; e3eh<F\ 6Th SALTS OF A | SOTH AZOLE- 4- CARBOXAM DE AND THEI R USE AS @
ANTI - HYPERPROLI FERATI ON AGENTS 5 Background of the Invention 10 This

i nventi onwoei2atess to salt forns of PCT/1B01/02193
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4pyrrolidin-1-yl-butyl)-ureidod-is
ot hi azol e-4-carboxylic acid am de having the formula: p CONHZ F Q N /

\ NV \' N N3atird ofFox msbaniazolh-sForraoxaMiDE AND ITHELR @S ELAS @NTDFHYIPESPROGSEERAITEON | N
co- pendi ngedisi t ed States Serial No. 09/316,837, filed May 21, 1999, the

di scl osure of which is hereby incorporated herein by reference in its
entirely. The foregoing application is assigned in conmo | esent
applicatioh. The free base of forrmula | is useful in thejﬂw mw&%mm
hyperproliferative di seases, 20 such as cancers. The pre

provi des the hydrochl oride, hydrobrom de) hem -citrate, acet &tsis*
p-tosylate, L-tartrate, hem -succinate) and nmesylate salt forns of

«3- (4- brono- 2, 6-di f| uor obenzyl oxy) -5-[ 3-(4-pyrrolidin-1-yl-butyl)-ureidod-is

ot hi azol e- 4-carboxylic acid am de. Th resent invention further relates to
net hods of naking the hydrochl oride, M}I&&p@@{ﬂhem -citrate,

acet at e, ptot osyl at eThid -rivatition aeletes htensaltsfocnd A tI(4-badrao- zesi;ﬂuartoeaeaalldxy)‘-&[sqa- of
3-(4-brono- 2, 6; u ) rraolidi -ureidoJ-i
sot hi azol e- 4caﬂygr8l>'<ol>'/ P@%u@%d} é@o?ﬁ%?h a?ﬂléilc(ﬁéeog 'fgﬁ'deal SJSe hr‘:a é'?(% hePo“% ‘)1]
pharmaceuti cal conpositions containing the hydrochl oride, hydrobroni de,

e LT cacetate: prygeviate, fetartrace. nem - suool WM MNIE: ¢

useful 30 in the treatnment erproliferative diseases, sSt@iaS cancers,
in manmmal s, especially huma invention_al so relates to net hods of

adm nistering the salts of forjul Qo tr Nl31r;3~thperproliferative

di seases. 2 5 Brief Desdfiption he Digwi ngs FI G 1. X-ray
powder diffraction spectrumof the of - bro 2, 6d|fluoro®

benzyl oxy) -5-[ 3- (4-pyrrolidin-1-yl- a% /Ei[g} ar boxylic
acid am de hydrochl ori de which was prep ed Hnd ||qu ated according to the
process of the invention as 10 illustrated in Exanple 2. FIG 2. is an X-ray
powder diffraction spectrum of the of formuia I. :

3-(4-bromas2, 6-di fl uorobenzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-is
ot hi azol e- 4-car box¥:l ic acid a iea drobrom de whi ch was l-{)re pared and

i sol at ed according P?S““fanb'"dfs ”f’h'é devrrRTH InotP-Reading Unjted iptes SetilNp-
Exanpl e 3. FI (9/316,833%, aled XAdyas/, pewjeme dlsélfamecbf Grﬁ;cBpﬁ&élfewnlr(bf)rp&rb&dﬂ'ferem by
3-(4-brono- 2, 6d|fluorob n rrol ureidol-is
ot hi azol e- 4- cXIDHEXTI T &5 3@“ a%%éor m ¢ "do%{é' 'ﬁkﬁsﬁ'ﬂ”e\ﬁag CBV’Q’]S%&V% e, grese

i sol ated accoamnilmjiom oTlteHEEema@Q:éégmia Hihesefuhingmg ireatmers oRkypetpldlifetativt diskases,
Exanpl e 441 Gt ok $a R8s X 1 AY povvder di ffraction spectrum of the of

3-(4- brorm 26% 8 % ?Jorr(;)benz | oxy)-5-[3-(4-pyrrolidin-1-yl-buty zﬂaurel do]-is

ot hi azol e- 4- car boxyg Rreggst GV%JH?beéWéf@éﬂ‘m@dWﬁh‘WeV\b@@W@p‘a@ dgmp¢itete. Septateed
according to Mlﬁ,ylﬁfeoﬁf?&ﬁat@f hémubmtdner»na@uté st!ﬁtfd'rﬁgedi 3-Q-blomd=% 8amMuEr oS -
FIG5. is an X-ra ? J ?ctlor} é)citrumo t he of

3- (4- br ono- 2, %enayl%f)ﬁ Sr[:({) 4- pyrro in-1-yl-butyl do]-tsothiazole-4-carboxylic acid amide.

benzyl oxy) - 5- [ 3- ( 47wy preskatdinventiory lfurthet yéitesintei dethedss oft MaRing | tee dryamtiiaride| | C
acid am p- p n ted accordin

process of t h@lﬁ%’bﬁl T %\lngéshéll@l us% @a? %9‘3% g(!)ér%%e aheIm| s%cc"Efe arécme%lattQ
powder diffr dermsof %(ﬁ@mmqjﬁﬁ@fﬂuqrh@emyloxy) -5-[3- (4-pyrrohdm 1-yl-butyl)- uretdo}-tsothlazole-4-
3-(4-brono-2 (@Ttﬂixpllc%rdcg?ﬁﬁhz Y'i'r@ﬁb(\)eh@n[a’ﬁso(néla@s”i \Aﬁludrmaébuamé( ICOIh;S’HSMllJI}S wn?dlrﬂ%]

othlazole4car oxylic acid amde L-tartrate repar ed
i sol ated acch%if‘}ﬁ‘ljo?hE?”f’ﬁé‘yﬂPB'@@& bmichiate AcRiFe Rilesyate; lf Fq}é%‘% zﬁ’?@ds‘{cﬁ'"@S
"Exanpl e 7. FIaGdYnesyﬁtea,au%frtwcmw&rofmrhﬁraactrh@@ama@eﬁtarpwgbmnvbmn afe useful

3-(4-bro 2 ifl orob yrrolidin-1-y|-but urel -is
ot hi azol er% 4- c'rértb%ff? ln(?ma @X’er roﬁperaﬁ g'géfcsggnsé'tc% 2] ORTP Wa'ﬂé 'zﬁr gieaa 55/
heni - succi nathemanhiTloh investiopaisp aeletes BTdetharts| dsddingteony thersgitd o fdkdutahdo reatcess
of the inventy gl Afektufbiated in Exanple 8. -3 5 FIGS8. is an X-ray
powder dlffractlon spectrum of the of 3-(4-bronp-2,6-difluoro

benzyl oxy)-5-(3-(4-pyrrolidin-1-yl-butyl)- ureldo]-lsothlazole 4- car boxylic
acid am de hem succinate, identified as Form 8, which was prepared and

i sol ated according to the process of the invention as illustrated in
Exanple 9. 10 FIG 9. is an X-ray powder diffraction spectrum of the of
3-(4-brono-2,6-difluoro



benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic
acid am de nesyl ate which was prepared and isol ated according to the
process ofyg éghdgvention as illustrated in Exanple 10. 15 pav/iBogo29i9s ay
powder diffraction spectruns shown in FIGS. 1-9 the horizontal axis shows
the angle of diffraction 2-theta degrees and the vertical axis shows the
intensity of diffraction in Cps. 20 Summa®y of the Invention The present
invention relates to hydrochl oride, hydrobrom de, hem -citrate, acetate, p
tosylate, L-tartrate, hem -succinate, and nesylate salt forns of
3-(4-brono- 2, 6-di fl uorobenzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-is

ot hi azol e-%- carboxyl i ¢ acid ami de MefDescriphen af telDsewing$ f or nul a: 25 Br ~ F O
CONH2 F N~ ~ N \SHHformula 1. The present invention is also directed

to processes for preparing the hydrochloride, hydrobro em_-citrate,
acetate, p-tosylatRdG LI ant ¥-gyepowsen ifiagion; spepigim Qhﬂ‘en&l gt?%t"@m%e[ %'ﬁlf?ff’ of

