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tumor angiogenesis, and the growth of human xenograft tumors. This compound has been
described in the published U.S. patent application US 2005-0137395, published June 23,
2005, the disclosure of which is incorporated herein by reference in its entirety. Methods of
making the free base form of compound 1 are also described in the U.S. provisional

25  application 60/742,847, entitled “METHODS OF PREPARING A VEGF-R INHIBITOR", filed on
December 5, 2005.

It is advantageous to have salt and polymorphic forms having improved properties,
such as improved crystallinity, dissolution properties, and/or decreased hygroscopicity, while
maintaining chemical and enantiomeric stability properties. |
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Summary of the Invention

In one embodiment, the present invention provides a bis-maleate salt of N,2-
dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide. [n particular
aspects of this embodiment, the salt is anhydrous. In a further aspect, the salt is crystalline.



-2 In a further aspect the salt is a crystalline anhydrous salt. In a further
aspect the salt is a substantially pure polymorph of bis-maleate Form 1. In a
ﬁ e’r"%ﬁl&i the salt has a powder X-ray diffraction pattern CCOWB%PQ%%%}”
peak at diffraction angle (20) of 18.6 0.1. In a further aspect, the salt has a
powder X-ray diffraction pattern comprising b%?aks at 5 diffraction angles (20)
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comprising “C chemlcal shifts at positions essentially the same as shown in Figure 7. In a
further aspect the salt has a Raman spectrum comprising Raman shifts at 761 + 1, 1405 + 1,
and 1595 + 1 cm™. In a further aspect the salt has a Raman spectrum comprising Raman

shifts at positions essentially the same as shown in Figure 9.



shifts at positions essentially the same as shown in Figure 9. WO
2007/0117740 PCT/IB2006/002171 -3 In a further embodiment, the invention
prg/\ﬂ&g%7315?y%talllne bis-maleate salt of N,2- PCT/IB2006/002171
dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamid
e wherein the salt is a mixture of bis-maleaté Form | and bis-maleate Form

1. Preferably the mixture is a substantially pure mixture of bis-maleate Form
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more partoulsadys thvederystallifeafipmpatsnacpomisley peaigyatififfactionapatter) of
comprising.peaks ad. diffiactioe angles2 (RO).essentially dhe sameoaspsiiawanyirthe
Figure 1LnRRitReasthes £pphadinantifaeisryateiaedandparebumaeabh ahgles
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30 has afﬁ%/&é@)@?ﬁ%ﬂ?fﬁ%%ﬁ%ﬂh&%@oﬁﬂ%@i?ﬂgF‘ﬁ%’ﬁl{% diiafractgiys (20) of
angles (28)8eiséntfally Ahe!3ame a3neHBwh Gr- Frglireere Pariip gibyt ffisycrystalline form
emb¥diments thederystallfifisaftiermpptiaanolypiirig beafsfrb diffiizeienRogies Bo)ressentially
particulathélsencrystallimerfdigweh®s a powder X-ray diffraction pattern
comprising peaksaitheliractinrranpes/ Bthoboh2iba Qoliradich 21 ke Bate EMBIB. In
more parggtdashy thecsatalirendRdurbias Bpwees¥n g dHiEaabMhg peaks at
pattern C%ﬂ%ﬁ%@é‘@&é@)@f d&f&@fdﬁ%n@%ﬁ @O)EQern more particularly the crystalline
35 form has a powder X-ray diffraction pattern comprising peaks at diffraction angles (26) of
125+ 0.1, 21.2 £ 0.1, 21.6 £ 0.1, and 24.0 + 0.1.. Still more particularly, the crystalline form
has a powder X-ray diffraction pattern comprising peaks at diffraction angles (26) essentially
the same as shown in Figure 13,



125 0.1,21.2 0.1, 21.6 0.1, and 24.0 0.1.. Still more particularly, the
crystalline form has a powder X-ray diffraction pattern comprlsml%geaks at
dlélrggﬂ%oyﬂé?es (20) essentially the same as shown in Flgur% 002171
2007/0117740 PCT/1B2006/002171 -4 In a_gqther embodiment, the
crystalline form is a polymorph of free base Form 4. In particular the
crystalline form has a powder X-ray diffraction pattern comprising peaks at
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diffrégction angles{@69refBodintd, arcridailindidmiy/e BopaseHatisitasy the 6. In
crystallingiarsn hasmamudemdEay giiREIO RRREIRCOMPHSINDLRERKSAL at
diffractiof:angiRsda) 96)3:4 4 Qd 1 I 14Q 81 14R, Qni're Bé?ﬁic&?g@thg dryseitile form-
more paagggleswdmr ysteling fam, @aﬁpfszg P o Xraé}y SO0 o 0.4 »
pattern QPWPJ‘F'”QP‘??‘ %Qt diffy algt a’ln% re a ou QI)’a crgaisha Iéqlrg hﬁ% a
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N,2- dlmém 85-5[“7’- -ﬁfé?ﬂﬁéﬁnoethoxy)qumolln 4-yloxy]benzofuran-3-carbox
- amide, wheretf T ER)STRRAE tE I EsARBYPERNSs Bttt CONpIsifrym of free
Raman $htfts eds2AMeRY the’-23nsmheinegthshowindim-anipofBigeines-3 Eaboaniti,
a furtheméandiotierent ihefpre serd Rurentipriretates deianramar phusdatmipfhe
freezsbas@me as shown in any of Figures 17 to 22.
N,2-dimethyl-Gr[Z-{2+aresphualinge the naarinobinm War R enzaianSEarbake
amide. Bt exagifndiif-ames SiFREL AL ?Iwwg%féaﬁaycarboxamlde
diffractionPaURHL AT RHSIA.PEACSANdTacion ARIGS Het) eSS§Q}Aac%amsmg
same as shown, | AR R e nt.gfeseQQnAQ‘é‘SQ%?wﬂ furferTefates
bis- hoydrg%roml e sa hSeHRY -1 7 S
(2- morphol|nogﬂ%;xif)dlu|P1VC?FH°91f%?(ﬁ@é??%ﬁﬁﬁﬁ‘}ﬁr%ﬁ?ﬁ'&?éﬁ%@v frfsEy-e-7
embodirfeRtraheinggitores datti<HronAcaimiirbRsatiyStaline forene kinsotimene the
embodirtiinheneaistitsan hdanttakianerépolymarptef lbisbbiBreRotm skitlis a
a furthesenirddinrerd thigrorystdltineBoFam |. In a further embodiment the crystalline form
has a powder X-ray diffraction pattern comprising peaks at diffraction angles (26) essentially
35  the same as shown in Figure 29. In a further embodiment the salt is in a crystalline hydrate
form. In a further embodiment the salt is a substantially pure polymorph of bis-HBr Form L.
In a further embodiment the crystalline form has a powder X-ray diffraction pattern

comprising peaks at diffraction angles (26) essentially the same as shown in Figure 30,



has a powder X-ray diffraction pattern comprising peaks at diffraction angles
3) essentlall 35 the same as shown in Figure 29. In a further embodiment
QMELHY crystalllne hydrate form. In a further embodimérit HE4 e 1
substantlally pure polymorph of bis-HBr Form 11. In a further embodiment
the crystalline form has a powder X-ray diffrattion pattern comprising peaks
at diffraction angles (20) essentially the same as shown in Figure 30. WO
2007/017740 PGTpeonByenz fothespiayides ket v dnt cAMERHiE? thavigasthe
a pharmasewiest egimppRitiobraurepalbingEecabidomaleidte saftound of formula 1 in
bis-hydrcalayasmictecsatt)ios fregnbaseisosms adsthis=¢ enpounik efdamiovaniiomfurther
any of thgrsnystadlingr-assappitsiounhéessariaediiareimpbhitopyesend present
inversion fther imsRURe s SaRmNISSRRBY IHINenABNRiHh S LRI 6aMIcR from
Z?nrggglsrﬁqnfof%h%&rﬁé‘f%é'%Mﬁ@é!&ﬁ‘ QV%@t'BQm%R@fo,QH'%F ARGl éh#t§2
ent, the Rf ree ba uiy,
of o b PR LA TR SRS 1O 2GRS e
morpholifEHTo %@gsﬁ'?o °ﬁn4o SIS BT ER S B A R T s ¥o e M
aspect tHEM A& B‘ﬁiﬁﬁ%@%mqﬁ@"fb42’5”i¥iE)e?F8fé‘rB'é§€aé‘ﬁ’EiWH?8nt'Bf"‘tﬂgher
bis-rttale atebeditient N1ezcapsule comprises from 0.1 to 50 mg of free base N,2-dimethyl-6-{7-(2-
dimethyl-+6efi7¢Eretbrphalimdethdsy)rnredliend-sAdrydbeaz of lram - Buterbesegrhithe
e. In a fuetpend O embiseiment, tliescapsule compriseseiroreagsl to,30imetob-7-(2-
free basendtpddiliReiBylldiMd-yloxylbenzofuran-3-carboxamide.  In a further aspect the
morpholiggatvmstinolit oyl exyitsnzed wan Buraraexamidss AR dHRe st of

aqugt thﬁ 2%ﬂpéhUleS?PP)ﬂ‘mﬁﬁglIH&WOQ)I;alﬁﬂo%4mgxﬂgér1§&mcarboxam|de In. a
N,2- dlme}hr%l -6-[7-

the apsyle omp ses from 0. 5 to_ 25 mg free base equnval f the bis-
morphollnoefﬁo@? Rofih-ds f J enzou 3 2arboxa g ?1
aspect th&ERpaifR E%H r@%gw n¥'8 RGN reé%”%qé’('an %'adf\}?g s { s
bis-hydrotsfefritésalt of 15
N,2-dimethyl-6[7a(2tirorpiedimeeHbs I\ qaian RrYdgtokyBeee STufeaing-easoR @
amice. Inemiuethéclagipect theaspbtladtmhpesesiiorioiBsteind g érammmal a
base equivadeatieditherbisehyrosabd rarmgersedt hrmaceutical compositions of the present
N, 2-dimetiighian] és(@snmephelnnethoxy)quinclin-4-yloxylbenzofuran-3
carboxamide. I, apgtherRRbAdINentihedsy silies: Rraddes & metheddmater in a
treating CANGRLINg rzé?haamﬁémwmﬁ&gn hyRahathaMRthRALOMRTIRING) of
adméglstqgln%t 1%@%%‘3%@31 a gn{?&%)seolég& Xr%qe(ﬁptlve amount of any of the
pharmace““ca CO”“%’{PSJFAPQE gc}:.o S ?g%t 'rQé’eem“O“ %deen%?&!qbn?é%@%l}%'ﬂqelﬁod
another embodimMRE the iny ntion provi esa metﬂo of trea INg cancer in a

mammal, {HE7eTREES ?H@gad‘ﬁqf’ﬁ&é?.ﬁrg‘“f&”ﬂﬁ WA TERGRG &
human, a’%‘ﬂF‘%FraZSdfﬁ‘é’rtQB tREs BRRBRERKAPHUENtion as described herein.

