FP04- 0339-00 Description A CRYSTALLINE FORM OF THE SALT OF 4-(3- CHLORO 4-

( CYCLOPROPYLAM NOCARBONYL) AM NOPHENOXY) - 7- METHOXY- 6- QUI NOLI NECARBOXAM DE OR
THE SOLVATE OF THE 5 SALT AND A PROCESS FOR PREPARI NG THE SAVEPO#e@33A+0fal
Field [0001] The present invention relates to a crystalline formof the salt
of 4- (3 -chloro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6-

qui nol i necar boxam de or the solvate of the salt and a process for preparing
10 the sane. Background Art [0002]

4- (3-chl or o- 4- (cycl opr opyl am nocar BEHHBUM nophenoxy) - 7-

net hoxy- 6- qui TERYS‘PAEMNEa”F@RMadQF“‘PHE' BA'IOT & 34qBLoHROROM -

cycl opropyl urei doéﬁpenox net hox UI nol.i ne- 6- carboxam de) is known 15 to
exhi bit an (@)&@E %X&QNQGABB Y&)ﬁMW@BH@NQX@)fﬁT m product, as
descri bed | IYE'% LIREEAR ﬂBE](%R“H({g §('3th?’[£4 THE

(cycl opropy am nocar am nop enox ui nol't necarboxam de is

al sa5 known SALEAND A PEOﬂESﬂ]ﬁORIHREPMM&HHEJEAMEr c-Kit kinase

( Non- Pat ent., Docu . .. Patent Docunment 2). 20 However, there has been a

| ong-felt r;]éegﬁ ‘ir?jriitﬂé provision of a c- Kit kinase inhibitor or

angi OgeneSI[soon]1lTbietmsetdtahvaﬁsomr@ateuaalu tiystalldgse fornedith@rgitofapd superi or

characteristi in ter of physi cal perti and. _pharmacoki netics in
conpari son ( ﬁ[ctcbiortoh@ -(Fydertopy P@Gﬁﬁonﬁﬁaﬁu’(’ etk,eHP?SYb] I&“{“@Wﬂ%propyl am no
carbonyl) aiROMRAMEKhnddB} IRX ¥olRatdofitie i ARE 8 THREXATHE pre Q [ Pat ent
Docunent 1] WO 02/ 32872 [ Patent Docunent 2] WO 2004/ 0804627 [ atent
Doclrent 1]th95§meAnnuaI Meeting Proceedi ngs, AACR 30 (Anerican ASSOCI ation
for Cancer Aol une 45, Page 1070- 1071, 2004 Disclosure of the

| nventi on ﬁf@ﬁgﬁﬁﬂ@érge Sol ved by the Invention | FPO4-0339-00 [0004] It is
an obj ect c[DOOh]e 4pf3eslelnto-|4n(\cgntqupytlanmmb@}d)ammsphéﬂdmye T-orm of the

et hoxy- 6. QRPROKY eauPRERsHBac r B (eI dfthe TP Ao Vs i g

usability acsyceolffsgymmo} heAex - wmaassyqlﬁhonﬁe—ﬁaéarwxahhme§amnow\/bans for
Sol vi ng t he Praoh] ens 00@5 I n order taq 8'25 ieve th% above object, the
T

prebent i nengshabit pogxrdlent aRgIEENEYNi 1A
described in Example 368 of Patent Document 1.  4-(3-chloro-4-

ition as a free-form product, as
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide is also known to exhibit a strong inhibitory action
for c-Kit kinase (Non-Patent Document 1, Patent Document 2).

20 However, there has been a long-felt need for the provision of a c-
Kit kinase inhibitor or angiogenesis inhibitor that has high usability as a
medicament and superior characteristics in terms of physical properties and
pharmacokinetics in comparison with the free-form product of 4-(3-chloro-
4-(cyb10propylaminocarbonyl)aminophenoxy)—7-methoxy-6-

25 quinolinecarboxamide.
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<I> A crystalline formof 4-(3-chlor 0- 4- (cycl opr opyl am nocar bonyl

) am nophenoxy) - 7- net hoxy-6 10 qui nol i necar boxam de, wherein said crystalline
conpound is the hydrochloride of said conpound, the hydrobr ofRUe035P-ai d
conmpound, - the p-toluenesul fonate of said conpound, the sulfate of said
conpound, the nethanesul fonate of said conmpound or the ethanesul fonate of
said conpound, or the solvate of said salt; 15 <2> A crystalline form of

4- (3-chl orQ-4- cl opropyl ami nocar honyl )..ant nophenoxy) - 7- et hoxy- 6-

aut ot 1 ned PREL I RRRRLRE B PR R PR L BRBE B Salliectiit *as
crystal l'i nef fher salpbf 4-(B-chl¥ros43¢cyclopropylaminocarbonyl)aminophenoxy)-7-

(cycl opr opyl am nocar bonyl ) am nophenOXé1 - 7- met E‘Si)( -6- . 20_qui nol i necar boxam de
et hanesul fIBHAPEY ¥rapmeliagearapvamidesey Hessplyateofthg saltywhigh haehighy m of

4- (3- chl orgagitit) G¥ Gl rﬁQdi@E%'eﬁﬂﬁkPﬁ%&@éH@X 'fé@ﬁ‘ﬂeBQHHg@Re(L’aimZ: met hoxy- 6-

qgui nol i necar boxam de net hanesul fonate; <5> A'cryStalline formof the hydrate
of #-(3-ch¥eans for Selving theoBreblems i nocar bonyl ) am nophenoxy) - 7- met hoxy- 6-

qui nol i ne i t han f O L 1<6> C l.line.fo t he

ot hyl - S0PPalas aet BLaER e SR ob7est, e breSb il BRid £ ROVRbes

(cycl opr optik doflowirggsbonyl ) ami nophenoxy) - 7- met hoxy- 6- qui nol i necar boxani de
net hanesul fonate; 30 <7> A crystalline formof t acetjc_acid sol vate of

4- (3-chl orot4- (c_yé‘r oprop?Tyzif‘\%ﬁBEar bonyP§Bni nop noxy) - -(ﬁrtctcf’;lngﬁyf -

A chl o g e g Wahifigp Rnoxy . 7methiesyad | ne T orm o

(ci@l opr opiMiBeliRRsaEl GXEIAY aniwhsBtianosaiyl - 7erystabling - compeauad| i isec tttoxani de

et hanesul f oS Ll r [ I fQxi sol vate of
4-(3-chl or%{)&tlgégﬁodgr%%l%gﬂl hg{c}:g’r %n@?gﬂdr@ggeﬁ%;{c?%tuﬁgk% 6 5

qui nol i negatdlosresutiionetehahegid tompoend <ilg> sulfatey of ahld wemfponnd atheor ding to
<4> (FormAz: h%vi qg} dtffr ct ii n egks at d'ffriﬁti onan |l es (28.f 0.2) of
9.65 and 1BCHAIPTHIDRRRGRY SEId r SORRPHRY A8F i i, SHARCSRIEPSte 4T Al £ or m

accor di ng doimnpatind( betle Hlvaxewwmaidsdks at 10 chemical shifts of about 162.4
pp about 128.0 ppm about 1Q2.3 ppm and about 9.9 ppm in 13C Solid
Stg%e Nucl ©4F Magnéti c Regﬁﬁé"aﬁéespect?fn <11-9%5 A cr§"s(t3aq}!?‘i’rr?e4‘f orm
accordi ng fop IR BN AshiRo PR x§Y - 7metIRYP-62l shift of about 162.4
ppmin a 1@%@3 ?%HSt ate Nuc?slle%r ll\/%l%net |X§§ nggonance spectrum 15 <11-2> A
cryst al | i nguiholingcackwragidg methamesulfpoats ox)thagolvage af paidisalit a

<3> A crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

20 quinolinecarboxamide ethanesulfonate or the solvate of said salt;
<4> A crystalline form of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate;
<5> A crystalline form of the hydrate of 4-(3-chloro-4-
25 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate;
<6> A crystalline form of the dimethyl sulfoxide solvate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate;
30 <7> A crystalline form of the acetic acid solvate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6—
quinolinecarboxamide methanesulfonate;

<§> A crystalline form of 4-(3-chloro-4-



chem cal shift of about 128.0 ppmin a 13C Solid State Nucl ear Magnetic
Resonance spectrum <11-3> A crystalline formaccording to <4> (Form A)
having a peak at a chemi cal shift of about 102.3 ppmin a 13C Solid State
Nucl ear Magnetic 20 Resonance spectrum <11-4> A crystal | i ne FP8H®3a%888r di ng
to <4> (Form A) having a peak at a chem cal shift of about 9.9 ppmin a 13C
Solid State Nucl ear Magnetic Resonance spectrun <12> A crystalline form
according to <4> (Form A) havi ng absorption 25 bands at wavenunbers of 1161

f 1 cm-1 0 . i n:.inkr rpticon spectrum <12-1> A
crystalli ngcr}%ogprﬁgégéac%]iaﬁ%%? %ﬁl%glrto%fgfe ﬁn&gﬁ'ﬁ%\%ﬁﬁﬁg %‘r?g absorption band at a
wavenumnber gofnolih6darbotamide dthamesabfonafer, ar ed absor ption spectrum <12-2> A
crystalline,formaccgrdi to.<s4> (Fa A),-havi ng, an ahsorptjon 30 band at a
wavenunber <0f é(ﬁﬁs“?ﬁ‘fec{}r’?’-nlof ﬁlea gﬁ“ﬂhmaf (ﬁ‘”ﬁég(fgb‘fqt%ﬁ?s“ﬁbgf*lﬁﬁ?'4'<13> A
crystal |'i necylcfs propgLamidbogrbbRy13émindpheivB))-Navéthgx gliet f racti on  peaks at
diffraction ,an?,l es (28 t . 0. 2£ of 5,72 and 13.84 in a powder X- ray

di f Pract i oAUINY ‘PP@QF% 033w idsoetianesulfopalest al | i ne form according to <4> (Form
B) having ahgor gt b@@talﬁa@%nﬁt aefa%m&agrraﬁr@og%g@g% ha?%ﬂé?ﬁ?ﬁc%%ﬁ 1ceml

in an infrared absorption spectrun "<14-1> ] ormaccording to
<4> (For m Byaksaati dijfractierbsngles i(3% + 6.25h0d SatS aandd 837 iera powdewsX- 1 cni' in
an infrare .Lon spectrum <14-2> A crystalline formaccording to <4>
(Form B) hgﬁﬁgﬁégﬁg sorption band at a wavenunber of 918 1 cm-1 in an

i nfrared ak4drpAi oryssglbiatrform asddedidg apystdal (Foren fAY hazdgorpdakyg 4to <4>

F C) hayi i ff i t diff i | 0 0.2), of 14.20
bnd 07 bo Ehenftal bl 'St ate B3 HiPedy aboviolER pgh A00p{ 1055 puve il
accor di ng aBowdP 9 (dpad M &)’ M 3viidStarakaclehr MupaBIi€ Rlesshvddespettraout 160. 2

ppm about 126.6 ppm ahout,  105.6 ppm and about 7.8 ppmin a 13C Solid
State Nucl &31-Ivadnetstaliae éﬂaﬂ@écgﬁﬁeg tanT4> dierm A)phavipgiapeakaat for m

accor di ng tRemftal Skt BrQAbaied % ﬁFﬁﬁﬁk adBcasdipd SR Natledh MAgreticabout
160.2 ppmin a 13C Solid State Nuclear Magnetic Resonance spectrun <16-2>

A cryst al | Resonanomspeetsw@ing to <4> (Form C) having a peak at a chenical

shifd of abgyt, 126 j pd. St | ea el sonance
spelcsz rum %8?316%3%@&&2%%? 3@%%%@#%38&% gll:&r:%&tﬁg Eﬁ%g%oﬁ%ﬁﬁfﬁﬁavi ng a
peak at a chemidalahifshiff4bout 128duppiDEm @ PEnSokid StateNsclear MigteticNuc| ear
Magneti c esonance sEect rum <16-4> A crystalline formaccording to <4>

(Form C) h&FSARPLECTRERIAN: 5

<11-3> A crystalline form according to <4> (I_*“orm A) having a peak at a

chemical shift of about 102.3 ppm in a >C Solid State Nuclear Magnetic
20 Resonance spectrum,;

<11-4> A crystalline form according to <4> (Form A) having a peak at a

chemical shift of about 9.9 ppm in a '>C Solid State Nuclear Magnetic

Resonance spectrum;

<12> A crystalline form according to <4> (Form A) having absorption
25 bands at wavenumbers of 1161 + 1 cm™ and 1044 + 1 cm™ in an infrared

absorption spectrum;

<12-1> A crystalline form according to <4> (Form A) having an absorption

band at a wavenumber of 1161 + 1 cm™

in an infrared absorption spectrum;
<12-2> A crystalline form according to <4> (Form A) having an absorption

30 band at a wavenumber of 1044 + 1 cm™ in an infrared absorption spectrum;

| <13> A crystalline form according to <4> (Form B) having diffraction
peaks at diffraction angles (26 + 0.2°) of 5.72° and 13.84° in a powder X-

ray diffraction;



chem cal shift of about 7.8 ppmin a 13C Solid State Nucl ear Magnetic 25
Resonance spectrum <17> A crystalline formaccording to <4> (Form C) having
absorption bands at wavenunbers of 1324 1 cm 1l and 579 1 ciP04-0BBS-860
infrared absorption spectrum <17-1> A crystalline formaccording to <4>
(Form C) having an absorption 30 band at a wavenunber of 1324 1 cm-1in
an infrared absorption spectrum <17-2> A crystalline formaccording to <4>
(Form C) having an absorption band at a wavenunber of 579 1 cm-1in an

i nfrared abbht phi gysiabéns dorm aceopling tor ydtalforme Blokaviagcabsiraiono <5>
(Form F) hgé{dd%gatdbvfa(réﬂﬁﬁbé}g of foskt= 0P 00npegie +af ot fliaa‘ﬁt A{&&réﬁgl es (20

0.2) of 8 and 18.14 in a powder X- ray diffraction; crystalline
f or m accor abhsegption &gect{u®may m | ) havi ng diffraction peaks at diffraction

angl es (20 ~2 4 dffra |on <20>A
crystalli ne gr m)\‘acggsltgl&ﬁ%gf%?g‘ a%%on%)pg%%% ﬁp"ﬁnngj gg%n el %n Bﬁé
wavénunber bamf atld S@vedumber df H68 £22¢mT i ammnfrhr&d’lamrptﬂkiﬂ apfﬁﬂrum,bsor pt i on
spectruny < 1> AcC ne for accor < Form ) having an
absor pti on< %‘Y@%érﬁi %f%l’ﬁ e\/\é’\? ngftol 0 ﬁl)%a" 230 ph9rEHeR

absor pti onpgRE&t 4 WalvenBBerlet H $£M5é1ﬁf‘| i@ ﬁmﬂw@wrﬁul@ﬂ sﬁl &tfvde; (Form 1)
havi ng an absorption _band at a wavenunber of 1224 in an infrared

absor pt i on<$pachrenystalline Sopn gogerdingi e <Hor ﬁ%&&hhﬁ&ﬁgodﬁﬁ'ﬁctlﬁbr m a)
having di fpé%tdt%fqﬂgjﬁ? esd Jd LQ)C%Z)O& ?J‘Qbeﬁné 49.59°-i8)a (f)waér %;0 and 17.18
ray

in a powde | act > A crystallineé for according to <8>
(FdOm a) heayi du@frabtsm,ptl on bands at Wavenunbers of 1320 1 cm1 and 997 1

cm-1in a rared sorption t rym stalllneform
according t Q(1)l5<8§ fﬁ'&?’aﬁfg Iﬁ% ﬁéée%ﬁ?%%;{& pti og Orﬂb @aé& Vi R ﬁg%eaftiunber of
1320 dl enthd:rﬁloahshllﬁfsrcﬁﬁéltd)uabSOBppﬂrﬁnchpﬁCIZ&Jﬂpng%ﬁoﬁPl@5.6@{31&aggl ne ;orm
according to <8>_(Form a 0 n .band at a wavenunber of 997
e -1 P naBot P8 Rt Anosplifl SieeoTes e 8Rsns RESeiapce sPES Y or m
accor di ng &9698> A( E@rsfaméé f@ﬂﬂlaesomlﬁértac&bo@ml@ havdhg &l pédlagt hon angl es
(20 _0.2) of 6,48 and 9.58 in a p e 25d|ffraC|on <24> A

cr yi$t al | i nehemiosl shHb odiabgui 66Q§>PP1P0]EW 3§ ww Siatad¥eslper Magnstiads at

wavenunber drefl and 985t 1 cm-1 in an infrared absorption
spect rum kfg‘gll%l%gjsgsygtal line formaccording to <8> (Form (3) having an

absor pt i on<l8@>handryatalinevdeenmeberding to 281> (HommC)lhdvingra pedlr at ed
absor pti on sRSel Wile oFafiott 196 3l boc” SHiTh A8 0T raiantor ™ (3
Resonance spectrum;
20 <16-3> A crystalline form according to <4> (Form C) having a peak at a
chemical shift of about 105.6 ppm in a.13C Solid State Nuclear Magnetic
Resonance spectrum;
<16-4> A crystalline form according to <4> (Form C) having a peak at a
chemical shift of about 7.8 ppm in a >C Solid State Nuclear Magnetic
25 Resonance spectrum;
<17> A crystalline form according to <4> (Form C) having absorption
bands at wavenumbers of 1324 + 1 ¢cm™ and 579 + 1 cm™ in an infrared
absorption spectrum;
<17-1> A crystalline form according to <4> (Form C) having an absorption
30 band at a wavenumber of 1324 + 1 cm™ in an infrared absorption spectrum;
<17-2> A crystalline form according to <4> (Form C) having an absorption
band at a wavenumber of 579 + 1 cm™ in an infrared absorption spectrum;

<18> A crystalline form according to <5> (Form F) having diffraction



band at a wavenunber of 985 1 cm1 in an infrared absorption spectrum

<25> A process for preparing a crystalline formof 4-(3-chloro-4 5

FP04- 0339- 00 (cycl opropyl am nocar bonyl ) am nophenoxy) - 7- net hoxg-@-

qui nol i necar boxam de mnet hanesul fonate (Form A), conprising a P %05}9-0(?“- xi ng
4- (3-chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7-

nmet hoxy- 6- qui nol i necar boxam de, a sol vent and net hanesul fonic acid to 5

di ssol ve; <25-1> A process according to <25>, wherein the solvent is

ot hanol, RGO RpRLAANDlS 7267 dr RIAOASA (P14PIFRY AT StAl T ne

f or m of 4 oro-4 propyl ani‘noc arb
am nophenmay)dlﬁIthxy 6 10 qui nol i necar boxam de nmet hanesul fonate (Form A),

conpri si ng<1994> %,‘&g?tfauu{g rﬂxgaccordln ﬁy<l > Frliorm VI% d17ffract10n peaks

4- (3-chl oro- opropyl am nocar nopHeno

met hoxy- 6-atudiffractiex angtesa(@ode, 0.2€rboif 9.369 dndnk?. 4@ maree poivdeniXc-ragi d to

di ssol ve; %te %t> A process according to <26>, further conprising a step of
add?ng a ETRFNMsol vent to the mixture: <26-2> A process according to

<26-1>, whez@i Mﬂyetamw foral a/cﬁiibi'dlln? tomﬁgmhn grha@ﬁﬂﬂgaaséorpﬁaﬁ%aﬁdpr ocess for
preparing a crystalline form of

(cycl opropdfl él‘f?l"ﬁ%‘é‘&b%"é@f)lgélonépﬁeﬁ’éb(y)anﬁl h%%‘hé‘i(% ce’ ZGnqﬁIl nigfiased ar boxani de

met hanesul finnabdod §¥MuR;, conprising a step of drying a crystalli ne form
of the acetic acid soI vat’e of 4-(3-chloro-4- (cycl opr opyl am no

car bonyl) aﬁi@rdﬁhérmx%lyumenﬁtwoaimqunﬁh (Eerar bohavingeamebseaplésnl f onat e
(Fopm 1) t g{de{lq)v%ag%ﬁ%ﬁerao? %50 £48m2 R85k i dOJbs8fpetPc?r{ L Rng ystal line

form of 4-
(cycl opr opy2@2-nacaystellide) faminnaqwoedingytp- 77>n¢F drax §) Bavingi fm)hbmpmﬂnoxam de

R o e e

4- (cycl opr apy* aneryerlifofvtn @dﬂowm@etaw (Wmﬂ&ﬁ%n@ dﬁlfﬂe[wiolnr]fb(‘aﬁﬁ boxani de
met hanesul f on

30 <2 proc rep crystalline form of
4- (3-chl or%tdﬂ%ree%wagﬁfﬁf 28 AM) o%?)aPON@teﬁc&?aB-
quijgol i necg{fgggg@ﬁ de net hanesul fonat e (Form C) corrprl sing a step of m xing
a crystalline formof the acetic acid solvate of 4-(3-chloro-4 6

FP04- 0339- §82% cAceropiatlig dedmnorcsordingl §0 &1%n 6poran 0wy havingeabroxption
qui nol i necgy Q@M@a&%ﬂ@f?mriﬁ@ﬁ&Fmraﬂ‘d'dwa@dl g 0'1}{%5’} mf?ﬁ?& 1> A

process accor ei n the solvent is nethanol anol or
- pr opanol absorptlon spectrum;

<22-1> A crystalline form according to <8> (Form a) having an absorption
20 band at a wavenumber of 1320 + 1 cm™ in an infrared absorption spectrum;
<22-2> A crystalline form according to <8> (Form a) having an absorption
band at a wavenumber of 997 + 1 cm™ in an infrared absorption spectrum;
<23> A crystalline form according to <8> (Form B) having diffraction peaks .
at diffraction angles (28 £+ 0.2°) of 6.48° and 9.58° in a powder X-ray
25 diffraction;
<24> A crystalline form according to <8> (Form P) having absorption
bands at wavenumbers of 1281 + 1 cm™! and 985 + 1 cm™ in an infrared
absorption spectrum;
<24-1> A crystalline form according to <8> (Form B) having an absorption
30 band at a wavenumber of 1281 + 1 cm™ in an infrared absorption spectrum;
<24-2> A crystalline form according to <8> (Form B) having an absorption
band at a wavenumber of 985 + 1 cm™ in an infrared absorption spectrum;

<25> A process for preparing a crystalline form of 4-(3-chloro-4-



5 <30> A process for preparing a crystalline formof 4-(3-chloro-4-

(cycl opr opyl am nocar bonyl ) am nophenoxy) - net hoxy- 6- qui nol i necar boxam de

nmet hanesul fonate (Form C), conprising a step of m Xxing FP04-0339-00

4- (3-chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7-

met hoxy- 6- qui nol i necar boxam de, acetic acid and net hanesulfonic acid to 10
di ssol ve; <30-1> A process according to <30>, further conprising a step of
adding a poor solvent to the 'x.turﬁ; <3 -72> Ahé)ro ess according to <30-1>,
wher ei n t HEYSIRRTORYppERgcarboryl)amningpRenoxy) o/ -met ’W'%‘r ocess for preparing a
crystal | i nguiheliftcHrbdxdmdidehtreiRmsulfenat oFopRyY L«)g%ﬁgﬁﬁsﬁﬁgwlsie@nbmphenoxy)
- 7- met hoxy- 6-, qui nol i necar boxam de net hanesul fonate (Form C), conprising a
step of hEFIAEfyi ng 4 (3ropdergr4i(pxclopropytaminocarbepy bpsinopheapaybir opy !

am noc arb ng | -7 OX Ve i 1 i
met hanesul gﬁﬁ"?”? l@gPJr%qB ;XQQg%gﬁz&%r%csgﬁaﬁo%&pgggg%grégﬂﬁ%ﬂgf?i ne form
of fhe hyddias@vef 4-(3- chloro-4-(cyclop rop yl am nocarbo

ny1) an nophendky . BidlRs WkoRind tbn2bbRC AR SoER A Stk ¢ (Form
4- (3- chl or ethdndlcyrc2-ppopympl;ani nocar bonyl ) am nophenoxy) -7 25

nmet hoxy- 6- qujnol i necar boxam de, acetic aci d.and t hanesul fonic gcid to
di ssol ve; gg@ 148 /PIB?%sée? T aBCBAHRrRg 2t é’r@gl;{nef P’EIHeP?cgﬁ)ﬁr‘F@PHbﬁa step of
adding a pgeropi@bquaﬁné@rb&eylzaﬁl;inugﬁemﬁ@aime@hmasess according to <32-1>,

wherein the pogr solvent, is ethy O acefate or isopropyl acetate; <33> A
pradless f ofuigplipgsarhgxamidey methineselfonate, Gormd)acomprisieg ¢ stapvafe of 4- (3

-chl oro -4izinkCycl opigRy, Wl [ J;ilﬁggﬁ I SR

7- met hoxy-ffisl-mcr]lgi nol i nﬁggrdgé@m@ggﬁgg) %ﬁé@ﬁﬁ%ﬁ%@%ﬁ’?% , o)éﬁw{)/ri sing a
step of 7 mROPXY3BGuIdlireraripxamide, acetic acid and methanesulfonic acid to
4-(3-chl °r8fsé161(/§y‘3' opr opyl am nocar bonyl ) am nophenoxy) - 7-

met hoxy- 6- qui hol'i necar boxam de, acetic acid and net hanesul fonic acid to

di ssol ve; <36-1P>>AMprpecassessoriingtdi<?g>t furtBd>coriprisingra steppfiadiding a step of

adgisng a b5 oor és{gltvggt t.0, the m xture; <33-2> A process according to
<3371>, whBPY FPIY#R 1B 4B ™UEIWENt is 1- propanol, 1-butanol or tert-butanol;

<34> A proegs>f A proepRr iaﬁ@or@iﬁ%%t abi neg fienzial tHe (poozhkelvent-is
(cycl opropyl am nocar onyl ) am nophenoxy) - 7- net hoxy- 6- 10 qui nol i necar boxam de
et hanesul f @O?PBF agPls conprising a step of mxing

4- (3-chl oreags( %Y%r%@éé%p%ﬂnbféﬁﬁﬁh@oﬁwc)r?{fhﬁﬁf?:h%%Y)o'f7'4-(3-chloro-4-
met hoxy- 6- qui nol i necar boxam de, a Sol ven nd et hanesul fonhic acid to
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

20 quinolinecarboxamide methanesulfonate (Form B), comprising a step of
drying a crystalline form of the acetic acid solvate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form I) to remove acetic acid;
<28> A process for preparing a crystalline form of 4-(3-chloro-4-

25 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form C), comprising a step of
heating a crystalline form of the dimethyl sulfoxide solvate of 4-(3-chloro-
4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate;

30 <29> A process for preparing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form C), comprising a step of

mixing a crystalline form of the acetic acid solvate of 4-(3-chloro-4-



di ssol ve; <34-1> A process according to <34>, wherein the solvent is

di met hyl 15 sul f oxi de; <35> A process for preparing a crystalline form of
4- (3-chl oro-4- (cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hd®p483381d0no

| i ne car boxam de et hanesul fonate (Form (3), conprising a step of mxing a
crystalline formof 4-(3-chloro-4 20

(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6- qui nol i necar boxam de

et hanesul fgnate (Form.a) and so| vent; <35-1> A praocess according to <27>,
wher ei n th2035%@1?;%5%/{3@1%111&%%&%1)?mlr&nmw {-metBPEYdnol ; <36> A process for
preparing uidolfeditboR8midy MetHandsiforsdit gF@mﬁ) #3d a solvent; _
(cycl opr opyl ami nocar bonyl ) am npphenox;%— - met hoxy- 6- qui nol i necar boxam de

et hanesul f 6GRAt > (Fdraces3) accosHpei @i 11g7a, svlgreur theriselvegt is methanol,

4- (3-chlor - £he am nocar bonyl ) am nophenoxy) - 7-
nethoxy-6-§H#ﬁgfyng§gpg%¥ghide, acetic acid and ethanesulfonic acid to
di ssol ve; 380236\ 1protess dioes premacimgdi angerystaldge>, formr tdferd-Cowohlareidrg a step

of addi ng 00r _spl v.en nd ter to the mxture, <36-2> A process
accordi ng 157 dSRopdiniRttaBifyihblon el PR R0 or - propanol ; 8
FP04- 0339- Quire3ifrec drbpRamid endthawdsutfonpres (Foen, C);otampissing 4 heegrofst al | i ne
form according to any gne of <1> to <24-2>. <38> A _prophy]actic or

ther apout | CEENL f or HaCarnigiRsd- (o3t lopoRAlamingsaE AR RO ARSI T | s

effective, ntANPEY-SL4AnbReRENStaMilENBcdtfd BridSadE et dRduifenRNYci@ng of <1> to
<24-2>; <39> An ‘angi ogenesis inhibitor, conprising the crystalline form
accldt di ng dﬁﬁoh‘fw one of <1> to <24-2>; <40> An anti-tunor agent, conpri sing

the crystalbigne. WOpMBLORIdaastG 2. HRfePofibrishid S3pTE adflingdl> A1

anti-tunor agent according to wHerein the tunor a pancreatic
cancer, a gast splyentioctde mixterst on cancer, a breast cancer, a prostrate

cancer, a | capcer enak. cancen, A brain . r | 0od. cancer or an
ovari an cané(‘;’@gryz;> ggogest%hécrc%%gl& i {3) a&gn?’f g’?‘egeﬁéilj@%aPo%o?% Vlelsl} (ri%nf'he
crystallingrépanol; 15 according to any one of <1> to <24-2>; <43> A cancer

metgstasis inhibjtor, conprising the crystalline.form_according o any one
of Bisto Btk BipesS e Philuinge SoUEIERe  GUThalt HEovABIat 2t ) o
conpri si ng (Eydopfopysdndnota® oh9andksHedbRY)-Vdnampx9e of <1> to <24-2>; 20
<45> A therapeuti c agent .for diabetic retinopathy, conprising the
quinolinecarboxamide methanesulfonate (Form c% comprising a step of
humidifying a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
20 quinolinecarboxamide methanesulfonate (Form B);
<32> A process for preparing a crystalline form of the hydrate of 4-(3-
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide methanesulfonate (Form F), comprising a step of .

mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
25 methoxy-6-quinolinecarboxamide, acetic acid and methanesulfonic acid to
dissolve;

<32-1> A process according to <32>, further comprising a step of adding a

poor solvent to the mixture;

<32-2> A process according to <32-1>, wherein the poor solvent is ethyl
30 acetate or isopropyl acetate;

<33> A process for preparing a crystalline form of the acetic acid solvate of

4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide methanesulfonate (Form 1), comprising a step of



crystalline formaccording to any one of <1> to <24-2>; <46> A therapeutic
agent for an inflammtory di sease, conprising the crystalline form
according to any one of <1> to <24-2>; <47> A therapeutic agebP04-083%A0

i nfl ammat ory di sease according to <46>, 25 wherein the inflamuatory di sease
is deformant arthritis, rheumatoid arthritis, psoriasis or del ayed
hypersensitivity reaction; <48> A therapeutic agent for atherosclerosis,
conprising the crystalline. formaccording to any one of <1> to <24-2>;, <49>
A met hod fB¥XiBgevent i fif3cihlenoad(pyronrapydanme cagionyhiaginophanegsidsi s 30

i nhi bi ti onglesh iyl 6%l ¥Rinee AL MM ALFCUGE HnldNDefHints RS i€ Heid Fo

phar nacol ogl cal I y effective dose of the crystalline formaccording to any
one of <1>diseol¥y4-2>; <50> Use of the crystalline formaccording to any one

of <1>to Egﬁl 1%> BCgsst géf(ﬁﬁé?? 35\,\,?1 uéo I!'llglg c‘}ifst %rf%b%ﬁ%gt' c or

t her apeuti c”agen or a dirseas or I'C ang| gen SIS hi nis

ef f &cti ve; pedrisol vemt-tKithe kiirtage; i nhi bitor, conprising the crystalline form
accordi ng L ny, o <1> 1.0 <24- 2>, An, ant | Lcancer a nt for
(reat ing a L9320 GhSretl e 5 R e s S T

ki nase, pafibd -bian6l ¥Stedd-butagof;or m according to any one of <1> to
<24- 2>, An ant i -cancer agent, accor di ng.to <52>, wherein the cancer

expr essi ng<é%e§5|RF@°%SSK| PT KPHYREBENEr 33 %%tathec i’ 6tndsS-phlosedre 10
nmyel ogenou LI lung cancer, A ST, a
Aot @f&%ﬁ?@ﬁﬁmﬁ@@&b&ﬂl mﬁﬁf&lﬁﬁgh@(yg(ﬁ SHARhdx 8l

an ovaril an cancer ast cancer a brain tUITDI’
nedifobl ast qmomeaarbgmmdcamdmn%%matm(Emm @anmpag@gt aastepr dnfng to