3- (4- br omo- 2, Grdidk| lerso(nkawawnqx bal§h- Ls%rd()ﬂ.s&mrafdmdaram@wl - butigl ) - uareidelo] - i

sot hi azol e- 4carboxyI|c acid am de conpr t he th
one of the affyfiariHide R "%aélptr%"afeh’ t'tcté*“’b%?%@%%fé""afm g‘e cteg%f)fretﬁgtnggﬁﬁg%

sol vent. e jhycdiecihleainple 2. hydrobrom de, hem -citrate, acetate,
p-tosylate, L-tartrate, hem succinate) and nesylate salts of
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl

butyl ) - urei do] - i sciti Aziolan- Xrayapdvaies Hifctani sheatrdmief theyof ﬁé‘ehm@ﬁa?rﬁa@ﬂl@m zed
by X-ray po | ff rom mide
heni - citrat \é\q)enzcy cix(yi)tg ei (%)—%Pﬁ&ila% }I lagt])_'h-ﬁgrdgflg&gl%i(ﬂ%% ci"ﬁ%{%{?ﬁat o agilgzor n’Ba A
B), and nesylratrebromidetwiich wis rgeqaaeqoqar@nwlazecsaqmdrn@d? etpEeress aiy§ nyention as
(4-pyrrol jdi qg&frmgdpgxgm,egr ei do] - i sot hi azol e- 4- carboxylic acid am de
provi de powder X-ray 10 diffraction spectruns substantially the sane as the
powder X-ray diffraction spectruns shown in FIGS. 1-9, respectively.
However, it is kngwg 3. hatanamedea(ﬂmytucﬂi $dettami iob thes pfe 84(4-bnomeR)6-difuoro-

obtained with a me nt error t 0RSH. | N
particul ar, tte”?yéoxz'}é#@r TP (ol W‘bthﬁt”e“’lﬁfg%@u °|Ieegajiajr[x(%nﬁ<p Wd‘P QJQE% a;ﬂ/éml
diffraction sqneu:t lwma:hnms pleparkdizng idazen cicomding) tordEes groemnpf thenidyentiegh £5
Therefore2 " Eotulfrj‘ le(;'l‘erstood that the salts of 15 the present

i nvention 0are' ugtsgteq x?ea to the crystals that provide X-ray powder

di ffraction spectrumconpletely identical to the X-ray powder diffraction
spectrunms shown ingEl 55 g §araya|961vo*ehfa¥ffra€trﬁﬁ §de¥t$drﬁ|o$ trrér QNBQJL B@nﬁﬁwﬂwder

diffraction spect r uns substanti al sale errentl oned X-r
powder di f f r enpimypEcrmyHRidnat-y- bWDHiGﬁ”l ﬁ@“@é‘t&%‘é o °’tV 35ide 2R acetatd”
invention. Thasé wid prbsted Bnd BBatel @bebrang &-thayropessts thedinféntiarc o ittestrayedcian
readily judge the 20 substantial identity of X-ray powder diffraction

spect r uns? Ge?i@F‘BeI%/, a nmeasurenent error of diffraction angle for an usual
X-ray powder diffractonetry is about 5% or |ess, and such degree of a

measurerent error SAoul g fiet akE R BRFOURKNES of Sebf SIS, Sk

Furthernore) it should be un intensities may uctuate

dependi ng on wERpeyeiR-Etpygoidin: t-yieay!):- U@B’Wﬁ@‘“ﬁ%‘é‘&ﬁp@fyﬁﬂéc‘géF‘EdefR)V’FH‘?}P t he
compound of f\araula ﬁre?a?re& BAd RELRE i2é&fihdtol thabrdcBdd Tt indéntipi @Y lldstfated in
high-intensity diffraction peaks at diffraction angles of about 2-theta, [%
rel ative Pht mpiF)6- 8. 623 [90 7], 12.121 [38.9], 17.298 [95.2], 23.397
[44.7], 23.944 [51.7], 24.119 [62. 7] 24.873 [55.7], 25.948 [100]) and
28.821 (39.6]. The rochl rlde S hes t .
provi des a X-ray po&dg lr%t’cf’l o%r sd'ﬁeag éP 3 eca"%'gtognrt%l gﬁa hgﬁgaséaér)r@ﬂlgsm 30
the X-ray di fﬁanaﬂtwbﬁt-[:stémytrplwm‘eﬂ@myl)1Urt=ldbl-@*h@ZOle-4~°afb@<Y5° "Fﬁ'é FNIE hEBPsti c

2-theta (2A) s¥iStel R 6 th&lblockdd RS ARETAEBE ab Mustidted in
‘diffraction s@éﬁlﬂﬂg@&&ﬁgﬁw Irgt(()ach | ori de sal tpofcorm of the co?rpound of
formula I3%s E)ﬁdmﬁ n Table 1.

2ARI (% 28R { % 26RI { % 28RI (% 28Rl (% 6. 22510. 517. 29895. 223. 39744. 728. 82139. 63
"3.40710. 48. 62390. 717. 86817. 623. 944 9,43819. 033,7781 712i
S 124 11060 730, 543GsT SR Seah et SEBRISTS s 1) e 3 kBiehe Py 2
2739. 412. 87 360ddifogS1B(4§R oS -0dud-lretibFBotideolS2-taBodlict. 20G4aMEe. H8PB. 527
.21612. 632. 34814. 638, 4 5@(?];} g Qg%h 684334 isBAR4 Lehifn809. 9
16. 73612. 4 10° Uf%t?)‘lg% uie eJeﬂ sy rog?'(%ﬁti %é&naq? or gge%t he coﬁpoundcof fg(‘s)trgnul a
| is char det ethe prodessiof thednvention ag fllysitaiad ipExAmnies h| gh-intensity diffraction
peaks at diffraction angles of about 2-theta, [%relative intensity]: 8.687
[ 100.0], 12.264 [35.9], 17.374 [42.3), 23.711 [24.0], 24.335 [20.7], and 15
25.769 (34.3). The hydrobrom de salt formof the present invention provides

a X-ray powder diffraction spectrum substantially the same as the X-ray
d|ffract|on spectrum shown |n FIG 2. The characterlstlc 2 theta (28)

M. e "~ A r .
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2BRI (% 2ARI (9% 2ARI { % 2AR1( % 28Rl (99 3. 1562. 517. 37442. 323. 1885. 628. 5286. 133. 2
563. 74. 614id ¢b)44158675. 623. 71124. 028. 9169. 433. 8977. 96. 3319. IS/ 9821824. 33520
. 729.4187. 734. 6282. 88. 687100. 018. 91316. 625. 4359. 130. 2664. 634. 9993. 312. 26435
. 919. 5289. 525. 76934. 331. 5613. 935. 4326. 112. 8902. 220. 2862. 526. 9404. 132. 0823. 4
36. 0064. 313. 4451. 420. 5812. 927. 3457. 032. 6385. 337. 3613. 414. 1403. 421. 87413. 628
. 1605. 732. 9254. 438. 2244. 816. 0834.0 Table 2 The hem -citrate salt form of

t he conpound of fornmula | is characterized in that the 10 crystal provides
high-intensity diffraction peaks at diffraction angles of about 2-theta, (%
relative isntensity]: 4.306 [79.9], 16.317 [100.0j, 20.988 [32.7], 21.476
{30.9], 22.643 [4%%]8 c@%n%@t’ay[ Jo@vd@il drffr%énd%%pekt?@n QF the2 8t B{Bokod- 296 difi RS

27.840 [32.3]. Th em-citrate salt formof the present inyenti Rrow des
a X-ray povvd@en@iORY)ﬁa@t(f‘@M"@'S'éétWﬂW‘é’H’G@Pb‘ﬁ?‘F'&?‘?"%741°Pf8°’§'5"rrea FHEe xNFRY

diffraction REGIAdS MeRt¥RURs 'FBmFb thu,?n wés%rgﬁwe&hﬁiruaﬂét@mmmmgH}mbetoae(szﬁs)
val ues and re atlvelnten3|té ? or. the diffraction spectrum of the
in FﬁS‘B‘

heni - ci t r at e tReinyentign #q itystratg
3. 10

28Rl { % 2ARI (% 2AR! ARI{ % 2AR (9.3, 20114 3 4 8. 82
9. 63017. 44. 30679. 9‘&‘3{9%8%? éays'if’ ﬂé’f %’lef’g?%%ﬁ%%’t %‘8 %gggég‘?%ﬂaﬁ%g 52
D. 39416. 425. 32020xh3[384-pFAolidB- -16206YIDUBiRDIEABIRERG4aBeY i 360 GurEdE Mesate 351 1

427 307 5724 MBI A R0 SRl Rane Betiop e Rl B S

69d of fornula | is shown bel owin Table

12. 3008. 718. Fx818e7023. 38476. 928. 60919. 6 Table 3 20 _7_ 5 The acetate
sal t forrt11 HOf the conpound of fornula | is characterized in that the crystal
provi des hi

gh-intensity diffracti on peaks at diffr es  of. bout
2-theta, [%rel ati&eX g payqey pifragliongaeqrgms shownn F%BQ’S 'F’%ie%ﬂ’?'zm aﬂ%ﬁ ows
[33.3], 18 2@ dnbfdQof Qiffraclon Athdta[dBgredd and2fe Citcal B Dbws tha thtdddityAS Yifffa@Gon7ih .
The acetate salt formof the present invention provides a X-ray powder
diffraction stPéctrum substantially the same as the X-ray diffraction
spectrum shown in 10 FIG 4. The characteristic 2-theta (29) val ues and

relative #{Jﬂltensity (%9 for the diffragt] REChdhR LT the acetate salt
formof tfie compound of formula | |s—ston%%—§e1—ovrrn"
26RI { % 28Rl ( % 28RITgpreaRit (I RaRI¢ g5 hgeaghirits. my@@rm B@IB@"@?? aceies. w32, 2
714, 18. 6252. 44,k2 L2 A2 ASIcoRR: 52010e0MTe 12T Sodikl B 4020AG-25d AN 323. 0
8619. 929. 648 ? 0 g 412.18321. 417, 9208, 724, 0387. 530. 6343, 336, 4453. 214. 83
64. 218. 28810(Pe02iPBBEAAPIToIdingt3ypaly) yrsreHsetpiasdiord-codpyinacd gPe PRI NS 31 9
512. 939. 4782 .(qibwing Afma@20. 45811. 325. 8615. 0 15 Table 4 The p-tosylate salt
formof the conmpound of formula | is characterized in that the crystal
provides fl gh-intensity diffracti on peaks at diffraction angles of about
2-theta, [%relative intgQsity): 2@ 446 [100.0], 20.760 [74.0], 22.092
[81.7], 22.371 [70.8], 23.19 R 5.2], 20 and 26. 239 [61.5]. The p-tosyl ate
salt formof the present in provides a X-ray powder diffraction
spectrum substantially the r@pNH ffraction spectrum shown in
FIG 5. The characteristic 2- ues and rel ative i nsity (%%
for the diffraction spectrum | at Dsalt form of fhe jonpound of
formula | is shown below in Table 5. 511\ N
28Rl (% 28Rl (% 28Rl (% 29RI (% 2ARi (% 6. 818 0.33.3 WZL 323. 19065. 22
8.16734.57.51528. 014. 33718. 318. 97640. 424. 11080. 529. 67219. 67. 82222. 315. 00122
. 219. 73936, 725. 47140. 231. 03819. 311. 15715. O4m@Q121. 420. 4461
D0. 025. 93250. 431. 58621. 212. 20524. 516, 29714. 020. 76074. 026. 23%»(11%%%2 35719, 61
'2..80030. 016. 94332 Teprognaventon ispiosedesto snsTsesPareRiasihe 4522371
70.827. 83339 R*r@de'Shemt citrate, acetate, p-tosylate, L-tartrate, hemi-succinate, and mesylate salts

