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Summary of the Invention

In one embodiment, the present invention provides a bis-maleate salt of N 2-
dimethyl-8-7-(2-morpholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide. In particular
aspects of this embodiment, the salt is anhydrous. In a further aspect, the salt is crystalline.
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The invention also relates to a pharmaceutical composition for the treatment of
abnormal cell growth in @ mammal, including a human, which comprises an amount of a
compound of formula 1, as defined above, or a pharmaceutically acceptable salt or solvate
thereof, that is effective in treating abnormal cell growth in combination with an anti-tumor
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Crystalline bis-maleate salt
The bis-maleate salt of N,2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-
yloxy]oenzofuran-3-carboxamide can be produced with good crystallinity, for example, by
dissolving the free base compound in any suitable solvent, such as CH.Cly, THF, acetonitrile,
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nmor phol i nogt hoxy) g@iznol | n- 4- yI df¢] benzof ur an-2390car boxa
m de, pol ynorphFoggg 5. Frgure gz SHiows a Rargg |
spect rogr ap e L/ 2-dimetthyl-6-17 7%2

nor phol i nogt hoxy) qﬂﬁ?nol i Nn-4-yl oXy] bénzof ur an- 3- car boxa
m de, pol ynorph Fot486 | Figures.®3 shows a 195
di fferenti gt—scanmigg carori metagy (DSC) t herzgogr am of
free base
L/, 2-di met Hyl - 6- [ 718%- nbr phol | Hoet hdxy) qui nol't- 4- vl ox
y] benzof ur gn- 3- car bkanj de, pol4%or ph Form 1.136i gur
24 shows a [differepgsal| scanni ngg callori met er n7pDSC)

(0]

t her nogr amlef—f+ee-pase g
L/, 2d|rretH 6[7-'-rﬂ rphol i noeth v\amnoILnA\/ox
y] benzofur an- 3- car Bd%anj de, 3.7 13.7

24.8 36 11.1

26.2 3.4 26.9

27.2 3.3 7.6

28.7 3.1 71




pol ymor ph Form 2. Figure 25 shows a differential

scanni ng cal orinetery (DSC) thernogram of free base
wohLy@/diet hyl - 6-[ 7- (2- nor phol i noet hoxy) qui nol POTAB200©502171

y] benzof ur an- 3- car boxam de, pol ynorph Form 3. Figure

26 shows a differential scanning.calorinmetery (DSC)

t hernrogram of free base

L/, 2-di met hyl - 6-[ 7- ( 2- nor phol i noet hoxy) qui nol i n- 4-yl ox

y] benzof ur an- 3- car boxam de, pol ynorph Form 4. Figure

ZE shows i i fs@EeNiR abeck G Nun ibRGnAlsateor drivat i Biown DBE)gure 2, with
t herno

ramof fre .
L/, 326 ?roélp? H%;/{ap %gtfgga?%ﬁrgr%efn p')‘ﬁl hljﬁndgtgts %%(ny' a%bl nol i n- 4-yl ox
y] benzof ur an- 3- car boxam de, pol ynorph Form 5. Fi gure
28 ghows @arblérfdhenies bhigtd of polamaphitpro abfdind iieerha@leafe ¢aMSO), 2-dimethyl-

tL?e [[ﬂ@’rﬁ&hr%ﬁmc;efh?s/ %ﬁ\glﬁ]A-yloxy]lbenzofuran -3-carboxamide,

- rnhol Lnoet hnvu\ r*nu nnl A y| oX

y] benzof ur an{ Bacrumbedx anfi “gehemiseiShstivash I#ﬁf:ﬁ':,t’;ﬁu,,,@ ur e
29 shows a powder X—ray diffnazdaion patftern2of the
bi s- HBr sal t ref—t# 2L- 6.1
di met hyl - 6- [ 7-(2-nor phal i noet Zm)(\/\ quinplin-4-yl oxy] ben
zof ur an- 3- cal boxant de pol ym)r% Form || Fi gdar% 30
shows a powder X-ray difffracttboh pattern of nthe

bi s-HBr salt jof—tf52-

di met hy| - 6- [ 1= - i nnpf191?19(\/\ r‘illl nblin- A8_3\1! OX,’] ben
zof ur an- 3- caf boxanf de plol ym)rB%1 Forml).Fig® 3 1
shows a differential scanni ng6zal orinefery (I360)
t her nogr am off—tte—prs=|HBr—sgki g Of 9.7
L/, 2- di met hyll=6-[7-(2-nprpholingethoxy)qui-nelin-4ryl ox
1

y] benzof ur an{3- caf boxani de, E%?m |. Flqgure shpws a
di fferential |scannithg clal ori méd.ery (DSC) thetfrogram of
the bis- HBr salt—9f 143.9 6.3

L/, 2- di met hyl-6-{7-{2-nprphoelingethoxy)auineldra—4r yl ox
y] benzof ur an4{3- calboxaini de 1?—’%6 1. Figur ;3'%3 shows
a thernograviinetri ¢3 anal ysi 31(37I'€5A) profile fot the
bi s- HBr salt [of 14 1360 3.8
L/, 2-di net hyl—6—+ ’2 Aerpho ‘25? etRoxyHatitholi =4 yl ox
y] benzof ur an43- carﬂ;oxan de, I'jorm [1. Figure 34 shows a
powder X-ray |diffrd&tion pattléfd of the bis-1l eate
salt of L/, 2- 17 122.9 5.0
di met hyl - 6- [ 2 g phoH noetﬁgéy) o4z ytoxy] ben
zof ur an- 3- carlboxam de | an anor phous form Figure 35
shows a powddr X-ra9 diffract®f pattefn of ffee base
L/, 2-di met hyl[-6-T 72¢ 2- 112.1 6.3