In a particular aEjseeteataarrForapesirecatiing B EhERrErThBRRMERE, ofigrowt in a
metl#od fustivesl copgiiges adTindstevisigooT oI ROse R PRI FerAmount of a
anti-angiegepestscagenis, 1swgnaliteansducton phdizitessally astiprdleentbvenlvate
agents. Thedsveatioaralanalmamieindmeihonjfonthentseatmedaintshalimas Method,
cell growihinaoRQ MAER, EGRHAINGRMINR0 n QRIS L RIPHOISIBERGARer,
said ma %lea{‘caéz%%n RhaAANRGHRA §f iz & ARdelinRebabeY Gr@bdiar

phargg acemueﬁgr:%n% % e(%l% tcaanl:grsoavl%r%rn %Qr!gear ?ectal cancer, cancer of the anal region, stomach

cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes,
carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma
of the vulva, Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine,
cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland,



thereof, that is effective in treating abnormal cell growth. In one embodiment
of this method, the abnormal cell growth is cancer, including, but not limited
to?%ﬁr%&"%’gh%?é , bone cancer, pancreatic cancer, skin cancer,PgérﬁgéPogfoﬂ%yl
head or neck, cutaneous or intraocular 35 mglanoma, uterine cancer, ovarian
cancer, rectal cancer, cancer of the anal region, stomach cancer, colon
cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes,
carcinonfa"6¥ tRkmBSFARHERT, BERIFPhE bR CERAX, TdheiHiHIA GRiFR of the
vagina, cERSnBiRTgtcotarrenyEliPaICHb At B dwarearicdrrofhgiess, cancer of the
esophagtiaddearreeteopiitie sidnall thteieineenataglicarcpbtive @nitocrrnd tsy steaigelvis,
cancer ofiepra¢myroictiglanrdyat arcerobisierparashy poichglamd Wphoma, spinal axis
2007401 1urdbs Piécalr 18220 @600 2dit taryCatardea of thermsiramnal elane csai6@atne
of soft tissidgoinpneeEsf thendieityabdangeboidhen-RRpiSaRIABRICRNGR N is a
chronic qeAGHtedRukaniaikRPhofdie IPRAMAR.FanCELALIRe LalRAAS Estatic
cancer o@}&qrgﬁqurxgﬁ%g%t_er, renal cell carcinoma, carcinoma of the renal
pelvis, neoplavis,of (a6, cenlial nsTuous, SYSLeM (CNSD: Iy ONS oy i
Iym%h_omqa,msrﬁllna %XIS tumors, brain stem glioma, pituitary aﬁenoma, ora
comBinalioh 6F ofe b BPE" S AL HSFRE ATty e dPRTE! 7 ARSHAE P efntoBuREne"
of said n{&RI 1siceaBREPASETCRIY GRSFRAPIE sethEmgyAisrSImerpAtive distliggive in
includingresingnesrrimakertodrpgbrimsesdeitg vidr astatictumgpegemsiaipaad from the
restinosigrolhisonsiséntion alsdiaetatemto akyietiydofotsthentreataeitdsofintercalating
abnormaingeibtigsogudttiitaatol BibedeNzal vyhic hanioiy EEEnas RISt ek Rt O HHRiss,
marramabaRdN bRt hemuaB s &fs fatstles, ln@hartasraacastitalbiens.
acceptable salig sbvata therephethatispifRctedn BaBIRARPAIMALGEL: of
growth in,comBinalonwihAR LM AGRNLSKIREIBRMINE 29" Rt of
_ConSIStInc%rr?;tomlé%{ctﬁg%prﬁﬂgs'l a”‘ﬂgfwelé’ a s%,] tgl’ gnﬁ!érrpnet%&ogfg.sdcceptable salt or
|ntercalat|rl1\gnt a%tlbI?tI%S{ ro]);vﬂt]afsactor inhi |ktJors, cdl cy(?i:e INNIDItors, _
enzymeS tGpoisonerase nimitors, 186 BYARrS&h e B figparmaceutically
antifodi@&HAYToTICE" afftiohd AMbRERerA ASAA PP g feld Frnermalapitigawh is
also relaf®¥t AP Adetnli ¢l EBritp BSRIG T tinectreanie PRNGfeabrierpRRlskin
cell growender aceneameh e inrsidi dintp ek, ylrraysconyEsing arelamoanttegfi@cancer,
compouncetdrtirenfermedal loaasd edined diltevenadregiph arsmade uiieal]yeolon cancer,
acceptablessaltzpeesolvate: theienf, dhahimefteciverndeatiogabansmalcel the
groysh, aRghAePRAITBAGRHEH hQAGEERIBNRLBITHR v IgiRNsRMERIINEBt Al -,
said compggifiaysaid abnarmalcellgrowid is,&aneek Nelding BULROL o the
limited t%né%}ﬂec%@{%ﬁ{’JQQ&%%@WmB%BﬁEf&%eF@ﬂﬁee Eér%lm{/]roi arI.Iz:lcr% |rb§n%grco I’Ehe
of the hegdl of neck. ciiianequs of Inraoclar melanonis, Uiefing cancer,
ovarian canceﬁ rectal cancer, ca‘ncer’ofa tﬁe anal regloer‘t &iSrhach CAncefesEe
colon cafiCey: BreuSP AP B AL AR VBB A 6Pt T BiEm cancer of
tub88, cAItiiBCoF e S8 Rb RS, REAAG AN 9e CeKAx CRRSAD AL e
of the vai§IYa! BAVEHTOWREEBT ISy URaNHERIR kIR enige aden! calscemersitigin stem
esophaglisnearitéarpfteeosmall intestindiocaneey of the et iy stesers. In
cancer cintittetlryrigidingdatne , seaingerneictiotcp axatpygoic gianebroamseropitveh is a
adrenal glaigel, sareeia afssal, tissuangangerdf thedrethpsereas Cesithrostatic
pends, PEYstAtsohy or restinosis.
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



cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the
bladder, cancer of 30 the kidney or ureter, renal cell carcinoma, carcinoma of
th¥ Peit! gf B‘eKA% neoplasms of the central nervous system (CRFSS E%?Pr?é? 1
CNS lymphoma, spinal axis tumors, brain st glioma, pituitary adenoma, or
a combination of one or more of the foregoing cancers. In another
embodiment of said pharmaceutical composition, said abnormal cell growth is
a benigregnlifeirsipdelraes cgrmiel GenpRfinp A B frsepiiess: pakYiaiER BetigAt-
prostatic "B&ivjijsertrtsiaaion renstietics rorie fasive iticEIs! Felaleishigitars, enzymes,
pharmaceutieahgesa rosition Holotive! treirrantdifferatmntrhavaboesl| aproatiidregens.
mammal, includingia &iohadsoviiess eompeises fantaenmeuntof @ actsmporasbddted
formya LyigsHginaesabave rehinphauuass dtinatiyhaceapiakieaalherselvateaid
thereof, that is-efiactive in tigating.apnasmal el grawdh4n sorabinatiapowdthor o
an anti- tupha(%ac % ga(H)Q ZéQeJF?%ﬁosﬁc&ﬂéﬁa?quééﬂp%yéefchf'f%Efmréa%'.%CéQ&’ J GO,
the group.cons |sdg %Cme%gg |en Ibjtors aulw atlng aggnt u@pALs rdengst% tgssage
intercalating antl[)lo rovvtﬁ fac tor |nf’1$b|tors Ge l'evelein 5) >,
enzymes''t eﬂol@%‘?ﬂ@réjfgeﬁﬁ%?{‘o@reﬁ% RS oAl LS %Sémf’ﬁgdsﬁ gme, and refinal
anti-HornfSAESCUF BRIt fé?r‘i?jR‘Sﬂ@?’i@"’?ﬁigbﬁﬁ'\‘iéﬁffll?ﬁag]’éo”}%ﬁ?é%dﬁ@rﬁfetﬁﬁa loss
for the tresaieit YPh isoieRerragdsotiatttl I5eaitn PARGIBIJYRESACHE AIaTAYAENCY:
including haratgatrammjacberpiisiers raeipsiricte teng.tend aRicarrarsierieduasd Hn@iasedicald
compounigtaitne torenarlardsiassiefimbckrdboverapiaainfHetom dokditigdtyse associated
acceptablgsalicaibeolvatedéiereatidiatimeitrativedn ireatingesaisotigaraegdorferi,
Suchglisaigers BElutRERRCSIAKSIURQFSE U Bslaoma; ocular

disorders such ﬂﬁsmm{&lag dréB%Q%%%%%%@%?(%Qa%ﬁ%ﬁ%ﬁcg% osition for)

histoplasmosis 5 #mn% 181 SRGIEHDA LD ARYASCHIBHERUON O QI LRIAHG: o
diabetic re?lno a at0| arthritis; %one Ioss dlsor ers

osteoporG¥E YL tfgr@%%asg ARRBRATHIRSLL SSREBRS Bia O?Vae th)?re()f and an
hypercalG8IHE f%n?ﬁﬁﬁbr@?ﬁeﬁ&éf&ﬂ@fosﬁ Fied aff?d“o%’ﬂéﬁ%?%%ﬁ%sﬁufﬁ%ﬁ 5ipne!

glucéeortieardudientrmieinrscad AR FEstiYfrIe a1 B PaTHN R REFIPYgIher effective in
. infectionsrmthadimpetihoselast goidiad awihrraicrobial pathogens selected from

adenovirus, hantavingsgsiBoragies bsugydar fakpP-21 trdersndalisppiicBerdatelikitors,
pertussis Marth gratR-AcBlIPRINeas s Snhidniss| ANE0bEN algselgiesdo)anmgthochn
of (and to,a REAIMBRAKISAMWAMBOSIEGR B RHeAtibg-ahaaTEBslieal Gé@&ﬂblérbalt
a majnma| %mta qg&z@rlﬁﬁ%@dm@@w DALRAKES OoRpoSABRRARARE herein.
formula 8;?& 0 use(f:?l{ég\}? uym Cblto élg %EBIEB%@XM%Q hgor&?f \g%gcg’pb and

amount 0 o1 Fuost ancfglsms rlgcr%%tal rot %gé[tla ?nn%?ogse r]ees esc Q in WO
signal 20 ﬁfﬁﬁﬁ’uc%ﬁmﬁﬁﬁbl ol an anw ElPRIAIVE Bgents which amodnts

are togetﬁ@?@ﬁ%é‘?ﬂ?&sﬂ‘?‘jt?ét&ﬁﬁgz‘éaﬂ?@b 8r?~ﬁ’§?%8e°1|<@%‘%§’ 8084 MRSl a Rl Furopean
Anti-angiGgenesrs'isgfiontyosAEARE WINiied 2 (bn AtrIRSeEAIRPRRB i FL Arpjcation No.
inhib#tors SORRAP7G (fitraitPetphentZRopIeric s ey Mhithitbisied igheex 4. 1998), WO
(cyclooxyeasase [HytirhHoitarsaaare, Beosis i vaMsinetioishadtAuawebidpaRagt WO
of formuladizasia pharsnaceaujieally amceptaliol osaty @5 (euslvateuthsreofions), wWo
the methegsgbsl plinsreascepticabogepepitio naicleseriba[diEIERIRG (published July 13,
1994), European Patent Publication 931,788 (published July 28, 1999), WO 90/05719

35  (published May 331, 1990), WO 99/52910 (published October 21, 1999), WO 99/52889
(published October 21, 1999), WO 99/29667 (published June 17, 1999), PCT International

Application No. PCT/IB98/01113 (filed July 21, 1998), European Patent Application No.
99302232.1 (filed March 25, 1999), Great Britain Patent Application number 9912961.1 (filed

June 3, 1999), United States Provisional Application No. 60/148,464 (filed August 12, 1999),



Examples of useful COX-Il inhibitors include CELEBREXTM (alecoxib),
valdecoxib, and rofecoxib. Examples of useful matrix metalloproteinase
infiBit3rY %yg ‘Yescribed in WO 96/33172 (published October gﬁ?ﬁ%@éﬁ{"%ﬂl
96/27583 (published March 7, 1996), European Patent Application No.
97304971.1 (filed July 8, 1997), European Phtent Application No. 30
99308617.2 (filed October 29, 1999), WO 98/07697 (published February 26,
1998), Wied SlassTEH FRtSITER (Pavrdalfp 20, 2o 98PWYOiaRpie fRztent 5,861,510
(publishéesyxd gersten3191 998), WOEYSE3 §aBn{ fublicstiet 7AUgSrBisegoBYe 25,
WO 98/3876&(piiblished: Aergit $tco;rd@88 y\Webre8&/ BUHEGefytivinlis Retkrded Wi6;2
1998), Eancopeeers Rateifid bl inasto mdb Gay@ 46 éparblis hed iduiyhbBingl@9A)1.  More
EurapeancRatedrPublication &alsi & ikpwinlishesideinits ARED dMother matrix-
90/057 19 3mdpriblished: Mayis3 luhPA0hnAY WA 329M0-spMRESh /L6 IRREHo,