2ARI (% 28Rl (% 2AR! (% 2ARI R 78853. 83
2. 46536, 18 67{%%.@%‘) é%g @%’2{%‘3'5&2‘?%'{%@“‘83%&%%%“‘9ésq’g%f%%16 14331
. 220. 82185. G%r&&ﬁﬁacm%ld&a%ﬁ‘\énﬁ&; @8BRINg LG BE3BEe S org3 HeGfergoBsRo. 634. 6
4226. 810. 6478, 33 335.63533. 711. 71160. 218. 40097. 0
3593073, 820 FhY B ARSEoE g e G, S Oy 777 120 84430, B36. 77
124. 512. 86833. 818. T4ireshlarides NEFoBaTId8 I cilrate. @etiate. ipsylaiegoErieie hesw o g
Table 6 The Lg| Eé}hét%aérﬁi %E}t/latg i @ 3L BDr&RIR 8WNdordfbeh B iRy 5334 (4-bErolidin-1-yl-
characterized 1n that the 10 crystal provides high-intensity diffraction
peaks at diffraction angl es of about 2-theta, [%relative intensity]: 4.061
[82.9j, 20.821 [85.6], 21.634 [100.0], 22.179 [94.0], and 25.858 [95.1 ].
The L-tartrate salt formof the present invention provides a X-ray powder

di ffracti on spectrum substantially the same as the X-ray diffraction
spectrum shown |n FI G 6. The ch_aracterlstlc 2- theta {ZB) vaI ues and
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below in Tables 7 and 8, respectively. 28R (% 26Rl (% 28Rl (% 2AR (%)

~2ARI (% 4. 634100. 013. 68313. 817. 76020. 622. 86638. 727. 60923. 76. 14915. 514. 44013
. 518. 6791R:0ARA2R539. 530. 10614. 39. 8436. 214. 89621. 9- 19. 421 317d81/621944. 630. 7
9713. 711. 39211. 315. 99614. 420. 58629. 225. 00270. 337. 76911. 411. 93719. 216. 73567.
222.17960. 826. 54926.8 25 Table 7 -10 5

26RI (% 28Rl (% 28Rl (%) 2ARI (% 2BR (%) 6. 714317 015. 272100. 019. 19759. 324. 48799. 0
29. 73214. 18. 6667. 315. 81319. 819. 45750. 024. 80279. 130. 79617. 511. 0928. 616. 55117
.520.59717. 225. 64015. 933. 4849. 411. 69621 916 87526. 421. 16028. 826. 64120. 134. 5

9411. 412. 00815. 917. 36512. 621. 64821 727. 5 13 212 8. 62
. 9BB15. 0 SRYBLIaT R B TSR 5™ o e S Lhes
. 913. 77413. 9 dimbdiéndryThe nesyl ate salt form of the conmpound of forrmula | is

h terized in that the 10 t d
At e e L B g s B e EhoR) B ERShY, dkfdiatihan
199. 3], 17.288cdidke Hr]ormm 282B), EEYMESylate ¢ryers of 341-Bpmo2B-dErIEBZEPY)-oE-427

[ 100. 0] and (Z 7§//I'Q<§|ll '\/\déx'b%%? Frm% OREYI-£ caBblyid el Qﬁtrd@hﬁro%@%ﬂiwde# N gt i on

pr ovi des a X-'r rac I on spectrum’substanti al sane as the
X-ray di ffo actiffraction practrymssubsienkally thespe a9 thejppwegreX-tay Aifigdiion fPs?Pt"ef"szS'PWBt a

(28) values an ?ldselr af te\éﬁedn\mr;ﬁ NdleVer( M khéMin matea tividbr m‘éyl cm‘fiaanp:ee;tercum @rrayt he

mesyl ate salt form of e conpound of fo g e
2ARI (% 28Rl ( J@ez@m'rre%“ﬁtehrrr%%mﬁ'ctw&f wg@n@,argmgq_%enfﬂ% @2’1? %‘2“? 668%3 532
. 3379. 08. 8067 4tderdRBkown ARat 1idBAsHied 28 . 3758\Bde$32ra94d)ﬁraﬂtbﬁ Hectdih OBy . BEWAE. 223

.23114.129. 5646. 733. 79611. 812. 71 5
12. 6108. 318. PERYNUILHHRARY TSI i%ég "f3§ h é?“‘ é‘l%g‘ﬂggg%ﬁi%gig%‘g@g%gé%z 100
031.722 1315336h8$%er3ﬂu4ve9ﬂ15125rem IIBREBS. B2 Crdeds] hall proaite -9y Towser diffragiionder
diffraction atternls - ' .
ar r angenent gslpe%{ugw comcple(?eﬂ e&@gl ? fther%F%(/ &QM? r diftaGRASAGERE 2RoWwnNB FIGs. 1-8,
3- ( 4- br ono- 2, dhdt |amoprgstyeppyldqm%—rag.pp\gdqrglffractron_]_q_pecg;.rms substantially the same as

pyrrolidin-1- tM+ atat&e(én}.odéw %?Jpowaértcm@&ph %péargﬁts bawtrtucmacscslpeam tfle precbier
met hods are we - known in art, such ga X-ra

diffraction, imeptiore Thesedskllsdjieydh figlg) °§if’<dP¥érﬁ’BW‘t"?roﬁ’1 clamptyy ¥?ﬂ P%SEWUFQ% W81 a

lh- dl t bhaSzdéne@&ﬁagtt@dtj%t.wﬂ-rtwer &lﬁbctfchepétmﬁihat e, hydrochl oride,
ydr obrom de, hemni succi nate

fornula | have hi gﬁe"@ﬁu%tﬁlm‘?aﬁ??@e"t Xréor c?fl@%?ﬁtlggt NF IrIatn ﬁruégﬁgr%‘r’% WEri)gprho
mat eri al . Suddifrac@brbénigasout b% oatbés rendgactt dmteetdteynqasmmdm amor shotuidhedeledi bl e
dosing results. The hydro y d Liensiikt
forms of the' E%r%&%gx%;o &Pra%uopga legr g['s @tgpaenﬁ ¥ hwbﬁ%greos&s‘t%{g&h%gl ter)‘/

stabl e, whi chmay flueuatetdependint enekrelimphtgisioadiiordssoci at ed wi th wei ght changes

O he achdve lnar tdwa drf%ttfo BMfdQJf@cf Qlaﬁ)%U&h@Ea Rfizddah ikt e The
hydr ochl or| de and ﬂ%ﬁgkcmﬁde%" ﬁ{é’ rm clefiz

brom de fornms of oun f ve
the additi onaﬁw%md&gélqhhgtﬁntthétﬁfrfé% Psa'tso% t@ﬁ%@ﬂﬂ?%ﬁf égﬂ‘gg@f?‘ét i"
aqueous sol uteRbve PtehSify 8/623C/0013], rmmzurrmsg]upnmespgamguzs@m Hed.T)hes.est g61.7.he

hydr obrom de salt form of f el

sedative ef f eet113tl%%- Um?‘?%nn%‘gyr %rg @g?] %:l&"fr{gg té)l gt e‘l‘y\é c{ ﬁ lo'idergéltq?rmtchf
conmpound of fthe prgsentlinvatdn mepidds kiXvay pcw@ﬂq wispastiorssreatyinh pubggtaplielly: hesfamg|asf i es
agueous dgsing_ ar [ | ' i nj ect abl e dosage 20 forns.
Furthernogz, @ﬁgq %@%@F@Ségﬁgh%ggkf% tﬁé conpound of forrmula | with
enhanced solubility characteristics facilitates the dissolution of solid
dosage forns in a tinmely nmanner. The p-tosylate, L-tartrate and

hem -citrate salts have greater kinetic solubility than the free base or
hydr ochl ori de form of the conpound of fornmula t. Additionally, the
p-tosylate, Ltartrate, and hem -citrate salts of the conmpound of formula I
‘are |l ess hygroscopic than the 25 nesylate salt of the conpound of fornula
f. Accordingly, the p-tosylate, L-tartrate, and hemcitrate salts of the
compound of fornmula | are nore stable in air and can be used w t hout