21 106.3 7.9

22 102.9 4.4

23 64.6 7.8

24 62.6 5.6

25 56.1 5.3

26 55.5 5.1

27 48.6 4.5

28 27.8 5.9

29 16.9 8.0

*peak numbers list all peaks by descending chemical shifts.
bReferenced to external sample of solid phase adamantane at 29.5 ppm.
°Defined as peak heights. Intensities can vary depending on the actual setup of the CPMAS
10 experimental parameters. CPMAS intensities are not necessarily quantitative.



nmor phol i noet hoxy) qui nol i n- 4-yl oxy] benzof ur an- 3- car boxa

m de in an anorphous form Detailed Description of the
wonvei7am Several uni que physical fornms of theCcT/1B2006/002171

conmpound L/, 2-di net hyl -6-[7-(2-

mor phol i noet hoxy) qui nol i n-4-yl oxy] benzof ur an- 3- car boxa

m de have now been nmade. The free base conpound

L/, 2-di met hyl - 6-[ 7- (2- mor phol i noet hoxy) qui nol i n-4-yl ox

y] benzof TeabS thepnodmmx Aqt bitenateste Bempl i shevedindtigss 8i thg Raman

to @Fe%t}?d&?g“p R HhLrhdgsk FdimU.isSshoP@ inerguredp Rintl Grét dyRdinic vapor sorption
Zoogroﬁ?%%glg n{aS)ePt(eeLr!Srm p gﬁc\%‘%&@é\/ﬁqpum i shed June 23,

ISC osure ichis |ncorporate
herei n bfolyedy efe@  Wddeft i BhalPsmAREdssHr Frakt-agmefy-e-17
fir € gholpAS Bo& X PU Adlin-4-yloxylbenzofuran-3-carboxamide is a hydrate and can be
ol tfr:]ry éxaﬁﬁg{e7 )(ass%f?fnglgglnﬂaﬁgﬁwb%y)irqgka@én't Buc‘ﬂ'a}é lwer after

y]b nzof uran- 3

pr O\yflhgh 51ﬁ éulydrf)tgil glﬁ'fna!fﬁtﬁl o% Il cgﬂ the%ﬁ? Prtep%lgated I\?btt I'Ees ale?te Form Nl
Pr epar alng ba PEESRR Hyndissolving rojs'maidateeGorein! De%éw’t?é'le Sslvent such as
ZOOQGthQ thipwad BysckfPWibMisahBehtd v il Nto RYtain efectosreeston of Form |

al : bis-maleate Form il is sh
% ;o laorrrnT,éI I'Ie pgwfe} X ray dlffractlﬁn fPXRDé?:ﬁtern f la Imr?oela Ien_orm_ yIISOSX own in

]béﬁ@@ﬁhwﬁﬁmgﬁmQEWE&%HHFHéﬁ%WQWbPQEHFéd by treating
the free base conpound with a suitable anmount of the

chosgpe B Nekh d9h th‘Su%%Qﬁ ?or 36iyHorbi F@r?h ﬁﬂbl’elﬂél%lssrﬁﬂléé%ﬁlt of N,2-
medium or _I.n

S
ot HiRRDLS Gl e e Gty oSG r eSS e T e
18pon careful evaporation of the solvent, the desired
solid salt s ofgegl ned.T The pdasi 1 ed a0|ﬂmeaMbwman al so

be preci pi trated—fyoma sotutige of the frg ase in an
or ganl c sollvent by addihg to-the solution—an

appropri at ¢ m nefal or organ|36a0|d Anor%ﬁous f orns
of free bage and9®alts jof L/ 93
dinethyl-6-f7-(29%urpho inoe@Qoxy)qu|n0||ao4 yI oxyJlben
zof ur an- 3- @ ] r—be “rﬁpar\d by—gyssetving
the free bdse or ‘&3t in an gboroorlate solvent such
as net hanol|, ethd®dl, or m xt"¥ es thereof 5% ol | owed by
drying to gbtarmnmighe Sofid amsy phous Tornma@rystalline
bi s- mal eat g—sal+t Tge bi-s—rateate—salt—of—53

L/, 2-di net hyl - ‘} (2- npr pholinoet hoxy) qui nalin-4-
yIoxy]benchuran433carboxani&é can he proé&ced with
good crystdaltini®yg for| exanme, by dlssthBng t he
free base cenpeufl—+n—apy——stitabte—sotventggsuch as
CH2Cdl 2, THR_ acefonitrile,ethyl acetlate npethanol r
et hanol at lan el @&48ted temperBture (e.g. 20850,
fol |l owed by The @d3|t|01 of e JE acid im3a suitable
sol vent . Pur-H-egthon—can—thegbeaghievegd by
recrystallijzation"or slurry in apprapriate solvents| or
sol vent mi Xt ures,258uch as mixd4res df acef®Ritrile hnd
et hanol . O jher nmefbods of prejmaring |t he bilsOnal eat e
salt of L/, Zfﬁnculyl-o

[ 7-(2-nOr hollnoethox ui nol in | o b uran

ar boxani djg‘e iSAl il N(M'%%‘%F Wy q%al%/ﬁteeéé%' 'ﬁ e WBéth'a”fe 7, with
i N asvyrespondirglidlelaged|cungert chewigalishii dateshioyn indlebledt e at an

el evat ed




tenperature (e.qg.