21, 1999),WQ nggsagd mp% ed October 21, 1999) WO 99/29667

(published Ju ter ai‘rlmfg\l CL%te |n con%bmath with the

PCT/IB98/0111F" %Fﬂ eﬁmi' ean

B e raéat Bl BR R Ao e
991%06 LAMRRIEF 56t B8 g8y igrifed States PrOV|S|onaI Application No.
60/148,464 (fiRHALHIQ-AIENPYB 2SO THOIRT 2y atPOTHB YoEI Bz -
-8 Unitedrpianies Paterdc8, 863,948 i Stiet-Iuereranyn26)-b9e9) suUivitpenBieli®gxa-
Patent S5086&1gB 20 ldsssacetamyiary=t9, 1308y aind; E(ropean P-atedthloro-4-fluoro-
Publicati®nzyi86)386=¢petlishyg d-dyinsn2bmn 0 e miiheDwihitehyad & die Fptoxyamide;
INCAEOrateghi)FeiPEABas HonkRRIE O YIEHR PR VM R-2rRRAMMP-9  a0ig
inhibitors ar&fhase thafhavr.ditiealRR-ReHMBIRRIRIING MY Erbar r&,c'ﬁ;butyu_
preferred, are H0seE h%éet?&t'\ﬁeéﬁfova \R%%F’L&Ze?e@& %MMFIJ)%& Qn 4

m(l\aﬂ I(;tréer ma rlx mﬁ/@llgr%ro ﬁgasgw 1pWI§9 i?zeﬁeauk/lﬁmﬁmiwega dro-
specific 8‘5(3'}7? ﬁaégo’(‘ff"ﬁ/l I\/Tﬁdlnﬁﬁgf%ygrﬂgeefuﬁ% oo voteRe™ " benzyioe)

coﬁ&ouhﬂgeﬁfiﬂ@‘wﬂéﬁyﬁf%ﬁﬁwﬂ Bperiles-332ePXiRie) 899388504eRi4e Fdld4
and the ROTCBIRTEUREF PRGN A-(hey SEHywRTPRI RS 1 -methyl-ethyl)-amino}-propionic

3-[[4-(4-fleidr - Ptetitieyd-dherxeeesedfepyingll-Hyddexycririasmdyiaty diopeaerti)-
am ino]-goriogiipaposicid; acid; 3-ex0-3-[4-(4~chloro-phenoxy)-benzenesulfonylamino]-8-oxa-
3-exo-3Hidythifl uaratphenaxyixienzesne sujopylantac]-8-ensa-3ipiqyalald-ghenoxy)-
1]ogtanamireasmsylisri fehya iamites 4 2R s 38 boklit-£0sRy4nfldosRys 3-14-
benzylomr&w@ns@y@a&%&ﬂwﬂmm&ms@x#&m@ IBSACHBMRNIG AGIG,

hyd roxy@mlg%rr}a%eutlcally acceptable salts, solvates and prodruﬁs of said compounds.

(4 tuoro-ghengy) Den2eesH o gl eia el Ry A-eabar e

3 a-(0 U R Y ﬂé%%%ﬁé%f%ﬂ%ﬁi%v@?&?%éma%w R =

amﬁ?o] ﬁﬂ?ﬁiﬁﬁfﬁf %wwhlblt EGFR (epidermal growth factor receptor) responses, such as EGFR
A-[4-(4-chitrsissh &Fbxgtbetiese rrag uifelpglamiiry | ety iobipieen-MECF (vascular
carboxykodatrddhyaraxfeaterideiibitors; and erbB2 receptor inhibitors, such as organic molecules
3-[4-(4-chlenmqale rex prbente resalferplanion efstepramERTEPTIN™ (Genentech, Inc.
pyran-3-gahexylicrasislsby damyamids) (2R, 3R)

1-[4{4-fluoro-2apRtAMLRSNZM GXYHBL in, for example in WO 95/19970 (published July 27,
benzene@gg)omd]gérmg{ %ﬂ}{ﬂ%hg&e/{ﬂ)flepi@% S R CRRNWIERS D nuary 22, 1998),

]I“Ilzglrgxyl‘?er:ggl(” § ar'%% e%aetgnt (47 49 |ﬁsu§d '\;I(ayc% / 998 GrR -inhibiting agents include,
b y)-pe %Jh m o<§%{1al an% Xles 0225 a c! anti-EGFR 22Mab (ImClone

-methyl- ehy ar%nlho 2 t%p
eﬁ%e’}'\eé“éumﬁ’ﬁylﬁﬁ RYdrox$érbifn SRSt sy &R B3P

3-[[4-(4- ﬁﬂ%‘?@spllﬂfﬁr@%?}
ran-4-yl)-



amlno] proplonlc acid,;

3 exo (1 -chloro-phenoxy)-benzenesulfonylamino]-8-oxa-
%ctane 3-carboxylic acid hydroxyamide;

3 endo 3 [4-(4-fluoro-phenoxy) 25 9.

benzenesulfonylamino]-8-oxa-bicyclo[3.2.ljoctane-3-carboxylic acid

hydroxyamide; and 3- h
(4- quoro(Pr?Hé%F&%%) J R ARt RIS eS| e a M T et fudaranet b Rtyhoaerle:

hydroxy¥ftid&seandShhath QEEUHE MG Ak Eptab W hiahayse SgirpNgrdersey, USA),
prodrugyRf Kaid CaHepeem Reserrd)camd pee dusion fiwrnul&etacamdngeof Hopkinton,
pharmadésthlisetesteptable salts and solvates thereof, can also be used in

complnatlon \A%bs_lqgm rgn§ % ?lén&péthgs?sy%ﬁggs g Z%iﬂts that Cc’}li be

inhibit EGF eplderma growt ctor rece response

antibodi EEF ARt e nd ey 'S éacalgrs tR KRS RRIRIS 331\/%@%' ate
(vascuIatlhe@ﬁtjo\fﬁg’f:a{i‘@'%‘?ﬂﬁﬁ"fa?é?ﬁ???ﬂ Pﬂtfﬂb?ﬁa%"b%%g@éé%tﬁtblﬁﬁ&t’@?szo
such as BRJaME MBfERGRIS! Mrliastissoiid PP dfiter tMey ek I8P ke dYSRo1/ #3813
exampldpiiERE RRIPSNTIVI 9856 VEAteYh1 aecrubliBelBis@abeFPan@i8 d/nited States
Californiggtéd SAJ3 B E (BRURdIMNwEItors ade dedciibedaspios gxansipe NowiDer 12,
951199 709fnublisdie dtatedy F2iknt 1085 11 19V RD8 4L (R uibish echiuaribQied I8
WO 98/@243 6200 ualishashdanyanysdy IS8 btaRO AT DS S RME Mugust 11,
5,747,498:45 346 Y1849 BB La FfAERsINB{ NG 28RBS NGIHAReq @a&@tﬁs&?%

limited tqq4 em%%lg@é ttttgsi'ﬁfﬁ C%%%d m%@%t% %@M&bé ecercaner 3,

Sys York, Ne
839 0 1 Str neca

b te: %%Wé’&%%%x R oo L BRI o o
BIBX 1389 VB SRR ér‘?ﬁﬂéﬂ%&%ﬁ?ut\?ﬁ% XEP e aVBRRE B?ri’hﬁ‘a?{a%{%ed by
New Jer’§f§;ﬁ’1‘3€s'}l)‘h%tha"éﬁt¥< 1RRENIHEFRRES, E8OBT TORATionYRR 'StatRsh 2R dips2
Jersey, (F8RY IngreCHitiand.J\arairgioshUR ek erivE AP PemALgrdoRipenentech,
(Seragehdrit SoftHepidiramrcoMatisadh astitasyy b eVE@ftibitsitans e fom Ribozyme
exaan pleEsWeEAd Goad) Srld(ﬁﬁﬁrs(ﬁﬁﬁmménm)romm) also be combined with a

compound of f Flg: rﬁ%lraecl 18 mgg%rrrsnasgc utlcaélxl ggfgggtggle%sv% E"éﬁ‘gl\éﬁoa”d the

thereof. VEG |tor are esc ibed in, for exam N

(PublishBaRAS)GTH%ES) ABEF (AFRRaf B RH S Ealion D &/ ey e
(filed MaP3) Y9G8y {TKRD: 15 e6Ee MiBiEISHIh e RiRYaR WilT2 soappnghafyormula 1
09/6142F frliplisised Blcrnsbieb2saigo ey iimitedobtauss atBR atiries i88uHSDase
(isstved Meewirtie VKD P/ OBI8S, (WITHISS/E0BEH6 1p Ubished RuSEHHentlished 89315,
United StaiesiRaternt 5888vlshad(inyusbday ohale/af9hubistited Htates2, 1998),
Patent H88G/428digsbedelainn2393898b tirtedoStatamddatlentn, 182)78sted
(issued Augyphibds 5589338 QI HIQR3 4G hublighed Maneh $ald98RnV¥@;7 305
ggl 329895 &&UW%@?% S@Qé %g%i'e%hw?tqg Kérgwgcgréég%:ﬁg% Q@témh%g%glt%l%%ety

é[y%cggl 541 %?fo g ??eé;en éngengg he aso scrébe érbgzt g’ §t tes

PCT/1IB2006/002171

(publish e anua att 4 ﬁ% nd in U |ted States
WO 98/85’2@? utﬁFsﬁ 3Januar 23 19 PG w?tlt:h are Reréin

incorpor2it Hg?' AR B rdte? éﬂr@we%zaa%atem SHMER B
VEGF ifMiBRAEA RS 1Mirst2e FERFSAIARY. of Kirkland, Washington, USA);
anti-VEGF modioelenéirdiftistye poshiSerarmebhustavitb B dutite Surbiratiancistiods
Californid;tendr&agiomygntie) adyatmbititorsazymendyom fRileez ypmeein transferase and
inhibitors of the receptor tyrosine kinase PDGFr, including the compounds disclosed and
claimed in the following United States patent applications: 09/221946 (filed December 28,
1998); 09/454058 (filed December 2, 1999); 09/501163 (filed February 9, 2000); 09/539930
(filed March 31, 2000); 09/202796 (filed May 22, 1997); 09/384339 (filed August 26, 1999);



20 (Boulder, Colorado) and Chiron (Emeryville, California). ErbB2 receptor
|nh|b|tors such as GW-282974 (Glaxo Wellcome plc), and the _ monoclonal
anti 83&?@1&-{4 209 (Aronex Pharmaceuticals Inc. of The Wooaﬁﬂa%m?%%én
USA) and 2B-1 (Chiron), may be administered in combination with a
compound of formula 1 or a pharmaceutical 9 ‘acceptable salt or solvate
thereof. Such erbB2 inhibitors include those 25 described in WO 98/02434
(publishefd)giisary20iled FIgYsARD 98B BNU B SaBRINEE defpses amigGhhey\iDthe
99/351320(puihdisrited] BistebSpra G9! \AAENO BLDRABINpaYlictred JiaubipysRRer 30,
1998), W09 BB D60 (fiediisketbdpoil1835), 08777 N @I5E08Y Q1( ol jstres217
July 27, @Q9edintatoStadgs-hatentdafadied hay(issuey). Dacesniperiotéhoth Bapnt

and gnitgghRtates Raighlisoi %Ma&bﬁ&\#@ﬁ& M akedinZnob 93 Ae £BE RRfNBIGNHSK
herein mg,g;ggrated by reference in its entirety. 30 ErbB2 receptor inhibitors

useful in the prg%g%g[}ﬁlqe@ftl%ﬂ?% @P9 &%ﬁ%k@@t@aﬂ: 9&“&9;@%%‘%@% Br solvate thereof

Provisional A£ lication NQ, 6 filed J?nua In Unite

States PraVisional APl \&V'a'horqeﬁsgeéﬁlfie?]é% rﬁténg a 0153? %3‘9 gi%@ bR
of which 'BFEHer8ih" ﬁ ?B%%F@&’W?%ﬂ?é’ﬁE@‘?ﬂ%??e?f‘%ﬂﬁ?b‘f{}m@mréfpa?ﬁ?s such
proliferafif& Héringteionic apeet aeiganthettieetetndd ¢ s Reanis s annsiheidiocksg
of the pré&demt inveantiorrifreitivecgshibitished pitiee fernesyhmeotRimersibapefriipitors, for
transferaseradthim Fibhien pofeih dareteptontiniosineskihes & FE @Freipms witkAd the
the compeatRglsudisciased apck. Clapeaied amiikesfallomnds thdt aiedeSiaten patprbent
applicatigRg:teR/iddlRAR.tElest daeaambRe 281 II8)isRU AR ket 13,647 (filed
Decgmbet 2mb998): 084aMiln 1 i IRt ES RN SR 0FARRI930 (filed

