MALATE SALT OF N- (4- {[6 ,7-BI'S (METHYLOXY) QUI NOLI N-4-YL] OXY}PHENYL-N -
(4 - FLUOROPHENYL) CYCLOPROPANE-I | -DI CARBOXAM DE, AND CRYSTALLI NE FORMS
THEROF FGRODbie/0BBREATVENT OF CANCER Cross-reference to Retatusdobppivcati ons
[ 0001] This application clainms priority to U S. provisional application

61/ 14%424x dhvlresk dapugny, 161 2@3%yghhch is incorporated herein by

r ef er eyuegon ke hnieal ) fisgl 0§ Q0OH udho Bisdy 8 ¢l @BUbBROPEIRALES b rafBbahepsal t S
of N- (Mdo{ ci¥BTALbirs RExtMzy resROF- R Mek | TREATMENT OF CANCER

yl ] oxy} phenyl)-N - (4-fluorophenyl)cycl opropane-1,1-di carboxam de and to
crystalline and anorphous fornms of the mal ate salts of

N-(4-{[6, 7- bi s(net hyl oxy) - qui nol i n- 4-

yl ] oxy} phenyl ) - N - (4-f| uoCeghedylereno Reptaas)tichtidnsdi car boxani de. The

mal at e salts of

N-
(4-{[ 6, 7- H09ket Rhyis applivatigniclaims priontfp oS proytimyl appligatiqnadly 14542 bgtkehy 1 ) cycl op
ropane- |, ﬁh%?ﬁ@%g?” qﬁchl %l:(tk?&atg@ﬁ r&flb er&ﬁ%@ (L)-malate salt, (2) the
a

(D)-mal ate s and (4) mxtures therof. The
di scl osure also relates to phar maceutl cal corrp05| tions conprising at |east

one mal ate salt of N-(4-{ [6, 7-bis(nethyl.oxy)quinolin-4- yl]oxy
}phenyl )-N - (4-fl uorophenyl) - cycliﬁge'ﬁgﬁ'lé%l 1-di car boxam de. [0003] The

di scl osur gogbso TRl 8kQSsutreRPRIIBARH LG B NQ@J{%OﬁblE(hfénx?lo%% idofihng a
crystalline or an anorphous formof at |east one e salt of N (4-{

[6, 7- Dbi SQ’H@W&Bh%ydy)\lq(ﬁlrmwqupherwl)yj'chpxqpane 1,1-dicarboxamide and to crystalline and
h 1)-N -(4-11 d 0004] Th
AR o R R e S R A

admi ni st ek nyl£RS ﬂlﬂ)@b 13z3l né0f 1-dicarboxamide. The malate salts of N-
N-(4-{[6 %@%ﬁiﬁe}% o lfuﬁ%{g?u%jﬁiph enyl)-N'

fl uor ophekﬁz[ ﬁ@;}%ﬂ(@p&ﬂp@)ﬁ@m@hrﬁdl}@m Blm é4 II!GLD‘QIID%YDWF&OM@I@@@P bdure further
rel ates to, TRLOAMS, 00 LLSRL 0948 ANGL. SO gzp R

crystal line or an anor phous

bi s( met hy hfaly) @i anot4) lﬁm&uﬁeb {hoxoy. Tiehmaiokyre Mso fefbtds koisifagpdvemich) cycl opr opane-
1, 1- dicarboxam de. Background [0006] Traditionally, dramatic_ inprovenents
in the trEANPRENOIUTOIPHHESH lefsleong s19tes salt egN-(4-{16,7- “bishiethyloxy)quinolin-4-

yl]oxy }phenyl)-N'-(4-fluorophenyl)-cyclopropane-1,1-dicarboxamide.

[0003]  The disclosure also relates to pharmaceutical compositions comprising a
crystalline or an amorphous form of at least one malate salt of N-(4-{[6,7-
bis(methyloxy)quinolin-4-yl]Joxy }phenyl)-N'-(4-fluorophenyl)-cyclopropane-1,1-
dicarboxamide.

[0004]  The disclosure also relates to methods of treating cancer comprising administering
at least one malate salt of N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide.

[0005] The disclosure further relates to methods of treating cancer comprising
administering a crystalline or an amorphous form of at least one malate salt of N-(4-{[6,7-
bis(methyloxy)quinolin-4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-

dicarboxamide.

Background
[0006]  Traditionally, 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
1



with identification of therapeutic agents acting through novel nechani sns.
One nechani smthat can be exploited in cancer treatnment is the nodul ation
of proteiwokbmasesactivity because signal transduction torasghopeadei n

ki nase actj vati.on | respans of .thechara ics of tunor
el 1 s. pr vt D uhGP BRSSPl Bl TRB bl PSR AR PEh Ly FobfEsThce T
for exampk® exdohe, eiyebid agki¢, h6ad MA@ actkalnfly, BRAYK, prodtiig andéRREdial cRIcOS Bt €, and
col orectal cancers, as well as in the grovvth and proliferation of brain
tunor cel Mell ay ipdlyzarowh sadpliferaan eidren s cdlst egor i zed as receptor type or
non-recep typ 0 i sed of a large
nunber t[@m ns rrgr0 eﬁgﬁgmrase%gtg%@ﬁ%g%ﬁ%%%g gg‘%vﬂér sg%g)?oﬁ) eg)?({m@cti vity. For a

det ai | ed Recp peryr@ﬁnetldﬂﬁsersamph@ﬁseﬂwpelaﬁrgerrmﬁbae)f&am&eﬁrans&eeﬂatrpvman et
al ., DN&P 7&1 ) : 334 339, 1994. Si nce%fr otein kinases and thejr |igands play
critical diyersp bigloeical petiviy Fasagetas disgpgsioasr! thy &GceRfoi-Ps BISBE prot ei n

ki nase_engynt isc. AGHIA L%, 980ch R 9.8 LO0LLibEpl Mk AlinREORRRELeS, such as

uncont r ol growt h associ a cancer tion to oncol ogical
i ndi cati oﬂiga,ndablhﬁmﬁﬁtall«bh%e/aﬁ@gra:alllulargctl\a;tlasm@tagulamcanbflprotenmlmnaseus ot her

pat hol ogi cal di seases, A g q ‘f‘ﬁ%rﬁ 11}\? n’g h i rmunol ogi cal di sorders,
car di ovas EMYRALGICENDeae lead i licrre %}Pﬁﬂp%l % &ich ag insopfrlled, bW di seases.
Ther ef or e 45sBti AEEW M &inB@S BSad@fiiBn & dnt@6LitN trdl A @R shtele@kind W8 glnalmgh@cul e drug
di scovery. Particularly attractive targets for small-nol ecul e nodul ation

wi th respéupliceted amuingregs oberpidiogidalalreaspy, giclulmgalor ssamalst imnunglogingll ude
receptor t, tyrosi ne Ki -Met . and VECGFR2.. 008] The ki nase
Coher TG PHBR XROR R ARRES. BT G st R b R R e | ecopt or
tyrosine Kh&rames Ibmaasmk@mcmé t4ehets MtsmaRanlcand dSediscdvds. endogenous
Ilgand for c-Met is the hepat ocyte growth factor (HGF), a potent inducer of

angi ogene&pgculBiydiashvearrepictorsmal: ulp A aionrth FoseqL nAnYANZIQEENIE ec e pt or
via autop h@ﬁﬁﬂ@l{%ﬂeﬁ%@ E%t&f?)? 1‘1‘1% hh@@“]ﬂkﬁ WE;B cﬁ&suﬁeﬁﬁs& % (i\ﬁé%t aﬁ pdent

S|gnaI|ng, es ce i'nvasi on an |bod|es or

HG- ant ag@o08]t s mEellenatseema rsahwprbwtypmhmdmber dflansofainiy afsﬁe&sodﬁnem vivo (See:
Maul i k et al Cytokine & Gowh Factor Reviews 2002 13, 41-59). c-Met,
VEGFR2 an&Comeosipy lpassyiRd&s) whichmslugeMpl. Bempdsyes- él%héan@ae@uwl@édvan ety of

t umor typ?ﬁe'M&HMé H%a@%ﬂ?%%wttﬁﬁ&t%ﬂdﬁ onten H&er &? V\% C ésls‘?ﬁlnhglg}(?@ oid

| eukem a mangi ona nomas, astrocytic tunor inclu
gl i obl ast &l to gﬂ\éanundueﬁs lactyhiiobif distrecvpior gh haspthosgogyatian dsglingiolaast oma wi t h

oL otond o OTRORenLE) s e, PP RSk LETRIRIRIARE 1 o0oPtor
HGF antibodies or HGF antagonists have been shown to inhibit tumor metastasis in vivo
(See: Maulik et al Cytokine & Growth Factor Reviews 2002 13, 41-59). c-Met, VEGFR2
and/or Ret overexpression has been demonstrated on a wide variety of tumor types including
breast, colon, renal, lung, squamous cell myeloid leukemia, hemangiomas, melanomas,
astrocytic tumor (which includes glioblastoma,
giant cell glioblastoma, gliosarcoma, and glioblastoma with oligodendroglial components).
The Ret protein is a transmembrane receptor with tyrosine kinase activity. Ret is mutated in
most familial forms of medullary thyroid cancer. These mutations activate the kinase function
of Ret and convert it into an oncogene product.
[0009]  Inhibition of EGF, VEGF and ephrin signal transduction will prevent cell
proliferation and angiogenesis, two key cellular processes needed for tumor growth and
survival (Matter A. Drug Disc. Technol. 2001 6, 1005-1024).Kinase KDR (refers to kinase
insert domain receptor tyrosine kinase) and flt-4 (fms-like tyrosine kinase-4) are both
vascular endothelial growth factor (VEGF) receptors. Inhibition of EGF, VEGF and ephrin

signal transduction will prevent cell proliferation and angiogenesis, two key cellular
2
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nost famlial fornms of nmedullary thyroid cancer. These nutations activate
t he ki nase function of Ret and convert it into an oncogene product. [0009]
I nhi bi ti omoah1088+14VEG- and ephrin signal transduction WRCITluSpaieenv4 cel |

G ot - and G0Por R CRRTEBe ™ el a Tt e SO RERET D308 102s) ™"

Ki nase KDR)(: BR&) Sl iR aredcp®ey dre GRIRId afe6 BRtsMAll hivleosE MBibkioase) and
flt-4 (fns-1ike tyrosine kinase-4) are both vascul ar endot helial growth

factor (VEGH] redeprdngy, smatkinplocy ﬁomwouedaihatweﬂcalhdln@bmrregvl%q AN
transduct | 'm%@ulWe Itﬂe s%rngl\élgigéd%l&%n of Emﬁ);e%f glrtl lh@nla@lﬂ(ﬂn :%flo Qﬁ\]@[ﬁ GPEB@O key

cel | ul ar processes or tunor sur
Di sc. Techeotibed266k, fe pdrfi@farQReable BGr mand (M off eeRpt dieascataeesdesi r abI e
targets for small nol ecul e inhibition. [0010] Accordlnglm smal | - pol ecul e

conpounds aisﬁ%{i‘te%}fi’élﬁ"%‘lp]&%l F%ﬂ Rralfpaiiqn and é@%‘l’fv’éfl@sa HepeoHe ratleeuiedeNsi gnal
t duct f d (VEGFR2
et D BT AL At R el

descri bed above, a |cu or prevent
di sease stlmtbsxaasdowhab b thd ¢thamabiromerate: cel | proliferati on and

angi ogenesis. One such small-nolecule is N (4-

{[6, 7- bi s( et hyl oxy) qui nol i n-4-yl ] oxy

} phenyl ) -N - (4- fIuorophenyl)cyclopropane- , 1+ di carboxam de, which has the

chemical structure: WD 2005/030140Q 1] N nt hesi s of
N-(4-{[6, 7-bi s( et hyl oxy) qui nol i n
yl ] oxy} phenyl)-N - (4-fl uoropheny Iod?op%ne- i car boxam de (Exanpl e

12, 37, 38, and 48) and a#so dlscloses t he therapeutlc activity of this

mol ecul e to inhibit, regG gndf or nodul ate the signal transduction of

ki nases, (Assays, Table-\, 289). Exanple 48 is on paragraph [0353] in
WO 2005/ 030140. [0011] Begldes ﬁherapeutlc efficacy, the drug devel oper
endeavors to provide a suitable formof the therapeutic agent that has
properties relating to processing, manufacturing torage stability, and/or

usef ul nesVQA30R/GPIAY. degaibesriin sygihgsis ¢l (4184 dw%mythﬂpxyaqulm% hat possesses
T0012] Aol LpeBRES, AR AR ERRIRER | E et laphik (it dex ShopTent

{[ 6, 7- bi sGiretd)yhdayo)didtiods] thatherapeutic activity of this molecule to inhibit, regulate and/or
4-yl ] oxy}phenyl )-N. - (4- quorophenyI)c | opr.opane- | dlcarboxanlde t hat has
suitabl e H}OS‘H@P thegignplgranglugliqnypt 51%%%&&%?@@%4 e&@h%ﬁ%. EX281R1cr 4511 ehe
treat ment ,gb, &N [I{ew@tdoggogblggase such as cancer. The novel salt form of
t he |nvenP % exists in crystalline and anor phous forns

[0011]  Besides therapeutic efficacy, the drug developer endeavors to provide a suitable

form of the therapeutic agent that has properties relating to processing, manufacturing,
storage stability, and/or usefulness as a drug. Accordingly, the discovery of a form that
possesses some or all of these desired properties is vital to drug development.

[0012]  Applicants have found a salt form of the drug N-(4-{[6,7-bis(methyloxy)quinolin-
4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide that has suitable
properties for use in a pharmaceutical composition for the treatment of a proliferative disease
such as cancer. The novel salt form of the invention exists in crystalline and amorphous

forms

Summary
[0013]  This disclosure relates to malate salts of N-(4-{[6,7-bis(methyloxy)quinolin-4-
yl]Joxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide as described herein,
pharmaceutical compositions thereof as described herein, and uses thereof as described

herein.



Summary [0013] This disclosure relates to nmalate salts of N (4-{
[ 6, 7- bi s( et hyl oxy) qui nol i n-4-
yl ] oxy} phwoybyo/as41¢4- f | uor ophenyl ) cycl opr opane- |, | - di carboAs1d2EI4
descri bed in, armaceutjcal c ositions, thereof.as descr.i bed herein,
e Lsos IRENE L M o8RG LIRS LS Rl SRRE St okl R b BRmi REPRES 1o
crystal | i neael7-8RmidiReus) duio i’ 481 oty ghdid) A-e4-S@drbshe Ml cyclopropane-1,1-
N-(4-{[6, 7-bi s(net hyl oxyggﬁi nol i ﬁ/ 4-@?]6312y} phenyl )@N@?(%f- fpl u%rophenyl )cycl o
pr opane- | dicabextidids fpgEbasdictés pharpecguitral @mposifiena theerob it deecibedliginsi t | ons
t hereof a i rein, d uses thereof as described herein. Brief

g S e e R

Descri pti I gures ] Figure 1 shows the experinmental XRPD
pattern for crystalline Conmpound (I), Form NI at 25 0C. [0016] Figure 2
shows the solid state 13C NVR spectrum of crystalline Compound (I), Form

N-1. [0017] Figure 3 shows thiefdssoription of the FeyreqvR spectrum of crystalline
Conmpound Fo I i i 9F NMR
mp {dos] FgHé’i'l show O 8 eﬁhgﬁlf@q@or ?‘ﬁﬁf{’%&m e‘@ﬁlglﬁgéﬁrﬁ (@,

spectrum o(# cryst ne Conpoun 019 ure shows the
t her mal gFawi NdtatRg°@nal ysis (TGA) of crystalline Conpound (1), Form N-1.

[ 0020] Fi ?ﬁli)re 6 shows the differential scanning calorinmetry (DSC) of
crystal | i HOenpbighs 2shyws thepaidriale ¢ OB pegtivgLoferystaime e mpord i st ur e
sorption gf Hﬁg(éstal | i ne Conpound (1), Form N-1. [0022] Figure 8 shows the
experi ment a]i PD pattern for crystalline Conpound (1), FormN-2 at 25 OC.
[0023] Fi (002 9 BigomesS shives hokdlid setedide NVBEG phiVRns gfecystalime 6ompowsit(B) | i ne
Conpound I]), Form N-2. [0024] Figure 10 shows the solid state 15N NVR
spectrum ‘Pnl:]N'ylstal | i ne Conpound (1), Form N-2. [0025] Figure 11 shows the

solid staj@i§PF MVReSIRGGHY M safey St RMRI s‘ﬂ@ctﬁﬁfﬁ?@%ﬂlhﬁé tompound @),
Form N-1.
[0019]  Figure 5 shows the thermal gravimetric analysis (TGA) of crystalline Compound
(I), Form N-1.
[0020]  Figure 6 shows the differential scanning calorimetry (DSC) of crystalline
Compound (I), Form N-1.
[0021]  Figure 7 shows the moisture sorption of crystalline Compound (I), Form N-1.
[0022]  Figure 8 shows the experimental XRPD pattern for crystalline Compound (1),
Form N-2 at 25 °C.
[0023] Figure 9 shows the solid state BC NMR spectrum of crystalline Compound (1),
Form N-2.
[0024]  Figure 10 shows the solid state >N NMR spectrum of crystalline Compound (),
Form N-2.
[0025]  Figure 11 shows the solid state '*F NMR spectrum of crystalline Compound (I),
Form N-2.
[0026]  Figure 12 shows the thermal gravimetric analysis (TGA) of crystalline Compound
(I), Form N-2.
[0027]  Figure 13 shows the differential scanning calorimetry (DSC) of crystalline
Compound (I), Form N-2.
[0028]  Figure 14 shows the moisture sorption of crystalline Compound (I), Form N-2.
[0029]  Figure 15 shows the experimental and simulated XRPD patterns for crystalline

Compound (III), Form N-1 at room temperature.



Form N-2. [0026] Figure 12 shows the thermal gravinmetric analysis (TGA) of
crystalline Conpound (1), Form N-2. [0027] Figure 13 shows the differenti al
scanni ng wel2oroaseiiny (DSC) of crystalline Conmpound (1), PEDruseiN0®211pH028]

Figure 14 ws the isture sorpti crystal l.i ne ound Form
N o 002 BB G et ERSROR 50 B o St e PSR ER Reb e ¢ er ns
for cryst @bini Rg. Conpound (I11), Form N-1 at roomtenperature.[0030] Figure
16 shows the solid state 13C NVMR spectrum of crystalline Conpound (I11),
Form N- 1. [Q038131] Fighigur ehows taholid state NMRSPettaeo! srmaNnRCeprengd (h).of
crystalli @quound (rrr), FormN-1. [0032] Figure 18 shows the solid
state 19F spectrum of crystalline Conmpound (I11), Form N 1. [0033]

Fi gure 19[6082Ms Fhaeret1Behiowal thayoty btatet TH NMRRpdcsmDf (rhEM)inof orspopsd dll),i ne
Compound ﬁ:l E), FormN1I. [0034] Figure 20 shows the differential scanning
cal ori net WWIBE};C) of crystalline Conpound (111), Form N-1. [0035] Figure 2

LoShous ! {agP! ST 190 BNy PEXShakARWRTRANBA I CipERA T

[ 0036] Figure 22 ows the XRPD pattern of anorphous npoun
t enper at u(l#l), Ho8087]. Fi gure 23 shows the solid state 13C NVR spectrum of

anor phous ound (1)..[0038]. Figure 24 shows th li.d state 15N NWVR
spect rum B@ggﬁpmrgﬁﬁ%gb&%é%n%ffw %aﬁ featses cq %F&W%B‘X&taﬁﬂ% solid state
19F NWR spggmbsinm@f), @mamehous Conpound (1). [0040] Figure 26 shows the

differential scanning calorinmetry (DSC) of anorphous Conpound (I). [0041]
Fi gure 27[08dws tigererddiskavwsrtee moisipteisomtiof ofamysrapine GomponddUhdicm)N-1Det ai | ed

Descr i bt L Aok Pyt Sul 36! QU Sulh 'Rl CRASVETEPA TR ¢ e
{[ 6|, 7|— 3| s(dﬁgkﬁmr@éy) qui nol i n-4-yl ] oxy}phenyl)-N -(4-fluorophenyl)cycl opropa
ne-1, I car poxam de,

[0037] Figure 23 shows the solid state >C NMR spectrum of amorphous Compound (I).

[0038]  Figure 24 shows the solid state N NMR spectrum of amorphous Compound ().

[0039]  Figure 25 shows the solid state '’F NMR spectrum of amorphous Compound (I).

[0040]  Figure 26 shows the differential scanning calorimetry (DSC) of amorphous

Compound (I).

[0041]  Figure 27 shows the moisture sorption of amorphous Compound (I).