del i quescence. The invention also relates to a pharnaceutical conposition
far the treatnment of a hyperproliferative disorder in a nmanmml, which
conprises a therapeutically effective anmount of a 30 salt of a conpound of
formula f or a hydrate thereof, and a pharmaceutically acceptable carrier.
I n one enbodi nent, said pharnaceutical conposition is for the treatnent of
cancer such as brain, lung, squanous cell, bladder, gastric, pancreatic,
breast, head, neck, renal, prostate, colorectal, oesophageal, gynecol ogi cal
(such as ovarian) or thyroid cancer. In another enbodinent, said
pharmaceutical conposition is for the treatnent of a non-cancerous 35
hyperproliferative disorder such as benign hyperplasia of the skin (e.g.,
psorrasrs) or prostate (e. g., benlgn prostatlc hypertrophy (BPFD) The
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in a manmal which conprises admnistering to said mamual a therapeutically
effective anount of a salt of a conpound of fornmula |I or hydrate thereof,
in conbi n@ig @sydst h an anti-tunor agent selected fromthe mrOWeI6RA0SI Sting
of mtotic inhibitors, alkylating agents) anti-netabolites, intercal ating
antibiotics, growh factor inhibitors, cell cycle inhibitors, enzynes,

t opoi sonerase 30 inhibitors, biological résponse nodifiers, anti-hornones,
and anti-androgens. The invention also relates to a nethod of treating
pancreatitis or kidney disease in a mammual which conprises admnistering to
said mammal a therapeutically effective anobunt of a salt of a conmpound of
formula | ®r hydr afte dhbexcedstic Zithea (26) ealtésorndapletveriatersits RN i neroeptea ir die
preventing bl ﬁr 8%Xt gedtml tﬁmeaﬁyjdﬁﬂhlbrrheasaﬁ%rm chHoleH SOBPAISES shown in

adm ni stering "'8%S manmal a ‘therapeutically effective amount of a salt
of a conpoundk@m1fornula | or hydrate thereof. The invention also relates
40 a nethod of treating diseases related to vascut ogenesi s or angi ogenesis
in a mamal which conprises admniste sai e ffoct] _
amount of a dal 8 of Bﬂgdnpoﬁﬁd oﬁ“%ﬁrnung || &Oyldr 4P e ﬁg?écffign oﬁgﬁ
enbodi nent . SERYIEEL oMb 1ISTAA06 (1GST Gal3 3w | 4kl scjassszie] asted $340m |

group consi stling of!tunor! angi og chrpni-c 12 1 5 intll ampiby

di sease such |a86Rhelin¥®t i d17a$§8hri1t7'rss %&%%r bstrer|otd &8 kki%e d SRR 1;E’u3ch
as psori asi s, BXTEANR, 3s91d &7 er odﬁmrra,zlﬂabet@?/) dnai@t ciset|i mqm)t hy10.5
retinopathy af nrprriurif§L acll-ar egeneration- AoHaER—ed

mel anomg, Kapo‘sqﬂg sattebria B3 bydr3 an?*%’?eas%ﬁ ?11”742' an '?eatl céﬁgrogfate,
col on and epi[deragmi 0 gancie{g.s4eur (13 tdmmormomndsa*ofsn he8fir ¢s&ni21i hvisf i [on

may be used gs_a contr A—LOeraed —6: prefert-etezort t
t he conpounds H2%he pre e?'ﬁ[#%n\/eﬂﬁor??n%? be12u65 3‘{348 | Ueht ?bsr?%bc?‘r:an?\'/% i

a femal e mamTads, 95% I6AT S| 2heds Lare.hg 2868t pd6W t|h32.6 sallts 039.500r huP&Q |

and hydrat es 3 58 ouRdsaceoerdirg—tp—thejrethodg—of—tthrs—Tnyemnttgn
i nclude, for %%ﬁﬁl ,jﬁgtlents  hat Nave beken di agnosed| as hdving
psoriasis, BPH Tung cancer, bone cancer, pancreatic cancer, skin cancer,

15 cancer of the head and neck, cutaneous Lpik it raocul ar nelanona uterine
cancer, ovarian cancer, rectal cancer or cancer of the anal region) stonach
cancer, colon cancer) breast cancer, gynecologic tunors (e.g., uterine

sarcomas, car Ci norg, of, 4iddfonfidd 4&9&%&&@&?@09@ STGHRNR 16 cﬁa%teﬂféiﬂmﬁidt tHem)

carci noma of the cervi X carci noma of the vagl na or car ?% fﬂa
vul va), Hodgkénstd ripydasshigh- le@ﬁ%rdlfifﬁctm@eé%6%36@&“%%{}9 50 °t“h% heiRail P

intestine, capf@le .ﬁifené.@paaar B06l0% 1 2.064 [35.8], emmws], 23.Tare4£0], £ 335H20.T]hgndoi d,

parat hyroi d or_ adrena sof L t| sues C

urethra, ¢ancet 3t ﬂ]e %EEWSWQFB?’H&SS@EHT%@&‘) reg r'%\aef‘{(.:{)% o a% tae)E Iragltﬁgmgr
solid tunors dffractivnlsgéorach, substamtibiyciys $amne qsrtmmlffrm:menectwm shawngn Gtfdér
cancer of the kidngy, gharwt?%f?({ 2—(ﬂ?e]159 {38 Va vgiﬂé’é aﬁ@ bdiatG& rﬁérﬂW) fcfflrtﬁé GﬁFB%tld?mf
the renal pelvis), or neo central nervous system

primary ONS | spephomaf the p}'dﬁ@uforaw salttforrbef she gampopndsef &gyl @rﬁ&@wr&)Pe'%'” Tabie
pituitary adepomas). This invention also relates to a pharnmaceuti cal
conposition for the treatnment of an infection in a manmmal ) including a
human, that is facilitated by farnesyl protein transferase, such as nmalaria
or hepatitus delta virus, conprising an anount of a salt of a conpound of
the formula I, as defined above, a prodrug or solvate thereof, that is
effective in treating abnormal cell 30 growth, and a pharmaceutically
acceptable carrier. "Abnormal cell growth", as used herein, unless
otherwi se indicated, refers to cell gromh that is independent of nornal
regul atory nechanisns (e.g., loss of contact inhibition). This includes the
‘abnormal growth of: {1 ) tunmor cells {tunors) expressing an activated Ras
oncogene; (2) tunor cells in which the Ras protein is activated as a result
.of oncogenic nmutation 35 in another gene; {3) benign and nalignant cells of
other proliferative diseases in which aberrant Ras activation occurs; and
(4) any tunors that proliferate by virtue of farnesyl protein transferase.
The term "treating”, as used herein, unless otherw se indicated, neans
reversing, alleviating, inhibiting the progress of, or preventing the

di sorder or condition to which such term 40 applies, or one or nore
synptonms of such disorder or condition. The term"treatnent", as used

-14 5 herein, unless otherwise indicated, refers to the act of treating as
"treating"” is defined i medi ately above. Detail ed Description of the

| nvention The present invention relates to hydrochl oride, hydrobrom de,
hem -citrate, acetate, ptosylate, L-tartrate, hem -succinate, and nesyl ate
salts of 3 (4 bronD 2, 6 dlfluoro benzyloxy)lO
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butyl)-ureidoj-isothiazol e-4-carboxylic acid am de of the present invention
is characterized in that the crystal provides high intensity diffraction
peaks at widfd2r4acssi on angles (2A) in a X-ray ( powder diff rrgayiBoroapect rum
of about 4.306, 16.317, 20.988, 21.476, 22.643, 23.384) 24.891, 35 27.573,
and 27.840. The acetate salt of
3-{4-brono-2, 6-di fl uoro-benzyl oxy) -5-[ 3- ('ﬁ'— pyrrolidin-1-yl-butyl)ureido]-is
ot hi azol e-4-carboxylic acid am de of the present invention is characterized
in that the crystal provides high intensity diffraction peaks at
diffraction angles (2A) in a X-ray powder diffraction spectrum of about
6.096, 125183, 17.451, 18.288, 22.441, 23.086, and 24.439. -15 5 The
gE Zs%;' ate ga*lﬁ 38 df][l RI%) |26 1 RIf%) | 28 TRIA) [ 28 RI) |28 RItK) |
-(4-brono2, H- uoro-henzylaxy)-5413-(Adourrolidin AUy e Aol S
ot hi azol e- h- catBoxyl| 1% abild-3khi|dA281 | 2AdSpir edent | PRvERti 81 i|s StRSF dctBf | ded
in that thecIgarall @HV|degehi|gioe ni esgniy 2401 [asbien pelaks3zaso? | 7.9
diffracti opangles {(2A) n_a X-lray powderdiffraction ectrum-ef—abeut

20. 446, 20| 76033122088 DI8I8A | 22 108330d 267 28894 [t ar RS [satd df
3- (4-brono{Z, &edh 1T Umo® Pavays gxys.65{ [25464-pyrt of Bd2es 1- wle- Qus4.bydl) 3.3

urei doj-i s.)_t_m_g,z_g,Lﬁg_A_g&- vl ile—aci ¢—amigde—af—t-he-nredent—HAYe RO

char act eri red2f* t hat*P he igﬁ%talgvyiy)ro ?38? kﬁ%}% Egﬁgl t)':/ﬁdi f??gl%éti on6‘1oe61ks
at diffrac Ian.aaang!esz.z(Z »01266 4 &5 ay 2powaler 4di f [ Ba082 gn 3sipects.0N gf 4bol
4.061, 20.821 21 P_17Q._and—25+858 ; ;

