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[0002] This invention relates to hehrBbishigs ystalline forns of
N-[ 3-fluoro-4-([6-

(met hyl oxy) - 7- [ ( 3- KOS REFERBNCOE G0V REPATED A PPLICA FTONS OXY) pheny1l-N - (4-

fl uorophenyl ) cycl opropane-1, 1- di car boxam de. The invention also relates to
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The invention furth te ds” of ‘treat’ing cancer by in i biting,
regul ati h{yﬂ&ﬁtﬁl&rwdﬁmﬂlmm@hl{?%@@gmm conteasofieashiobwhisbiareg crystal | i ne

hydr at es 6- (met hyl oxy) - 7-[ ( 3- nor phol i n- 4-
yl pr opyp(l)"%% %“f&rﬂ’o ‘%?nb%éf eé‘)%é/)phenylFN' (4-fluorophenyl)cycl opropane-1, 1-

di car boxam de. Background of the Invention [0003] Traditionally, dramatic
| mprove tlctpm he treatnent of cancer are associated with identification
SSIAA pshe

of ther ¥epUOL ¢ i ng t hr ough novel mechanisms. One mechani sm t hat

can be egguog] t edhishinveaiisielatek GAtyARINd drystalliR faim!-.tﬂfmsommé-m{@tel n ki nase
activity because signal transduction through protein kinase activation is

responsi nethylexy) el 3 mgrpheligs4 dfﬂ?ﬁ@?&]ﬂ%‘t‘?lﬂ’s“ PropRsAYd N (4. Protein kinase

signal t hﬁ%ﬂ&éﬁ&l‘)&@lob&p%&pﬂ-ﬁfchx%blia?ﬂldé efte AR fiffor dlso rbRles %(ﬁl{mhfoeutrl&pal
gastric, head and neck, lung, breast, prostate, and col orectal cancers;

hepat ocekompasitiopneaniaiingerysiallipgformsef theninvengiogr Bhit inventign furtier felatestto on of
brai n t uphp,Gebd t&gm[rgoc%?x%lr B&&fh eﬁ‘}g‘é}reﬁﬁlﬁﬁ@z{ﬁ rﬁl%d&ﬁt&nfgﬁgﬁdsé? ndlS eceptor
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play cri Hicﬁmbxd’nﬁﬂeﬁs in various cellular activities, deregulation of protein
ki nase enzymatic activity can lead to altered cell uI ar properties, such as
uncontrol led cell growth associated with cancer. In addition to oncol ogi cal

i ndi cat i @3skaranddérafe kiveaiéh Si gnaling is inplicated in numerous other

pat hol ogi caI di seases, including, for exanple, inmunol ogical
[0003] Tradmonally, dramatic improvements in the treatment of cancer are associated
with identification of therapeutic agents acting through novel mechanisms. One mechanism
that can be exploited in cancer treatment is the modulation of protein kinase activity because
signal transduction through protein kinase activation is responsible for many of the
characteristics of tumor cells. Protein kinase signal transduction is of particular relevance in,
for example, renal, gastric, head and neck, lung, breast, prostate, and colorectal cancers;
hepatocellular carcinoma; as well as in the growth and proliferation of brain tumor cells.
[0004]  Protein kinases can be categorized as receptor type or non-receptor type.
Receptor-type tyrosine kinases are comprised of a large number of transmembrane receptors
with diverse biological activity. For a detailed discussion of the receptor-type tyrosine
kinases see Plowman et al., DN&P 7(6): 334-339, 1994. Since protein kinases and their
ligands play critical roles in various cellular activities, deregulation of protein kinase
enzymatic activity can lead to altered cellular properties, such as uncontrolled cell growth

associated with cancer. In addition to oncological indications, altered kinase signaling is

implicated in numerous other pathological diseases, including, for example, immunological



WD 2011/ 112896PCT/ US2011/ 028035 224990/ 10- 003C- PC/ 309713 di sorders,

cardi ovascul ar di seases, inflammtory di seases, and degenerative di seases.
Ther ef or evOpp O dR8Y6ki nases are attractive targets for s®aljuspwllee’ose drug
di scovery. Particularly attractive targets for snal | 250/CPePaBili3at i on
Wi th respect to antiangi ogenic and antiproliferative activity include
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Sea. The peReQaf Atsivé BARE HPmAFNBEcUISmbAifaRARAhGEHEE 19htIhEiogasd or (HGF) ,
a potent inducer of angiogenesis. Binding of HGF to c-Met induces
act i vat i erd astiprofiferative agiivity inglude seceprphispptyensipe kinagas crMetuKDRagrKit Agh i ncr ease
of receptﬂg? agg pdent  signaling, which pronotes cell growth and invasion.
Ant i HGF antibodi es or HGF ant agoni sts have been shown to inhibit tunor
met ast as{@005h vThokihBee:-MutHsithe pragotypit mOpnberidf aeutgaGiy of etdFadimeric Revi ews 2002
13, 41-59). .c-Met. overex ion.ha enn [ d ] ariety of
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al ., OiBGE digscos HAH antagowsts havedren shown & iR BIPPTORCIEYASIHP 48P mal  gr owt h
factor ( FE) MaltSe il EftolGACRICIBUIreHacf Rikwd RROGS 41VSZ5FMRRT ephr i n si gnal
transduction w prevent cell proliferation and angi ogenesis, two key
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gast r oi Ni@Sivh Market, QN Rimb MIRIcZenSB RS B Sk el 1aBRF, Dre€blscéveérpTsdayacut e
nmyel oid | eukem a (A } NK homa, small-cell 1ung cancer

M), NK | ynp . ,
neur obl a§3®%§(19b§ﬁ%b¢?&gi angd \WHSHsreeapipre o desirahle drgisior smph melesyle
el evat ed ;fafiGs SA otht v APstlRhAL Getfufhr FABoREVS) SRARL o Of
neopl asi éﬁg@gﬁi%ﬁ%ﬂ&ﬁrgﬂ@%uro i E’#o’?rsa[t osiﬂs efype lﬁ% NF-T) , rre%enchyrral
t unor s GtySdsnednohserzeseptore (the YESERs)N thecellsuifacgscagsing themh to dingkrize and soci at ed
with actiyate - Kit 008] Ki nas lt-3 (Faseld S| i -3) is
constit utblgc\q/)g}e% cg\&atﬁldvueﬁoé% t\r/?"]glﬁr?ﬁ@] é)ﬁlgnr?," ) @?et erFlLer‘;’g‘fi %%%%ﬁelen}%glé e?‘ gﬁg regi on
or in theorioh hwalg mimdnoglobulin-likeelokiaina sesiitm@insmembrane $pangjeg pgamanti on of
patients with Reilly, .Leuk. L ho 20Q3 44: 1- é 0 ordi ngly,
! |- PR e bR ce § Ryt Asmei: VESE e oY EQfTIor
nodul at e ahdVESFRIMI VEGER' @ Krdowalto fikdiie AsaBall HRRd kitdwnadellilat ie§ponsisng c- Met ,
VEGFR2, KDR_c-Kit, Axl, flt-3, and flt-4 described above, are particularly
desi r abl é’ng'a nmeans to treat or prevent disease states associated with
abnormal cell proliferation and angi ogenesis. One such snall-nolecule is
N[ 3-fiuoro-4-({6-(nmethyloxy)-7-[(3-mrpholin-4-yl propypoxy] qui nol i n4-yl } ox
y) phenyl | - N - (4-fiuorophenyl)cycl opropane-1, 1-di car boxam de, Conpound (1),
whi ch has the chem cal structure:




WO 2005- 030140 descri bes the synthesis of Conpound (1) (Exanples 25, 30,
36, 42, 43 and 44) and al so discloses the therapeutic activity of this

nol ecul e WO 20189, regul ate and/ or nodul ate t he si gnalPCTA®A&dO2808DN Of

ki nases, (Assays, Table 4, entry 312). Conpound (1) 2%@%"”(9@8??'%%’8?}13% to
have a c-Met |1 C50 val ue of about 0.6 nanonolar (nM. PCT/US09/064341, which

cl ai ms prob@r]i t YKinGseld-15it (4Nodiied siehbelpfagbi reedpton br §idd] TRsr0&8ptofd)iis epdlovenber
13, 2008, describes a scal ed-up synt hg}%i z}ﬁg Cqonpound g% ljFOOé)O] Al t hough
t her apeud resersqrrtyresig kinase (REK pbelonging te Bispdtietdsrv FREhAAAOR FEPent , the
sol i d-st &gﬁnﬁﬁr @v@n@?;\)/r\%ﬁio%%‘ﬂ alKid/ard DG figdAl hhdbekh BesdRbel iR RARIY of Heamar al | y,
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or all ofeichéeismatiRmiorsaGISTs amEmast el discase, asabvell & othen disoielem lassoniatetd wiBummar y  of
the I nventjon %0011] This invention relates to a crystalline hydrate of

N[ 3- 1 udfiaed ¢ X8 (nethyl oxy)-7-

[ (3- mor pfpebsin- 4Kiay @RY tf_}r@w&%gbm Kiftrsé3Y s conayipupivan vt tvabéd (vilr inlitadsrg pheny |l ) cy
cl opr opanel, 1-di car boxam de, npound (1) that exists as a variable hydrate

wi th sevelftel inghaiuzismembrapelreaion onin Urhactivafinadeand terldnasedemae AGAYEE or
treat mnBroﬁéﬂiﬁ?%&ielﬁé’wgﬁﬂm {Re), LA, IPsbtioRtd 003 @ Ryt ei n ki nase

activity. sed above, signal transduction through protein kinase
acti vati (609)s r Asedinglyl sematlanolenulecogipounde thahspeeificalyi ishibitgegifate. gadier cel | s.
Protein ki i I t ). i rL G I\@@tﬂ&e' for
exanpl e, I%P @ﬁ%’g m%esgéégl tlbag]%)&?ﬁ%fé; HF@E%I Ea(r:tg ufﬁgéédé%%yeegast r (’:]d(]jg(.’gc.

met ast at Kit, 4asflr3,and fir-4 desorised, abbreaare pardicwl ek desralje assomeans tstreag bt

carcinoma), lyng, breast. .prostate and colorectal cancers,. qua cell
el o d Peisiidie HRReReRET i ondl e e REbS el RRE R s DR e
hepat ocekhall-mble6ié BiNWBTAuorbaL ¢ théthyloand-[sPpmbgliblin-48ii@bpyeRy lglmokn- as wel |

as in th rowh and proliferatjon of brajp tunor cells. [0012] Accordingly,
The. 1 nvemsTIoR a IRE e Laropts HABRIREPBIE | kPRt DmPoTRETh Mhehods
conpri SehAqRe dhemtic@rl dthgut® @ subject in need thereof therapeutically
effective amounts of at |east one crystalline hydrate of Conpound (I).

[ 0013] I n anot her enbodi nent, the invention provides nethods of treating
di seases or disorders associated w th ungogyrolled, abnornal, and/or

unwanted cellular activities. Thes ohprise admnistering to a
I

subj ect, in need thereof, therapeuti y gef bectli v&_anounts of at |east one
crystalline hydrate of ECO ound (1¥. T0014] The invVention further provides
phar maceut i cal conposi t\pns€ FHNQ
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WO 2005-030140 describes the synthesis of Compound (I) (Examples 25, 30, 36, 42, 43 and
44) and also discloses the therapeutic activity of this molecule to inhibit, regulate and/or
modulate the signal transduction of kinases, (Assays, Table 4, entry 312). Compound (I) has
been measured to have a c-Met ICsq value of about 0.6 nanomolar (nM). PCT/US09/064341,
which claims priority to U.S. provisional application 61/199,088, filed November 13, 2008,
describes a scaled-up synthesis of Compound (I).

[6010]  Although therapeutic efficacy is the primary concern for a therapeutic agent, the

solid-state form can be equally important to its development. Generally, the drug developer
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therapeutically effective anmounts of at |east one crystalline hydrate of
Compound (1) and a pharmaceutically acceptable excipient. Brief Description
of the Fiyores/11IgP85] Fig. 1-A shows the sorption and de®orfiseen/ogsdsves of
the Gravimetric Vapor Sorption Study (G\/S) of ConpoufRtPo¢19008¢-P<BRY 3i ne
hydrate from Exanple 1.1.1. [0016]Fig. 1-B shows the XRPD pattern for
Conpounderdedvoes ty Sisadver @ erybrgitinafoemitliap podsesagslesirablelprdpertieé\uch as

2011/ 112896PCT/ U82011 35 224990/ 3C-PC1309713...[0p17 C shows
the DSC $atiglapiayywatsToP "%ﬁ B‘Eﬁ‘n‘ﬂiz &f)’v“ec?} 8‘5“%"2‘1“1"?‘£§‘0Fﬂﬁ8 F‘ég‘é’[yf B}Sﬂ}’ &ﬁ%’( e 1.1. 1.

[ 0018] Fi ﬂmalaiabﬁlﬂpwﬁd rfegn%dﬂ-c%hiyhﬂrMﬁéf@aﬁﬁm@ém@ﬁéf&es(shﬁmt@rMsﬁlﬂidmré,e hydrate
fromExanple 1 19 -E shows the solid state 13Cl\%lVRspectra of

Conpoundatfd/or bm'ay@laanlw (Pféh%@fﬂg afecordingyndiscavepy @f ope pr more qayssadling 1gTMS) - £ shows
the soli g,SiRless sbitfe MMRoPREG!dered prdpRAREKIH It irdg déSdIgphdrRe

Summary of the Invention

[0011] This invention relates to a crystalline hydrate of N-[3-fluoro-4-({6-(methyloxy)-7-
[(3-morpholin-4-ylpropyl)oxy]quinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide, Compound (I) that exists as a variable hydrate with several states of
hydration. The invention provides methods for treatment of cancer by exploiting the
modulation of protein kinase activity. As discussed above, signal transduction through
protein kinase activation is responsible for many of the characteristics of tumor cells. Protein
kinase signal transduction is of particular relevance in, for example, renal (e.g. papillary renal
cell carcinoma), gastric (e.g. metastatic gastric carcinoma), head and neck (e.g. squamous cell
carcinoma), lung, breast, prostate, and colorectal cancers, quamous cell myeloid leukemia,
hemangiomas, melanomas, astrocytomas, glioblastomas, hepatocellular carcinoma, hereditary
and sporadic renal papilloma, as well as in the growth and proliferation of brain tumor cells.
[0012]  Accordingly, the invention also relates to methods of treating cancer. These
methods comprise administering to a subject in need thereof therapeutically effective
amounts of at least one crystalline hydrate of Compound (I).

[0013] In another embodiment, the invention provides methods of treating diseases or
disorders associated with uncontrolled, abnormal, and/or unwanted cellular activities. These
methods comprise administering to a subject, in need thereof, therapeutically effective
amounts of at least one crystalline hydrate of Compound (I).

[0014]  The invention further provides pharmaceutical compositions containing
therapeutically effective amounts of at least one crystalline hydrate of Compound (I) and a

pharmaceutically acceptable excipient.

Brief Description of the Figures

[0015]  Fig. 1-A shows the sorption and desorption curves of the Gravimetric Vapor
Sorption Study (GVS) of Compound (I) crystalline hydrate from Example 1.1.1.