March 31, 200Q), 984@%%% (f'£§q74¥!:a>(e?e% %r‘ﬁ? s)otﬂgr(ﬁ?“%é’i?a@eﬂﬁ%&%%rs.ng

26, 1999% 2007 nd
09/3837 %e\( (Pna AwhléQm pi% S of %5 Pﬁeé/eC%n i]hoeucrl]ls rd rI S?(E cond on tcawhlch such

claimed fff w%ﬁoiwg Uhiv B?é'E 8?8‘%7‘]@"6?15‘1%8’%8% oy nEEB%E?H% treatment’,
60/168267 tfﬁ%d‘?(ﬁ%éfﬂﬁ%r%“@?%%%ﬁ/ﬁ@ﬁ@ (hfetf Eﬁ?ﬁ'ﬂ%raiotref@%)as
6013% 7 7eEnai serpalsiedr§P2e: 2000); 60/168217 (filed November 30, 1999),
and 60/20083 4 ¢fiksddVizgeth, 2AB0GME schstantipy fovesgoifiy pritents to a particular
applicatipvigrandiprovisiormalpatennegp icatiensisnbeneinnaaonpe fate thdiyes less
referencendn toeir pemdisety 18 GRIMpay paiebigrrslandn ava phrrmacedtieallyy by
acceptabl,gﬁa& arysheate thereehs siay alspdgiused with other agents useful
in treating abnaemal LRl GroMERAF GREGREN IRe! YT WRUTARLIIEA 48 diffraction
agents C&%@A&%&”H@%@'@&ta&g %WL%EME@H&G Jr?asﬂn?éaf%{svéhé%ﬂt}%@%aken into

CTLA4 (c totoxic lym C|tea n er agents.ca
of blockm%; @r L%\X Qm & anti-proli %gr'réttl\?eagw'lp rseﬁlg as ot ¥ Sp(g will

protein tlsgﬂ‘gﬁflrﬁ%g’{ﬁﬁﬁﬁﬁiﬁgs YapaRu MpRs! %SfB?ﬁ*é%%/Pﬁrot%‘iH“ﬁ’aﬂ%efé)éé{g%‘“ the
inhibitorSH¥YaRBEEal thd ’%@%@%@W?M@OWQ@P@W veraylibras well as
supPd. SpEEHIBYCiTE RARS RS cufieed pseeEiPthe gprEsseTam pvRstfsn and
include thibsdfattesekitvad in tidniteldIStittw ProvidRinel Ap plicado Aug0Aive3Te4gures
(filed 15cRecembaty23; 893 kmihicisdsniipein issoorpatatetriyce abesein citin N8R
entirety. dberierahdtreatingheatunsethiaatEain asiassatiesvise nsinaedssociated
means reugaiag analytical techniques, which are known to those of skill in the art. For example,

35  '®C chemical shifts measured in solid state NMR will typically have a variability of 0.1 ppm,

ositi

while Raman shifts will typically have a variability of 1 cm™.



alleviating, inhibiting the progress of, or preventing the disorder or condition
to which such term applies, or one or more symptoms of such disorder or
conditiBi 4 H& erm "treatment”, as used herein, unless otheriise TAAYATAH'!
refers to the act of treating as "treating” as 20 defined immediately above. As
used herein, the term "substantially pure' ' Wiith reference to a particular
polymorphic or amorphous form means that the polymorphic amorphous form
includes less than 10%, preferably Iess than 5% preferably less than 3%,
preferably less than 1% by weigjif Dész rgwiog forms of the
compound. 25#gwrdSeshbieraipothe term dm‘mrtladl;emhefsmnﬁs ricitatecfer en oe-

to X-ray giEaaLn.(RRBKRANLARS e sl DeHLABeakRRs IR AN dolymorph
intengity (@riability are taken into account. For example, one skilled in the art
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and'8houghkirberidee ol ejeiafiestive measures only. Similarly, as used herein,
"essentially theFigamé $havth o Eferens@doogetit & thechi vHRatsad el M2aitoethyl-6-{7-
Raman speripiannisirieniachio-alsm@reamnpassitexvairpibiiesassoeiated
with these anahyjigald@ehricgmaMBICEhar SokiionvpdRethpar afsskillitetbat arty,2-
For exargﬂlghﬁé []ﬁgnﬁl?&mﬁﬁ f%b{/f)tﬁ EHWHBQH%&%QI#%%@%&M%&V ll polymorph
typlqilly have a variability of 0.1 ppm, while Raman shifts will typlcally have a
variability of 1 ¢m’'. VXO 2007/01774 PCT racI:?%ZOO 002 71 11
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dimethylFB7U{2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamid
e, polymorph Gigesrmshovsigerés Staib W spestitil Stireiiviredp edtim ofitisdy!-6-
bis-malegte-satpnfihb@rdimethyinyloxylbenzofuran-3-carboxamide, polymaorph Form Ill.
[7-(2-morpholiregtb@xenaiaalifednyiDxydhtRzeivinstely GaH) Xesthitgam of the bis-
polymorpyEQEm LaitFighredsiiews & giiferentiaheetxipgi Gy Ry AT RG3-
thermogram, of the @M&@Aﬁé&%ﬂ't of

N,2-dimethyl-64 7-( QWOW olinﬁﬁethgxéf %'Tjag‘}]!)ﬂh% yoxylbenzafuran: &m%@myl 517~

carboxamide, po mor% Form 1 %}Jre ows a aman ect

the %?S rﬁ%fg Olla?? c&ur&rhn 4t¥llo nizofuran -3-carboxamide, po orp

(2- morphollnoé:t’ﬁi‘fﬁy%ﬁhﬁ?ﬁﬁﬁ ﬂYW&}ﬁBﬂzﬁfﬁ?%P\?@%r‘Hd%ﬁﬁd‘é& %’fﬁ)ﬁﬂto?bﬁ 2
Form |. Higgtey's-shewsang s vapein ot ptidsBrorme-SFame*piidhal @qieoreh
salt of N2m Il
dimethyl-6-[7-(Bigwernp kolimos ey ndifracioy| patigib @ zedvean AB2ethmbsib XebridR-
e, pelymeidaiholadir@imalinbliguie 5 sauisa-pausirinideayodifispatiompattern

of the bis- mamﬁé@éaﬂéﬂﬁm gpowder X-ray diffraction pattern of free base N,2-dimethyl-6-[7~(2-

dimethyl éo%&%omﬁgmlmﬁmwmmm -4-yiexvihrnzafuran3-carhoxamid

€, pO ymorp Figure 13 shows a powder X-ray diffraction pattern of free base N,2-dimethyl-6-[7-(2-

morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, polymorph Form 3.
35 Figure 14 shows a powder X-ray diffraction pattern of free base N,2-dimethyl-6-[7-(2-
morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, polymorph Form 4.
Figure 15 shows a powder X-ray diffraction pattern of free base N,2-dimethy!-6-[7-(2-
morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, polymorph Form 5.



Form Ill. Figure 7 shows a solid state NMR spectrum of the bis-maleate salt
of N,2-dimethyl-6- 20

[7\’(9 ?ﬂ%%ﬁgﬁéloethoxy)qumol|n 4-yloxyjbenzofuran-3- carboxgﬁlwgzo%/ 002171
polymorph Form 111. Figure 8 shows a dl_ffﬁr_entlal scanning calorimetery
(DSC) thermogram of the bis maleate salt o
N,2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-
carboxamide, PemIBRIAVEBRIHT f@bi‘gﬂgC%ﬁU%@eéi‘ REN R s wine]s ¢ (slalle) o
the bis-maleiatisostiieafoNrgietinietiprEpraps-carboxamide, polymorph Form 6.
(2-morpholino&kuexy)g ushotn 4-Rimep bemagtoturealn - 8F Ceb ObaamitE; ramope-
Form Il rloighaimobB sipuisoin dynaybiexapat-seiptempepitgmdrthedisamaleate
salt f N,2-  Figure 18 shows a Raman spectrograph of free base N,2-dimethyl-6-[7-(2-
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N m@,mmm@nwﬂ(%y )quinolin-4-yloxy]benzofuran-3-carboxamide, polymorph Form 4.
morpholinoethBey g #halinws -y oRgftren sesfeireared-celrfsrasivte Noblmatp Bl 7-(2-
Form 2. idgpisenddrshomusiaieeyst@betzayadiffractiompatielymofplr €erbase
N,2-dimethyl- &IBZTéZ'QZ shows a Raman spectrograph of free base N,2-dimethyl-6-{7-(2-
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Form 4. PEiyuren EP\ ws a powder X-ray diffraction pattern of free base
N,2- dlmethyl 6:'97"6224 shows a differential scanning calorimetery (DSC) thermogram of free base

morphoIM@JéTh@WﬁMr&%‘T“ﬂ@W‘MMHEBWWJSQGWB@W@%W&ph
Foren 5. MO\@B07#0427740 PCT/1B2006/002171 -12 Figure 16 shows a
powder X-ray diffracichdpatieneefifieednase M oAndirrethgtpiata(@gram of free base

morpholinaeihamnsripoheniesyivenaadinays.gonenamidertpsbyiaerph
Form 6. Figy ,:‘L;o§pgws a Raman spectrograph of free base

N,2- dlmethyl Qza shows a dlfferentlal scannmg calonmetery (DSC) thermogram of free base
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moupholinoethpisyiaesRadine-4 giexyiackzofuganiddroashyaramitdepolymaripk base
Form 3. FigureR0-6h0sm SdraidaRcspashingiamryiiaahasaroxamide,

N,2- dlm%M %7,_;&2,, 40
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Form 4. Figure 21 sho ree
N,2- dlm trﬁ; N _T-F/'((f morphohnoafmxy olm 4- ox enzofuran- gcarboxamlde polymorph

mo?ﬁholfﬁﬁ"&fhoxy)qumolm 4-yloxy]benzofuran-3-carboxamide, polymorph
Form 5. Figure 89S R8viacHRa RIACE et JiFafinopaterd Bl bis-HBr salt of N.2-
N, 2-dimethytik@-§77(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide polymorph
morpholmeethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, polymorph
Form 6. 15 Figure 23 shows a differential scanning calorimetery (DSC)
thermogram of free base



N,
2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxam
|d3V 68? g?é?] Form 1. Figure 24 shows a differential scanmﬁﬁ%ﬁ%‘?ﬂ%%@@
(DSC) thermogram of free base N,

2-dimethyl-6-[7-(2- morpholmoethoxy)qumolln -4-yloxy]benzofuran-3-carboxam
ide, 20 polymorph Form 2. Figure 25 shows a differential scanning
calorimetery (55@ Qhéb%@raﬁ?@ftﬁb@%ag% calorimetery (DSC) thermogram of the bis-
N, 2-dimbEnyl-647-(29horphatimstiexieeiaiminesiiosyjuesindfyloxylbenzofuran-3-
ran-3-cardaxamddes ojpolymorph Form 3. Figure 26 shows a differential
scanning calotigiedery Hox() difemnapsanniod teaeihasg (28C) thermogram of the bis-
N,2-gimgghyl-6sf¢-(2-snorphalineethexy)ariseharenexybantofyiamirestams-
amide, pﬂx@gr@f&qm 4. Figure 27 shows a differential scanning
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free base N 2@%%?}?98@[? @“ﬁ?é?bﬁ&l?%@@ttﬂb@%[ﬁ of the b's maleate s3lt of N,2-
nolif 4- ey e zerurenbiees bryxariiele; 4 pery RO PN EoHTr e eytRe 207 a0
shows aapowates Xrmay diffraction pattern of the bis-HBr salt of N,2-
dimethyl-6-[7-@gmosp biatvcathaky ety loxyiberize fopsiv3-dadfokainid-
e polymeaigbhoR s duiftighie SO shesntaA pPamdemies ayfliffiagtion pattern

of the bis-HBr salt of N,2-

dimgthyl-6-[7-(2-morpholinoethgxydesinglinsdsyiexyRengzofuran-3- carboxamid

spobmorer, Sl WRZOUEMT E T 209@49%7% A3l
shows a dlfferentla? scan%ln cgo A am o’ft e Elj
salt of NZaiRIaRYPE. f‘?"'&'n Yo OWﬂ?néjgf%B"xy elrumolln enzo fliran-3-
carboxafffti@2 AT PORIG UYe" ??@Wb@\g & H]‘ff@ Wﬂ%\i‘%’%’ Rﬂﬁylrt?‘fg%omra" %