52>, wh h
Skt i el gt o e R B A S TR S oy HB R iR e ncer or
G ST; <55>math@nt-6-qandarecagwixiamdde,oradisalyent amly ethemestlfehiz>atl 464>, whi ch

is appli eg to a patient for which a cancer expressing excessive c-Kit
ki nase or ant c-Kit kinase is identified; <56> A therapeutic agent for

nmast ocyt oskg4-13! |£ri¥cads asdodihg €OMB4>Si WHere?® thBesalvyst & Idimettyar m
according to _any one of <1>to <24 2> <57> A method for treati ng a cancer,

compr i si ngSWdeXAEstering to a patient suffering froma cancer expressing

t i i [ 1
excessive c3ki 6’? REsOIfof ﬂ‘%p%ﬁh}gc K stiaug?éneﬁorﬁ Rirerqresehrgb el 1y

effective dose crysta orma cor g to any one of <1> to
<24- 2>; ZS(Q&MIAPMMOGCabQDYHangQPbGHW -7+mheshexyr6t he cancer expr e55| ng

excessi ve cSiSiinghARREnRle ML Rads! TR RE LomARURE MSlgospous,

| eukeni a, &t emad, a sha
tunor, an ﬁuarngan cancer, aybaHast cancfirm a brafhn tUFYM‘(3 -oRloreld-ast oma or

a C%l on Ca? yclopropylamlnocarbonyl)amlnophenoxy) 7-methoxy-6-

quinolinecarboxamide ethanesulfonate (Form o) and a solvent;
<35-1> A process according to <27>, wherein the solvent is methanol,
ethanol or 2-propanol; _
<36> A process for -preparing a crystalline form of 4-(3-chloro-4-

25 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide ethanesulfonate (Form P), comprising a step of
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide, acetic acid and ethanesulfonic acid to
dissolve;

30 <36-1> A process according to <36>, further comprising a step of adding a
poor solvent and water to the mixture;
<36-2> A process according to <36-1>, wherein the poor solvent is ethanol

or 2-propanol;



<59> A net hod according to <57>, wherein the cancer expressing excessive 30
c-Kit kinase or a nutant c-Kit kinase is acute nyel ogenous | eukem a, a
smal | cell |ung cancer or G ST: <60> A method for treating a ¢ZA¢dB39-00
conprising the steps of: extracting cancer cells froma patient suffering
froma cancer; 10 FP04-0339-00 confirm ng that the cancer cells are
expressing excessive c-Kit ki nase or a nutant c-Kit kinase; and

admi ni st eril a har. coI & i cal.l ffecti v . dose of the
c-Kit Ki na32> %h ;ﬂaa{&a d? p?% ryggé errectrﬁ%ta f‘fe’FIBati ng
mast ocyt osiscordidgetodhy ®ie @ﬁttnm@o <Q@rmr| 5| ng adm nistering to a patient

suffering fromthe di se, r maco| ogi cal | effective _dose of the c-Kit
ki nase i nhi9 Bg?orA kTP bﬂa aghct 8r g@apq@lg 3geRbt %’(Sd ar Gisgashi o i Which- Ki t

ki nase act laHg'b?ené‘stEfpfdh%lﬂiQnaQP' Y&V c@nﬁﬁisingexﬂ%e%ﬁélﬂlﬁféc%ﬁhve c-Kit
ki nase or a ant c-Kit kinase, a_ 10 pharrmacologi cal effective dose of

theSc-Kit RFeRIding toramiemsy obsbotei<R4-30 <51>; <63> Use of the c-Kit kinase
i nhi bitor agear g}, r}ggfo enesis ihRbitbP o xﬂgﬂkﬁlgct!:é' QiR Rk 2 ctcc (??lg agent for
e S8V

treating a cancer €SSl ng excé ase or a nu

ki nase; 15te:6ﬂy>ohlse>fa§dectpd127ﬂg21>p <63> V\/ner e| n the cancer expressing

excessive c-Kit, Ki e or a ,rutant. t acute el,ogenous

| eukeni a, r?é?% ‘%%Iapﬁatflg’l?ﬁéﬁ?g cgmgﬁlgmg |qryf I(I,le ccoé%% to%”’?’estl cul ar

tunor, an owalfal> toadddep>; a breast cancer, a br al n tunor, neurobl astoma or

a col on canc;iF <65> Use accordi ngﬁio <63> V\/ner ein, the cancer expressing
t

excdssive &Mkt AP aRiiHEOT (aBeAt AFCAFFING. 1 <40Pn axherein ARt mBfelSogenous
| eukeni a, apdRklic Cnlker,! é”%sﬁ%‘%hc@f 4 Rlon aadced 62 BregstObaddes, G- Kit

ki nase inhibitor accordi ng <51> for the manufacture of a therapeutic
agent for PERYEAYCaRGeS, a lingcsangena waahpgncer,= bigén twhog, Bblppd eancasn 25

[ 0006] A cr, of the salt of 4-(3-chloro-4- (cyclopropylami no
car bonyl )aﬁ#%@féh@ cfaﬁ épﬁe t hoxy- 6- qui nol i necar boxam de (hereunder,

referred t 4as Acehd@mpmmwegc)ntofort hrgiogwl, vaneprfing Hhesalysstadlivorfdrmg to t he

pr i nvention has excel characteristics in terns of physical
prgfiirtl es ff)%ﬁdlu?% %’M yHe af tél}%nz%rat e) 30 and phar macoki netics

(particul ard4g> WA ocatwiet ahletastam( Bﬁhi)bltoand:drﬁpxesihg et Yerystalling fasman
angi ogenesi s inhibitor or c- Kll 355 inhibitor. Brief Description of the
Drawi ngs [A6B9FA{NE 1 #Hangeks! béoﬁgl 1] Fig. 1 is a graph illustrating the

relation beiqssen thé¥Bpéfit agent for retinal neovascularization, comprising the
crystalline form according to any one of <1> to <24-2>;
20 <45> A therapeutic agent for diabetic retinopathy, comprising the
crystalline form according to any one of <1> to <24-2>;
<46> A therapeutic agent for an inflammatory disease, comprising the
crystalline form according to any one of <1> to <24-2>;
<47> A therapeutic agent for an inflammatory disease according to <46>,
25 wherein the inflammatory disease is deformant arthritis, rheumatoid
arthritis, psoriasis or delayed hypersensitivity reaction;
<48> A therapeutic agent for atherosclerosis, comprising the crystalline
form according to any one of <1> to <24-2>;
<49> A method for preventing or treating a disease for which angiogenesis
30 inhibition is effective, comprising administering to a patient, a
pharmacologically effective dose of the crystalline form according to any
one of <1> to <24-2>;

<50> Use of the crystalline form according to any one of <1> to <24-2> for



bl ood concentration in a pharnacokinetic study when a crystalline form of
the free formof the carboxam de, a crystalline formof the hydrobrom de of
t he carboxani de, and a crystalline formof the methanesul f onaf@04033%80 5
car boxam de (Form A) were administered to beagle dogs. [Fig. 2] Fig. 2is a
figure illustrating a powder X-ray diffraction pattern for a crystalline
formof the free formof t he carboxam de obtained in Preparati on Exarrpl e 1.
[Fig. 3] Fi atin owder X-r fraction

bat Cern f of & minpleciiel fb or Bophdclifeon S aBHET PashtoRt, AitRE AN e

obt ai ned i whEoiﬁmngegénes{ﬁnmblﬁbnEs gffeédtivg a fi gure | | lustrating a powder
X-ray dlffrgftlon tterngr acrrgst.a,lll efor he hydr qbr om de of the
car boxam dé& bﬁ‘ﬁl 1RG3CRR ﬁ’b‘ioé’ SOMPHSINE; Be CEY St rlinsa°§0¥ ﬁéri%

illustrati ggy@n@@\ﬁdglstxdfﬁyzﬁq ffractl on pattern of a crystalline form of

t he p-tol uenesul fonate of the carboxam de obtained in Example 3. [Fig. 6]
Figd 6 is 82T\ entlfqaagqrr@gqnﬁéoatrﬁéuﬂera oAnces exXPresying texepssiymetieitn for a

crystal lin 499%& { bt KO R &%&ﬁﬁ%%@%}mﬁ%%m%ﬁ Braif Exanple

4. [Fig. 7 I's afigure illustratin X-ra ion
pattern foto any:o;xspﬁKlane <f?d|=’m>,of t he met hanesul f onate of the car boxam de
(FormA) o n in [ Ei y%t Iustratlnga
powder X—r%§§%l q"ra%ntt %55%%& @F% 'idgl}’gaogr al IVYqh o1‘>a'fcf‘i3

met hanesul exprbsingf etdfeesmr bdkankitase (& ohhajanede-Kit Emarsﬂ éis6acytki g. 9]

Fig. 9 is a fi urelllstratln er . X-ra i ff ctlon nfora
cr 9 al || nevieltifnges ket enmds ol Sikemias & oiallcealh Baraeeh ¢

obt ained i g fxAWIae thmo?0 dnFio@aridR] cdnicer, aobﬂeastacah@strea lurﬁﬁyswxﬁbf ng a

powder X-ray diffracti on pattern for a crystalllne form of the hydrate of

t he met han88WobiaFiemaa of aiq9don egngséxani de (Form F) obtained in Exanple 9.
[Fig. 11] Eisgs> Myl élt?cﬁﬁ&‘r”% L %E&ﬁﬁ?%gt@ Werwﬁéréﬁy e f g&ﬁ&%‘ on 12

FP04-0339-00 pattern for a crystalline rmof the acetic acid solvate for
the met haesspressingacxcessivehe-Kir bineasi de g Fontant ) c-dbit akimese iis Exutepl e 10.

[Filgsér12] 'ﬁ&;%l%ée%ohﬁ lﬁﬂehﬁ ' £ shlall Ht%?]rl% Wnée V@fg X-ray diffraction

pat n for-a stal orm 0 anesu fona e of the carboxamde 5
(Form a) odeéPn«tml anti-danaempbgent heeidimg td 3hy Bng of1<52i>stoa<54l:g,uwhldlﬂ isustrating

c pouder Xt si L agtion, S nIgr S oGl st te,
14] Fig. 14 thétadt EiKitkéndsk lisisdentifiedg a 13C Solid State NWR
<56> A therapeutic agent for mastocytosis, allergy or asthma, comprising

20 the crystalline form according to any one of <1> to <24-2>;
<57> A method for treating a cancer, comprising administering to a patient
suffering from a cancer expressing excessive c-Kit kinase or a mutant c-Kit
kinase, a pharmacolog‘ically effective dose of the crystalline form accordihg
to any one of <1> to <24-2>;

25 <58> A method according to <57>, wherein the cancer expressing excessive
c-Kit kinase or a mutant c-Kit kinase is acute myelogenous leukemia, mast
cell leukemia, a small cell lung cancer, GIST, a testicular tumor, an ovarian
cancer, a breast cancer, a brain tumor, neuroblastoma or a colon cancer;
<59> A method according to <57>, wherein the cancer expressing excessive

30 c-Kit kinase or a mutant c-Kit kinase is acute myelogenous leukemia, a
small cell lung cancer or GIST;

'<60> A method for treating a cancer, comprising the steps of:

extracting cancer cells from a patient suffering from a cancer;

10



10 spectrumfor a crystalline formof the nethanesul fonate of the
carboxam de (Form A) obtained in Exanple 5. [Fig. 15] Fig. 15 is a figure
illustrating a 13C Solid State NVR spectrumfor a crystalli nEP0&0ORI®BDOt he
met hanesul fonate of the carboxam de (Form C) obtained in Exanple 7. 15

[Fig. 16] Fig. 16 is a figure illustrating an infrared absorption spectrum
for a crystalline formof the nmet hanesul fonate of the carboxam de (Form A)
obtai ned i n Exanple . 17]. Fig. 17 is a figure |IIustrat|ng an

i nfrared aﬁ%#irﬁtmsrthatstt@ctaf%ﬁt F%lrls &Tf‘cP%Iteé’flPBrFécF%ﬁYﬁ 6fKit fdnesst oramesul f onat e

of the car hexaidRit GHadd@ng B) obtained in Exanple 6. [Fi g 18] Fig. 18 is
a figure illustrating an'infrared_ absorption spectrumfor crystalline

f orm of thédmwm;’iegdpftbmaeemﬁ atpharmacdlogiwallietfectiye dosy 06bhepfi<ém in

Exanple 7. figure illustrating an infrared absorption
25 spectrum lg‘?ma{lligito}:%&iolr ?o?;r}t of the acetic acid solvate of. the

met Banesul K6bat4 méthbdefoa:ardmbmnmaeto(cl?msm 1 3llevpy,aomasthima, Ecampiignd 0. [ Fi g.

crystalli nedpipinennt e el it Aht ALSEst o RhReer ol BB R o)
obt ai ned i sffextavepdeseldf. thd@- Kﬁllqnas%lqhhﬂngn attotdingtd kguse il | ust ratl ng an

i nfrared absorption ectr m for g.crystalline tormof the ethanesul fonate
of the car58%am &sth ?‘f: rrﬂnﬁ‘)‘ 58L& ﬁé‘df;ﬁnﬁsﬁ‘étr‘rﬂl% CPEPTHYEE 2NPHERESP Carrying

Qut the | nyegdi %&&%s’fx%’%%x@és’s%@% k@@%haéé%?uéldﬁhtanft h@ KAt egighte, | Bvention is

described in detail. t]g As exanpl es of the salts of 4-(3-chl’oro-4-
(cyl® opr opphmm&glb@itwf P{ﬁlYﬂ)dn%@ﬁ)ﬁ)e =Kt thiieaog- ighitdtorrasicprdingtboxani de
(hereunder .ckeferred to as "carboxam de") according 5 to the present

i nvention, nethanesul fonate, ethanesul fonate, p- tol uenesulfonate,

hydr ochl or k48> Risdr of)rtirci @eKitSlklilfl&B[Ce inhibitor asecoadiig phosphat éomethe be

ment i oned. 0%30% The ;s f the ca rb ﬁg g CCOI’dI n to the resent
i nvention ur& é’ﬁa?%d t,cgl}cgfngggp h EFsa ]PEOP 8 “rﬁBl 8Xpr5§ e xi ng the
car boxami dexcekeivendKiifleinasy bﬁsnﬁndmtrthackdlaaé a suitable ratio in the

presence or__ab ce of nt 1] In this connectiqn, ipn addition
to khe net K64~ cs}g%ecarqcsé‘tingﬁo ?&@&% &e %weegﬁswamgorécewep the
prepared byiiRe Jred hﬁdaﬂemlt lR@chsk s a%nﬁaoafﬁtdge&toﬁmémte@ﬁal nia3t 3efel ow. 15

[0012] As exanples of the solvate of the salt of the car boxani de according
to the presetkemipyantmalh cell Ky aqr@er,aGéS"ﬁeﬁthtledpt dWnge &®IO¥ATien an acetic

aci d S0l ValgncangbathsNe Ml LA LE SR AR RS P 1BE RN oned.

<65> Use according to <63>, wherein the cancer expressing excessive ¢-Kit

20 kinase or a mutant c-Kit kinase is acute myelogenous leukemia, a small cell
lung cancer or GIST; and
<66> Use of the c-Kit kinase inhibitor according to <51> for the
manufacture of a therapeutic agent for mastocytosis, allergy or asthma.
Effect of the Invention .'

25 [0006] A erystalline form of the salt of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (hereunder, referred to as "carboxamide") or the
solvate of the salt according to the present invention has excellent
characteristics in terms of physical properties (particularly, dissolution rate)

30 and pharmacokinetics (particularly, bioavailability (BA)), and is extremely
useful as an angiogenesis inhibitor or c-Kit kinase inhibitor.

Brief Description of the Drawings
[0007]

11



[0013] In general, since an error within a range of 0.2 can occur for a
diffraction angle (20) in powder X-ray diffraction, it is necessary that the
20 above diffraction angle val ues are understood to al so i ncl ¥§84893a800cal
values within a range of 0.2 thereof. Therefore, the present invention
enconpasses crystals for which the diffraction angle matches within an

error range of f 0.2 in powder X-ray diffraction, as well as crystals for

which the diffragt.io ngl e.is conpletely. matchi ng. i n. powder,. X-ra 25
diffraction. [ oo@ﬂg- ﬁ_%ﬂ&e{ebsr a&mrﬁ)yﬁ%%%n@a@aeorﬁ?aqt%b%mgémﬁaeﬁng

di ffracti oblqueiakenchtratloh fih aChh 0 aaokinRsic (s2edy Wheh Dérydtdfinederd 37" nmeans
"having di ff%acti on Qeﬁks t diffraction ang%es i(bé%)@ of 9.45 to 9.85 and
18.17 to s Hee foym ot the sarboxpmide @ Gysiptling fam hdrobiomidgafi on angl es
(20 30 0. B hrtoximidcadd LéiyswaARg o bhandihemantiutiorralet dt
diffraction angles 220’) of 5.52 to 5.92 and 13.64 to 14.04", the phrase
"havi ng dictrhozemide (Faakd) atereipdministarehtaheggde dpg® 0. 2) of 14.20 and
17.59" means "hayin f:ff hagt | dj ff ' I )., of 14.00
to 14 FPO4- 0330- g%lgl%.]?dgé%dgléi%&tg?f%&%% ath@&% ‘?g(sgﬂgﬁg%a(ﬁé% ffraction
peaks at gaftémafbdri ooryatedlies f¢@0 of @he ¥reef foBmOEf thedcatBoxdaitidesahtainedavi ng
diffraction peaks tat iffrftcﬁion angles (20) of 7.82 to 8.22 and 17.94 to
18. 34", théngﬁ?%%mh WHHB iffraction peaks at diffraction angles (20 5
0.2) of 9.36 and[BHig. 4]"Figeani i Hbptiredilkisfritingtd powdeakSraf défffdctiaat i on

angl es (20) of 9.16 to&%ﬁ an 12.50 to )%(é 60",. the_phrase, "havjng

di ¥4 act i oRapiekfone arysfaline i ioRmang tbe hytrockioside pf 15¢ Rerhoxpmifleis"  neans
“havi ng di fhiAagtd aDERSAkE At diffraction angles (20) of 15.50 to 15.90 and

16.98 to 17.38", and the phrase " havi,nﬁ@di ffraction peaks at 10 diffraction
angl es (20 0. 2) [Big. gtld8gaddisoa Fegurgeidhistrating i gowider Pacay diffrastigns at
diffractio ( : 0.0. : £.0,0..48" In the

pr esent spggﬁgﬁicgtﬁf oazn,g}j{sﬁgelhgﬁrzfggg 'p?at@?n aogrea ldtaet og tgl ecﬂ%r%g?%ﬁﬂsdﬁi ft of
about 162. 4bpgintd meHmsmplea¥.i ng a peak substantially equivalent to 162.4 ppm
whep. a 13C Solid at uclear net. Qnance egtrum,l her ei nafter
abbrevi ated as .éﬁﬁ,}éﬁ%"\ﬂgr ée %t ﬁl\faéé{ﬁ%ﬁl@ﬁggﬁ%rﬁ %0?@8%%&% éiﬁéra&ﬁlcﬁ’élr nor mal
condi ti ons'pattette oplar agstallivee forgn af pRelp-willueneshifohatal ofsthef darbdxamideut 128. 0
ppnt neans " havi ea ubstantially equivalent to 128.0 ppm when a 13C
Solid Stat é’bmﬂegg‘bgégﬁnﬁtq ?'s measured under normal conditions", the phrase
“having a peak affFg; ®§)eFigtd iShiff u&filﬁﬁﬁ*dti\r;%%pgw%@rm EfRRtionavi Ng a
peak substantially equivalent to 102.3 i)ﬁgm en a 13C Solid State NWR

spect rum i PaHess fored crystaing dprralofdbadutfatmar theaprrboxemider ekfainedaini ng a peak
at 4, chenmi %Ja@n'gfd of about 9.9 ppm' nmeans "having a peak substantially
equrval ent to 9.9 ppmwhen a 13C Solid St ate NMR spectrumis nmeasured under
normal conditi ongFig.ZH Feo1b]s hnfigire jdhustratingsp eomder X-ray difflectivr ase

"having a %ea?tlérr? o accqgsr?aﬁlanle form of the methanesulfonate of the carboxamide

(Form A) obtained in Example 5.
[Fig. 8] Fig. 8 is a figure illustrating a powder X-ray diffraction
25 pattern for a crystalline form of the methanesulfonate of the carboxamide
(B) obtained in Example 6.
[Fig. 9] Fig. 9 is a figure illustrating a powder X-ray diffraction
pattern for a crystalline form of the methanesulfonate of the carboxamide
(Form C) obtained in Example 7.
30 [Fig. 10] Fig. 10 is a figure illustrating a powder X-ray diffraction
pattern for a crystalline form of the hydrate of the methanesulfonate of the
carboxamide (Form F) obtained in Example 9.

[Fig. 11] Fig. 11 is a figure illustrating a powder X-ray diffraction
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shift of about 160.2 ppni neans "having a peak substantially equivalent to
160. 2 ppm when a 13C Solid State NWVR spectrumis neasured under nor mal
conditions", the phrase "having a peak at a chemical shift of El04w33926. 6
ppni means "having a peak substantially equivalent to 126.6 ppm when a 30
13C Solid State NVWR spectrumis neasured under normal conditions", the
phrase "having a peak at a chem cal shift of about 105.6 ppni neans "having
a peak substantially equi vahent o 105 gpm when g ,13C Sol |g S ate NVR
spect rum i SHEs U1&d 2urfdEtta Borth 1 goetic, aeifl SOhYAte s £om the

FPO4- 0339- @fkthAvesulfondteRTake dhrbdxahtas (Rdrns Iy $Btaﬁ1fedQB(B£ar17 18 1pp" means
"havi ng a peak substantially,equival ent to. 7. pm when a 13C Solid State

NVR spectrum i s[Figaddt Eag-uhts a Iﬂ‘-‘ﬁﬁll lugraling 6rP§'Wde[ GoTay diffrachienpr esent
speci fi cat 'p‘atrternt L0y Bh&?%lhﬁ@‘fél‘?ﬂ oef”th%béﬁhﬁﬁélﬂgmlﬁ?é‘gf tRe aéarﬁoﬂ%ﬁﬂi%@“”ber of

1161 1 cnm¥1l means avi ng an absorption at a wavenunber of 1160
cm B to 116Poxmric)iobtaihed phEaeteplehbl\n ng an absorption band at a wavenunber

e 1 to 1045 om {91€ 13bEi Thid R EIARHOATs BRNAer 35r8y HRERAIRS . Do ng

an absor pt ip@ftehﬁlﬁdr al&yattallme/vamemwfbﬂfe eﬂhaﬁ@ﬁﬂfonﬁta:ﬁf lthe mﬁ@xarﬂﬂbél ng an
absor ption gand b unbe!;\3 ﬁéa 1067 cm1 to 1069 cm 1li, the phrase
"havi ng an ©btine }aPn Xamp venunber of 918 1 cm 1li neans "having an

absorption band [pig. atw«gnqnﬂoﬁsr aoﬁﬁﬁﬂe7ll¢1i§tﬂatitn 919ccopid - SthROAQR!I n the
present specification, the phrase avi ng_an absorption band 15 at a

wavihurber spectrumfor 2 caystail m?efé?ﬁ@ ofhthgi mgthaae%@ea olotherratboxamige
wavenunber ¢ ?Brrﬂ%@ﬁblﬁ%}g& 1ﬁ@x§1§1%§e§m 1", the phrase "having an absorption
venu

band at a wa er o cm li rreans "havi ng,an absorption band at a
wavenunber of 57$thm1ﬁ]t51g586 tﬁmalﬁgUId)ﬂmﬁ]trattmgth or BekditStefredIMRcat i on,

t he phrase Q&‘ﬁltxﬂ c@?&gflﬂ‘b gmbc?ﬂ% I%chghe er O”Hfj@% ca?f)m%?SO 1 cm 1"

means hawsﬁg an a sorption vvavenu 1751 cm
1", the phr(Asem 'Claobtaigedrin Exaompdt 7on band at a wavenunber of 1224 1 cm1"

"havi ng an .absoy pt nd awaven er of .1223 -1 to 1225 cm

S 0000 1 tndfis olIFIE D8N & e G I ARRE 88 inf0nd GbadEMDor ot i on
band 25 atgp ecmeﬂawmﬁgs@nmte%emfoﬂttférmé.thaﬁeaﬂﬁmat@ufﬂ& édibaR&aidet i on band
at a wavenunber of 1319 cm1 to 1321 cnili, the phrase "having an absorption

band at a ﬁoentﬁnabebtawpdgg’ﬁxamPéW1 means "havi ng an absorption band at a
savenunber ‘of 99%eg 1) ke 99 k1 uleORRZatA b EBSANLSARAI cat on

t he phrase "havi ption venunb of 1 cm 1i
means " havispgctawnaﬂoscarqwsteﬂlmfmdma@f ehe mathenmthnatﬁt OfLEIEOCaIbDXamIdE 1282 cm

b ", R R AR o 2L 2 pavenurter of sB e 1
[Fig. 18] Fig. 18 is a figure illustrating an infrared absorption
spectrum for a crystalline form of the methanesulfonate of the carboxamide
(Form C) obtained in Example 7.
[Fig. 19] Fig. 19 is a figure illustrating an infrared absorption
25 spectrum for a crystalline form of the acetic acid solvate of the
methanesulfonate of the carboxamide (Form I) obtained in Example 10.
[Fig. 20] Fig. 20 is a figure illustrating an infrared absorption
spectrum for a crystalline form of the ethanesulfonate of the carboxamide
(Form o) obtained in Example 11.
30 [Fig. 21] Fig. 21 is a figure illustrating an infrared absorption
spectrum for a crystalline form of the ethanesulfonate of the carboxamide
(Form ) obtained in Example 12.
Best Mode for Carrying Out the Invention
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16 FPO4-0339-00 [0023] [General Process for Preparation] A process for
preparing a crystalline formof the salts of carboxam de or the sol vate of
the salts according to the present invention is described i nFHe4-8839-00
hereunder. 5 [0024] 1. Process for preparing a crystalline formof the
hydrochl ori de or hydrobrom de A crystalline formof the hydrochloride or
hydr obr om de can be prepared by m xing the carboxam de and a solvent to

di ssolve, and _followed by adding thereto hydrochloric acid or hydrobromc
aci d. 10 MHAO84 Heseunden, tRe presentapypptien isdqssribed in dgtaihe car boxam de and a

sol vent ang()rdg@?tAgg t RQafipXdsur € §o di gpol vegdipe cag,poxam_@gchlgﬁgqgchl oric

acid or hydrobfomc acid i's added thereto and the m xture is then cool ed
slow y to twyshprepylerminesasbonylyinyimoghenazst)al-metleoxXyopm of the hydrochl ori de
or hydrobr Qi . S0 , M nal anol ,

1- pr opanol éilgl])?rnggIl e%aggggan%d%c@ré\?ﬁ}éldﬁggﬁérg%&?Apra %f g%ab%?{?gg@%ina%ﬁorlagﬁgsed. VWher e
necéssary, to t lthe al prebalt minventionsednafhaaeswdfidiatg wathenesdiéomte. Akt hough the

anount of | vent,i s hnot rticularly limted, preferably the anpunt used
s 10- to SOUeREHIPRRS; | hadtoshianide hdrdbromide, Jtlidte,  Airalor 83r of er abl y
20-f ol d. Tﬁﬁoﬂjﬁa%ayfbehﬁa{tﬂﬁ{&dori c acid or hydrobrom c acid used can be
1.0 to 1.5 equivalents relative to_the substrate anount, and_an equi val ent

of 1.1 is[QfHédeFhordt ofithe sarboxamide geearaing tor theepresenoinvpation eahar | y

i mited, ppeheslby byARdidey HeahbAY( e RERAILTS kiRgts gpd reflux
t enper atur{é, Pgn%!?r%rg p_re?}é?_lg%fly rg_f Fux tgrr}ie at E)Fle.g g?%\?vﬂg%gﬁlﬁg fromthe
hed®i ng t eamdthet corzespondghacid mper sititabde tatip 1bthepprefenaecer abseacpefi od

bet ween 10ar§ioﬂreﬁ d 24 hours. [0025] 2. Process for preparing a crystalline
form of the“p-tol’uenesul fonate 30 or sulfate A crystalline formof the

sul fate or [@011] Irenkisutdmreationcan duelitipn epathed mpthod xdesgribée inaM@xani de, a
sol vent an lLEyric acid or,.p- toluenesul fonj cid to dissolve.the

car boxar o028 7 Beti Gkt Risrh Sisehs Prevartd By it melBpb TR ot al 1§ ne
form of therdparitddBR@SPIdsanat Bbeloveul fate can be prepared by mxing the

car boxam de, a_ solvent and p-tol uenesul fonic_acid or sulfuric acid, heating

t hdSni xt ur 09131 A5 sxamplest ofeibe spbtiant de sathafl theetrrBoramifecassprdipe t he
mxture t Ot(f\lﬂ?é'rbréeﬁteim%ﬁﬁBH,r £ hyAfate, £ Wiyl shPoxfaeasmlBee, dhRERY!

sul f oxi de,
acid solvate, and an N, N-dimethylformamide solvate may be mentioned.