~ 680,

foll owed by the addition of

solid maleic acid. After cooling the solution at a

woav@/fr4about 200C per hour,

salt in crystalline form precipitates and can be
Two pol ynorphic forns of the

col | ected by

bi s-mal eate salt of L/, 2-di methyl
nnrphollnoetho

m de2lgdeC

filtration.

6-[7-

N RS sk O AET B o

Hoif

(2-

Ur a %age saﬁ

the resulting bi semaBmas/e2171

i ndidineetheyH6-17A 2-Fiogphivliestiioxy)guinain- 4-ahmlan@ﬂume&‘ m@mdas

bi s-mal eate Form |

and bi s- rral eate FormlIl1.

Bi s- nal eat e Fermt—can—he f—as—deseribed
previ ously whé#*¥aRY ng t’ﬁé’”%‘f”f,é’ﬁ% eate 5 :E‘%Umts]
Bi s-mal eate Form H canl al so1B6&5converted t &8
bi s- mal eat e Form 20y Suspendggig b s-nRi eatggorm |||
in a suitabl e-selvent—such—as_aceton-tyite—fpl-ohed
by seedi ng wiith bis-naljeate I’-‘S?’Aﬁwll and stirring at an
el evated tenperatufe (e.g 506€) to obfain Hi&-nal eate
Form 1. The ovvuer5x- y di THE®gTT on ( XHL)) mttern of
bi s- mal eat e Fermt—s f,how.. ' B GD' goF-e——w -
correspondi ng t abuf at ed dat own in [Table f Tabl e
1: PXRD data]tabul ation for Fté‘if‘i"nl of I he bi%2 maipate
salt of L/, 2{dinmet&yl-6-] 7- ( 450 007 7.3
ho! i noet hoxy }guinel+—4—ytexylbenzof urar—3—earboxamn de
. The solid st ctrumof bis-npleate Farm | is
shown in Figire 2,7%ith corrédépdndi ng fabul &%d chrbon
chem cal shifift datas shown i n13¥able 2. [Table 422 Calbon
chemi cal shi fT‘? of potynorphiEpymt—of - thehys-—1w eate
salt of L/, 2{dinethyl-
6- [ 7- (2- mor phol i no&t hoxly) qui A8%# n- 4- yl bxy] benZof uf an- 3
- car boxam de.,| Peakisqunbers li1g8.8all pepks bys.1
descendi ng clrenmcalzshifts—Vgfgrencedto exgzrn
sanpl e of soll amantane at 2915 pom cDefi ned
as peak heights. IFﬁensliti es 'é3% vary pdependithg oh the
actual setupjof the& CPMAS expewmsnt al | paramed er s
CPMAS i nt ensi t—Teggggar Ty pguantijgtive. The
DSC t her nogr am-for_bis-p j
Figure 3, the Ranai spect rogr %?’1 for b|s-mal®ate Form
| is shown in Figue® 4, and tihe4dynam ¢ vapots sorption
profile for brs—maggate ForMipg S SNO in FHgure| 5.
Pol ynor ph FotmtH—of—the—bis-ppleate—salt+—of
L/, 2- di et hyl| - 6- [ 727 2- 1053 57
nmor phol i noet hoxy) g28 nol j n- 4- ¥R&8xy] benzpf ur anm:B- car boxa
mde is a hydrate and cjan beeppoduced, |Tor ex@npl g, by
di ssol vi ng bits—aleate—For mT eR—a selyent—sHch—as
wat er after which e hvdrateé bis-nmal eate Form 1|1
can then be preci p?d ated out 82Bi s-mal eate FoFm 11| can
al so be prepdgred by7 di Ssol vimgobi sS-nmal fate B mMI|in a
sui t abl e sol verts—spech—pas—acetont-t++er—fFotHpyed—py
seeding with|bis-nhleate FormTIl to optain the
conversi on of Forn?d 49.9 3.2

30 26.5 5.4

31 14.8 6.1

?Peak numbers lists all peaks by descending chemical shifts.
PReferenced to external sample of solid phase adamantane at 29.5 ppm.

‘Defined as peak heights. Intensities can vary depending on the actual setup of the CPMAS

experimental parameters. CPMAS intensities are not necessarily quantitative.



to Forml1ll. The powder X-ray diffraction (PXRD)

pattern of bis-nmaleate FormlIll is shown in Figure 6,
woi2odr/0ao14p espondi ng tabul at ed data shown i n TaBC®182006/002171

Table 3: PXRD data tabul ation for polynorph FormlI|

of the bis-nmaleate salt of L/, 255

di met hyl - 6-[ 7- ( 2- nor phol i noet hoxy) qui noi i n- 4-yl oxy] ben

zof uran-3-carb rxam de. The solid state NVR spectrum

of bi s- mihelte thaympgrén Ifori bis-malesinForm IFiigsion 7n Figiret$, the Raman

COr lsESthodh hrfgr Elsflrhéllaéi& estmoAfpEwCREgUe ), adthd byrd@lcaapor sorption