(DSC) th@W??@g]"ﬂﬁ’F@f mepf_ﬁgargi ngrglg_gpt ’r@fmethods described in U.S. patent apphcatlon
N, 22dimetiijdaBo[iTg 2L PP ATBRErulNEgaitOH R34 2RSX b emird fisriasus: of which is
carboxamieleeretetrnetkir-ig uresdtcs havdicnsherthalgrefviraidto chariaby stse( FT@AJund
profile foy theatayBr-gakiddholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide are
N, 2-dimethyle@ali-(s erplolRRs thaxy MaHinmbin-dnlexylieesaodt radpArgarbexr-
amide, Fopm Fﬁ%‘df&, %é‘cé.l}l%\’% 3RS aM AiHsRRtinR AR raadHhe

bis-maleate s t methyl-6-[7- (2 mo hollnoethoxy)qumohn 4—yloxy]benzofuran -3-
dimethyl-6-[7- “mor %ollnoet %g umo |n en o; ran-3- P@r@ ﬂe

einan 3??8?67‘385?%‘?@'“5 B‘Fé{ REWS 2 POW ction patt
of free bg@éem quﬁﬁ&h%ganﬁ in an aqueous solvent medlum or |n a suitable organic
morpholﬁ?ﬁé‘ﬁh@)&%@a|ﬁ€1mDAL}ﬂ€BE§l]B@12¥5‘ﬂTPéﬁr§tEﬁﬁfﬁ%H@’ir’faé‘ﬁ‘“' evaporation

amorphwgl’ﬁ)ﬁmven’c the desired solid salt is obtained. The desired acid salt can also be
30 precipitated from a solution of the free base in an organic solvent by adding to the solution
an appropriate mineral or organic acid. Amorphous forms of free base and salts of N,2-
dimethy!-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide  can be
prepared by dissolving the free base or salt in an appropriate solvent such as methanol,

ethanol, or mixtures thereof, followed by drying to obtain the solid amorphous form.

he free ba e co wta € amou

35
Crystalline bis-maleate salt
The bis-maleate salt of N,2-dimethyl-6-{7-(2-morpholinoethoxy)quinolin-4-
yloxy]benzofuran-3-carboxamide can be produced with good crystaliinity, for example, by
dissolving the free base compound in any suitable solvent, such as CH.Cl,, THF, acetonitrile,



15 Detailed Description of the Invention Several unique physical forms of the
ound N 2-dimethyl-6-[7-(2-
mgvr ABITAS ﬁoxy)qumolln 4-yloxy]benzofuran-3- carboxamide HAVBZAEN 2171
been made. The free base compound
N,2-dimethyl-6-[7-(2-morpho|inoethoxy)qu|‘n16I|‘n-4-onxy]benzofuran-3-
carboxamide can be prepared according to methods described in U.S. patent
applicatisiny20etrtsh et 196 SFBoDB B sV 3PB BB PpakIR§sE Jthe) I3 opedy, the
the entirgidlisclosuneladf adrchn is snicbiperdtat hersiinatiynreferéroebsAdditonaby
methodseolysnakinehtbesltiee ibaperqaarpeiirets or solvent mixtures, such as mixtures of
N,2-dimgsbyiibitt @ naidph ol altiey 8 urashingdny Iexylhenz sfuian: 3washons-
am'@e ﬁ(ﬁéﬁﬁ@%t%@&“o% WMW\Q&LB@@%%%Q@“%M@@M@QMng the
"Metho eg fﬂ?pc%%&ﬁdvﬁ-g’fy EﬂimbéBWentf"Q}erQsD&Eﬁ@Pe%és a@OaQ\Selevated

WhIC IS a SO |ncor Oratg q,OW?](}/ )rz'e heereag 1) elc ac1d After coolmg the
N,2-dim - - - mor Jlinoet umo |n oxﬂﬁenz

carboxaf‘ﬂ'i 8%" ?rga??ﬁﬁ ”f?ergsﬂtéln ESRD ?)tﬁr? i ﬁrySta"me form
suitable %?ﬁ'B‘Eﬁtﬁsé‘Fﬁfé" ERhEYErThMEIE B8R organic acid in an aqueous solvent
medum or in d¥uiteBIEBPHaNIP8S\VEntheutls-aa9AEthE ol o ckfifaie-6-17(2-

ethanol, romgthiybeioatadeintl pan cateshrobvaporationmaktH@wolbeet, tiratified and
desired sliskeatetsae biadaed in Hygree sireth, aoitsatt gantadsse ber30eate Form | and
precipitaieshiiedie doselution of the free base in an organic solvent by adding

to the solution gRN,ARREIRHAEHNIREFRIAER SR REHpABRIP AL ek RS bis-
fl’ee]@aSﬁaqlé;%Sé“S cglé\lr%feate Form !l can also be converted to bis-maleate Form .| by
dimetrys g;!e 4 n%%rmoflheom%v>ﬂufmlegué e R

e can be a salvin %Ig@"t& to obtam

n Ite i anle te Form, a Ss’tll’l’ln an eP ac! " aerr] %PJ){
solvent STy ThetHANG!® ethan 817G mikture Shere fn?o fowed ryi 9“
obtain t%%’ﬁtﬁrﬁ% hoﬁ?f%%e@‘sf@r%faﬁﬁ?{b%@%8?88&%8\% Tg(eat Foftn Tis
bis-maleAfs I 'QFFRI12“6hﬁ@fFr§FI°Bd'[‘P BHAREIHOMbIAGdinolin-4-
yloy¥]benzcfuran-3-carboxamide can be produced with good crystallinity, for
exampleldble tlisaVingtaHebfitebis € vorhgdimbismalasgtesertadi| €/, 30l vet-&licR-
as CH2GlapHditostacgiqumitiiies- W 200AI0h-BHA4DRENIa82006/11)2771 -14
ethyl acetate, methanol, or ethanol at an elevated temperature (e.g. - 85C),

followed by the additionygf mateficacidiga suitapte SptwegtZmagification can

then be achieved TEUyQ}giiiL tiomror si%(y M Eppropriate Sofvents or
solvent mixtures, |steh-as-mjxtures-of—acetgpitrite-and-ethanclPther
methods of prep rlrm the h S- mnlbnfnsalf of-N 2 irnethy! 6 I‘L8
[7-(2-morpholino thﬂxv\am olin-4- vloxvlhpnmfur -3-carhoxamide include
dissolving the free base cdﬁﬁ)ound in any &ditable solvent, s(iéh as thyl
acetate at an eleyated termidératire (e.g. - B8C), followed by the addition of
solid maleic acid.|After cooli®ig the solutionfdt a rate of abou£20C per hour,
the resulting bis-maleate sa# in cfystalline f@em precipitates el can|be
collected by filtration. 10" Twg7polymorphic ipgms pf the bis-maeate salt of

N,2-dimethyl-6-[7H2= 202 44 17.0
.morp'h'olinoethOX\ Yguinehn ﬁig'!%y]bcnchua;ﬂn 3-carboxamitghave 'ﬁeen
identified and 558 57 137

24.8 36 11.1

26.2 3.4 26.9

27.2 33 7.6




characterized as indicated in Figures 1 to 10, and are designated as
bis-maleate Form | and bis-maleate Form lIll. Bis-maleate Form | can
pr‘éf&ﬁ?&ﬂ 48 Yescribed previously when making the bis- 15 mg&g{gzg%ﬁ{mzm
Bis-maleate Form Ill can also be converted tbo bis-maleate Form | by
suspending bis-maleate Form Il in a suitabl8 solvent such as acetonitrile,
followed by seeding with bis-maleate Form I, and stirring at an elevated
temperature (e.g. 50C) to obtain bis-maleate Form I. The powder X-ray
diffraction (PXRD}padtetata dMBisrathikeart Fompidas Formowis ishigtd iguigith with
correspoendisgridin tatedsd atebshaemidal Sidlsigalsh@@ Teblde. PXRD data
tabulation for Form | of the bis-maleate salt of N,2-dimethyl-6-[7-(2- morphol
inoethoxylge Binedkiarisidmedl BeRZS bR B OBIIROXA Rel Bie-maBER: BMafUE2-dimethyI-
'ntensi%f%%ﬁ héh %&ﬂo%g?q%n@hr&%lé@]&?z%f@ra#@c%r@o%a%@e 14.26.27.6

1486.0195 1 5-4-20-9—18-1-4-9-12:0-18F4-8 13526 24417,0 21.5
4.133.2 23.8 3.7 1L Mriers 6 §1CRreplebohiist 1oy | pgepay ool 8,7 3.1
7.1 WO 2007/017740 PCT/1132006/0021%% -15 The solid &thte NMR
spectrum of bis-maleate F8rm | i$ showdh¥Figure 2| with dtresppnding
tabulated carbon chiemical &hift data sha@in Table|2. 5 Tdbfe 2: Carbon
chemical shifts of pplymorph Forin T of the7lis-malealte salt GfaN,2-dimethyl-
6-[7-(2-morpholi nogthoxyjguinolin-4-ytggyfoenzofuran-3-carboxam ide.
Peak Number 13C Ehemicgt-Shiftsipmisiptensity tArbitrargnits1 173.4
2.1 2171.56.1 3169063 158 55

8 154.6 9.7

9 150.7 9.8

10 148.0 3.6

11 143.9 6.3

12 140.0 3.7

13 137.5 3.1

14 136.0 3.8

15 124.7 55

16 124.2 12.0

17 122.9 5.0

18 118.0 55

19 116.5 7.1

20 112.1 6.3

21 106.3 79

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

27 486 45

28 27.8 5.9

29 16.9 8.0

*Peak numbers list all peaks by descending chemical shifts.
Referenced 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.



4167.37.9 5165.08.3 6163.19.9 7162.55.6 8154.6 9.7 9150.7 9.8
10148.03.6 11 143.96.3 12 140.03.7 13137.53.1 14 136.03.8 15
12%978"806"24.2 12.0 17 122.95.0 18 118.05.5 19 116.57 1530 Y3'1!
6.3 21 106.3 M7. 22 102.9 23 64.6 24 62.6 2556.1 26 55.5 27 48.6 4.5
2827.85.9 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's PRk RGIgwes ftdissitrstedinTatySdbpendingoy the"actaar
setup ofther@RMAS bsaneeperfivientisl havaridierss €P1AS ftensiterraieniot
necessariycfdasiitadivee W@ POERIEIIL Figd® PCT11132006/002171 -16 The
DSC thermograyaptisroraleate bormmd isoshmaatén Fsigurer3, tredRatas(7-(2-
spegtrographyins-Risqpiente: FekbiisrAWRABkigIHE 4, ans,te-dynande be
vapor sorplion, REPHIS Bk bis-MALRHE JRORILAISSRRWR IR Joleuiern RO R Eabr
Form I”\A%flcﬁ'\h%ebg?%%!le%%-em%%gfg ﬁg@ﬂﬂ%‘%ﬁ@(‘ﬁ@ i[rlé(éfaéd out., Bis-maleate Form Il
SSOViIN

morpholinoethox um0|n-4-g_ox e 1391%12 n-3-car %X%@&Qaeol'es sa&[;lé/n(gr%&gh as
4 S .

can. a epared by di . For
and canB& *BRoducEd” Tor Bkample goy disso vm%ﬁls-mb eaje Form | in a
solvent §E%W'5%ev\];%ﬁ‘é{¥e8ﬁérseedmg with bis-maleate Forth 1!l to obtain the converston of Form |
10  to Form lll. The powder X-ray diffraction (PXRD) pattern of bis-maleate Form Il is shown in
Figure 6, with corresponding tabulated data shown in Table 3.

Table 3: PXRD data tabulation for polymorph Form Il of the bis-maleate salt of N,2-
dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide.

15
26(9 D value Intensity (counts)
6.4 13.7 9.8
8.3 10.6 5.1
9.0 9.8 5.0
9.6 9.2 8.0
11.9 7.4 6.0
12.7 7.0 15.5
14.4 6.2 10.0
14.9 6.0 12.3
16.3 54 8.1
17.4 5.1 11.3
20.1 4.4 10.6
21.3 42 30.3
24.3 3.7 9.3
251 3.6 7.4
25.9 3.4 16.9
27.9 3.2 11.0

The solid state NMR spectrum of bis-maleate Form Il is shown in Figure 7, with
corresponding tabulated carbon chemical shift data shown in Table 4.



which the hydrated bis-maleate Form Il can then be precipitated out.
Bis-maleate Form Il can also be prepared by dissolving bis-maleate Form |
in R &0 dBIvent, such as acetonitrile, fallowed by seedmé’ Qlithp2006/002171
bis-maleate Form Il to obtain the conversion of Form | 10 to Form Ill. The
powder X-ray diffraction (PXRD) pattern of bis- maleate Form Il is shown in

Figure 6 W|th C ggo%p ndJn
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Rj’ EZPXRD

dimethyFE\§Y2- Wl be‘HE’ﬁPWBEtEﬁWWGEHPISW RSB ﬁbﬁ%f’ﬁfaﬂ % carboxam
ide. 15 20() D value Intensity (counts) 6.4 13.7 9.8 8.3 10.6 5.1 9.09.8 5.0

9.69.28.0 11.9 7.4 Adndders 7.0 1525 HA#672 10.0 476 0 123 16.35.4
8.1 17.45.111.3 20T4.410.6 |21.344738.3 24.38.79.3625.1 3.6 7.4
25.9 3.4 16.9 27.9 B:2"119 The sotid staggdNMR spectrurm ggbis-maleate
Form Ill is shown inFigtres7-with—eorresgonding-tabttated ) chemical
shift data shown in [Fable-4,-WO-2007/017740-PCTAB2006/H)2171 -17
Table 4: Carbon chémical shifts af polymaorph Form Il of thp his-maleate salt
of N,2- dim ethyl-6- 7-(2-m%rpho moethé%fhu 50
inolin-4-yloxy]benzafuran-$carbaxamidd®¥eak Number' C &emigal Shifts
intensity” IPPM] Arbitra Uriits 1 172.5 61842 168.8 6.5 3 168.1 6.7 4 166.1
4,8 5165.45.0 8 150.9 7.3

9 149.2 2.8

10 142.2 45

11 137.7 42

12 137.0 56

13 132.8 27

14 125.8 3.1

15 124.0 6.2

16 123.3 4.6

17 122.6 46

18 119.0 36

19 116.1 5.7

20 111.4 4.5

21 106.4 37

22 103.3 37

23 99.2 3.9

24 65.9 3.0

25 64.5 3.8

26 62.1 37

27 55.0 3.4

28 54.5 3.9

29 49.9 32

30 26.5 5.4

31 14.8 6.1

5 *Peak numbers lists all peaks by descending chemical shifts.