[0016]  Fig. 1-B shows the XRPD pattern for Compound (I) crystalline hydrate from
Example 1.1.1.



hydrates from Exanple 1.1.2. [0021]Fig. 1-G shows the Raman spectra of
Compound (I) crystalline hydrates from Exanple 1.1.2. Arrows denote subtle
changes iWOhE/”Ip96tra rel ated to hydration state. Fi g. PCT/US2@1a)028BdwWs t he
spectrum from 3700 cm1 to 200 cmt Fig. 1-Gb) shows?289GWPBEBC073he
spectrum from 1700 cm | to 1100 cn¥ [0022]Fig. 1-H shows the XRPD patterns
of Conpofosd7) | ) Figl y-€Ishbwi he Dathértm@gratndialonipelisd (IM@yduallihehyidyatefrowdi t i ons
fromExapple 1.1.3. In (a), the full diffraction patterns are shown. In
(b), exp&rdeRie fddi ons highlighting peak shifts are shown. In both (a) and
(b), diffgoagf i ORjgP D MbWS RIS heMibelas of Einfdahd g&wgamaaﬂydm@h%n{f romtop
to botton): the initial condition of 40 percent , imediately after
vacuum i Example 1dd- (to reach nearly 0 percent RH), 125 minutes after vacuum
i s appli gpqopndeaf { er i.al 13] . Detail ed
Deser | pt FRLEr Pk Freb SRR ROl SRR O Camfund 8 eRRaLRE

N- 13- f | ubydrates ff¢rs Egaraplaylléxy) - 71( 3- nor phol i n- 4-

yl pronyn ui pol | p-4- xyyphengl kaN, - (4- opane-1, 1-
Ui Car boxAE." BB bE oy e SBSETE NIRR s bR URE R ARE LTS, 1
hydr at e bjdrilesfpan Bdarply 11il2at exi sts as a variable hydrate with several
hydrati o t es, i ng.from about O nol ar ui val ent . of ter to about
Vot ar DRl B V31 shof e Ko speson ok Copyat AR inS Risries i s bel ow
descri begkiigsie 1 2y Atralb HédtehyiBilleadhanged in tho spRem@Iatdd)to Agdraich shge. R, t1he
invention including their re,g)ar atjon_and, characteri zation. These

p .
cryst al | B{@ shgwiihe gpestryatfromh? L0 e e@kem 5 Figy 11G{Bhthows ablayin pfifhe
desol vat gsecif o708 bmh YS!t Ao . Where the degree of hydration ranges from
nearly anhydrous to an upper _stoichionmetric linmt approximtely equal to a
monohydr 0821 ( SFigohdhshows the XBED patieqis ealiompound,(}) crysading ydmtes pnder Xy, W ;
Ri gsbee, répdtivggléxﬂiélgggﬁ{mon§ﬁjogl gle 1..817.3. Iégaﬁ,'tﬁg?uil d-mﬁctﬁﬂll aﬂerﬁg ake of a

conpound can racterized by various ysi cal properties such as

sol ubi | i shownpdh ¢h)reg ppueditegions highlightinglprak dhifts peshéwm, Indoth @) addbe NVR WO
2011/ 112 [0 4990/.10- 003C- PC/ 3097 t y, and
Raman spglc gzgé—ég%é% ensérggﬁ?%/r,%%dq% ﬁ %élr" ﬁ?"%(l:%l%;)'/]%& zrﬂ"ig)?oﬁtjatgP %t?o ‘[cl}?%gﬁiéorrpound
can be i daditiohiofd0 parcenc RH; muhelidta g dfterova@uuhr io aplise (totréreh néarlyopepeent ng t hei r
respecti | ytical, data, such. their XRPD patterns or, solid state NWVR
peaks. - | KADHIES gimuEAfey YAchup BcaPPlcfo and et e maferBs reipried, 0 49R8KE i nvent i on
result i Rpsolid state characterization data that contain simlarities
consistent with a single form These simlarities are evidenced by the
peaks in Table 1, which shows characteristic peaks fromthe XRPD patterns,

the soli pegfied DeddMBtioR 6Eednverignt Ne Raman spectra, that are conmmon to the
range of hydration states. Table 1 It solid-state NVR (ppm 0.2 ppm from

TVS) ' 9FCaystalline Hygragesof

Ipropyloxv]quinolin-4-yl }oxy)phenyl]-N'-(4-flucrophenyl)cyclopropane-1,1-

dicarboxamide, Compound (1)

[0023]  The invention relates to a crystalline hydrate of Compound (I) that exists as a

Ahwerostr(Lo-(methyloxy)-7-[(3-morpholin-4-

variable hydrate with several hydration states, varying from about 0.1 molar equivalent of
water to about | molar equivalent of water relative to Compound (I). The Examples below
describe these crystalline hydrates of Compound (I) according to the invention including their
preparation and characterization. These crystalline forms are variable hydrates, also known
as isomorphic desolvates and channel hydrates, where the degree of hydration ranges from
nearly anhydrous to an upper stoichiometric limit approximately equal to a monohydrate.
(Stephenson, G. A.; Groleau, E. G.; Kleeman, R. L.; Xu, W.; Rigsbee, D. R. J. Pharm. Sci.
1998, 87, 536-42). The solid state of a compound can be characterized by various physical

properties such as solubility, melting point, x-ray powder diffraction, solid state NMR
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from CFC13) Raman spectroscopy (Raman shift, cm1l 2 cml) XRPD (degrees 2
theta 0.2 02 theta) 173.3 -116.3 1623 9.0 160.9 -125.1 1503 10.2 158.6
1436 12. OW025113112896 PCT/US2011/028035

224990/10-003C-PC/309713
spectroscopy, and Raman spectroscopy. Generally, different crystalline forms of a compound
can be identified, or characterized, one from the other by comparing their respective
analytical data, such as their XRPD patterns or solid state NMR peaks. In the present
instance, the hydrate states of the present invention result in solid state characterization data
that contain similarities consistent with a single form. These similarities are evidenced by the
peaks in Table 1, which shows characteristic peaks from the XRPD patterns, the solid state

NMR spectra, and the Raman spectra, that are common to the range of hydration states.

Table 1

°C solid-state NMR | "°F solid-state NMR | Raman spectroscopy | XRPD (degrees 2
(ppm, £ 0.2 ppm, (ppm, + 0.4 ppm, | (Raman shift,cm™ +2 | theta + 0.2 °2 theta)
from TMS) from CFCl3) cm™)

173.3 -116.3 1623 9.0

160.9 -125.1 1503 10.2

158.6 1436 12.0

155.3 1337 15.6

152.7 901 16.2

149.8 853 19.9

135.4 779 20.3

1254 744 22.1

100.3 708 24.4

67.1 : 634

54.6

26.1

22.6

[0024]  The crystalline hydrates of the present invention may be characterized by these
sets of characteristic peaks separately or combinations thereof or subsets thereof., For
example, combinations and subsets of peaks that are not subject to interference by common
pharmaceutical exicipents may be used to characterize the crystalline hydrates.

[0025]  Crystalline hydrates of Compound (I) disclosed here may possess advantages vis-
4-vis each other and other forms. Such advantages may suggest the use of one form for a
particular formulation or processing, or as an intermediate. For example, a crystalline
anhydrate of Compound (I) has the propensity to convert to the hydrate of the present
invention in water-based formulations.

[0026]  As shown in the Examples below, a crystalline hydrate of Compound (I) may be
prepared by dissolving Compound (I) in an aqueous solvent, and then crystallizing the
crystalline hydrate of Compound (I) from the aqueous solution. The aqueous solvent may be

water or a combination of water and an organic solvent, for example, a combination of water
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and acetone. Alternatively, a crystalline hydrate of Compound (I) may be prepared by
placing a crystalline hydrate of Compound (I) in a humidity chamber under conditions and
for a time sufficient to increase or decrease its degree of hydration. The humidity chamber
may be a closed environment with controlled humidity or an open environment where its
humidity level is sufficient to cause a change in hydration when a crystalline Compound (I)

hydrate is exposed to that open environment.

Methods of Treatment

[6027]  As discussed above, Compound (I) possesses beneficial therapeutic properties in
its ability to specifically inhibit, regulate and/or modulate the signal transduction of kinases,
particularly including c-Met, KDR, ¢-Kit, AxI, flt-3, and flt-4. This makes Compound (I)
particularly desirable as a therapeutic to treat and/or prevent disease states associated with
abnormal cell proliferation and angiogenesis.