32 634 — 2D A 5 —the—hef HeatRa oAz sat
of 3-(4-br bmd32%%. di 1ol GUBBhAyIoky] 2of53 (40 | 320387 53 7 ST.3617Va 4
pyrrolidi n{ Tayl4but]yl3)4 uf en 84 i sa6hi 2Bdb@-|4-5car p8RYPLS ¢ ach d a%Ree |of4.8 he
present i n;eq* —ea—HS 4JCJ charactertzeg—n—that—the—crystrat——priovidesThigh
intensity di fFng%ti on pepks at |diffractionfangles (28) [in alX-ray powde
diffraction spectrum of about 4.634, 16.735, 22.179, and 25.002. FormA
hem - succi nate absorbs 0.6% water at 90% rghatd ve hum dity. The
hem - succi nate (Form B) salt of 3-{4-brono=2,6-ditl uoro-benzyl oxy)-5-[3-{4
pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic acid am de of the
pr ;asen_t . i n\é_e][‘]'f ion tThé héRi-&tf klﬁé §§l€ 'SF":J féﬁﬁﬁeicﬁmb&]ﬁh o?‘ lﬂf?mﬁlgxﬁ &arﬁi&é&ﬁ&hﬁitw
intensity diffraction peaks at_diffraction angles. in - ray, owder
di ffracti'@n &peet PoWaes highlirnsiy difrpctionspeshs at &faf@%‘, a@l@‘?ﬁs%b%‘ﬂ.%f%@?' fhd
2:]1- 802. ror mrcﬁath@ﬁﬁt?r%lﬂchh.e@ﬁ goapses (10058 2edesr [32aY), 20976 408, 22643 UA8. T t v.
The nesyl ate
3 (4 by omo- 22838 PPIbASALIAN G4 Y PR T A8 et spt fom o
ur ei do] - i sot liearedeat idventiorbprvitidsca ¥cayopatieddiffredtion lspequmswhstantialyethe same ps
characterize e'ﬂga&%a&ﬂ]ese"éé{%@wn PRoyi des high intensity diffraction

peaks at diffractron angles n a X-ray powder diffraction spectrum of
about 4. 457, 17.288¢ choragabyic 2iheg 126)zlupagnd yejative7inteasily (47 ffole diffiectiph
Vitro activi tsge&tnmtoh@le?lgﬂpakﬁ?éj%m&mf&ﬁﬁ@-ﬂoﬁipbuddrbf forthitR | & isRevri RgowPRADIESH
receptor may be determ ned by the foll ow ng procedure. The ability of the
conpounds of the present invention to inhibit tyrosine kinase activity 30
may be nmeasufeteuSirR)(e8) [ eczanDi[rrvh) Enz3eTe [IRI(%N] aszay |tRigh) eaeur ¢ SRi(%e
abili ty of compounds :in nhibit-the 3q:'\%n3hrlr'\¥| at nﬁrzgl}; th§8e ,‘fé%nﬁ S5
substrate, p I%@qu yi] ?P'ﬂi Eé? m’&%ﬁ Hg ). ﬁ'ﬁe EI nas omain_of tihe hunmn

KDRI VEGF recept.ao6 (and.ao| aei08s 805 1850844 § 2Xpr 24881 iin76P9| i3m&Ett dJdlbl s
as a gl ut at htepeSttransterase S TEHsSEp P ot ehasysthgs e shagstovuysus
expressi on S/SQ'%ZI% Tﬁ/éb p 3#-3?‘?3 i?iwiz igzgfp’%irfm ﬁg's?\?(sa %g )fslf't%ﬁé;ﬂd (ev‘J:‘Le2 S
usi ng 35 gl uf a8.éd0one 6yat d529af|f &ty 2@@B&rm§2-7Tn@5§ﬂ\&¥ nmas.As § 3¢-28% 11-;251
per f or med in—Q?—%e- H—aa t3ratare tEd o b T HRET PG o5 gost (G-

~g PGT per wgl ? Tessggcbﬁgg%rc s@'roe gﬁ?ﬁ dg\?% :Qgg’? Igﬁ'lvf fﬁggf{ D?[fl‘.()\_
‘and then added0£83 | hé.8PGI 151362 s 1466 | 4094 he2T.BnhlR7 &6haeAT-Pal 388781 RBO (i n
the assay isriqeg(vhys: | 17873 SCIEET @065 Z¥EF | 2784 Y 8831 137.337 | 123
_phosphorytat Lon bufiffer ( MM Hepes, {pH 7 3 125( M NaQl 241 nM My@l z) . The
reaction is {ARBPaded by| 1BE580 Adit i2838df &P { 3880%ilndPCconcent fati on |of
10 ~-M After 30 nute irncubation at room -16 S tenperature with
shaking, the reaction is aspirated, and t b | ates are washed with wash
buffer (PBS-containing 0.1 % Tween-20). T unt of phosphorylated PGT is
quantitatad by incubation with a HRP-conjugated (HRP is horseradi sh

per oxi dase) PY-54 antibody {Transducti on Labs), devel oped with TWVB

peroxi dase (TMB is 3,3 ,5,5 -tetranet hyl benzidine), and the reaction is
quantitated on a Bi oRadT"" M cropl ate reader at 450 nM Inhibition of the
10 ki nase enzymatic activity by the test compound is detected as a reduced
absor bance, and the concentration of the conpound that is required to
inhibit the signal by 50%is reported as the 1C5 value for the test
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25 1640. After sufficient time has el apsed for the tunors to becone

pal pable (2-3 mmin dianeter) the test animals (athymc mce) are treated
with actiwe eupsund (formul ated by dissolution in DVSO t ywimwmoky2188 a
concentration of 50 to 100 ng/nmL followed by 1:9 dilution into saline or,
alternatively, 1:9 dilution into 0.1 % Pl uron| cT"' P105 in 0.9% saline) by
the intraperitoneal (ip) or oral (po) rout’es of administration tw ce daily
( i.e., every 12 hours) for 5 consecutive days. In 30 order to deternine an
anti-tunor effect, the tunor is neasured in mllimeters with Vernier

cal i pers across two di aneters and the tunor size i s calcul ated usjing
the formulsa: TunorThaeiceihte salt {ormafythe campapndgpffprapfad 'Sn*%ef?efeaﬁ?gn thet e erviigh hods

of Geran, R I'p)'ov%(e ﬁigh-x tErfsQ)t' &ﬁr@bﬁbn p@éks%@ Blﬂf%ﬂ!ldﬁgangbﬁﬂﬂ #badt 2Agaat[% ralatbeNat ur al
Product s Agai nst Ani rf

Edi ti on, Canclé?f's@:flefh@ﬁer{@f 7] Iﬁéﬂf” [23341 17 ‘1@43% 319‘7%’ ﬂ@s%ziz r;Elirlse( 712!6 Oggsed as
‘((35 percent i n{y i 4ld®a.436¢&0M dine Gicétere isBiefofnd bifThi aesdnnhvémlbm providéda X-ray
TuW",,n, - Tu

br ovi des. F eprPGHR e B SCPATL SUTEE Vgl scrogs g 7F s it P | o7

chenot hergpeyiccs. agents, and the nethod of neasurement (turmr di aneter) is
a reliable nethod r .ass r ot { 0, he

conmpounds of the wags%lr?fac Ve n?fhtgﬁngﬁer%e"?é#a%}fd %Eﬁie "&q%lnf/@ grtﬂgoﬂ{f)%ﬁttob ds)")
can be ef f ectspectimn afithe avetatecwlt fanatof thagbhesind ef forma/ inshowRdelewip bRttt to t he
site -18 5 of action. These nethods include oral routes, intraduodenal

routes, parenteral injection (including intravenous subcutaneous _
i ntranuscul af, 2t rlaRé%Eyl ap® or RKWudi oRP, {dpi%al, 2nd [rEpal 26 | RIC%)

adm ni strati ¢ 096' T CTE0S3 164 BCYT FRafEpPQET | adisaN STow eff Sarev 1bas.1
dependent on ?1 bject |being treated thelseverlty the disorded-or

condi ti on, theSﬁ%ﬁe RBadm 721l dRiBor) Attt nedh0 | aéﬁé‘fwnﬂo'BF SRd27 | 51

prescri bi ng pryfzET[aG o HOWEVAST, eya.aefﬁsa/e 4960020658 | N 6 Ne| BE0GE |013.4
about 0.001 o _about 100!lmy peri kg h wei ght pel dav_lorefefahlyv abaut

to about 35 fuRKgBda’4i i 599k &7 i%@@d ddsts| 388 4&1P7?t)3 K 3%%%, i
woul d anmount 7T 38 uq@-tmamab@wo m, 0BT eBahly |aait | 37330 ¢ amuf

2.5 g/day. |In_sane linstadces el owlt he_l dwer—timit—of—the—

h C 1
af oresai d rang®284y bR2mgrd-Ban ecu%‘feéo dniltd | A1 8Phdr 2hsbs 48|
| ar ger doses [T&%240 b&oenpionsed wiishqubs.saus| rsg) ahy harnful side efflect,

provi ded t hattsuch slarefi+st—divi-ded+nt-o—several—stat-t—doses
for adm nistration throughout the day. The active conpound nay be applied
as a sol etg herapy or may involve one or nofable4 her anti-tunour substances,
for exanple those selected from for exanple, mtotic inhibitors, for
exanpl e vinbl astine; alkylating agents, for exanple cis-platin, carboplatin
and 20 cycl ophos plitheipdtesylziesalt foret efist dompgundras forrawia his ckaractenzag indhat 16 | )

cytosine arabinag r%@ld?@ﬂgmM%QEWr&%on Paks bidisrBotiai Bl dRos 0P BSoubb-tHeleg[opr ef erred
(0] In

anti -netabolites gl scl osed ean Pat ent i cat 0 such
as relative intensity]: 20.446 [100.0], 20.760 [74.0], 22.092 80 1.7),22.3 1 F/O'H? 23%8’(? %@%}