Referenced 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.



6 163.6 12.0 7154.46.5 8150.97.3 9149.22.8 10142.24.5 11137.7
4.2 12137.05.6 13132.82.7 14125.83.1 15124.06,2 16 123.34.6 17
12588 19.0 3.6 19116.15.7 20111.4 45 21 106.4 X7Z2H43E™
3.7 2399.23.9 2465.93.0 2564.53.8 26 62.13.7 27 55.03.4 2854.5
3.9 2949.93.2 3026.55.4 31 14.8 6.1 5 Speak numbers lists all peaks by
descending chemical shifts. Referenced to external sample of solid phase
adamantane atr2PSHEirmIDEinit speeate ITaghits isi stenaitidsaemsy 415 Raman
dependisignotheh &utbiainsetelp Tithd EFRAS EgpefAnenhted paearaarpes sorption
CPMA Spntignsitiesraieateiome tossanityigtismttdtive. WO 2007/017740
PCT/1B2006/G02%6ik sk BheilySEtibeumactan tond ig-maleateEasnsal dsn,2-
shown infigiyre. ﬁ»f(mﬁo%m@thmtﬁgﬂlfa@bxwfem@nﬁ&ﬁ-l%%&gﬁme'||ei& shown
shown iRddgure.Beand the dynamic vapor sorption profile for bis-maleate
Form Il is shown in Figure 10. The SO|Id state stability of the polymorphic

farms of_the bi msale te salt
dlmethyT 17" mordaho moe%b” ?Jfln(tJ?n ajtﬁer?%flfrfan/vf %2115034(6 e

e are sh@%ﬂ"%‘éﬂﬁquﬁé{ﬂi‘@ %yloxy] enzofuran-3-carboxam|de Form and il at

10 40°C/75%RH

Samples T(0) T (1 week) T (4 week) T (6 week)
open  close open  close open close

Bis-maleate 99.9 % 99.9 99.9%  99.9 99.9% 99.8% 92.9 %
Form | % %

Form | Form! Form | Form| Form| Form | Form |
Bis-maleate  99.9% - - - - - 99.9%
Form I}l

Form lli Form Ill Form il - Form it

The water solubility of the polymorphic Forms | and 11l of the bis-maleate salt of N,2-
dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide are shown
15  below in Table 6.

Table 8;: Water solubility of bis-maleate saits of N,2-dimethyl-6-[7-(2-
morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide.

Salt form Solubility mg/mL
Bis-maleate Form | At least 150 (pH 3.6)
Bis-maleate Form Ill 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-6-{7-(2-morpholinoethoxy)quinolin-4-yloxylbenzofuran-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 5: Solid state stability of the bis-maleate salt of N,2-dimethyl-6-[7-(2-
morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, Form | and Il
atwﬁ)z%@ﬁ%%aRH Samples T (0) T (1 week) T (4 week) T (%C\X/é%%?)"%‘%ﬁ”
close open close open close Bis-maleate 99.9% 99.9 99.9% 99.9 99.9%
99.8% 99.9% Form | % % Form | Form | Form | Form | Form | Form | Form |
Bis-maleate 99.9% - - - - - 99.9% Form Il Form lll Form Il Form Il - Form llI
The water solubility of the polymorphic Forms | and I I | of the bis-maleate
salt of [\F;‘Q/stalline bis-HBr salt
dimethyl-6-[7-{2emor plselidoetmusts ) quisaslin-4&td3§be n 25furai-3astigh@imiét
e are shessnolbbehlgwuinolablet]tEatlersi-ANateraoliabity iaf biskmal edte good
saltg of NMydaiinethidxndiy 2y Brehpink Reetaexygepdinekh any suitable solvent, such
n-4-yloxylRenzo iR AeAIROXAMNide RalhdABbISH LBl Maele Ris wialaatre
Form | '%é&egsklépf@&h%@/ 'ﬁ{é‘é&ﬁl?@&? @%Mlﬂ&@%gégtm@ é%i&)nt?chh as
Amorphgclgfor%?t'ﬁém '%a?% ,ﬁzc%yg'aaﬁh&%eaqem. EXAMRI. b ABATRRASHR RIFLRL o

the bis-majeate salt o te of about 20°C per h in Examples.9 and 10, at least
dimethyl28 TSRO B AGTIRGEthxy ) GUINOIin-A-y o&?@%@nzo Gran-3-carboxamid
e cih aldt BERLEIBY G ESBR MG 1 B rbTaRtE SRR Ay MpropTiats o
solvent §§creaShtetna bl 2R dors Wi ARMGTeNyiag é%‘b‘??fagﬁt?fﬁ% EViN
the solicFiarrotprrogis fissenaldepwnths FX oAy A §riPat AU BRI M fielvate and
amorpheusdiissmbde ateHBrvis Shaerpindsigury GHaWO ROST/OLTFHEr Form | is
PCT/I820061G02% it 2d IhErystalioenkisebtBi salbid-Her gy drefarenmdagsals’.
(binrﬂh@fMQm@m‘ﬂﬁﬁcﬁzn(gaﬁem for bis-HBr Form 1l is shown in Figure 30, the DSC
morpholinoethaxyaseelin-4siarxd R afuighSssaroxamidRam bR profie for
producegd with 900d .o CryR Rk {97 BXARIRIE, LY dSSAMDS ARG hefubRREton
compound in any siiiable sqlvent, such as, Sty S oATEIRNEG, BWie-c
acetate, m@ﬁr)anof or ethanol at an elevat ,te%g\ ra}%reHBge 9. I?ShCQV elght
followed¥§ ﬁ‘?@%&ahi()Tﬂeotf_]ﬁr%’fgé%?@?ﬁrf% T A sﬁlﬁa_ T3 Sbivent such s
aceABnithE. ot AE% BARD ERFAHAIIM DT A e S e K B BIREIRET by SaTPg e
solution k4B EUM téniplerain & Qe reauest éﬂﬁ‘é[ﬁs%‘ﬂd'ﬁﬁf%ﬁ?’feﬁ\‘?@ﬁ'&ﬁ?n4‘i}%
Exampléb<etarabishiBat hradivies ilgaifgiffesentderipdediine forms of the bis-HBr
salt can be obtainetd Sne spolitathhiforemiof fehes bighpB-IdRisY eV, 2-dimethyl-
anhydrosigrfenndpHtinagnen sebmelting ipenperatitesafo G3d: (gee shown below in

25 Table?7.

Table 7: Solid state stability of the bis-HBr salt of N,2-dimethyl-6-{7-(2-

morpholinoethoxy)quinolin-4-yloxy]benzofuran-3-carboxamide, ~Forms | and Il at
40°C/75%RH.
30
Samples T(0) T (1 week) T (4 week) T (6 week)
open close open close open close

Bis-HBr - - - - - - -
Form |

Form 1 Form I&ll  Form 1 Form || Form 1&!l  Form !l Form lI
Bis-HBr 0853% 98.61% 98.70 % 9862%  98.66 % 98.49 % 98.61 %
Form I

Form li Form | Form Il Form I Form Il Form Il Form i

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



Figure 31) and is designated as bis-HBr Form I. A second polymorphic form
is a solvate and is designated as bis-HBr Form Il. The powder X-ra
d.ﬁfr%ﬂ%%%ﬂﬁ%m for bis-HBr Form | is shown in Figure 29, W‘Fﬁg/ﬁ% AV ionth
thermogram for bis-HBr Form | is shown m_l; jure 31. 15 The powder X-ray
diffraction pattern for bis-HBr Form Il is shown in Figure 30, the DSC
thermogram for bis-HBr Form Il is shown in Figure 32, and a
thermogravimetric profile for bis-HBr Form Il is shown in Figure 33. Bis-HBr
Form |1 is2Risdlvat®/ it raolyriliva dedphRitiznts teihfetinaty | SHEEE (wuehdipeioxy)
32). Thewhectetyieitipgzobint-8fchisskdBidé-orm 1l is 248C (see Figure 32). The
thermograwmetnc anaIyS|s (TGA) of bIS HBr Form Il shows a weight 20 loss
of 4.5%"Uft 721 (o]0} itration was

MEEUENL. The result

|nd|cated a Wammm@mtpf 4. 1% Therefo;%@%)ﬁgﬁ[,ﬁ@{m Il was identified
T oHe-s Hehmershic forms of the

bis-HBr % alt OI

é; dlmeth I-
6-[7-(2- mc')‘fpﬁof d'e?hoxy qumolln -4-ylo II}{/]benzofuran -3-carboxamide are

shown below ifiY88"&0Id°Meralle 7S offsstatestalnityBithe biINEmEaT o8-
N,2- dlm@tﬁyh-@ff’ﬁb%y quinolin-4-yloxy]benzofuran-3-carboxamide can also be prepared as

morpholiseertbraXy erainrén34e\fo R bimeof anarBcrbe xbintdesE Gigne tieb{-
at 40C/T5HoFphblidfdthogmplass-yloxylbenzbfilran=3-carboxamide halk been identified and
week.....characterized .as indicated. il | F(éJW@@kto 28. . Thase six-crystaline fornﬁsf B free base N,2-
week.... dimethyl6-7-(2- morphohn%%ﬂ@%rppﬁ&ﬁgéﬁfoﬂgﬁré ElaRgaRiR-HBr - - 'aFe

---F I E Il I
SRR SRS e e P

Form Il Form It Form | rffeorm I% orm S I “ihe waLfer solubility of the two

polymorphlc forms of the bis-HBr salt of N,2-dimethyl-

6-[7-(2- rﬁ&ﬁfﬁ%‘fﬂﬁféﬁﬁﬁ?&f)qumohn 4-yloxylbenzofuran-3-carboxamide are
shown below ifis TapESN\REPEIRIGT ZTRPPE TITBIAT6IBe 2ASE Pf /2D N ediie-6-
8: Watels@tmoilitylopdiiexiHBirstits-\oixiNr2retifmetidytBodrafiienmanp histirnee thoxydy
quinolin-diesdioxy]berrzeftean i3-casboxartidensal sdorm srSahabdityBisdH Bikture,
Forpo | >rcionargiyndr{Rb1@.4) alisold Ba-E106Bothi tROSBNGARMbEHAR. D EHY St

free basgy 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, aqueous propylene glycol or dextrose
solutions. Such dosage forms can be suitably buffered, if desired.