[0028] The invention therefore provides methods for treatment and/or prevention of
cancer by exploiting the modulation of protein kinase activity. As discussed above, signal
transduction through protein kinase activation is responsible for many of the characteristics of
tumor cells. Protein kinase signal transduction is of particular relevance in, for example,
renal cancer (e.g. papillary renal cell carcinoma, sporadic renal papilloma), gastric cancer
(e.g. metastatic gastric carcinoma), head and neck cancer (e.g. squamous cell carcinoma),
lung cancer (e.g., non-small cell lung cancer), breast cancer, prostate cancer, and colorectal
cancers, quamous cell myeloid leukemia, hemangiomas, melanomas, brain cancers (e.g.
astrocytomas, glioblastomas), and hepatocellular carcinoma.

[0029]  Accordingly, the invention relates to a method of treating and/or preventing
cancer. The method comprises administering to a subject, in need thereof, a therapeutically
effective amount of a crystalline hydrate of N-[3-fluoro-4-( { 6-(methyloxy)-7-[(3-morpholin-
4-ylpropyl)oxylquinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, Compound (I), according to the invention. The crystalline hydrate of
Compound (I) administered may be in any of the crystalline hydrates of the invention and
mixtures of crystalline hydrates. The subject to be treated is generally a mammal and most
often a human. The cancer being treated is preferably one discussed above, such as renal
cancer, gastric cancer, head and neck cancer, lung cancer, breast cancer, prostate cancer,
colorectal cancer, squamous cell myeloid leukemia, hemangiomas, melanomas, astrocytomas,

glioblastomas, hereditary and sporadic renal papilloma, squamous cell carcinoma, and brain
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tumors but may be any form of cancer for which crystalline hydrates of Compound (I)

according to the invention have efficacy.

Pharmaceutica! Compositions of the Invention
[0030] The invention relates to pharmaceutical compositions comprising a therapeutically

effective amount of at least one crystalline hydrate of N-[3-fluoro-4-({6-(methyloxy)-7-[(3-
morpholin-4-ylpropyl)oxy]quinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, Compound (I), according to the invention and at least one pharmaceutically
acceptable carrier, (also known as a pharmaceutically acceptable excipient). As discussed
above, the crystalline hydrates of Compound (I) are therapeutically useful for the treatment
and/or prevention of disease states associated with abnormal cell proliferation and
angiogenesis. The crystalline hydrates of Compound (I) possess therapeutic activity to
inhibit, regulate and/or modulate the signal transduction of kinases such as described in
WO02005-030140. Pharmaceutical compositions for the treatment of those disease states
contain a therapeutically effective amount of at least one crystalline hydrate of Compound (I)
according to the invention to inhibit, regulate and/or modulate the signal transduction of
kinases as appropriate for treatment of a patient with the particular disease. A pharmaceutical
composition of the invention may be in any pharmaceutical form which contains a crystalline
hydrate of Compound (I) according to the invention. The pharmaceutical composition may
be, for example, a tablet, capsule, liquid suspension, injectable, topical, or transdermal. The
pharmaceutical compositions generally contain about 1percent to about 99 percent by weight
of at least one crystalline hydrate of Compound (I) of the invention and 99 percent to 1
percent by weight of a suitable pharmaceutical excipient. In one example, the composition
will be between about 5 percent and about 75 percent by weight of a crystalline hydrate of
Compound () of the invention, with the remainder of the composition being suitable
pharmaceutical excipients or other adjuvants, as discussed below.

[0031] A “therapeutically effective amount of a crystalline hydrate of N-[3-fluoro-4-({6-
(methyloxy)-7-[(3-morpholin-4-ylpropyl)oxy]quinolin-4-yl }oxy)phenyl]-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide” according to the invention sufficient to
inhibit, regulate and/or modulate the signal transduction of kinases” (discussed here
concerning the pharmaceutical compositions) refers to any amount sufficient to treat a patient
suffering from any of a variety of cancers associated with abnormal cell proliferation and
angiogenesis. The actual amount required for treatment of any particular patient will depend

upon a variety of factors including the disease state being treated and its severity; the specific
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Press, 155-173, 2001. The crystalline hydrates of Compound (I) according to the invention,
and pharmaceutical compositions containing them, may be used in combination with
anticancer or other agents that are generally administered to a patient being treated for cancer.
They may also be co-formulated with one or more of such agents in a single pharmaceutical
composition.

[0032] Depending on the type of pharmaceutical composition, the pharmaceutically
acceptable carrier may be chosen from any one or a combination of carriers known in the art.
The choice of the pharmaceutically acceptable carrier depends upon the pharmaceutical form
and the desired method of administration to be used. For a pharmaceutical composition of
the invention, that is, one containing a crystalline hydrate of Compound (I) of the invention, a
carrier should be chosen so as to substantially maintain the particular crystalline hydrate of
Compound (I) of the invention. In other words, the carrier should not substantially alter the
crystalline hydrate of the compound (I) of the invention. Nor should the carrier be otherwise
incompatible with the crystalline hydrate of Compound (I) according to the invention, such as
by producing any undesirable biological effect or otherwise interacting in a deleterious
manner with any other component(s) of the pharmaceutical composition.

[0033]  The pharmaceutical compositions of the invention may be prepared by methods
known in the pharmaceutical formulation art, for example, see Remington’s Pharmaceutical
Sciences, 18th Ed., (Mack Publishing Company, Easton, Pa., 1990). In a solid dosage forms,
at least one crystalline hydrate of Compound (I) may be admixed with at least one
pharmaceutically acceptable excipient such as sodium citrate or dicalcium phosphate or any
other excipients known to those of skill in the art, such as: (a) fillers or extenders, as for
example, starches, lactose, sucrose, glucose, mannitol, and silicic acid, (b) binders, as for
example, cellulose derivatives, starch, alignates, gelatin, polyvinylpyrrolidone, sucrose, and
gum acacia, (c) humectants, as for example, glycerol, (d) disintegrating agents, as for
example, agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, croscarmellose

sodium, complex silicates, and sodium carbonate, (e) solution retarders, as for example
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[0036] Suspensions, in addition to the active compounds, may contain suspending agents,

as for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacanth, or
mixtures of these substances, and the like. ’

[0037] Compositions for rectal administrations are, for example, suppositories that can be
prepared by mixing the compounds of the invention with, for example, suitable non-irritating ‘
excipients or carriers such as cocoa butter, polyethyleneglycol or a suppository wax, which

are solid at ordinary temperatures but liquid at body temperature and therefore, melt while in

a suitable body cavity and release the active compound therein,
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intr avaglp&%rlrhéd ai :Bbmeéﬁ;&m@e laivd atlaﬂibreacluﬁﬁlenﬂsalmg 1 BrshdvmhélKRPD pantethhe form

of solid, seni-soli ilized powde d] osagg forms, such as
for examivrd\- [?t'ﬂmf@‘f‘s(w é‘H‘f}Bﬂg’f)t)ﬂr[i(%g‘orpﬁP\"P‘é Y‘%?Hytlo QU4 hard gel ati n

capsul es % h&nm d@ﬁrba%qa@& talfifie hytRatk Fog,
prefer abl’yilg?)\g\)gﬁ??}tlwgighbﬁ?‘%nyﬁ%u??gb le for sinple r§?n nlest)tu;atll on of

preci se dosmpled.l.IO0Ehefolsfvangipsiaks at@ut@edfneatékﬁ?rﬁhﬁé&+9t1|°8rﬂ1€itasw@fﬁa¢eﬂtlﬁed

admnistra i.n % n st ed
accordi né"{"s?{iﬂ’éj’ e% e§609'65f§f\2ié§?{0ypffal? slggslegéltaltgtzg??ob@ lagjzgat ed.
Exanpl es: ISExmmlle 7120.0r20322G8,i2017, 201 2B’I1y23 ¢,a>13 CHaD et 25.0aOnbyrpeaks