N (5-- (3, % didwias Qs@teﬁw; hyhe ﬁl’to@%@tﬁ hINRAOb me ﬁ'esdnnﬁi‘ldmylbr) priiiadsha/X-eayipowiier2- t he

noyl)-L-glutamc ac tor inhi r

i ntercal ati ngdnflﬁ?ﬁt'P’bF%etcfrg’E SV\‘%%?""%& AL, |ea h d'fEaCt'%f] %?ég!r'ﬁ“ %:Iﬁbwnmeﬁ@yg

for exanple 25 i ntBref erapavteriatodl2-theta (28D wahmesnd fe!ﬁﬂv%x’éﬁmftse(%htor 1’@5@'#@@*&'?3
ég(s:(r; dg)s( TNO | vagdexTim of thATREIEE Lt BFm of tRE cRIRI & ilia1 RRABRYSIISY Bitableds

(4' -cyano- 3-(4-fl uorophenyl sul phonyl ) - 2- hydr oxy- 2net hyl - 3" - (tri fl uoronet hyl
) propi onani lide). Such conjoint treatnment may be achi eved by way of the

si mul t aneous, sequential or separate dosing of the individual conponents of
‘the treatnment. The pharmaceutical conposition nmay, for exanple, be in a
formsuitable for oral 30 admnistration as a tablet, capsule, pill

powder, sustained rel ease fornul ations, solution, suspension) for

parenteral injection as a sterile solution, suspension or emulsion, for
topical admi nistration as an ointnment or creamor for rectal adm nistration
as a suppository. The pharmaceutical conposition may be in unit dosage
fornms suitable for single adm nistration of precise dosages. The
pharmaceutical composition will include a conventional pharmaceutical 35
carrier or excipient and a conpound according to the invention as an active
ingredient. In . addition, it may include other nedicinal or pharmaceuti cal
agents, carriers, adjuvants, etc. Exenplary parenteral adm nistration forns
i ncl ude sol utions or suspensions of active conpounds in sterile aqueous

sol utions, for exanple, aqueous propylene glycol or dextrose sol utions.
Such dosage forns can be SU|tany buffered if desi red. 19 5 Suitable
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20 diffraction peaks (2-theta, [%relative intensity]): 8.623 [90.7],
12.121 [38.9], 17.298 [95.2], 23.397 [44.7], 23.944 [51.7], 24.119 [62.7],
24. 873 [ 5%o/l2)44253. 948 [100], and 28.821 [39.6]. Exanpl e 3 pdycirBolbnnes de sal t
of 3-(4-brono-2, 6-difluoro-benzyioxy)-5-[3-(4-pyrrolidin-1-yl-butyl) 25
urei do] -i sot hi azol e-4-carboxylic acid Hydrobromc acid (1.0 nL of 47-49%
aqueous 8.9 M solution) was added to -4m%f MeOH and then filled to the
8.9 nL mark with MeOH in a graduated cylinder. Separately,

3(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-is
ot hi azol e-4-carboxylic 30 acid (500 ng, 0.939 mvol) was dissolved in CHzZCl 2
(10 mL) ar’d MeOH (4 nlL) and treated with HBr (1.0 nL of the solution

«descri bed abpveygThRRFeFIT ULBON [VRBAY ereepl aomgey N aedi fiTRIGeON creamteri(%)
surrounded wilth Et 20 tfler 16 Hours |solidlwas pfesentt The Et20-wgs
repl aced by {r@&8H Ht 20-3and'3#e di PP 8s dﬁ'%{mmﬁejéga%ﬁyr i GAf. RBIRT {3481 | o
{529 ny, 0. 8637, 2807 y&33700T ag.3ed.18Bké {1 ag4 pO12al1@01306 (DRSEy2 | 19.6
Hygroscopicity. 0 1 % at 187% 35 rgl attve RHI-Charpeteet-sHe0tayP
diffracti on pekRe (|228Retal>$% e?%t?i‘  d9TTRY =n§€?y 5257%{ 6899¢1 6?6)f8’ 12°26
[35.9], 17. 3724117 |3N6.023. 13.801 7420k, | 26438% {020. [ p5.9and 26476315881, [3p1.2
-21 5 Exanplle_4 Hem -citlrate saltof

3-(4-brono- 2, 612cH0P i judfo- He?\rﬁ!poy y)i‘fg- §9(7§19pyF‘%-8| &Pﬁ?“i-yf"’?'gm &F}:SST 19.6
ur ei do] - i sot Ni@z0bq- Bo@ar bexydd ¢ az.0d| 22.092 | 81.7 | 27.355 | 48.8 | 36.800 | 164
3- (4- br ono- 2 [ 6-di f Huor o~ Bepzyl-oy ) —b43-C4pyerpHabasyrhspuiy ) —torerdody i
sot hi azol e-4L013(9§7b0>?‘9lq %?@ 5§%gm :22"15%1)( ZTFgI %Tg?%—(rigg'gc d (96 |ng,
0.50 nmmol ), and MeOH (8 nL) were conbined in a 16 nmL vial with a septumtop
and heated, with shaking, at 75C for 24 hoyys, . The m xture was cooled to
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40 Hem -succinate salt of

3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl -23 5

but yl) - ur Qigd)isgot hi azol e- 4- carboxylic acid (Form B) PCT/IB01/02193
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-21-yi-butyl)-ureido]-i
sot hi azol e-4carboxylic acid (100 ng) was gi ssolved with heat in 6 nL

Et OH: MeOH (2:1 ). Succinic acid (11.1 ng, 0.5 eq) dissolved in EtOH was
added to the former solution. The m xture was 10 allowed to cool to anbient
tenperature and stirred for 20 mn. The solid was filtered, washed with
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3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-ylbutyl)-ureido]-is
ot hi azol e- 4-carboxylic acid am de. 10. The salt according to claim?9,
‘wherein said salt has a X-ray powder diffraction 35 spectrum substantially
the sane as the X-ray powder diffraction spectrumshowm in FIG 6. _25
5 - 11. A hem -succinate salt of

3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin

1-yl -butyl)-ureido]-isothiazol e-4-carboxylic acid am de which is Form A

12. The salt according to claim1l, wherein said salt has a X-ray powder 10
diffraction spectrum substantially the sane as the X-ray powder diffraction
spectrum shown in FIG 7. 13. A hem -succinate salt of

3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin

1-yl -butyl)-ureido]-isothiazol e-4-carboxylic acid am de which is FormB. 75
14. The salt according to claim 13, wherein said salt has a X-ray powder
diffraction spectrum substantially the same as the X-ray powder diffraction
spectrum shown in FIG 8. 20 15. Use of a conpound of clains 1, 3, 5, 7, 9,
11 or 13 for the manufacture of a nedicanent for the treatnent of
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16. The use of claim 15 wherein the use is for the treatnent of a cancer
sel ected from brain, squanous cell, bladder, gastric, pancreatic, breast,
head) neciwo @eseshageal , 25 prostate, colorectal, |ung, rea@nBokiziogy,
ovarian) gynecol ogical and thyroid cancer. 17. A pharmaceutical conposition
conprising an ampbunt of a conpound accordjjpg to clains 1, 3, 5, 7, 9, 11 or
13 effective to treat a hyperproliferative disorder in a mammal, and a
pharmaceutically acceptable carrier. 30 18. The pharmaceuti cal conposition
of claim 17 wherein the hyperproliferative disorder is a cancer selected
frombrain, lung, squanous cell, bladder, gastric, pancreatic, breast,
head) neck, renal, Ki dney, ovarian, prostate, colorectal, oesophageal
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T #ersS:cc]rn%!(é, arr1]c|1 ]m%(s)./@fe gglf {orms of the compound of formula | have high crystallinity, ie.,
10 substantially free of amorphous material. Such salts have the advantage that they provide
more reproducible dosing results. The hydrochloride, hydrobromide, and hemi-succinate salt
forms of the compound of formula | are substantially hygroscopically stable, which alleviates
potential problems associated with weight changes of the active ingredient during the
manufacture of capsules or tablets. The hydrochloride and hydrobromide forms of the
15 compound of formula | have the additional advantage that they have a low tendency for
concentrated aqueous solution to form viscous mixtures upon standing. Furthermore, the
hydrobromide salt form of the compound of formula | delivers a mild sedative effect at low to
moderate dosing. The mesylate salt form of the compound of formula | has rapid kinetic
aqueous solubility which simplifies aqueous dosing and makes it suitable for injectable dosage
20 forms. Furthermore, the mesylate salt form of the compound of formula | with enhanced
solubility characteristics facilitates the dissolution of solid dosage forms in a timely manner.
The p-tosylate, L-tartrate and hemi-citrate salts have greater kinetic solubility than the
free base or hydrochloride form of the compound of formula 1. Additionally, the p-tosylate, L-
tartrate, and hemi-citrate salts of the compound of formula | are less hygroscopic than the
25 mesylate salt of the compound of formula 1. Accordingly, the p-tosylate, L-tartrate, and hemi-
citrate salts of the compound of formula | are more stable in air and can be used without
deliqguescence.
The invention also relates to a pharmaceutical composition for the treatment of a
hyperproliferative disorder in a mammal, which comprises a therapeutically effective amount of a
30 salt of a compound of formula | or a hydrate thereof, and a pharmaceutically acceptable carrier.
In one embodiment, said pharmaceutical composition is for the treatment of cancer such as
brain, lung, squamous cell, bladder, gastric, pancreatic, breast, head, neck, renal, prostate,
colorectal, oesophageal, gynecological (such as ovarian) or thyroid cancer. In another
embodiment, said pharmaceutical composition is for the treatment of a non-cancerous
35 hyperproliferative disorder such as benign hyperplasia of the skin (e.g., psoriasis) or prostate
(e.g., benign prostatic hypertrophy (BPH)).
The invention also relates to a pharmaceutical composition for the treatment of
pancreatitis or kidney disease (including proliferative glomerulonephritis and diabetes-induced
renal disease) in a mammal which comprises a therapeutically effective amount of a salt of a

40  compound of formula | or hydrate thereof, and a pharmaceutically acceptable carrier.
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The invention also relates to a pharmaceutical composition for the prevention of

blastocyte implantation in a mammal which comprises a therapeutically effective amount of a salt
of a compound of formula | or hydrate thereof, and a pharmaceutically acceptable carrier.