Crystalline forms of the free base compound N,2-dimethyl-6-[7-(2-

mor hollnoethoxy)qumolln -4-yloxy]benzofuran-3-carboxamide can also be
pr‘é/[{))a%%& W Wescribed in Examples 3 to 8. Six different crystﬁlﬁﬁéﬁ@ﬂ?{g%w
free base N,2-dimethyl-6-[7 10 5

(2-morpholinoethoxy)quinolin-4- onxy]benzo}uran 3-carboxamide have been

identified and characterized as indicated in Figures 11 to 28, These six
crystalllne forﬁgtqgfefr%@rma%tﬁlzcamers include inert diluents or f||lers water and various

dimethy I @R?- E2L4PIBst ph Bih GBAMERSY G NoMPR A RYe iz StaiFeth - SR eidmaickieong
e are degiRfiratesvasFréevpinge polimcrpR s thed's. Free s sEIpristsh
Forms leblrd dostednidyydnitesewibiensasufress vide doidrmey 2e 33y caet] téether with
anhydradsoubSidinegrphodscirae dase Agrindicated itefzianplged Zjliames and with
amorphgrsnfpsgenef im Bea base abiN adiimethykditionally, lubricating agents such as
[7-(2-marphelineetbexy) inalinu¥amd RN aRfuradr3-GREADXG RIS AR BlSes.
be made By GisRenI e drae %%em' WAL lipie ,ﬁ@yﬁgﬁéh&n ARALIatin
ethanol; mgetha”?JrE?'XfBér %;rﬁal lﬁere S, .r}éluéé( 'chﬁe 29 %tm?SLP fﬁl 10.0hLain,

the SO|I morphaous form. X-ra ractlon ern

amorph8td Tfr@éyﬁtgg &P PR shOWh |a LElouﬁre $E"5Fhe P 'sxérﬁﬁrﬁv%er? red h <5
relates @@H’éﬁ‘ﬁ%@ﬁtl@%&ﬁ?&%’?ﬂdﬁe&bﬁ?ﬁr@r‘f&"i'?l%ec\/\éf HolRS %ﬁ)?é"i%eé?"’”g or
forms ofNcgnginaeisy RB{TI(Pa%6T ShBIRS GBth b LGk M Ring mgents or suspending
yloxy]bexgafurtageBec arto xdinaitie sishdescrifrad dieamsin. PRRdensagksericalycerin, or
compositiehisapbrthidgpreisent invention may, for example, be in a form suitable
for mral administaiie of pepaiiadplatio s ppstisepillai powmdenosiisitain e deleasent of
formulatigns.csppsinn aSUSBEN ORI Fr PasrAasahol3jSGIANMAR SaBlEFlEexamples,

solutions JUspRRSINA ehemudsing LltericabadpinaiFg i B A LIIBENL AR
cream otrdfgor r(alg;gé)admlnlstratlon as a suppository. The pharmaceutical 30

composition may be in unit dosage forrgs SU|tabIe for single administration of
preC|se dosages. The pharmaceutical ition will incl

corVentional pRBrRARRERiELT CAFFRTI P BB ANG A ESmp Lhus”ate LBy
to the irRAEisHBRERSR A SMRRIAGREAERE THeaRMitiOrF t‘?t%%fﬁ?&?ﬂﬁ@%fﬁ"‘efcom of
medicintP greptratirrdeuical Hyjieh i 2parAehs edraa it e deto EesHRTIEIR:

parenteMstimdsamiMetdials forms include solutions or suspensions of active 35
compounds inosterit-ageeoiug Godtitiens PR ) exeinpisuarses b Prop Fiewes 3, 8,
glyes| opgiexisose asobatians cmisah dosage doroosreanabansiitablyrbuefiereshnible
desired Wa 2004/ QLh W AG RE T 1BARGDN2LAd) aRImaMEwith a pinhole. The
pharma&%f&@w&@rgﬁ&}&guﬁe&é@ rFo%Uvb%er £ lgglg%aWI%g rf@Wﬁft&%d then

organic solvent32 TheB (Q’%rmaceu}[rla gofc'lo n(?lﬁltlgn nltroa%w Sssel ed’thgontaeréas
addltlonafnﬁ’ﬁ%f'o ooenEs such asfiavorin inder gy fts and ihe NKke

Thus for oral ZANSFiISEFALBI ¢85 &8k gfﬂ? t%‘?’&%"é%(?n& i, Lﬁuéﬁ gy 34
citr®® acrihiay e HspRs\rsectineihBe ilavBareients disiiesrans weRplaged on 2
starch, aligirseonicidliemaitieresirpetserpsk iiearewlandswivn Baseing adgisseger D8
such as(Bugs0SES gretatiredsiccaimeiawihddiiOnal hetdctbri CEterrystgevs! sumhrasX-
magnesiysosieakalaaned kinplaund guliate poddatareniash usebibboimgstroms.
tabletin%ﬁng‘%&ec’ted from 4 to 40 °26 using a step scan of 0.02° with a step time of 60.1
35 seconds. Diffraction peaks are typically measured at a sensitivity of + 0.1 degrees (20).
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 into
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



Solid compositions of a similar type may also be employed in soft and hard
filled gelatin _capsules. Preferred materials, therefor, include lactose or milk
Sl}ﬁglgg%?]rﬂd'ﬁ molecular 10 weight polyethylene glycols. whéf Télcﬁf%s[? 21N
suspensions or elixirs are desired for oral administration the active
compound therein may be combined with Vafious sweetening or flavoring
agents, coloring matters or dyes and, if desired, emulsifying agents or
suspenditig? ayerpase t@fgwﬂpwnhﬁtﬁme@@(s@@ri\"dé Wealtespestivanstst. pFopyhemiss
glycol, gigeerissitonedosnbiaatigits diureof. dEnVietimelkidf. prepatisigsyianiouspeed
pharmaeentiticat eeniposiiians wattpiansperiicaamount afimbatbie o ae ubdatao
known, gk lbig.arparent, to those skilled in this art. For examples, see

Remjngton’s PhamacelticalReisncemeMark RPokdishing oo paRielrasiBbient
Pa., 15th, Bdifions 9@%%&%@&%&%&@ emm@m ANELPIARA 3L QPSNze the
prowded be|0¥\é fsl‘|hv1’ter ”tlauértgg‘st %O%ﬂgatle)lglem acf:y th%r%g%g‘g ?&e{:tsz%f s and the
embodlm nts of the'invention. It IS to be understoo att

present FRCERESH Wafsllmlt(%cfS in any%%lscﬁns \ﬁeres%cgu"e%f'vfn foel%Cle %G ay or 45
example9§°°ﬂﬂ%tr?88§p§ﬁt&’ﬂ‘/lE(Fé?l‘aﬂ@%ﬁ‘ff&f@ﬁﬁaﬂ”§éﬁﬁﬁfﬁ§"@ﬁ8ﬁF‘H%WY’B its
DS merieidcionahtst enslin A Frgtrdgniss! PEOAYDBIBTEHNEBY AETE ity
carried ofit BdipgPa Q1000, Themal Analysis Instruments. Sample weight

ranged from 1Ttee Ramgninrachdrdaetibally is¢alees allLAmandin [paz? witlh epljmisittoleing
The sampleswigrereedililaiceste 8Gthdjoltoyieasteyavisoifaer malbbole tote3ind
minutesiaRgddhans FARRRA #cARRIR! (R dHicaispaurRiesPinkQke/ PBtls Efikted on
nitr%er‘tN@WdrﬁédBﬁaH‘éﬁ% 288 oRANE T XaaN Dfitas HRR RXEREY R XBRY
data for f ggwﬂl@%(l.unﬁ:laln% coégre?’oq’ | tﬁgcﬁn& 3%%%5%&9:”’9@28 are typically

according to tot followin i)rptocor A sample (2 mg) was placed on a

a as
mlcroscoplc ‘Sfide with zer round The sam le was then placed in a

Discover D8 (BFuRdF A% ﬁn&t\l“es WP BRE Wi S GBSO TetELtsre the
The sysf@ﬁ*’ﬁ‘%@&%?%‘ﬁpér%?”’?ﬁ?%@ﬁ efr\‘?ﬁ%ﬂ t‘ﬁﬁ%ﬂ%{?%ékﬂ/"ﬂﬁﬁ‘% FRASEPIY
prodide €ftha $ak frssiefisatreusd e BidfRtroiensitiades paeleBitected from 4 to
40 20 using a step scan of 0.02 with st time, of 0 13
Diffraction pea%s% Qal‘e typically mgfl;lsul\irfle?i1 a5 Hgsl val‘%:'/bou{l§ 6&[ ((:?Lgrees (20).
Solid state NMEFEEA SN in Fi ’ﬂ%g'i and 7 were collected according to
the following MAtBEHApproxim@EK50 mg of the respective samples were
tighthy packed Gatenm 4 mm ZrO Spaisrehyfonaséi Sampleamalyzet. The
spectrum werelooligeted at 295 K.@andmiumdient pressure on a Bruker-Biospin
4 mm BL triplaresenanceLPMAG probe positioned WO 2007/017740
PCT/182006/I8JR44d. -22 into a yyidekare Bruker-Biospin Avance DSX 500
MHz NMR specir c?g%r The sam%llgﬁ were positioned at the magic angle
pun at 1 0k H e fast spinning speed minimized the intensities of
the splnnlng S|dre ands The number of scans was adjusted to obtain
adequate SIN.

Time % Buffer ACN (%)
0] 90 10
10 85 15
30 50 50
36 90 10
40 90 10




5 13C spectroscopy: The one dimensional 13C spectrum were collected at
ambient_conditions using 'H-13C Cross-Pclarization Magic Angle Spinnin
(éﬁ?/lz,&gfmﬂ) %ptlmlze the signal sensitivity, the cross- polarl %E)/H;g Bt %9?[171
time was adjusted to 2.0 ms, and the decqggl_lng field was set to 80 kHz. 512
scans were acquired with a recycle delay of 45 seconds. The spectrum were
referenced usmg an external sample of adamantane with its 10 upfield signal
set equalgRe By : s dretypically measured at a sensitivity
oft 0.1 ppm. The Ran#app@tﬂ@éwalvafm%hdwmﬁ Fitju P2 49 OF ahadirmetoy I 7-(2-
were colieotedinsiimgy thindoiiowingbenetbicol3 Sapiesi€2:td 3 my)avetiy! acetate.
transferred aa a-gkaigsdaianeseepe alidananc ttiansieradiidaa RaMNaa The maleic
microprabe (KHaisgr Onlies!) nsiusnents) antkihe agusRdpisietondfileuming
sample.+J he;RamancNERMerepbtanaAes JMEVaRURAM ARG 3390n
e USG5 B0k AR wgst'&ralgwm @an%meaumeost $022608PEn RO i
spectral datal trygl O?IJXE)E\ %Seﬁa graatsg’ Zavgyh rs. ﬂ;g F]h“QeOTS coqlec er}%y

stabilities & shown in were m soure uslntg e f g
proceduf&ATplaTshaN ?—f?ﬂ.@: B AL ATeTd SR v Sl tPeC{ g duced
stafflity 583 T%V%Pfgﬁﬁs of compound 1. The HPLC condltlons are listed
below. Biiffé1e'gSar\iaasisnonRIATDIRGSOIER et (iAsIaaR D ipigfed above.
Modifier: Acetonltrlle Wavelength 210 nm 25 Column: Waters Symmetry

adeatk. Bomll/minute Injection Volume: 10 pL
Run tlme 40 m|muieahﬁetumnnmmpm&mkyﬁﬁho&@z@@@h@nioﬂirane LarBubate
ACN; (Yo QAR BRASI53) R 9pedBedth LO:t4HR0 A B MO ZRMHQlpédn
PCT/1BZPOSLLILIALTL 523 Exampleda E’rsmfw;ré %94?: -HAlgAUREUHR | A
8 mL scipullation VAQLt‘{Vn%‘ﬁaQ'%QJTg%r with ) ?& & AN imeihvlibd ear

r

morphohnoeﬂ%oxy quinolin-4-yloxy|benzofuran- “3carboxamide and 4 mL of
ethyl acetate The V|al was stlrred and heated to 68C and the temperature
s d Mg, 2.1 equiv.) was added as a

soll%Pto the V|a'1" 2f‘l’1'@@Mcﬁﬁﬁ%ﬁﬁﬁ%ﬂ"ﬁ?ﬁ@%?Hﬁ?@“"ymylbe”mfura” -3-carboxamide

bis-maleate, Form | (0.26 g) was dissolved in water (2.8 mL) fo obtain a solution of ~93

mg/mL at 25°C. Following complete dissolution, the solution was filtered through 0.22 pm

pore size filters. The filtered solution was placed at 5°C on a rotator. N,2-dimethyl-6-[7-(2-

morpholinoethoxy)quinolin-4-yloxylbenzofuran-3-carboxamide bis-maleate, Form [ll was
25  obtained as a precipitate after 12 hours.