Sho‘%ﬂleq r Eonrla%e]tﬁ ornt?fllﬁtqﬁ owﬁﬂ Fk@%%l 1%hem cal shifts of

eate salt of L/, 2-
d| net hyI T pofic (szat?ratﬁ?mbpi the SPNBYD i TATRDPT he Alsynaisaly P N.2-
z0f WimedthyBs-7a p-poxmblindethoxy)Redin-Ayinkdreszofrat Bcathokarpieakare  shown
by deseanabRg chem cal shifts. bReferenced to external
sanpl e of soli1d phase adanmantane at 29.5 ppm ' Defined
as peak heights. Intensities can vary depending on the
act Uable sét upelidf statee GIRNIS céx fier ibiserdieate ralt anbt BRglimethyl-6-{7-(2-
CPM‘A%r.AhBﬁr%@tﬁa»Jy)qamonar@/idaﬂbena&@eﬁsaérbdxymrabl antbdmat ij veandhem  at
gwam or bis-maleate FormIIl! is shown in
|gu e Raman spectrograph for bis-naleate Form
I1l is showmn in Figure 9, and the dynam c vapor

sor wa,h,spgg pr urm)e r or Ur(&WJJ@I eatﬂ(,;mex)m T T76 ey WHT 111
Fi gt-e—16- Fhe—soti t cuc t-atby; KTy Ib’é t llq) clo
pol ymorphic forng o pel?'hp bfe: A dgat pcc;ﬂ t foe se

d| metihyriede [ 2902% moPHhiol iFRSEt holdY qu?%%Vﬁ n-%A- 83/4’ oxyﬁgt?eﬁ
zof ufoam+ 3- car boxam ée are shown%bel ow in Table 5.
Tavl &5 Sot TREY at F%r%t(lf@oﬁn# Ty Erm b Mo 15~ TRSRAL € Fhl

L, 2- d|n:eth\/| 6 f—{2 >
rmr FHoMPIRERL 8%V qui nol i A- 4- yI oxy] behzof ur dn- 3- car BoXa
m dgiorrmdkm | and 111 at 40C 75%H Sanples T(O T(1

week) T(4 Wee%)an (6 vveePF)amounen cI 0S BorfIRN cl 0se op I

cl ose—E — , : 99-
%999%Form| %'%Forml Forml Form | Forml Fo m |
Form | FEMPYEsOl b 0BiE? BoRpTINR TN by e If-Rassef oot of N.2-
11 dirfdti-6- A2t gholiokthdx@)qaindlih-k-yblygbenadi@sn-3 odrivtzarhidé y aref shown

e ic Forms | and Il of the bis-mal eate
e AR

di met hyl - 6-[ 7- ( 2- nor phol i noet hoxy) qui nol i n- 4-yl oxy] ben
zof Ulzklin 63 WWetar bovtdliti d bisaraazisaise Beldowtiye-Tdb] e 6.

morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide.

Salt form Solubility mg/mL
Bis-maleate Form | At least 150 (pH 3.6)
Bis-maleate Form Il At least 30 (pH 3.8)
20
Amorphous bis-maleate

As indicated in Example 11, an amorphous form of the bis-maleate salt of N,2-
dimethyl-8{7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide can also be
made by dissolving the bis-maleate salt in an appropriate solvent such as methanol, followed

25 by drying (e.g. at about 40°C) to obtain the solid amorphous form. The powder X-ray
diffraction pattern for the amorphous bis-maleate form is shown in Figure 34.



Table 6: Water solubility of bis-maleate salts of
L/, 2-di net hyl -6-[ 7-(2-
waunoEhafismoet hoxy) qui nol i n- 4-yl oxy] benzof ur an- BetaBvosen2171
mde. Salt formSolubility ng/nL Bis-nmaleate Form | At
| east 150 (pH 3.6) Bis-maleate.fgarm Il At |east 30 (pH
3.8) Anorphous bis-naleate As indicated in Exanple 11,
an anor phous formof the bis-naleate salt of L/, 2-
di met hyl - 6-[ 7- ( 2- nor phol i noet ho
cy) q:msﬁmnieb:séyarlselxy] benzof ur an- 3- car boxam de can al so
be made ﬁﬁé di % Mﬂos}gmidﬁe béa‘& malygas) sal b 'n/wdlmethyl-b‘ {7-(2-

appropriate so &Nt suc hanol follo

dr yi’fﬁ@’h?'@O@OXHEU'%%M%@?@“%‘ SRR éa’égeup&’dxced with good
ano epsialingty, foreramid by piesetving thé-frea pasdichhipeaod inany pHitekiesalvent, such

gzr al Bﬁzc@n‘ﬂpr %Qéieqmtplle Seti’fﬂi!ac%ﬁﬁee mE@EAB), bBetfdHOMD ah BleVtgiLtEBperature
( bi 8 ?5'(16% POL?Webed| ﬁ]e t%ﬂg}lon (;If_ h;}dr%ltﬁomlpggg ﬂpg &ﬂ?a@\@ sa\%ni such as

nor SFﬁtﬂnltf%eW?o%?W EfMﬁtﬁ'melrfP?I%E‘W@)WT BR PR Ras 2y Foding Hieisaiktion to a
M deoofaem fiatyire etiiGEb wbdurog® e haury 8¢ stowi miExgmplés? and 10, at least

18X awbﬂ%fergﬁy? gétaﬁlﬁg lr 8 gf Hhb &%hg%lt I@?nS& &%ﬁm@ UBRe § bcﬂ/nﬂﬂiﬁlc form of