The invention also relates to a pharmaceutical composition for treating a disease related
to vasculogenesis or angiogenesis in a mammal which comprises a therapeutically effective

10 amount of a salt of a compound of formula | or hydrate thereof, and a pharmaceutically
acceptable carrier. In one embodiment, said pharmaceutical composition is for treating a
disease selected from the group consisting of tumor angiogenesis, chronic inflammatory disease
such as rheumatoid arthritis, atherosclerosis, skin diseases such as psoriasis, excema, and
scleroderma, diabetes, diabetic retinopathy, retinopathy of prematurity, age-related macular

15  degeneration, hemangioma, glioma, melanoma, Kaposi's sarcoma and ovarian, breast, lung,
pancreatic, prostate, colon and epidermoid cancer.

The invention also relates to a method of treating a hyperproliferative disorder in a
mammal which comprises administering to said mammal a therapeutically effective amount of a
salt of a compound of formula | or hydrate thereof. In one embodiment, said method relates to

20 the treatment of cancer such as brain, squamous cell, bladder, gastric, pancreatic, breast, head,
neck, cesophageal, prostate, colorectal, lung, renal, gynecological (such as ovarian) or thyroid
cancer. In another embodiment, said method relates to the treatment of a non-cancerous
hyperproliferative disorder such as benign hyperplasia of the skin (e.g., psoriasis) or prostate
(e.g., benign prostatic hypertropy (BPH)).

25 The invention also relates to a method for the treatment of a hyperproliferative disorder
in a mammal which comprises administering to said mammal a therapeutically effective amount
of a salt of a compound of formula | or hydrate thereof, in combination with an anti-tumor agent
selected from the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites,
intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomerase

30 inhibitors, biological response modifiers, anti-hormones, and anti-androgens.

The invention also relates to a method of treating pancreatitis or kidney disease in a
mammal which comprises administering to said mammal a therapeutically effective amount of a
salt of a compound of formula | or hydrate thereof.

The invention also relates to a method of preventing blastocyte implantation in a

35 mammal which comprises administering to said mammal a therapeutically effective amount of a
salt of a compound of formula | or hydrate thereof.

The invention also relates to a method of treating diseases related to vasculogenesis or
angiogenesis in a mammal which comprises administering to said mammal an effective amount
of a salt of a compound of formula | or hydrate thereof. In one embodiment, said method is for

40 treating a disease selected from the group consisting of tumor angiogenesis, chronic
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macular degeneration, hemangioma, glioma, melanoma, Kaposi's sarcoma and ovarian, breast,
lung, pancreatic, prostate, colon and epidermoid cancer.

Further the compounds of the present invention may be used as a contraceptive in

10 mammals. In one preferred embodiment the compounds of the present invention may be used
to prevent pregnancy in a female mammal.

Patients that can be treated with the salts of formula | and hydrates of said compounds,
according to the methods of this invention include, for example, patients that have been
diagnosed as having psoriasis, BPH, lung cancer, bone cancer, pancreatic cancer, skin cancer,

15 cancer of the head and neck, cutaneous or intraocular melanoma, uterine cancer, ovarian
cancer, rectal cancer or cancer of the anal region, stomach cancer, colon cancer, breast cancer,
gynecologic tumors (e.g., uterine sarcomas, carcinoma of the fallopian tubes, carcinoma of the
endometrium, carcinoma of the cervix, carcinoma of the vagina or carcinoma of the vuiva),
Hodgkin's disease, cancer of the esophagus, cancer of the small intestine, cancer of the

20 endocrine system (e.g., cancer of the thyroid, parathyroid or adrenal glands), sarcomas of soft
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute leukemia,
solid tumors of childhood, lymphocytic lymphonas, cancer of the bladder, cancer of the kidney or
ureter (e.g., renal cell carcinoma, carcinoma of the renal pelvis), or neoplasms of the central
nervous system (e.g., primary CNS lymphoma, spinal axis tumors, brain stem gliomas or

25  pituitary adenomas).

This invention also relates to a pharmaceutical composition for the treatment of an
infection in a mammal, including @ human, that is facilitated by farnesy! protein transferase, such
as malaria or hepatitus delta virus, comprising an amount of a salt of a compound of the formula
|, as defined above, a prodrug or solvate thereof, that is effective in treating abnormal cell

30 growth, and a pharmaceuticaliy acceptable carrier.

"Abnormal cell growth”, as used herein, unless otherwise indicated, refers to cell growth
that is independent of normal regulatory mechanisms (e.g., loss of contact inhibition). This
includes the abnormal growth of: (1) tumor cells (tumors) expressing an activated Ras
oncogene; (2) tumor cells in which the Ras protein is activated as a result of oncogenic mutation

35 in another gene; (3) benign and malignant cells of other profiferative diseases in which aberrant
Ras activation occurs; and (4) any tumors that proliferate by virtue of farnesyl protein
transferase.

The term "treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term

40  applies, or one or more symptoms of such disorder or condition. The term “treatment”, as used
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Detailed Description of the Invention

The present invention relates to hydrochloride, hydrobromide, hemi-citrate, acetate, p-

tosylate, L-tartrate, hemi-succinate, and mesylate salts of 3-(4-bromo-2,6-difluoro-benzylioxy)-
10  5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-carboxylic acid amide.

The invention further relates to a method making the hydrochloride, hydrobromide,
hemi-citrate, acetate, p-tosylate, L-tartrate, hemi-succinate, and mesylate salts of 3-(4-bromo-
2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)}-ureido]-isothiazole-4-carboxylic acid
amide. The salt forms of the present invention are useful in the treatment of hyperproliferative

15 diseases, such as cancers, in mammals, especially humans, and to pharmaceutical
compositions containing such compounds.

The salt forms of the compound of formula | have been characterized using X-ray
powder diffractometry. The hydrochloride, hydrobromide, hemi-citrate, acetate, p-tosylate, L-
tartrate, hemi-succinate (Form A), hemi-succinate (Form B) and mesylate saits of the

20 compound of formula | provide X-ray powder diffraction patterns substantially the same as
shown in FIGS 1-9.

The hydrochloride salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1-yl-
butyl)-ureido)-isothiazole-4-carboxylic acid amide of the present invention is characterized in
that the crystal provides high intensity diffraction peaks at diffraction angles (26) in a X-ray

25  powder diffraction spectrum of about 8.623, 12.121, 17.298, 23.397, 23.944, 24.1 19, 24.873,
25.948, and 28.821.

The hydrobromide salt of 3-(4-bromo-2,6-diflucro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-
buty!)-ureido]-isothiazole-4-carboxylic acid amide of the present invention is characterized in
that the crystal provides high intensity diffraction peaks at diffraction angles (26) in a X-ray

30 powder diffraction spectrum of about 8.687, 12.264, 17.374, 23.711, 24.335, and 25.769.

The hemi-citrate sait of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-
butyl)-ureido}-isothiazole-4-carboxylic acid amide of the present invention is characterized in
that the crystal provides high intensity diffraction peaks at diffraction angles (26) in a X-ray
powder diffraction spectrum of about 4.306, 16.317, 20.988, 21.476, 22.643, 23.384, 24.891,

35 27.573, and 27.840.

The acetate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ureido}-isothiazole-4-carboxylic acid amide of the present invention is characterized in that the
crystal provides high intensity diffraction peaks at diffraction angles (28) in a X-ray powder
diffraction spectrum of about 6.096, 12.183, 17.451, 18.288, 22.441, 23.086, and 24.439.
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#10% # & () - ureido]-isothiazole-4-carboxylic acid amide of the present invention is characterized in that the
crystal provides high intensity diffraction peaks at diffraction angles (26) in a X-ray powder
diffraction spectrum of about 20.446, 20.760, 22.092, 22.371, 23.190, and 26.239.

