ai m 2hdevrenteént ceraditgonsyfolr aperiodenentershapudbsutalnvéekl | y i ntact under anbi ent
conditions for a period greater than about 6 nonths. 30. The formnul ati on of
claim 24 wherein said hydrate remains substantially intact under anbient

condi tions f@r aTReférffllHioRaF elaink DAWhaRMNMaidlh)ieAs rendlns sHbSARANS irftat M _
conprising a formulation according to claim?24. 32. The dosage formof claim

31, whemnderpnguen cershaens foior pariod gacabseparaboyi | monthabl et , capsul e, capl et
pellets, or granules. 33. The hydrate of claiml1, 2, 3, 4, 5 or 23 for use
in therapy. 34. The use of the hydrate of claim1l1, 2, 3, 4, 5 or 23 in the
manuf act ur e 20f a ThedsinudnAof tlalim R evheretadaidtiidraaé rep@antsasubstadiially headtse of

cl aim 34 wherein sajd cancer js nultiple nyeloma (MM, acute myel ogenous

| euk eniWderRumbent sonsitionsdorapreind grentes dlan bapemonthy| on cancer, or mel anona.
92

30.  The formulation of claim 24 wherein said hydrate remains substantially intact

under ambient conditions for a period greater than about 1 year.
31. A dosage form comprising a formulation according to claim 24.

32.  The dosage form of claim 31, wherein said dosage form is a powder, pill, tablet,

capsule, caplet, pellets, or granules.
33. The hydrate of claim 1, 2, 3, 4, 5, or 23 for use in therapy.

34.  The use of the hydrate of claim 1, 2, 3, 4, 5, or 23 in the manufacture of a

medicament for the treatment of cancer.

35.  The use of claim 34 wherein said cancer is multiple myeloma (MM), acute

myelogenous leukemia (AML), prostate cancer, breast cancer, colon cancer, or melanoma.
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