Detailed Description
[0042]  This disclosure relates to improvements of the physiochemical properties of N-(4-
{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide, whereby this compound may be suitable for drug development. Disclosed
herein are malate salts of N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy }phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide. New solid state forms of those salts are also
disclosed. The malate salts as well as their crystalline and amorphous forms disclosed herein
each represent separate aspects of the disclosure. Although the malate salts and their solid
state forms are described herein, the invention also relates to novel compositions containing
the disclosed salts and solid state forms. Therapeutic uses of the salts and solid state forms
described as well as therapeutic compositions containing them represent separate aspects of
the disclosure. The techniques used to characterize the salts and their solid state forms are
described in the examples below. These techniques, alone or in combination, may be used to
characterize the salts and their solid state forms disclosed herein. The salts and their solid

state forms may be also characterized by reference to the disclosed figures.
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whereby this conpound may be suitable for drug devel opnent. Di scl osed
herein are nmal ate salts of
N- (4-{[ 6,wobkwuyasetinyl oxy) qui nol i n-4-yl ] oxy} phenyl ) - N - ( 2€T/US2010/021194

fl uor ophenyl,.}cyc r e-| .| =di car boxamni . de., Ne id state.fornms of those
salts ar e@f@g d}\g@{g(gggl.s(nﬁeﬂgb&&qﬁ?lgﬁ%%%gxyéghe\ﬂli\fl)'?\]qgéﬁ?%%ﬁ?n@f ystal line and
amor phous c§Mpadpaghi- 5,¢lRsSIxMaIEW L B@ho hERLE SRe RePELAatieds iRut 52 0f the

di scl osure. Although the nalate salts and their solid state forns are
descr i bed nMepaopolapyad pmenging ees o veled ftabeutd ¢ Db (paponeddarp oHletapdhs

contai nin LSl | t - ' apeutic uses of
the salt s%gkg%sl%ﬁtg H%tﬁ égl? %ﬁsg rl\r%r%t%gtgvsl@?% (%eggﬁ)tgg}n\?%h%fagfé @%@rqueut iC
conposi ti W32008:08@i40i ng t hem represent separate aspects of the disclosure.

The techni(g)u s used to characterize the salts_and their solid state forns
are descr {984l i nREh&0shetpl acivie Pagpssertrddiaing a Eheifeaiesoui¢one or in

conbi nat i RV t i : ) i Ld state
Forms i s onemiipatent Rflsd Bl TACOR] Blh B SRR R0 ST € R ol oo
char act er a@dedy bys medfsere ache pacdnhATH reqclimseolldwigg the &ina @G48Fion.

N-(4-{[6, {-bis | o uj nal i.p-4-vyl ].ox enyl )-N - (4-fl uorophenyl) -
cycl oprop lé‘-alflfglm"ﬁséé)ﬁ‘g?d@’ uﬂ%ﬁ”?'ﬁ'\ﬁ#ﬂl%%B&8€é1eﬁﬂ4u@H§§fﬁ‘éceRet | C50 val ue
of about : a B u Rhaut 1.3 nM
(nanoml ar}c R QRCTRORLL: e ARRETRL Srfilnds A MR ARSI, 1
descri bedandl5p& RGE éptul xS 8fpréssed\ WORGOBED 3DizgkQlomaDIM AJ0-IREBR2 biitbahem call

esay (1 oR PRI Rl nali, S5 R i T WALS: DBV 1y was
measur ed @%%b@.o%ﬁ%@dﬁtxﬂd? 1T, BEM ahE OWrROmixhSe %hﬂﬁeﬁ%at@@@tﬁ i on.

Remai ni ng was detected by luciferase-luciferin-couple
cheni | unm aebicenoeper@pe tir2haad dfier whick 20w alo¢ifemsehmgenmnixivess eddedwndhibgi ng t est

conmpounds,, 2 ATP, | . o] y- EY nM RET (hacul ovirus.expressed human
R ki nas b op it B e P KGR R EHEC BIRIS) °Th A ot
assay buf tefsis(s2OsMni HEPICHIS, B.58g/ml QxMi VB BH 738) BLUM DIrTom4 914, 1 nM
DTT, 3nM WnC 2) . The m xture was I ncubated at anbient tenperature for
2hour s af Kel00wh2Thg2duochaygict e bAgM AME Feeitd/mL ickempandde@uaisdf t he
chem | um Ee'?t@ﬁ%‘gfl nal read using a Wallac Victor 2 reader. The
| uci f er as&ETT P& Hni x consists of 50 nM HEPES, pH 7.8, 8.5ug/nL oxalic
acid (pH7.8), 5 nMDIT, 0.4% Triton X-100, 0.25 ng/nL coenzyne A 63 nM
AWP, 28 ng/nL luciferin and 40,000 units of light/nL |uciferase.
Malate Salts of N-(4-{]6,7-bis(methyloxy)quinolin-4-ylloxy } phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide

[0045]  This disclosure relates to malate salts of N-(4-{[6,7-bis(methyloxy)quinolin-4-
yl]oxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide. These malate salts are
a combination of N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy }phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide with malic acid which forms a 1:1 malate salt
of N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl)cyclopropane-
1,1-dicarboxamide.
[0046] Malic acid has the following structure:
T H_ oH

y J\)S(OH

0 .
Due to its chiral carbon, two enantiomers of malic acid exist, (I.)-malic acid and (D)-malic
acid.

[0047] (L)-malic acid has the following structure:
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Mal ate Salts of N-(4-{ [6J-bis(nmethyl oxy)quinolin-4-ylloxy)phenyl)-N -(4-

fl uor ophenyl ) cycl opropane- 1, 1-di carboxam de [0045] This disclosure rel ates
to mal at eweabtoassf14N- (4-{ [ 6, 7- bi s( et hyl oxy) qui nol i n- 4PCT/US2010/021194

yl ] oxy} phenyl )-N - (4-fl uorophenyl) ¢ycl opr opane-1, | -di carboxam de. These

mal ate salts are a conbination of
[ 6, 7- bi s( et hyl oxy) qui nol i n- 4-yl OH- N - (4-

fl uorophenyl ) cycl opropane- 1,1 -'di carbox m' de with malic acid which fornms a
1:1 nmal ate salt of

N-(4-{[6, bIS met h on i nolin-4-y hen 4-f | uor ophenyl ) cycl o
propane- 104 aigivaty esﬁ“@@d‘é? Nﬁ%(%}%@i Etfl%hé[afﬁr}‘é‘g’f‘%llq Wrﬁg structure:
Due to i t §&lidcRlde ﬁﬁﬁ&%w &Hon ﬁﬁg?t (oE0BTOhuuiTRlibE 180 AR St (L) - mal i c

acid and (D)-malic acid fiﬁ mal i ¢ ‘acid has the follow ng
st ruct ur enifhendad, dr éSC\I)amab@@ldnétrfé@I)dr) (Gémalgmmd éﬂﬁyﬂmysummc &6)1@1 al i ¢ acid

(50) " buflrbticoRs’ GEpAk Sy m bt REE LR Rant e BEREE . L0

1- (3c ) )= Iﬁerh@@&ldr%b]e%c@% )-nfatid adrwm)ommscm@ﬁl RBC 928 §:(-){malic aéili)maal i C
acid; (-)-malic aci - 2- hydr oxybut anedi oi ¢ aci d;

(2S) - 2- hyﬂr—d%@%@ltme@w@@md (S)-malic acid; apple acid; L-(-)-nmalic acid;
(L)-malic =) i and S-2-hydroxybut anedi oi ¢

aci d. [001‘1@]9!g D) %a%%%&dh% & POHEBng tgf% ué‘\%lm ng structure: There are various
nanes or designations for the (D) machoﬁxmd that are known in the art.
These include butanedioic acid, 2- dr’o OH( 2R) -, but anedl oi c acid,
hydroxy-, (2R)- (9C); butaned|q4 avtd, ydroxy- (R-; (¥)-mlic aC|d'
(2R) - 2- hydr oxybut anedi oi ¢ aci d; (2R)- rral acid; (R)- (+) mal i ¢ aci d;
(R-malic acid; D-(+)-2- hydroxysucm ni c a?m d; D(+) malic acid; and D-nalic
aci d. [ 004%¢re & vaii®s nsiaesdr déxipnetiont e tlmﬁé)t)nrrmhd: acd thactrakmewafin fNe @14-

Lot ooy SRRk PR ds e oty <R - drapisie 24 hydipear BBKAK Me i s There

are no chifaleder 4291”§ydr6ky t(Ii) C(H?H?aﬁ@écuﬁkiﬂ}%Wdﬁaxyﬂiﬁﬁ%@loﬁraadV@m Adfc Nanmes
for N-(4-{ [6,7- bsrret y y)qU|n0|n 4-yl J'oxy

} phenyl ) - heid;(By- H)Lmﬂllophér@il) eliciah De@Faddydibxsucadiic anib dxanintdic whiich ar e
publicly kn and sonme of these various nanmes or designations include
1, 1-cycl of ?Cgfémﬂf‘élﬁﬁ%}gr boxani de,

-[4-[ (600495 MebaXdirsdudbdvaothe Eehi@XyuBRRI IN-4N{ 6,7-bis(methyloxy)quinolin-
4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide is

oy,

There are no chiral carbons in its chemical structure. There are various names for N-(4-{[6,7
bis(methyloxy)quinolin-4-yl]Joxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
dicarboxamide which are publicly known, and some of these various names or designations
include 1,1-cyclopropanedicarboxamide, N'-[4-[(6,7-dimethoxy-4-quinolinyl)oxy]phenyl]-N-
(4-fluorophenyl)- and 1,1-cyclopropanedicarboxamide, N-[4-[(6,7-dimethoxy-4-
quinolinyl)oxy]phenyl]-N'-(4-fluorophenyl)- (9CI).



(4-fl uorophenyl)- and 1, 1-cycl opr opanedi car boxam de,
N-[4-[(6, 7-di nmet hoxy-4- qui nolinyl)oxy] phenyl]-N -(4-fluorophenyl) -
(9Cl1) . [ 00BO201¢/08441%[ 6, 7- bi s( met hyl oxy) qui nol i n- 4-yl ] oxyppharsgéipod194 4-

fl uor ophe yc di car box repared according to
any of seiﬁé)ﬁét]c Mﬁéféaﬁpls%eidﬁ'&o&g qB‘é’log Q”E?){yﬁél}engﬁﬁ Pgr am scale (<1 kg) or a
ki | ogram ﬂﬁ@b@eﬁﬁ?}ay&@l)mpaﬁegrladmwxmmetm pr@a@etaccfoﬂﬁﬁgho by MRevR05- 030140,
whi ch descri bes synthesis of N (4-

bi s( net hy ﬂ@ﬁ@gﬁ}lt]mﬁth@ﬂoﬂqgwwythqr@w g}q@h@ﬁlw(i{ k) or akijqeuer sk EnlkY oY 81Bpr opane-
1,1- di Ca%&g%@&hog@ ée%?&ﬂ? ﬁ% %O% §I4O 161‘?&3%1‘%% themtt?e@ls OFNQW{FG??V

i ncor por ate erence.
N-(4-{[6, Brsbml(yﬂﬂaiyhbain@m)tqubmbhdﬁyﬂw (4 ﬂwéﬂhh%ﬂwéleﬂibpaﬁéil
fIuoropheny“%cyclopropane - di car boxam de, including the active

conmpound( gicatbpigigred I b%‘%lﬁ%srzéd” AS: énqj(f‘gf)oﬁl?lél?ﬁsglﬁrﬁ\’}élnﬁ@l’%@e@Wefﬁr%%dure set
forth in @hé@?i‘%}ét Q@'{RW 1@ ﬁ%}o"gﬁhﬁoﬂf@w%nﬁ?ww to mal ate salts of

N-(4-{ [6,7 hyl oxy) qui
} phenyl) - Ruerpghehylugelophpmydl)lediciiapropenascludinglthdactiae box@mdde; canbe (L) - mal ate

N (a1 uBrBpeyA FRyerTErosre Bl el R R B buna (1)) the

(D)-mal at o3 t his blsé1dsutd Blai- t@hﬁfafé%mydf@m){qymgtmahﬂo;aybdu%ﬁﬁ Rhenyl) -

N - (4-fluoropheny I)cyc opropane- 1,1 -dicarboxam de, d (H); and
the (DL)- Nﬁ@@t}ﬁlesidb N- @fﬂuqrc(pheI{Yﬂ)GYCmpb}P@(m’aﬂﬁymequﬁ noI i n 4 yI ] oxy} phenyl ) -

N 4-f l,) | J. di box 11 Each
has. nprg\%:gp EL ipefile ro?fala("ﬁé”l %ﬁ'th??r Brgen ”} TR Ll 20 1 ony
}phenyl ) - N - BPB%H‘EMVF optoRingy Boxa %@8‘1‘ ém de and i ts ot her

salts. The na her ei cterlze a cific for

etc., are not n@%@% i‘tﬁﬁhéﬁ&sé ?}]@5 sty duLQ gtylll]8¥ﬁ§ {nance posseSS| ng
simlar or ideMt i4é]élpfoﬁlf*ﬁ%ﬁ)‘%}’ﬁ]oP]é’ﬁi‘ileclh]eﬁ*F%,rB(PXﬁ@HEr Pygk(IlYsandpyt rat her such
nanes are used as nere identifiers that are to be |nterpreted i n accordance
with the char ab¢ @?Ir)zfﬁ%lﬁt@)?ﬁlﬁ%f‘b(ﬂrﬁéﬂBﬁ(%ﬁ*@é‘é(ﬁi%aloh%ﬂéfﬂﬁxy}ﬁ 501 The nal ate
salts of N-(4-Y[@;/rowpkqnirbeyklpporanedlul-distrhexamyde](osypqune (i) - N' - ( 4-

fl uorophenyl)cycl opropane- 1,1 -di carboxam de, and particularly Conpound
(1), haveEachgnaefaprowed pmpﬁtti'ﬁmf@t §114-0 16, bmamawmmmhrm plbexyt phesylf-Bi-

o oo, ChsEURBR Y atet o ey pae el At Pt et ang

di ssol uti @ charhberiZeQGhdGh BRLWRM“N e OB AE bé lidhitésohe toSdxalali€any other
substance possessing similar or identical physical and chemical characteristics, but rather
such names are used as mere identifiers that are to be interpreted in accordance with the
characterization information presented herein.
[0052]  The malate salts of N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, and particularly Compound (I), have a
preferred combination of pharmaceutical properties for development. Under the conditions
of 25°C/60% relative humidity (RH) and 40 °C/60%RH, Compound (I) showed no change in
assay, purity, moisture and dissolution. The DSC/TGA showed the Compound (I) to be stable
up to 185°C. No solvent losses were observed. The uptake of water by the (L)-malate salt
was reversible with a slight hysteresis. The amount of water taken up was calculated at about
0.60wt% at 90%RH. The (L)-malate salt was synthesized with good yield and purity >90%
and had sufficient solubility for use in a pharmaceutical composition. The amount of water
associated with this salt was calculated at about 0.5wt% by Karl Fischer analysis and
correlates with TGA and GVS analysis. The (D)-malate salt of N-(4-{[6,7-
bis(methyloxy)quinolin-4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-
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up to 185 0C. No solvent | osses were observed. The uptake of water by the
(L)-malate salt was reversible with a slight hysteresis. The anount of
wat er takwo 20m/o8as4cal cul ated at about 0. 60wt % at 90%RHPCTHus2¢1)21m8d at e

| h d | % ff
ol ubi |1t JPEPLET MM SRRl P e RS g R o et er
associ at edisihdityldxi@inSRh-U-y¥yasy ) plaénw;dmtzeﬂu@@ph@mmd&br&pﬁl% by Karl Fischer

anal ysis and correlates with TGA and GVS anal ysis. The (D) mal ate salt of
N- (4-{[ 6, Hicappxpnpde) hy| oxy) qui noI i n-4-yl]oxy

) M BRSSP BT, rve

bi s( met hy kxhi) epuefivdd] propdrtiyd dvoxifie Frpdteisy Ankl-tié oﬂﬁe%seﬂisuomeph(an{yds ycycl opr opane-
1,1- dicar boxam de%}l [ 0053 The Conpound. (1) salt itself, and separately
its cr yst ARGy IR uRRER-ARHS  RIERY)- NéﬂﬂuBYOPhWH“é‘Floéfoﬁi‘neplrldpert| es over the
free base ot SN/ )
bi s( net hyfl%%%alli}? %eo ﬁaﬁ&aﬁ@{ ] %?( gy‘ﬂrgéﬂﬁ)él%ﬁoﬁwﬁﬂ? f Blg(rn(l)e[g??gor?y? uglfl)lélil opr opane-
1,1- di calyb@oyaphedﬁ) NF@Fﬂl@X(qirpiyépyCﬂdpmplaI}ﬁElhMhhmoiaﬂed@ahﬂaltmﬁndesuable
N—(4{[6 blsrreth olin-4- yl]oxy. L .

phenyl ) - FEOBUE FIRIBHBHERG S Bt G SEEAEE Ohish bipidbaREras el oi 1 s

undesi rabhgh mp%ﬁawr@(@%s rme iﬁ'afe?{te sANADLWNSIMIAS ThY PRREHR WS t 0 hi gh

hum dity (75% hum dity) hi gh tenperature (400C). The nal eate salt had

| ow sol ubictystaNinityrind lmasqlmtalute ‘Briphodphate $8diwxlmbryesltaal8% wiigly caindu¢ ow sol ubi lity.

The phosphate .sa d. an 8% we ain due to absorption of ILO -
t he hi ghe§ 50 Bttlilﬁe( élg}“tg o5t %@?nééﬁe[sﬁlﬁ% tecg’he wat er solubility of the
various spi0s4] M%@@itarsmuaﬂe@ Mfshen@rid sBms W ldedsmiperusiik 10aigblidsbee sal ts

were prepared in a salt screen by reacting an acetone solution of the
freebase WiltWAlyt dBksHEesIPyRRGH Ur st ceambygeicting Brieiore salubigefdhef acids in

about a 1 lity and
ot her dat g%?&%)é 1% |mr11 %@J tg?%lgﬁ?%u?an](ggfe%\%é eac hh‘églﬁ Mjﬁa%?[}o‘aﬁ ng@%& Anot her
aspect of rdtibi Fatdé $bél®\81§1ﬂrﬁmﬁlﬁleﬁﬂle$zateDS(ﬂHbylﬁy and dtine déite raBing fo thofpoiasd (1),
which include the N-1 and/or the N-2 crystalline formof Conpound (1) as
descri bed2pk52eh 1t Each of form of Conpound (1) is a separate aspect of the
di sclosure. Simlarly, another aspect of this disclosure relates to
crystalline forms of Conpound (I1), which include the N-1 and/or the N2
crystalline form of Conpound (11) aslabkslcri bed herein. Each of which is

al so a separate—aspeet—ofthedisclosure—~As+sknrewr—+n—the—art—i he
crystalli |Ee (D) malate sal COMRiliy
(mg/ml)
Free base <<0.001 | very low solubility
Propionate <<0.001 | no salt formation; mixture of free base and acid
Acetate <<0.001 | no salt formation; mixture of free base and acid
Succinate 0.010 no salt formation; mixture of free base and acid
Benzoate 0.005 no salt formation; mixture of free base and acid
L-Lactate 0.015 Amorphous, salt
Pyrroglutamate 0.44 Amorphous, salt
Glycolate 0.016 | Amorphous, salt
L-Ascorbate 0.053 | low crystallinity
Sulfate 0.004 | Crystalline salt, low solubility
Tosylate 0.007 | Crystalline salt, low solubility
Malonate 0.003 | Crystalline salt, low solubility
2,5dihydroxybenzoate | <<0.001 | Crystalline Salt, low solubility
Fumarate 0.008 | Crystalline Salt, low solubility
Citrate 0.002 | Crystalline Salt, low solubility
Mesylate 0.175 | Crystalline Salt; possible sulfonic acid formation
when made with alcohol
Esylate 0.194 | Crystalline Salt; possible sulfonic acid formation
when made with alcohol
Benzenesulfonate 0.039 | Crystalline Salt; possible sulfonic acid formation

9



formthe sane crystalline formand have the sane properties as crystalline

Conmpound (

crystal | iwe 2erenssiioner s.

and (11) 3

1),

rea ~Aannt hay
' Aot 11l asS

A i el Aoy A rnncal Thea ~rvicet al
C Urscrosurc. [ VUOU] rmcocorystarl

See WD 2008/083319, which discusses the properties of
M xtures of the crystalline forog/ustoi@oapeunds (1)
H ne NI

fornms of (
at | east

lonpounds (1)

ne of the fol

ity
Y3

s described here may be character
) a solid state 13C NMR spectrum

zed by
Mt h

peaks at

8.1, 42.9, 44.5

nact ~f
g
and>{'t
Lo A.i((g“é'

i

70. 4

drn made wigh gicohpkg 8 175 7. and 1

82.1 ppm

0.2 ppm (
with the q
pattern ((

ii) aClofided stal
attern shown in
lJuKa | =1. 5418A)

e 013C NVRyspkwthuuHygodsspienpdsablk yrydrateacco
Fi gure
conpri si

dorn(ation. Changexn KRYD powatenpodickpasaret
nghdmidity.or nore peaks sel ected fr

rdance
on
om 6.4,

9.0, 12.0,
wherei n ng
t enper at ur

17, 8Makdwd, 16
asurenent of the

€,

9.0.009-

crysta
(iv) an x-ray powder

,CrgstalRne sele-possidohylrat@demationdowQ 0
lsbluPificy, QiTchSXRED BileRHs&0d JpBR™

2 2Q

tantially

in accords
spectrum v
ppm 0.2

29
t

I b BEGIA o IRIpisr? RERS T UM SUbS
Ltg‘"ylstf:ll‘l%rﬂy? I'c L v da SU

15N NWR

n wt nat o
| B L~ LI, LITT alt I o1
m%%g?eata 115 80207
om ATE3E iy &/ Z)rollftd

; r—a—Sstat
X%QSCQPI&% 67.1 1760 &

dpoindeares Rf o iy Hy gipictRifst ant i

d 180
ly in

accor dance
properti es

“wi t ADtMeaBat t ef n 0988w
whi ch may be used to ¢

Conpounds

(1) and (11) ar

. shown

Grpstaptiingypen-Kygrosgomy itonp adicatisn; of
Hadractfemiagen. t vetable yodubdlityiané N-1 f
icherhibg/phygpat esilapd di scussed in t

St at e
or ng of
he

exanpl es below. For crystalline Conpound (1),

the solid state phas

e and the

degree of crystallinity remai ned unchanged after exposure to 75%H at 400C

for

1 week.

descri bedgpgse Mol asher AetielisdRdrebYadd tolcggﬁgm@ gbgmgsf Cdpcbfd frpwi

solid state 13C NWR spectrum wi th peaks at

, 38.0, 54.4,

[ 0058] The crystalline N-2 forns of Conpounds (1) and (lI1) as

ng: (i) a
56. 11,

41.7, 69. whichorlwde the2] 8nd/arzie 182 ciyp@ll@e fagef @omaeund 1B@s &scritgd Rerpipm (i) a

Sobied o e R SR SRS SR R

t he
Ka

18A) conphadpsitdg thisalidcldRiire A& to crystalline forms of Compound (II), which include the N-1

and/or the N-2 crystalline form of Compound (II) as described herein. Each of which is also

pattern
| =1. 54

a separate aspect of the disclosure. As is known in the art, the crystalline (D) malate salt will

form the same crystalline form and have the same properties as crystalline Compound (I).