N4A3-f | uoro 4- g

(et hyl o [%ﬁ‘efﬁ)arrﬁﬁ'd?'??’Fth‘*s?ﬂ?rgﬁb??lj)’&fﬁffﬁfﬂ fop e identifieation of nheny1] - N - ( 4-
f1 uor Oph%li}bda)lﬁx}f‘ﬁhﬁl%%ﬁ&‘?for%s EEy &ﬁf@%@@e‘a@s 6F ¥ §ulbsdt kier®df &l st €, Conpound
(ry. 1 . Preparation of ound stal line Hydrate.” [0039] The

hydr at e mf§wpntépahmftq§ye&Gdlyﬂr@temfg?emoylddi) Conpound (1) and 50 nL of n-
propanol to a 250 nlL beaker. The suspension was heated to 90C with stirring
via a magnetic stir bar at 200 rpm AtZer 2 hours, the solids were fully

di ssolved in an anber solution. At the 1 hour and 2 hour tinepoints, 10 nL
of n-propanol was added to account for evaporative effects and return the
vol une of the solution to 50 nL. The solution was then hot-filtered through
a 1.6 mcroneter glass fiber filter. The solution was then allowed to dry
overnlght in the beaker to a pomder whi ch was then redi ssolved in 150 nL

o A oA e o o, o o .



WD 2011/ 112896PCT/ US2011/ 028035 224990/ 10- 003C- PC/ 309713 [ 0040] Kar | Fi sher
wat er content determ nations were perfornmed using a standard procedure.
Wat er corwernninmEgsdsreasured with a Brinkmann KF1 V4 Met r 80mURZEL 1ARBD et er
equi pped with a 703 Ti stirrer and using Hydranal CotH¥Ra-CRGPEEEENL .
Sanmpl es were introduced into the vessel as solids. Approximtely 30-35 ng
of sanpl ¢0043F uDST themopians ateroarquifedaning lad AOhseurysitoQ2000cliffeemiaund (1)

prepared in Exanple 1.1 2 S_nmeasuyr in | i cate and s.found to have
an aver aé%a%%ﬂgr&}ﬁfrerﬁs W"z’?‘%ﬁSﬁiy-&g‘ﬂ}m ﬁd g‘ﬁ??%%gﬁffysw\i\l‘?‘ﬁhé‘gﬁtﬁ replicate
agr eei ng ptepared i EAAnplell . peWasWeighdd i Ak @ irdY hBLnfudADSC pSRr Meigal ( GVS)
study was run_ using a standard procedure. Sanples were run on a dynamc
vapor soM{3t F3lfd 2N PRI i8R Presivre Richanteadsriskig pich By therpan tosgthial (Ao USSR

sof t war e a5 SRR IR DhASiiratita). fﬁeytemgéstbaé vaaglrmped/%mmss@mﬁﬂ@ % ‘Zfa' on

desorption isothermwas perforned as outlined below The st rd i sotherm
exper i merfe/mipie.f A peakanetingrempgratues of 187w 9nd acheat/flow of 44.2 /g vaameaguirgsler cent
RH, incr j 1 ohi o] i 1.4t per cent
R mor e el bdbintd, ARG RERGERLEH, AR AUt bbb dtald PR

humi di t y farm, GvhidrtbarmelRtdt i 9. L. fBhe8Q thetmogranreis sdven inHig 1eCyst al | i ne
Conpound ( | repared in anple 1.1.1 showed a 2.5 percent weight gain at
25 C andEgB&‘?)rgvcc Vﬁfltsﬁ{frﬁl%}@)&"mﬁ'ﬂ@wﬁég“gczﬂoﬁti on and desorption curves are
shown i n[084g] 1TSA thbrénogdnsSaididqoitedARThgdEOInplrim¢ht£Q50es are shown in Fig.
1-A The S results show evjdence that the hydrai;7 behaves as an

i sonor philBCTHRERV IS Argl w25t e samplespamwas taged, 48d 3.9 EQméhgramse man, R L.;
Xu, W; Rompham,(I)erysklliné hy&ta@ piepare@iin EXsa 1.8.{ was BfacétPih thd fia4ghdhe X-ray
powder diffraction pattern of Conpound (I) crystalline hydrate prepared in
Exanpl e €Mpemiusg yas@mpee &em@ér’%o%orﬂma VG minutex peeighey ofiiX ipgcednet er .
caml o o e PRy B B AT DS B s used w th a
Cu K- al pdecompdsitiori. She J6iA thermoptrmisghover mtFig. Igdwer of 40 kV and 45 mA. A 2
t heta st ize of .0. deqr /st ep a ste | 7 seconds was
used. Sari'grzzgﬁ' \?\%q'rgtl?'b&g% %1“%§§ (?rﬂﬁ@“'&yé}d f?rté r‘{'zt“!sPl %ﬂrggenggryﬂg?tﬁ’gd at room
t enper at Statesand at anbient humidity. Fig. 1-B shows the XRPD pattern for

y11 oxy) pHBHST 1R Ta0 eabinens g bR i e e
crystal | Ergnply @ ﬂt;ﬁdvaeﬁe(;@IEeéaﬁml(ﬁmllsére&-topmgs.f Withaké Vigl toeAkmondd, tese
experinmental 2 theta + 0.1 2 theta were identified in _the XRP&I_Qattern:

6.6, 9.0aliquotspvereeach stored ipchampers withglegccany(Dsi-Rifef® gricalgum siliggle RH23 1 17 4,
18. 2, 18p¢§‘cen§ra¥uratg9 Eg’u%ngproﬁndeg(@ B@r’cen%k-}ﬁ; safifatd litgi:ﬁm]ﬂhtlcﬁﬁie‘&ll I?e?ce%t 24. 2,

24.5, 25 y pea ow 2 theta are given as these are generally
pr ef er r eRH) oaturdtesl magmasiuh ichlaride@d3 pércent RED zdnd ispturaged spdinmetiorida(75f or ms.  The

Sy not oPftbert R 258 sanles deRetBRBled diE £ Rbeks TR i oGk sGIRint e, 1/ 50055
bl erential) Seann o ogl ol ey Jadar e U 09 2 1A
500 IS cossiiite MR speire BT AF Ry SR D el el R PRRERATE 1%L 1 vas
wei ghed @imple 1 80 wte hétfuRedikin ABiuRetAVaiRée 400 tripld-Fonmbe Wasuarated by

appl yi ng pressure bg‘ hand and pushi ng,each part the gan t oget her (al so
known as OBeratEggiea [H HequsAey 30887 Mz 1 NMERospsetravere QbRined PSIRgREFY om 25 C

to 225 C glﬁgﬂa??gﬁ%égs‘éhgencéwﬁﬁébn%} jf-hi?lgtrfpfe_rmﬁfnﬁ‘ﬁc'érn?aﬁﬁf-an%ﬁﬁpﬂmﬁgfyﬁ&oea heat

flow of 44 asured for the nel'ting endotfierm” After the nelting

event, r ata sy diefuency ofchkRbe: cAitisear povegt ramghirem di so $Okiz wahisedonr HenHnel t s at
194.1 C, t s in Eig. 1 y
ol o ted CHURRE St PR BB kAR e Ral Shingidebali UeEA MBI B 2 212,

a TA | nstfiverprind otalki@éband suppression pulse sequence. 1F spectra were obtained using the

same spectrometer and probe, using a cross-polarization pulse sequence and spinning at a
rotor frequency of 12.5 kHz. Fig. 1-E shows the solid state 13C NMR spectra of the five
hydration states of Compound (I) crystalline hydrate prepared in Example 1.1.3. The e
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Ther nogravi netric Anal yzer. The sanple pan was tared, and 9.9760 m |l |igrans
of Conpound (1) crystalline hydrate prepared in Exanple 1.1.1 was placed in
t he pan. wbeotigngsdsat ure was ranped from25 C to 300 C RCTAB2@/M/289683 . A
wei ght | oss of 2.97 percent was observed up to 160 C24RPAGOREPHER i onal
wei ght | oss beyond 200C from deconposition. The TGA thernogramis shown in
Fi g. 1- DNMR peak.poftti@Rarerepatedodlathenp eundethylyilage wisd ppoh (pasts pyrdnidlion) Wi t h