[0013] In general, since an error within a range of + 0.2° can occur for a
diffraction angle (20) in powder X-ray diffraction, it is necessary that the
20 above diffraction angle values are understood to also include numerical
values within a range of + 0.2° thereof. Therefore, the present invention
encompasses crystals for which the diffraction angle matches within an
error range of £ 0.2° in powder X-ray diffraction, as well as crystals for
which the diffraction angle is completely matching in powder X-ray
25 diffraction.
[0014] In the present specification, the phrase "having diffraction peaks at
diffraction angles (20 + 0.2°) of 9.65° and 18.37°" means "having
diffraction peaks at diffraction angles (28) of 9.45° to 9.85° and 18.17° to
18.57°", the phrase "having diffraction peaks at diffraction angles (26 +
30 0.2°) of 5.72° and 13.84°" means "having diffraction peaks at diffraction
angles (20) of 5.52° to 5.92° and 13.64° to 14.04°", the phrase "having
diffraction peaks at diffraction angles (26 = 0.2°) of 14.20° and 17.59°"
means "having diffraction peaks at diffraction angles (26) of 14.00° to
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di met hyl f or mam de, N, N-di net hyl acet am de can be used, and di net hyl

sul foxide is preferable. Al though the anmount of solvent is not particularly
limted, 10 preferably the anount used is 10- to 30-fold reI§£6183§§b6he
substrate anount, and nore preferably 20-fold. The anmount of i} -

p-tol uenesul fonic acid or sulfuric acid used can be 1.0 to 1.5 equivalents
relative to the substrate anount, and an equivalent of 1.2 is preferable.
15 While a heating tenperature is not particularly Iinited t he heating

tenperature oy I

preferably g?m@%ﬁfggag%dtgg% % an g CB g q%%e era t@%’égmgr%w cool i ng
from t he héidfraetjon eanglent (20e 3 d.29omft érﬁ%’r ailndr d 8clal" maperflmrwmgi in a

peri od bet ] 8S, f gparing a
Crystal 11 rinarnen P errERhaitfabBt AngRs 0O Bl R al Berenm ol 194 B hod 1) A
crystal ling8 Bor'mmb pliveserehbeingsdiffraciase pekks m@lffcmlolneangleeqaeed by m xi ng
t he carbox ol vent d net hapesul fo aci d t ssql ve the

car Boxani d ifegaééeéflgrﬁczaﬁb ,gans yg?vdpglcﬁlgc?%% Bf2 ﬂ’&% TREHSR ul f onat e
(Form A ﬁ@gleque)y BPY.e6° tb . 56%anw! B2.20Y tdS”PQJ mr"t hEe gﬁﬁ@@xaﬁaﬂﬁ a sol vent
and nethanesul fonic acid, and heating the m x ol ve the

car boxani déiffragtien meaks af sliffyaction) argles KeO >9t%|r)e°ﬁ é5r7(90nﬂftder}'i5é|8ai'ure 30 As
a sol vent, fe0n; e43 'edlfgid%ﬂ eakgtena&ﬁfmcaog %K 2628f be s¢sed, and

met hanol is prefera anmount is not particularly
limted, pboPRraal 16.98% t@riﬂﬁr&“uemﬂ the pheaset 'tha3ing diffractibatpeaks tad t he

eiRansul FTRE AR AEE od? S ko Sg% AR 256 S RN indlis fiflerdif OThe

anesul foni ¢ aci can edurval el
subst rate peaksrdt,diffirattion aglés@0®of 6d28°11026 68° apd 8f38°abloe78°3. Wii |l e a heating

tenperature, | t. particularly limt t he eatln te erature is

pr ef er abl yf@e@\lg]ghth@d’rés c?p?“éﬁf’ﬁ&o’? é’ihéﬁ?r glavg}&j E?I@F%I y between
70 and 80 EhiftShpubsiadld2n bﬁp%eaﬂaeq{awn% ﬁ%ﬁl%rsabéiﬁﬁtuil@y eq&%t&m&rature can
be perforrred in a period Qetween and 24 hours, .and preferably in a period

10 bet ween162 An@prmzwlhwas C(W‘#ba?ﬁ%t?ﬂﬂlﬁdﬁé‘t M?egnz}w/Rf‘eﬁoygn%a FPYFATUm®r m of t he
metjhanesul EH?@&%ft@F%H}e‘%‘latE@'&sb@13('?@%‘1’@%@?{1 rﬁé@uhﬁﬁ) fPmBeyAeyde, acetic

aC| and t hanesul fonic acid to dissolve t boxam ‘de.
under normal conditions", the phrase "having a peak at a chemical shift of

about 128.0 ppm" means "having a peak substantially equivalent to 128.0
ppm when a >C Solid State NMR spectrum is measured under normal
conditions", the phrase "having a peak at a chemical shift of about 102.3

20 ppm" means "having a peak substantially equivalent to 102.3 ppm when a
B3C Solid State NMR spectrum is measured under normal conditions", and
the phrase "having a peak at a chemical shift of about 9.9 ppm" means
"having a peak substantially equivalent to 9.9 ppm when a Be Solid State
NMR spectrum is measured under normal conditions".

25 [0016] In the present specification, the phrase "having a peak at a chemical
shift of about 160.2 ppm" means "having a peak substantially equivalent to
160.2 ppm when a >C Solid State NMR spectrum is measured under normal
conditions", the phrase "having a peak at a chemical shift of about 126.6
ppm" means "having a peak substantially equivalent to 126.6 ppm when a

30 BC Solid State NMR spectrum is meastured under normal conditions", the
phrase "having a peak at a chemical shift of about 105.6 ppm" means
"having a peak substantially equivalent to 105.6 ppm when a '*C Solid

State NMR spectrum is measured under normal conditions”, and the phrase

15



15 More specifically, a crystalline formof the nethanesul fonate (Form A)
can be prepared, for exanple, by mxing the carboxam de, acetic acid and
met hanesul foni ¢ acid, heating the nmixture to dissolve the car B8R4®33%-00
addi ng a poor solvent and slowy cooling the m xture to room tenperature.
Preferably, seed crystals of a crystalline formof the nethanesul fonate 20
(Form A) are added when the poor solvent is added. Although the anount of

acetic acig i s not rticul arly lipgt fergbly the ampunt used is 5-
PoTh0 s or o haaing At eheatis stiffo Ehiw € bR ks hedi AlnedR30. o1 o
The anount sgstamidipneguivhient o a8 gpmsetiesan’’besdlid Stae NMR 2pedfiiyhval ent s
relative to the sugstrate amfunt,,and an equivalent of 1.4 to 2.2 1is

pr ef er abl els Meagurpe ypdernezam! copditiodsanpl e, net hanol and et hanol can be

used, andmmnm tﬂespﬁrs@ﬁtesrlﬂe@ﬁicaﬁlohb%Bhfa@@ "GEPIB arPhbRPPHio S Baygnt 1S not
particularly limted,” 30 preferably the anpunt used is 10- to 30-fold
rel &ive t ot suwmvenambennblhd] = hrean nomsaps Ehaviaplap gigofptian baud aher, the

poor sol ve -1 ' -of dj vi to 4
tinmes, andwg?g%ggﬁ gggﬁéeje gl(.)nor%@%) 2ven P éﬁﬁgeﬁgggﬂgﬁ%ga%ggggb l?ﬁres. In
this case, baibat atwavehombehef a0ddint1 t& TRAdaB3MvB(y af abairptioh badded t he

first tine and the amoun solyve ded,the second tine is from1l:1l to
3:1, and pFﬂ?é’Yaé{BPkimg&z‘?% kﬁ%‘é‘&gﬁoglt%ﬁgﬂlng temperature is not particularly
limted, poGEfegrBbkbe pheeitespeeifadation, itlse PRiaseeRabidgGaabsdrpfibabah@nper at ure,

and 5 nore preferably 5 .Sl ow cooling froma heating, tenperature to room
t enier at ur &t ewveﬁ@m&érpgrlﬁé&#ﬂ%pgmeaa% FVIBEANIRPSATPHOhA2Rd ARbArs, and

pref erabl y yReAumbef bPU0BELWEER 1089¢n?!HARE %hra{sgo‘%?ﬂ/ir%- af aBSpEohOr
preparing a crystalline formof the nethanesual fonate 0 (FormB A

cryst al | i ndandemacvayenamhst 048t flosrat & meamsrihayingasn pbsorptiepdaad by drying
a crystall itaﬂggsaq,regh&fbe} §F9P77‘3fni'nt agigl . selnvate of the methanesul fonate (Form
od such ‘as

1) by a ne rylng under aération to renove acetic acid. 15
[0028] 5. POOYsn ftly ppsemtaspenificationy shalphrase "hevingodn ahsorptivhdnaadul f onat e

F C (P t t A crystalline. f. f the.meth | f onat
(Folim &\ c2h a0ueV<sBaRT o8 159 e hitha” ans o Ral Reme bRt PRRTAT et nyt
sul f oxi de s@lvéatumbef of 2023 ken hres haps s T'Qnae phend "Haoidgyak absdrpgioho room

tenperature. Thi reparatio thaod c be carried out,in the presence or
abggnce gf %gn @:t\sgleyﬁ)@ye%um elr 0 SU}% + 1 cmalq meansarhalwlleng arllJ abéorption b%.ndS

at a wavenumber of 578 cm™' to 580 cm™'".

[0020] In the present specification, the phrase "having an absorption band
20 at a wavenumber of 1750 + 1 cm™" means "having an absorption band at a

wavenumber of 1749 cm™ to 1751 cm™", the phrase "having an absorption

1

band at a wavenumber of 1224 + 1 cm™" means "having an absorption band

at a wavenumber of 1223 cm™' to 1225 cm™.

[0021] In the present specification, the phrase "having an absorption band

-1n

25 at a wavenumber of 1320 + 1 cm™ " means "having an absorption band at a

wavenumber of 1319 cm™ to 1321 cm'l", the phrase "having an absorption
band at a wavenumber of 997 + 1 cm™'" means "having an absorption band
at a wavenumber of 996 cm™ to 998 cm™",
[0022] In the present specification, the phrase "having an absorption band
30 at a wavenumber of 1281 + 1 cm™'" means "having an absorption band at a
wavenumber of 1280 cm™ to 1282 cm™", the phrase "having an absorption

"I means "having an absorption band

1n

band at a wavenumber 0f 985 + 1 cm

at a wavenumber of 984 cm™! to 986 cm”

16



When using a sol vent, exanples of a solvent that can be used include ethyl
acetate, isopropyl acetate and n-butyl acetate, and n-butyl 25 acetate is
preferable. Although a heating tenperature is not particul arl yphilhs€do
preferably the tenperature is between 70 C and reflux tenperature, an nor e
preferably reflux tenperature. (Preparation nmethod 2) 30 A crystalline form
of the nethane sulfonate (Form C) can be prepared by mxing a crystalline
formof the acetic acid solvate of the nethanesulfonate (Forml) and a

sol vent, a(@eb23]i [Gemwgal P@cossxfoaPeepaatiansol vent, for exarrpl e, an al cohol
such as net hanol, ethanol,. or 20 EP04-0339-0 & can lf ed and
ethanol is prefef'adif8SesA Al RFTPATIRE | Ay iCRYSt "t‘]g'ﬁ‘ﬁ tﬁar"tl cularly
limted, eam‘o%am/of iR $AVREIOTIHE Balts ab@IruRRt02Be qﬁdse@u@ 11S3«erﬁi”b(iﬁ jgor e
preferably 40 C. 5 (Preparation nethod 3) A crystalline formof the

met hanesul ﬂé??étt@d(lmﬂeﬁ@l ge@&n dere prepar ed by m xing the car boxam de, acetic
aci ¢ and esu ol
speC|f|caI @?ﬂ L H&:% f&C T e net nar ' T 0 C can be
prepar ed, MM@ by mX| ng the car boxam de, acetl c acid and

met hanesul f oni ¢ ac i I SS ar box m de, and
t hen addi ng 2- prg‘pgﬁidfaqg atnﬁ‘B F&ﬁ i;]é’ﬁf Aﬂ%‘lg 0‘?"@8@79“& §o| ution to
around 15 Grepired esyphhiking et @aycﬁixahﬁdef aid Cd Ysdlwdoti fe &@mvef anfihe

met hanesul f onate (Form C) are en the p olvent .|s added 15 and
|sopropyl 5@&?‘3@%‘3%‘1 ma@eretaglag aeeende?rahﬁraﬁwlﬁ.%é.on Al t hough t he

gﬁt of aceticpgred béiﬁ&@fly,pﬁ{rtéxﬁﬁiﬁ}!i'é/ftér' rﬁl)&ﬁg the Qér%t)%ﬁl?dé’ ahd'§ anount
use is 5- to 10-fold reIatlvetot substrate anmount and nore preferably

7- to 8-folsalvemhendhsating dhe mtchunégudlsmiwe tbmpdrhqgémldmrhmoeldoequu val ent

of 20 1.0 h e, ent of 1.2
is pref era%ﬁieijjr i?' ? ﬁdgggﬁf‘?ﬁéﬁafﬁoﬁ%fel&bﬁ{%%r %e@xﬁggﬁgﬁh %gl#wl%&l arly
limted, pleflyrtabiopnt teenperetune togide ascrPstallmelfdrod Kithechydrovkloridet he
substrate ang]tg and nore preferably 4- to 5-fold. 25 When addi ng

i sopr opyl YSFEPromids o ugh the anount thereof is not particularly linited,
a preferabl e anoupta sdlvent, ta@all&hbplsdcﬁ eé ﬁieﬂ\/aﬁlol LCethdidol, $Llepamileorarount, and

nore preferably fold. Al nperaturge is not particularly
limted, an‘bPaé!oirC&BIléﬂ g ré’?m ai .n as 358 g‘(}hqrﬁdlelc%ﬁﬁ% heat i ng

tenperat ur gy 91:3h8HAGy be fse@@PteP8dding water thereto.

Although the amount of solvent is not particularly limited,

preferably the amount used is 10- to 30-fold relative to the substrate
20 amount, and more preferably 20-fold. |
The amount of hydrochloric acid or hydrobromic acid used can be
1.0 to 1.5 equivalents relative to the substrate amount, and an equivalent of
1.1 is preferable.
While ‘a heating temperature is not particularly limited, preferably
25 the heating temperature is between 60 °C and reflux temperature, and more
preferably reflux temperature.
Slow cooling from the heating temperature to room temperature can
be performed in a period between 10 min and 24 hours.
[0025] 2. Process for preparing a crystalline form of the p-toluenesulfonate
30 or sulfate

A crystalline form of the sulfate or p-toluenesulfonate can be
prepared by mixing the carboxamide, a solvent and sulfuric acid or p-

toluenesulfonic acid to dissolve the carboxamide.
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performed in a period between 10 min and 6 hours, and preferably in a
period between 1 and 2 hours. (Preparation nethod 4) 21 FP04-0339-00 A
crystalline formof the nmethanesul fonate (Form C) can be prep8948338-06i xi ng
t he carboxam de, acetic acid and nethanesul fonic acid to dissolve the
carboxam de. More specifically, a crystalline formof the nethanesul fonate
(Form 5 C) can be prepared, for exanple, by m xi ng t he carboxam de, acetic
acid and nethanesul foni¢_acjd, .di ssolv ng the cal ox m de at room
tenperature (orMRFrQUIRPCHEC %Y gﬂid@ﬁ@“’? Sr épéﬁfﬂtai% ‘b‘@brog dbgeRr, slowy
cool i ng t hgluddeshHoRateCorasifledte chi & pidpat&s bglqnﬁaflﬁ% RhE Capbd@hfide CaYSt Al S,

and m xing and stirring the crystals and a Solven Preferably, seed
crystal s ofolyentoand pstoluanepaelforieraced of rulfwsichagidsheatingihe pEsiuRe @ are added
when the p e 0 u t d is not
particul ar P%E?llvrénoﬂthéd%b%?ae er égﬁn 1#162 g%&} [%L(I)Zle {He E‘lefoggztl(g f 91Iél relative
to the sub&mperetuaemount,  and m)re preferabl y 10- foI d. 15 The anount of

met hanesul f oni ¢ CI d use n aI ent_ o I tive to
the substrate a Emt %vgﬁt valeé% H ?tg‘}% zsuilgomé? @? bl e.
Al t hough taﬁnaﬁpmtm&hlmoN N-@hmeﬂiyla@tmidepaﬁﬁl bellaseldy dﬂdmdﬁlﬁéthylpr ef erably

t he anount l;l ed |s 10- to 30-fold relative to the substrate 20 anount, and
more pref ePHHPX1dods PEErabl. o cool ing from room tenperature (or around 30 C)

to around 15 C g@Rohgh Pef Oirﬂ@uﬂnt' '?)faSBBfethlsbeﬁo\B’e%Hrtil&lé?l &fftelt, hours, and
preferably in a period between 30 mn and hours. "As a solvent to be mxed

wi tlf t he cpiefembly \the camewrt np¢d dpel0-ot9 3&-871d patdvartpl the snbyfratehol such

as net hanol .. %{1 g%&ﬁep&g@gﬂ £&an be used, and ethanol is preferred.

(Preparation ne cry ne form of the met hanesul fonate (Form C)
can be preparedThy ammdloff;p tuenesnifonid héideorf sulfurad atideusesit cmnbsul fonate

(Form 30 B) 29 r Qc sfor ri.n crystalline f
di net hyl q‘gi?g qlué‘(’)afl A dCBIVEHE Pfg gﬁéast %frbr]ilgtte n/Qa?:l? ﬁg?léllaflnﬁg f or m of
t he di met hylz Buyirkferatsle. sol vate of the 22 FP04-0339-00 met hanesul fonate can
be prepared by g the.carboxani de,. di meth ul f oxi
rretlﬁs;nesul f oni C%[} It]?t‘?%ttl?% PR afHIS i Mt Paﬂg‘i‘fggi}'\;gmttﬁg hEQ’FBHR&m de,
addi ng a peghp&atusents, p@l’é‘raﬁl}QVHeréé}WGOngCt Bfd NeXlust! RenbSerature, more
preferably between 70 and 100 °C, and further preferably 80 °C.
Slow cooling from the heating temperature to room temperature can
be performed in a period between 10 min and 24 hours.
20 [0026] 3. Process for preparing a crystalline form of the methanesulfonate

(Form A)
(Preparation method 1)

A crystalline form of the methanesulfonate (Form A) can be
prepared by mixing the carboxamide,v a solvent and methanesulfonic acid to
25 dissolve the carboxamide. '
More specifically, a crystalline form of the methanesulfonate (Form
A) can be prepared, for example, by mixing the carboxamide, a solvent and
methanesulfonic acid, and heating the mixture to dissolve the carboxamide,
and then slowly cooling the mixture to room temperature.
30 As a solvent, for example, methanol, ethanol, 2-propanol can be
used, and methanol is preferable.
Although the amount of solvent is not particularly limited,

preferably the amount used is 10- to 30-fold relative to the substrate
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around 15 C. Preferably, seed crystals of a crystalline formof the 5

nmet hanesul fonate (Form A) are added when the poor solvent is added.

Al t hough the anount of the dinethyl sulfoxide is not particul &P0§-03B900t ed,
preferably the anbunt used is 5- to 20-fold relative to the substrate
anount, and nore preferably 8- to 10-fold. The anmount of nethanesul fonic
acid used can be an equivalent of 10 1.0 to 4.0 relative to the substrate
anount, and an e UI val ent (13 é@z t .5 is preferable. As a poor solvent,
for exarrpl amoyphAnd qpegepreferp pzroofo)‘i/l -acetate, 1- propanol, 2-propanol can

be used, and prefgeabhyufl Rl nR¢RIREEIfBAIcZack ARBAOLad ShISE. tol5 Al t hough
t he anobunt of poor solvent is not Fal’tl cularly limted, pref erabl y the

amount use@qvivalents relatye fig| her wibsiraiee ameunheand 88t pativalenimofink2 iand nor e
preferably %g{%g Further, the poor solvent can be added at one tine or
can be add® 8|V|dedly 2 to 4 tinmes, and preferably the poor solvent is
di vidded and addeWHle ahesting mempenrsturasie,nott iperticitlady flonitedheth2 heatiognt  of

solvent added the fi.rst fi t he of 4SOl vent dded second
S 1 fr Sinaeratyrs i BretetdFly B0 aH I Bha Ron IR IciaRE R e B rgnper at ur e
i s not par prefetably petweent Hiland B0 €Cer ably the tenperature is between 50 and
100 C, and nore eferaﬁpgdt bet en 60 and 80 C. 25 Slow cooling froma

heat i ng tenperat %WtCBO M 1% @tb%t%’éperﬁBFFéPrFQEl‘q Hmpgaure#aBet ween 10

nn and 6 BeyesforRE iRa8feRlMtwksn 3 ander4 ﬁéuﬁgeaﬂwgfbféra%mﬁu?a@e%a [ 0030]
7. Process for prepar| n&l)oa crystalline of the hydrate of

nmetHanesul petvrea 3 magd ugh A crystalline formof the hydrate of the

met hanesul can be prepared by m xi ng the carboxam de, acetic
acid and Kre gﬁ‘etfsotlj g%rﬁ"}ci a?ci d and to dissolve the carboxam de. Mre
specifically, a Ar;csysialllinnefcbm nofofthe hmeﬂ;adueamléomﬁftetffeurﬁe APe2n0389- 00

rrethanesulfonate pre ared,. faor ng .t he

car boxani d& a%%c% & Iﬁc’ﬁlaééﬁ%c%@f’ﬁ ulafcgtr%f:cac dcfiagrﬁﬁetg%?eﬁélgﬁ ﬁ‘ggture to

di ssol ve t be disobexheicdthoxadddeng a poor solvent, and then slowy cooling.

t he m'xturetor ure. ed ¢ crystalllne
5 oFS t he- et hane ST GRAPEAHEy PRSI St B prifeheh WslendsiBer’ s < aaded.
Al t hough t bg @e{H)BBtpr%aréﬁedeCe)aﬁﬁﬂe NAtxiRarthe CakBedamide ThéQth aciar ef erably
t he amount used is 5- fold relafive to the substrate amount, and nore

preferably amém@hanesvh@nmﬁt h@e}‘tmﬁeth@am@stum thilisselye dhg satboxamide an
equi val ent ,q 1nf19 p&ops&gegt bhd ?1'0@&11%"6§P£19gttﬁg nfiARE 8IS o A R Peratdpd an

equi val ent o 6 IS refe
Preferably, seed crystals of a crystalline form of the methanesulfonate

20 (Form A) are added when the poor solvent is added.

Although the amount of acetic acid is not particularly limited,
preferably the amount used is 5- to 20-fold relative to the substrate amount,
and more preferably 10-fold.

The amount of methanesulfonic acid used can be 1.0 to 2.5

25 equivalents relative to the substrate amount, and an equivalent of 1.4 to 2.2
is preferable.

As a poor solvent, for example, methanol and ethanol can be used,
and ethanol is preferred.

Although the amount of poor éolvent is not particularly limited,

30 preferably the amount used is 10- to 30-fold relative to substrate amount,
and more preferably 20-fold. Further, the poor solvent can be added at
one time or can be added dividedly 2 to 4 times, and preferably the poor

solvent is divided and added 2 times. In this case, the ratio for the amount
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As a poor solvent, for exanple, ethyl acetate, isopropyl acetate can be
used, and ethyl acetate is preferable. Al though the anmount of poor sol vent
is not particularly limted, 15 preferably the anount used i §P08-038%-00
30-fold relative to the substrate anmount, and nore preferably 20-fold.
Further, the poor solvent can be added at one tinme or can be added
dividedly 2 to 4 times, and preferably the poor solvent is divided and
added 2 tines. In this case, the rgéi-o for the_ amount  of_ sol vent added the
first timeoholveRbadisslthe ist sine and theamouphef solyeatadars thersecpadt rom 1: 1
to 1:5, angpf faréM 101 1d 331, iandrefesaiy! $2. Al though a heating tenperature is
not particularly limted, 'preferably the tenperature is between 40 and 60
C, and nore prefAlthongh 80 heatiggovdempenaterg fisomot pedicuharly ehipeited.ure to
roomt enpe rf ' operd i nd 6
hour s, andbpreagjrl}ggﬁ%/ tiglgpg&t%grllsgg bef"{\}\/cgseo{rjl1 g %%&Jgﬁﬁger}gﬁglgn . Process
f or Spr epar imuge prefeyatlpnlS0ide form of the acetic acid solvate of the

nmet hanesul f onat e fFormié.)l écrys alline formof the acetic acid solvate of
the 30 met hanesSIGFAPLAE EifinA NeAtE TREPHEIRF 46 159 h CR RS- URe CaRr boxan de,
acetic aci ge gédforpicdanes perfiodbetvaddnd 10 anidi D6 Uk eardapRe4ABlyHE aMOT e

specifically, a_crystalline formof the acetic aci d solvate of the
met hanesul Periad detiesmi P’}‘dgebf?“fﬁ% prepared, for exanple, by mxing the 24

FP04- 0339- By rlgom@egfo%gwng%i &;@%gjﬁ@?&}?d‘eﬁ‘tﬂé f_}@it&n%gmo%@@ati ng the
m xture to" dissolve the c xam de, addi ng a poor solvent, an | oW y
codlli ng t h¢Fomm Wure to roomtenperature. Preferably, seed crystals of a
crystalline for espul.f onat E a dded en_t he poor
solvent is 5 addgd,%fr%%%%ﬁngggér}%gyfyéggt %teglﬁglgg)';lgarl}%eer{%i%‘egﬁ é:\ggc?}gl erate
preci pi t at pegparediyhdegghgtherpstollinie 6drnacdt the acdtit asidnedlvate bif cthkear | y

limted, referab t he anbunt, used is 5- to 10-fold relative tao the

Subst rat e HRCOARCS SRtte G PE R Deb L amaghod suek f sy e whderaassiien dp

met hanesul r&nbee acétit asigd can be an equivalent of 10 1.0 to 1.5 relative to
the substrate ampunt, and an equivalent of 1.2 is eferable. As a poor
solMent, f &P0%BdadpPE foroprenanng A erystatline form of the methanespl{onate sed, and
1- propanol ks Rcsferred. Al though the anount of poor solvent is not

parti cul arr(V—ﬁg—r%S;ed, a 15 preferable amount is 5- to 20-fold relative to
t he subst r &Preparasionmethod 1)nore preferably 8- to 10-fold. Further, the poor
sol vent can be adde ely! I C b d.diwidedl ¥ 2 to,4 tines,
and preferably t cg%%%lllngo?%’é’?]?g€ ghai %%&agleangg%%ge@%n}i%)esqanl r?et his case,
the ratio fpe¢pdrée barimsaning éryseiliea fomddfdhe Mémeibys tsulforiieasudvitBeofanount  of

sol vent added the sec?nd .
20 the methanesulfonate and slowly cooling to room temperature.

This preparation method can be carried out in the presence or
absence of a solvent.

When using a solvent, examples of a solvent that can be used
include ethyl acetate, isopropyl acetate and n-butyl acetate, and n-butyl

25 acetate is preferable.

Although a heating temperature is not particularly limited,
pfeferably the temperature is between 70 °C and reflux temperature, and
more preferably reflux temperature.

(Preparation method 2)

30 A crystalline form of the methanesulfonate (Form C) can be
prepared by mixing a crystalline form of the acetic acid solvate of the
methanesulfonate (Form I) and a solvent, and stirring the mixture.

As a solvent, for example, an alcohol such as methanol, ethanol, or

20



20 time is from1l:1 to 1:5, and a ratio of 1:3.5 is preferable. Wen addi ng
i sopropyl acetate, although the amount thereof is not particularly limted,
a preferable anount is 2- to 10-fold relative to the substraFe040830m00 and
nore preferably 5-fold. Although a heating tenperature is not particularly
limted, a 25 preferable tenperature is 40 C. Slow cooling froma heating
tenperature to roomtenperature can be perforned in a period between 10 mn
and 6 hours, and preferably in a period between |I and 2 hours. [0032] 9.
Process fo?-HSPE‘leiolargb&l@PésQl& ¢thapok isrpretsraklpe et hanesul fonate 30 (Form a)

A crystalline fo h : s e (Eor ) r by

m xi ng the car boég%‘l&fcli%]% g gglp\?@%t %arﬁng&gpﬁgnéguﬁ?gn?%& IS?Oﬁgﬁge?gl ve the
car boxani derefembbPtie 038eromurs isbetweqreDiindabl yC, andrpetalpréfemblypr m of t he
et hanesul f 61age (Form a) can be prepared, for exanple, by mxing the

car boxam de, a'solvent and ethanesulfonic acid, heating the mxture to

di ssol ve t (Rrepardiionantttied 3)addi ng a poor solvent, and then cooling this

solution to roomtenperature. As solvent, for ex | e, di nmethyl sulfoxide
can be used. Altﬁo_ﬁ tﬁlﬁéea tOfOEh%o‘F‘G_&ﬁPeﬁ"éP eg&%ﬁnc aCRY gFm’ted, a
preferabl ep?éﬂh%ﬁlgy?niﬁ%ng the2@arb 8k Sinid, ALLNE abR 4E meviRscsalfEnRMRYAt . and

y -fo

nor e preferabl .~ The_anount of ethanesulfonic acid used can be an
equi val ent toflissolyethe cerbexamidg. ati ve to the substrate amount, and an

equi val ent of 1.2 ] : : Vv f et hyl
acetate can be ugedé.é Sg\?ét'lﬁg%lgﬁbit ﬁgst;ﬁ?nléﬁ%?&%ﬁ ogg%erﬁggqa\?gﬁlf?ﬁs(ﬁggt&b%rti cularly
li 0t ed, oY) efadr bblpyepaned, afivo exampdedby snixing the2 Oarfbolkamidd, addetie daddt he

oo o o SR e B8R R A Bl b et MU Rl 10

bet ween 50aadicthéd 4ddiagd-pespanpl efsehapbyr isélvedd dad Shblyngodlignthe heating
a5 s R GrT b JrE Rl e BB et RS ol heor s,
[0033] 10. ¢y ﬁféﬂ%e@ﬁl‘foﬁt@ﬁ?ﬁfﬂ%fa&r Y&dell Whee thopBbPkolvRgt & hadeul fonat e
(Form (Preparation nethod 1) 25 crystalline formof the ethanesul fonate

(Fdrim R) cand heopsepyaacetate b%)/flﬁﬁtﬂ agded sopeeoderatmpregimitatione a crystal line
formof the et haﬁ%%hgﬂnl‘meeamount of acetic acid is not particularly limited,
preferably the amount used is 5- to 10-fold relative to the substrate amount,
and more preferably 7- to 8-fold.

The amount of methanesulfonic acid used can be an equivalent of

20 1.0 to 1.5 relative to the substrate amount, and an equivalent of 1.2 is
preferable.

Although the amount of poor solvent is not particularly limited,
preferably the amount used is 2- to 10-fold relative to the substrate amount,
and more preferably 4- to 5-fold.

25 When adding isopropyl acetate, although the amount thereof is not
particularly limited, a preferable amount is 2- to 10-fold relative to the
substrate amount, and more preferably 5-fold.

Although a heating temperature is not particularly limited, a
preferable temperature is 40 °C.

30 Slow cooling from a heating temperature to around 15 °C can be
performed in a period between 10 min and 6 hours, and preferably in a
period between 1 and 2 hours.

(Preparation method 4)
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(Forma) and stirring the mxture at roomtenperature. As a solvent, for
exanpl e, nethanol, ethanol, and 2-propanol can be used, and ethanol is
preferable. 30 Al though the anobunt of solvent is not particul &Hog-03i38i00ed,
preferably the anbunt used is 5- to 20-fold relative to the substrate
anount, and nore preferably 10-fold. Al though the anpbunt of water is not
particularly limted, a 26 FP04-0339-00 preferable anount is 1/10 to 1/2 of
the ethanol anmount, and nore preferably 1/6 of the ethanol anount.
(Preparation net Hocregtaldingr yerma| pf et methasfesuenate hfieroul €bneane beFor m p)
can be pre - YL X : ROXAT : i i . nesul foni c
acid to di %g%f%gd%gﬁ%ﬂliggégggg%ﬁ é‘.ﬁﬁilig?’e splggcfu?gg{lI@?tﬁgh%ﬁlysbgéﬁe%gﬁe form of
t he et haneduldissohtectheFarboxapillecan be prepared, for exanple, by mxing the
car boxam de, aceti.c aci d.f. agd et hanelz.ulf ni Cﬁgi d tgeatsi%gfg tthe i xture to
di ssol ve the car BOYEMPEEIICEYY A8 G AINRS S8FM O3 the RethanpsiiiPagte G ool i ng
thi sssol utiOnci® b grepartd et ekdniples ®§UmbtiNg AL cabborantidyshedtid Beidf or m of

t he et hanesul fonate (FPrm (3) are _added when the poor solvent is added.