See WO 2008/083319, which discusses the properties of crystalline enantiomers. Mixtures of

the crystalline forms of Compounds (I) and (II) are another aspect of the disclosure.

[0056]

The crystalline N-1 forms of Compounds (I) and (II) as described here may be

characterized by at least one of the following:
(1) a solid state BCNMR spectrum with peaks at 18.1,42.9, 44.5,70.4, 123.2, 156.2,
170.8, 175.7, and 182.1 ppm, + 0.2 ppm;

(ii) a solid state *C NMR spectrum substantially in accordance with the pattern

shown in Figure 2;

(ii1) an x-ray powder diffraction pattern (CuKa A=1.5418A) comprising four or more

peaks selected from: 6.4, 9.0, 12.0, 12.8, 13.5, 16.9, 19.4, 21.5, 22.8, 25.1, and 27.6

26 + 0.2 °20, wherein measurement of the crystalline form is at an ambient room

temperature,

(iv) an x-ray powder diffraction (XRPD) spectrum substantially in accordance with

the pattern shown in Figure 1,
(v) a solid state N NMR spectrum with peaks at 118.6, 119.6, 120.7, 134.8, 167.1,
176.0, and 180 ppm, +0.2 ppm; and/or

10



peaks selected from 6.4, 9.1, 12.0, 12.8, 13.7, 17.1, 20.9, 21.9, 22.6.
and 23.7 2Q 0.2 2Q wherein neasurenent of the crystalline formis at an
anbi ent rwormtoaspanat ure: (iv) an x-ray powder diffractipom/UuSxRBDr119pect rum

substantially jn accprdan ,th the pattern.sho in Figure 8 : (v) a
Sol it st mre Lo rmarEher Rtk st i R D B B £V 2
180. 1 ppm andhewn (Miigur@3sol id state 15N NVR spectrum substantially in

accordance with the pattern shown in Figure 10. Oher solid state
properti e$00&AI chOsysabid s@seepesics Whick gipe pe vsed torphatgeigiiac e aryseallige N-f or s of

Conmpounds r I 1 Qur I i.h the
exanpl es Béer{“é& %&bﬁ\s (ﬁﬁﬁ%ﬁgﬁ ﬁ%rh b‘grrlrglgg? lf%%lﬁ#,aﬁ?Hg&g?egélf@gggag%}éél ates to a
crystal | i belowoFen cpfstalimagdiipcur(dl()), thasolideaerphedndee éedred of capylliafty t he aspects

and/ or enbodinents, is substantial Ig)/%ﬁ)ureol\l-l form [0060] In another
enbodi menfeMan¢d upghapged alirexpasyigfe %R &t Uy &rdiveche f orm of Conpound (1),

as descri hdgfer ?h@cl\rér%alﬁrgﬁrﬁ\l—gff?h@ § ASBREHS, @ 09 £ UROARR Snay' R

substanti y pure m [ 0061 scl osure al so rel at
anor phous cliapacrsizaf byGo tepd unds! thd fpllewidg:(11). The preparation and solid state

properties and characteristigs of the anorph f u (1) are
described in tﬁga %%l@ﬁiﬁfeeséB&]ﬁ%meﬁfﬁﬁbww&ﬁﬁ%23@%&;@-&54%%&%gg, (1) and
(1) representgeneyherraspess, o 3t g dhgriosuL 620 pA62] One further aspect
of the disclosure relates to mxtures of Conpound (1) and Conpound (I1).
The m xtures nfEya khddetafer daNyHRespeerunt svhsiantielpingeiadancdyittothe pgert han 100
wei ght % Conpound |1;. and fromless than 100 weight %to greater zero

wei ght % Conpo ﬂ?:fn}nl I1§lfre )ased on the total weight of Conpound (1) and

Corpound (11). i) i iRoweragdha@Abatert (MRKEIX 51 BAG fsg@Jodriopmoabout 1 to
about 99 wei ght %Corrpoundeé(l) and from about 99 to about 1 weight %
Conpound (1 1), Peaksselgctehitoned 4.8t lal2-hd2ght3. b1l 7 Copbdhd. 3216 ashd. IC3hpound (11)

0 52 0,1 4 1 0 ATl SRR e  GyRL e |0 aoout
zero wei ght %déapaowt 10 wei ght % Conpound (I11), based on the total weight
of Compound (1 eiv) an x-ray powder diffraction (XRPD) spectrum substantially in accordance with
the pattern shown in Figure §;
(v) a solid state N NMR spectrum with peaks at 118.5, 120.8, 135.1, 167.3, and
180.1 ppm; and/or
(vi) a solid state "N NMR spectrum substantially in accordance with the pattern
shown in Figure 10.
Other solid state properties which may be used to characterize the crystalline N-2 forms of
Compounds (I) and (II) are shown in the figures and discussed in the examples below.
[0059] In another embodiment, the disclosure relates to a crystalline form of Compound
(I, as described herein in any of the aspects and/or embodiments, is substantially pure N-1
form.
[0060]  Inanother embodiment, the disclosure relates to a crystalline form of Compound
(I), as described herein in any of the aspects and/or embodiments, is substantially pure N-2
form.
[0061]  The disclosure also relates to amorphous forms of Compounds (I) and (II). The
preparation and solid state properties and characteristics of the amorphous form of

Compound (I) are described in the examples below. The amorphous forms of Compounds (I)

and (II) represent another aspect of the disclosure.
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and Conmpound (I11). Accordingly, the m xture may have 1-10% by wei ght of
Compound (I); 11-20% by wei ght of Conpound (1); 21-30% by wei ght of
Conmpound WO0)2p103B8340% by wei ght of Conpound (1); 41-50% h?;ZTmsizglomznfM

Compound 51-60% % ht of
Compound 10621 2 T080HBY Ak ElineGr BEAG o SLidesii 0 o
Conpound  Cbipodd (B1L-190 i aMreWeia @ hdve PlomGREaRS g z€rb IveWht 4 b s thaimmioni ng wei ght
percentage of nalate salt being that of Conmpound (I1). [0063] Another

aspect of welshs%diosppenshiband Epeess thap 10 yejghi (% forgaeates rdre WeRh(DL) - nal at e sal t

of

N-(4-{[6, gjoglp ltnné]g)hb?%c}(?/ %‘8%%3[1 We%ht (ff]coo>r<n ur}%l (Ryalnsl Canp%uﬁldHDugrrl 8t8?1enyl )cycl opr
opane- |, | dinbedilena e xtufaamptised fromlabut 1Tds1§:>o(11[§9)wd@it%(eorﬁlaiuhd {Isar@r epar ed
fromracemc mali¢c acid. The cr{\fstal line NI m of Conpound (111) as

descri bed TRBEEOYRY thdortilayeieht &t ¢ omepund (1R bqs%da@tth%wgﬂ Y.‘{Flglﬂtr?é CP%‘P@% ng: (i) a

solid sta 20. 8,
26.2, 44 gﬁa%dg@fm%é@?%l%%%% 1IB8%%%6@%%1162?gﬁi@g&e%%ﬁsgeg B 50, 4.

121. 6, 124bot 91B&E R, % fbfi&s @han ]l@(lw&ght]%ﬁoﬂlpo@ﬁ@[) 3nd 1&6 geatedthan £ro 159 6,

165. 2, 167.4 71.2 I olid state 13C NMR
spect rum é"ﬁlgg?%ﬁ? Abgiy %ﬁgocg E(EF&R/I lfaﬁe(f%égeptﬁfa‘g g?léhté)ﬁgﬁﬁp?l}’i‘a gure 16:
(in) a powseContpduay (10 f&&@i@?ﬂ%@/ﬂth@ﬁﬁit@ﬂé ﬂlag@&%al 1(?/&?5@'&%1@& @@ﬁp&dna Sgg four or
nore 2Qual ues sel ected from 8, 13.5, 16.9, 19 1, and
27.6, 0.212&)%hnercghhofifmapanshbng1- w%bhweight@”t(bmmn@ (f)o31ﬁ40‘7$b3awelg1etrrper ature

aubst ant i 31 Tgmphg 4 ke e S BRIE af 5L SR ok TibleoTEE, Uy
sol i d st ake70%Ny NVRhsEethipdtadt 1l -R@R ks walghlok Tompodnd4 )78 1- e byl weigh ppm

0.2 ppm and/or (w; a solid state 15N NWR spectrum substantially in
accor dancél Wmppuphe): gal t-83% by welght af G ompgindel) yrthCravemaigp vgigst at e properti es

whi ch nay g \R‘%@gfﬁ@ﬁt@;‘?{&% %ﬁdt%?(d&&?ouﬁﬁ talline NI form of Conpound

(rern) areP? es an edlnthe exanpl es below. In one
enbodi mnen{Q068he Nﬂd)thfﬁ'@l@];%blﬁff ttodipdesod rélhtkd b Ci‘)&taﬂﬂﬂaf(ﬁmt ef (D4 gehabye sahiof cel |

paramet er g (%D{F[)é’ 9)l<){s{]n?§tl(1aylloxy?q%ijn%{1n 4- yl]oxye}pkfle%yl) N'-(4- Huorophenyl)cyclopropane L1-
dicarboxamide, Compound (III). The (DL)-malate salt is prepared from racemic malic acid.
The crystalline N-1 form of Compound (III) as described here may be characterized by at
least one of the following:
(i) a solid state °C NMR spectrum with four or more peaks selected from 20.8, 26.2,
44.8,55.7,70.7, 100.4, 101.0, 114.7, 115.2, 116.0, 119.7, 120.4, 121.6, 124.4, 136.9,
138.9, 141.1, 145.7, 150.3, 156.5, 157.6, 159.6, 165.2, 167.4, 171.2, 176.3, 182.1
ppm, + (.2 ppm;
(ii) a solid state °C NMR spectrum substantially in accordance with the pattern
shown in Figure 16;
(ii1) a powder x-ray diffraction pattern (CuKo =1 54184) comprising four or more
20 values selected from: 12.8, 13.5, 16.9, 19.4, 21.5, 22.8, 25.1, and 27.6, £0.2 “20,
wherein measurement of the crystalline form is at temperature of room temperature;
(iv) an x-ray powder diffraction (XRPD) spectrum substantially in accordance with
the pattern shown in Figure 15;
(v) a solid state "N NMR spectrum with peaks at 119.6, 134,7, and 175.5 ppm, + 0.2
ppm; and/or
(vi) a solid state "N NMR spectrum substantially in accordance with the pattern

shown in Figure 17.
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Cell dinmensions: a = 14.60 Ab =520 Ac = 39.09 Aa=90.0 b =90.4 g =
90. 0 Space group: P21/ n Mol ecul es of Conpound (l)/unit cell: 4 Volune =
2969 A3 Dmontwosgaal cul ated) = 1.422 g/cnB The unit cel lpCcparsammeieris4 of Form

Lo ORI e TER LR B BTG ORT 1Y 250C

crystal | i gembOmaBIID fareGROPOMABESTidutes ard@sdubsed irAREletaliPles byIsw alnldnee form N-1  of
Conmpound (11 (? have uni que characteristics that can distinguish them one
1

f r om anot R@podimppagle NHAioae vk pypquad (I8l cheaqieides bt woidehparadeipiar i ng t he

physi cal ' t i g state fornms which are presented in the
Exanpl es g@q%&&gﬁ%g%g%%f?ﬁ%ﬁ%gé 2 lists characteristic XRPD peak

positions (2q0.2 2Q for crystalline Conmpound (I1l), Form NI and Forns N-I
and N-2 of crystalline Conpound (1). Anorphous fornms do not display

refl ecti o ARSIV t heir X 4}3& erns. Table 2 Characteristic diffraction
peak positions (degrees 2q0.b=3)20a@kT, based on pattern collected with a
diffractoneter (CuKqg) with &=3%09An ca illary.*uni que reflections between
Conpound (1), Form N-1 and Q@oapbdind (1), Form N-2. The uni que reflections
between Forns N-1 and N-2 off<oystalline Conpound (11) are designated by an
asterisk (*). As discussed ahoygy Conpound (Il) is an enantioner of
Conpound  §pace @Rfptidya, Compound (I11), Form N1 will have the sanme

char act er ingfidcGlel &@Dhmlﬁﬁ’w .y and uni que peaks as those listed in Table
2 for Corr%}hﬁge:(i %Atorm I Cﬁllﬁ'kewi se, Conpound (Il), Form N2 w Il have

t he sane easrita(ft erisll & ction pattern and uni que peaks as those |isted
in Table 2°FoF Céorrp

5dha 1%‘?% ,g/%fi‘or m N-2. Conpounds (1) and (I1)

The unit cell parameters of Form N-1 of Compound (III) were measured at a temperature of
approximately 25°C, e.g., ambient or room temperature.

[0064] Each of the N-1 and N-2 crystalline forms of Compounds (I) and (IT) and the
crystalline form N-1 of Compound (II) have unique characteristics that can distinguish them
one from another. These characteristics can be understood by comparing the physical
properties of the solid state forms which are presented in the Examples below. For example,
Table 2 lists characteristic XRPD peak positions (°2610.2 °26) for crystalline Compound
(II), Form N-1 and Forms N-1 and N-2 of crystalline Compound (I). Amorphous forms do

not display reflection peaks in their XRPD patterns.

Table 2

Characteristic diffraction peak positions (degrees 26+0.2 ) @ RT, based on pattern
collected with a diffractometer (CuKa) with a spinning capillary.

Compound (I) | Compound (I) | Compound (III)
Form N-1 Form N-2 Form N-1
6.4 6.4 6.4
9.0 9.1 9.1
12.0 12.0 12.1
12.8 12.8 12.8
13.5 13.7 13.6
16.9 17.1 17.1
19.4% 20.9% 19.3
21.5% 21.9% 214
22.8% 22.6 22.8
25.1% 23.7 25.1
27.6% -- 27.6
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are distinct fromone another based on their absolute stereochemstry,

i.e., the (L)-nalate salt versus the (D) -malate salt, respectively.

Crystal | iwe 2Comssuad (111), For MmN-1, is disti nct as t hectmsk)tomriiat e sal t.
[ 0065] The characterlgtlcep omth sol | MR may al so serve to
di stingui sh the crystaft'fifié® glq"a's ‘2 m?ouln osed herein. For
example. Table 3 lists charact® te 13C NVR peaks for
crystalline Conpound (111). FormN—I, crystalllne Compound (1). Forms NI
and N-2, and the anorphous form of Conpound (I). Table3 The solid state 19F
and 15N NVR spestrefiectiefis etwsenelbrive Nobwnd i¥-o of dgstadlbned dngpoursi (B) keiar  conpar i son

and characteri ion scussed ove, enant i.oner .of Conpound
(1. oryst aransEe b i i RS R R a R B P P st opoundr (1 1)
wi || have (bhgomang asdihis (5 E@lﬁldNI’RFblﬂSNﬂaﬂﬂfhﬁve tBOAnidRhAugerRBaks bet ween
them as those listed in Ta 3 for Formse N-1 and N-2 of crystalline

Conpound (qﬂﬁcthnmaﬁt%é@mm%la Peakpiiibet tiblehia Tahls Vet Goeroued (DTHeist et [ 0066]

oot A1 SR R ST e BRI TR TR 7 %,
conbi nat i Qﬁlﬁud[fw]ﬁse@ihos@]ﬁmhdan [phisie me]ompmaidl(y BeodpL.abbepexdd (D) aﬁd(H) The’
anount of Conmpound eggound 1), Conmpound (I11), or the conbinations

t her eof | ﬁretdwen%ﬁrézfr&% anthes Hpsed ﬁles%lﬁf SeexPC RISy, h%rth‘b@dtmaéaéff falf
effective ?rg&glﬂﬁbt (DI) %@@s‘éﬂqe{p@tweﬁg%tﬁﬂﬁe Goal?pourfar(ﬂ ‘N‘i’ 1§ bibd r)ct ny

i ndi vi dual esent 1n the p ceutic conposition as one of the
solid stathe (Ddr)mmlatda sttussed above or conbinations thereof. The crystalline

fornms are ferred solid state_for Accor.di ngl not her aspect of this
i sci oour WS ot OB sriReledigk RS rod BriondFER Nl Ml o8t oBBREG: £ on
conpri si Néhe@tys aﬁﬁ\éfancpd?l%lﬁfouﬁfohhﬁdh@d%bﬁ h&ah! For%f;z]fn@;ﬁé i¥Ble 3MRYNt of a
crystalline form of Corrpqun (1), Conpound (I1), "Conpound (rrry, or

conbi nat i elgactanieticesotid StaﬁdCdVMRaleﬁﬁé@lmswﬁ nlﬁﬁOQﬂ@@l@ﬁt(Hbl Eormxtilpi ent. [ 0067]

Anot h th t t t t
compr i nopaaner 28k EnE SIS 7 it uSoREr B3P LLonBERH BRe o7 "
Compound (1), Conpound (11). Conpound (II11) or conbinations thereof. The

anount of Conpound (1), Conpound (I1), or conbinations thereof adm nistered
can be a therapeuti cal l'y effectl ve . Corrpound (1), Conpound (I11), or
Compound (I11) may lye— HUSOYld‘Stfléﬁe bz‘rb%\ﬁlislNMRcResona%gesu re—of the solid state
(ppm, +0.2 ppm)
(I) Form N- | (I), Form N- | (III), Form @,
1 2 N-1 Amorphous
18.1 23.0 20.8 27.2
42.9 25.9 26.2 33.8
44.5 38.0 44.8 142.9
54.4 54.4 70.7 --
56.1 56.1 114.7
70.4 41.7 141.1
123.2 69.7 145.7
156.2 102.0 176.3
170.8 122.5 182.1
175.7 177.3 --
182.1 179.3
-- 180.0
180.3

The solid state '°F and >N NMR spectra, discussed below, provide data for similar

comparison and characterization. As discussed above, being an enantiomer of Compound (1),
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forms di scussed above or conbinations thereof. The crystalline forns are
preferred solid state forns, with crystalline Conmpound (1), Form N-lor N2
bei ng prevernmdsifAacor di ngl y anot her aspect of this di secoase@ongiiates to a

met hod of treati o er Lsin dm.ni st.ering t bj ect in need
her eof _aCPRETALECET Nal 11 7 ARLT RO Rt e Cap PRI sl esiSouna (1),
Conmpound  gdid)statCGORIRGEIAarced, hnd un@jue ?M@ba@édnqm,hb@lb@qfstedm Nfofonmpound
(1), Compound (I1), or Conpound (Il1) is present in a crystalline form In
anot her a$pastN-bang Ni2of giystellips tpwpoupth€).net hod of treatment may be practiced
by adm ni stering a pharmaceutical conposition of at |east one of Conpound
(1), Conpound (11), Conpound (II11) or conbinations thereof such as
di scussed Paoveuti§a0068posAinad imarMalspieof Teidtmefti S di scl osure relates to a
met hod of treating cancer, as di scussed above, where the cancer treated is
st omach cHipsel _ %@Bﬁé‘&@_ﬁ‘l of g @?%Hﬁ,mlﬁfiﬂ‘ﬁéﬂ'@&ﬁ%@%al FYREPBLUEANCer, ovari an
carci nona a@(ﬁﬁ; %%1 .cancer,
brain canccz%r[ﬁ{sl}ﬂﬁgﬂﬁﬁﬁ%&gg?r 81§/Iitdﬁ£)g€%rﬁ[%\rﬁﬁd g\Pli o |Oﬁrécmgjelgr glio altlglgst ona,
gi ant cel khegiof, aid apitaonmecuighilyosasptatrecxciprat. Ghd aipduasd @ venpwnrtdil).
ol i godendrogli al. .conponent | ung cancer (i ncl udi ng.non-snall cell |ung
cancer) botEo @4 ETPRBRBUTY e B terRBHER B} B4R RS FBma, ki n
cancer, beRRpRABE B1n belXRRIPR IR allP kdclyvd HIRAS Coh‘@@ﬂlﬁfﬁ),s_c&hﬁ%ﬁﬁ@ a1, fon-

inc

Hodgki n' s | ynphoma or thyroid cancer thyroid cancer (including medullary
t hyroi d c&noeeynd (D oG9 Indiydually heprkienias dheiphirinbdubea corapasitigh goongeéeused t o

treat non-snall cell . .lun ancer Q.. CGfitinib and.erlotinib are

angr ogene S0 ki et RN Geghbitsi egPL B YhRBB 680G Gr owen t act or
cal | ed typR&inRe siidiagsfom | RbbtinBlyanshdsalietd oliths @icoseieelass by sbiei sty used
for treating NSCLC. Another aspect of this disclosure relates to a nethod
of treati AigPHBLN BFENdcewispl comperificngamprsifansEaetons of aheyppspecaily eifetévéret hod
conprisin 1.l . | @CE . ment a

hor apout FROFLPLH SURIEARPUR E byhBo . Cbublifia 52

bi s( met hy kextyihaiohsbdérest; shdyl phasiacdutiphiignydeptable eXdpiédtuor ophenyl ) cycl opr opane-
1,1- dicarboxam de, or a pharmaceutically acceptahle salt thereof,

optional | WWJ conBYRSERRSA" Aitihdipslesgieireptp’ (9 nestiadiof HPahing FHICE FoMARYINE

enbodi ment, 4...: - i i i 1 L P rpaspect  of
this di sc%%Hsnhlggnrﬁ%@tsgggétt%ﬁgeﬁg eggatgagt&trn légftléon%ﬂogg%@is’ rrcéﬁ Pg@gl({lﬁl ung cancer
(NSCLC) i Rompoundj(BD by cdankbénanredshibotecd oy dnsdunigof & thimpnursit (Br Corgpduod ((heorsubj ect i n

need of the treatnent t herapeutically effective. anount of Erlotinib or
Gof 1 11 ni bOPRDIERHRET BAIE? GNP DT prHCaly 56 dRGUT: §om nd (119,
Conpound  (bibdun@KID), or Compound (III) may be individually administered as one of the solid state

forms discussed above or combinations thereof. The crystalline forms are preferred solid
state forms, with crystalline Compound (I), Form N-1or N-2 being preferred. Accordingly
another aspect of this disclosure relates to a method of treating cancer comprising
administering to a subject in need thereof a therapeutically effective amount of at least one of
Compound (I), Compound (IT), Compound (III), or combinations thereof, wherein Compound
(I), Compound (II), or Compound (III) is present in a crystalline form. In another aspect of
this disclosure, the method of treatment may be practiced by administering a pharmaceutical
composition of at least one of Compound (I), Compound (II), Compound (IIT) or
combinations thereof such as discussed above.