Di fferent drati on States Fi ye 150 aI| ots aken fromthe
or e o 1 B G AR SIO A oy P SGEsh Bl Mt ame P A8 ol aced | 10
L scr ewedipkatioh alRaradt¥rishc p&ks ¥or @le Hy@Re ffcﬁmu@@hd Mt@‘&?c: NURGPSILS thiaR each
stored in chanmbers with desiccant (Dri - g\% tricalciumsili cate RH 2-3

per cent ) commpR fo-plled thej hydsatipn ﬁi‘tésrﬁl@éde(l@abse"(‘é 16040, 1388, dp28eld2(% t hi um
chlori de4dgd 1B§HCP)'3t4 ﬁb@s 6?@%&@28@ m%%pméhg i #39 shi%3c Rek6€Mh RH) . and
saturated sodi um chiorid 75 percent | es were renoved after 2
weeks anddditignetdthis bﬂtyoﬂsﬁeat awqbwr‘ecdomﬁlgf bE tasiftys the hyflebdsit8e| i d- st at e NVR
spectra I anple 1.1.2
wer e acqgllg r g% F%WS%B& u ees?l?(%/%%?ie: Ni\gg 15'3\695 ?}[% % ﬁgcﬁgc@qss ta%é?’)rf omnet er

oper at i ng:ompomd:(mcﬂysfatlmqlhgdmge pedpai28 $h Braniyiz 1. IIB%Mdsmmc‘f’F NMRr e obt ai ned
usmgacross pol ar.i zat i ul,s uenevmt Br mmtr

e sonanc PRGN e ipeR s il ity > Fr o bEE v ta ohChy M@ e prefon ok By

l'i near powpHm! aﬁmoﬁﬂsﬁmné’lﬁaltvanaﬁm&lahd Y@iBrati6 £ B &th s&lmestaléfFNMRrp»eiksta& enhance
cross-pol arization effici eng%bwpl nni ngﬂm debands were el im nated

five- pul Sensidgtedto bg feEstis aigj dhis Believed atdhesibde b‘itgFadélpSQE'F?tablﬁver e

obt ai ned chmbabbbdifedSAME MREH HRIRAR 'Nl\fﬂ@%d@fr?%ults%ﬁ?éé@t tﬁat%@ﬁaﬁteﬁal ari zation
pul se seguence and spinning at a rotor frequency o . Fig. 1-E
shows t héesgbmieg|inggndsamorg® MpRIcEpectra of the five hydr at| on states of

2011/ 11289880 YRS BB SaBHE TR RSP R S SRR st Rkl T0

are r epoptepded ol Exainple It 62 et mquie&dwitgialﬁnemamicﬁlepﬁﬁﬁ spparoimetgpequipped! i on) and
are quot &g recisi o use,of instrunental.

Sari avl ity gk Rtecferiig ubeRB R RHANPEA Bagd 4TI idep 1 ¢ e

solid stamﬁroll.ammwrrﬁcnemétmalaseh%s a?sreemwawﬂtsattmglofOBSWeT hysbvwaletedn St at es
i ncl ude

160.9, 158.6, 155, 135.4, 125.4,
100.3, 6 lie Has léacegemfa gymissosgopsifie.ang Piacsﬁwﬂyaﬂg tis e g i~ i
addi ti Onstﬁgé LA $nrh 1a84r. sp&tsﬂ@rwapﬁﬁlﬂsalﬁrﬁn hnen¥eolidetediaf2 cih' Fesofutigh! ft as the
hydrati on state changes. Fig. -F shows the solid state 19F NMR spectra of

the fiveThyHF-Ramanspeeti @fsthwywh%wquwf Cempaung| (D)jip daripyg hydratiohy epar ed i n
Exanpl e t 16. 3 and
1251 p%)tﬁ%l?e 3'?‘%&3% iF%lgﬁe%ﬁ‘%” %\I E‘Bk?fgﬁiﬁ“?ﬂﬁ&ﬁ?@ﬂ 2%@1133,%31 due to

i nst r unenbsatved ar tha BT Ratygn spedrea kd imt ghangeoveBdehumddifydangegxploredr 1884 peaks

are consi e hydrate. It is believed that the
subtle bu?dajl’ g‘g*ér de@egﬁﬁ %‘Egggjggﬂobser ved in 13C and I9F solid state
NVR speciig. r(ﬂ&uidt&:&tigﬁGBthbaind(ﬂi)aCfmtaaine&[ydi-e&(}#iﬂﬁDﬁ&rem Hydratianor phi c
manner. [ 0047 Fourier-tr orm (FT) Raman spectrum of Conpound (1)
ishyeriabieFupidibtRRD i i

crystall Exanmple 1.1.2 was acquired using a Therno

Ni col et ffads d]s peatampRio? Ehe@vm;ianﬂﬂ(lwryﬁﬂalmel ﬂyqnwlwm ;irépagsamsﬁ\@@lmtegm mani um

detector and a notorized stage accessory w.th videqg control . 064

mi cr omet simikaptedhat jplxamplsdl bl ¢ 1 serigghdRichesof pﬂ'ﬁp‘l}f“d@)%‘h’w Pf?i’éfeﬂ er ed
sanpl e m@ggﬁhgﬁﬁ%efaﬂéxwa@r alxms mupmsmep@f &4 lodR 84 cBhbmedictigRcs |y into

t he bea e stage 1-mm | aser spot size was used, and 512 scans
wer e col kiggle datclnused farrthig buuéys oY artablsrhuntidity W@mmrﬁp@e@ pma Bruken b8

e I A

obser ved stage 4ndeS YD SHGas }Bnpﬂmmxu mlipmxnuatelg Béungef matariat wes packeddintoya r ange

expl or ed stam?ess SIee}SSagr?ple H‘ L}("i)’er am} genZly ﬂat(t)ened 8”Fh3c foﬁowmg aécﬁﬁsnt?o% para%l?’eétlers were

used: Cu K-alpha radiation, 40 mA, 40 kV, continuous scan mode using a step size of

0.017°2 theta over the scan range 2° to 40° 2 theta, 0.1 s step time. Figure 1-H shows the
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1.1.3. Characterization of Conpound (1) Crystalline Hydrate with D fferent
Hydration States by Variable-Hum dity XRPD. [0048] A sanple of the Conpound
(1) crystwbi2omet1psodr at e was prepared using a procedure $CRiUSao1102808hat |
Exanple 1.1.1. A series of batches of Conpound (1) HHPYIGOBC-BHIPEE by
slurrying in acetone/water m xtures with activities of 0.3 to 0.9 were
conbi ned XRPDghaaéerheofcrgstdtijiechyiatecdbrairedcle the initidh cenditianchf 40 yerceIRH- humi dity

XRPD was. pe orne Advance ra di ffractoneter
aui pped MRCHAE g AarLLS Ao A a L AEY Stk ehuRE L2 milssalEl U Cae
Hum di fi %cuurﬁﬁ@ﬁ;%liédmﬂ&iﬂér a2 mdgerdf isi@lMEd Rl40VRfeaIkedhe mnapmai anl ess
steel sanple holder and gently flattened. The follow ng a¢qui sition

par anet et ipjaland Gzl “"'GlPOK“%iF?}FF&?S the patigm eeflected arambions CRRAILIGNS 3pd SHOYRs scan
node usi ot SN 2
theta. o grE )3 PetBIfingpddyq shITAAnHE 2Ry 0972 RARCrE idehuficd