Sul SUuc

ot hyle BEodTaeb, ° b ERERBYS PBY VBE RARBr= oG VB eal 2557 (oo
t emPepRt3ly @d (sedegignated 26 BEHBr Far l.ovwselohy pairorriisdern ipp sehfate and
hydrs"&él@ﬁﬁe@ B GlstHbr Rodh FFUTrﬁeaﬁélN@er&QéW@ﬂ%ctiShl 6$t’ie&18for bis-HBr Form | is
acetonitr e

be Sgctvgllrhglaurs ng\g%f c%lLe B%ﬁ Héﬁ%q% t’n Pleblgﬁgleigdrﬂ | |SCQ'BWR Iﬂ1 lﬂgure 31.
Benpbe a@vmeexaﬁy @ffna%tm Paﬂte”hf% Gie-HBODEMpk s HGYR | n fgure RBwihe DSC
in Eﬁé&ﬁﬁ@?@ﬁf& bigher E6&m lats sheasit Figue 33 frfder ermogravimetric profile for
cr y%ts%lB‘r 'FQrﬁ\ I gr ah FFQDI% 3@' %ls-h:@; Foc'rﬁml II |s QQE‘IVQ§ fo@rﬁt/vﬂh R@&olvation
anhyd? r‘? rar% QNFSFﬁ FQWG&% eré‘F OHﬁth“eH' 9 P%' ZP ISTIgF Byt 1s 248°C
263Q%ee (Fme ). gUineethgmpgrayitietiic angéysip QT@;&) o blangngmpEﬁhows a weight
J00r Mask of 4595 QAR |ty ABLPE (He6 FlgGre 138)] Kad-FRAdrtiabin aas pérdrmed on
des Ib%q-%{ ? rmewto%ef%rnn% |ts§%§)err‘ncclnﬁ§t & rdi) &Ea’cg& d ier content of 4.1%.

diff orm I's shown in

Fi gUherepe, b'svh’ﬁrl':émt Iheaspiggntifed @ ABFAHTFDr bis- HBr Form |
i s shownThesofd gftite @taBilitd of thén polypovehéerforxies phipe disfHBr aadttaf i2-dimethyl-

pat tﬁz Ezrr]:1&[)hoplj10%fh'6!§7 %erm )'/l$ Ejb@nz%fﬂ%\/\\@ -chiBoahiter Bre36howk NRlow in

nogram f or Bi's-H ormll is shown in Figure
T3RE "a t her nogr avi rretrlc profile for bis-HBr Form
II is shown in Figure 33. Bis-HBr FormlIl is a solvate

f0f Mokt i 2 dapel watel C&labtn@nnﬁr aloUrds-1or G3C 05 e, 2Mdingthyss-{7-(2-

F I
248(‘3‘0(r 8@%’"%‘[’0'8"%@)4”'##% %Wr%ﬁgr%g%ﬁ'lﬁn@ Ti EB@ﬁall s?gd ot
( TGHp-@5%Rs- HBr Form Il shows a wei ght | oss of 4 5%
stpon heat | ng to 1000C (see Figure 33) Karl Fi sher

ngnr nod an . hbi o LD«
t fes . . T o T(lweek ' ' = T T(H\Vee rttt-0 T (6 week)
det ern"? et wat ETop érrP”[ ENMigeal N8 rﬁféhl I"fi6HeCal €open close
wat egc geyt ent of 4. 1% - - - -
Form |
Form 1 Form I&1  Form 1 Form | Form &l  Form |l Form I
Bis-HBr 0853% 98.61 % 98.70 % 9862% 9866 % 98.49 % 98.61 %
Form |l
Form ! Form Il Form Il Form I} Form Form Il Form Il

The water solubility of the two polymorphic forms of the bis-HBr salt of N,2-dimethyl-
6-[7-(2-morpholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide are shown below in
Table 8.



Therefore bis-HBr FormIl was identified as a hydrate

form The solid state stability of the pol ynorphic
woaoommivfot he bis-HBr salt of L/, 2-dinethyl- PCT/IB2006/002171

6-[ 7- (2- nor phol i noet hoxy) qui nol i n- 4-yl oxy] benzof uran- 3

- car boxam de are shown bel ow inpydable 7. Table 7:

Solid state stability of the bis-HBr salt of

L/, 2-di nethy!-6-[7-(2-

nor phol i noet hoxy) qui nol i n- 4-yl oxy] benzof ur an- 3- car boxa

M detable0s MBwWhteAB6lubillty @t bEGBr K2RdRbE NSadtBE6-@! mbrdhdlinoethoxy)

vvee@mn'gl 44_%%?15%6%@ arb%%rbﬁd ose open cl ose open

cl ose Bis orm orml|l &1l Form1 Form!|
Forml &Il FormIl FormIl|l Bis-HBr 98.53 % 98. 61 %

98. 70 0h G8isGans0h 03. 66 06 98. 49 WBcbBiinb 1™ %% F6T™m | | Form
Il Form Igis-HeFead I Form 11 koqngdm@mwmﬁh‘FounllhThe
wat er solghid. i f the two po rnms of the
oLy e Tt 0E LD DO YRR (s

& [ 7- (2- mor phol i noet hoxy) qui nol i n- 4-yl oxy] benzof ur an- 3
-carm;astambdeeeafaee shown bel ow in Table 8. Tabl e 8: Water

SO| ubi [ i td‘ys%Lm@' ?orH@r <§fa| {hg ofteeu ba%edl %%h%d NE rr(e%n_yl 6{7-(2

nmor phol i noet

qui rmﬂfl?fw"WES?PWWTH@rﬂzyéq“wlP%mefsraafaﬁ%%amdaecana alp bps Prepared as
Sol udesdribédyin BxamphiSr3 tb-6r SixldiffereédOcrystpliing fofrpdi3 .1y badiesy, 2HBmethyl-6-[7-