Al though t H&damethaperiondearid, dissalyine ibe cperoxpmidart (oM tPmPEratuLs: ef er abl y
the amount @saehml 3 5C),tTaCad119g baér%péﬁélaéé é’?ggﬁs 1K}€nélé'ﬁ§®1§ﬂ&@o1irﬂg5ﬂémunt, and

more preferably 5-fold.”The anpunt “of ethanesulfonic acid used can be an
equi val ent mixtaregto around 3 5r%], dilteréng offt prscipitated arystadsmansdt mixing and

equi val ent 1. 2 4 er.ahl e. po ' t r I et hanol ,
and 2-pr opasg%fl%gaﬁﬁ ecrggstgfcf, a%go%an -6‘r oggﬁg?#al}égjp?‘ee d;rcarg%(%.[g),&&t ﬁlough t he
amoudt of poestaHplevient ofstheahethandsutfonate (Forimn€C) erk addudedkembieypédre anount
used is 10-@%0?‘@0-f84%’rel ative to the substrate anount, and nore

pref er abl y 396Y4%1%2 ther, the poor solvent can be added at one tine or

can be added di viglekugh? theO athdunfeSt adétik Riced QﬁalmtyPﬁﬁﬁ:u?ﬁlyﬂQQﬁi@@,' vent is
di vided and added 2 tines. In this case, the ratio for the anpunt of

sol vent adduaferaklyrthe gmountasethis 3@ rdeldirelativedoiba subsiertg ampuntsecond

time is froffdndrd Srelerably@diflegygratio from1:1.5 to 1:2 is preferable.
Al t hough the armfm cof wg?er ?ls not particularly limted, a preferable

anmolifit is 1/10 t dhe/ @oowit ehmewanesvidbrienacidmsadtcandred anmguivadéntpefef er abl y
5 120, R0 ek USRI PEISS 0
mor e pref erpiefarable. C.  Cooling froma heating tenperature to 0 C can be
performed in a 27Although the amount of poor solvent is not particularly limited,
preferably the amount used is 10- to 30-fold relative to the substrate
20 amount, and more preferably 20-fold.
Slow cooling from room temperature (or around 30 °C) to around
15 °C can be performed in a period between 10 min and 4 hours, and
preferably in a period between 30 min and 2 hours.
As a solvent to be mixed with the cryétals which are filtered off, for
25 example, an alcohol such as methanol, ethanol or 2-propanol can be used,
and ethanol is preferred.
(Preparation method 5)
A crystalline form of the methanesulfonate (Form C) can be
prepared by humidifying a crystalline form of the methanesulfonate (Form
30 B).
[0029] 6. Process for preparing a crystalline form the dimethyl sulfoxide

solvate of the methanesulfonate

A crystalline form of the dimethyl sulfoxide solvate of the
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FP04-0339-00 5 period between 10 min and 6 hours, and preferably in a period
between 2 and 4 hours. [0034] 11. Process for preparing a crystalline form
-of the dinethyl sulfoxide solvate of the ethanesul fonate A cFP&4-68839-0@ form
of the dimethyl sulfoxide solvate of the ethanesul fonate can be prepared by
m xi ng the carboxam de, dinmethyl sulfoxide and ethanesul fonic acid, heating
the m xture to dissolve the carboxam de, adding a poor solvent, and cooling
the mxture to 0 C. Preferably, se crystal s, of crystalline formof the
et hanesul f@ﬁﬁxaeeflﬁémtwapi be a%r%paaaﬁgw_ HEHNg e ﬁ&g?ox_é‘ﬁ}l@%ﬂfilm§th_é(H_Cied.

Al 't hough t hAfTA NHindOtethdRENYOnie UAdig X 'h@@tiﬂéé th@tmBahtd ¢!/l Bédotve lthdn t ed,
preferably the ampunt used is 5- to 20-fold relative to the substrate

amount , anerthpxamisieefadding @ poor splyenthandustamly epolngdhesuixturd ¢o aci d used
can be an &:%héiah%”*cpf Plefdratty, %?edl-cigétsis%rvf ctfystahﬁles Bh " §f gpgrmount, and
an equivalent of 1.2 1s “preferable. a poor sofvent, for exanple, ethyl
acetsat e cametimnegsw@ldonate (Foung A )tane addeiwhenthepoor sddvemris aiddediot particularly

limted, prefer t.he, amount . u is bz to -fold re]ative,to the

substrate amuntgﬂkébglbﬁl&e W@aniﬁg?é@Wthﬁ-sﬁ%{%&&:Eﬁ PR P?rtl%éarg%or sol vent

can be addgghifeld, pRefeiabl¥ tigy aaiintgseddded 620 fiddIrylative Qo 4hé siBdrat@nd

preferably the poor, solvept is di vhgequland added 2 tines. In this case, the
d

ratio for RREURLBOAMOISPretaratdy8-4a e first tinme and the amount of

sol vent added thehsaafudt ofi B hhResul OMicl adidt @sed: dan BEAnfed@lhRnPbf3: 2 1S
preferable. 25 Although a heating tenperature is not particularly limted, a

pr d0er abl elletopbPaelativeite the sukstrate ameudt, a0d@n emidvaleneobt Efiterabliy 60 C.

Cool i ng frBf@f@ra'BF@ti ng tenperature to 0 C can be perforned in a period
between 10"mn and 6 hours, and preferably in a period between 1 and 2
hours. 30 [ 0035] A¥Veepodrhsleents far sxamiplehethyl esetate, iisanpybacedate, loe be used
as a nedicanent, Lt _will normally be m xed w th. sui | e ditives for use
as a fornfieRngh b%\%%ql c ngbef é’sg‘g’oiaﬁ Béegﬁﬁ%bfi%h?ﬁ&ggt%ﬁ%torl “fit the use
of the crgﬁéﬁhsl ffudele present invention as nedicanent in the state of

i ntact 28 FPO4- Oﬁg 00 pLoducts. rSuch addi tives may i.nc]ude_excipients,

bi iders, | ubri cafidtfough dneampuntopls poepiselveny 1s gt Rarticalerly Hantedst i ves,

emul si fier Fféﬂé‘bﬂ@%@“&rﬁoun@%&?!iyi 19 % 4R0-fAHS RARG O G0 28RN sibsthaiot ONi Zi ng
agents, buffering rg:{;ents, 5 antiseptics, antioxidants, stabilizers,

absor pt i onamoust,ezusd sreseaprefarhblyl PReoldhi churshes, dhenponr ysolsend ¢an be
phar maceut L 6l £ Gk cgﬁ%ebaedd%gqﬁgid'eﬁly 2 to 4 times, and preferably the

poor solvent is divided and added 2 times. In this case, the ratio for the
20 amount of solvent added the first time and the amount of solvent added the
second time is from 1:1 to 1:5, and preferably 1:4.

Although a heating temperature is not particularly limited,
preferably the temperature is between 50 and 100 °C, and more preferably
between 60 and 80 °C.

25 Slow cooling from a heating temperature to around 15 °C can be
performed in a period between 10 min and 6 hours, and preferably in a
period between 1 and 2 hours. |

[0030] 7. Process for preparing a crystalline of the hydrate of the

methanesulfonate (Form F)

30 A crystalline form of the hydrate of the methanesulfonate (Form F)
can be prepared by miking the carboxamide, acetic acid and
methanesulfonic acid and to dissolve the carboxamide.

More specifically, a crystalline form of the hydrate of the
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appropriate conbinations as desired. As exanples of such excipients there
may be nentioned | actose, white soft sugar, glucose, corn starch, mannitol
sorbitol, starch, alpha 10 starch, dextrin, crystalline cell GP04€833%60t
silicic anhydride, alumnumsilicate, calciumsilicate, magnesium

al um nonet asi li cate, cal cium hydrogenphosphate, and the like. As exanples
of binders there may be nentioned pol yvinyl al cohol, nethylcellulose

et hyl cel | ul osge, Arabj c, tragacanth, gel shel | ac,

hydr oxypr ot hﬁéxegyrp%qtp 85%, ﬁ)«yeﬁl ﬁasymecpawﬁeﬁlomxegw ecay aﬁw%tthm cel | ul ose
sodi um  poLyBoRYMPYY, '4RE1iH QBRI an@eiABMosuffddid BEd, hedithg e axREes of

| ubricants there nmay be nentioned magnesium stearate, cal ci um stearate,

sodi um st edisyplveutareareoxamide, agdinges pypefelvent apdythen slewly epakingsi| i ca,
and the 1ikg n ﬁﬁu?{mo%ﬁ té}Lp&aﬁ{ 18! CPLakplty, $AgIe FydiBK & U§§u1ﬂﬂsd
ce S Ium

crystalline ul ose, agar atin, 'um car bonat e,
hydrSogencaDﬁdmamethancallﬁonm ¢F ctrmmé ardaddcd whepédb¢ poor $advestulysadidedt ed

hydr oxypr opyl cel | car box hyl cel | ul,ose arb th ul ose
cal ci um croscar PBE%‘%% @Bayéhf%céF%8x§ﬂgt o g 'Mhﬁﬁdy ﬁﬁ%xynethyl
starch SOdbwfbra%myi thi@mohmntkesedAs 5¢ @b Q0Hod adlefive té ke subatdemBest,i oned

t hose approved for Géd iti on phar maceuti cal s, such as iron sesqui oxi de,
yel | ow i r oARC SHYE A& 105fold. caranel, (3-carotene, titanium oxide,

talc, riboflavi ”Th@Qnﬂﬁkaﬁmﬁﬂéﬁﬂﬁ)mé’%i@%éﬂ H&B 'BHanl é’cﬁﬁv@l&ﬂt e like. As
taste correctives there nag be nentioned cocoa powd , aromatic
¢

podder s, mrt tea2 Qitelativertadbe subsitaie parouat, rﬁmin@heqmrfklenhﬁﬂlﬁh@ 1piike. 29

FP04- 0339- gp L A5 goul sifiers or surfactants there may be mentioned stearyl

tri ethanol amne, sodium |l auryl sulfate, lauryl am nopropionic acid,

lecithin, gl yceAlsra poorosi esntafag, e)fsautmlesahfyhatgtamc|1$bpesp3dra:eta;b;caar| n fatty

aci d ester?f and tdhr-ihlfrke. t5.As qJ Si’ﬁ)l ving aids there may be nentioned

pol yet hyl e 8‘15?@’035} . © ?5 %‘i?)tiar gﬁ%pﬁﬁ ﬁrt? c. benzyl benzoate, ethanol,

chol esterol, tri alifhengh aft nemourstodt PILE Bobhatie, nEOoparticulirty dinited)ol ysor bat e
nlcotlna

and the |ike, .As_ suspendi ents there y be mentioned
the1 sur f acPH Féa%h_[othPe?l‘é‘PP’éH used dBob@ tg 3Q?vé‘i?]|% %aﬂyfartepmq |Sg§ﬂ64t9rrers such
as pol yvi nﬁhlo%heoml ’mcﬂ"él% m%g»/aooﬂowonﬁmﬂat hMé olrtﬁo@%t can be
hydr oxynet hyl cel'l ul ose ydr oxyet hyl eel | ul ose, oxyprog% cel | ul ose and

the like. Aaddedst one timecpraagarhesaddedrdividedha tmértumem@dgpra gely thedi um
chl ori de, %Bp'sgﬂ)ent $OEREA 2ARDdl0E 2 tikRs. In this case, the ratio for the

amount of solvent added the first time and the amount of solvent added the
20 second time is from 1:1 to 1:5, and a ratio of 1:3 is preferable.
Although a heating temperature is not particularly limited,
preferably the temperature is between 40 and 60 °C, and more preferably
50 °C.
Slow cooling from a heating temperature to room temperature can
25 be performed in a period between 10 min and 6 hours, and preferably in a
period between 2 and 4 hours.

[0031] 8. Process for preparing a crystalline form of the acetic acid solvate
of the methanesulfonate (Form I)

A crystalline form of the acetic acid solvate of the

30 methanesulfonate (Form I) can be prepared by mixing the carboxamide,
acetic acid and methanesulfonic acid to dissolve the carboxamide.

More specifically, a crystalline form of the acetic acid solvate of

the methanesulfonate (Form I) can be prepared, for example, by mixing the
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15 As buffering agents there may be nentioned buffering solutions of
phosphate, acetate, carbonate, citrate and the like. As antiseptics there
may be nentioned net hyl paraben, propyl paraben, chl orobut anol FP@A334-00

al cohol, phenet hyl al cohol, dehydroacetic acid, sorbic acid, and the |iKke.
20 As antioxidants there may be nentioned sulfite, ascorbic acid, a-
tocopherol, and the like. The fornmulation may be in the formof an oral

preparation such as a tablet, powder anul e, psul e, syrup, |ozenge or
i nhal ant : %eas%@% jacetis éﬁl&r%&do a}?témug@m& %%g ting the @ivﬁmﬁ%m eye

sal ve, tap@rss@ly/@ tHE Qfdrbodsilde, gédi@rﬁoﬁ’ pIRRT soW R, aﬁ’&%l&bly’ eboIRRg tRE an
injection. An oral preparation w |l formul at ed using “an app opriate

conbi nat i omisfureddi mméeranmgdrphoé’éefﬁéﬁhlwoﬁe@ appiels ahe ewystallive t her eof
may also b e SRALAHe or mul at ed
using an agp%ggilf%t{g ﬂ%glgcon@ n%t(fﬁc}rrﬁﬁﬁ) %rg%dtdlgéles élfr%‘ngﬂﬁohoége"%gn%l oned
abo$e, andagdad; iand lisoprypyleacetape mfln-thdmaldded $0 ad:@dsmt&:p]relcqntatms,

enul sifiers, sur t ant di ssol vi i d sus e din , .] Sotonizing
agents, anti sept4I“€t§1 éﬁnstll%xﬁl’a%‘iﬂt of asct"'gi i f ‘?lge’rss 8 ‘g%"ggﬁ f)‘ﬁlt? cel erat ors.
30 FPO4- 03§&f@ﬁbﬁ“the@rﬁ@ﬁﬂtﬁﬁe&\hé5 be 1000t aheee testHeosudRtraftPimpnA@t €

conbi nation _of additives armn&@t hose nmentioned above, and parti cul arl y

enul si fi er 80d moze PERieEadlY 7- 9 8dbldsi ng aids, suspendl ng agents, i sotonizing
agents, bufferi T‘HT AR of M th RN V&ﬁmc %Eitd @adad a?xt @rﬂh]vél%ﬁf prand
t 0

absorptlon 5 accelerators. [0036] en e cryst e inventionis to
be lsed asld tedi.zasiative to ke dbbsig@etarmmﬁf andl an mqilf\@rlemiepﬁddl ng on the
synpt ons andeﬁal%% of the patient as well as the formof adm nistration, but
it will or8ffs Fy be 100 g to 10 g per day, adm nistered at once or

di vi ded over sevAkal pcﬁdrrmﬁwenlpfc{m&ﬂplthe propaicd] $-mftaddie teat-daeanoli nventi on

are extrerre use?fg s, an esug i nhibitor, and are al so useful as a
prophyl act F raﬁge]uf’?(tpana Brrefgred; di sease for which angi ogenesi s

inhibition is ef Mﬂt(hbhgﬂ?¢h@ﬁmo@ﬂﬂ'o‘fwsdo$vdn@h!; Biot PartiéiladPtliimitedPs agent, a
t her apeutic agent for angio a cancer nmetastasis inhibitor, a therapeutic

agddt for peafPradle @Q%’@&)\)&Sﬁ:uma?pzfaﬂ dalatiyet teethepsuhstrate garauntoandi abet i c
retinopat hy, @ prgﬂgme&'tf&l@g@l@t FefrtRR gg:f #)@6?7?61%15& AP BeSded dther apeutic

agent for an in tory di sease select romthe group consisting of
def or mant oae ttimé tor sanrreaddadodividedlbir to o, tipesy awd ipsefanablyeheypeor

B e T 10 e
agent, exa@plsebeat addwl thenfirst itined uﬁi@ the pananeaf sclveanaéded thegggbhnidc cancer,
BN Al S I LS rard BF PSR S EGR0GT - @ 'ung cancer, a renal
When adding isopropyl acetate, although the amount thereof is not
particularly limited, a preferable amount is 2- to 10-fold relative to the
substrate amount, and more preferably 5-fold.
Although a heating temperature is net particularly limited, a
25 preferable temperature is 40 °C.
Slow cooling from a heating temperature to room temperature can
be performed in a period between 10 min and 6 hours, and preferably in a

period between 1 and 2 hours.

[0032] 9. Process for preparing a crystalline form of the ethanesulfonate
30 (Form a)

A crystalline form of the ethanesulfonate (Form a) can be prepared
by mixing the carboxamide, a solvent and ethanesulfonic acid to dissolve

the carboxamide.
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cancer, a brain tunor, a blood cancer or an ovarian cancer, and in
particular, a gastric cancer, a colon cancer, a prostrate cancer, a lung
cancer or a renal 25 cancer are preferable. [0039] Further, Fhe4-033s0@l s of
the present invention exhibit a strong inhibitory activity for c-Kit

ki nase, and are useful as an anti-cancer agent for a cancer which has
undergone a malignant alteration due to activation of c¢-Kit kinase (for
exanpl e, acute nyel ogenous | eukem a, mast cell |eukema, 30 a small cell

| ung cancer, G oreispesifically,aa crystallinedformved thenethanewfonate fFeast cancer,

a brai n tUgpE,, BEYE O ASL A o, 48 Bt GANRE ohebolifhid ! ¥ ShRksie 8 L he

present invention‘are al’so use rapeuti ¢ agent I sease such
as nast ocyethanssulfolnlicerayyd,oheatshgnthet hdkturs twonlsssdbwreedhe ocdrboBdmided4- 0339- 00
caused by c:Kit kinase Ex | es] [.0040. reunder, exanples are descri bed
Lo Taci 17t &ding ardhE 3O sl Bt T IBE Ch o R To0m, RS A ovever - t he
f ol lsowi ng exanpl &8 a solvme, MR lexhmph) ket IsulfokidenRAnseoRgedof the present

i nvention. [004% Preparati on Exanple 1. Preparation of 4- &S-phl or o- 4-

(cycl opr opyl ani noltBavgiobrife) amepb e sobvent s npeth Peytiglagyi Haitedectrr boxam de

(1) Phenyl 6- Vd_- (- BBl 5147 QM1 00wl - 25

chl orophengﬁfé%;) eaﬁgﬁgh?ﬁ.%gt,% gg.fgm(n’?r%]l%?ggit?c*%sge%rﬁ%\é%%’zglﬁ was
di ssol ved mordprefarabby hQ+fbbt.mami de (350 nl), and then cycl opropyl am ne
(6.53 L, 94.25 L) was added tQo.the reacti.on mi xture under nitrogen
Stmmephere, 1or 1 Thpamsyatel FRRe atu AL AT e Packe L kBe G o 10 {ne!
m XYour e waso adfetelagverto( the/ Spstrated aino@nt]l xhdir #n veagmiedlent od. 115 is

Precipitated cramje crystals were filtered off, washed with water, and dried
at 70 C foP™™®raf&y. To the obtai ned crude crystals was added ethanol (300

nL), and then thgsiipdodsBlvems, foeakapl) eyl Rblat cdPbe 39edli N to  dissol ve,
foll owed by stirring overnight to cool slowy down to room tenperature.

Precipitated crybltapughdbe famountef pper satyeat iieqofirepaticylaelyulimird, and t hen
80. 205, [oBIrPBitherapSinysBE L. 18 0 KR eIRAL Y0 Bt GIERR im0 O
(cydl opr opghdmare pacferably )l @nfobdphenoxyl - 7- met hoxy- 6- gui nol i necar boxani de
(N.-Z% 2-2 ghl[g(r)gg)]df %@@&ggﬁéﬁ%%&&%éﬁ@%ﬁﬁﬂf ot marticHady Hmiteds@pension of
4- am no- 3- phdferabphesperabide 7isdhetiveelN, 3¢ and 70 °C, and more preferably is
60 °C.
Cooling from a heating temperature to room temperature cah be
20 performed in a period between 5 min and 2 hours, and preferably in a
period between 5 min and 1.5 hours.
[0033] 10. Process for preparing a crystalline form of the ethanesulfonate

(Form B)
(Preparation method 1)

25 A crystalline form of the ethanesulfonate (Form B) can be prepared
by adding a solvent and water to a crystalline form of the ethanesulfonate
(Form a) and stirring the mixture at room temperature.

As a solvent, for example, methanol, ethanol, and 2-propanol can

be used, and ethanol is preferable.

30 Although the amount of solvent is not particularly limited,
preferably the amount used is 5- to 20-fold relative to the substrate amount,
and more preferably 10-fold.

Although the amount of water is not particularly limited, a
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di met hyl f ormam de (100 nlL) was added pyridine (23.4 nL) while cooling 30 in
an ice bath, and phenyl chloroformate (23.2 nlL) was added dropw se bel ow 20
C. After stirring at roomtenperature for 30 mn, water 32 FPO2048339-00
(400mL), ethyl acetate (300 nL), and 6N-HClL (48 nL) were added and stirred.
The organic | ayer was separated off, washed twice with a 10% aqueous sodi um
chloride solution (200 nlL), and dried over nmagnesium sulfate. The sol vent
was evaporated to give 46 of the titled conpound as, S a solid. 1H NWR
Spect rum ( prsderaple amgnpt 1551919 tp 1(¢ opthesgthagolzamouny, apdmosegreferably 1), 6. 92

(1H, d, J=2/Botk ethadfl-apifht(4H m, 7.37-7.43 (2H, m, 7.94 (1H br s).
[0046] (2) Preparation of 1-(2-chloro-4-hydroxyphenyl)-3-cycl opropylurea 10

[0047] C Ryeyerationastthpd 29 sol ution of phenyl

N (2ol o o- 4 hydr QU UANBY L GAE AL B Lot A FRHY FY BTS00, 1) ves

added cycl opropyla e cooli inTah’ rce and the
stirying whg mixing thee darbbxamide, hbeti @ aprl aidiethaovar fongéd tacidviat ¢issql460 nl) ,
et hyl acetgﬁe (IBOO ntciﬁ.l and 6N- HCO (55 nmL) were added thereto, and the
m xt ure was?stHPPEY™MC%he organic |ayer was then separated off, washed twice

with a 10% aqueoNfors Gpetifical) 8rorfalHeufdra of 200 etHahes@fchade i(BrmRVer _
magnesi um sul fate. The solvent was evaporated to give prismcrystals, which

were filtePpearhe Rrpaped, (& Fxamale.nbY) enixing the carhpxapidg apesic 2¢id titl ed
conmpound (yhg! =+ AW: AOE 35 ls 9 ckrum ( CDCL3)
Sppm 0 $8 iTcabnichRifoncuGly, Bie BRRRac o iéiive Hig BMBoREIL I (OO
br ), 5.6@ddiblg abpoey sobient dmidH watdr, dnd. @olings thisizjqlubosstq XH,°Gl, J=2.8
Hz), 7.24-7,. . hr 7. =8 8 9 Preparation
of 4 (3- o Eifgrdpt X Sc%?&‘l%%srt%lpsy‘?gfgarnglg?gé%lﬁBSﬂf%B‘?a"rrfﬁ?n% 6%’2‘#83%9%%%%%- 6-

qui nol i nec @) apxaddediewhen thenpddrysolwanlt fioxddtal. (20 nlL) were added 7-net hoxy- 4-
chl or oqui nol i ne- - gar boxam de (0. 983 . 1-(2-chl oro-4-hydr oxyphenyl)-3- 30
cycl opropyl ur ea ?‘iﬁ%gg)t nBmeBEt G E‘g%”&oﬁ‘é{deli Z?oflpi}jl,cuéﬁ]ré' tl%’g‘t‘?fﬂxture was
heat ed and 8§éﬂefe[‘tﬂ91 e dMofinf Ake®Is DYL o TOFoIEA6LakiNE 10 d! sAbYRS 33

FP04- 0339-00 cooled to roomtenperature, and water (50 nL) was added, and

t helS r esul @EUNEARk BPES preferablyetrfeld.t ered off to give 1.56 g of the titled
compound (yi el d: T88%mount of ethanesulfonic acid used can be an equivalent of 1.0

to 1.5 relative to the substrate amount, and an equivalent of 1.2 is
preferable. '

As a poor solvent, for example, ethanol, and 2-propanol can be used,

20 and 2-propanol is preferable.

Although the amount of poor solvent is not particularly limited,
preferably the amount used is 10- to 40-fold relative to the substrate
amount, and more preferably 30-fold. Further, the poor solvent can be
added at one time or can be added dividedly 2 to 4 times, and preferably the

25 poor solvent is divided and added 2 times. In this case, the ratio for the
amount of solvent added the first time and the amount of solvent added the
second time is from 1:1 to 1:5, and a ratio from 1:1.5 to 1:2 is preferable.

Although the amount of water is not particularly limited, a
preferable amount is 1/10 to 1/30 of the poor solvent amount, and more

30 preferably is 1/20 of the poor solvent amount.

Although a heating temperature is not particularly limited, a

preferable temperature is between 50 and 70 °C, and more preferably 60 °C.

Cooling from a heating temperature to 0 °C can be performed in a
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[ 0050] Preparation Exanple 3. Preparation of 4-(3-chloro-4- 5

(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6- gui nol i necar boxam de
(3) 7-Met hoxy-4-chl oroqui nol i ne-6-car boxam de (5.00 kg, 21.13EPO#)0339-00

di met hyl sul f oxi de (55.05 kg), 1-(2-chloro-4-hydroxyphenyl) - 3-

cycl opropylurea (5.75 kg, 25.35 nol) and potassiumt-butoxide (2.85 kg, 10
25.35 nol) were introduced in this order into a reacti on vessel under a

ni trogen at msphere. The m xture was stirred,_f 30 min.,at 20 C, and the
tenperatur@e%agq}eswggaq?omasa@ BRI, 800 AEPETADHRAN A RETIPS HEARCR Drred  at

t he sane t@ﬁﬂﬁﬂﬂhﬁge for 19 hours. 33% (v/v) acetone-water (5.0 L) and
water (10.0 L m?re added %ropmﬁse over 3.5 hours. Aft%r t he 15 aqdltlon was

conpl et ed, [@¢EA]mlks Jracesss prepating socrystalline fiosmy of the ,
acet one- wat.Giro (#1g- \sz)te%?%é"@thﬁﬁesﬁrﬂﬂ) td-) were added dropwi se at 55 C or
nore over %—-Lvm-%#re'r—?ﬁ-rrm—a'r—ﬁg—c for 16 hours, ©precipitated

crystals were filA exrgstallife fermgof the rdigethylr sslfoxidef isotwate afidthewas washed

B i Sipeiitanne I B bBatkd b, ke UFF rtidraddel Pftshone, (20 °

using a conulfekideaandnettayesulfoticgiavii, 7hddineg thé rhb@ultd td edisssloeptiend (yi el d:
96. 3% .- [OOSém H.NVR ¢hem cal . shift values fqor 4-(3-chloro-4-

(cycl opr opFPERRXABAFHBAYNE afi RRIB AU ST -andrEP ARG - toe pbute %0 °c,

qui nol i necwrwﬁrydfe%doéyahm 4 Bryi IRk Aot Ao rah AR stfbRatd (FBEHESPONded
to those for 4-(3-chloro-4- (cyclopropyl am nocarbonyl)am nophenoxy)

- 7-Ifet hoxy Po-arejaddesl whee theopheiriodeendiis eldedd in WO 02/ 32872. [0052] Exanpl e
1. A crystalline 4 fﬂ{o@ggf tH h%awo | fhle gﬁ;oﬁuﬁ%&ﬁe 869 r%ﬁﬁcularl

4- (cycl opropyl am noca ) am nop enoxy oxy-6 aul FRECar boxam de
A suspensi drmnéd,zlpr(eﬁ%ralbilycthe-amount used is 5- to 20-fold relative to the substrate

(cycl opropyl am noca bon I )-7-met hoxy-6 34 FP04-0339-00

qui nol i nec APt Peﬁﬁraggpg(?w in ethanol (17 nmL) was stirred, and
2N hydr o\ml Iori C ?:Hedmﬁdunl dﬂatha&egul_lf?ﬁig)adﬁ@?qs&ﬂd@lﬂbéraﬁp%jﬁﬁlé@t éheo reacti ]gn
TOOIT. AT dP EonFPIRAG HAE RSUSiss pEHRIRSn Hdd 2EnSHURELoEY 10 8 Sl Ut | o

t he heati n%’@ferélﬂ@ oi | bath was stopped, and the m xture was cooled slowy

to roomtenperature while inmersed in the oil bath, followed by stirring
over ni ght. Et hand}s § BO® myen,taﬁvrmmlcoetbmbweé@tétqan:bemsxclure and

Lesul o crt ey b b B oot RIS oISl e 2
10 wi t h hotpreferaldy tlé afiouat gsatblstﬂwetotZQ -fald retayiszteatbsthé EBbstiatepmdm®) . ' H NVR
Speé:é rum (%Om%?g éf%Parply 1% igoqd rt(h poor S(ﬁvent can be added at
one time or can be added dividedly 2 to 4 times, and preferably the poor
solvent is divided and added 2 times. In this case, the ratio for the amount
of solvent added the first time and the amount of solvent added the second
time is from 1:1 to 3:1, and a ratio of 3:2 is preferable.
25 Although a heating temperature is not particularly limited, a
preferable temperature is between 50 and 70 °C, and more preferably 60 °C.
Cooling from a heating temperature to 0 °C can be performed in a
period between 10 min and 6 hours, and preferably in a period between 1
and 2 hours.
30 [0035] When the crystals of the present invention are to be used as a
medicament, it will normally be mixed with suitable additives for use as a
formulation. However, the foregoing description does not limit the use of

the crystals of the present invention as medicament in the state of intact
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0.70 (2H, m, 2.56 (1H, m, 4.06 (31-1, s), 6.86 (11-1, d, J=6.41-1z),
7.29-7.35 (2H, m, 7.60 (11-1, d, J=2.8Hz), 7.64 (1H, s), 7.88 (1l1-1, s),
7.95 (11-1, s), 8.07 (1H, s), 8.34 (1H d, J=9.2Hz), 8.70 (1f?04é¥398091
(1H, d, J=6.4Hz). 15 [0053] Exanmple 2. A crystalline formof the
hydr obr om de of 4-(3-chloro- 4-(cycl opropyl am no car bonyl

am nophenoxy) - 7- met hoxy- 6 gui nol i necar boxanm de A suspension of

(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- net hoxy-6 4-(3-chl oro-4 20

qui nol i nec&F fri de (500 nmy, 1.17 nmmol) in ethanol (10 m.) was stirred,

and an aqueous sghf i QadRfves N oyr ﬁmaa&ceﬁ&bﬂen@ Sihersl: BubFiinks,Was then

added dropwise to the reaction mxture while refluxi nfq uding an oi'l bath
with an extdésintgigratersperodening agentspdaste gurrastiv@gt emulsiiierspispriggtantyr adual |y
added to t r o] o] o] bath was
st opped, aﬁ? S%}‘% ‘ﬁ%’éur Se‘jskga@go?%éjﬁk’l (E:)]sv(\),iugIﬂ 1cr)llgr o%érﬁg e%gf%l;alﬁ ﬁréeéen

i mrer sed i antibeptos| abhtibkidahts, Isnbahlizblgs sibsonpltmg mﬂmghs.andPﬂmcih;klet at ed
crystals were filtered oflf Wﬁ‘l h th eﬁha}nol fg% 5 nL x,2), gr.i ed under
aeration on'HFh L¢ Cﬁgﬁ%?n V1% 1) P %fHGaCFH feldr gy ey, may PEYAdded D hot air
at 100 C t @pgiopeidtéeotnbidatidns hy desired.(483. 7 ng, 81% . 30 1H NMR Spectrum
(DVBO-d6) 6(ppn):. 0. 40- 0 50 (21-1, m, 0.60- 0.70 (2H, m), 2.58 (1H,

n,
4.09 (31-1, s) é*589xa(ﬂ1119i of such-gxoipiepts thesg may begmentiope@ilagtoses. 33 (1H

dd,
d 96J(iH8 5‘3%1 ft Zu%? gﬁéosé) c017n @@arﬁﬂHmﬁmltéfzs&I'fﬁt)ol sFata?:L&l]plig) 35