2011/ 112896@KRPD$@M/a§)ﬁ@®8&aQRd9@@hMe Q9BEs IS 0T A dXRPO 33 t1R &k ns  of
crystalli t e hl 1 nd|t| ent RH
e at 416 B AFb LR AR 8 28, ThEen P o BLe R P YT B 155

m nut es adfficient\t@chattaterise &Bpfykﬁllme aydiatabf €smpdad@t erial is returned to 40
percent RH The XRPD pattern at the initial and final tinme points matches
the pattern collected at anbient conditions and shown in Figure 1-B. The
foll ow ng peaks at an experinental 02 theta 0.2 2 theta were identified in
the XRPD pattern as peaks that did not change as the sanple was dried: 9.0,
10.2, 12.0, 15.6, 16.2, 19.9, 20.3, 22.1, and 24.4. The entire list of
peaks, or a subset thereof, may be sufficient to characterize the
crystalline hydrate of Conpound (1). WD 2011/112896PCT/ US2011/ 028035
224990/ 10- 003C- PC1309713 The claimed invention is: 1. Crystalline

N 3-fluoro-4-( {

6- (et hyl oxy) - 7- [ ( 3- nor phol i n-4-yl propyl ) oxy] qui nol i n4-yl } oxy) phenyl | - N- (4-
fl uorophenyl ) cycl opropane-1, 1-di car boxam de hydrate. 2. The crystalline

N[ 3-f | uor o- 4- 06- ( et hyl oxy) - 7- [ ( 3- nor phol i n- 4-

yl propypoxy] qui nol i n-4-yl ) oxy) phenyl | -N -(4-fl uorophenyl)cycl opropane-1, 1-
di car boxam de hydrate of claim 1, wherein the degree of hydration ranges
fromabout 0.1 nolar equivalent of water to about 1 nol ar equival ent of
water relative to N43-fluoro-4-({6-

(met hyl oxy) - 7-[ ( 3- nor phol i n-4-yl propyl ) oxy] qui nol i n-4-yl | oxy) phenyl | -N - (4-
fl uorophenyl ) cycl opropane- 1, 1-di carboxam de. 3. The crystalline

N[ 3-fluoro-4-( | 6-(nethyloxy)-7-[(3-norpholin-4- ylpropyl)oxy]

qui nol i n-4-yl | oxy) phenyl] - N - (4-fl uorophenyl)cycl opr opane-1, 1-

di car boxam de hydrate of claim 1l characterized by at | east one of: a
solid state 13C NWVR spectrumwi th peaks at 173.3, 160.9, 158.6, 155. 3,
152.7, 149.8, 135.4, 125.4, 100.3, 67.1, 54.6, 26.1, and 22.6 ppm 0.2 ppm
a solid state 19F NVR spectrumw th peaks at -116.8 and -128.6 ppm 0.4 ppm
relative to CFC13;
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an X-ray powder diffraction pattern with peaks at 9.0, 10.2, 12.0, 15.6,

16.2, 19.9, 20.3, 22.1, and 24.4 2 theta 0.202 theta; and a Raman
spect rumwot2bipga89s at 1623, 1503, 1436, 1337, 901, 853PCTAB2017142803Y08, and
634 2 cml|. 4. The crystalline 224990/10-003C-PC/309713

N[ 3-f | uor o- 4- 06- ( et hyl oxy) - 7- [ ( 3- nor phol i n- 4-

yl pr opy p@ky¢laiicd ddviemtich-iy:| ) oxy) phenyl) - N- (4-f | uor ophenyl ) cycl opr opane- 1, 1-
di car boxam de hydrate of claim 3 characterized by at | east two of: a
solid state 13C NWR spectrumw th peaks at 173.3, 160.9, 158.6, 155. 3,

152.7, 149.8, C}«B@Illﬁe Nl[g'i_ﬂu@ro 490@- @nctl@?ox}) 7-94- n@orﬁl?(ﬁmh yl@ﬂiﬁyl?@xg@ G- 0. 2 ppm

asolld state pectrum wi t h peaks at ppm 0.4 ppm

rel ati ve4wbogpehenyll- N'(4 ﬂuaWP')@"WBSUCP@WRéﬁe'HF'ﬂfCF‘@@l‘WﬁC Bydratern wi t h peaks at
9.0, 10.2, 12.0, 15.6, 16.2, 19.9, 20.3, 22.1, and 24.402 theta 0.202

t het a; and WO 2011/ 112896PCT/ US2011/ 028035 224990/ 10- 003C- PC/ 309713

a Raman ?,pectThnﬂwal&neﬁ\b&ﬁum-ﬂﬂiﬁﬁnethﬁ%) Ti4BeorpheBir4- 901, 853, 779, 744,

KIE)?B ?ngfiﬁo%ﬁl)ﬁyg@r?ollph y’N) ?ph%ﬂ%‘](s-g%ﬁJyﬁo&henﬁll)ﬁyclopropane 1,1-

yl propy| jioapdxpmiiduotyidratelofididimdy ypéreinyhed depte 4 lﬁﬁdm:tronphgayfr@m)abbm@rlopane 1,1-
di b 4, wh t d t

e L T N T e
wat er r e{(méthyiexy)g- [t\nﬁofﬁhum myfbr&;{yﬁ)oxy]qumonnA -yl }oxy)phenyl]-N'-(4-

(et hyl oxy) - 7- [ (3- mor phol i n- 4-yl propypoxy] qui noli n- 4-yl ) oxy) phenyl | - N- (4-
fl uor othHVPQWﬂP%’B]PB@aﬁ@ hl- i‘cﬂibemgfxam de. 6. A pharnaceuti cal

conposition conprising a therapeutically effective anount of the
crystalline

N[1§% fl ;Joﬁo 4- ’fWXSZBIﬂCW &9901?-4}‘(4@(mﬁhﬁﬂ@l)ﬂr[@tm?h%@rﬁpgxyI quLI nolhl 3 4; f
yl) oxy) p C xam de hydrate o
claim1l gﬁg’\f’g)"m{" leu%t l@%ﬁﬂxi)lc?eép(lﬁ ose)&ng |] %' ?ﬁb&%‘? qA nmet hod of
treati ngdlcahmamlded(yldmta mﬁcﬂuymtlhbamctapzedbyadmsnomdrl ng to a subject in need
t hereof a ther ffectiv unt

N43-f | uor o- 4- a( ﬁ%t ﬁ;@o(g?ﬁpe?trmﬂv h f)ﬁt l|73ﬁ ilgb;? g?%gyﬁ)sojx %qui nol i n-4-yl)
0f<y_)phiny4%8 N_?I,_54 mwtmwy{5ma§o%rﬂaam¢bnﬂ¢dmpmboi<am de Eydrate (9)f "
claim 1. : claim erein su is uman. : e
met hod of cl a‘i Smfﬁh%‘%—l% Wﬁ‘é‘“’é‘hﬁ&f‘él’ea%%f‘tnb t{?%-&fﬁgp@@(@%g% fromthe
group copsdiveg tdOF@f; renal cancer, gastric cancer, head and neck cancer,

| ung cancer, breast cancer, g‘;ostate cancer, coI orectal cancer squanous

cel | nyel oi d aneXrkayroyden@ffeatonamiemn Wity Reaksa 2.0, Ll dAQusS-6d012. 43P ci nom,
hepat ocebﬁylﬁrl Qﬁdﬂﬁ@%té‘mg 2b§g{eﬂ\ gapcer. 10. The method of claim9,
t

wher ei n € cancer being treated 1S selected fromt heﬁgroup consi sting of
papi | | ary renaRaman spectancvitiopeaks #d03hd 663, 4634, 133 80 h8vh 7dhd4etl8st at i c

gastri C Gaf&No By

4, The crystalline N-[3-fluoro-4-({6-(methyloxy)-7-[(3-morpholin-4-
ylpropyl)oxylquinolin-4-yl joxy)phenyl}-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide hydrate of claim 3 characterized by at least two of:

a solid state >C NMR spectrum with peaks at 173.3, 160.9, 158.6, 155.3, 152.7,
149.8, 135.4, 125.4, 100.3, 67.1, 54.6, 26.1, and 22.6 ppm % 0.2 ppm;

a solid state '’F NMR spectrum with peaks at -116.8 and -128.6 ppm + 0.4 ppm
relative to CFCl;;

an X-ray powder diffraction pattern with peaks at 9.0, 10.2, 12.0, 15.6, 16.2, 19.9,
20.3, 22.1, and 24.4 °2 theta = 0.2 °2 theta; and
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11. The method of claim9, wherein the cancer is hepatocellul ar carcinona.
WD 2011/ 112896PCT/ US2011/ 028035 224990/ 10- 003C- PC/ 309713 12. A net hod of
treati ng warRoHr12896npri sing the step of adm ni stering t®@Ca/USe1H28035 n need
thereof a therapeutically effective amount of the cr34PgI4-§03ePC/305713