ﬁ)or . Horpﬁol%getm{/)%mcﬁtpk@bﬁ%]benzo’f S Y ShRkdhne ggvr CEeRB& tified and

I ne

f“%ﬁ"ﬁ%{zﬁ fs l%ém aized lklt:lgures 11 to 28. a%‘hese sn??rystallme forms of free base N,2-

rmr rﬂimﬂilm@@t— ﬁmo@qllmpﬁmxw)nwﬂohy%aboyﬂ lipornfodngd-cembcaBaroide boxa  are
m d @leSigHated |28 Gred Bash LEPRSIBRIF s d@SE T FRE Hack PolpnaBPE&ths 3 and 4 are
gwyogﬁ'eé( tvﬂérfisg{eﬁ ggse‘i:ro}’n%f!; lé 0% Gfa?er ﬁyé)c];usf ree base

-nDrphollnoethoxy)qU|noI|n-4-y|oxy]benzofuran-S-carb
oxarﬂnmb&phmerebem identified and characterized as
i ndi cat eg\s Iﬂascgfb@Hré?é?w&; 1’2 %n%ﬁworpﬂ_gﬂg%@msblf %ﬁeq'rree\! §£s@| IfNB%lmethyl-e-

forns of free

di nmaffAMeRofireehoryinglinty HBE RS- G GRREMIde 493 s Phaprde by
z of uisaaivi®r tharfleebass deanaappropriate solvent such as an ethanol/methanol mixture,
20  followed by drying (e.g. at about 40°C) to obtain the solid amorphous form. The powder X-

ray diffraction pattern for the amorphous free base form is shown in Figure 35.

The present invention also relates to pharmaceutical compositions comprising the
various physical forms of N,2-dimethy|-8-{7-(2-morpholinoethoxy)quinolin-4-
25  yloxylbenzofuran-3-carboxamide as described herein. Pharmaceutical compositions of the
present invention may, for example, be in a form suitable for oral administration as a tablet,
capsule, pill, powder, sustained release formulations, solution, suspension, for parenteral
injection as a sterile solution, suspension or emulsion, for topical administration as an
ointment or cream or for rectal administration as a suppository. The pharmaceutical
30 composition may be in unit dosage forms suitable for single administration of precise
dosages. The pharmaceutical composition will include a conventional pharmaceutical carrier
or excipient and a compound according to the invention as an active ingredient. In addition,
it may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc.
Exemplary parenteral administration forms include solutions or suspensions of active
35  compounds in sterile aqueous solutions, for example, agqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably buffered, if desired.



designated as free base polynorph Forns 1 to 6. Free

base pol ynorph Forns 1 and 4 are hydrates, whereas
wonew/hzge Fornms 2, 3, 5, and 6 are anhydrous. PCT/IB2006/002171
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varl ous rant
al gi ni c %Q}Yddf Yre QiEpqtign WXBB BR dafa|ferFiguess 1a‘ﬁd‘1v\ﬁ’ ﬂfh 29, 30, 34,
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3ol é%ogpdgr Diffraction peaks are typically measured at a senS|t|V|ty of & 0.1 degrees (26).

Solid state NMR data shown in Figures 2 and 7 were collected according to the
following protocol. Approximately 50 mg of the respective samples were tightly packed info
a 4 mm ZrO spinner for each sample analyzed. The spectrum were collected at 295 K and
ambient pressure on a Bruker-Biospin 4 mm BL triple resonance CPMAS probe positioned



wei ght pol yet hyl ene gl ycol s. Wen aqueous suspensi ons

or elixirs are desired for oral admnistration the
wacbtine7@onpound therein may be conbi ned with varimse86/002171

sweet ening or flavoring agents, coloring matters or

dyes and, if desired, enulsifyifng agents or suspending

agents, together with diluents such as water, ethanol,

propyl ene glycol, glycerin, or conbinations thereof.
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Time % Buffer ACN (%)
0] 90 10
10 85 15
30 50 50
36 90 10
40 90 10




were positioned at the magi c angle and spun at 15.0
kHz. The fast spinning speed mnimzed the intensities
wohod7we7@pi nni ng si de bands. The nunber of scaReTAB®06/002171
adjusted to obtain adequate S/ N. 13C spectroscopy: The
one di nensi onal 13C spectrum wes£. col | ected at anbi ent
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emorg?wolmoetn’c‘)'xy qumgl‘m- lox?]genzoa}urane carboxamide bis-maleate, Form Il was

25  obtained as a precipitate after 12 hours.

Example 2b: Preparation of bis-maleate Form I
N,2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide

bis-maleate Form | (0.015 g) was suspended in acetonitrile (2 mL) to obtain a suspension of

30 ~7.5 mg/mL at 25°C. A few seeds of Form lll were added to the suspension. The
suspension was stirred at ambient temperature for 3 days to obtain conversion of Form ! fo
Form Ill.