[0068]  Another aspect of this disclosure relates to a method of treating cancer, as
discussed above, where the cancer treated is stomach cancer, esophageal carcinoma, kidney
cancer, liver cancer, ovarian carcinoma, cervical carcinoma, large bowel cancer, small bowel
cancer, brain cancer (including astrocytic tumor, which includes glioblastoma, giant cell

glioblastoma, gliosarcoma, and glioblastoma with oligodendroglial components), lung cancer
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conbi nati ons thereof. Conpound (I), Conpound (11), or Conpound (II11) may be
individually adm ni stered as one of the solid state forns di scussed above
or conbi naDI20r8B41er eof . The crystalline forns are pref ecrageoledost at e

forms. Accordi.ngly anqgt aspect ,of this disclosure relates to a nethod of
P e A R L i R

subj ect, tdeinomi, RRE ceRBDFIrSich@eadiiphbind, 86l gmbe, HhRkSUR)iREk, iod- need of the
treatment a therapeutically effective anount of Erlotinib or Gefitinib in
conbi nat i dWdgiin hlyspheaaerthypid carcetbyrpdsarre] (icludamgrmpduiay (hyrojd caggpound
(rer), or i nag | . f r.el (), ), or
Corpound (P 1 visABS it ofRton KR Bobe PR Hatroh PRI aheet o 1 i
di scl osur eNSCIN)sGefatnitochd @flodrileat ampidgeicals itiebipratititeed rdoyptadot 4 Stering a
phar maceuti cal conposition of at |east one of Conpound (1), Conpound (I1),
Conpound EPf§Mal3rowigAdsiarsalicd haotingeiust FEIaeHb ard @iHinPsedrghiReing n anot her
enbodi Mentq. G GAENIE! .%@m b&%ﬁ@%@cgs&r@f@m& mgthbé fifda Qg Ni b with
at | east one of Compound (1), Conpound (I11), Conpound III?, or

conbi nat i aossmdiered dfng chi@O7(NS CAQDineubjag plbe ethbd ¢dmpsisiolp sdrhinsigrieg toehat es to a

nmet hod of treatin astrocytic tunor ich inclu i_obl ast onm, gi ant
e 1 0GPt rrnct QbR R b bty SHrAE, a2 oot af
conponent §is{n%t1%{1&9pﬂuglgfi%?jy{]ﬁ@/}%@ﬁ}@ﬁlﬁ‘»(ﬂflﬁ@m & cRpRPidesi, Ng admi ni stering

to the subject 'in ne € treatnment a therapeutically effective anount
of N (4- di{c[tl@g)mlrbﬁles()mhaymfz@myl):qm aqcﬂptahle4;alyth]zmgfyoptionally in combination with

}phenyl)-N.-(4-f] uaor.ophenyl ).cycl.opro e-. 1. 1-.di.car m..de. [ 0072] Anot her
L bect bt Mripuidh oy BRIl AR B AL o huuif PUBRIRRR hotr otyti e
tunor (whiea70] nchusies aghecltiasdi@uregélans toaehdhddlor elitiag hei@nalidleil 0Sar coma,
and glioblastoma with oligodendroglial conponents in a subject) in a

subj ect, 1488 crrseHAICEE Mo SyPipg. thamethpdeamrisige admintyieriag iojtleciubjedt iheed of t he
t r eat ment t j ; I V.E o] . of Conpound
(0 Conpaiay™ B PREHEA by S AR ortig i bR 0 Cona (1)
Conmpound ¢drhhination wiaapleasnche(df Compaay (DeCdnpdund @aldnypoasthiliny @t er ed as one of

the solid state forns di scussed above or combj nati ons thereof. The
crystal | i Aenbiptions hereofp Comapynddl amprpuad db orgppgund AHBSRYPRgl y anot her

aspect of i&dWi&ag} gcgﬁif?i%feﬁ al Gled AR SbIRY sﬁaé%hﬂ?&isc%se& %6%?%] bf@nfblhafsik’ OCYti C

tunor conprisin mnistering to a subject 1 n nee ereor a
t her apeut iheaiol. yThefcfysatling Gorasrag prefafed adlid e@sforon eAabrd@glypoothel agpert ofConmpound
8) lrri) ou ﬁg "g]?ﬁuélgd%{lr%)éﬂﬁ%ﬂ %%ﬂ%‘oﬂ ?)% {ré)aguslg :c[l Ql%trhg(? I)f tre\él\ltl?r?gr n%ln-r;m%f QBPIHQQ caglcc)r ’

(NSCLC) in a subject, the method comprising administering to the subject in need of the

treatment a therapeutically effective amount of Erlotinib or Gefitinib in combination with at
least one of Compound (I), Compound (II), Compound (IIT), or combinations thereof,
wherein Compound (1), Compound (II), or Compound (III) is present in a crystalline form.
In another aspect of this disclosure, this method of treatment may be practiced by
administering a pharmaceutical composition of at least one of Compound (I), Compound (II),
Compound (III) or combinations thereof such as discussed above. In another embodiment,
the combination administered in this method is Erlotinib with at least one of Compound (1),
Compound (II), Compound (IIT), or combinations thereof.

[0071]  Another aspect of this disclosure relates to a method of treating an astrocytic
tumor (which includes glioblastoma, giant cell glioblastoma, gliosarcoma, and glioblastoma
with oligodendroglial components in a subject) in a subject, the method comprising
administering to the subject in need of the treatment a therapeutically effective amount of N-
(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-

dicarboxamide.
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present in a crystalline form In another aspect of this disclosure, this
nmet hod of treatnent may be practiced by adm nistering a pharnaceuti cal
conposi t iwo 20fo/ms41tkeast one of Conpound (I) Conmpound ( PCrjuscowopound (111)
or combin ns ereof s as not he aspect of
Chi s arsolael'e AR sy Lol aoeFITRa Rior hRAhe AEREES T Mot il ng
nedul | ary uinkty {hich HAI0ES fgdioblidtcinas bilitREl glidbhstofiet dieshréaapindiibglasashd ni st eri ng
to the subject in need of the treatnent

N- (4-{[ 6, Vithiohgadendigalishapypanants|in asubiagh bk sHbjskie g Imethqd comprising

fl uor ophe r [N=¥-1¢

accept abl gé{llsn)élﬁéﬁb %@rtgé@[}ﬁ?ﬁ%h%%ﬁ%t %%%?ﬁr%ggl% %%a%h@fg %Igfr}tgdpf)g%t ically

effect|vekammmmbe&ﬁﬁﬂ&iawnbmhﬁmdﬂapemhmﬁhdﬂmbSr@mBQMQQMM&KmeIates to a

met hod of treati n}g t hyroi d cancer (including medullary thyroid cancer) in a
subj ect, {REPARIARBA-wiReERd &Yy CampoidSHR may be fndividrally yspinisieref 4s oéed of t he
treatrrent [@olnye ( [11) or
conbi nat i glral%e %cﬁ@r%gg]% ﬁnsq{rlrsﬁg%gﬁﬁa go‘%or%l)npr%oundﬁ%fléﬁ',ﬁhtlg%cry&tg?r%gl%g?lél ) may be
i ndi vi duabteferad solwli sstcefiomgs. aﬁs:ccrdmgbfanmthtﬁ agrett of thet discdostienetaedio sauest®wdd above

or conbinations thereof.. The crystalline forns are preferred.solid state
o oo B Re RSt L e SR g o i oy ShEe B R IBE T o b et hod of

treating Eﬂaya@gltféa@aaﬁfeatvecaﬁlwtloﬁmn&s@ﬁ%ﬂc&ﬁﬁuh@g) mn@o@almﬁ%ﬂgguﬂaeed

t hereof a therapeutically effective amount of | east one of nmpound (1),
Conpound () )or c@ahimasioncih¢reof] Whergin Compdyind &b (bms)omtrde(ﬂléoﬂ Compendi(RD Gonpound

ot hor gty tstchysyftioe SRR bt adeelo B S35 ! B Dottt BB o 1"

practiced rrﬁ%/b@?ﬁttfbb@bﬁidnﬂﬂst@mg}ﬁb’h elficgabmpeRASE hileR Bk ot Ieast one of
Conmpound ound (I1l) or conbinations thereof such as

ound
di scussed mwdn?moumw Hé}mpgglafb(éltl) Qwomwrl@lom dereplsyeipasrdiscesels to a
met hod of &;gatlng di seases or disorders associated with uncontroll ed,
abnor mal , / or unwanted cellular activities. Thismethod adninisters, to a
subj ect i pooAged Ahﬁh@’@ﬁpect@df thiedisdlosoreclats Camupoiod df (réahng ﬂi@mixbumbr( 1),

Conpound (Il I3 conbi nations thereof. The ampunt of npound It%
Conpound %mqu mg)me%w.twé@lﬂ 6#Ser) Het whircta@prmained %qr@alswaﬁdrs@lsg?rmg to the

t her apeut qu‘[g 119] oty Conpound
(rrr) may | u%: t}/ r@j{ 6 ere 91321918%%)}113? &@hnﬁﬂlﬁg(? '[g‘%llé)%lglt\le@f or s

di scussed ﬂad)roplenydbcycloplbpana{h1&h&rbdxemelefor a pheamaceystadly hecagatflosatshaeod.

preferred TISlf(:) aluil(()juntsg rﬁlref\lstfer%gl can be a therapeutically effective amount.
[0074]  Another aspect of this disclosure relates to a method of treating thyroid cancer
(including medullary thyroid cancer) in a subject, the method comprising administering to the
subject in need of the treatment at least one of Compound (I), Compound (IT), Compound
(IIT) or combinations thereof. Compound (I), Compound (II), or Compound (III) may be
individually administered as one of the solid state forms discussed above or combinations
thereof. The crystalline forms are preferred solid state forms. Accordingly another aspect of
this disclosure relates to a method of treating thyroid cancer comprising administering to a
subject in need thereof a therapeutically effective amount of at least one of Compound (1),
Compound (II), Compound (IIT), or combinations thereof, wherein Compound (I), Compound
(IT), or Compound (III) is present in a crystalline form. In another aspect of this disclosure,
this method of treatment may be practiced by administering a pharmaceutical composition of
at least one of Compound (I), Compound (II), Compound (IIT) or combinations thereof such
as discussed above.
[0075] Another aspect of this disclosure relates to a method of treating diseases or

disorders associated with uncontrolled, abnormal, and/or unwanted cellular activities. This
17



[ 0076] Accordingly another aspect of this disclosure relates to a nethod of
treating di seases or disorders associated with uncontroll ed, abnormal
and/ or unmanbﬂmm&shlular activities conpri si ng adninistecin@mnmmausubject

n need the e f.at peut. fective anmo ast one of
Compound (R0 bR TS Eiab et ik T Elmrndn 38 thnel o
wher ei n C(I!ﬂ)PlerﬁﬁbuﬁJi Y1) 6edvRdiators iflcteof. OTheGamRAWA ofbbun) (1) SCANRS I)l n

crystalline form In another aspect of this disclosure, this net

t r eat nent Ohwlbui@tlwébﬁrm admiBigiegd viinbest @ermpeytieqlly WHeqtue ameuns a¢0fﬁﬂ9ﬁ?}b3| t | on of
t | east nbi nat
ther cor - s pofRTRG R E G bouna SRTRAL BRI it CRAEAMAY b b i (RT°, P4 20

to a neth@ﬂw@6mﬁﬂﬁaﬁ&m@mdkﬁﬂa@ﬁﬁn@bndma@ﬁdGhsm@ﬁﬂﬁﬁy@hﬁdnmp&hnﬁmcontroIIed,

abnormal , and/or unwanted cellul ar activities. This nethod adm nisters, to
a subj ect 9l SHESA™her eof, a crystal line form of Conmpound (1), Conpound

(1), or pero : lrrw)c&@alhgpa&fthepg%p RUPgisdis: oaﬂgreﬁétés)maﬁa@oﬁgg&?ﬁ%of Conpound

(1), Conpoun any co nat 1 on o Compound
adnin|stedsdmﬁamdbaﬂasuhanapbwﬁhumbhmﬂbdhbmtmﬂbmahmumeﬁ@DﬁHﬂh'Another
aspect of this disclosure relates t
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1,1- di caphexRol ﬂ%ast%!}@it@ong%hﬁd @p@@ﬁlgmg (Hpcaﬁyom (ﬁﬂyeor@&%ﬁau%ﬁpodl ment's
for the manufacture of ament for the treatnent of di sease or

di sor der de@ﬁg@@@mdbmuﬁumﬂﬁkﬁomp@m@ﬂ@edlkmnmnyt@EJ$pwsmbmaam6mﬁh©us form
accordlng to t i sc es its s e st cture, .and is
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one cryst alihinRRrihs ma@h&@hma%nfp@mmbfﬁﬁuasb@ewfe:dmb@mlar(l&madnq)oaﬁd {;gast one
liquid formulation in which at [east one crystalline formaccording to the

di scl osur £omgoyid $BB oy eainbitdpisrthasens pech de discusd aB)ve AAppihermaresil ity | e
contains. SRePYE s B SEURRET RRMETHTRY Ry SRR SHh MERpraRh, NE) Sai ng

t he sol i dalstoahs, &ﬂkmﬁmmm&ﬂeahmﬁhﬁhﬁw@angﬁwﬂﬁdaﬁmﬁ@wﬁqDaSu@aﬁhMﬁai

conpound(s). The pharmaceutical cqnpaosition may be, for exanple a tablet,
capsul e, Hegal: acgfa@%mﬂaﬁf Cpmpad 4y (ompopi @&wr apyconbieetmal . The

phar mceu@{)ﬁngé)unﬁmﬁ)@ (b @Héarﬂ%ﬂf&f@o&ﬂf)o&ﬂrﬁ)a@&?@g%’ )104)21}1? FaitioR 8 by

wei ght of act've conpound(s or ‘a crysta orn1o the active
conpound( $pmpamd (D884 UD adimbieradeaght a brapeusicilly abite@ivphaoumaceut i cal

oL P ST R, TSRS e oSt Lien w1l pehelpcen aboul 5 and

phar maceubisGadinyg4§ i RinB RL-8-yAbxyIplR&Y1) @ﬂ(@ﬁﬁ’d?@[ﬁlenﬁ)scyclopropane 1,1-
dicarboxamide, malate salt according to any of the above embodiments for the manufacture
of a medicament for the treatment of a disease or disorder discussed above. When dissolved,
a crystalline or amorphous form according to this disclosure loses its solid state structure, and
is therefore referred to as a solution of, for example, Compound (I). At least one crystalline
form disclosed herein may be used to prepare at least one liquid formulation in which at least
one crystalline form according to the disclosure is dissolved and/or suspended.
[0078] A pharmaceutical composition such as discussed above may be any
pharmaceutical form which contains active Compound (I), Compound (II) and/or Compound
(IIT), including the solid state forms thereof (hereinafter referred to as active compound(s).
The pharmaceutical composition may be, for example, a tablet, capsule, liquid suspension,
injectable, topical, or transdermal. The pharmaceutical compositions generally contain about
1% to about 99% by weight of the active compound(s), or a crystalline form of the active
compound(s), and 99% to 1% by weight of a suitable pharmaceutical excipient. In one

example, the composition will be between about 5% and about 75% by weight of active
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di scussed bel ow. [0079] A "therapeutically effective anount of the active
conpounds, or a crystalline or anorphous formof the active conpound(s),
accor di ngvoaotoiss41idi scl osure to inhibit, regul ate and/ orcramsadianel ivhe
signal transduction of kinases (discussed here. conce
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cel | prollferatlon and angi ogenesis. A therapeutically effective anount
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the signal transduction of kinases such as_described in W2005-030140.
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required treatnment of any particu pat upon a variety
of factorﬂwhpakmdbnﬁkuheammmﬂa&@nhmabénb@mm@umneaﬁmﬁmmﬂﬂxm&BUSmyer|ty, t he

speci fic pharmaceuti cal conmp 05|t| ed; the age, body weight, genera
ool th ST (0 ik Ot FHENERh e SRS HE e R COP A NEHE t he 1 e
of adni ni $HRPbnANI), tﬁi)eaﬂdﬂﬁf(ﬁl) %claaiﬁ@ ﬂﬁbl%gd'lﬁtsta&rfom%ﬁ‘%o&sgé% theddpBuRf excretion
of the active conpound(s), or a crystalline formof the active conpound(s),

accor di ngattyity ki ighitiit.gedubraamd/or odulate hatsicos thsdutimniof kiaasaesch asany drugs used

ot ner - suchorRegh S RUPF AR teb TR RER by fa SRR e R °

di scussed flufrofiRadmeyriprshatd- 1, MarRaboxahhig. Phar macol ogi cal Basis of
Therapeutlcs" Tenth Edition, A. Gl man, J.Hardman and L. Linbird, eds.
MG aw Hi 10088k es$he acgnl ampaint pogned foicalnientof prcrtisylaapaigntieH dppendy

reference }))c;lt-l evaﬁg& 8}/&(3&3%@&%@% dlS S sffe ﬁeqyr%a}eﬂ]h L it sgfeg]teg}he%gécﬁfy

conmpound(s acco Tostre a ar naceu Ysi tions

conpri si nghatrineofeutmmmnhﬁslu@ednplasyedaﬁéoagaalﬁddpm/eightt, Berafil haancex andrdmnbher agents
that are generally admnistered to a patient being treated for cancer. They
may al so B¥ Paent: él?erfﬁ‘i’d&toé@Wltsﬁatﬁﬁeth‘b?m%@aél%‘?m@%% thegee s in a single
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one or a ¢denbiwabmprund(s) acvordiyts tindivatosine; théduraiidn. of the treatment; any drugs
used in combination or coincidental with the specific compound employed; and other such
factors well known in the medical arts. These factors are discussed in Goodman and
Gilman’s “The Pharmacological Basis of Therapeutics”, Tenth Edition, A. Gilman,
J.Hardman and L. Limbird, eds., McGraw-Hill Press, 155-173, 2001, which is incorporated
herein by reference. The active compound(s) , or a crystalline form of active compound(s),
according to this disclosure and pharmaceutical compositions comprising 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.
[0081]  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 partly upon the desired
method of administration to be used. For a pharmaceutical composition of this disclosure,
that is, one of the active compound(s), or a crystalline form of the active compound(s), of this
disclosure, a carrier should be chosen so as to substantially maintain the particular form of the

active compound(s), whether it would be crystalline or not. In other words, the carrier should
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The choi ce of the pharmaceutically acceptable carrier depends partly upon
the desired nethod of admnistration to be used. For a pharnaceuti cal
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sucrose, and gum acacia, (c) humectants, as for exanple, glycerol,
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wetting agents, as for exanple, cetyl alcohol, and glycerol nonostearate,
magnesi urrbidigaesy andsodipe cuhenald, eg SYHION ARladeb e {e exaaRpl¢ pialBRdhghberpticBol i n and
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forms may al so conpri se buffering agents. h0083 Phar maceutically
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i ncl ude, but are not to, preserving, tting, suspending,
smeeteningnmﬁMaWMmomgn&memkuﬁumgﬂ%emﬂksjﬁwpﬂgﬁh@mﬂgﬁﬁmmemgwm@oagents.
Prevention of tE action of m croorgani snms can be ensured by various

ant i bact eFPEITISSAYIHE A#8gal agents, for exanple, parabens, chlorobutanol,

[0083]  Pharmaceutically acceptable adjuvants known in the pharmaceutical formulation
art may also be used in the pharmaceutical compositions of this disclosure. These include,
but are not limited to, preserving, wetting, suspending, sweetening, flavoring, perfuming,
emulsifying, and dispensing agents. Prevention of the action of microorganisms can be
ensured by various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. [t may also be desirable to include isotonic agents, for
example sugars, sodium chloride, and the like. If desired, a pharmaceutical composition of
this disclosure may also contain minor amounts of auxiliary substances such as wetting or
emulsifying agents, pH buffering agents, and antioxidants, such as, for example, citric acid,
sorbitan monolaurate, triethanolamine oleate, and butylalted hydroxytoluene.