FPOU) 0339- cscﬁrgh,gzie(cmm, drysyaibnamqllulps%a?ftExdwm eaxﬂnydmd@r y&ugliheme for m of
t he tolu f - C C gcar

am ngphenoggﬁd% Pﬂ&ﬁlgp gsﬁlllélag i nte}lcglhg%égl(m éﬁ]r@%&ﬁfé\%ﬁﬂ}: sul fcg%n‘ye (1.5 nl)
and p-tol uénydsmgdnq)hosp}am égindrtbedilkgdr at e (80 ng, 0.422 rrrml) were added to
4- (3-chl oro- 4- cIo car.bonyl ) am nopheno

qw( nol i necar boxa a?ﬁpggyﬁgglrépeﬁ%ih%ﬁ%}l% E’F g?ﬁ%y\é{n&fépco)ﬁﬁ},t hough a

sol uti on wagethglgellukyst) kétHyQédTﬁﬂosenylﬁhahﬁalﬁée&'a@héa&iftl@d elbéinl BHAGL €l Y.
Ther ef ore, _di et hyl SU|fOXId (2 25 nL) was addegdto t he reactlon m xture at

80 ¥ to di dwervwnrerylmeflylgelluloshe i xture was cSIAERKYPEPRXILSIRIOSE:00m

t enper at ur u S filtered
of f and dr?cga@dﬁnﬁtthﬁete%ulf&%eéﬁﬁgﬁi |p%lye‘§ﬁc ;}/I?togagﬁg ‘ﬁ{a)é% 1 anﬁef\/}% Spectrum

(400 MHz, MOd6 S(ppm: 0.39 (2H, m, 15063(2H , 2.24 (3H, s),
2154 (U 149, Gl o bl e oo Wy Wit 07 (14
7.43 (1H, S)carite59cz(l¢1hkn d;IeaiatZ Ssddiym Ftedabyl( Thinasite, tFlc2pdlytthybene 8. 02 (1H,
S) 2(? 32 (1 lycocl collo1dal SHﬁ)Cé and t%e(lij s), 891 (1K d,
As examples of disintegrators, there may be mentioned crystalline
cellulose, agar, gelatin, calcium carbonate, sodium hydrogencarbonate,
calcium citrate, dextrin, pectin, low-substituted hydroxypropylcellulose,
carboxymethylcellulése, carboxymethylcellulose calcium, croscarmellose
25 sodium, carboxymethyl starch, and carboxymethyl starch sodium, and the
like.
As coloring agents there may be mentioned those approved for
addition to pharmaceuticals, such as iron sesquioxide, yellow iron
sesquioxide, carmine, caramel, B-carotene, titanium oxide, talc, riboflavin
30 sodium phosphate, yellow aluminum lake and the like.
As taste correctives there may be mentioned cocoa powder, menthol,
aromatic powders, mentha oil, borneol, powdered cinnamon bark, and the
like.
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J=6.4 Hz) 20 [0055] Exanple 4. A crystalline formof the sulfate of

4- (3-chloro-4- (cyclogropyl am nocarbonyl ) am nophenoxy) - 7- met hoxy- 6-

qui nol i necar boxam de Di nethyl sulfoxide (1.5 nL) and sul furi cFR@4-633280L,
0.422 mml) were added to

4- (3-chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- 25

met hoxy- 6- qui nol i necar boxanm de (150 nmg, 0.351 mmol) at room tenperature.
Al t hough a sol ution vvas tenporarily forned, crystals precipitated

i medi atel y. Thef&fepal sﬁ&fﬁe@ﬁywr&ﬂtw&ﬁ. there omag ﬁt) mﬁagonaﬁd%aarryb t he

reaction mpdisfo]1ahifR0 sbdfuen qialﬁmmeat&haupﬁyaﬁﬁabﬁropfbﬁlc 8K BERRAS cool ed

slowy to roomterrperature and stirred f hours. 30 Prleci pit ated
crystal s welyeefin|mencsieasate, asndrqsf:|féﬁya01$@81@r&,<glgwen fatdy tactd esferseryst al s

(174. rrg) %Wectrum (400 MHz, DMSO-d6) S(ppm: 0.39 (2H, m, 0.63
(2H, , 2 d, J=1.2 Hz), 252(1H m, 4.04 (3H s), 6.88 (1H, 36
FPO4- 0339 00 d, AsHisdddying7aids theie ma}s)bﬁ ﬁeﬁﬁoﬁédl-pblyedhylbns g?llyiz<)1 7.56 (1H,

173" Rl b e Sk, iy il 2 0

crystal | i ngodigmmcafbohhR, %Hhﬁﬂecﬁtthfeor;ﬂil?sd}ﬁa& 86; nﬁ:otlnamlde and the
chl or o- 4- (Cil(Cl opr opyl am nocar bonyl am nophenoxy) - 7- net hoxy- 6-

qui nol i nectikBoxani de (For m A) (Preparation net hod 1) In a mxed solution of

met hanol (14 ni) Aen%l ?gopr(r% Féﬁt@nﬂfer@%gg ?é“rﬁeﬁm%&eﬁzh rfac4is di ssol ved

4-(3-chloro-4- 10 ( m nocar bon am nophenoxy) - 7- net xy 6
quilfol i nec sgfboxdniode ove),oasrgweli 8% hydsophibic p@ly@ermwﬂl esonpolymimyd t he

di ssol ution cl

ony!y am noBltehgy Pu bkatigbhyC RERI R AR A oy prts e i xture
was cool edhyédroxgethyldel lndogee hatiroxy poveylcdldokoand thef liké.her stirred at room
tenperature for stals refblte({ of f. The resultant

Cryetals vere drhedsalon BBty hE s be Bantiphel dlucysss A0

( Prepar at i grlofRieh8@naitol, Roebidedd thellikel on of acetic acid (6 nl) and
met hanesul f oni ¢ aC|d 26 200 L, 3.08 nnDI) was di ssol ved 4-(3-chl oro-4-

(cyld opr opyl am n M&mg) %Sﬁ%%ﬁkféﬁd%% 7%‘%@9 Butfefing splupeaacboxan de
(600 ny, d’g(;pé c@fatéQ:a orfatd &itr fKeNfke. t he dissol ution of
8 4 y ﬁ@nﬁd)

4- (3-chl or opr opy am ndcar ani nophenoxy) - 7- met hoxy- 6 25
qui nol i necar boxaAsdeantesepdics| (Her@ nmpyanbe semdntiopet al methfylparabanst al | i ne

formof t h%ronp%;[lga%ggerﬂl foﬂ otrgbl(ljt]anél (35&{72y‘i” 0allc,}ohol phenethyl alcohol,

dehydroacetic acid, sorbic acid, and the like.
20 As antioxidants there may be mentioned sulfite, ascorbic acid, a-
tocopherol, and the like.

The formulation may be in the form of an oral preparation such as a
tablet, powder, granule, capsule, syrup, lozenge or inhalant; an external
preparation such as a suppository, ointment, eye salve, tape, eye drop, nasal

25 drop, ear drop, pap or lotion; or an injection.

An oral preparation will be formulated using an appropriate
combination of additives among those mentioned above. The surface
thereof may also be coated if necessary.

An external preparation will be formulated using an appropriate

30 combination of additives among those mentioned above, and particularly
excipients, binders, taste correctives, emulsifiers, surfactants, dissolving
aids, suspending agents, isotonizing agents, antiseptics, antioxidants,

stabilizers and absorption accelerators.
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(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6- qui nol i necar boxam de
(FormA) (12 ng) were added in this order to the reaction mxture, and

et hanol (4.8 nL) was further added dropw se over 2 30 hours. RP04033%H60
addi ti on was conpleted, the reaction mxture was stirred at 40C for 1 hour
then at roomtenperature for 9 hours, and crystals were filtered off. The
resultant crystals were dried at 60 Cto give the titled crystals (545 ny).
37 FP04-0339-00 [0057] Exanple 6. A crystalline formof the nethanesul fonate
of 4-(3- chloro- (@mtwarpr|b&nf%@@é¢t56wu9&#nrﬁmme@9)wmbmh@&6-

aui nol i necgf Qﬁ&ﬁme‘ie 8h gﬁ%%e“ﬂferpé@%%{i'd%%f LA PirtichfrBC ehufsifield sol vate

of the 5 nethanesulfonate : or o- 42
(cycl opr opsurfadtantsar Bissglvingr aulshesuspeondingreagenty, 6isqtamzingnexgantsoxani de

Form | ned 0 e ratj.on at 30 C
for 3 hbur SUariHg, (B Filstatil RRpRatES HbPirerdcBRY, BEITPIST 00 g
10 [50058] meebgrheord. A crystalline formof the nethanesul fonate of 4-(3-

hi -4- I | ami b h 7- et h - 6-

i ol 1 nec i A Rbr B tes akrrbie) BHeBHORGE Ho PeLyo9h BLAICAERREFe (12 n)
was added i aos-‘arg)é%efédfrwllf @[ﬂféroaeﬁé?ﬂlngléndﬂheﬁéy'ﬁi/ﬁtoﬁw dkhge ofqh¥ate of the
nmet hanesul fonate of 4-(3 | or o- 4-

(cycl opr oppﬁ%@ﬁtnﬁcyﬁﬂﬁyﬂhfaﬂwmo%é‘#@WWW%ttPﬂixly vell endinasilynke dPBoxani de
(600 ny, | g{@l_] td d 1), and the
reaction n#éture %\ggpg‘%}?rapgl ms{kr% (feeo 1 & oﬁ{r;ég §§2§r Fﬂﬁtﬂt%%er stirred at
r odf t enpefGR3] eThorcrgstﬁlshoﬁrth;e fReseint am/elﬁtbnc ays texkremedy elseﬁr}msf pht ered of f
and dried at 60 the titl dcr al s 5 t|on met hod
2t hanol SpeoReRks® ilibatdha gt A SR B horroBRil Rt o RRERRRAL LoT o

?O| v?te of a‘gdflﬁ gt haldmukef Cfbﬁt‘&hﬁh 4ngidpeht s Qnﬂllﬁﬁon is effectlve an

cycl opropyl am nocarb n am n eno met.hox | | necar boxam de
(Form 1) (3ngigggyesihi bt aE‘E‘aW}B‘F‘By deshiogr eSais ahgpt 3BEIGMA t hen t he
reaction nhXt gffrepasmétastasRd #ihibfi6r,Safme HRMPRNuACUr Bgedtor fo16 Rata3-
Precipitated crystals were filtered off and dried at 50 Cto _give the

titlsed cryseayascprgatign. 80 thepppiticat pemtneoRodiahetio wtimoRadysoPuti on of
2c(eg| gh?glroeﬁ 4( cyclagé}gopyl amﬂﬁg&élléél {(yr{g %lggrgsgo%ﬁrgﬁgf&ussar%ahoxy é 38
inflammatory disease selected from the group consisting of deformant
arthritis, rheumatoid arthritis, psoriasis and delayed hypersensitivity
reaction, and a therapeutic agent for atherosclerosis.

20 [0038] When using the crystals of the present invention as an anti-tumor
agent, examples of the tumor include a pancreatic cancer, a gastric cancer, a
colon cancer, a breast cancer, a prostrate cancer, a lung cancer, a renal
cancer, a brain tumor, a blood cancer or an ovarian cancer, and in particular,

a gastric cancer, a colon cancer, a prostrate cancer, a lung cancer or a renal
25 cancer are preferable.
[0039] Further, the crystals of the present invention exhibit a strong
inhibitory activity for c-Kit kinase, and are useful as an anti-cancer agent
for a cancer which has undergone a malignant alteration due to activation of
c-Kit kinase (for example, acute myelogenous leukemia, mast cell leukemia,

30 a small cell lung cancer, GIST, a testicular tumor, an ovarian cancer, a
breast cancer, a brain tumor, neuroblastoma or a colon cancer). The
crystals of the present invention are also useful as a therapeutic agent for a

disease such as mastocytosis, allergy or asthma that is considered to be
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FP04- 0339- 00 qui nol i necar boxam de (2.00 g, 4.69 mmol) was added to dissol ve
at 40 C. After confirmng the dissolution, 2-propanol (9 nL) and seed
crystals of a crystalline formof the nethanesul fonate of 4-§EBo4£bE39-004-
(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy-6 5 qui nol i necar boxam de
(Form C) (100 ng) were added in this order to the reaction m xture, and the
reaction mxture was stirred for 20 min. |Isopropyl acetate (10 nlL) was then
further added dropw se over 30 min. After the addition of the isopropyl
acet at e wasausedpyee-Edt kingse.r eacti on mixture was stirred for 1.5 hours, and
further St-[ﬁ%glil%% 15 C for 14 hours. 10 Precipitated crystals were filtered
off and drted ]O Cto give the titled crystals (2.22 g). (Preparation
met hod 4) [W4d]sHspemdenn efample8- cimeor dederibed to facilitate further
(cycl opropyl am nogar bo am nophena - 7- net hoxy- 6 ui nol i necar boxam de
(1756°5, HiniEr e gEind AL SRR, iR R tieao et e SAMF R o act ¢
(0.408 M , afe RotiiARned 8 finiib eheospyiof thEBrésent IrR@ntlbn. I 0OM tenperature to
di ssol ve. The recti on, m xture was heated with a bath %t a tenperature of
30 C, and HOf1dpBreparatipny Bxe _Peeparation, c10f) ¢ 45(3-¢hlorordr o) [ i ne
formof theJ@ ON07 fretRExv-6-
(cycl opropyl"am no [)Yam nophendXxy) - 7- met hoxy-6 qui nol i necar boxami de

. efdddpanol was further added 14 times by every
anount of 1.28 r 44 mn. yThe @ER action
m xture was sti ;Tirqé or 10 m n]\,:'i(lt21 @gg{lm Z)Sr(ggra urog?n%ﬁgﬂmflgﬁgé%'n ina
watlér bat hchlmnopHemyl)25rbaimate (1 ASgpl &7 thatoh) @iscleised im VeOHI2/3 28 Limtasof i ce

(internal te rat.ure:.. 1.7. . Resul t ystal,s were filtered off and
Wnhed v ¢ ASSOER G- filethrormiaie (Daple B en S elmmapkBmingg | &

et hanol (6(6 581 ab4 ReafmotWes aldéd td e deactiotmixResulidenta gitdogeal s were
filtered off, washed with ethanol, (4 m) and dried at 60 Ctg give the
titled crygmwhme@%ed B0 SHEBe O VEXRSHE &1 OOR ERIAIUEne 1P I of the

di met hyl  sylikfxk dQya0l MRfe@ OfateBl (RNSEY! f AAAL enedf mixture was  stirred. _

(cycl opr op}él am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6- qui nol i necar boxam de

4- (13- chl or Breripdateposudd soystas (ware daltered rif.nweshed withDvaterhgnd driedoxi de (7
m) was addeqgad. rgen! ﬁlrfrﬁ).er?%l{flg %b%i%’e&scﬁude crystals w adde% ethanol

chl oro-4- (cycl opropylam nocar bonyl) am nop enoxyy- e rre??mxy- -

qui nol i nec43Gbxal), dend M thy, nlix840 wanlheatwddunder rafkixufer BAsmdm geol ved 5 at

80 C. Meth | i i 43. L, 1.97 | | . 1.4 m), d
Seed orvot Aot FRbyRE by | ilfing, aVeriehl W lsqok Abtid S gl foom ™) "

temperature. Precipitated crystals was filtered off and dried under vacuum,

20 and then further dried at 70 °C for 8 hours to give the titled crystals (12.91
g; 80.2%). '
[0042] Preparation Example 2. Preparation _of 4-(3-chloro-4-

cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide (2)
25 [0043] (1) Preparation of phenyl N-(2-chloro-4-hydroxyphenyl)carbamate
[0044]

cl oy
N (o]
il
OO

[0045] To a suspension of 4-amino-3-chlorophenol (23.7 g) in N,N-
dimethylformamide (100 mL) was added pyridine (23.4 mL) while cooling

30 in an ice bath, and pheny! chloroformate (23.2 mL) was added dropwise

below 20 °C. After stirring at room temperature for 30 min, water
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(3 -chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6-

qui nol i necar boxam de (Form A) were added in this order to the reaction

m xture at 60 C, and ethyl acetate (5.6 nL) was further addedFP040p33%60 10
over 45 mn. 15 mn after conpletion of the addition of the ethyl acetate,
the reaction mxture was cooled to roomtenperature over 1 hour, and
stirred at the sane tenperature for 18 hours. Precipitated crystals wer e

filtered off and dried at 60 Cto _give the titled cr stals 746 ).
( Pr epar at | (WO0mde)n sithyl) acetatp; (390hpL %s @pf ofNJECY 648 mLil rgc? room

t enper at ur 4-Th 1 ted )
(o obl or oL il Y op? grganic layer was separated off, washed tice Wlth 2 40%

qui nol i necaquzoxars Bll(l&fhdongt; @l utiad )(2&(01dnLheami >dlrmde0was mhginss)iluwred at 60
C. Met hanes oni g, aci L crystals of a, crystalline
Formof ¢ R TP nanbe st FsRaFEs srancteliiq g6 g g et ecimBous of

(cysl opr opykalid.nocar bonyl ) am nophenoxy) - 7- rret hoxy 6- qui nol i necar boxam de
(Form A) ded in thi rder to t r tion ] e .at _the sane

t enper at u?ﬁim Pffr"b‘ﬁ%&gl%(? )g(PFBl) mgi%(ﬁ&i béosdeén’% g%wfiée BQ@F 30 min.

Af ter corrpt%tHEﬁ 6292 tine, @djddzts £1%) 0 . 18DE28 (WHORANYI37-7 MR REL3EY, 1706y M xture

was cooled to C over hours, “and then stirrfed at 25 thé sane tenperature
for 30 mn(lH%r‘Ef(ﬁ)pltated crystals were filtered off and dried at 60 C to

give the t ) € t 4o ] yl

sul f oxi de Ed(gllgﬁin@ )P'i\/va[%J r%&%?at@%@rﬁ‘f@ﬁ%@?%’ﬁ% ?@ 2998@”(%}”5&%

- chDor o- 4- [Ad opr opyl am nocar bonyl ) am nophenoxy) - 7- met hoxy-6 30

gui nol i necar bo>@m' de (854 ngy, 2 nmmol) and the m xture was di ssolved at 62
C. Met hanesul fopi c aC| (454 L, 7 mmol) and seed crystals of a crystalline
formof the te of 4-(3-chloro-4-

(cycl opropyl a rsgon am nophenoxy) - 7- net hoxy-6 40 FP04-0339-00

qui nol i necHdfPbox mde (Form A) were added in this order to the reaction

mxture aty dmlsm goﬁimﬁf 8t yh é’nylaNdﬁ22ctF16fbomdr&%h@nyb):am&att@?ﬁ‘ added
dr opwi se over hour. After the co etion of "the "addifion of the

pr opanol , Nh@ dimtlmlfmmmdm(bom):ws@ddp@ cysloprepdamine§22.¢ mbhd t hen 5
o) e R i S6d PR SO aoO BB CObH A VR Bl
[ 0060] Exatghger8turéd\oveysgldl | i Wetef c(#ﬁﬁ) ahL}, rmhyiya:hemte (Gf)OtrhE) natdhéNesul f onat e
N I T T U T
acid (1.5 rdykrapdgh ﬂ’ﬁ:hh sdpasatedl UTFCwagkéd! tiik WithOa 4224 fﬁ“@ﬂehuéﬂ@%dﬂirﬁsm ved
4-(3-chtor E’hl‘énd(ecsglh?l%c’ M TES A BoRNL] T ophenoxy) - - fiet hoxy ¢
solvent was evaporated to give prism crystals, which were filtered off and
20 washed with heptane to give 22.8 g of the titled compound (yield from 4-
amino-3-chlorophenol: 77%).
'H-NMR Spectrum (CDCl3) 8(ppm): 0.72-0.77 (2H, m), 0.87-0.95 (2H, m),
2.60-2.65 (1H, m), 4.89 (1H, br s), 5.60 (1H, br s), 6.71 (1H, dd, J=8.8, 2.8
Hz), 6.88 (1H, d, J=2.8 Hz), 7.24-7.30 (1H, br s), 7.90 (1H, d, J=8.8 Hz)
25 [0049] (3) Preparation of 4-(3-chloro-4-
(cycloprbpylaminocarbonyl)aminophenoky)-7—methoxy-6-
quinolinecarboxamide
To dimethyl sulfoxide (20 mlL) were added 7-methoxy-4-
chloroquinoline-6-carboxamide (0.983 g), 1-(2-chloro-4-hydroxyphenyl)-3-
30 cyclopropylurea (1.13 g) and cesium carbonate (2.71 g), and the mixture

was heated and stirred at 70 °C for 23 hours. The reaction mixture was
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qgui nol i necar boxam de (150 ng, 0.351 nmmol) at 50 C. After confirmng 15 the
di ssolution, ethyl acetate (0.6 nL) and a crystalline formof the

met hanesul fonate of 4-(3-chloro-4- (cycl opropyl anm nocarbonyl FP04-0339-00

) am nophenoxy) - 7- net hoxy- 6 qui nol i necar boxam de (Form A) obtained in Exanpl e
5 (Preparation nethod 1) were added In this order to the reaction m xture,
and ethyl 20 acetate (1.8 nL) was further added dropwi se over 2 hours.
After the addition of ethyl acetate was conpleted, the reaction m xture was
stirred atcoded o gpomO temperatiid, tandn vaterr (o mil)r vom addpderanduthefor 7.5

the b1 earuan€ EstEly IRt S Bgtod BIE o et 58k 28 he Pluca 71
t he aceti ccmpdumcb(yaalde 88f4) he nmet hanesul fonate of 4-(3-chloro-4-

(cycl oprop npgar bn I ) [ r hoxam de
(Form 1) ﬁd@% : i ‘ o A=k d-ehlo

» tH-fonic 30
aci ¢ (0. 36(cmclo&oﬁﬂlambaarwﬁvmlaxﬁﬁ@bheﬂbm(ﬁxﬁdih@hﬂﬂ-

(cycl opropyl'am nocar bony| ) am nophenoxy) - 7- mnet hoxy-6- qui nol i necar boxam de
(2.00 g, 448490 b After confirmng the dissolution, 1-propanol

(4 m) and seed ¢ g\%{é&ékg @E}iﬂ%r&{d{ﬁél%é ‘barbamt o 44, r94- £389- 00

nmet hanesul f onat e

(cycl opr opyllraﬂﬂlmbcasbﬁmylld}:am (6 ¥enokg), - 7-Irei-ebloyo6l-hydioxyphersd xBboxani de

(Form C) (10 t he cti ure, and
1- pr opanol c(@ﬁgﬁﬁﬁy\l\%ﬁg (Sg%ggg QP 3?01&021 Q&E 1%)??“55 g t\/\%‘?gx’f(ﬁr g&? kogdded

dr o se OQSJ‘351HM)JMeré\f1h€rbdﬁdfﬁﬂ atldhisi onlendsto caomlcﬁbﬂdves‘séieuﬁmcal on

m xture was,stirred at. 40 C_for 1 hour,

stirr for a
further 40DH9ECORHEOSBRSIS ed BErPREWCVoRT rr%? re?'%amefaﬁg ?gﬁ'aég?he titled
crystal s (ZerRperdiure [WiOriisein® 8510\ &NESI Kalrs ShiThe nvikkw@SwhLktifrBe
nmet hanesul fonate are as 10 faollows: 1H NMR Sgactrum (DVBO- d6) 6%)6 95 0. 44

é oH, m), 0abthg spmerfemperajgre faryl9 dours. 533% /V)r)acewnegthH(Séb é 1H,
J=7 Hz 1 3hodksHZ 1H, d,
)agg %%_'Q' QO 6, Lg 8\3f(‘reH§21d% c?@pévﬂ’e‘ ong,SJ'gr Sn?rs ) ft% gﬁe(

J=3 Hz), 7.95 8.37
(1H5d, J= gdd-izbo,n Qas?@ommdtech)the &igfure ]zEas(s_‘u}H;edcb,t Q0="@ forz2 hpﬁf)ﬁ3]33|%arrpl e 11.

A crystalli for af 1he sulfon ~(3: .
chi o o- - (S5 R BeS TR 2R D BT AR Bl 1)) Fore addeg gropise
qui nol i necaISbeo:cam drofd-@ivier a) l(d?fr6pa4&ftéll csmufmgh@td 40) °20 fé3 et hyplursul f oxi de
(1 5 nm) and et hangsulfopl C acHi g h. Q. 422 . mol ) were ded t
4- (3-chl or @rqnpltate crystals were filtered off using a mtrogen pressure Iilter, an
was washed with 33% (v/v) acetone-water (33.3 L), water (66.7 L), and

20 acetone (50.0 L) in that order. The obtained crystals were dried at 60 °C

for 22 hours using a conical vacuum dryer to give 7.78 kg of the titled
compound (yield: 96.3%).

[0051] '"H-NMR  chemical,  shift  values .for  4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

25 quinolinecarboxamides obtained in Preparation Examples 1 to 3
corresponded to those for 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide disclosed in WO 02/32872.

[0052] Example 1. A crystalline form of the hydrochloride of 4-(3-chloro-

30 4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide
A suspension of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

34



(cycl op ropyl am nocar bonyl ) am nophenoxy) - 7- net hoxy- 6- qui nol i necar boxam de
(150 ng, 0.351 mmol) and the m xture was dissolved at roomtenperature.

Et hyl acetate (1.5 nlL) was added dropwi se to the 25 reacti on Fr0d-0339-¢i 60 C
over 1.5 hours. 30 mn after the addition of ethyl acetate was conpleted,
the reaction mxture was cooled to room tenperature over 1.5 hours, and
then stirred at roomtenperature for a further 7 hours. Precipitated
crystals were filtered off and dried at 60, C to give the titled crystals
(176 ng). onphpesssboxamide (8oh&ee.3-Opnmedbin ethenpl (1 hpd-)eWpnaigads oni ¢ aci d

(459 L, S5.£a@2 N Ry drockRre A9884. 11 AL, 2.2 mmol) was added dropwise to the
4- (3-chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7-

met hoxy- 6-1ga¢then | méxtareoxkité defluxbe mising. 86loilmbath atith cemeszerBPD4- 0339- 00
t enper at ur e_fhxk e di A S thon m xture was
ool ed wi tEepubRY off 188 YCo Mo bATRANG (e 12 Sspdiifod FREchaRygH |

cryStal | i natd arsolwiort, ke btdtapesiithearihbathokasistoppedi| amdothé -mixeyrel wapr opyl am no
carb onyl)am,n enoxy)-7-nmetho xy-6_ 5..qui nol i necar boxam de_.(Form a) was
e Thatihisd SRR radm drin e B Haers el SRR rallethal O ot a s
were filtegestifidg anginibhtedEaianéd (£6 th? Sa¥ adibe té tHd RAcHbN Mikhsre( 1. 550) -

[ 0064] Exanpl e 12g. A crystalline formof the ethanesul fonate_of 4-(3- chl

or o- 4- (cycishrsyirahrstdy Besnfilicaed pbearbrg)with sthanok (46 mb x 2),
oui nol I NecaTOP% AR ferhli8h Budiltef pagaanas 130 JPaA84hdd aFelAR8! ndutsprl) and

water (0.5 nl) were a to a cry: I ne t he ethanesultonate of
4- (18- chl orwith-hot @yrcat W He tpgivertha ditledr drystald (786 hoyeh 86%0y) - 7- met hoxy-6 15

aacti on moxtur o ARy st MO QPRI 0 osERUT A 0BRSS vere

filtered 0070528, dn), HSE(1BOMG, D6(NE $)h6.86 (I, CIa64HES 13D 70Y .

(7 oo o e s B, 1SV, TR 37 ¢ 2 -

(cycl opr opz.bar(im%?,r@gwlm@aj REPYRANT0 (tHESHN S0 @ HiW, Tekiqipnar boxani de
(150 ny, 0.351 nmol), and the mixture was then dissolved at 60 C. To the
reéét i on rT[QQtSQH ol R B € o s @Y AR LAY QIO (W hydrob oA 8 ol 4- chloro- 5

crystalli n@.gzgélglgﬁa‘%ﬁi@n%eg%&aﬁﬁ_ HuboaifnBly 7 (Hedblole 25 .
4- (cycl opropy ar yi)a phenoxy) - 7- OXY-1© qui nol i necar boxam de
(Form (3) gquinalinechrboxgmPidepar ati on method 1) of Exanple 12, and 2- propanol
(2.5 m) in this,order, and the mxture was then cool S\g_(gg Q.,&G.qver 2.5
hours, and sti rr‘éd for 30 MBI pitated “crystals r ?}}Pfoe ed off and

dried at 6@ycldmopyMmihdrrborylpminophtnd:sy)(7LaRthoxy-6-

20 quinolinecarboxamide (500 mg, 1.17 mmol) in ethanol (10 mL) was stirred,

and an aqueous solution of 1N hydrobromic acid (1.3 mL, 1.3 mmol) was
then added dropwise to the reaction mixture while refluxing using an oil
bath with an external temperature of 100 °C. After water (2.0 mL) was
gradually added to the mixture to form a solution, the heating of the oil

25 bath was stopped, and the mixture was cooled slowly to room temperature
while immersed in the oil bath, followed by stirring overnight.
Precipitated crystals were filtered off, washed with ethanol (2.5 mL x 2),
dried under aeration on filter paper (15 min), and then dried (22 hours) with
hot air at 100 °C to give the titled crystals (483.7 mg, 81%).