Example 3: Preparation of free base Form 1

35 A solution of 4-(2-chloroethyl)morpholine (10.7 g, 57.4 mmol) and Cs,CO; (46.3 g,
143.5 mmol) in DMF (100 mL) was stirred for 1 hour at room temperature. To the solution
was added a solution of 6-[(7-hydroxyquinolin-4-yl)oxyl-N,2-dimethyl-1-benzofuran-3-
carboxamide (10 g, 28.7 mmol). The mixture was heated to 120°C for 15 hr. The solution

was cooled to room temperature and extracted with EtOAc. The concentrated residue was



The vial was stirred and heated to 680C and the

tenperature held for 5 mnutes. The maleic acid (11.3
wogeo7Adi1t4equi v.) was added as a solid to the viaiiaBdne002171

solution turned mlky turning to a slightly turbid

solution. After 10 mnutes a white solid began to
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cooled to roomtenperature at a rate of 20C hour. The
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t he,so

e oy
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m ormIIIvvasotaine as a
pregfg'gls?rgtg@r'? l?'e 2 hours. Exanple 2b: Preparation of
i s- mal eate Form |11
L/, Zxa - IRydpai® 5 g fdim |31 noet hoxy) qui nol i n- 4-yl ox

y] benz Of F'Jrﬁ\rk\%'s(b?éb@l@éﬁ By helftholHofm TR, £@tae1 10t iMah okdd. 61 our under
g) was suspended in acetonitrile (2 nL) to obtain a
suspéieion of ~7.5 mg/nL at 25C. A few seeds of Form

Il were added to the suspension. The suspensi on was

25t | Ex@Ebles; Pedpbiatottof freipes Bdrre for 3 days to obtain

conver si Qcﬂmoz{ \fvgsoﬁrgga!'egtb? trF chnm:lnrlnl 1 (OE?( 'mtlh% 03l isopropy! alcohol and

r epar ati on
( 3e3R9 by GBIy Psf%ﬁaﬂ'ai'ﬂ“ne%?gwgf C°“s°5f'f%d'ﬁife[¥ K olution was
Cszmd(tdemslerg temm&tl.ﬁe nfel p)eqprhat@wmte(ey(j@mqtﬁg sq}@gn was identified as
stimepgdsfor 1 hour at roomtenperature. To the
3 ol uti on was added a sol ution of

-[ (7- hydroxyqui nol i n-4-yl )oxy]-N, 2-di net hyl - 1- benzof u
r an-E8ample 7: Preparation of free base Form 5

Form 5 was prepared by treating Form 1 (1 g) with 5.0 mL acetonitrile to form a
suspension. The suspension was then stirred at 80°C for 1 hr. to obtain conversion of Form
1 to Form 5.
35
Example 8: Preparation of free base Form 6
Form 6 was obtained by heating Form 4 (0.1 g) at 110°C in an oven for 1 hr. under

vacuum.



car boxam de (10 g, 28.7 mmol ). The m xture was heated

to 12Q0C for 15 hr. The solution was cooled to room
woeopganaisor e and extracted with Et OAc. The coneemiBmbeah2171

resi due waspurified by a silica gel colum
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19X abdnttfheP 40°CPl 76hs RING 4GRERROUN was then dissolved in

hot i sopropanol and stirred at roomtenperature
overnlght1 1. 13 g of

gE-ngig&de hoxy) qui nol i n- 4-yl ox
Y] be nz of A;:rpamrr&te@ar l@ox atgl d ef asv :pmrhythsmsﬂm 2nadrhonowiasxy )quinolin-4-
col % G)@Sb%ﬁizohjyanfé Jgtbro%rﬁug)enbls-mgﬁ? sg P (NEQ 81 déoﬁ/e@r}hy qﬁl_o H@th%ﬁj The

under trons in orde
2?0 E)‘i“&'@'ér‘ﬂas W&"rda‘t"lé’ Y5 dudi ‘GRS &Véﬁ $9%olPm®d ”H%“"es t0 Gbtain the
desemeorbmds form-Exanpl e 6). Exanpl e 5: Pr epar ati on of
free base Form 3 Form 3 was pr epar ed by heating Form 1

(O I:.I—_‘x lea‘lt2 a?atlon o?Yw Ll,i:.'sfregga e hour under vacuum
ase Form4 Form4 was
pr epar ed‘\wxmag{? g oFEparPape (NE-Amethy il H-3-mprighofioethoxy)quinolin-4-

25 S Oy PghzofkmERAboRMldd @&t digglvédDin ZORC rethatdde@brid! Aixture (50:50).
sol lf'llié QﬂrhorF \%sl ﬁé/geg' not gH%d £M£&5£ ogénsaﬁqtb“g ﬂop§b ﬁtnt]t%s to obtain the
sol ut1 on was cool e I ent tenperature.
preE’PﬁPfioﬁf Bh fil tered fromthe sol ution was
identified as Form 4. Exanple 7: Preparation of free
base Form5 Form 5 was prepared by treating Form1l (1
g) wth 5.0 ml _ acetonitrile to forma suspension. The
suspensi on was then stirred at 800C for 1 hr. to
obt ai n conversi on of Form



1 to Form5. Exanple 8: Preparation of free base Form

6 Form 6 was obtained by heating Form4 (0.1 g) at
wa20/01774an oven for 1 hr. under vacuum Exanpl eC®1B2006/002171

Preparation of bis-HBr Form| Bis-HBr Form | was

prepared as follows. A 20 nL sczl ntillation vial was

charged with 0.1 g of

L/, 2-di met hyl - 6-[ 7- ( 2- nor phol i noet hoxy) qui nol i n- 4-yl ox

Y] bwezmrh}ran 3-carboxam de and 10 nlL of acetonitrile.

The vial, was ,st] rr?a?&teg%glt hcﬁah%dd iyt %E/tgz%ﬁph{almﬁﬁ?oxy)quinolin-*

tmmmaUMehm m nut es.