[0084]  Solid dosage forms as described above can be prepared with coatings and shells,
such as enteric coatings and others well known in the art. They may contain pacifying
agents, and can also be of such composition that they release the active compound or
compounds in a certain part of the intestinal tract in a delayed manner. Examples of

embedded compositions that can be used are polymeric substances and waxes. The active
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phenol, sorbic acid, and the like. It nmay al so be desirable to include
i sotonic agents, for exanple sugars, sodiumchloride, and the like. If
desired,\aopbﬂmmmneutical conposition of this disclosurecwawmmbmmneontain
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pills, powders, and granules, are particularly preferred. In such solid
dosage fo?#@Sd#HE“%ﬁtWV@tE%ﬁﬁﬁ%ﬁﬁ@%Vmﬁ$%@H“VW¥ tigastoasigetone i nert,
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appropri ate pharnmaceuti cal. ositio can.be earned Vi a of the
PRTop pure[? Orm Or in an appropriate ptp?maceutlcapcomposulon can be came(? out via any o P %e

accepted modes of administration or agents for serving similar utilities. Thus, administration
can be, for example, orally, nasally, parenterally (intravenous, intramuscular, or
subcutaneous), topically, transdermally, intravaginally, intravesically, intracistemally, or
rectally, in the form of solid, semi-solid, lyophilized powder, or liquid dosage forms, such as
for example, tablets, suppositories, pills, soft elastic and hard gelatin capsules, powders,
solutions, suspensions, or aerosols, or the like, preferably in unit dosage forms suitable for
simple administration of precise dosages. One preferable route of administration is oral
administration, using a convenient dosage regimen that can be adjusted according to the
degree of severity of the disease-state to be treated.

(General Preparation Methods of Crystalline Forms

[0088]  Crystalline forms may be prepared by a variety of methods including, but not
limited to, for example, crystallization or recrystallization from a suitable solvent mixture;
sublimation; growth from a melt; solid state transformation from another phase;
crystallization from a supercritical fluid; and jet spraying. Techniques for crystallization or

recrystallization of crystalline forms of a solvent mixture include, but are not limited to, for
21



accepted nodes of adm nistration or agents for serving simlar utilities.
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amount of compound to afford a heterogeneous mixture of compound and solvent at a given

temperature.

[0092]  Seed crystals may be added to any crystallization mixture to promote
crystallization. Seeding may be employed to control growth of a particular polymorph and/or
to control the particle size distribution of the crystalline product. Accordingly, calculation of
the amount of seeds needed depends on the size of the seed available and the desired size of
an average product particle as described, for example, in Programmed Cooling Batch
Crystallizers,” J.W. Mullin and J. Nyvlt, Chemical Engineering Science, 1971, 26, 3690377.
In general, seeds of small size are needed to effectively control the growth of crystals in the
batch. Seeds of small size may be generated by sieving, milling, or micronizing large crystals,
or by microcrystallizing a solution. In the milling or micronizing of crystals, care should be
taken to avoid changing crystallinity from the desired crystalline form (i.e., changing to an
amorphous or other polymorphic form).

[0093] A cooled crystallization mixture may be filtered under vacuum and the isolated

solid product washed with a suitable solvent, such as, for example, cold recrystallization
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antisolvent is a solvent in which a conpound has | ow solubility. [0091] In
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than abouffchet igpe egnsEendap Henitine dheglisclogars i SpPecds aPilklp dsespentlic IHeeed Wb ound
originall y.efmli9ygdy N the crystallization procedure, and preferably
greater than about 90 wt. % isolated yield. Optionally, the product nmay be
del unped MWP96ki ndhedfinitiorcseoforth agsiadakt preoeghcereatlefivitiemrset pODBDAhy The
features and advant ages of (s/hi s di sc’. osure may. be nore r tﬁadj I ¥ under st ood
by patent, patent application, and/or patent application publication incorporated herein b

reference. All measurements are subject to experimental error and are within the spirit of the

invention.

[0096] As used herein, “amorphous” refers to a solid form of a molecule and/or ion that is

not crystalline. An amorphous solid does not display a definitive X-ray diffraction pattern

with sharp maxima.

[0097]  Asused herein, the term “substantially pure” means the crystalline form of

Compound (I) referred to contains at least about 90wt.% based on the weight of such

crystalline form. The term “at least about 90 wt.%,” while not intending to limit the

applicability of the doctrine of equivalents to the scope of the claims, includes, but is not

limited to, for example, about 90, about 91, about 92, about 93, about 94, about 95, about 96,

about 97, about 98, about 99 and about 100% wt. %, based on the weight of the crystalline

form referred to. The remainder of the crystalline form of Compound (I) may comprise other

Form(s) of Compound (T) and/or reaction impurities and/or processing impurities that arise,

for example, when the crystalline form is prepared. The presence of reaction impurities

and/or processing impurities may be determined by analytical techniques known in the art,
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those of ordinary skill in the art upon reading the follow ng detail ed
description It is to be appreciated that certain features of the invention
that are WD(IDI(]ZI]SMIhty reasons, descri bed above and bel owcirrustdie/ocant ext of
separate e | e enbodi nent.
SR L CO R Rl RS R R
reasons, %Sﬁégbdqg/daﬂd}’brﬁﬂjﬁre@@p&ﬁxgco@f a single enbodi nent, may al so be
conbi ned so as to form subcombi nations thereof. The disclosure is further
illustrated by the follow ng exanples, which are not to be construed as
limting the disclosure in s g % ;i I g E e specific procedures
described in them [0095] Thisﬁ Baki QEE)éAM § rth herein take precedence
over defi [0098lonsEs&hplt o1 Phepanationyof Na@€[6,7- bi@aﬁanyloyéympimamm on and/ or patent

appllcatlon publication incorporated herein by reference. measur enent s
are subj edt oxy&apf@seﬂm HHueropkenybey CB’BHOP&F‘%'lle?ﬁrhoxtaH\éd“s%drtP% (Idfm%lwé

i nvention ali&n@%@} ﬁﬁ&i Ilj5ere| n, "anorphous” refers to a solid formof a
nol ecul e and | not crystal | i ne. An anor phous solid does not

di spl ay al89] ni ﬁha/sg/nﬁ{etncaty)utduieﬂrf@mha wepapaibh ef N-(W{ BlV-shar p maxi ma. [ 0097] As
used herein, the term bstantially, e" ans the cr alline form of
Conpound ’Ism (B‘P’)rqélﬂlo{“bﬁé Rt Pl?Fély]z}%I'%é‘éotmpgg@&Cyé a@%‘ii‘sed on the wei ght
of such cuygbstdnli®en QfenL)- fﬁ@ﬁtetsﬂfmreoﬁg ddpRasitin 88RHE 190 Wt . % " whil e not
intending to limt the applicability of the doctrine of equivalents to the
scope of the clainms, includes, but is not Iimted to, for exanple, about

90, about 91, about 92, about 93, 3{3&5‘; lﬁi about 95, about 96, about 97,
about 98, about 99 and about 100% sed on the weight of the

crystalline formreferred to. The remaindef, of the crysta @of or m of

Compound (1) may conprise other Forn(s) of éorrpound (1) 4 reaction

i npurities and/ oroHpr ocessi ng i rrpuriCti es t ari se, pl e, when the
crystallineo S pr.eparee° presenceyof reacdl Japurities and/ or
processing i it)es may be det m'/ ed bygoanal yticd ni ques known in
the art, sut Nfor exanpl €07l at ogr apﬁy,’ nuctg g etic resonance

spectroscopy, nmass spectroscopy, and/or PHftar ed spect roscopy. PREPARATI VE
EXAMPLES [ 0098] Exanple 1: Preparation of
N-(4-{[6, 7- bi s( et hyl oxy) qui nold n- 4-

yl ] oxy}phenyl)-N -(4-fluor Ayl ) cycl opropane-1, | -di car poxgn de and the
(L)-mal ate 5

Pd/C

HCO,H, HCO,K
- 0 N\ KyCO3, HyO, THF - F
EOH
—0. N (L)-Malic acid
~ 2 F Acetone
O N @] O P THF
o N
al N
H

T Oxalyl chloride

1) sozc1 EN

lsasnel
JXE JXM@“ “r

Compound (I)

[00100] The process shown in Scheme 1 is described in more detail below.

[00101] 1.1 Preparation of 4-Chloro-6,7-dimethoxy—quinoline

[00102] A reactor was charged sequentially with 6,7-dimethoxy—quinoline—-4—ol (1 L, 10.0
kg) and acetonitrile (64.0 L). The resulting mixture was heated to approximately 65°C and
phosphorus oxychloride (POCls, 50.0 kg) was added. After the addition of POCIs, the
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salt thereof (Conpound (1)). [0099] The synthetic route used for the
preparation of N-(4- {[6,7- bis(nethyloxy)quinolin-4-yl]oxy
} phenyl) \Nt)z()ﬂ)/dslmarophenyl )cycl opropane- 1, 1- di car boxaords2@od2tibe

(L)-rralat sal |sd 6 Lutidnme

L 60100]  Tha Rt ATh SRt PR Rt o IPRESR el Tsstutrs | ber ow
[00101] 1ddenkRue pl@t%l(@@rdifma‘ﬂel ) A6@rs)Gyhén ADTRIF (XM inR@lrianemb ARLER] A
reactor was charged sequentially with 6, 7-di met hoxy-quinoline-4-ol ( 1 L,
10. 0 kg) amesaa@grpﬁﬁf@rman@ liggid chroppiogrmply LG anahygishilke medionasxieat ed t o
appr oxi ma h, P kg) was added.
Af ter theRngd%0 ?Jﬁ ﬂ%ﬂm %?@ﬁd@g@p%ﬁg%ngéégqo % ﬁﬁl]'cfsé)zli@%}lg% m xture was
rai sed todrplpronxthand @CM.3CBC kel BE% NFROH (OB5.0VRS, che éae dd (k)] Eee
(approximately 9,0 hours) when <2%of t he startlng material remained (in
process hiretﬁﬁltlb%mfx&’rf?rﬁfﬁ%%mmieﬁﬁﬂ BPOR SRR ‘e?g a%‘ﬁjp PSHPYEY SWFGQSW). The
reaction dinto a
hi 11 ed soIEatY bR, PRl SRR O Fh Eate BN b DTN CI%S 0"h)
and ice (m@@er@o\iﬁgc)f solVtre (arppsmirmataigl% OdthrMethﬁst bu@iethd(WBﬂpﬁﬁ(bkg)mas ely 14

0C, and ph ted. Th th wat
(90. 0"k} “it e et R BEpine Aevssmed TRt (T SR a iSRS of |
sol vent (?fbﬁﬁ&ﬁy@@ﬂﬁé&’on@-%e Q1 vere VRO by éeﬁﬁnydga@&h%shé&/wﬁﬁn hoflafé kg) was

added to the batch, and the m xture was cool ed to approxi mately 100C,
duri ng whi®H kg, raed tlfies] b rppderamately ye tatolaf ferldhetitte. compeund ¢8.0) g). wer e r ecover ed

by centri io washed w ta and dried at

appr oxi rra @]4CI@E‘,Ptr@aﬁ?tfo&o(g%t}ﬁgnﬁ%ﬁxl_yg%f'r%%’uﬂl&e"gg’)ﬁqllﬁ(}l ®[00103] 1.2
Preparat i eoo104] 6AEed&dﬁ%hé@queﬂmﬁlﬁrdhhﬂgé&wﬁlhﬂ‘—f@:ﬁl’@)/()—ﬁquhﬂl@ihbiBﬁq{u%lﬁl@@ 0A reactor
was sequentially charged Wi th 4-chl oro-6, 7-di net hoxy-quinoline (8.0 kg), 4

ni t r ophen®): ﬁmu@ph@gyl( 4 kg, reiomyhyavii pppgiding (Okikg) Ging Qﬁdwldlf&r{é‘p QkQ Thet i di ne
§ﬁ0 0 kg) rea&BFcolh%ﬁ&Rx%f 1}%9@% /?ro%ﬁ{ f‘elJ‘ﬁ%‘@%ﬁe%t Ieéc%h{?&%c% 1 ?&3 when
e reaction was co e rraterla remal n ermned by

i n processtattiRk Eﬁa&ﬂall rYi84ising W@minﬁ@b}eﬂn)pr&@ssﬂﬁlll(Sa)nalyhklappreﬁﬁlhﬁry Xont ent s
were allowed to cool to approximtely 250C. Met hanagl (g was added,

fol | owed BIHOSEEF0AORKA BRRANOV Sl 0 Re}o BPESHTA e 7 6" fingso! gkg). The
reactor cont SRkS rRMEd B} boEStinf QRooRRPBANITBESINI 2 DALY So.0 TRETRES U ting

solid precipitat’e was
reactor contents were stirred for approximately 2 hours. The resulting solid precipitate was

filtered, washed with water (67.0 kg), and dried at 25°C for approximately 12 hours to afford
the title compound (4.0 kg).

[00105] 1.3 Preparation of 4-(6,7 -Dimethoxy—quinoline-4-yloxy)-phenylamine
[00106] A solution containing potassium formate (5.0 kg), formic acid (3.0 kg), and water
(16.0 kg) was added to a mixture of 6,7-dimethoxy—4—(4-nitro-phenoxy)—quinoline (4.0 kg),
10% palladium on carbon (50% water wet, 0.4 kg) in tetrahydrofuran (40.0 kg) that had been
heated to approximately 60°C. The addition was carried out such that the temperature of the
reaction mixture remained approximately 60°C. When the reaction was deemed complete as
determined using in-process HPLC analysis (<2% starting material remaining, typically 1 5
hours), the reactor contents were filtered. The filtrate was concentrated by vacuum distillation
at approximately 35°C to half of its original volume, which resulted in the precipitation of the
product. The product was recovered by filtration, washed with water (12.0 kg), and dried
under vacuum at approximately 50°C to afford the title compound (3.0 kg; 97% AUC).
[00107] 1.4 Preparation of 1-(4-Fluoro-phenylcarbamoyl)-cyclopropanecarboxylic

acid
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filtered, washed with water (67.0 kg), and dried at 250C for approximately
12 hours to afford the title conmpound (4.0 kg). [00105] 1.3 Preparation of
4- (6, 7 - Dvoavtomsy+igui nol i ne- 4- yl oxy) - phenyl am ne [ 00106 pCAVUSeé 1002104

((:2Er5]t gi EIQ;I M@é]as 3'8%@1%%&% (E]fgg Wé’J.S 64%1%21 to J C%E)lm.d %apgr%ixfrina e?y BCJ)( gglﬁtio%r(]) vat er
6, 7- di net baerdraliftavailiblOcyRlopRexie) t,auidafok R 1. (9 1 KI@)o kel BVPIRICE Adighm on
carbon (50% vvgtrgrﬁ?/vet yI@ Eﬂ? in tetrak?y%lr oafur(an (40 g% Q}H hat )k:ad been

heat ed toawﬁﬁeémwt&e}ba@m@pemﬂ@e Hd apterensd WAS - Ehg solusign it stsige Kort hat t he

t enper at ur, t When t he
reaction d%lgét%&c?bcorrp e gq%@sﬁ tfé‘&?%rc@l&ﬁdegsggg @£s%ﬁhé§%e§é%%%%@ anal ysi s
(<2% st ar tantpgramt iedloval 0°Cewabmihe gddidionpvas @abinylett, sohdivh 8 4-flubeariGRgD.or
contents were filtered. The filtrate was concentrated by vacuum

di stil | at kK&rn dH&pY Bg&%@%qegl a5 SPQh thd e hgreh fampegurgdid apt Gectine,  whi ch
resulted nivt e, ARG s"ﬁ%@fbl?épzr&%ﬁﬁt%qqﬁﬁﬁa dihen ALRAUGH YR pCover ed by

filtration, wat er ried under va
appr oxi rralamta]e (BQ)O(EgL (Thla{sdilotncuh weiavaslict] seuconpp withl ac(u’éo@ sb@um%?%)ﬁtﬂ@Q 0 [00107]

.4 Prepara f 4- Iuo 0- ph r op ar boxylic
aC| d[ 0010%% E*fﬁvéﬁﬂﬁoaéﬂ‘ﬂ Wi, m%f%‘g %1‘5133@53/(?% Oél ?Q)p@%m mat el y
4OC) sol uljsQveafin KOOTRE %ht@%l%e%i/g%m'c@&h%nc\yﬁlc@&%ﬁ%ﬂ%y Vl@u%mddlmatb&%yl ic acid
(2 1, 10.0 kg) in THF at a rate such that the batch tenperature

did not ekdewdd b.ﬂb@addmm of bepnaneo\mhlvba@mét@d mrtbfdpré@pltaaptp@f@sa]ldrﬁbesqhdSO m nut es,

and then thion hl o e the batch tenperature
bel ow 100&* ngﬁreﬁ lli)é Cgﬁ%eigafﬂ(% @@g%%%glaeatpgmxgnaée ng d%fva%ufnl Wor oani I i ne
(9.0 kg) hflorfile HiR20Mpka). (V@Skgdded at a rate such that t he batch
tenperature did not exceed 1Q0C. The m xture was stirred for approximtely

4 hours ai®10enl§iPrepasation of H-@dsByeropphenylearhamoyl)-arcloprogpnecarionylsol ut i on
was vvasheghlﬁﬁﬂ‘yentl ally with agueous sodi um hydroxi de (2.0 kg dissolved in
50.0 L of er), water (40.0 L), and aqueous sodium chloride (10.0 kg

di ssol ved[00011610. Oxdlylahlondt €r() ke) Waecadde@ani solusiod oft i-onflwa@s- concent r at ed by
vacuumdi stil]ation followed by the addition of heptane, which resulted in

the preci phanyicrSpme)-exslapepranasabaylic acidg) lfgéélb‘i/’é‘fxélﬂe %fyTPE:Fth kerapgddti on and
then drieg f%ng%%l@?%hfﬁ% EMF @5?]@;)%9%& Martmhd R idiPethulPgiatbt | € conmpound.

(10.0 kg). reparation o

| - (4- FI uoexzeph)i¢| tay ohnioy Whs wyd Inohe mpasigositivonipitha pkcoedsae.
[00111] 1.6 Preparation of N-(4-{[6,7-bis(methyloxy)quinolin-4-yl]Joxy }phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide
[00112] The solution from the previous step containing 1—(4—fluoro—phenylcarbamoyl)—
cyclopropanecarbonyl chloride was added to a mixture of 4-(6,7-dimethoxy-quinoline-4-
yloxy)-phenylamine (3.0 kg) and potassium carbonate (4.0 kg) in THF (27.0 kg) and water
(13.0 kg) at a rate such that the batch temperature did not exceed 30°C. When the reaction
was complete (in typically 10 minutes), water (74.0 kg) was added. The mixture was stirred
at 15-30°C for approximately 10 hours, which resulted in the precipitation of the product.
The product was recovered by filtration, washed with a premade solution of THF (11.0 kg)
and water (24.0 kg), and dried at approximately 65°C under vacuum for approximately 12
hours to afford the title compound (free base, 5.0 kg). 'HNMR (400 MHz, dg-DMS0): § 10.2
(s, 1H), 10.05 (s, 1H), 8.4 (s, 1H), 7.8 (m, 2H), 7.65 (m, 2H), 7.5 (s, 1H), 7.35 (s, 1H), 7.25
(m, 2H), 7.15(m, 2H), 6.4 (s, 1H), 4.0 (d, 6H), 1.5 (s, 4H). LC/MS: M+H= 502.
[00113] 1.7 Preparation of N-(4-{[6,7-bis(methyloxy)quinolin-4-yl]Joxy }phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, (L) malate salt (Compound (I))
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[00110] Oxalyl chloride (1.0 kg) was added to a sol ution of
| - (4-fl uorophenyl carbanmoyl )- cycl opropanecarboxylic acid (2.0 kg) in a
m xture oNODbIe/B34d kg) and N, N-dinethylformani de (DVFpC@B20tkgri11at a rate

" the nelIEIoo N ST Bttty P 0RaL G 0 B AR R RlbhE o or U
N-(4-{[6, aab@éﬁ@éhyﬂm&yrb@gﬂle@&mm %%d]rﬁ@ﬁhdx?h%ﬂﬁ(dlmeh{— lody)- henyl]—

f1 uorophenyl opr opane | - di car boxani de [00112] T e so ution fromthe
previ ous &f %&ﬂ@@r@hehﬁ)—lﬁm@&f@ bese 6L pIrdhke) Betinanpippintaingied tl?léﬂhopanecar bonyl

chloride ﬁﬂﬁi@& E)gr gm@eﬁ;iﬁr" @afr 0% (ég’k ﬁh ﬁﬁ&l@ﬁ{é Pf(%w&e)r[ﬁe

yl oxy) - phe Fam ne aSSI um car bona in THF (27.0

kg) and wadded, dpd theQesifihg afixtare Ak Eeaﬁ@d@@aﬁph&ﬁmdt&lmm @tfwﬁuﬂfmﬁn&tawf@’)(dl d not
exceed 300C. When the reaction was corgtpl ete (in typically 10 m nutes),

wat er (74 K8 W yddids hedenson et hirne T, follpy oy th adgsionehe f or
appr ox! ol Ghypd®) (ARWIS) b RIERSHD LG 1d RpkRf NSO B! {RLIAREL e product

The product S recov tration, renmade sol ution of
THF ( 11. Ordegyera@irty fikattion aﬁdmamedag)h 1s@pmpadoll(@m0 kd) aaqbdmandmt mpreliyatd0C under

acuum f or t el sto afford the title conpound (free base,
5 ouEg) ﬁ%ﬁ%ﬁﬂxﬂ%wd@é? d 10.2 (s, IHI) 10. ng(g II(—|) 8.4 (s,
IH, 7.8 (m 2H), 7.65 (m 2H), 75(s IH, 7.35 (s, IH), 7.25 (m 2H).