Example 2b: Preparation of bis-maleate Form Il

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 lIl were added to the suspension. The
suspension was stirred at ambient temperature for 3 days to obtain conversion of Form | to
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,CO3 (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)oxy]-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



to a slightly turbid solution. After 10 minutes a white solid began to

precipitat on precipitation the solution was cooled to room temperature
at BRI At 6)1157&2/h0ur The vial was placed in a cold bath (or Bl &AL 5
2C) for 2 hours. The solid was collected by vacuum filtration and dried in
vacuo (30 inch Hg, 60C) overnight. This méthod produced 10 0.025 g at a
yield of 85%. The malefic acid can also be added as a solution, instead of as
a solid asrirdieptediahevelumixampl adhrbshy teparatiorn vy sHeleaipdorearb g
N, 2-dimgthytr&s[7-(2sarorphodineainexyisiminsnndeyiax)dhenzafusayeeains-
amide 1érbé§amaée£t@,sﬁrammu {ODfR RS SUSRERORA- R AC RIS Zed by

mL) (0 abigp 2 avsq%ﬁgérarasow AL P 2560 A ERUROLE s

wer u¢=|,:rd"§o e gsgo r6 m he Suspen ion was st wrgﬂ\q} 50C for 2 days

mpe
to obtaifi conver |on ot Eormirto oerrn@l gnfplre a reparatlon of
bis- maleate Form III 20‘

yefuinolin-4-yloxylbenzofuran-3-carbox

amide  bis- ma‘resat\élorr@rm(r mlge@ym@wg@d%a il waree |28 Ae§to(6hait?
a solutionmob 19 SHsRY/ (10 AP FES, stiestiRiAg) eoviep leittodisSoRAiSH SthES Jtsl Seigion
wasofilteved dinalgi(Chg&amyqpore-gigphHiteizdifeditersdosointionrieaspladed,
at 5C o gsratadnr. Me2nthtmethyd-Gedibd 2 reflux for 3 hrs. Inorganic salt was removed by
morpholipaeINeRs/ LUROHE- day RRRAZO THRa ReskiGa RO ¥aid @ hissimbaleAdaumn
Form Il W3S &hﬁu&%@ 131% %Wﬁ@tﬂ%@ﬁ?cﬂ%@%@ NEWIS X BRPIe 2 ethyl-6-7-

Preparafion ro Ol |n le? oI|n yloxy zg#ur Nn-3-¢; boxamlde as a solid. The compound
eth}/l -6- T -mo ox quino an d St dxex ben o furan-: -g\erbo aml%e of
bis-MaleSte £o ded ih acetonirie (2 mi-) 10 ol)tal%

a suspeN&S‘H‘%Fy'@[ 725‘“ °%T°é@ﬂf"”ﬁf'?e‘b\¥'§)8(eb§§28ff"[58 FPREPE R dded ™
to the sSPBRIBILACTHS ers FURLRINPW BB Rre okt ATBienEEMMSETSGRE foitssbe
days to pbraier cotryevainiasf Pesifenidn Farme INSEREYHHe Srpeigraedsioes oprm 4
free base fetrivetl B AmsoiLaion of 4-(2-chloroethyl)morpholine (10.7 g, 57.4
mmol) and Cs2CO3 (46.3 g, 143.5 mmol) in DMF (100 ml-) was stirred for 1
hour at KamptemMpesatsa.of SethRsseltion was added a solution of
6-[(7-hydroxyquipolinéhmed B raaignethy r torgzeiutea Batabasamide tio

9, 28.7 mmaol). The mixture was heated to 120C for 15 hr. The solution was
cooled to room temperature and extracted with EtOAo, The concentrated
residue was WO 2007/017740 PCTIIBZOO6/I1n2171 -24 purified by a silica
gel2(§olu it ' t0%) MeOHICH2CI2) to give 2.6

of free base Nfgrralflnwas prepared by freating Form 1 (0.1 g) with 3.0 mL rsopropyl alcohol and
ethyl-6- Mmrﬁrromrefémyy&ﬂmolrwmmmG@ﬁﬁ@ﬁ:%ﬁowt'%rbeiﬂrﬂ?a&as
as a solidoFhi sohtrfrtenbagery dyddeasipfiedrodiFet frrndee chilioe ead ¢t as
powder Porray. diffraction as shown in Figure 11. Note, Form 1 can also be
pregared by 5 slurrying any of Forms 3, 5, or 6 in water at room temperature
for 24 heyssolexasnig-gdoyaraalior.ef free base Form 2

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
1to Form 6.

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.



A solution of 4-(2-chloroethyl)morpholine (2.1 g, 11.5 mmol) and Cs2CO3
(7.5 g, 23 mmol) In CH3CN (100 mL) was stirred for 45 minutes at room
te%nggﬂ?rlg o the solution 10 was added PCT/IB2006/002171
6-[(7-hydroxyquinolin-4-yl)oxy]-N,2-dimethyl-1-benzofuran-3-carboxamide (2
g, 5.75 mmol). The mixture was heated to1&ftux for 3 hrs. Inorganic salt was
removed by flltratlon and the solution was concentrated. The residue was
purified Exgrapt] b afris-dBrBenatography (using 1 to 10%
McCH/ CHZClﬁl)s-MBgM&n]J B ebfea baseoh 2 tnethyinfidton vial was charged with
(2-morpholineetnexnarinefinAndexyinencafiaimris-LAsRmaniteasasatmide
The compoing beuasthen-dissalved i bl isapiepanet ad sl e aLifomq
temgerq&pge 9\0 JQ'Q\héoIE!ﬂ&?og lggr (0. 152 L, 3M m acetomtnle 2.1 eq iv.) was adde sub
- |metrpa\érr gz morphalin e én ol |n- -y aCKﬂN? 2 urag -car
SIL_I\ aéa era ew

COU
g |I ra ion

amlde as poelymor 0 > W o ec%laJ
anhydroG&%id FH%&%‘WS%&H&?@&‘%??&%?W&E Sond |?f’c5%§'] P?’ac?rtfi%? Gepled to

prevent PRAIFSRPTGIHRAADA (F6cH 32 ®oivh 4T'"§svtfé§’6?lﬁl?d RPEedamperg) P2 (or
ExampleEeaepairaitoicoR fledgshakie FIIMWS Faaved WasprepiiretrhyrHakitih g
Forith 1 y&:do jCaindi0d 4o @reoreiphforTheholin wisdeen vaciad m.a28dx éhdéene) at
Preparation ehfreaupasechermddtentmdinvaspsepatadebyeaaing Form 1

(0.1 g) with 3.0 mL isopropy! alcohol and heating to 70C to obtain a solution.

Following the copmmwleie dissaliution hg golution was cooled to ambient
temperature. EQPHQJ eciptatan | 't&r %9‘ I %.L%?PMQ@N@? i %eﬁ‘é!&eﬂnag‘n open
Forrp 4%?%5" X arz%%7 f;sgp%a' ion of ree base Form orm 5 was

prepare reatlng orm 1 WIth 5.0 mL acetonitrile to form a
suspensmn The suspensmn was then stirred at 80C for | hr. to obtain
conversHBERd rRrePIEsiop ghpmomhos bissieale: preparation of free base
Form 6 Form 6pwezngameﬁ bmmeaﬁing%ﬁm@(ﬁ“}i@; B PIgeeRh e eratin-4-
for 1 hr.yerndemzeticuthnaPiar200m0175e40 SPICTd4 BROOS0D21 . rREwanol. The
ExaomnplecRtidireparaiten afdbised Br &osmuhBisehl Br 46ecniod scasiprepasedtas the
follows. #habhsutssintillation vial was charged with 0.1 g of
N,2-dimethyl-6-[7-(2-morphclinoethoxy)quinolin-4-yloxy]benzofuran-3-carbox

amide %EQ %%%EQSF&QE‘H%&J&@%QL%QS stirred and heated to 72C and
the temperature held or 5 min
roxnm;%g ad g (f de lmeqwﬂ_?]HﬁéE ?norp%%moé'ﬂ’é é’\g?umtam 4-

acetonitrile, 2. e ulv.) w SUI’ ace tion turn

up6h ad'&’ﬁf?'é?‘?’gf’ftﬂ%"gcﬁb?ﬁf"bd@c\ﬁ?ﬁg R Af 7k fBgranolethanol mixtire (50 %o

The solution was placed and dried in a vacuum oven at 40°C for 30 minutes to obtain the

amorphous form.



seconds, The temperature was held constant for 5 minutes. The solution was
then cooled to room temperature at a rate of 20C/hour. The vial was then
p|¥c%6”?ﬁ WEdM bath (or refrigerator at 2C) for 2 hours, The bl faKe/002171
collected by vacuum filtration and dried in 10 vacuo (30 inch Hg, 60C)
overnight. The solid was then slurried in ac&one (25mg/mL) at room
temperature for 2hrs, and then dried in vacuo oven at 60C overnight.
Exampld@aiRreparation of bis-HBr Form Il Bis-HBr Form Il was prepared
from bis-HBr-korm hbyiplasiag Farmd invarinpen-s15 eoniaiieicah4Qfguanth-4-
75% REJansrsmakssbxampitud 1. Preparation of amorphous bis-maleate
Approximately 4 mg of N,2-dimethyl-6-(7-(2-morpholinoethoxy)quinolin-4-

yloxybenzofuyan-3-Garb@xaniie: hissmalrale.sall wgpdissolved in 1 ml
methanol. The 20 solution was placed and dried in a vacuum oven at 40C for
30 minutes to_obtain the amorphous form Example 12: Preparatlon of
amorphous frée bas@eﬁ?ﬁ}s%%ﬁ*ﬁa}eweﬂe higesPirES gyddline anhydrous satt
N,2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4- 25
y[oxy]benzofufan-3B&rthea A was Ers S6Isa¥dsiA 2asieniARtREn 8PYEPEMe bis-
mituren{ges0jerThe solution was placed and dried in a vacuum oven at 40C
for 30 minutes to obtain the amorphous form. WO 2007/0117740
PCTI1B2006/H02T A4 sak6f Méen Glairaich. the Ris-maale ptemalt-af diffraction pattern
N, 2-dimeivsRisld deanBiirhelineatosy) suiselin: 4-
yloxylbenzofuran-3-carboxamide, 5 2. The salt of claim 1, wherein the salt is

crystalline. 3. The s tof lai grein he salt is_a cryst Illned X Qus
salt. 4. The sa?lt of cla %ﬁ%‘?" gﬁv%ges"él‘}he Sij?s!ﬁ tg?]vﬁéa é}([r)ali/re So0lymbrph.

of bis- f@“?ﬂ%'&%\f’é"’l’i%?h‘i’ frrastion faclesfa8t 24t 3 \inardin iﬁé 4t rf%é 501 16
powder®2.ta§ eiffraéfion pattern comprising a peak at diffraction angle (20) of

18.6 0.1. 15 B. The salt of claim 5, wherein the salt has a powder X-ray
diffraction patfern ctmpasirigcpealds ataléfraictiertaraglesseRO pofedNMR) sbe@rdmt
0.122018.donfrking 8.8 Sehpiil shiftQthamnd26.201. 7. The salt of claim 3,
wherein the salt has a solid state NMR spectrum 20 comprising a '3C
chemical shifgat 1482 Qi primnS7 THRSAUA claimd NBRreBdhesallasa

solid St%B%M%E ’58%%%#331 SHURIISAY §§1C‘%%'§8d ?W%ﬁ 648193t s 10 1, ana
118.0 06]251202 143.910.1, and 162.50.1 ppm. 2

25
9. The salt of claim 1, wherein the salt is a mixture of bis-maleate Form | and
bis-maleate Form [ll.

10. A pharmaceutical composition comprising the salt of any of claims 1-9.
30
1. A capsuie 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 bis-maleate salt of N2-dimethyl-6-[7-(2-morpholinoethoxy)quinolin-4-
35  yloxylbenzofuran-3-carboxamide.

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



9. The salt of claim 1, wherein the salt is a mixture of bis-maleate Form | and
bis-maleate Form Ill. 10. A pharmaceutical composition comprising the salt of
any of claims 1-9. 30 11. A capsule comprising the pharmaceutical
composition of claim 10. 12. The capsule fclaim 11 comprising from 0.1 to
50 mg free base equivalent of the bis-maleate salt of
N,2-dimethyl-6-[7A(2s@arfpthelipeeitoxy)cuinatipedticdbaccording to claim 10 in the
yloxylhenziuran-dLrtxamide. tkamthe.caperle of claim 12 comprising
from 0.5 to 25 mg free base equivalent of the bis-maleate salt of
N,2-dimethyl-6-[7-(2-morpholinoethoxy)quinclin-4-
yloxy]benzofuran-3-carboxamide. -27- 14. A use of the pharmaceutical
composition according to claim 10 in the manufacture of a medicament for
the treatment of cancer.