( 0. HsyloprzofurgpSicArbeE8tBni tril e, 2.1 equiv.) was added

sub surface. The solution turned cloudy upon addition

of the acid, RULREOANB, WhM th@&eﬁt% crftdify seconds. The
tenperature was hel d constant for 5 m nutes. The

solution was then cooled to roomtenperature at a rate

of 20C/ Four . Trgeahef gpimiagharditiie paltaselystating agytrgussat-h

(or refrigerator at 2C) for 2 hours. The solid was
col l ected by qyachbn.k; .
i nch Hg% pGOC) K%\%er ni %W Q@%eﬁggﬁglgls\%ag& n{d\y E‘lﬁgggyr&%& of bis
n BEETOREM(25my/ L) at room tenperature for 2hrs, and
then dried in vacuo oven at 60Q0C overni ght. Exanple

10: Pre (rjzamfr at iTad saf ofRiafn BRIneRRY 12 kit BBE % ;Jdgaer&qlamﬁfﬂac%%aﬁem
repar e ro or cln orm I N an
PR e Ak Al oggesan o e gploacing Form| Exanl ¢

11: Preparation of anorphous bis-nal eate Approxi mately

151 8f 6. h The salt of clalm 5, wherein the salt has a powder Xl-ray diffraction pattern
i.met ' 0 [ i
co p[)sm e%%sragﬁ&fgc raB%Xam lé- ggbq g(?/legtfe{égl (?1 4[8 6‘ 0.1, 21.6

d| sfs@ﬂ:\ﬁéd%%imm_ met hanol . The sol ution was pl aced
and dried in a vacuum oven at 4Q0C for 30 mnutes to

obtain t%‘e anRL QQIP%? clfaW K w@fme sa?’czhas Pé% oA dd WFpgpec’trum

amor phous free base Approxi mat el free base
AQy, %’”H’f'ﬂ@(%y? shgmiopl st Aol 1 thoxy) qui nol i n- 4-

yl oxy] benzof ur an- 3- car boxam de was dissolved in 2 nL
met hanokgt hargk sm %t UEfh o8 theTR BR! AIEHIQMIMANIMR spectrum

Pr: ﬁgcfnd rlgrpgg”ogbe lcal sﬂfrfls ata&lgwy (SW QS 6“ ({A/'\'g%% E grO ‘ISQ43 9 i& 1, and

€ anorphous
bi s16%di*ht RPsal t of
26/, 2-di met hyl - 6-[ 7- (2- nor phol i noet hoxy) qui nol i n- 4-

yI oxy] bed120f %@@al@of%%fnb@%eﬁw%e gait 1sT5'ﬁnx§f?é $f o 2 meﬁéa@é £8rm | and

1, wherein the salt Is crystalline.
bis-maleate Form Ill

10. A pharmaceutical composition comprising the salt of any of claims 1-9.
30
1. A capsule comprising the pharmaceutical composition of claim 10.
12, The capsule of claim 11 comprising from 0.1 to 50 mg free base equivalent

of the  Dbis-maleate salt of N, 2-dimethyl-8-{7-(2-morpholinoethoxy)quinolin-4-
35  vyloxylbenzofuran-3-carboxamide.

13. The capsule of claim 12 comprising from 0.5 to 25 mg free base equivalent
of the  Dbis-maleate salt of  N.2-dimethyl-8-[7-(2-morpholinoethoxy)quinolin-4-
yloxylbenzofuran-3-carboxamide.



3. The salt of claim1l1, wherein the salt is a

crystalline anhydrous salt. 4. The salt of claim 3,
woher/@im4bhe salt is a substantially pure pol yrorpb200§/002171

bi smal eate FormI. 5. The salt of claim 3, wherein the

salt has a powder X-ray diffragiion pattern conprising

a peak at diffraction angle (2 of 18.6 0.1. 6. The

salt of claimb5, wherein the salt has a powder X-ray

diffraction pattern conprising peaks at diffraction

angles (2Q Rf mémb of-thetind- dancd?- i, a IBardmal O 4hk, mbod comprising
whrarene o e "ind & Gaeparted oot o Mehoteuta
coprpssitipmofang Felagmadvi cal shift at 148.0 0.1 ppm 8.
The salt of claim?7, wherein the salt has a solid
state NMR spectrum conprising 13C chem cal shifts at
148.0 0.1, 118.0 0.1, 124.2 0.1, 143.9 0.1, and
162.5 0.1 ppm 9. The salt of claim1l1l, wherein the
salt is a mxture of bis-maleate Form| and
bis-maleate Form11l. 10. A pharmaceutical conposition
conprising the salt of any of clains 1-9. Il. A
capsul e conprising the pharnmaceutical conposition of
claim10. 12. The capsule of claim 11 conprising from
0.1 to 50 ng free base equival ent of the bis-nal eate
salt of

L/, 2-di met hyl - 6-[ 7- (2- nor phol i noet hoxy) qui no) i n- 4-

yl oxy] benzof ur an- 3- car boxam de. 13. The capsul e of
claim12 conprising from0.5 to 25 ng free base

equi val ent of the bis-naleate salt of

L/, 2-di met hyl - 6-[ 7- (2- nor phol i noet hoxy) qui nol i n- 4-

yl oxy] benzof ur an- 3- car boxam de. 14. A net hod of
treating cancer in a manmmal, the nethod conpri sing
adm nistering to the manmal a therapeutically
effecti ve anount of the pharmaceutical conposition of
any of claim 10.