30 '"H-NMR Spectrum (DMSO-ds) §(ppm): 0.40-0.50 (2H, m), 0.60-
0.70 (2H, m), 2.58 (1H, m), 4.09 (3H, s), 6.89 (1H, d, J=6.4Hz), 7.26 (1H, d,
J=2.8Hz), 7.33 (1H, dd, J=2.8, 9.2Hz), 7.59 (1H, s), 7.62 (1H, d, J=2.8Hz),
7.90 (1H, s), 7.96 (1H, s), 8.06 (1H, s), 8.36 (1H, d, J=9.2Hz), 8.72 (1H, s),
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30 ng). [0065] Exanple 13. A crystalline formof the dinmethyl sulfoxide
sol vate of the ethanesul fonate of 4-(3-chloro-4-

(cycl opropy! ami nocar bonyl ) am nophenoxy) - 7- met hoxy-6 43 FP04- OBB®-0389-00
oui nol i nec arboxam de Di net hyl sul foxide (4 nL) was added at room
tenperature to 4-(3- chl

or o- 4- (cycl opr opyl am nocar bonyl ) am nophenoxy) - 7- net hoxy- 6-

qui nol i necgigggéﬁgiddi;é ﬁﬁg)rmg, 0.937 mmol ), and the m xture was then 5

di ssol ved action m xture were added et hanesul fonic acid

(92 L, 1.1gksapEsamsieny| Aageb@llend Zoﬁnrm) tiang-taluenysil fddatd & f s of  the
et hanesulforiate of 4- (3 chI oro 4-

(cycl opr opSA 8K 24250 AYDORY S RS GLNOKY ecar boxam de
(Form (3) 8iip b(gka(ugirdgparatl on rret hod 1) of 10 Exarrpl e 12 in this
order, an € mxture was then stirred at 60 C for 20 mn. After a further
addbtion of et hlelm@tby]at sulfoxi@en §1.5t hmlr)easrd orp-totisnasntfontrs @ik heated to

??I Eerggdo%llggg%ifgrl e at8§0 @?Vt(r% é’rln\glaeolffhgv% E&&Cd E{r ys%’gs ch(lé gl S were
][g??fﬂmThe@bﬁmﬂhﬁmmbmﬁmlﬂ%ﬂaﬁ)ﬁwn td&etxoadyh@-nesul fonate ar e as

: t dé) S , 0.66 (2H, 1.05
(311, t, J‘Fimgﬁ P&?ﬁg%’gag’g?d%%%] f%gz (Ooyﬁ)m@ﬁgs(dt 1&°Pmn)temaef@ r('SHm s),
6.88 (1H Agthough 24 (S%Hltloiv) whs 34ethpbarfly FofnéM, Hz&rgstZISGE{)&éﬁlta‘iéd 7.61 (1H,
s), 20 7.88 (1H s) (1H, s), 05 1H, s J=9.0 Hz),

g 10 |(1:4 gl}med@teéz (Ihﬁreg’qre[ Gim7ihytessi fosdabl- 51mL7ré?§&s a@ded(réa e i ng .
| SSOIl Utl o
el ﬁBﬁ‘ IL(M%E%he con(g bSOk Yhd Qfs}rcs %nggé P%)w y tJhOé’Mo“ crystal s

wer e msasure un tions de e rotating disk
met hod (sedopwly téiroom\deniperatura apd Stlrreﬂafpnﬂ4$@urs Precipdeged 19561 : a

crystal || et R Rl s bR LR RTLAB 8RR FTRERL 00, e
Exatrrpl e é) a cr \IENMR] Epectgxgnrmot) MiEz, hDMSIb«’d@)I}S@@%mI. 0139 (:Hﬂ,blﬁ?arri de

t ‘ t
(rdSaundor 05l Tig 741 (et S nf 4 B BB shos s QB i otia iy = ©

(obt ai ned H&)EX@SFWIH 9),,7.67 (I y$t gl meﬂf@rmoé thblev H\PS(YHaTda 92 16 he
car boxami de (Form tained in stallneformof t he

et hanesul fBﬁafIé),(%élle(ﬁﬁHesr) 143 (:1!5@45)@37ng9 (ﬁle)s & ér?@dHtZ 286 ddl B e”) (Form
E)ln) a( fghg'el?{é% (AE{I Eﬁaif@hglﬁzl), 8&%(11@! R DTN é.%’se(fiHC‘%S,es.%'(?I"ﬂ, gt ed based
J=6.4 Hz)
20 [0055] Example 4. A crystalline form of the sulfate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide
Dimethyl sulfoxide (1.5 mL) and sulfuric acid (23 pL, 0.422 mmol)

were added to 4-(3-chloro-4-(cycloprop-ylaminocarb_onjrl)aminophenoxy)-7-

25 methoxy-6-quinolinecarboxamide (150 mg, 0.351 mmol) at room
temperature.  Although a solution was temporarily formed, crystals
precipitated immediately. Therefore, dimethyl sulfoxide (2.25 mL) was
added to the reaction mixture at 80 °C to dissolve the crystals. The
mixture was cooled slowly to room temperature, and stirred for 16 hours.

30 Precipitated crystals were filtered off and dried at 60 °C to give the titled
crystals (174.mg).

'"H-NMR Spectrum (400 MHz, DMSO-ds) §(ppm): 0.39 (2H, m),
0.63 (2H, m), 2.46 (2H, d, J=1.2 Hz), 2.52 (1H, m), 4.04 (3H, s), 6.88 (1H,
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mai ntained in the relation between concentration and tine at the initial
stage of dissolution. 5 (Rotating di sk nethod conditions) Solvent: "2nd
fluid® (pH 6.8, 500 nL) as described in Japanese Pharnacopoeia 14th
Edition, General Tests (disintegration test) Tenperature: 37FRD40D3-00
rotation speed: 50 rpm 10 Area of powder contacting wth solvent on disk: 1
cn2 Sanpling anount: approx. 1 nL (HPLC conditions) Columm: Cadenza CD- 18
(I'nmtakt Corporation; inner dianmeter 4.6 nm coI urm | ength 100 nm particle

Sotut i on A BB A TR 6ol T, ooy 736, (1t B 789 GIGY Hoa 1o s
= 900: 100: 1,86\ W, \é? 729(£Hn§)erstw(1}@ns)of8§ mildm—@ 2125781 68 f“H' n anount:

100 L Detection: traviol et absorbance pho onet er (vvavel eng 52 nm
Terper at ur &94f(1BudeIsRfBizdr: 25 C [Results] 25 Table 1 shows the

di ssol ut | O3} Gramp1A00] [:;f flifind] 5o 1%6?"[1{%'19% ﬁ{;ﬁxlf&;‘;lg;% lgfi alsm free
formO0.8 y
mesyl at e (Edom- Bropyd g Htos sl Retho@33%- 00 [0069] For
each crystal1 QI tha'?r! §§ éﬁ} ;%he %I]SSO| ution rate i ncr cased si gnificantly in
conpari son f the free formof the carboxam de. The
i ncrease o{Prdpaatibntmmerhod a) e Was particularly remarkable for a crystalline
formof the nesyj]ate .an cr II|ne ft Iat 5 [0070] Test
Exanpl e 2. St udylToh RS e W methang Eﬁ%ﬁa pmetiaervienic & ystal I ne
for m of thedsree fiprm of gtshe clgﬁm;(am s ( obtREdPGed N E,’r(@p@ﬂ@ltd gn Exanpl e
crystalline form of the hydrobrom de of the carboxam de (obtained in

Exdﬁp| e 2) (exstppaopylpsrngqarbenylipminephennxynesipeshaxy-6-
quinolinecarboxamide (700 mg, 1.64 mmol) at 70 °C. After confirming

the dissolution of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide, the reaction mixture was cooled to room
15 temperature over 5.5 hours, further stirred at room temperature for 18.5

hours, and crystals were filtered off. The resultant crystals were dried at

60 °C to give the titled crystals (647 mg).

(Preparation method 2)

In a mixed solution of acetic acid (6 mL) and methanesulfonic acid

20 (200 uL, 3.08 mmol) was dissolved 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide (600 mg, 1.41 mmol) at 50 °C. After confirming

the . dissolution of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6- .
25 quinolinecarboxamide, ethanol (7.2 mL) and seed crystals of a crystalline
form of the niethanesulfonate of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form A) (12 mg) were added in this order to the
reaction mixture, and ethanol (4.8 mL) was further added dropwise over 2

30 hours. After the addition was completed, the reaction mixture was stirred
at 40°C for 1 hour then at room temperature for 9 hours, and crystals were
filtered off. The resultant crystals were dried at 60 °C to give the titled
crystals (545 mg).
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10 of the carboxam de (Form A) (obtained in Exanple 5) were grounded in a
nortar, encapsulated in a gelatin capsule, and then adm nistered orally to
beagl e dogs (n = 3). After adm nistration, 10 nL of water wasFFO40339:00
adm nistered orally. The dose was set such that it was equivalent to 3
ng/ kg as a free form and the beagle dogs were fasted fromthe day before
15 adm nistration, and fed again 8 hours after the adm nistration. To

cal cul at e bi oavai I abl lity (BA), a test was conduct ed using a_ single

i nt r avenou$0adhi 8t6.04 crstalling forn thg methanesul fanafeneftdrin of t he
free from fl 0 ; ' | gontai ning 10%
di met hyl o f ) nd 40% G 20 aqueous
sol ution : m adm ni st ered int ravenousl y through

cephalic vein of t he f eI eg. asgha conecentra %I on,of th r boxam de
was neasured by *HEEE BV et %rdnaf er WamBftihy Hc6bd SPch%fha % vein of
t hesf or el egethaBesittbrare t he concent rat i o, phar macoki net 4q3pehlarRers were
cal cul at ed 25 for ach |nd1|) ual t he nt. met hod. Further, based on

the cal CLﬁcé{P]é’@r?J%)f aEQeagbon; )5“1%%88 PRXYe ARGt InRrar d error thereof were
cal cul at edqulhaqﬁwa&%xanﬁael (BoRn I £X5) ) oBRAREREPEIARIDIE 103GATERE] S, and

Fig. 1 shows 30 the relation between tiTnme and plasna concentration. 46

FP04- 0339-wolet @gratjor] auBP & Cforf 3 deufoppdh pl H8btodpHdfepiraite givoiha A) time to
reach rram@éqgé)gﬂ%gﬂ(p .67 0.71.67 0.3 1 i T p asma concentrat on

( (ng/nM)5 . 4397.1 t 100.1 .,x) Maxi mum pl asna
codbent r at j0058] Examplend/ m_,lgggtalhne fotm0 o6 thslmé’thiin&mﬂfcﬁlaﬁe of 4-(3-

chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

guinolinecarboxamide (Form C)

(Preparation method 1)
n-Butyl acetate (12 mL) was added to a crystalline form of the
15 dimethyl sulfoxide solvate of the methanesulfonate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (600 mg, 1.15 mmol) obtained in Example 8
(Preparation method 1), and the reaction mixture was stirred at 115 °C for
10 hours and further stirred at room temperature for 1.5 hours Resultant
20 crystals were then filtered off and dried at 60 °C to give the titled crystals
(503 mg).
(Preparation method 2)
Ethanol (6.4 mL) was added to a crystalline form of the acetic acid
solvate of the methanesulfonate of 4-(3~chlor0—4—
25 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form I) (1.28 g) obtained in Example 10 to dissolve
at 40 °C, and then the reaction mixture was stirred at the same temperature
for 36 hours. Precipitated crystals were filtered off and dried at 50 °C to
give the titled crystals (0.87 g).
30 (Preparation method 3)
To a mixed solution of acetic acid (14 mL) and methanesulfonic
acid (0.37 mL, 5.62 mmol) 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
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pl asma concentration after 24 h Cours ( 24h,) (jig hr/m)0.6 0.04.8 t
0.23.0 0.4 AUCo-24hr BA(%99.1t 0.473.5t 2.346.2 5.9 [0072] The nmaxi num
pl asma concentration and BA increased significantly for eachgppysiablogne
formof the salts in conparison to a crystalline formof +the free form 5
[0073] Test Exanple 3. Evaluation of hygroscopicity and solid stability

[ Met hod] The hygroscopicity and solid stability of a crystalline formof the
nmesyl ate of the carboxam de (Form A) (obtained in Exanple 5), a crystalline
form of thquiredincaarbogamidee(280 g0 dHntéll}(wan @)de@ldbtcﬁ'smdde ah4QCExanpl e 7),

tall f f. th t f yl at f. th
C oyt LU SRl 6 SESL A ABRIALD ) IR et e
esyl ate of ctmalthaebommhde dﬂ:orme( 3)méﬂtahas1ﬂﬁ£hdté1 Exénple(3lehloseree neasured

under the foll ow ng conditions t|o for t he hygroscopicity
Lest (pori SFOIPRRYIaTIngBoR D aBin Phep L) Jane 75%b-1. 25 C

rel afive hqmﬂmmec&?o&@mlcﬁi @m&ecgoa@ntmgwéreradd@e 1ﬁ%isdoﬁie@%|ﬂht«;y t est

(period: 2 weeks) a-2. - (wel’l cl osed) b- C, light irradiation
(1000 |x; serediong rmxﬁmreal%nﬁ ntbm fesiction ZIGXWIIEI “@So§@d'ﬁdcf<2f 205 min.| j ght

| rradiati OTscg)é'gggl Lléetat\é’eglO 1%}1,] 5\999 thdli ?urtﬁeq &1 l{i/l%%%éﬁe ng? ?P}tﬁﬂuz5% e-2. 60

C (well clos OW ng case: e case of a
crystal | i néAftar theofaddlhmnao’étthc: 1mprdpsblavaﬂaee (wast bemptesed, athe rédstiphorm 1)) 47

Storage. 1 REXCmYe SHrHf Fomt aibubhaid Sty SHmr A T ok 8t LB ne o
watgy and méapn@ied(&ygﬂalst We@aﬁheﬁdcys&aindaaned hatrgy t@?n‘/d: filed titled

concentrati on. %né were conducted by the HPLC nmethod for these sanple
sol utions GRYRRL St asur enent conditions described bel ow, and the el uted

peak areas (ppgpgrgfﬁﬁﬁﬁh@gg,dt@ determne the total inpurity anmount by the
To a suspension of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
15 quinolinecarboxamide (1.28 g, 3 mmol) in acetic acid (12.8 ml) was added
methanesulfonic acid (0.408 ml, 6.3 mmol), and the mixture was stirred at
room temperature to dissolve. The reaction mixture was heated with a
bath at a temperature of 30 °C, and 2-propanol (7.7 ml) was added. Seed
crystéls of a crystalline form of the methanesulfonate of 4-(3-chloro-4-
20 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form C) was added, and 2-propanol was further
added 14 times by every amount of 1.28 ml over 44 min. The warm bath
was removed, the reaction mixture was stirred for 10 min at room
temperature, then for 5 min in a water bath, and for 25 min in a water bath
25 with a small amount of ice (internalb temperature: 17.6 °C). Resultant
crystals were filtered off and washed with 2-propanol (10 ml). The
filtered crystals were stirred in ethanol (6.4 ml) at room temperature for 1
hour. Résultant crystals were filtered off, washed with ethanol (4 ml) and
dried at 60 °C to give the titled crystals (1068 mg).
30 [0059] Example 8. A crystalline form of the dimethyl sulfoxide solvate of

methanesulfonate of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

guinolinecarboxamide
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relative area nmethod (inpurities of 0.05%or nore were counted). (Formula
for calculating total inpurity anount) 10 Individual inpurity anount (% =
(the peak area for the individual inpurity) x 100/{(the peak_area for
carboxani de) + (sum of the peak areas for inpurities)} Total F¥@33%40
anmount (% = sum of individual inpurity amunts (HPLC nmeasurenent
conditions) 15 Colum: Mghtysil RP-18 GP (Kanto Kagaku; inner dianmeter 4.6
nm  col um Iength 150 mm particle size 3 gm Colum tenperature: constant
t enper at ur |n ¥l L ni tt‘Y-Rf% 40 C Flowrate: 1.0 nL/m n Mbile phase: 20

Sol ution A % = 990:10:1 (v/v/v) Solution B CH3CN: H20: HCL04
= 900: 100: 1 (v/ ;/IDm)etlhﬁr adfedide ¢Dmdl) ivasadded détodnl abmeeiturel toe4 (B4 n) : ]
concentratiqn o utio B.OS5, 320 .15 20 30_100, 30. 15 35 5 [0075
25 Injecti gt CloRto Ry LebingcETboRy DAmRSRD08)- AEREMORH phot onet er

(wavel engt«fhlngﬁgedl%o%’a%uﬁ?(@%@&?io@d' BIFREY) ahdtRe Bix i WasaTMoNed const ant -

tenperature in vicinity of . Powder " X-ray diffraction Anal ysis was

car?i ed owtt &EC6r d.Mgthtaeesw@qlm aP’(Sl/\ﬂb‘B Bt -3t mpmal), l@ﬂt)ﬂo‘@et@és(dr bed in
J | 19 d
apanese ﬂ%g”?r?cpgé’é’d gg%fatl%on% 91!3111@@@[11?&@@%’(@%88@& e OF ) under

the foll ow nmeasure ons Appar at us actured by

Ri gaku Den(@i-clKio- 4>(cya}ppr@ylhanrmcatxhnw:i}munaphnoxgﬁ;ﬂvmdt}mxys@-aI
oo O R e A45F) S3mBRhATE 5 A0 SBAB e ALY L
Scan axi s:m#fufe at 60 °C, and ethyl acetate (5.6 mL) was further added dropwise

10 over 45 min. 15 min after completion of the addition of the ethyl acetate,
the reaction mixture was cooled to room temperature over 1 hour, and
stirred at the same temperature for 18 hours. Precipitated crystals were
filtered off and dried at 60 °C to give the titled crystals (746 mg).
(Preparation method 2)

15 Dimethyl sulfoxide (6.8 mL) was added at room temperature to 4-
(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (854 mg, 2 mmol) and the mixture was dissolved at
60 °C. Methanesulfonic acid (389 pL, 6 mmol) and seed crystals of a
crystalline. form of the methanesulfonate of 4-(3-chloro-4-

20 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form A) were added in this order to the reaction
mixture at the same temperature, and 2-propanol (6.8 mL) was then added
dropwise over 30 min.  After completion of the addition of the 2-propanol,
the reaction mixture was cooled to 15 °C over 2 hours, and then stirred at

25 the same temperature for 30 min. Precipitated crystals were filtered off
and dried at 60 °C to give the titled crystals (1095 mg).

(Preparation method 3)
Dimethyl sulfoxide (6.8 mL) was added at room temperature to 4-
(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

30 quinolinecarboxamide (854 mg, 2 mmol) and the mixture was dissolved at
62 °C. Methanesulfonic acid (454 pL, 7 mmol) and seed crystals of a
crystalline form of the methanesulfonate of  4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
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15 Scan range: 20 = 5to 40 Divergent slit: 0.5 Scattering slit: 0.5
Receiving slit: 0.3 mm5. Measurenent of water content 20 Measurenent was
carried out according to the Water Determi nati on as descri beBP04:03peNese
Phar macopoei a 14th Edition, General Tests (B-318 to 331) using 6 to 10 ny
of each crystal. [Results] The results of hygroscopicity evaluation are
shown in Table 4 to 25 Table 7. [0076] [Table 4] Eval uation of
hygroscopicity of a crystalline formof the nesylate (FormC ) condition
wat er cont @snolingcacberamzide f @iommi A)twete addedCin ég/ii @der @ the IreactjorC 49

FP04- 0339'89)(t[19e0%t;{hg[s} olrt% erﬁ\ﬂ?é Lﬁtqltdi ﬂ&é@;anla}'g%fgﬁﬁﬂi %ats%hg gﬁdfc[ ystalline

form of the nesy condition er c crys orm
initial 0. 7@Gopwise 6€eb-1100UC [ AGEB]thE TadhpletibnSofEtld wdtition af fhegRoscopicity
of a crystalline formo

. the. acetic aci ol of t nesyl at Form |
S ondi L1 onvBtoert g, ke Fattign RidRt Whs Shofedd 175 ives 2 fowe Bndobet oovol
[Table 7] &waddiatiths @mdyenmpeadmeCtdry30fma.Cry@ealitatét® drpitalsolvetdie esyl ate

(Form R) condition vvgte,r cont ent (0/?, g:r%/stal forminitial 1.7 a-1 1.7 b-1
1.4 R ft filtered off and dried at 60 °C to obtain the titled crystal (1082 mg).

[0060] Example 9. A crystalline form of the hydrate of the

methanesulfonate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
10 quinolinecarboxamide (Form F) '

In a mixed solution of acetic acid (1.5 mL) and methanesulfonic
acid (31 pL, 0422 mmol) was dissolved 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (150 mg, 0.351 mmol) at 50 °C. After confirming

15 the dissolution, ethyl acetate (0.6 mL) and a crystalline form of the
methanesulfonate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form A) obtained vin Example 5 (Preparation

- method 1) were added In this order to the reaction mixture, and ethyl

20 acetate (1.8 mL) was further added dropwise over 2 hours. After the
addition of ethyl acetate was completed, the reaction mixture was stirred at
50 °C for 30 min, and then stirred at room temperature for 7.5 hours.
- Precipitated crystals were filtered off and dried at 60 °C to give the titled
crystals (176 mg). '

25 [0061] Example 10. A crystalline form of the acetic acid solvate of the
methanesulfonate of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide (Form 1)

In a mixed solution of acetic acid (14 mL) and methanesulfonic

30 acid (0.36 mL, 5.62 mmol) was dissolved 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

quinolinecarboxamide (2.00 g, 4.69 mmol) at 40 °C. After confirming the

dissolution, 1-propanol (4 mL) and seed crystals of a crystalline form of the
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[ 0080] Water content did not change remarkably for a crystalline formof 10
the nesylate (FormA), a crystalline formof the nesylate (Form(C) and a
crystalline formof the esylate (FormR), and hygroscopi city Fr®E-0839-00
observed. Neither remarkable change in appearance nor crystal transition was
observed. In contrast, with regard to a crystalline formof the acetic acid
15 solvate of the nesylate (Form1l), a decrease in water content was

observed as well as transition to a cr%(stalline formof the megi/l ate (Form
Q The regu¢thgnesulfopataiati on of solid 8tability are shofat3iahlarente 8 to

2 orystal (ERAOPOT AR Sl Bant I TS On Total i mour ity (5

wat er cont@noeliyesashoxfapride i(Fptmal) 41 QP n(g)3were added3imchi®.cddeéx tdtle 3. 95 0.0 A
c-2 4.23 0.1 A

of soi 1 d dedutn isiendnd SptoeRRE (P 58 o0y, reR< Y 10 conaiti on
totsl i nmpukeérdey fifthemaddded cdrdpavise covert dl Homrm (Aftet nihlei addRichl wWas/
completed, the reaction mixture was stirred at 40 °C for 1 hour, and then
stirred at 25 °C for a further 40 min. Precipitated crystals were filtered off -
to give the titled crystals (2.61 g).
[0062] The 'H-NMR chemical shift values for the methanesulfonate are as
10 follows: .
'H-NMR Spectrum (DMSO-ds) 8(ppm): 0.44 (2H, m), 0.67 (2H, m), 2.36
(3H, s), 2.59 (1H, m), 4.09 (3H, s), 6.95 (1H, d, J=7 Hz), 7.25 (1H, d, J=2
Hz), 7.36 (1H, dd, J=3, 9 Hz), 7.63 (1H, d, J=3 Hz), 7.65 (1H, s), 7.88 (1H,
brs), 7.95 (1H, brs), 8.06 (1H, s), 8.37 (1H, d, J=9 Hz), 8.73 (1H, s), 8.97
15 (1H, d, J= 7 Hz)
[0063] Example 11. A crystalline form of the ethanesulfonate of 4-(3-

chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

guinolinecarboxamide (Form a)

(Preparation method 1)

20 Dimethy! sulfoxide (1.5 mL) and ethanesulfonic acid (34 pL, 0.422
mmol) were added to 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (150 mg, 0.351 mmol) and the mixture was dissolved
at room temperature. Ethyl acetate (1.5 mL) was added dropwise to the

25 reaction mixture at 60 °C over 1.5 hours. 30 min after the addition of
ethyl acetate was completed, the reaction mixture was cooled to room
temperature over 1.5 hours, and then stirred at room temperature for a
further 7 hours. Precipitated crystals were filtered off and dried at 60 °C
to give the titled crystals (176 mg).

30 (Preparation method 2)

Ethanol (40 mL) and ethanesulfonic acid (459 pL, 5.622 mmol)
were added to 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-

methoxy-6-quinolinecarboxamide (150 mg, 0.35]1 mmol) at room
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C a-2 2.100.7 C b-22.090.8C c-22.220.7C d-2 2.06 0.6 C e-2 2.18
0.5C [0083] [Table 10] Evaluation of solid stability of a crystalline form
of the acetic acid solvate of the nesylate (Form 1) conditionFpgi-ak3g9-gpurity
(%9 water content crystal form(% initial. 0.62 2.9 1 a-2 0.67 3.11 b-2
0.66 3.11 c-2 0.87 2.91 d-2 0.61 0.9C e-2 0.84 0.3B 51 FP04-0339-00 [0084]

[ Tabl e 11] Evaluation of solid stability of a crystalline formof the
esylate (Form P1 conditiontotal inmpurity (% water contentcrystal form (%

i nitial 0. 5&mperatup® and thOmixtage 362 dissolaal 40608 1Cd- Thesd2ctia mixture

was cooled with a bath at a temperature of 22 °C, and seed crystals of a
crystalline form of the  ethanesulfonate of  4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

5 quinolinecarboxamide (Form o) was added. The mixture was stirred for
further 7 hours. Precipitated crystals were filtered off and dried at 70 °C
to give the titled crystals (1.55g).

[0064] Example 12. A crystalline form of the ethanesulfonate of 4-(3-
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

10 quinolinecarboxamide (Form B)

(Preparation method 1)

Ethanol (3 mL) and water (0.5 mL) were added to a crystalline form
of the ethanesulfonate of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

15 quinolinecarboxamide (Form a) (198 mg) obtained in Example 11, and the
reaction mixture was stirred at room temperature for 3 hours. Crystals
were filtered off and dried at 60 °C to give the titled crystals (89 mg).
(Preparation method 2)

Acetic acid (0.75 mL) and ethanesulfonic acid (34 pL, 0.422 mmol)

20 were added at room temperature to ~4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (150 mg, 0.351 mmol), and the mixture was then
dissolved at 60 °C. To the reaction mixture were added water (0.225 mL),
2-propanol (2 mL), a crystalline form of the ethanesulfonate of 4-(3-chloro-

25 4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide (Form B) obtained in (Preparation method 1) of
Example 12, and 2-propanol (2.5 mL) in this order, and the mixture was
then cooled to 0 °C over 2.5 hours, and stirred for 30 min. Precipitated
crystals were filtered off and dried at 60 °C to give the titled crystals (139

30 mg).

[0065] Example 13. A crystalline form of the dimethyl sulfoxide solvate of
the ethanesulfonate of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
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e-20.512. 2R [0085] For a crystalline formof the nmesylate (FormA), a
crystalline form 5 of the nesylate (FormC) and a crystalline formof the
esylate (Form R), neither remarkabl e changes in water contentFRO¥W0OIBIERr ance
nor crystal transition was observed. In contrast, with regard to a
crystalline formof the nesylate (Form 1), neither crystal transition nor
remar kabl e changes in total inpurity 10 anount, water content and

appear ance were observed when stored in a well closed container. However,
for a sanpluinelinecagbexeaideconditi ons of 40 C and relative humidity of 75%

a decrease in : | i.td o 0 a
crystalline fo\r,\?%éetﬁggglﬁg;sxﬁ\gt% 5 ?o?v\réﬁg%)dé@a aﬂg?q%trt?m%%faqgﬂes{gnﬁ(% stored at
60 C in a dilogh#i(pydperopylapinoaarbenyantsoplenoayy-d-mathexyed- cont ent was
observed al ong,.wi th transiti to ystallin orm.of the | ate (Form
By [ bose  BgERSaRnABnRe Al . -0%) BB B8 BR' Bhivbert e TR net or m of
L hejsgpfsyl adi_esdlk?ec(l) m[t a\o (’cgt ailgn% i‘d’h)(zﬁbﬁnﬁﬂi_ﬁt]}lfﬁé widre l‘adaletira&hmufogic g .
um di ficati, r.X-ray diffraction was asured ynder the
measur emsn%Clg Rgﬁdﬁlt’iloingf QWISa‘F&l@’ b a??f&i‘b&-ﬁ “3]5 Q‘iﬂo)ﬁ/cféys"?([]fn&y?%m ptaction) of
Test Exanpje 3. Hum dpfhbgédulfomanas carried ggut using aghymddhioacontrol
unit HUM 1A (manufactured IIt;%)/)%}li'?’rgaku Denki KK), to sequentially adjust
18

rel ative 2&yploprepylgminpcagho OPhesouy - 77medhoxyef- 80% and 85% at room

t enperat ur ingﬁﬁ%r{)%lasn?iae':&% '3103&5?89911 friﬁfgﬁkﬁéﬁﬂo@fngpﬂ{dr gﬁeo sylate

(Form B) renal ne te an not ex itha crys srtion at a
rell@ti ve hBxramdpleyl2 imthi3%rder, 268cthe IHoixtwrerwag thenastiyest 4068 °@ fdru2® of

crystalline.for of the.nes te (For B d (For ) .at a relative

humi di ty oRimoAdid & thhsr#ggﬁa‘é‘i’?i%tﬁe%’la‘)‘%e?%Fyé‘rgl Me Ry TEREHOR he

nmesyl ate (mextirvadancohestedad. 30ACaan&hidn yooledysriodiC Yvef 185kpudsher e was a
conplete transition to

crystalline for f . the nesylate (Form Q [0087]
Test ExainEeCH?Itaf%ﬁéX%ﬁﬁr"éﬁEéﬁWrS | aﬁg]vﬁgéﬁd &’ g%ycdilof ghgcthedtitleds a
crystal i ngkonamsfs hbg di methyl sulfoxide solvate of the mesylate 10
(obt ai ned ir¥ Exggrpl (preparation nmethod 1)) [Method] Powder X-ray

di flfr act i o004 EhmEHdﬂ ehemical hifteealuee femthe etbanesulfongtesard Rar to t hose

in 4. (pomﬁqfovag-_ray diffraction) of Test Exanples 3. The tenperature was
i ncreased according to the following 15 conditions. Tenperature controller:
PCT- 20 ( maHifNikfRuSpecthym DR 0-Qnd(ppkty) 0.43 (2H, m), 0.66 (2H, m), 1.05

(3H, t, J/=7.4 Hz), 2.38 (2H, q, J=7.4 Hz), 2.58 (1H, m), 4.08 (3H, s), 6.88
(1H, s), 7.24 (1H, s), 7.34 (1H, d, J=9.0 Hz), 7.60 (1H, s), 7.61 (1H, s),
20 7.88 (1H, s), 7.94 (1H, s), 8.05 (1H, s), 8.36 (1H, d, J=9.0 Hz), 8.72 (1H, s),
8.92 (1H, s)
[0067] Test Example 1. Test for measuring dissolution rate
[Method] .
The dissolution rates of the following crystals were measured under
25 the conditions described below by the rotating disk method (see, J. H.
Woods et al., J. Pharm. Soc., 54, 1068 (1955)): a crystalline form of the

free carboxamide (obtained in Preparation Example 1), a crystalline form of

the hydrochloride of the carboxamide (obtained in Example 1), a crystalline
form of the hydrobromide of the carboxamide (obtained in Example 2), a
30 crystalline form of the methanesulfonate (hereunder, referred to as
"mesylate") of the carboxamide (Form A) (obtained in Example 5), a
crystalline form of the mesylate of the carboxamide (Form C) (obtained in

Example 7) and a crystalline form of the ethanesulfonate (hereunder,
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Rate for the increase of the tenperature: 2 C mn Measurenent tenperatures:
30 C, 40 C,L 60 C, 80 C, 120 C, 140 C, 180 C, 200 C, 205 C, 210 C and 215 C
20 [Results] Wiile crystal transition was not observed at tenpRd&0R3%®60from
30 Cto 80 C, at tenperatures of 120 C or nore transition to a crystalline
formof the nmesylate (Form C) was observed. [0088] (Powder X-ray diffraction
nmeasurenent) 25 Powder X-ray diffraction analysis was carried out for
crystals obtained in Preparation Exanple 1 and Exanmples 1, 2, 3, 4, 5, 6,
7,79, 10, refarrgghqtor Asungeiatehk (f@rmo&)néobfé%dr inreRxampledi2)onsThe

accor danceqits figionYafBvBRYSEE RIS bRGH 6 4/BiRdh dBag liegifynwdapancse

Phar macopoel a t1on, Ceneral Appar at us:

Rl NT- 2000 (lmﬂ‘talfnadtlmrdtﬁ bglaﬁﬂgabﬁllwaemIQonKm)traﬁorr and Dukaatr the Mitiat hr onet er :
curved cry neter Gonioneter: vertical gonioneter 53

FPO4- 0339- %ﬁgeagun §§ﬁtl%8| ntillation counter Applied voltage: 40 kV

Chaisgi ng c(Retatihg dzianamcmfmdstmgl 5/mn (2/mn with respect to a

br tpar at i oNORFANpI end, TETGAR) it S0P bi o nFRGREGCAR o FERRSS ai ned i

Exanple 1, Pﬁm@ﬁa@ba&ﬂana@hmtﬁ@@fc}&f&alwmgﬁmgﬁl&m@wed in Exanple 2,
and a crystalllne formof the acetic acid solvate of the rresyl ate (Form 1)

obt ai ned i AemEpergE: 36YCScan axis: 20/0 10 Scan range: 20 = 5 to 40

Di ver gent t r g slit: 0.5 Receiving slit: 03m11[0089] The
powder X—r?lé%ﬂt?nact %ggt glr ns of the crystals obt ained in 15

Pr dfar at i oArE&afvpdmddr condadticepithsolver? on3lisk:, 1 6;m®6, 7, 9, 10, 11 and 12 are
shown in th to 13, res eC]tem\cifely The peaks and intensities of the
diffractio QR&P%?“'{%} W% n ystals obtained in Preparation Exanple 1
and Exanpl ¢4PBEC dpnditiofd) 10, 11 and 12 are listed in Tables 12 to 19,

respecti Vel lumn: Cadenta [OBNE" (fiitakt "Worporstion; inner Ciameter 4.6 pm, " o @
column length 100 mm, particle size 3 pm)
15 Column temperature: 40 °C
Flow rate: 1.0 mL/min
Mobile phase:
Solution A: H,0:CH3CN:HCI104 = 990:10:1 (v/v/v)
Solution B: CH3CN:H,0:HCI104 = 900:100:1 (v/v/v)
20 Concentration of solution B: 20%
Injection amount: 100 pL
Detection: ultraviolet absorbance photometer (wavelength: 252 nm)
Temperature of auto sampler: 25 °C.
[Results]
25 Table 1 shows the dissolution rates.
[0068] [Table 1]

dissolution rate
(ug/min/cm?)
free form 0.8
hydrochloride 4.7
hydrobromide 8.7
mesylate (Form A) 11.8
mesylate (Form C) 15.5
esylate (Form B) 18.5
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[0069] For each crystal of the salts, the dissolution rate increased
significantly in comparison to a crystalline form of the free form of the
carboxamide. The increase of dissolution rate was particularly remarkable
for a crystalline form of the mesylate and a crystalline form of the esylate.