7.15(m 2H). 6.4 (s, IH, 4.0 (d, 6H, 1.5 (s, 4H . LO M5 MrH= 502.
[00113] 1 [(I()lt&]epExanplgﬁ (Bi'eparatlon of Crystalllne Compound (D, Form N-1

1 tor ophef I8y c roprepRib R Y i SRR i A LR CpidBp ouna

u
))[00114e]ageeu)sob@lu@iaw(4 §[5)7 mhetﬁyla@)quﬁl&m Kgoxyl) phewif-ar-(4 2. 0 kg) was
ded to a solution of Cyclopropane-|,|-dicarboxylic acid

(6, 7- dillkrephsrylcyglaprapANE e dtcayb%%pyde P& 11700 eaipy;d@0.00 g) and (L)-malic

4-fl uoro; ( ining a
bat ch t el o RE LB ER o e Walbr (B DRk STRLALY o 1P
(0.1 kg) was sldedar tadaadion azﬁﬂhdai‘ad t(l’@)S“lG] etndlﬁgurmam'ddlat tamespdigak & ohe
approxi matel y 780C, _at which point water was added. The reaction

m xtur e wWASUTAEHhY soﬂlﬂsewafuﬂmrsp%v@d%yso%uﬁ@n ‘éié‘%ﬁaﬁﬁeéﬂlrﬁfghlaé) SWbléf'ﬁol (38.0
kg), and | t r was
recover ed‘r@ﬁlﬂl I grgfl%ﬁcegnﬁh (%ﬁg&r%@s%of%%g%g de?%%er% pﬁ'g %r?d dried at
appr oxi maheiry "BEGQution wisfholdcht &b tHiou h@hdgulry. hd sﬂuk@)was[tl@(ﬁl‘d@ﬂ:d Bexanpl e 2:

Preparation o d Form N-1 [Q0]11 on was
ot epar od B! RHHORG e ge Ay POrar ATk OBt R o o gtk LK

1.20 L). The solids were dned at 60 °C (25 mm Hg) for 6 hours to afford Compound I,

Form N-1 (108 g; 0.85 equiv; 108.00 g; 85.22% yield) as a white crystalline solid.

fl
(I
ad
[ 4-
(

[00118] Example 3: Alternate Preparation of Crystalline Compound (I), Form N-1
[00119] A solution was prepared with 190 mL tetrahydrofuran (110 mL), methyl isobutyl
ketone, and 29 mL water. Next, 20 mL of this solution were transferred into an amber bottle,
and then saturated by adding N-(4-{[6,7-bis(methyloxy)-quinolin-4-ylJoxy } phenyl)-N'-(4-
fluorophenyl)cyclopropane-1,1-dicarboxamide, (I.)-malate until a thick slurry formed, and
aging for at least 2 h with stirring at room temperature. The solids were removed by filtration
through a Buchner funnel, rendering a clear saturated solution.

[00120] Separately, a powder blend was made with known amounts of two batches of
Compound (I): (1) 300 mg of batch 1, which contained approximately 41% Compound (I),
Form N-1 and 59% Compound (I), Form N-2 by Raman spectroscopy analysis, and (2) 200
mg of batch 2, which had a XPRD pattern similar to Compound (I), Form N-2.
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reagent); 1.20 L) and
N-(4-{[6, 7- bi s(net hyl oxy) - qui nol i n-4-yl ] oxy}phenyl)-N -(4-
f | uor ophewopf2puyosBapr opane-1 .| - di car boxam de, (100 g; 1. @0Tasew021100. 00 Q)

C0 55y mo e i oA, foh R G aifo i kR o8e vk SR M at o Lo 60

0C and rrahcmeamﬂ@@heaettmﬁﬁaa&olﬁtﬁﬁpﬁlﬁaﬁetgn@ryfws a nh&lﬂlﬁagﬁéﬂclshm'fn 8 156hi ds were
fully dissolved. The solution was passed t Eh a Polish Filter. [00117]
At 60 0C, teazpéta@m §oF 23 dayg. ﬂéherﬂl}}’f@ Wﬂh@nmnplqdm WTGMO%G&FCWéﬁlH@ﬁpeH od of
8 hours SO tlon 0 10 hour s. Th n was then
cool ed totOZ t an%g%e%%zf L[ﬁ %tucfgke %‘émgccij acuu Ove? Lﬁe(?%aalfé)ﬁg washed

wth acet cm;ltngbf@ il Bnettd bﬁﬂ(li)rlh%el\il?&mL) The soI ids were dried at 60 0C
(25 mMm Hg) for %ours to afford Compound (1), Form N-1 (108 g; 0.85 equiv;
108.00 g ; 85. 22% yield) as a white crystal I | ne sol i d. [00118] Exanple 3:

Al ternate aratlo f i ma, [00119] A

sol ution \;\(gﬁ%regaé“el@ edi t])%‘%g% m?ft%g drol¥1 ran ({)1 (B‘ nﬁl-z met hyl i sobutyl
ketone, apmi12g ni1vxtepiratibiest Cry2@llik Oofnpbtims(l)s%uhn\omsmr@ryﬁtaansferred into
an anber bottle, and then saturated

N-(4-{ [ 6, T2 mArsRpHeR YIS RizRFEIPY ﬁomblym 3&951 thaéﬁype) ang30Quag of freebase

fl h . thi ck
Shurry 1 oRul fe hARERRANS hinor USROS Sy Il A Byt Birbin i ©
t enper at udearba';taﬁn@ah adSmlmresv qappodwendl Ryxof (L T8 mhof aih791\l1’1ﬂdugahlcac13lmhlner

funnel, renderin r saturated sol uti Se ratel a powder
bl ond e SHSIEE i e ORh v Sesg S, Jhe nudg e gRE S rTeer 1) 500

ng of bat ol b afkibe RnpeRkal. "Bd ARRE X M@b%ﬂﬁ?&%{ﬂwgm@m ffreF m N-1 and
59% Conpound (1), Form N-2 by Raman spectroscopy analysis, and (2) 200 ny

of batch R2artridhe el duad iravaXPRDaphichteempesityri bearnigh. Corrpound ( 1), Form

N-2.[0012 e ound.. I Form N-2 powder
bl engl vvasﬁg)a#gd ﬁ{%ep?{é‘t'é%%qgftélﬁlnggoﬂlp"%&m £sl)urry was aggd under
magneti c §60126]1 NYo akeatioPWert eMHRE NAULI&7 b@(meZt@l(d@yqumamlm $ll dakgmheﬁyﬂ)'ﬁ t hen

sanpled and filtered through a Buchner funnel to obtain of wet cake.
The wet cak&-Mipsopheryddydloprepageddndiratpennigs (4480004 esuat f%%lg)lazé ng of

[ 1 f
oyt al | i ROt ol kbR b 00 B T3Pt B WP e SLERRL 21 1
Conmpound  fsajer. Fersotufibr2wsaestedioydt@l Gnde GBI, e salitiinivan pw&&i tbll’oeglﬁzr ed by

conmbining 20 i of acetone and 300ny of freebase
N- (4- {[6 Polsh diltardp RIAVER hedlist S9N 4-y1 ] oxy} phenyl ) - N - (4- f | uor ophenyl ) cycl o

propane- {d(ﬁQﬁar H%s%mrﬁl@ reactor, (L)-malic acid (1.2 equiv (molar); 15.40 g) was dissolved
into methyl isobutyl ketone (10 mL/g-bulk-LR; 480.00 mL) and tetrahydrofuran (1 ml/g-
bulk-LR; 48.00 mL). Next, 50 mL of the (L)-malic acid solution was added to the first
solution at 50°C. Seed crystals were added (1%, 480 mg) and the malic acid solution was
added at 50°C dropwise via an addition funnel (1.3 ml/min (3 h)). The slurry was held at
50°C for 18 h and then was cooled to 25°C over 30 min. The solids were filtered, and
washed with 20% tetrahydrofuran/methyl isobutyl ketone (10V, 480 mL). The solids were
dried under vacuum at 60 °C for 5 h to afford Compound (I) (55.7 g; 0.92 equiv; 55.70 g;
91.56% yield) as an off-white crystalline solid.

[00128] Example S: Preparation of Crystalline Compound (I11), Form N-1

[00129] A one ml aliquot (DL)-malic acid salt of N-(4-{[6,7-bis(methyloxy)-quinolin-4-
ylJoxy } phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, slurried in
tetrahydrofuran (THF), was heated to 60 °C on a hot-plate in a half-dram vial. Next,
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in a 25m screw capped vial. Next, 0.758m of a 0.79M (L)-malic acid stock
solution was added to the vial with magnetic stirring. The sol ution was
then | ef twetznroasag4f or 24hr at anbi ent terrperature The peargsb@oman 94 hen

t filt th PTFE filt t d, d t
oo ent ¢ Bt W QAP - Ve ap isap i S SR R Bt et e
Conpound  {whg cap F@r fonlvéd frddd thb 26] plai@ arl JyBifi6aRl aviitend Geperatird wWitHout
[ 6, 7- bi s(met hyl oxy) - qui nol i n-4-yl ] oxy} phenyl) -

N -(4-fl uég@ﬁﬁlé rfyilySteliieation Fapmnecat afteigeveat! howa aiddbe fodgiog wag albedéfui v; 48. 00

g) and t e%tﬁ@@’\%fﬂfih %QO&%gm&e%é %ep Al lﬁrdgl%ts 0%% rQth tﬁ%)sltug;[ gr&?\gi’at g]%ﬁéepnt ent

was adj us ter ut| n was hea

di ssol ved glatdwidsfok biidr@topiagaais. sEl@b driptadlirgmagerfabdonsibred ofl ek eloagquedovi de t he
first solution. [00127] In a sep arate reactor, (L)-malic acid (1.2 equiv
(mol ar); P@teﬁﬁfmél}lg\‘&%éo %%@P%/‘édhei H@%?Str?é‘PW‘lonl sobut yl ketone (10

m./ g- bul k 48 LR, 48.00 nl).
Nextg'.J Wg’q] %‘tg?f{g{) tl%‘ﬁ%@?%ﬂ@%%’ (git-jl gﬂato t e first sol u%i on
at 5000 Blﬂéﬁll]cr SFeaadastomereaMdéJd@({lﬁ/d bABﬁbtlny@n)xyaqldndﬂmecl yﬂklxly}:phan;il)d sol ution
was added Q0C . dr gpwi. se vi a . d|t| fun n (3 h The
oo et bR d iAok S LBl P Pbeel b or "3

The sol i dgu\Wefdorhiah tl%rsqﬂugs%ﬁﬁt M@%@do i»ﬂ'L§ hn%qx,{aér%sl{talawg Q{Meamé %t by

i sobutyl ketone (10V, 480 mL). The solids were dried undér vacuum at 60 OC
for 5 h t@/a@ffﬁledol@bwwumdatedl)oéogs Pngp dissolved thegaiution 8. pAgsedithr@gh 86% yi el d)

as an of f - whi t. cr st e sal [00128] Exanple 5: Preparation of
Crystalli R& S&'ﬁ% %f’ e)rhrSt OlPtlﬁgnN- [00129] A one m aliquot (DL)-malic

acid sal t o932} ( ﬂre{sebaﬁat@ré@bt&ﬁ UB]’L)WMQWIH'(QQ&M {nil#ty; A3]e®¥Ms dissolved
}phenyl )-N -(4-f] uoro henyl(%] cl opro ane- 1-di carboxam de, slurried in

t et r ahydr ﬂmjmathyl(laqhm)v gelulllt b B@O@QH&ﬁ apd warhygroatran (Lanlg2falkf - dr am
vial. Nexipt o2 safyfr O&F?ﬁ%ﬂ’kﬁ%ﬁ%ﬁ& Qﬁsoa‘agé/& 3 She' i 5&1}1&‘&1 a??(ﬂoé | ear

sol uti on was ‘obtalne enove rom pl ate and
equi | i br ahatc adid sidios Mias ﬁ(ﬂﬁd)ﬁrSQtOGrdﬁ)pms‘ehtaLﬂn aa@tubmﬂumwn(l TnysiiaB Iho)zati on was
apparent after several hours and the sol ution was owed to stand

over ni ght Theslatry Wi helia Pt G &% 18 Baukthen W%PrC@Blle‘éfos%mC ({Vﬁréorf%@ulm? WYds | urry
wer e pI ac %re Gdefld! n@%s@h'\xfﬂtﬁ 26 %THP/@EE%]% ?R)Qi' ?S@IHE ylsh'e %OlldI%IGer¥é Eﬁ’delr I ne

mat eri al consi st e many el ongate ates ranging up t mcrons in the
| ongest divaensiaofi) C[KOf)iB(f):] affdrd éompmmd Hﬂéﬁéﬁatg; SMO8SH y@dyastaalolfﬁ-\mlateCorrpound

(rrery, Fors()r’[}dNI

[00133] Example 6: Preparation of Amorphous Compound (I)

[00134] A solution was prepared with 5 g of N-(4-{[6,7-bis(methyloxy)quinolin-4-

ylJoxy } phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, (L)-malate and 250 mL
of a 1:1 (v:v) mixture of methanol and dichloromethane. The hazy solution was filtered
through a .45 micron filter to yield a clear, yellowish solution. The solution was pumped
through the spray dryer nozzle at a rate of 12.9 cc/min, and was atomized by nitrogen gas fed
at arate of 10.9 L/min. The temperature at the inlet of the cyclone was set to 65 °C to dry the

wet droplets. Dry amorphous powder (1.5 g) was collected (yield = 30%).

CHARACTERIZATION EXAMPLES
[00135] I NMR Spectra in Dimethyl Sulfoxide Solution
[00136] 1.1 Compound (I), Form N-1
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[00131] To a reactor were added N-(4-{
[ 6J- bi s( et hyl oxy) - qui nol i n-4-yl ] oxy} phenyl) -
N - (4-fl woaptwsgdikcycl opr opane-1, | -di carboxam de (15 gpcInBeoiemuiie4 15. 00

9 20 R 9 AR R, TSR, (00T, LGB g o

di ssol ved, H)hﬁﬁ@b@élrh @NWRSs5-R3§&RA1 HNY 0¥aNHR), Pk (S Eth'HleSﬁVz t@),provi de the
first sol ution [n a separate reactor, malic acid (1.2 equiv

(ol ar); 4.188nd) H)A/ééﬁdl?éémwad T4t 1Bt hl (i beGt@W Reon&l),(/876m.80y - bul k- LR;

tre oot urth, SRR PhETA0s i LI 0G Sar 56700, Tre marr e aaid O

sol ution yg3y3gdded mR@QLUM'S@br oYY, Sﬁssllsaéarssasddsaqlogo 63inoeds, (dz.&, M /mn (3
h)). The slurry was at 50 0C for 18 h and then was cooled to 25 0C

| d
over 30 mil i-85THE. %Illfdlsl Welr ¥, 132 kle b 32, bR mbShed1 k4l 140G S508F: M BK ( 10V.
150 m). p&f olids were dried under vacuumat 60 OC for 5 h to afford
Conmpound %%S (15.52 g; 86.68%yield) as an off-white solid. [00133]
Exanpl e 614@58@@5@9@nmaoﬂsmn@musé&mnpnmdmlas [00134] A solution was
prepared w t h N? % 7-bi s( et hyl oxy)qw nol i n- 4-
yl ] oxy} ph&$91- ZPQUIPPW@p arypN-Zycl opr opane- 1, | - di car boxam de,

(L) - mal at 2 e t

di chl or on@oﬁmﬂ ﬁ?ﬁ%@?g’/ﬁ’[ﬁ% %thlélglgbévaﬂ @t(’#t )é% %’%4?)3&9 ?g%gg Wi (cf on
filter tolyel @B a%dng@rH) yes- newcmhl BIQJIHISIK)HZ) Hhe(csmhﬁtﬂzpmﬂwwslmrmed
through the s nozzl e a was atom zed

by nitrogéh 3 )37f~%ﬂ t(ma2 H?at7é‘0(§‘f 1@ FQ5]L(/Sfﬁ H) 7'ﬁﬁ€ @éﬁ’p%ﬂétwﬁg Ht(m Be i nl et

of the cy t ry it wet droplets. Dry anorphous
powder (1. %g\mg%(nf:gl )e@t@g qcﬁ 511(353101%3 CHARACTERI ZATI ON EXAMPLES

[00135] | [0OMAR SBéﬁ(NMR(duﬁ)Mj@T)etﬂﬁﬂ 3 565, 56.6i1,0568.63006L 1, 90T, 0QLBE]107.66, Conpound

('’ f&; b BREh sl B s B e P s A st T 2 e
8 Hz), %isd,md% 151257!513’1203 159"@2 15001221687071971(8@1 17?468') 7.22-7.26 (m 2 H),

7.40 (s, .y 7.76-7.80 (m 2 H),
8. 46- 8. 49[(10&42]1 wComomai((IH Fl)rml)N 110 21 (s 1 . [00138] 13C NVR(d

D507 1l HaRBeanagla g DyB0: a5y > Qigé%%é Piatie o3 ie 25
148.7,  111),3.93-3.96 (m, 6 1), 4.25-4.30 (dd, 1 H, J =5, 8 Hz), 6.44 (d, J= 5 Hz, 1 H), 7.12-7.19

(m, 2 H), 7.22-7.26 (m, 2 H), 7.40 (s, 1 H), 7.51 (s, 1 H), 7.63-7.68 (m, 2 H), 7.76-7.80 (m, 2

H), 8.46-8.49 (m, 1 H), 10.08 (s, 1 H), 10.21 (s, 1 H).

[00144] °C NMR(de-DMSO): 15.36, 31.55, 55.64, 55.67, 66.91, 99.03, 102.95, 107.66,

114.89, 115.07, 115.11, 121.17, 122.11, 122.32, 122.39, 135.15, 136.41, 146.25, 148.7,

149.28, 149.38, 152.54, 157.03, 159.42, 160.02, 163.07, 171.83, 174.68.