N43-f | uor o- 4- 06- (et hyl oxy) - 7-

R3- mor phol i n-#ARythgr peottuldwith peakaal 1623,4503,)14936/ ) 3370891, 853y 779,474#) 708; ophenyl ) cy
cl opropangdl é-%%caq boxam de hydrate of claim 3, wherein the cancer being
treated PRISE%L¢Bd from t he group consisting of renal cancer, gastric
cancer, head and neck cancer, l|lung cancer, breast cancer, prostate cancer,
colorectal cancer, squanous ceII myel oi d Ieukenla henanglonas nmel anonas,

squamous Scel | ThearystabinedN- [31@1#?1@1%& (methyloxsar/dihewephaherdbr ai n cancer.  13.
The nmeth S W The net hod of
claim 129$v3%g g@ﬁégé\gﬂg"?b glltl)kr]\FNt C;A(ta)%t g(%hé";yl)@ ? ?r om t he group
consi st i drganbbxmdd hydeateofretaim 4, wq‘uammlwsdegeb of kyalration sangesfromabowi dtlat i ¢

gastric ﬁ%Lal(l;a | Bent of15ater-|EQ gtl%l o(fjaro%lluvgaléanlft ”}\%éer r"‘ﬂﬁ {orNeH-' rﬁgos ?Qllcﬁg s

hepat oce car CI nora. |ng o I'ne

N43- | uo(metylé:6-7([ rﬂembmhomw-yvfmmaexﬂmmm meﬂxw;bmnﬁw J#xy] qui nol i n-4-y1)
oxy) phen %fﬁ 4 f1 uor opheny] cl Q ropane-1, 1- di carboxam de hydrate of
claim1 g‘B H?eg ll)ﬁjdl"ﬂ‘é’p%'{% QX %:%anm “di ssol ving N[ 3-fluoro-4-( (

6- (et hyl oxy) - 7- [ (3- nor phol i n- 4-yl propypoxy] qui nol i n4-yl } oxy) pheny1J- N- (4-f

| uor ophenypcycl opr opane- 1, 1-di carboxam de in an aqueous sol vent, and
crystal | Pzi ngA PREM@FpEEa CPmPpRsitiqncamprisiRg pihgrapqutically effective amount of the

6- (et hykrgg(t)ﬁ)mg N[[@;%TUGR{@ml (hfde ony) 7 3 morpholm—4—ylpr 8y1|2|oxr¥ c}u1n01m-4-
yl propyl ) 0xy] qui nol I n- 4-yl | oxy) ph&ny é' | uor yl')cycl opr opane 1, 1-
di car boxhpxiephepyli ai-&-ﬂucumhehﬂ)eacfgwmesloll mrbwamdﬂhydmtm@ftqmm lofndar epari ng

?rgfpﬁg?/fhﬁ’zi‘l“a‘%g‘r‘%@gf% ’gﬁ’l‘cﬁ %?n( Ze;lh{l)%ﬂ)th;(l;’ M (4-fl uorophenyl)cycl op
ropane-1, 1- di car boxam de hydrate of claim 1l conprising the step of:
7. A method of treating cancer, comprising the step of administering to a subject in need
thereof a therapeutically effective amount of the crystalline N-[3-fluoro-4-({6-(methyloxy)-7-
[(3-morpholin-4-ylpropyl)oxylquinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-

1,1-dicarboxamide hydrate of claim 1.

8. The method of claim 7 wherein the subject is a human.

9. The method of claim 7, wherein the cancer being treated is selected from the group
consisting of renal cancer, gastric cancer, head and neck cancer, lung cancer, breast cancer,
prostate cancer, colorectal cancer, squamous cell myeloid leukemia, hemangiomas,
melanomas, squamous cell carcinoma, hepatocellular carcinoma and brain cancer.

10.  The method of claim 9, wherein the cancer being treated is selected from the group
consisting of papillary renal cell carcinoma, squamous cell carcinoma and metastatic gastric

carcinoma.

11.  The method of claim 9, wherein the cancer is hepatocellular carcinoma.
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placing a crystalline N 3-fluoro-4-(16-(nethyl oxy)-7-[(3-norpholin-4-
yl propypoxy] qui nol i n-4-yl } oxy) phenyli-N -(4-fl uorophenyl)cycl opropane-1, 1-
di car boxawDaelihyasdate in a hum dity chanmber under condi PCHAS2@ENM2808F a ti e
sufficient to increase or decrease the degree of hydPAYPOKHCBFPERYPEL3aI i ne
N13-f | uor o- 44(6- (et hyl oxy)-7- [(3-norpholin-4-yl propypoxy] qui nolin-4-yl
) oxy) phenf.l J- Almethbdfolf treatimgloanvyt, oy prisingrthepaepedf, allmdtiisteningan a sulgect inysbedt e.
thereof a therapeutically effective amount of the crystalline N-[3-fluoro-4-({6-(methyloxy)-7-
[(3-morpholin-4-ylpropyl)oxy]quinolin-4-yl joxy)phenyl]}-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide hydrate of claim 3, wherein the cancer being treated is selected from the
group consisting of renal cancer, gastric cancer, head and neck cancer, lung cancer, breast
cancer, prostate cancer, colorectal cancer, squamous cell myeloid leukemia, hemangiomas,

melanomas, squamous cell carcinoma, hepatocellular carcinoma and brain cancer.
13.  The method of claim 12 wherein the subject is human.

14.  The method of claim 12, wherein the cancer being treated is selected from the group

consisting of cell carcinoma, squamous cell carcinoma and metastatic gastric carcinoma.
15. The method of claim 12, wherein the cancer is hepatocellular carcinoma.

16. A method of preparing the crystalline N-[3-fluoro-4-({ 6-(methyloxy)-7-[(3-
morpholin-4-ylpropyl)oxy]quinolin-4-yl }oxy)phenyl}-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide hydrate of claim 1 comprising the steps of:

dissolving N-[3-fluoro-4-({ 6-(methyloxy)-7-[(3-morpholin-4-ylpropyl)oxy]quinolin-
4-yl}oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1, 1 -dicarboxamide in an aqueous solvent,
and

crystallizing the crystalline N-[3-fluoro-4-({ 6-(methyloxy)-7-[(3-morpholin-4-
ylpropyl)oxy]quinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1,1-

dicarboxamide hydrate from the aqueous solution.

17. A method of preparing the crystalline N-[3-fluoro-4-({6-(methyloxy)-7-[(3-
morpholin-4-ylpropyl)oxy]quinolin-4-yl Joxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide hydrate of claim | comprising the step of:

placing a crystalline N-[3-fluoro-4-({ 6-(methyloxy)-7-[(3-morpholin-4-
ylpropyl)oxy]quinolin-4-yl }oxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide hydrate in a humidity chamber under conditions and for a time sufficient to
increase or decrease the degree of hydration of crystalline N-[3-fluoro-4-({ 6-(methyloxy)-7-
[(3-morpholin-4-ylpropyl)oxy]quinolin-4-yl Joxy)phenyl]-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide hydrate.
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