5 [0070] Test Example 2. Study of pharmacokinetics in beagle dogs
[Method]

A crystalline form of the free form of the carboxamide (obtained in

Preparation Example 1), a crystalline form of the hydrobromide of the

carboxamide (obtained in Example 2) and a crystalline form of the mesylate
10 of the carboxamide (Form A) (obtained in Example 5) were grounded in a

mortar, encapsulated in a gelatin capsule, and then administered orally to

beagle dogs (n = 3). After administration, 10 mL of water was further

administered orally. The dose was set such that it was equivalent to 3

mg/kg as a free form, and the beagle dogs were fasted from the day before
15 administration, and fed again 8 hours after the administration.

To calculate bioavailability (BA), a test was conducted using a
single intravenous administration. More specifically, a crystalline form of
the free from of the carboxamide was dissolved in a solution containing
10% dimethyl sulfoxide, 50% polyethylene glycol 400 and 40% 0.1M

20 aqueous solution of hydrochloric acid and administered intravenously
through cephalic vein of the foreleg.

The plasma concentration of the carboxamide was measured by
HPLC-UV method after sampling blood from cephalic vein of the foreleg.
Based on the concentration, pharmacokinetic parafnctcrs were calculated

25 for each individual by the moment method. Further, based on the
calculated parameters, the mean value and standard error thereof were
calculated.

[Results]
Table 2 shows the pharmacokinetic parameters, and Fig. 1 shows

30 the relation between time and plasma concentration.
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[0071] [Table 2]

free form hydrobromide mesylate
(Form A)

time to reach maximum (hr) 1.17+0.4 2.67+£0.7 1.67 £ 0.3
plasma concentration (Tpax)
Maximum plasma (ng/mL) 53.3+9.9 4804 £ 31.4 397.1 £100.1
concentration (Cp,y)
plasma concentration after (ng/mL) 24.0+9.0 100.5 + 81.7 17.1 £.2.5
24 hours (Caqyy)
AUCq 24nr (pg hr/mL) 0.6 0.0 4802 3.0£04
BA (%) 9.1 0.4 73.5+2.3 46.2+5.9

[0072] The maximum plasma concentration and BA increased significantly
for each crystalline form of the salts in comparison to a crystalline form of

the free form.

[0073] Test Example 3. Evaluation of hygroscopicity and solid stability
[Method]

The hygroscopicity and solid stability of a crystalline form of the
mesylate of the carboxamide (Form A) (obtained in Example 5), a
crystalline form of the mesylate of the carboxamide (Form C) (obtained in
Example 7), a crystalline form of the acetic acid solvate of the mesylate of
the carboxamide (Form I) (obtained in Example 10) and a crystalline form
of the esylate of the carboxamide (Form §) (obtained in Example 12) were
measured under the following conditions.

1. Storage conditions for the hygroscopicity test (period: 1 week)

a-1. 25 °C, relative humidity 75%

b-1. 25 °C, relative humidity 93%

2. Storage conditions for the solid stability test (period: 2 weeks)

a-2. -20 °C (well closed)

b-2. 25 °C, light irradiation (1000 1x; shading with aluminum foil,
well closed)

c-2. 25 °C, light irradiation (1000 lx; well closed)

d-2. 40 °C, relative humidity 75%

e-2. 60 °C (well closed except the following case: slightly open in
the case of a crystalline form of the acetic acid solvate of the mesylate
(Form I))
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3. Method for measuring the impurity amount by HPLC

After storage, the sample solution was prepared by adding a mixed
solvent of water and methanol (3:1) to each crystal at 0.1 mg/mL as final
concentration.

5 Tests were conducted by the HPLC method for these sample
solutions under the measurement conditions described below, and the eluted
peak areas were measured to determine the total impurity amount by the
relative area method (impurities of 0.05% or more were counted).

(Formula for calculating total impurity amount)

10 Individual impurity amount (%) = (the peak area for the individual
impurity) x 100/{(the peak area for carboxamide) + (sum of the peak areas
for impurities)}

Total impurity amount (%) = sum of individual impurity amounts
(HPLC measurement conditions)

15 Column: Mightysil RP-18 GP (Kanto Kagaku; inner diameter 4.6 mm,

column length 150 mm, particle size 3 pm)
Column temperature: constant temperature in vicinity of 40 °C
Flow rate: 1.0 mL/min
Mobile phase:
20 Solution A: H,O:CH3CN:HCIO4 = 990:10:1 (v/v/v)
Solution B: CH3CN:H,0:HC104 = 900:100:1 (v/v/v)
Gradient conditions
[0074] [Table 3]

time (min) concentration of
Solution B (%)
0 5
3 20
15 20
30 100
30.01 5
35 5
[0075]
25 Injection amount: 10 pL

Detection: ultraviolet absorbance photometer (wavelength: 252 nm)
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Temperature of auto sampler: constant temperature in vicinity of 10 °C
4. Powder X-ray diffraction
Analysis was carried out according to "X-Ray Powder Diffraction
Method" described in Japanese Pharmacopoeia 14th Edition, General Tests
5 (B-614 to 619) under the following measurement conditions.
Apparatus: RINT-2000 (manufactured by Rigaku Denki KK)
X-ray: CuKa ray
Monochrometer: curved crystal monochrometer
Goniometer: vertical goniometer
10 Counter: scintillation counter
Applied voltage: 40 kV
Charging current: 200 mA
Scan speed: 5°/min
Scan axis: 26/6
15 Scan range: 26 = 5° to 40°
Divergent slit: 0.5°
Scattering slit: 0.5°
Receiving slit: 0.3 mm
5. Measurement of water content
20 Measurement was carried out according to the Water Determination
as described in Japanese Pharmacopoeia 14th Edition, General Tests (B-318
to 331) using 6 to 10 mg of each crystal.
[Results]
* The results of hygroscopicity evaluation are shown in Table 4 to
25 Table 7.

[0076] [Table 4]

Evaluation of hygroscopicity of a crystalline
form of the mesylate (Form C)

condition water content (%) crystal form
initial 0.7 C
a-1 0.6 C
b-1 0.7 C
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[0077] [Table 5]

Evaluation of hygroscopicity of a crystalline
form of the mesylate (Form C)

FP04-0339-00

condition water content (%) crystal form
initial 0.7 C
a-1 0.6 C
b-1 0.7 C

[0078] [Table 6]

Evaluation of hygroscopicity of a crystalline form
of the acetic acid solvate of the mesylate (Form I)

condition water content (%) crystal form
initial 2.9 I
a-1 0.6 C
b-1 0.8 C

[0079] [Table 7]
Evaluation of hygroscopicity of a crystalline form of the esylate (Form B)

condition water content (%) crystal form
initial 1.7 B
a-1 1.7 B
b-1 1.4 B

[0080] Water content did not change remarkably for a crystalline form of

the mesylate (Form A), a crystalline form of the mesylate (Form C) and a

crystalline form of the esylate (Form ), and hygroscopicity was not

observed. Neither remarkable change in appearance nor crystal transition

was observed.

In contrast, with regard to a crystalline form of the acetic acid

solvate of the mesylate (Form I), a decrease in water content was observed

as well as transition to a crystalline form of the mesylate (Form C).

The results of evaluation of solid stability are shown in Table 8 to

Table 11.
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[0081] [Table 8]

Evaluation of solid stability of a crystalline form
of the mesylate (Form A)

condition total impurity (%) water  content crystal form
(%)

initial 4.02 0.3 A

a-2 3.90 0.0 A

b-2 3.95 0.0 A

c-2 4.23 0.1 A

d-2 3.90 0.2 A

e-2 3.97 0.2 A

[0082] [Table 9]

5 Evaluation of solid stability of a crystalline form

of the mesylate (Form C)

condition total impurity (%) water  content crystal form
()

initial 2.11 0.7 C

a-2 2.10 0.7 C

b-2 2.09 0.8 C

c-2 2.22 0.7 C

d-2 2.06 0.6 C

e-2 2.18 0.5 C

[0083] [Table 10]

Evaluation of solid stability of a crystalline form
of the acetic acid solvate of the mesylate (Form 1)

condition total impurity (%) water  content crystal form
(%)

initial. 0.62 2.9 I

a-2 0.67 3.1 I

b-2 0.66 3.1 I

c-2 0.87 2.9 I

d-2 0.61 0.9 C

e-2 0.84 0.3 B
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[0084] [Table 11]

Evaluation of solid stability of a crystalline form

of the esylate (Form )

condition. total impurity (%) water content crystal form

()

initial 0.55 1.7 B

a-2 0.48 . 2.0 B

b-2 0.46 2.5 B

c-2 0.49 2.1 B

d-2 0.48 2.0 B

e-2 0.51 2.2 B

[0085] For a crystalline form of the mesylate (Form A), a crystalline form
5 of the mesylate (Form C) and a crystalline form of the esylate (Form B),
neither remarkable changes in water content and appearance nor crystal
transition was observed.
In contrast, with regard to a crystalline form of the mesylate (Form
I), neither crystal transition nor remarkable changes in total impurity
10 amount, water content and appearance were observed when stored in a well
closed container. However, for a sample stored under conditions of 40 °C '
and relative humidity of 75%, a decrease in water content was observed
along with transition to a crystalline form of the mesylate (Form C).
Further, for a sample stored at 60 °C in a slightly opened container, a
15 decrease in water content was observed along with transition to a
crystalline form of the mesylate (Form B).

. [0086] Test Examiple 4. Powder X-ray diffraction of a crystalline form of

the mesylate (Form B) (obtained in Examblé 6) with a treatment of

humidification
20 [Method]

Powder X-ray diffraction was measured under the measurement

conditions similar to those in 4. (powder X-ray diffraction) of Test Example

3. Humidification was carried out using a humidity control unit HUM-1A

(manufactured by Rigaku Denki KK), to sequentially adjust relative
25 humidity to 3%, 30%, 50%, 60%, 70%, 75%, 80% and 85% at room

temﬁerature.

[Results]
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10

15

20

25

30

A crystalline form of the mesylate (Form B) remained its state and
did not exhibit a crystal transition at a relative humidity from 3% to 70%.
However it changed to a mixture of crystalline forms of the mesylate (Form
B) and (Form C) at a relative humidity of 75% and 80%, a transition to a
crystalline form of the mesylate (Form C) was observed. At a relative
humidity of 85%, there was a complete transition to a cry.stalline form of

the mesylate (Form C).

[0087] Test Example 5. Temperature-controlled powder X-ray diffraction

of a crystalline form of the dimethyl sulfoxide solvate of the mesylate
(obtained in Example 8 (preparation method 1))
[Method]

Powder X-ray diffraction was conducted under the measurement
conditions similar to those in 4. (powder X-ray diffraction) of Test
Examples 3. The temperature was increased according to the following
conditions.

Temperature controller: PCT-20 (manufactured by Rigaku Denki KK)

Rate for the increase of the temperature: 2 °C/min

Measurement temperatures: 30 °C, 40 °C, 60 °C, 80 °C, 120 °C, 140 °C,
180 °C, 200 °C, 205 °C, 210 °C and 215 °C.

[Results]

While crystal transition was not observed at temperatures from
30 °C to 80 °C, at temperatures of 120 °C or more transition to a crystalline
form of the mesylate (Form C) was observed.

[0088] (Powder X-ray diffraction measurement)

Powder X-ray diffraction analysis was carried out for crystals
obtained in Preparation Example 1 and Examples 1, 2, 3, 4, 5,6, 7,9, 10,
11 and 12 under the following measurement conditions in accordance with
"X-Ray Powder Diffraction Method" described in Japanese Pharmacopoeia
14th Edition, General Tests (B-614 to 619).

Apparatus: RINT-2000 (manufactured by Rigaku Denki KK)
X-ray: CuKo ray
Monochrometer: curved crystal monochrometer

Goniometer: vertical goniometer

53



10

15

oJ N NZ- d..... MmMWwW- r.. m w

m d

FP04-0339-00

Counter: scintillation counter

Applied voltage: 40 kV

Charging current: 200 mA

Scan speed: 5°/min (2°/min with respect to a crystalline form of the free
form of the carboxamide obtained in Preparation Example 1, a crystalline
form of the hydrochloride obtained in Example 1, a crystalline form of the
hydrobromide obtained in Example 2, and a crystalline form of the acetic
acid solvate of the mesylate (Form I) obtained in Example 10)

Scan axis: 26/60

Scan range: 20 = 5 to 40°

Divergent slit: 0.5°

Scattering slit: 0.5°

Receiving slit: 0.3 mm

[0089] The powder X-ray diffraction patterns of the crystals obtained in
Preparation Example 1 and Examples 1, 2, 3,4, 5, 6, 7, 9, 10, 11 and 12 are
shown in Figs. 2 to 13, respectively. The peaks and intensities of the
diffraction angles (20) for the crystals obtained in Preparation Example 1
and Examples 5, 6, 7, 9, 10, 11 and 12 are listed in Tables 12 to 19,

respectively.
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TOSS [ 0099]
Exanpl es 5 and

chem ca

shifts of
shift (ppm

15 Tabl es 20 and

r ef er ence:

shift
Standard: 1.56 ppm Measurenent nucl eus:

10 Rel axation delay: 25 sec Pul se sequence:

CMX- 300 (Chenmgnetics) NBG&033Nt

respectively. The

62 FP04- 0339-00 [0098] (13C Solid State NMWR
15,

spectrum neasurenent) 13C Solid State NVR spectrum neasurenent was carried
out for crystals obtained in Exanples 5 and 7 under the follow ng

5 Appar at us:

spectra of the crystals obtained in
nd Fig.

N
gl

roomtenperature (22 C) Chem cal
[0100] [Table 20] nesylate (Form A) chem ca

condi ti ons.

t
deTHgh
the crystals obtained in Exanples 5 and 7 are listed in

N pm O o
13C (75. 497791M1z)
wiP
respectively.

The 13C Sol

measur ement

t enper at ure:
pol y(di net hyl si |l oxane) (I nternal
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130.1 128.0 123.4 120.5 114.6 102.3 98.4 58.8 39.2 23.8 9.9 5.7
63 FP04-0339-00 [0101] [Table 21] nesylate (Form C) chem cal shift (ppm
170.9 166.1 160.2 155.3 148.1 144.6 142.4 136.8 130. 3rpd£03.0d22.9
121.4 115.9 105.6 97.0 57.4 39.3 21.9 7.8 [0102] (Infrared absorption
spectrum nmeasurenent) Infrared absorption spectrum nmeasurenent was carried
out for «crystals obtained in Exanples 5, 6, 7, 10, 11 and 12 was carried
out 5 according to the ATR nethod in the infrared absorption spectrum

met hod as (961 i [Fabld b8} he Japanese Phar macopoei a 14th Edition, General
Tests by wusing FT-1R Spectrum One (manufactured by PerkinEl ner Japan Co.,
Ltd.) with measurepent range of 4000-400 cm -1 _and a resolution of 4 cm

1. PEAKNUMBER| 26 HALFWDTH  dVALUE INTENSTTY NRAIVE |pEAK NUMBER
1 6.000 0.188 14.7180 2058 37
2 9.200 0. 447 9.6046 2108 38
3 10.640 0.235 8.3078 5392 g6
4 13.480 0.165 6.5632 1862 33
5 13.620 0.16% 6.4860 1783 32
6 14.520 0.212 6.0953 1946 35
7 15.700 0.259 5.6398 27175 49
8 17.180 0.282 5.1571 2508 45
9 17.820 0.282 4.9733 25179 46

10 18.380 0.259 4.8230 2571 46
11 19. 880 0.306 4.4624 4421 79
12 20.720 0.259 4.2833 2712 48
13 21.460 0.518 4.1373 2692 48
14 22.200 0.259 4.0010 3658 65
15 22.820 0.471 3.89317 5621 100
16 24.160 0.165 3.6807 2438 43
17 24.600 0.282 3.6158 2942 52
18 25.560 0.306 3.4822 4200 15
19 26.200 0.188 3.3985 1667 30
20 26.900 0.353 3.3117 2196 39
21 27.180 0.165 3.2782 1854 33
22 28.220 0.353 3.1597 2212 39
23 29.320 0.353 3.0436 1696 30
24 30. 260 0.212 2.9512 1721 31

61



respectively,

16 to 21,
MO -NO NO Lo 7

WCCc)(n mEMD-,t (f)
oCt oMcOu70ONM M DCDIVNLOM , NCD( D

respectively. 64 FP04-0339-00 [0104] [Table 22]

O) ODI - - COOMOMIV W VI, - | f) O) 000coCONI *- 1t 0) m

MNO) OVO) 1 f) Z3mmivi\-1t - CDCD(DU)to z W
L7~t | - MNOM

11 and 12 are shown in Figs.

Cd , - CONNt oVOx i
ti NO

.-McoMMitito toti

10,

71

61
and wave nunbers of the absorption peaks (cm 1) and transm ttEP@0IIB)0 are

[0103] The infrared absorption spectra of the crystals obtained in 10
listed in Tables 22 to 27,

Exanpl es 5,

F't-r coco oOM'IT M--VM cDI, -cot

EcDi ri ( DO) IPPA : [Eekkei 19])

oltlt-1t ) z w
hcor nn{ ONI t nr ncoNo,

cotl-til
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[0098] (**C Solid State NMR spectrum measurement)
3C Solid State NMR spectrum measurement was carried out for
crystals obtained in Examples 5 and 7 under the following measurement
conditions.
5 Apparatus: CMX-300 (Chemagnetics)
Measurement temperature: room temperature (22 °C)

Chemical shift reference: poly(dimethylsiloxane) (Internal Standard: 1.56
ppm)
Measurement nucleus: *C (75.497791MHz)
10 Relaxation delay: 25 sec
Pulse sequence: TOSS
[0099] The '?C Solid State NMR spectra of the crystals obtained in
Examples 5 and 7 are shown in Fig. 14 and Fig. 15, respectively. The
chemical shifts of the crystals obtained in Examples 5 and 7 are listed in
15 Tables 20 and 21, respectively.
[0100] [Table 20]

mesylate (Form A)
chemical shift (ppm)
169.7
162.4
156.3
147.5
142.3
137.0
130.1
128.0
123.4
120.5
114.6
102.3
98.4
58.8
39.2
23.8
9.9
5.7
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mesylate (Form C)
chemical shift (ppm)

170.9

166.1

160.2

155.3

148.1

144.6

142.4

136.8

130.3

126.6

122.9

121.4

115.9

105.6

97.0

57.4

39.3

21.9

7.8

[0102] (Infrared absorption spectrum measurement)

Infrared absorption spectrum measurement was carried out for
crystals obtained in Examples 5, 6, 7, 10, 11 and 12 was carried out
5 according to the ATR method in the infrared absorption spectrum method as
described in the Japanese Pharmacopoeia 14th Edition, General Tests by
using FT-IR Spectrum-One (manufactured by PerkinElmer Japan Co., Ltd.)
with a measurement range of 4000-400 cm™ and a resolution of 4 cm™.
[0103] The infrared absorption spectra of the crystals obtained in
10 Examples 5, 6, 7, 10, 11 and 12 are shown in Figs. 16 to 21, respectively,
and wave numbers of the absorption peaks (cm™') and transmittance (%T)

are listed in Tables 22 to 27, respectively.

64



[ Tabl e 24] NrvvCCHRE0339-00

myNr U) OM( DU) ( DU) U) VI t
cNOOOOU) C CDNhM CDIVNNE * r CDr CPNF CA it bMr U) hhhh * 7r md t ONM W CDNh@qU) mV 5 t N m

OOM DONVONMVE' m - W MARVOWVOr OV

rcocoto) U Uy Uy OsY-4 'cTIt Z W
r CONU) r MNMOCDr v ¢070VMONr OO( Dw 0606N1CM 06666 VN mNTMVDCOVONN

W r MO O\/V%)Arh\/[hja&e%Ar MWJ) MVDCO. O

WTEC) OccOrui (00(riQt'J OCDVON-N-tiUrco7nti
ZMMWNNrrrrrrrr W Q 66 FPO4-0339-00 [0106]

CA ' - U) OCOONLOOOCDr m macoOommt ~noont ~t ~n
CONC CACDIMNNCC) (G0 ED hNmGhl nNOCC)

7095 | 76055 669 | 0116 9r'eg | 8L 0zvl
059 | ZvG68 Z08. | 95586 L0vL | SL9S%)
¥GZL | €L2h9 9209 | Ovvv0l 9,58 | oveevl
50’18 | 02189 686 | 20160) 88°9L | 909251
1778 | £8°269 9,29 | veLoll ov'es | .z 68S)
1S6L | 9812 ¥s9 | £91811 6 €8 15°6£0)
Zv'ce | £8°68. Zrso | €L v6lL 82G. | 026891
Zres | 20°9G2 9,69 | evvozl 669 | £060LL
tveL | 66 V0V 89°cL | 86GLL 90€L | 296ezl 0526 12612
8L ¥8 | cvezp 169, | 65418 6V .. | 0508z1 0206 | £090Z
8., | sresy 159L | 1./28 9288 | 86 L1E) 8068 | LSEVlE
18°€9 | 6,€25 90'e8 | Svovs 112] | 9Z0SEl 9.8 | 0S90€€
(j-wo (,-wo) (,-wo) (,.wo
1% $3annN 3avam| L% YIaWnN 3AVM | 1% N3aWnN aavm| 1% Y3ENAN IAVM

(v WYO4) 3LVIASIN

65



MCDr CDf Dnt NOr
HAOg-0339-00
a'' U nmr U) MJ) OWCDr mvV

F' CDr r mJ) NCDMNCnCDirl)

i) r vU) U) OVM oMOONof MCD' 7r NCONM

OrrUrN7 CO UUrmJ) NM.ot r MJ)

Zrr W

.t ONNC) N- 0ov NCOCDMCDU) OCl DU) CUN

€6'9L | Sv8v9 LV 22 0v' 160l v8°8. 6V ViVl

0v'9. | v6299 €987 G0'8901 ISV Y026Vl

¥6G. | 92 269 8zl 02 9801 G1ol G6 6751

€LE8 | SOl 0¥ 65 €C vl 2008 91°6851
Y16/ v y0v 8v'6. | Ge0v. 1869 LE 2811 1908 ZL0L9l
€€1. 98 LY 1889 | 6L v.Z 1969 vEOLZI 82°G. 00 ¥SoL
K2 8562V 291 | 95vz8 02 €. 60°8EZ1 092/ v£'9/91
€20 16'GvY 106, | Z€°9¥8 9299 06'6521 vv 06 Z8°G.61
6617 0Z'09% 1792 | 20688 €197 Zc 18zl 65 06 00°1.02
225 92725 667V, | €9/L6 62 V. oV 6VEL GO'68 98°0052
69°¥S 01°€SS 0128 | 8l/G6 81’89 | Z1L'G8El 0€ 98 86°8YLE
v£'89 v628S €8y, | 80886 S62. 9. 8171 G9'/8 08'882¢
£9°08 £0°129 LL'ES | LGPEOL 59°0. 12 1vp) 06'88 0€ €0VE

Lo -

1% mw_cm&:z JAVM | 1% mw__m_ww:z IAVM | 1% mwcmw,_v:z JAVM| 1% mwmswaz JAYM

(8 WHO4) 31LVIASIN

t aCDmmmMOCDIVE r r

CO c¢TU) MVJ) O nCDr U) (D U) MVMAM NW O r C~Dr 000a0hmhhcOr oD MJ)

U) c}[ f MCDW OnmJ) O Cnr nr nr nnmCCr r naoaor ao
M\erCCI:CIEB)i\M]V[%Mﬁ\Irrrrrrr NW LLIJQf 67

W mmivint - U) COCOr CDCON  LLI nEGi . . .

W T. U) MhU) U) r Nnr CO m E[ f hONC' ) .
DvWMMVNNNNr rr O Zrrrrrrrrrrrrr W

U) ConlJ) NCcor |

66




g
6 S
o g
sga—
A58y
SELE
= otm
wwmma
NS
QMmmw
wwmmm
3 rmw
583k
_ 850
wmmmm
gis25
“6s287
V295
z800o=
S_8t-
_|.~ umz
se5ok
mmem
mmmum
3>-8%
fyzis
S<sr €
3629

U) OCDCONNr t or O)

[0106] [Table 24]

1826 | 260272 Go'08 187601 6€ 68 Ve vivl

¥9€8 | €09y 96 2. AT €261 G8'82S1
6E 61 €L6LY Iv08 | Z80.Z 9789 ZL G 0068 19°78G1
1711 Z1 vy 6898 | vSeces G8'el YA GZ 88 9/ clol
€297 02 9S¥ 006 | 806v8 2612 6L Lich G106 682591
0812 vb 208 €188 | vrels £Le8 85 1yt il £8'2801
6995 6V ¢2S 2218 | oreGes 808 856521 1998 9.7 10Z1
6512 16°€GG €0'€8 | 20606 2G€8 1279821 GE 06 GG'GG0Z
99'¥8 15826 JE16 | €L€26 GE'Z8 9/°€ZEL 6796 €16812
¥0°28 v0'68G Gv26 | £0.G6 6E €8 LE2GEL 12°€6 G6 VELE
¥028 G665 2098 | €666 156 £5°06€1 60 76 1€°'G9ZE
16°€8 12229 8v'60 | 2e1ell Ly'G8 G8 /Lyl R 66 L8EE
2298 90'8/9 /088 | 6.°€50) 99°6. €6 VSYL €756 G6'EZVE

wo Lo

1% mw_rmw@:z IAVM | 1% mw_rmw,waz IAVM | 1% mwmsw:z IAVM] L% mw_msw:z IAYM

(D WHO4) 3LVIASIN

67



68 FP04-0339-00

-WZMWM\Nrrrrrrr W>

r M\cort f) Weot 0Ot O( Gt f)  CDt OLOOCOCOCOCC () VOOr

rvVMVMNVWM t 0) N Q0) t oOCQ0) t ort oVCOO) wm

¥0°89 127059 ¥9°69 GL 160l Shvo 26°1GG1
22’80 | 9¥'899 161G 90°9v L1 0,69 G'G8sl
1699 | 6.°989 10'GS G0'981 1 GL'.9 ¥8°G001
066G, | 62.LL €6°/G 8v'1L0Z1L 19729 8y LY9l
1689 | 0z2ll 8v'ZS 9G'€ZZ 1 65 1L 6G'€891
€9'L. | €086. 2029 9809z} 6998 AR AT
9/°8S 8c'€Cy €69 | ¥Ov¥8 6189 697821 1198 €o'6VLL
66 65 YL vy 69y, | 6998 1999 G8'0GEL 19°06 16°2€02
v¥'09 S LY 0L'L9 | €2°606 18709 719°96€1 1016 186512
€685 2928V c6'€L | 8016 Zv' 69 8091V} 08°€8 90'960€
66 SV 66925 2969 | v6686 Py €9 GG eVl 1sv'es €6 Z/1E
€S vY 89°2¥S GL'€S | ZL0E0l €9°€L eS Vvl 18°v8 ¥6'61E€
¥9°65 05109 251. | v IS0l 1662 19°G0G ) 6€ 98 16 Z6EE
wio wio
1% mwmsw:z IAVM | L% mwfm%:z IAVM | 1% mm%,_v:z IAVM| L% mwmsw:z JAVM

(1 WHO4) 3LVIASIN

F( OVD) mVOM eO) MVOCONO 46C04( W h( DCp( D( DWh  hNWKRO-N

:COO) cVO)W)ruitD CD C >l
W MNNmg Qg [E?X‘g]o%‘glﬁ% 2~5\1Nr |- (O1Nr

[ Tabl e 26]

WVOr r 11- 0) 0) rt OOu) M n7OROCDI , - : CDLOCDr  ocO-MMF Ot O( Or Nr ui EP04-0339-00

t CdM DfF 0O9CCOCDt0 Ot OO COCONOCCO 1t Ot O It-t VMUWNNNNrr O zrrrrrrrrrrrrr w

r COCDCOt ot oCOCt )t X f)t OCO r

rrEl

>

t COOWMTCOnT WO( 0( 0

Etio)r,
[ 0108]

68




r ~
~OW WANMIEH3aI#9-00

7( nNMYNNMMWNIL t mm 64~t i t t r 0) 4MDBCDNCG coN. NCO - COED000000( aW
iQ Nd'rN-N-OVO( Q' - OVD)

MMAA - NNCDCUNNLLD + Z W

Fr (0coON nhO) (nP) MAL O r MnONMAM ~Nr NW 7WRhO( O <f r Ca' V' mANA ~rrh~] Wil

(nvCl - NMO) hON-1-m WNCOM -r-V. (O Gt MX 0 nEr mVNWAT MCDO) VANN-

7r 00Cnl , CONCO( DNO)  0C000rmCOCDO) |, O) O) r hN El O n0) (0( hO) | hCN( ONaDCO

COLN0) (NnO WD) CO nNO MVMNNr CO000) Zrrrrr W
rNOCO/\(nOrHBI%Q? [m'él(z%ﬁ:DNdl Mu' ) m nN nCDnmmmt - WA oWV . -

MOW-MN.CN, M, mm V -.