[00145] Characterization of Solid State Forms of N-(4-{[6,7-bis(methyloxy)quinolin-
4-ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide, malate

[00146] 1I. Powder X-Ray Diffraction (XRPD) Studies

[00147] X-Ray Powder Diffraction (XRPD) patterns were collected on a Bruker AXS C2
GADDS diffractometer equipped with an automated XYZ stage, laser video microscope for
auto-sample positioning and a HiStar 2-dimensional area detector. The radiation source used
was copper (Cu Ko = 1.5406 A), wherein the voltage was set at 40 kV and the current was set
at 40 mA, X-ray optics consists of a single Gtbel multilayer mirror coupled with a pinhole

collimator of 0.3 mm. The beam divergence, i.e. the effective size of the X-ray beam on the
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149. 28, 149.38, 152.54, 157.03, 159.42, 160.02, 168.07, 171.83, 174.68.
[00139] 1.2 Conpound (1), Form N-2 [00140] 1H NWR (400 MHz, d6-DMSO: d
1.48 (s, wWOMHp10/@342-2.48 (m 1 H, 2.60-2.65 (m 1 H), ¥?C93553019620(1,3 6 H),
4.25-4.30 (d 1 H =5 8 Hz), .4.d J =5 1 7,1 19.(m 2 H,
1 22-1.26° %rﬁqé ﬁvals_éippmima%sel(é mrzl 150%94 cpn Iidotlssscalimlégé was e E%loye%\g%lz Ham;plel_b

7. 76-7. 80. (&cted dilancBof26 8- vAflch dives hn Elfactikd2008ndeSor 32 °HP.8 1 Gadple fn 1 H) .
[00141] 13C NWR(d 6-DMSO): 15.36, 31.55, 55.64, 55.67, 66.91, 99.03,

102. 95, 1@Weg@nbigntgomigions fignpgbout s Cre aboppds 6o weseomeppaed as figt phge 122 39,

160,05, 1550 G Rtersikefyed Pihghhimihe Aol R 2 PR MR,

[ 00143] 1HaN¥@tl@@&@seN/Hﬂa oTA6s IISO)obtath alfld Sur(ase. Thpichlly tRe sfltﬁrpIé Wﬂ{&l({‘mﬂ 1 H,
2.60-2.65 (m 1 H) 93396m6|-%é425430 (dd, 1 H, 5 8 Hz),
6 44 (d, £ngsqdo thy )i_gay boan for y20 sgequgls. Beapy divepgepee (762%&6(0[’?(6 SQZGI‘?}CXY?Y 40 (s, 1

, 7.51 7 49 (m 1
H) . 10. osgpth givf mki)vf‘lzelgf%%%m?‘gfa&il? 4|§?1.F%\8%r§%147{?5 thggl\‘lﬁr% d"%1 éJRDS %p%f‘gl 36,
31.55, 55 s@lb,d 2555 Gpillaté.0d 19 1838in dORt@5he dPillaGyas Idtdte@Gyring Uata07, 115. 11,

121.17, 122,11, 122.32, 122.39, 135.15, 136.41, 146.25, 148, 7, 149. 28,
149. 38, 189leslon af g sangple-dejegipr dlanaeegy 19 om. D weye cofleefedior 390338 avithrang 1 45)

Char act er i 1&@@ %&eﬁﬁéwﬁm s oBs(fhnd [ druBhSGARSAMLRY) aul nol [ n-

4-yl ] oxy}p | 'uor op eny cyc opr opa oxam de, mal ate
[ 00146] | hrcs RomedietegrateRayeredicfaftradicivnad - d(lWDhalS’tRRﬂ) Iﬁmel[Il@ﬂﬂJlM]errzRaﬁl Powder
Diffraction (XRPD) patterns wer e collected on a ker AXS C2 GADDS

di ffract oﬁv@?—eﬂ?’e lé(ﬁtéﬁrﬁfﬁféd’f\ﬁ({% PLEEZAY 8%?@&0%?2@?%@ defarolection W& ni cr oscope

for auto- gAFHE PR 97 g tﬁ@&jataa\(%% ﬁ:@&e@iﬁ gﬁ%@ﬁé@ﬂ{%e fffaf Pﬂﬁ fpr. The

radi ati on source used was copper rernt voI t age
was set ab.04@ &V 18rid.2.he current was set at 40 mA, X-ray optics conS|sts of

a single | ayer upled with a pinhole collimtor of 0.3
mm The bmﬁhl Ugljr]g “firzb ﬁ‘{rﬁ‘b difective size of the X-ray beam on
thesanpl ejoptqey apRiRXI sH@&zsethé’ ebeffibniA XRPD GABLICPHQURIIRC S PREE (1YVasme Pl oyed

with a sanple - détector distance of 20 cm which gives an effective 2Qrange
of 3.2 -29- Bac.qm&‘@irmntc«am temperumttdezrboalrﬂjl °ent A distrd kteipoats afefshomn mblabk 218 0C to

about 25 O\ P iR21G9 43514 h3%. R P 276 2 0.2 720) are useful for
characterizing crystalline Compound (I), Form N-1. The entire list of peaks, or a subset
thereof, may be sufficient to characterize crystalline Compound (I), Form N-1.
[00150] 1I.2 Compound (I), Form N-2
[00151] Figure 8 shows the experimental XRPD pattern of crystalline Compound (I), Form
N-2 acquired at room temperature (about 25 °C). A list of the peaks are shown in Table 2,
above. The 20 values at 20.9 and 21.9 (z 0.2 °20) are useful for characterizing crystalline
Compound (I), Form N-2. The entire list of peaks, or a subset thereof, may be sufficient to
characterize crystalline Compound (I), Form N-2.
[00152] IL3 Compound (III), Form N-1
[00153] Figure 15 shows the experimental and the simulated XRPD pattern of crystalline
Compound (III), Form N-1, acquired at 25°C using a spinning capillary sample. A list of the
peaks are shown in Table 2, above. The entire list of peaks, or a subset thereof, may be
sufficient to characterize crystalline Compound (III), Form N-2.

[00154] 114 Amorphous Compound (I)
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speci nmens using powder as received wthout grinding. Approximately 1-2 nyg
of the sanple was lightly pressed on a glass slide to obtain a flat
surface. Wophmalsb4r4t he sanpl e woul d be exposed to the Xecagsbeamefios 120

of “appr oA y M A by Py Bl a*?%éﬁp%&ﬁwf’%a%ﬁoai%@ angfleea Tn T

seal ed gl a&piré@Rirddnfiel Pé?ratﬂfe (hwom B3°Ch. el s{)éhrﬁl isaBh@Erizel RBrog@Riakhad Y was
rotated during data collection at a sanpl e-detector distance of 15 cm Data

wer e col | detabgndeort siBP@aRE whichlis @ngsient wither posphessmiatasiabf at | east 2000
seconds. The resulting two-dinensi onal diffracti on arcs were integrated to

Create a | i me atte tep size of 0.02
2Q n the i g@ f'r@l"egji gﬁys?%iloﬁ ngrlﬁ)dg’éﬂ‘ﬁ data col |l ection
was GL\DDSI[doqs évv\'\ﬁﬁaﬂ whrd@uand anaq;réleetr NN @Am%laﬁ/aa @@fr@w#newre@ﬁmaﬂ usi ng
Diffrac Plus A .0.0.2 or v 13.0.0.2. [00148] ILI Compound (I), Form

N- | [ 00149jraimetens merelobsiredghrougs leastpsgnaresomaladis Wmmmm@nah drﬁfraocmyesﬁtral line
Conmpound ired at roomtenperature ). A list
of The pe siie b ChibineterHitive- ShensBEuhirt Theete l Karigiop (051 5 ' b5 g,
25. 1, and1%1186A£rtgcgnsmteﬁgj&atu&%&lﬂa'thégﬁe FRAPRSLENLANTG mm;@dohw&kcowpound
(1), Form N1 e entire ri1st of a subset 'thereo

suffici enbnl'g/(ﬁordbmh&qtod}irlizmancfa{cy@i aBdckgreurﬁ@nmouweke cdlecteaurte dwubmey (ﬁ0150] 1.2

Compound (1), Form N- 001 1 gure 8 s e experinmental XRPD pattern
of cryst aﬁhe S?Pé‘ 1(H‘f)o é?aﬁh r@témété]dm“\ﬂﬁ‘acr&%‘alr‘i%r‘ﬁe’fe«a@%@ﬁe&toﬂ@e (about

25 00). g i ab | ues at
20.9 and E I{dkglt 1(\18%11421@%6? @g@()g(g §’fs équ%‘%lﬂllg dglh%-(?ggtﬁtel%} (ZLI ngyﬁﬁ A-sl)_t Eﬂ %@{ Conmpound
(1), For maid @ocedde; @nlic mesdredsinteodityplea ke @rried oﬁublﬂethe tHKeL@wfspftway be

sufficient to characteriz crystalllne Conpoun ), rmN-2. [00152] I1.3
Conmpound  P#4Epge, (O F\’&S‘P‘Pﬁ’%%t ?1%1118%}"’ K16 }1@%@@%«% fﬁ@%ﬁ%ﬁﬁ%ﬁﬁi@m and t he

st mul at ed REOVRALF &1 0! RATYALAERIRYSVROIADGHY B ifBERLMl . acquired at

250C using a spinning capillary sanple e peaks are shown in
Tabl e 2, atvgae sulfhE odlndtiDae dollgztuomaindpmaiess;ngolserantwfﬂos e(follbcttelbfﬁmtqllem be

M TRt R U N M S R el

pattern ofARRARYMFXOAMPHREM(shg Cu Kot radiation (L = 1.5418 A). Indexing and
processing of the measured intensity data were carried out with the APEX?2 software
package/program suite (APEX?2 Data collection and processing user interface: APEX?2 User
Manual, v1.27). When indicated, crystals were cooled in the cold stream of an Oxford cryo
system (Oxford Cryosystems Cryostream cooler: J. Cosier and A.M. Glazer, J. Appl. Cryst.,
1986, 19, 105) during data collection.
[00158] The structures were solved by direct methods and refined on the basis of observed
reflections using either the SDP software package (SDP, Structure Determination Package,
Enraf-Nonius, Bohemia NY 11716. Scattering factors, including /" and f”, in the SDP
software were taken from the" International Tables for Crystallography", Kynoch Press,
Birmingham, England, 1974; Vol IV, Tables 2.2A and 2.3.1) with minor local modifications
or the crystallographic packages MAXUS (maXus solution and refinement software suite: S.
Mackay, C.J. Gilmore, C. Edwards, M. Tremayne, N. Stewart, K. Shankland. maXus: a
computer program for the solution and refinement of crystal structures from diffraction data)
or SHELXTL (APEX2 Data collection and processing user interface: APEX2 User Manual,
v1.27).
[00159] The derived atomic parameters (coordinates and temperature factors) were refined

through full matrix least-squares. The function minimized in the refinements was Xy (IF,| -
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acquired at roomtenperature (about 250C). The spectra is characterized a
broad peak and the absence of sharp peaks, which is consistent with an
anor phouswoabavisadi4 [ 00156] [11. Si ngI e Grystal X-Ray Stuuyskaw/ofaspound

), F 2N—| 01 t =10 CAD4 |
G 117 2ot ool e s IET gk 1T VB aEr e B i b e bhgR TPELSE "Rquar es.
anal ysi s gy 6ﬂi‘ﬁte ihgBAL@ ﬂéeﬁfoﬁ@ﬁ@)@'f@ﬁl@f)bséﬁé& fnféﬂﬁtu%f D2PerBcd ﬁfaﬁsn gle

reflections. | ntenS| ties were neasured using Ka radiation (I 1.5418 A
at a consmmexaremgbataﬂ stageswi tefinethent. R Dvgens sk em@d@md tredetauhmqlmma@d wer e

corrected o for Lorent o) ion factors. Back und counts were
SOl eot b i raRt e PERRE AR Tl B ARt PR p B o o o e s o
Al t er nat e[00166i NGEbriAr YisfubkedPolvaer VEF9 p@@nhsa@ar@gen%tea afllddkefed Mapd us Kappa
CCD 2000 systemusing Cu Ka radiation (I = 1.5418 A). Indexing and

processi n@teﬁﬁuf@ Reneatsarine. Rt didlargp. HataeliieMeanddiqugatasolit.. direticae HKL2000

R IR L R
276, pp. 36y p&ﬂﬁﬂnnlg A ctihfif@hdneadingth© QeI is&Ik It progfanl. [Teit wbed mogahl ecti o n and

processi ng user interface: CoIIe t: Data collection software, R Hooft,
Noni us B. Wcludgsgbas-thejg pogHompelery 0r§ﬂ€ﬁ§@® eiapraddromyhe exnpEmentglarqiect ed on a

Br uk AXR I nd
e S RGBS Bl hatlon, Us dugfiidly oo v

nt ens ata wereé carri
APEX2 sof theainglepayskih ded pﬂkagedamkw tetrgex@ﬁFéE)ﬁQn@a@abmb D(IdedBt waralavlate¢r ocessi ng
user interfac en indic ystals wer e

APEX2 User
cooled in (]%yﬁétﬁ?f@lf Hle§?§t‘ﬁaéﬁpl8$raﬁlﬁ’ ‘Aé?(’f ‘Bfrld‘ttt?P IGV\Q?/%WEQW ‘?‘39 yosyst ens

Cr yost r eagini@fd &isrmbhed a 0% k@fpefife Aidvhe Fodhperature cﬁp@tame@ﬁﬁ{ fk first 1986, 19,
105) during data collection. [00158] The structures were solved by direct

met hods anidp pleth¢ preckdore. {Themblasiiles agf inggis@magdannesfthas attiiontbe sisd and slsipe her t he

SDP sof t wa DP Str tur term nation Package af Noni us,
Sonen a. N9l e PR ARG FERiigh LG BPBerR i ity B e opr Al oot e e
ver e t akemdrinortilielistdnbdses BphhdRal thdadll. es for Crystal | ography”, Kynoch
Press, Birm nﬂham Engl and, 1974; Vol |V, Tables 2.2A and 2.3.1) with m nor

| ocal nodit¥leH: i érwlgk«;rcrxsr@é ecagsing 1) 580 aph necrenscwasgelscinius tersliaisf sol ut i on
and refi n%&?tn]gdgs%ﬂge\tﬁqﬁ Exeﬁrﬁjé 53 f(olr §1n%}|v%ﬁgt%ydlffr§gtion%lilm S. e[’he g:elec%% rsgﬁ M

Tr emayne, or the
sol uti on angdaffiedd toemen lagffiber yist zﬁime&ltalmd)ﬁﬁttﬂfeﬂilgﬁtrgma;l aﬂcfm@mteldcanrod@t a)

temperature on a Bruker ApexII single crystal diffractometer equipped with a rotating copper
anode.
[00162] Crystalline Compound (III), From N-1 is characterized by unit cell parameters
approximately equal to those reported in Table 4. The unit cell parameters were measured at
a temperature of about 25°C.

Table 4

a=14.60 A
b=520A
c=39.09 A
a =90.0°
p=90.4°
v =90.0°
Space group: P2¢/n
Molecules of Compound (I)/unit cell: 4
Volume = 2969 A’

[00163] Structure solution and refinement were routine in the monoclinic space group,

P2y/n, with four formula units in the unit cell. The structure contains cations of N-(4-{[6,7-
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or SHELXTL (APEX2 Data collection and processing user

Manual , vl

t enper at we 20moisss18) were refined through full
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i nter

face:

APEX2 User
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group, 06 | 0.18186 | 1.20500 | -0.03241 | C44 | 0.39312 | 1.20834 | -0.08137

07 0.57137 | 0.22739 | 0.23473 C45 0.48224 | 0.32340 | 0.15059

08 0.58700 | -0.17911 | 0.24998 046 0.77400 | 0.04784 | 0.34652

09 041742 | 0.76377 | -0.04319 C47 0.79349 | 0.09920 | 0.31966

N10 0.28649 | 0.82210 | -0.01420 H10 0.22646 | 0.91057 | -0.01479

011 0.87391 | 0.22086 | 0.31241 H16 0.24790 | 1.42164 | -0.10317

N12 046887 | 0.17029 | 0.17613 HI19 -0.04176 | 1.82973 | -0.03893

C13 0.29647 | 0.64886 | 0.01247 H20 0.16347 | 1.73025 | -0.13083

Cl4 0.31416 | 1.08187 | -0.06304 H22 0.43179 | -0.17902 | 0.22447

C15 0.33900 | -0.02207 | 0.14761 H23 0.17093 | 0.73524 | 0.03244

N16 0.20651 1.40640 | -0.08267 H27 0.21953 | -0.24212 | 0.12962

C17 | 0.40079 | -0.01723 | 0.17602 H29 0.07954 | 1.50390 | -0.03492

C18 | 0.29743 | 0.29956 | 0.06604 H30 0.04671 | 2.05817 | 0.13354

C19 | 0.00418 | 1.80556 | -0.05680 H33 0.41851 | 0.16255 | 0.04395

C20 | 0.11925 | 1.73626 | -0.11097 H34 0.43433 | 0.41859 | 0.10106

C21 0.22556 | 1.24019 | -0.05791 H38 0.41440 | 0.45648 | -0.00227

C22 | 039150 | -0.17467 | 0.20389 H41 0.61062 | 0.02238 | 0.31086

C23 | 0.22558 | 0.63870 | 0.03619 H42 0.17752 | 0.45794 | 0.07911

024 | 0.62714 | 0.39565 | 0.29760 H45 0.53033 | 0.44239 | 0.15049

C25 | 034591 | 0.87438 | -0.03961 | H3la | 0.76754 | 0.12071 | 0.26693

C26 0.36467 | -0.51389 | 0.25773 H31b 0.74726 | -0.15247 | 0.28137

C27 0.26562 | -0.20277 | 0.14859 H43a 0.30237 | 1.06909 | -0.12187

C28 | 0.35380 | 0.15272 | 0.12054 H43b | 0.36868 | 0.85693 | -0.10836

C29 | 0.07365 | 1.60604 | -0.05443 | H4da | 0.45563 | 1.18725 | -0.07495
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P2]/n, with four formula units in the unit cell. The structure contains
cations of N-(4-{ [6, 7-bis(nethyl oxy)-quinolin-4-yl]oxy
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characterijzed4by 2a5snyl aedy2ppwden4x-|r ay3adi ff 0.08180 gn0GXRAD) 0.psa%kRer n
substanti dl lcgsi p (aager dansaow | h.tshex Si gt €dy ped7h er0.688mwWnoiidpi gur e 15
and/ or by [aR;pbS Vog: ARPHHPAt e(mzsgmt@:{sfc'a'o.xszz@ ABEAAAGFFBIh the

O

8‘,3?;: e 0543 TOWIS T THRLsey IS 1 [P0 ) Redsh ACh b R | (ORUERT o of
Sbout 2800 SAT6b0- I dop ) Oﬂéﬁfm;;ﬂ%";@-@“. oL b o VI Xy
[00166] AL G381 1 dL-¥049 4 &Oi@mvp@%é%ilre#‘m et R2 lptdS8E8t n0A 7Bk er

DSX- 400, 400 MHz NWR spectronmeter. High resolution spectra were obtained
usi ng hi gh- power proton decoupl ing and the TPPM pul se sequence and ranp

ppr oxt mad G 5P, Shd e N Moeudic fetonanca S FBH, € “Togs. "og.  ©

6951), (G [0db@, Xu\WiRase @ Q Nﬁﬁ‘rﬁe@surémentsl\ﬁﬂ@madge{ﬁ@lrh Brfiker DEX94bo, 4000, 219-

227) . ApprOX| mately 70 ng of sanple, packed into a canister- desi gn zirconia
rotor was M};E,ZelﬂMRcspecgamhtee@éh Fesadiion sgreAve 2R obtsirief using kiyh-pesvas pragdner enced to

e (L, SEmnL ARe e bPyile Ml LRALER N R EACAARE 8 G By 2 3%, 5O
[001:37] I@be w@i’ﬁ?glld:aﬁiglé ép)érgu@qm%i %pbﬁﬁlzﬁl@%%ﬁ;ﬂ{ﬁ@l% dSeﬁﬁ@ﬁe@%llﬁ@hWR -
spectrumo Crysta | he , orm IS sSnown I n | qur e . e
entire o1 é’ﬁySoi%éelél%sﬁ%é)r(Ga%%é(ewutan@ﬁébﬁmﬁhe[yﬁflﬁén p A

T8 1 20, 820 BPYSARLIA SPIRRUHR Sy BRIy ARG Yo P .”QJ?‘R 1006,
114. 4, 114orRachkkpernend Lherbical kRifs 18) whk2Iref@rended Io Exterdad 4ddmanthd®with tht 38. 6,

140. 6, 145.4, 150.1, 150.9, 156.2, 157.4, 159.4, 164.9, 167.1, 170.8,
175. 7, an8ighgpquengygsonagge eing set to 38.56 ppm (W.L. Earl and D.L. VanderHart, J. Magn.

Reson., 1982, 48, 35-54).

[00167] 1V.1 Compound (I), Form N-1

[00168]  The solid state *C NMR spectrum of crystalline Compound (I), Form N-1 is
shown in Figure 2. The entire list of peaks, or a subset thereof, may be sufficient to
characterize crystalline Compound (I), Form N-1.

[00169] SS "C NMR Peaks: 18.1,20.6, 26.0,42.9, 44.5, 54.4, 55.4, 56.1, 70.4, 99.4,
100.1, 100.6, 114.4, 114.9, 115.8, 119.6, 120.1, 121.6, 123.2, 124.1, 136.4, 138.6, 140.6,
145.4,150.1, 150.9, 156.2, 157.4, 159.4, 164.9, 167.1, 170.8, 175.7, and 182.1 ppm, +0.2
ppm.

[00170]  Figure 3 shows the solid state "N NMR spectrum of crystalline Compound (I),
Form N-1. The spectrum shows peaks at 118.6, 119.6, 120.7, 134.8, 167.1, 176.0, and 180
ppm, = 0.2 ppm. The entire list of peaks, or a subset thereof, may be sufficient to
characterize crystalline Compound (I), Form N-1.

[00171]  Figure 4 shows the solid state "’F NMR spectrum of crystalline Compound (I),
Form N-1. The spectrum shows a peak at -121.6, -120.8, and -118.0 ppm, £ (.2 ppm.
[00172] 1V.2 Compound (I), Form N-2
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ppm [00170] Figure 3 shows the solid state 15N NVR spectrum of crystalline
Compound (1), Form N-1. The spectrum shows peaks at 118.6, 119.6. 120.7,
134.8, 16W0D2p10108641@, and 180 ppm 0 2 ppm The entire IPCstUsoflopeaks, or a

Form -1 a0t PR RSl SOPRSLRL BTGl o St Fam o

crystalli @ﬁw@qw;gum@ (i entﬁ@ﬁfmof\bdaks IKhdesuﬁm%feumﬁp@M@fﬁclmak at -121. 6,
-120.8, and -118.0 ppm ppm [00172] 1V.2 Conpound (1), Form

N-2[ 00173FhaTWé€f1§%¢rb’ﬂalhlﬁea@<§nPPB WvROgp¥Et rum of cr yst al i ne Compound (1),
o2 T T Sy D 2Ly g sy st

t her eof , e suf C|ent r'ize’crysta

N-2. [ 00184], 9, 130 MR Reakslozzouas 215581623100, RB29121261.2,3800, 417,
54.7, 55.8, 56,2, 56.6, 69.7, 99 4, 100.0, 100.4 100 8, 102 3, 114.5,
115.5, 11622 1%‘1@» 160959, 3213811213%9. 1393, 14029 543,91 145175 3461, 1562, 1§6 7136. 0,

1577 1586 HEE TR en e g 7y O3 DGO GIE 0L ' ang

180. 3 ppmppm0. 2 ppm [00175] Figure 10 shows the solid state 15N NWR

spectrum ou )} MmN-2 The s um sh peaks at
AR VR e S S R R CREE R Ayt Rt e
peaks, or pamsNDSahe tRer@Rtho Mak@@tﬁGfolﬂ)'SeE'SSF%ﬁﬁ‘%ﬁ@@g(ﬁlﬁ%ﬁ@&m@ta'|'ne
Compound (1), Form N-2 [00176] Figure 11 shows the solid state 19F NWR

spect r um ppmcilhesentire lishel peaksperarsubsel theredompy ¢-sRATiThent o phartatarire siysialinpeaks at
-121.0 an 119. J( ﬁpg}g .2 ppm Those peaks, individually or together, may
be suff|0|8ﬂlplfn818 a (N Tize crystalline Conpound (1), Form N 2. [00177]

1'V. 3 Conpeom]( | Fighse 1F@RIWshd soli@Odié 8T NWIR sp@trifl o trgétallidsSCorfRng@gct r um of
crystalline Conpound (111), Form N1 is shown in Fi gure 16. The entire |ist

of peaks, Fen ¥-25 (g ercciye phonts peakapt thal. & grds-il ). bppm. ). Tppan. abhost pepks,
5L L 98 ROV ey I OB SR MRG0, 72
124 4, 136.9, 138.9, 141.1, 145.7, 150.3, 156.5, 157.6, 159.6,
[00177] 1V.3 Compound (III), Form N-1
[00178] The solid state "C NMR spectrum of crystalline Compound (III), Form N-1 is
shown in Figure 16. The entire list of peaks, or a subset thereof, may be sufficient to
characterize crystalline Compound (III), Form N-1.
[00179]  SS C NMR Peaks: 20.8,26.2, 44.8, 55.7,70.7, 100.4, 101.0, 114.7, 1152,
116.0,119.7, 1204, 121.6, 124.4, 136.9, 138.9, 141.1, 145.7, 150.3, 156.5, 157.6, 159.6,
165.2,167.4,171.2,176.3, and 182.1 ppm, + 0.2 ppm.
[00180]  Figure 17 shows the solid state "N NMR spectrum of crystalline Compound (III),
Form N-1. The spectrum shows peaks at 119.6, 134.7, and 175.5 ppm, = 0.2 ppm. The entire
list of peaks, or a subset thereof, may be sufficient to characterize crystalline Compound (I1I),
Form N-1.
[00181]  Figure 18 shows the solid state '’F NMR spectrum of crystalline Compound (III),
Form N-1. The spectrum shows a peak at -120.5 ppm, + 0.2 ppm.
[00182] 1V.4 Compound (I), Amorphous
[00183]  Figure 23 shows the solid state *C NMR spectrum of amorphous Compound (I).
The entire list of peaks, or a subset thereof, may be sufficient to characterize amorphous

Compound (I).

36



165.2, 167.4, 171.2, 176.3, and 182.1 ppm 0.2 ppm [00180] Figure 17
shows the solid state 15N NMR spectrum of crystalline Conpound (111), Form
N-1 The swoecbrunssahows peaks at 119.6, 134.7, and 175 SPpPras2010/0211ppm  The

entire li p hg, subset

char act er f@eg{:}ry Nlﬁg Pg&ﬁ#%ﬁ@d 1%?1 17%05%)%1% pfz 533 J]]%EPQ{? r'e 18 shows
the soli d999a1t0e21916 MNMR 5 pect, r1@7r801f4°(9ry@t1at50mes@rm@wnt@ml 17It)7,, Form N-|
The spectrum shows a peak at -120.5 ppm 0.2 ppm [00182] | V. 4 Conpound
(1), Anmorphbud7]- 6»01]183?9 FPRPUrD 2P hows the solid state 13C NVR spectrum of
anor phous ou I e |14 S reof, may
be suffi c (ﬁ‘i ﬂ%ﬁ%r%c O-e(\}fgﬁ%ee%g%tgtﬁhgﬁg 9&1%1 f(a @)Ompﬁ%%g’i]%‘é@@sc NI\/R
Peaks (pprT'he sp]aél-nﬁh shbws Beak?k.130.8 21813, 17.477 Rnd 113’8 3@;pm4+m2bpm5@h9entﬁ9h£ 99. 9,
102. 2, 115 6, 122.2, 134.4, 137.8, 142 149.1, 150.9, 157.3, 159.7,
167. 0, 1790 peaks; or spbseq thoregf, map e sufiécient W;lﬁaracte‘lzg apgrphoysympspndlgur e 24
shows the d n The
spectrum o!\;\%] pgg%%§% %gﬁéé% Oﬁ?%&;ﬁq g IB @%ﬁ?%%&ﬁp@ﬁ]&%&nh?)
entire |i %eqﬁctpmaﬂwws@peedxasubﬁétppmh%@ppm may be sufficient to
characterize anor phous Conpound (1). [00186] Figure 25 shows the solid
state 19F NWR spectrum of anor phous Conpound (1). The spectrum shows a peak
at -118. 91gpag?] 9. FneRmI d@m]layonmggumh fgharacterizati on Measurenents

[ 00188] Ther mal Gravinetric Analysis (TGA) [00189] The TGA neasurenents
wer e per f H048%] |EhaanwaemBUMnatXStSﬂGMdel B00 or 2950, enploying an

or cvi busl 08 o TRETGR R Gt MR enc el oS nEaBERE Do BBl ot

recorded btos(Reimfloys@atopeh pan sdtub! TBY @fpRY atidael J-3tshg)ure placedlin@ pladhrace was
purged with nitrogen gas at | OOrL/ mn. Data were col |l ected between room
t enper at uP& EpHOWDOoAURE Hie Warhi fh the Hawld Wiy egsused eopatdlypndiceqrdeddati al

Tnoa a1 TRLAR TR D TR GCRRBE, R R R S BRI L hen pan
set up. TheO@anplre Hadbweert c@ie&e@’g@twﬁ@&o@tﬂtegip@ﬂtuke’larﬁBOOOC at 10°C/min heating

rate.

[00190] Differential Scanning Calorimetry (DSC) Analysis

[00191] DSC measurements were performed in a TA Instruments™ model Q2000, Q1000

he

or 2920, employing an open pan setup. The sample (about 2-6 mg) was weighed in an
aluminum pan and recorded accurately recorded to a hundredth of a milligram, and
transferred to the DSC. The instrument was purged with nitrogen gas at 50mL/min. Data
were collected between room temperature and 300°C at 10°C/min heating rate. The plot was
made with the endothermic peaks pointing down.

[00192] V.1 Compound (I), Form N-1

[00193] Figure 5 shows the TGA thermogram for crystalline Compound (I), Form N-1,
which shows a weight loss of approximately 0.4 weight % at a temperature of 170°C.
[00194] Figure 6 shows the DSC thermogram for crystalline Compound (I), Form N-1,
which showed a melting point of approximately 187°C.

[00195] V.2 Compound (I), Form N-2

[00196] Figure 12 shows the TGA thermogram for crystalline Compound (I), Form N-2,
which shows a weight loss of approximately 0.1 weight % at a temperature of 170°C.
[00197] Figure 13 shows the DSC thermogram for crystalline Compound (I), Form N-2,

which showed a melting point of approximately 186°C.
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al um num pan and recorded accurately recorded to a hundredth of a
mlligram and transferred to the DSC. The instrunment was purged with
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3000C at ingheating r The ot was nmade with the endot herm c peaks
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shows t he[@3M]t h¥2v6gmaouridoil), Amespliusi ne Conpound (1), Form N-2, which
showed a i-Ng.POi f i.matel y. 1860C. 98] V.3 Conpound (I111),
Form N- | @3&@9] Fé}lrﬁ%égolv@a@ﬁéggh{rﬁgﬂ?éﬂe &R@P‘H’%@?@m for crystalline
Compound (111), Form N-1, which shows a weight [oss of approximately 0.2
wei ght % gioa@s]t eVPERRIstire VahoritOBErm MAGRBherfis gur e 20 shows the DSC

thernmogram for crystalline npound (I111), Form NI, which showed a nelting
poi nt of #9304xi Mwiselrysoli8®0Gothe020AE colle@eCaorp ol i A-100, SyAmmtiph\bapsr [ 00202]

Figure 26 ,shows the DSC. for stalline ound (]). 0203], VI,. Moisture
Vngor ©1 oo AP winSpBrnedy FuSbh o aBR PR P QO REM A st o

col | ect ed rdidlof@).0605 wS@AnhGHLs SHETEL fot €0 MERRE. PahpRfal&kie@a@3pr gid atel y 10
ng of sanple. The sanple was dried at 6Q0C until the |loss rate of 0.0005 wt

% ni n was “bhtalnéd Hotd, 30 6k Ruseend FieRHakanibbihen & exh&dl wes 0850 and 3 or
was.  cachoWRERs A VRE wBhin g aa SR S0 KA b RS O Soed or
a maxi mumdut00 m nutes. [00205] VLI Conpound (1), Form N-I [00206] Figure
7 shows the nmoisture vapor isothermof crystalline Conpound (1), Form N

[00205] VL1 Compound (I), Form N-1

[00206] Figure 7 shows the moisture vapor isotherm of crystalline Compound (I), Form N-

L.

[00207] VL2 Compound (I), Form N-1

[00208] Figure 14 shows the moisture vapor isotherm of crystalline Compound (I), Form

N-2.

[00209] VI3 Compound (IIT), Form N-1

[00210] Figure 21 shows the moisture vapor isotherm of crystalline Compound (III), Form

N-1.

[00211] VL4 Compound (I), Amorphous

[00212] Figure 27 shows the moisture vapor isotherm of amorphous Compound (I).

[00213] The foregoing disclosure has been described in some detail by way of illustration
and example, for purposes of clarity and understanding. The invention has been described
with reference to various specific and preferred embodiments and techniques. However, it
should be understood that many variations and modifications can be made while remaining
within the spirit and scope of the invention. It will be obvious to one of skill in the art that
changes and modifications can be practiced within the scope of the appended claims.
Therefore, it is to be understood that the above description is intended to be illustrative and

not restrictive.  The scope of the invention should, therefore, be determined not with
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1. [00207] WI.2 Conpound (1), Form N-I [00208] Figure 14 shows the noisture
vapor isotherm of crystalline Conpound (1), Form N-2. [00209] VI.3 Conpound
(rrr)y, Fowon2biolosp@210] Figure 2 1 shows the noi sture vaporusesowbapm of

crystalline Conpoun L 1L1). For l...[00211] VI.4 Co und (1 Anor phous
Cob212] | FRGIFBCBHE st doshint i ) Dl desa B st hisb S shobe Conpound
(1). [002i3bwifephRtenaiifg atting 6li@stefell Rage BRQGIvAESS o Wifeh suth 8ame agdet ai | by
way of illustration and exanple, for purposes of clarity and understanding.
The i nventitBl§dhas been described with reference to various specific and
preferred enbodi nents and techni ques. However, it should be understood that
many variations and nodifications can be nmade while remaining within the
spirit and scope of the invention. It will be obvious to one of skill in
the art that changes and nodifications can be practiced within the scope of
t he appended clains. Therefore, it is to be understood that the above
description is intended to be illustrative and not restrictive The scope of
t he invention should, therefore, be determ ned not withreference to the
above description, but should instead be determned with reference to the
foll owi ng appended clains, along with the full scope of equivalents to

whi ch such clains are entitled.Cains Wat is clained is: 1.

N-(4-{[6, 7- bi s( et hyl oxy) qui nol i n-4-yl ] oxy}phenyl)-N -(4-fl uorophenyl)

cycl opropane- 1, 1-di carboxanm de, nmalate salt. 2. The

N (4-{[6, 7- bi s(nmet hyl oxy) qui nol i n-4-yl ] oxy}phenyl)-N -(4-fluoroplienyl)
cycl opropane-|j-di carboxam de, nalate salt according to claiml1l, wherein
said salt is the (DL)-nmalate salt. 3. The

N-(4-{[6, 7- bi s(met hyl oxy) gomol m 4-yl ] oxy} phenyl )-N - (4-fl uorophenyl)

cycl opropane-1,1-di carboxam de, nmalate salt according to claim1l1, wherein
said salt is a (L)- malate salt or (D) -nalate salt. 4. The

N-(4-{[6, 7- bi s( et hyl oxy) qui nol i n-4-yl ] oxy}phenyl)-N -(4-fl uorophenyl)
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cycl opropane-1,1-di carboxam de, nmalate salt according to claim3, wherein
said salt is the (L)-nmalate salt. 5. The
N-(4-{[ 6,wolzha(esstiy| oxy) gnmmol m 4-yl ] oxy} phenyl ) - N - (4- PCuarsopiosnyb)

cycl opr opane I , - di car boxam de, mal aéle salt according to claim3, wherein
sai d sal t ﬁg‘% -mal ate salt. 6.

N-(4- {[6 f'oxy) qui nol m 4- yI ] oxy} phenyl )-N - (4-fl uorophenyl)

cycl opropane I | -di car boxam de, mal ate salt according to any one of clains

3to 5 whe H-NLhE
2112 2% (MERAn BB Rl o SRS e TR ugpotent cloppee.
cycl opropaﬂehdarboxdnldamhrda@sahde mal ate salt according to claim®6, wherein

said salt is in crystalline Form N1 and said Form N1 is characterized by
at |east one of the following: (i) a solid state 13C NVR spectrumw th four

or nore pea . y156. 2, 170. 8,
175.7, and ‘%gezﬁl%h %Wﬁgséﬂe&m&%q&mﬂm 91](??7‘}11;1%?%)7/&‘ étt%ugag%? T?no}t pattern (CuKa

| =1.54 18A3)01mep@m éilﬁlg;alfoommldﬁr nmbteesam@oatrftlagtowtredt@hbrfﬂnmdsaltzs $¢0.2 2Q
13.5+0. 2 1%39\9\% 2 2Q 19.4+40.2 2Q 21.5+0.2 2Q 22.8+0.2 2Q 25.1+0.2
2Q 27.6+ érein neasurenent of the crystalline formis at room
terrperature and/or(iii) an x-ray powder diffraction (XRPD) pattern

bstanti gl 1. 8. Th
N e (16, T e N P o ophery )

cycl opr opayrepropaned i .¢-drcbbreamidie mahd sali ecgading @stondi \mlgerttlm sacd silts 7(L)wher ei n
said salt |%tle St((DBré”( %ﬂ % Form N-1, based on weight of said salt. 9.
The N-(4- a\ﬁ% y) gomol m 4- yI ] oxy} phenyl)-N - (4-fl uorophenyl)
cycl opropane-1,1-di carboxam de, nmalate salt according to claim®6, wherein
said salt is i n cré stalline Form N2 and said Form N2 is characterized by

at | east AnéhON-(HHE, Fop(mstiylogy apinglingd-gldexydiphspd - -#Ioopmienybect rum wi t h f our
122. 5,
177 m;r € 1?8%;0%1@%%6}8& %Qa%%%%g% m(?ilabezsglt %Cco%tﬁ{té)to cﬁ&mg ?eu? Sat_ld:'%?t 19&1? fraction

pattern (Qukaalhitz=dalb418A) conprising 2Qual ues at 20 9+0 2 2Qand 21.9+0. 2 2Q
and two or nore 2Qual ues selected from 6.4+0.2 2Q 9.1+0.2 2Q 12.0+0.2
2Q 12.8+0.2, 13.7+0.2, 17.1+0.2, 22.6+0.2, 23.7+0.2, wherein neasurenent

of the 5. The N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide, malate salt according to claim 3, wherein said salt is the

(D)-malate salt.

6. The N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide, malate salt according to any one of claims 3 to 5, wherein

said salt is crystalline.

7. The N-(4-{[6,7-bis(methyloxy)quinolin-4-yl]oxy }phenyl)-N'-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide, malate salt according to claim 6, wherein said salt is in
crystalline Form N-1 and said Form N-1 is characterized by at least one of the following:

(1) a solid state B NMR spectrum with four or more peaks selected from 18.1, 42.9, 44.5,
70.4,123.2,156.2, 170.8, 175.7, and 182.1, £ 0.2 ppm;

(ii) a powder x-ray diffraction pattern (CuKa A=1.5418A) comprising four or more 20 values
selected from: 12.8+0.2 °26, 13.5+0.2 20, 16.9+0.2 °26, 19.4+0.2 °26, 21.5+0.2 °20,
22.8+0.2 20, 25.1+0.2 °20, 27.6+0.2 °20, wherein measurement of the crystalline form is at

room temperature, and/or
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crystalline formis at roomtenperature; and/or (iii) an x-ray powder
diffraction (XRPD) pattern substantially in accordance with the pattern
shown in \Fbguroa)s&mlo The N-(4-{ [6, 7-Dbi s(rret hyl oxy)qumﬂmlﬁsnelomyil}wxy
}phenyl ) -N..: (4-fl uor pr di. car bgx mal ate salt

L ecor i hg bty BPSRR R n CUER GRGARR il SRR NS yueBl R N 2.
based on mvglhﬁpfgﬁreslal d salt. 11. A pharnmaceutical conposition conprising
the N-(4- {[6, 7-bis(nmethyl oxy)qui noli n-4-

yl' ] oxy}phenyl)-N - (4-fluorophenyl) cycl opropane-I,I-dicarboxanm de, nalate

sal t_accogdiag Nl 0. 30y RN RioG iAok RN TBSGHkASR! 1Y accept abl e

exci pi ent

N-(4-{[86, Zydlli[ﬁ((pmd hyld@xsbd cpmii e hialatedaly hdcoxiygnd elaw 7, e re(ndsafd suiofsagleny | )
cycl opropane- | di car boxam de, mal ate salt according to any one of clains

3-10, for ¥ Wélghtﬁ%lle%NUlP Rasgd omwojghtiok st for the treatment of cancer. 13.
N-(4-{ [6, 7-bi s(nmethyl oxy) qui nolin-4-yl]oxy }phenyl)-N -(4-fl uorophenyl)
cycl opropane- 1, 1-di carboxanm de, nmalate salt according to any one of clains
3-10, for 9udke Nnd t{[\ﬁe?r bip(ynethnyloky)qainblhw gldoxygrhedy)- NTMélwrophd:ral)l ine formof the
(L)-mal ate salt of

yl ] oxy} phEHRAPFORRAC: ¢ CIa{Ij’B %B%W, r‘rﬁtah%?%ﬁ%%gylrg% Yfi]?eé%’[‘i‘ BksHhiY8 accor di ng

to any onerehiiad %ﬁﬁ@awsalémmq&%a&aﬁctmugﬁm%t $ielof the @stolvitg: t hyr oi d
cancer in a subject, 15. The crystalline formof the (L)-malate salt of

N-(4- {[6 (iya mlgl(shtgq FQNM&gpqunmowltmfonr or more peaks selected from 23.0, 25.9, 38.0,
Vo any. ond G0 W 162 507 R oo LY B ey For treating
gl i obl ast giya pofdé xSidplli€@dction pattern (CuK(x =1.5418A) comprising 26 values at 20.9+0.2

°20 and 21.940.2 °20, and two or more 20 values selected from: 6.4+0.2 °20, 9.1+0.2 °20,

12.0+0.2 °20, 12.840.2, 13.740.2, 17.1+0.2, 22.6+0.2, 23.7+0.2, wherein measurement of the

crystalline form is at room temperature; and/or

(1i1) an x-ray powder diffraction (XRPD) pattern substantially in accordance with the pattern

shown in Figure 8.

10. The N-(4-{[6,7-bis(methyloxy)quinolin-4-yl]Joxy }phenyl)-N'-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide, malate salt according to claim 9, wherein said salt is least

90 weight % Form N-2, based on weight of said salt.

11. A pharmaceutical composition comprising the N-(4-{[6,7-bis(methyloxy)quinolin-4-
ylJoxy } phenyl)-N'-(4-fluorophenyl) cyclopropane-1,1-dicarboxamide, malate salt according

to any one of claim 4-10; and a pharmaceutically acceptable excipient.

12. Use of the N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl)
cyclopropane-1,1-dicarboxamide, malate salt according to any one of claims 3-10, for the

manufacture of a medicament for the treatment of cancer.

13. N-(4-{[6,7-bis(methyloxy)quinolin-4-ylJoxy } phenyl)-N'-(4-fluorophenyl) cyclopropane-
1,1-dicarboxamide, malate salt according to any one of claims 3-10, for use in therapy in

treating cancer.
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14. The crystalline form of the (1.)-malate salt of N-(4-{[6,7-bis(methyloxy)quinolin-4-

ylJoxy }phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide according to any one of

claims 6-10, for use as a medicament for treating thyroid cancer in a subject.
15. The crystalline form of the (L.)-malate salt of N-(4-{[6,7-bis(methyloxy)quinolin-4-

ylJoxy } phenyl)-N'-(4-fluorophenyl)cyclopropane-1,1-dicarboxamide according to any one of

claims 6-10, for use as a medicament for treating glioblastoma in a subject.
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