Z W

98'v. | 60°L€ES €698 617966 60°2L 8y 00¥ )
8208 | vvess 0529 2.'8201 £0'G8 G692yl
€108 | 2£8.6 808 61°GS0l 6969 €861
€216 | V665 62 88 96°9901 1259 126251
G.v8 | 01929 98°€8 262601 91°€8 Z€'88G1
6618 | Z8¢€el G879 92°6ELI 6078 IR
€08, | ¢0OlIp 190, | 6V V. 2669 162811 erel 60 7691
0z'28 v6° 62V GG06 | €161 %AV 196611 0566 6€ 1602
€9 v8 0€ ovp 82 L. | ¢l 8¢ts8 82 v9 19°€G2) 18°G6 19122
6028 | ¢609p G028 | Zc¢ls 9977 660621 19726 766662
668 9z 9% 9788 | 09698 V€21 88°6LEL 1026 €L 82IE
EEP9 | 2e VLG GGv8 | vC 606 96V, 18°GGEL vZ 68 Vv €0EE
96 12 1€725 TL'L6 | GL1E6 OV €8 VO GBEl Z1'€6 90 2evE
L
1% mwfmw,_v:z anvm | L% mw_rmw,w:z IAVM | L% mw_rmw,_v:z IAVM| 1% mwmw,w:z IAVM

(© WHO4) JLVIAS3

69



nt t WNC nNO

O "L)NrCOL) vMO cotoLOLQL)to' TV7-qV Z W Q

L) ENco7c00) F- NLOcoRM Ot * ( QOVNI NOL) NO 00L) OCOTCQ0) Li cocathO
r-1--MJ)CO)L)col -O7NL) W tt COCOr0) O) L) r OVWN

, C O NT7OW ~VWNOCOO L) rr MSCONC C) COcoVL) 7Vt 0COOr L) CERG4O0MERD W pyr
UML) LOONF (000NN 2MA0V Ot T VMAIT VW C00) O) coco00CDt i 171 Clso Z W

M (nNON OLOLO7' 1tV MMVNNNr W7 Q 69 FP04-0339-00 [0109] [Table 27]

CDMy! | - MVDW W OmvVD( ~MNODmy  mENCOOLLj ( Or * MV $~NONi - |

.m
[
pa
o
3
=
SoF
TOI
O Jd
_%h
-
20
S0~
mhL
OWD
S0
Lc 1o

80°02 GZ'vy9 6129 16°6¥0) [45%%14 cLesyl
: £2°19 ¢£'289 G604 8€°190} £6°4G 8E'¥2S|
16°0S 16°GOY yG'0S ve'Ly. 6.'G9 80980} 1604 2G'/86G1
09'L. 8€0cY 80'8. 00°€94 LLvy LELELL 6 L. ve iv9l
06°G9 €L°9VY G2'8. 11882 £€°6G 82’ LGl 44 25689}
1229 6y LSV cLG8S 85°0€8 LEEY 6L v8L1L cl'lb 10'8961
81'99 69°89¥% L2'6S S6°0v8 LSy LLS02) 88°06 96°0102
v'ov 0L'81S 6€'9. 66'L48 LE'LS 00°Lvel 2s'L6 G1'09¢¢
GLEY ¥8'62S 86'69 81°C68 9v'v9 02'L8CL 6€'/8 L2'285¢
L6°LS LL' LGS ¥8'9G G8'0L6 ¥0'08 L6°60€L -£€°88 V. 1E6C
90°'Ly v1°8.S €.8. £8°'GY6 Ev'0S £6°65€1 0028 £9°000€
GL'L9 8Y°L66S 26°99 Ly'G86 9G'GS S0'86¢€l 00'¥8 L1°201E
62'G9 68°219 G.'8¢ LL'€E0L 22’99 12°9¢vl Py'8. 81°€0€EC
w o
1% mwcmhw,wzz IAVM| L% mw_mw,wzz IAVM | 1% m.mrmw,wzz IAVM| L% mmmswzz JAVM

(g WHO4L) J1VIASH

70



~ NCOWCO hCOr OL) O) o NL) VO t MVMVhhM Li Li O6Vr Li COLT7Li 6N

COL) LOCOCOLA t 7MVOI ™ (O LOCOOCDM0) COr ODco W NC) MVNChr NMOMO E 0CDaOL) Or Mt MW
21NO) LOOOOOMVITOOV zVMVMMNN NNr, 000 Zrrrrrrrrrrrr W OOMONWNNBOHNIN39-00
070CDMMLOO! | - VNN 64CO- 1 6 6r 0Cn hwaOmVEDL) hi |, MY M MVLOCONT
W-rOr--QL)NL) M ™ c+i | hONOCDcoCAIl ~r M OOCcococo7coCOQCAO NI t o
MCDO) L) NOO) COCOL) L) 7 ZMVIMNNNNr r 1 r ¢ WJ QV\B 70 FP04- 0339-00 [ 0110]

(Frepar o B0y (PSS Sl SO TROA b hscha® (201 & 20 0 of
1 mg tablet
24 g of a crystalline form of  4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

5 quinolinecarboxamide methanesulfonate (Form C) (hereunder, referred to
as "Crystalline Form C") and 192 g of light anhydrous silicic acid (anti-
gelation agent; trade name: Aerosil (registered trademark) 200, Nippon
Aerosil Co., Ltd.) were mixed using a 20 L super mixer, after which 1236 'g
of D-mannitol (excipient; Towa Chemical Industry Co., Ltd.), 720 g of

10 crystalline cellulose (excipient; trade name: Avicel PH 101, Asahi Chemical
Industry Co., Ltd.) and 72 g of hydroxypropylcellulose (binder; trade name:
HPC-L, Nippon Soda Co., Ltd.) were further added and mixed. Thereafter,
a suitable amount of anhydrous ethanol was added to produce granulated
products containing Crystalline Form C. The granulated products were
15 dried with a shelf dryer (60 °C), and size-controlled using a power mill to
produce granules. The obtained granules were mixed in a 20 L tumbler
mixer with 120 g of croscarmellose sodium (disintegrator; trade name: Ac-
Di-Sol, FMC International Inc.) and 36 g of sodium stearyl' fumarate
(lubricant; JRS Pharma LP), and the resulting mixture was formed into
20 tablets with a tableting machine to produce tablets having a total weight of
100 mg. These tablets were then coated using a tablet coating machine
employing a 10% aqueous solution of opadry yellow (opadry 03F42069
yellow, Colorcon (Japan) Ltd.) as a coating solution, to produce coated
tablets having a total weight of 105 mg. |
25 [0111] 10 mg tablet
60 g of Crystalline Form C and 192 g of light anhydrous silicic acid
(anti-gelation agent; trade name: Aerosil (registered trademark) 200,
Nippon Aerosil Co., Ltd.) were mixed using a 20 L super mixer, after which
1200 g of D-mannitol (excipient; Towa Chemical Industry Co., Ltd.), 720 g
30 of crystalline cellulose (excipient; trade name: Avicel PH 101, Asahi
Chemical Industry Co., Ltd.) and 72 g of hydroxypropylcellulose (binder;
trade name: HPC-L, Nippon Soda Co., Ltd.) were further added and mixed.

Thereafter, a suitable amount of anhydrous ethanol was added to produce
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trademar k) 200 pon, Aerosil G .) were mxed using a 20 L super
m xer, af t€atethtablets hapimege ttalpweighhof 4l 1 @&ci pi ent: Towa Chemical I ndustry

Co., Ltd.)pg113 Qbpefystal line cellulose (excipient; trade name: Avicel
PH 101, ASGhi P foctedy Phdustry Co., Ltd.) and 72

of
hydr oxypr opyl cel 3luft gsef Ctystalbine FOImaGeinldaﬂWe:OfHngiI@,nng@mil’deeaC@b. , Ltd.)
were furthgr.a n . X€E Ther eaf . a i L e N, \Of, nanhydr ous
et hanol wa@néldgeceiggf”g ggegﬂémtgadfl lﬂ%ﬁﬁl- &%Bg%o(rggias%eﬂ'?%t 'ér%g%#{%c}actzgatont ai ni ng
Cryst al | i nNigpanA€rosiln€o gladylvedrednixedodineg & MErsapelr métenwaftbr avhddtel f dryer
(60 C, an i zezcantroll usi ng .a_  powe ill to produce granul es. The
bt ai hed" gf Gl SLanBIon SDa i abiam Miowial xeipteds Ripws Ghinipebs
croscar mel jisetr§ ah. UMd i 19 fbe §wisabstifutéd By SrorgpRypyltel Bloseofbinddyl
International Ihc.) and 36 of sodium stearyl umarate (lubricant; JRS

Phar ma_LP)traghdamte batRff (A2« BhineEigas Chemiead Contlddapnét: aapth a
tableti ng ﬁ%%hgﬁrotcpgléy B egﬁiﬁﬁéftgﬁﬁévﬂd?&:?}lﬁ)@ﬁ! Niﬁ?bﬁhéo{i’% @90 . These

tabl ets were t até usihg a tablet coating machine enploying a 10%
aq@éous soltd.) overef furthedradded| hmdv niqeddr yTHededfBE4 206@itatdE | ampui@obbr con

,E‘(J)? g?n\),\e:‘ ;g&ﬂyﬁglﬁ% 1ectﬁ€1:_foiln%'a§0|aﬁ'éécf) nthe%e?o p{OOdpl%gguceCOg%ﬁﬂaEe%blp%éucqg ving a
containing Crystalline Form C. The granulated products were dried with a
shelf dryer (60 °C), and size-controlled using a power mill to produce
granules. The obtained granules were mixed with 10 g of croscarmellose

25 sodium (disintegrator; trade name: Ac-Di-Sol, FMC International Inc.) and
1.5 g of sodium stearyl fumarate (lubricant; JRS Pharma LP), and the
resulting mixture was formed into tablets with a tableting machine to
produce tablets having a total weight of 400 mg.

Industrial Applicability

30 [0113] The salt of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide, the solvate of the salt as well as the crystalline form

thereof according to the present invention have excellent characteristics in
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[0112] 100 ng tablet 31.4 g of Crystalline Form C and 4 g of |ight anhydrous
silicic acid (anti-gelation agent; trade nane: Aerosil (registered
trademar k) 200, 15 Nippon Aerosil Co., Ltd.) were m xed usi rEP0d-B3R-Wuper
m xer, after which 40.1 g of anhydrous dibasic cal ci um phosphat e (exci pi ent;
Kyowa Chem cal Industry Co., Ltd.), 10 g of | ow substituted

hydr oxypr opyl cel | ul ose (binder; trade nanme: L-HPC (LH 21), Shin-Etsu

Chem cal Co., Ltd.) and 3 g of, hydroxypropyl.cellul ose (binder; trade nane:
HPC- L, N ppoms Sfagbrgical poonartiey dnd ohippmasrkinglicse 2t #rei wesemlyer eafter, a
sui tabl e apRHtasQh a@%@éﬁ&%ﬁnﬁiﬁ:ﬂ%?%‘r AR eEdask fhesigd0 to produce
granul at ed products Tcontaining Crystalline Form C. The granul ated products
were dried with a shelf dryer (60 C), and size-controlled using a power
mll to produce granules. The obtained granules were mxed with 10 g of
croscarnel |l ose 25 sodium (disintegrator; trade nane: Ac-Di -Sol, FMC
International Inc.) and 1.5 g of sodiumstearyl fumarate (lubricant; JRS
Pharma LP), and the resulting m xture was forned into tablets with a

tabl eting machine to produce tablets having a total weight of 400 ny.

I ndustrial Applicability 30 [0113] The salt of 4-(3-chloro-4- (cyclopropyl
am no car bonyl ) am nophenoxy) -7 -net hoxy-6- quinolinecarboxam de, the sol vate
of the salt as well as the crystalline form thereof according to the
present invention have excellent characteristics in 72 FP04-0339-00 terns of
physi cal properties and pharmacoki netics, and are extrenely wuseful as an
angi ogenesis inhibitor or a c-Kit kinase inhibitor. 73 FP04-0339-00 CLAI M5
1. Acrystalline formof 4-(3-chloro-4

(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- net hoxy- 6- qui nol i necar boxam de,
wherein said crystalline conpound is the 5 hydrochloride of said conpound,
t he hydrobrom de of said conpound, the p-toluenesul fonate of said conpound,
the sulfate of said conmpound, the nethanesul fonate of said conpound or the
et hanesul fonate of said conpound, or the solvate of said salt. 2. A
crystalline formof 4-(3-chloro-4- 10

(cycl opr opyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6 qui nol i necar boxam de

nmet hanesul fonate or the solvate of said salt. 3. A crystalline form of

4- (3-chl oro-4- (cycl opropyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6-

qui nol i necar boxam de et hanesul fonate or the solvate of said salt. 15
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4. A crystalline form of4-(3-chloro-4-

(cycl opr opyl am nocar bonyl ) am nophenoxy) - 7- met hoxy- 6- qui nol i necar boxam de
nmet hanesul fonate. 4-(3-chloro-4- 5. A crystalline form of theFROAIBOD00f
(cycl opr opyl anm nocar bonyl ) am nophenoxy) - 7- met hoxy-6 20 qui nol i necar boxam de
met hanesul fonate. 6. A crystalline formof the dinethyl sulfoxide solvate of
4-(3- chloro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7- net hoxy- 6-

gui nol i necar boxam de net hanesul fonate. 7. A crystalline formof the acetic
aci d solvate of 4-(3-chloro-4- 25 CLAIMS

(cycl opr opyl anmi nocar bogyl )argr?ggngﬁoxy) - fordet hoxyyr6 30 gusngldiaesar boxam de
met hanesul fonate. 8. A crystalline form of 4-(3-chloro-4-
(cycl opr ofgyeAPFRRYARBHIPFRTROTY HEFH BARNEAOXY ) TelRBORY 65~ qui nol i necar boxami de

et hanesul fq?igf_’iléll_??ec%ﬂfd%aﬁ{i}iét auﬂeﬂﬁnf OgemiOf cr%gﬁllg%getcla%p_oﬁi#fefﬁi dﬂlesm vate of

4-(3- chlo cycl opropyl am nocar bonyl ) am nophenox oxy- 6-
qui Mol i nedsrdooctdoride oftsash esmipbondyt the HyBiroBroomigstcd] $aid eofmgronmdg thoer di ng t o

laim4 (F A havi 74 FP04-0339- 00, .di ffr.acti ks at diffracti
gl es. (oo diesyfith A 06 shid) SO PAAT oi UG of Pafi BbRePled B “11 A
crystal | i ngethafigsudfomateli 6 dadd Ctampodnd For mhe) dikariesglfpaates ofatsaihemni cal

shifts of about 162.4 pp about ., 128. 0 ppm about 102.3 ppm 5 and about 9.9
ppmin a 1CHEBSHY 05351 q]méloéé?“%@?ghetic Resonance spectrum 12. A

crystalline form accorging tQyehfid® 4 (Fesrm A) hawi ng  aQsQinpdd.on bands at
wavenunbers of 1161 | cnf and 1044 f 1 cm1 in an infrared absorption
sptetrum (egclppropyleminncartdnyd)amspeplenosy i’ ngethoxyt&i m 4 (Form B) havi ng

diffractio iR a%({&ﬂlhéﬁéth%ﬁgrﬁygbgﬁ (‘I%%%OR/&@ opgaia:sglzt. and 13.84 in a

powder X-ray diffraction. Ine formaccording'to claim4 (Form
B) having absor¥ption Adands aystaHienunbefermof 1066 1 cM(3ichdod-418 1 cm'

A RS B BB Bea B AL S ormaceording Lo
of 14.20 adifind{n&ArbokainidpeviteiesWfomate i e asIvh@rof shid sAtcrystalline form
aC(l:g)r ding to cl %{.m 4 (Kor m Cgrygt%i/liirll’]eg peal%grm of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate.

5. A crystalline form of the hydrate of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
20 quinolinecarboxamide methanesulfonate.

6. A crystalline form of the dimethyl sulfoxide solvate of 4-(3-
chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate.

7. A crystalline form of the acetic acid solvate of 4-(3-chloro-4-

25 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate.

8. A crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide ethanesulfonate.

30 9. A crystalline form of the dimethyl sulfoxide solvate of 4-(3-
chloro-4-(cyclopropylaminocarbonyl)aminophenoxyj-7-methoxy-6-
quinolinecarboxamide ethanesulfonate.

10. A crystalline form according to claim 4 (Form A) having
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20 at chemical shifts of about 160.2 ppm about 126.6 ppm about 105.6 ppm
and about 7.8 ppmin a 13C Solid State Nucl ear Magneti c Resonance spectrum
17. A crystalline formaccording to claim4 (Form C) having BE$s0330-&h
bands at wavenunbers of 1324 | cm-1 and 579 1 cm11 in an 25 infrared
absorption spectrum 18. A crystalline formaccording to claim5 (FormF)
having diffraction peaks at diffraction angl es (20 0.2) of 8.02 and 18. 14

(Form 1) ibragionseeaksrat e aionpaiales £39 3, Gorkel ouf gt o€ (308 . 2) of |

9.36 and IppwAferixLray dgﬁ\@,@ﬁbnx-ray di ffract| on. 20. A crystal I ine form
according to claim 7 (Form 1) having absor&tll on bands at wavenunbers of
1750 1 cm -1 arld. foowystallipgpfarm geegrding toppleim 3 6Femm ﬁf)fhaé[rlléﬁlpablsi)rptl on

spectrum \/ It f C d t Vi ng
diffracti oa%ﬁjcpl)lga gﬂaﬂgg ?%8??1?3 h?% %gzgaﬂprf% lggpu?(} anid? ? 18 in a
powsler X-ramd dbéit A ippm B 22.°CA tSaatbl NQCI‘e@r nMagncmleh@on@nmﬂ aim8 ,
(Form a) hsavwzl]g absorpti on bands at vvavenurrbers of 1320 1 cm 1l and 997 1
cnl in an % ed absor ption spectrum 23. A crystalline formaccording to

claim8 (Form (3p. hAvbnygtallihéfﬁomt kocordagk S0 atlathf #r gdrimom pghvasgg (20 0. 2)
of 6.48 an 958 owder X-r iffractjo crystalline form
accor di ng 3°%5°% %ﬂr‘r’rg@ad(sl'—aér "ie)“%f%%{a){]a%sﬁr]p?%lna }1@54 ﬁﬁ W8y dutber s of
1281 1 cripfrhréngbsd8ptiod speBtAumhn an i nfrared absorption spectrum 25. A
process for preparing a stalline formof 4-(3- chI or o- 4-

(cy@l opr opyl am riéca‘f\b@wt%lém n®pe BoSSIing et plakEp- 6 (Efmrhcﬁ) ﬁ@dmgooxam de
met hanesul §; Eét?on(f o00 £) 1%9&% g%%lnyl gé‘&e@ 2@; of 5. 7‘2‘)°“gnd 13.84° in a

4-(3-chl oro (cyct opr op am nocar am nophenox
met hoxy- 6-ppwdes| Xrey difffiacdonde, a sol vent and net hanesul fonic acid to

di ssol ve. 20 26 A roce for repar a . crystalli for
4-(3-chl oro-4- c y C oﬁrryg%é*l raB%?f@%%rﬁong%ﬁ néx@?or?lr‘giﬁlgfylgﬁ
qui nol i necaysbeption Hmdgeith@mmlrﬁuuwbe 106841 Am ! e 1isst ngemd 'sinegn of i xi ng

3-chl or,o-4- (¢cycl opr.opyl am nocar bonyl ) am nophenoxy) - 7-
megﬁoxy-G infras g g‘r‘%‘ﬁi&"rﬁﬂ%{‘ acetic acid and net hanesul fonic acid to 25

di ssolve. 27. Ay Oﬁet%ﬁysftélhn@rfé@ﬁ‘ar 'a@goﬂn% wat eialfnna {eém of) 4ravnghl oro- 4-
(eyel opr Opalllfgzrirclzt?gncggfkos lgl?frrrzlicr‘:ﬁ)n zfr?golés (28 £ O 2°) o 14 20° and 17.59° in a
powder X-ray diffraction.
16. A crystalline form according to claim 4 (Form C) having peaks
20 at chemical shifts of about 160.2 ppm, about 126.6 ppm, about 105.6 ppm
and about 7.8 ppm in a ’C Solid State Nuclear Magnetic Resonance
spectrum.
17. A crystalline form according to claim 4 (Form C) having
absorption bands at wavenumbers of 1324 + 1 cm™ and 579 = 1 cm™ in an
25 infrared absorption spectrum.
18. A crystalline form according to claim 5 (Form F) having
diffraction peaks at diffraction angles (26 + 0.2°) of 8.02° and 18.14° in a
powder X-ray diffraction. |
19. A crystalline form according to claim 7 (Form I) having
30 diffraction peaks at diffraction angles (26 + 0.2°) of 9.36° and 12.40° in a
powder X-ray diffraction.
20. A crystalline form according to claim 7 (Form I) having

absorption bands at wavenumbers of 1750 % 1 cm” and 1224 + 1 cm™ in an
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qui nol i necar boxam de net hanesul fonate (Form B), conprising a step of drying
a crystalline formof the acetic acid solvate of 4-(3-chloro-4 30

(cycl opropyl ami nocar bonyl ) ami nophenoxy) - 7- net hoxy- 6- qui nol i NERMrHBR0A de
met hanesul fonate (Form 1) to renove acetic acid. 28. A process for preparing
a crystalline formof 4-(3-chloro-4- (cycl o pro py | amnocarb o ay

| )am no ph eno xy) -7 -nmetho xy-6 76 FP04-0339-00 qui nol i necarboxam de

met hanesul.f gnat Faorm C onprising a step of heating a crystalline form
of the di r}gfrﬁ§?de%]§ﬁof%§?tﬂ€pe§gﬁug§te of 4-(3-chloro-

4- (cycl opropyl arBlnosdachstylinanfonn pbesdiyg -t6- ooy {Borgui dolbakegar boxam de
met hanesul f.onate. 5 29. A.process for preparing stal line f.orm of

e (3 cni orditisctian, ey AR HOR s e B F e AR B §50 B aRA 6.

qui nol i necpyvmefamjrgyzdmalaﬁeg_sul fonate (Form C), conprising a step of m xing
a crystalline formof the acetic acid solvate of 4-(3-chloro-4-

(cyi opropyl ami Adcafiberypialinge nopme neserdine et Rlexp- 8 (Homui wbihaningar boxani de
et hanesulafb(gpg;tgon( EB{AJP %)w%fé(ﬁuﬁlb%% ¥8M820301 hPLRE’HT L9r cAPERAY, N9 @
rmo -(3-chloro-4-

crystalline
(cycl opr oppfmanédalsorpioory kpeatiumnphenoxy) - met hoxy- 6- qui nol i necar boxani de

nmet hanesul fonat e ,( Form C) ....conpri sin .step of . myXi .

2 (3ot or 04 (&1 BoPBEVIL e BERG R Hh RoBliMogy (£9rm o) having

net hoxy- 6-djéfractidmn pealtsbaxdifirdetiornagples @0i € RIY deslAgreamd 58P Gnacid to

di ssol ve. 31. Argr ocess. far preparing a crystalline formof 4-(3-chloro-4-
(cVRI opr oBANIRINETAY SHHIACHaM nophenoxy) - 7- et hoxy- 6- qui nol i necar boxani de

met hanesul f onat 4 FAr Bytallif® "RrinS laBGoA1iSE 8 @fai0 sShypb&hf ) NGvenger ystal line
formof 4-(3-chloro-4- "(cycl opropyl ani nocar bonyl ) am nophenoxy) - 7- et hoxy- 6-

qui nol i necthspentian Bendeathumesunthsnnoé 1284rml B 3pd 98 5pkdcems ihoan pr epar i ng

a crystalli {/) te of 4- (3 -chloro-4-(cycl opropyl am no
car bonyl )allr[rl?%(r)%ﬁéﬁr?gg Slgﬁ;g%%%{ﬁ{)@y 6 25 qui nol i necar boxam de net hanesul f onat e

(Form F), conpri2i.ng pros¢sspfaf prapaxingga crystalline form of 4-(3-chloro-4-

4- (3-chl orp-4- (cycl.opt opyl.am nocar bonyl ) amijhophenoxy) - 7-

meﬁioxy- 6-Géﬂ:W&’#‘?‘P@E&f%@%&?ﬂng&mﬂ%??{ngﬁmf gﬁg’(ﬁ‘é’f %’anesul fonic acid to

di ssol ve. @dnohnét@becsnider mpttapasilignae QiFysinall)j Remipeisiagfa tfep afetic acid

30 solvate of, 4-(3-chloro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7-
met hoxy- 6-BUHASI | neca‘?‘lﬁ%}?g}ﬁrgel(éﬁqg‘ék’@d WQP@WFX%WFBQP@B%Y)‘ZT ng a step

of M Xing Mefhdxy8-Qufiatinec4bbRRARY | R HoMAGAT £ Y ot BIHRIARDRROAYM 16
met hoxy- 6- qui noli necar boxam de, acetic acid and nethanesulfonic acid to 77
FP04- 0339-digsolve.

20 26. A process for preparing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form A), comprising a step of
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide, acetic acid and methanesulfonic acid to

25 dissolve.

27. A process for preparing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form B), comprising a step of
drying a crystalline form of the acetic acid solvate of 4-(3-chloro-4-

30 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form I) to remove acetic acid.

28. A process for preparing a crystalline form of 4-(3-chloro-4-

(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
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di ssolve. 34. A process for preparing a crystalline formof 4-(3-chloro-4
(cycl opropyl am no carbonyl) am nophenoxy) - 7-nmet hoxy-6- qui nol i necar boxam de
et hanesul fonate (Forma), conprising a step of 5 m xing FP04-0339-00

4- (3-chl oro-4-(cycl opropyl am nocar bonyl ) am nophenoxy) - 7

met hoxy- 6- qui nol i necar boxam de, a solvent and ethanesulfonic acid to

di ssolve. 35. A process for preparing a crystalline formof 4-(3-chl oro-4-
(cycl opropyl.anj.nocay bonyl ) am nophenaxy) - 7- met hgxy-6- 10, qui nol i necar boxam de
et hanesul f%ﬁaghniqﬂaéwwfiec@ﬁ hanes gona?tgt@ﬁr@f Chi £PRGTiging yisfP Phe form of
4- (3-chl orgsadimg(£¥ sQHHﬁ@X%ﬁHb?Qh&ﬂhQ@ﬂ%ﬂkﬁﬁbﬁﬁ%hﬁ@ﬂﬁ¥bflhC?kHR%MZ6'

qui nol i necar boxam de_et hanesul fonate (Form a) and a solvent. 36. A process
for prepard-tgydopiopylaminpaerbpayieminophegosy-drmethoxy%-

(cycloprog%haghﬂ %ﬁg 13k AR B4 e 7- Met hoxy- 6- qui nol i necar boxani de

et hanesul f onhate (Formp), conprising a step of m xing

4- (8- chl or 0- 4- ( B&| Appropyssahom prepabiagy b ) aystatpiee fiovny ) 0f74-(3-chloro-4-

met hoxy- 6- gui nol i necar boxam d acetic acid and et hanesul fonic acid to

0 solve. G BPro R A e SRR TR RGER o g the crystal i ne
form accofginbinécurbswangide mttnasiulfodatt QFMm 89, cOmpiipipy |aagtdpC opr

t herapeutic ,agent for a. disease fof which angjogenesis inhihition is

ef fect i ve,ml’élé‘go?d?rﬂétaﬁb“%rf?rfﬁn% dhe cagiies gtk gobiate 4d3ceMpra-4i ng t he
crystallin o ' bsheAtuWIA &Bnp:ising the crystalline
form accoﬁﬁ?gf t%ﬁgny é%@&%?ﬂ%@??ﬁéh?ﬂ?%@éﬁ?kﬂb. An anti-tunor agent,
cotPri si ngarinelipegasbexamide methanesutiondtendormol)amd osdverdt.clainms 1 to 24. 41.
A ant | LLumDr 208Nt ABERE Bk Rerbl Al Ay U Bk S DLpIb R4
pancreatic cancer, a gastric cancer, ~a cofon cancer, a bréasSt cancer, a
prostrat e @yobypropyamimeracbomgdyamiaopbemdxy)anethoxyd-brai n tunor, a bl ood
cancer or_an avarian cancer. .42. t her apeuti c,,agent for angj oma

conpr 1 si ngleReREF ARG  TistiaBss6Te o8 OFBY v aCOBIRIITRE i SRy OBne of
claims 1 t@idhg 43. AMg3ndhdsrone{&sdlapicpyldamindchdonyDamostohdxyng- _
crﬁstalllne form according to any one of ¢lainms 1 to 24, 44. A therapeutic
agdAt for Methoxyr6wumplnegprhoxamide acetisgsid andgmethappenlfonyeagid ithe f or m
accordi ng fRsGR¥. one of clains 1 to 24. -

31. A process for preparing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form C), comprising a step of

20 humidifying a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide methanesulfonate (Form B).

32. A process for preparing a .crystalline form of the hydrate of 4-
(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoky)-?-methoxy-6-

25 quinolinecarboxamide methanesulfonate (Form F), comprising a step of
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide, acetic acid and methanesulfonic acid to
dissolve.

33. A process for preparing a crystalline form of the acetic acid

30 solvate of 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide methanesulfonate (Form I), comprising a
step of mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-

methoxy-6-quinolinecarboxamide, acetic acid and methanesulfonic acid to
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45. A therapeutic agent for diabetic retinopathy, conprising the
crystalline formaccording to any one of clains 1 to 24. 46. A therapeutic
agent for an inflammatory disease, conprising the crystallinEP#40339-00
according to any one of clainms 1 to 24. 10 47. A therapeutic agent for an

I nfl ammat ory di sease according to claim46, wherein the inflammatory

di sease is deformant arthritis, rheumatoid arthritis, psoriasis or delayed
hypersensitivity reaction. 48. A therapeutic agent for atherosclerosis,
conprisin Fﬁ%vecrystalline formaccording to any one of clainms 1 to 24. 15

49. A net hod f0r34pr&V1ﬁ-6Eés@9fd}r pferp@ﬁfnlgnﬂ cﬁy@lhﬁﬁﬁs?orfnproﬂ"'ﬁll(gtbhlé‘ﬂﬂhpgenes' S
inhibition is effecti've, conprising admnistering to a patient, a

phar macol dgyeleprgpdeminacathonyblaamiapphenoxy)ysmathoxyedf or m accor di ng to any
ore o1, 1Tl feforife 16aBhyie 04 O eohamAF o dasgEo any o
ageft for mixdngease 4-()3-ch,{uro¥4 éa}g:llqgepgltainﬁnbcﬂrbbnyh)axmnosphehbrey) Vve. 79
methoxy-6-quinolinecarboxamide, a solvent and ethanesulfonic acid to
dissolve.
35. A process for preparing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-

10 quinolinecarboxamide ethanesulfonate (Form B), comprising a step of
mixing a crystalline form of 4-(3-chloro-4-
(cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide ethanesulfonate (Form a) and a solvent.

36. A process for preparing a crystalline form of 4-(3-chloro-4-

15 (cyclopropylaminocarbonyl)aminophenoxy)-7-methoxy-6-
quinolinecarboxamide ethanesulfonate (Form J), comprising a step of
mixing 4-(3-chloro-4-(cyclopropylaminocarbonyl)aminophenoxy)-7-
methoxy-6-quinolinecarboxamide, acetic acid and ethanesulfonic acid to
dissolve.

20 37. A pharmaceutical composition, comprising the crystalline form
according to any one of claims 1 to 24.

38. A prophylactic or therapeutic agent for a disease for which
angiogenesis inhibition is effective, comprising the crystalline form
according to any one of claims 1 to 24. .

25 39. An angiogenesis inhibitor, comprising the crystalline form
according to any one of claims 1 to 24.

40. An anti-tumor agent, comprising the crystalline form according
to any one of claims 1 to 24. _
41. An anti-tumor agent according to claim 40, wherein the tumor is

30 a pancreatic cancer, a gastric cancer, a colon cancer, a breast cancer, a
prostrate cancer, a lung cancer, a renal cancer, a brain tumor, a blood cancer
or an ovarian cancer.

42. A therapeutic agent for angioma, comprising the crystalline

78



10

15

20

FP04-0339-00

form according to any one of claims 1 to 24.

43. A cancer metastasis inhibitor, comprising the crystalline form
according to any one of claims 1 to 24.

44. A therapeutic agent for retinal neovascularization, comprising
the crystalline form according to any one of claims 1 to 24.

45. A therapeutic agent for diabetic retinopathy, comprising the
crystalline form according to any one of claims 1 to 24.

46. A therapeutic agent for an inflammatory disease, comprising the
crystalline form according to any one of claims 1 to 24.

47. A therapeutic agent for an inflammatory disease according to
claim 46, wherein the inflammatory disease is deformant arthritis,
rheumatoid arthritis, psoriasis or delayed hypersensitivity reaction.

48. A therapeutic agent for atherosclerosis, comprising the
crystalline form according to any one of claims 1 to 24.

49. A method for preventing or treating a disease for which
angiogenesis inhibition is effective, comprising administering to a patient, a
pharmacologically effective dose of the crystalline form according to any
one of claims 1 to 24,

50. Use of the crystalline form according to any one of claims 1 to
24 for the manufacture of a prophylactic or therapeutic agent for a disease

for which angiogenesis inhibition is effective.
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