The L-tartrate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-butyi)-
10  ureido}-isothiazole-4-carboxylic acid amide of the present invention is characterized in that the
crystal provides high intensity diffraction peaks at diffraction angles (26) in a X-ray powder
diffraction spectrum of about 4.061, 20.821, 21.634, 22.179 and 25.858.
The hemi-succinate (Form A) salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-
pyrrolidin-1-yl-butyl)-ureido}-isothiazole-4-carboxylic acid amide of the present invention is
15 characterized in that the crystal provides high intensity diffraction peaks at diffraction angles
(26) in a X-ray powder diffraction spectrum of about 4.634, 16.735, 22.179, and 25.002. Form
A hemi-succinate absorbs 0.6% water at 90% relative humidity.
The hemi-succinate (Form B) salt of 3-(4-bromo-2,6-difiuoro-benzyloxy)-5-[3-(4-
pyrrolidin-1-yl-butyl)-ureidol-isothiazole-4-carboxylic acid amide of the present invention is
20 characterized in that the crystal provides high intensity diffraction peaks at diffraction angles
(26) in a X-ray powder diffraction spectrum of about 8.714, 15.272, 19.197, 19.457, 24.487,
and 24.802. Form B hemi-succinate absorbs 1.5% water at 90% relative humidity.
The mesylate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ureido]-isothiazole-4-carboxylic acid amide of the present invention is characterized in that the
25 crystal provides high intensity diffraction peaks at diffraction angles (20) in a X-ray powder
diffraction spectrum of about 4.417, 17.288, 20.828, 21.677, 22.148, 25.427, and 27.006. ‘
The in vitro activity of the compounds of formula | in inhibiting the KDR/VEGF receptor
may be determined by the following procedure.
The ability of the compounds of the present invention to inhibit tyrosine kinase activity
30 may be measured using a recombinant enzyme in an assay that measures the ability of
compounds to inhibit the phosphorylation of the exogenous substrate, polyGluTyr (PGT,
Sigma™, 4:1). The kinase domain of the human KDR/VEGF receptor (amino acids 805-1 350)
is expressed in Sf9 insect cells as a glutathione S-transferase (GST)-fusion protein using the
baculovirus expression system. The protein is purified from the lysates of these cells using
35 glutathione agarose affinity columns. The enzyme assay is performed in 96-well plates that
are coated with the PGT substrate (0.625 ng PGT per well). Test compounds are diluted in
dimethylsulfoxide (DMSO), and then added to the PGT plates so that the final concentration of
DMSO in the assay is 1.6% (v/iv). The recombinant enzyme is diluted in phosphorylation
buffer (50 mM Hepes, pH 7.3, 125 mM NaCl, 24 mM MgCl,). The reaction is initiated by the

40 addition of ATP to a final concentration of 10 uM. After a 30 minute incubation at room
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by incubation with a HRP-conjugated {HRP is rseradlsh peroxu PY- 54 antibody

(Transduction Labs), developed with TMB peroxidase (TMB is 3,3',5,5'-tetramethylbenzidine),

and the reaction is quantitated on a BioRad™ Microplate reader at 450 nM. Inhibition of the

10  kinase enzymatic activity by the test compound is detected as a reduced absorbance, and the
concentration of the compound that is required to inhibit the signal by 50% is reported as the
ICy, value for the test compound.

To measure the ability of the compounds to inhibit KDR tyrosine kinase activity for the
full length protein that exists in a cellular context, the porcine aortic endothelial (PAE) cells

15  transfected with the human KDR (Waltenberger et al., J. Biol. Chem. 269:26988, 1994) may
be used. Cells are plated and allowed to attach to 96-well dishes in the same media (Ham's
F12) with 10% v/v FBS (fetal bovine serum). The cells are then washed, re-fed with serum
depleted media (0.1% v/v FBS) that contains 0.1% (v/v) bovine serum albumin (BSA), and
allowed to incubate for 16-24 hours. Immediately prior to dosing with compound, the cells are

20 re-fed with the serum depleted media (0.1% v/iv FBS) (without BSA). Test compounds,
dissolved in DMSO, are diluted into the media (final DMSO congentration 0.5% (v/v)). Atthe
end of a 2 hour incubation, VEGF,ss (50 ng/ml final) is added to the media for an 8 minute
incubation. The cells are washed and lysed in 50  lysis buffer containing 20 mM Tris-HCL
(pH 8), 150 mM NaCl, 1% v/v NP40, 2 mM NaVO,, 500 uM EDTA, 1 mM PMSF, and 1

25 tablet/25 ml EDTA free complete® Protease inhibitor Table, Roche. The cell lysates is then
diluted to a final volume of 150 ! in PBS/1 mM NavO,. The extent of phosphorylation of KDR
is measured using an ELISA assay. Reactibind Goat-anti Rabbit plates (Pierce) are blocked
with Superblock buffer (Pierce) prior to addition of the anti-flk-1 C-20 antibody (0.5 ug per well,
Santa Cruz). Any unbound antibody is washed off the plates prior to addition of 100 ul cell

30 lysate. After a 2 hour incubation of the lysates with the flk-1 antibody, the KDR associated
phosphotyrosine is quantitated by development with the HRP-conjugated PY-54 antibody and
TMB, as described above. The ability of the compounds to inhibit the VEGF-stimulated
autophosphorylation reaction by 50%, relative to VEGF-stimulated controls is reported as the
IC4, value for the test compound.

35 The ability of the compounds to inhibit mitogenesis in human endothelial cells is
measured by their ability to inhibit *H-thymidine incorporation into HUVE cells (human
umbilical vein endothelial cells, Clonetics™). This assay has been well described in the
literature (Waltenberger J et al. J. Biol. Chem. 269: 26988, 1994; Cao Y et al. J. Biol. Chem.
271: 3154, 1996). Briefly, 10* cells are plated in collagen-coated 24-well plates and allowed
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" 10%#& () - concentrations of compound (prepared in DMSO, final concentration of DMSO in the assay is
0.2% viv), and 2-30 ng/ml VEGF . During the last 3 hours of the 24 hour compound
treatment, the cells are pulsed with *H thymidine (NEN, 1 pCi per weil). The media are then
removed, and the cells washed extensively with ice-cold Hank’s balanced salt solution, and

10  then 2 times with ice cold trichloroacetic acid ( 1.0% viv). The cells are lysed by the addition of
0.2 ml of 0.1 N NaOH, and the lysates transferred into scintillation vials. The wells are then
washed with 0.2 ml of 0.1 N HCI, and this wash is then transferred to the vials. The extent of
3H thymidine incorporation is measured by scintillation counting. The ability of the compounds
to inhibit incorporation by 50%, relative to control (VEGF treatment with DMSO vehicle only) is

15  reported as the ICs, value for the test compound.

The activity of the compounds of formula 1 in vivo, can be determined by the amount of
inhibition of tumeor growth by a test compound relative to a control. The tumor growth inhibitory
effects of various compounds are measured according to the methods of Corbett T. H., et al.
“Tumor Induction Relationships in Development of Transplantable Cancers of the Colon in Mice

20 for Chemotherapy Assays, with a Note on Carcinogen Structure”, Cancer Res., 35, 2434-2439
(1975) and Corbett, T. H., et al., "A Mouse Colon-tumor Model for Experimental Therapy",
Cancer Chemother. Rep. (Part 2)", 5, 169-186 (1975), with slight modifications. Tumors are

induced in the left flank by s.c. injection of 1 X 10° log phase cultured tumor cells (human MDA-
MB-468 breast or human HN5 head and neck carcinoma celis) suspended in 0.10 ml RPMI
25  1640. After sufficient time has elapsed for the tumors to become palpable (2-3 mm in diameter)
the test animals (athymic mice) are treated with active compound (formulated by dissolution in
DMSO typically at a concentration of 50 to 100 mg/mL followed by 1:9 dilution into saline or,
alternatively, 1:9 dilution into 0.1% Pluronic™ P105 in 0.9% saline) by the intraperitoneal {ip) or
oral (po) routes of administration twice daily (i.e., every 12 hours) for 5 consecutive days. In
30 order to determine an anti-tumor effect, the tumor is measured in millimeters with Vernier
calipers across two diameters and the tumor size (mg) is calculated using the formula: Tumor
weight = (length x [width)?)/2, according to the methods of Geran, R.l., et al. "Protocols for
Screening Chemical Agents and Natural Products Against Animal Tumors and Other Biological
Systems”, Third Edition, Cancer Chemother. Rep., 3, 1-104 (1972). Results are expressed as

35 percent inhibition, according to the formula: Inhibition (%) = (TuWeng — TUWieed/ TUWonm X

100%. The flank site of tumor implantation provides reproducible dose/response effects for a
variety of chemotherapeutic agents, and the method of measurement (tumor diameter) is a
reliable method for assessing tumor growth rates.

Administration of the compounds of the present invention (hereinafter the “active

40 compound(s)”) can be effected by any method that enables delivery of the compounds to the site
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other anti-tumour substances, for example those selected from, for example, mitotic inhibitors,

for example vinblastine; alkylating agents, for example cis-platin, carboplatin and
20 cyclophosphamide; anti-metabolites, for example S-fluorouraci, cytosine arabinoside and
hydroxyurea, or, for example, one of the preferred anti-metabolites disclosed in European Patent
Application No. 239362 such as E-(S-[ﬂ-(&4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)—ﬂ-
methylamino}-2-thenoyl)-L-glutamic  acid; growth factor inhibitors; cell cycie inhibitors;
intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example
25  interferon; and anti-hormones, for example anti-estrogens such as Nolvadex™ (tamoxifen) or, for
example anti-androgens such as Casodex™ (4'-cyano-3-(4-fluorophenylsulphonyl)-2-hydroxy-2-
methyl-3'-(trifluoromethyl)propionanilide). Such conjoint treatment may be achieved by way of
the simultaneous, sequential or separate dosing of the individual components of the treatment.
The pharmaceutical composition may, for example, be in a form suitable for oral
30 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 composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
35 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
compounds in sterile aqueous solutions, for example, aqueous propylene glycol or dextrose

solutions. Such dosage forms can be suitably buffered, if desired.
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Example 1
Free base of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-

35 isothiazole-4-carboxylic acid

The free base of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ureido}-isothiazole-4-carboxylic acid is prepared according to the procedure described in
Example 30 of United States Serial No. 09/316837, filed May 21, 1999, the disclosure of which

40 s hereby incorporated herein by reference in its entirety. Mp 208 °C (DSC). Characteristic X-
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Hydrobromide salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-

25  ureido]-isothiazole-4-carboxylic acid

Hydrobromic acid (1.0 mL of 47-49% aqueous 8.9 M solution) was added to ~4ml of
MeOH and then filled to the 8.9 mL mark with MeOH in a graduated cylinder. Separately, 3-
(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1 -yl-butyl)-ureido)-isothiazole-4-carboxylic
30 acid (500 mg, 0.939 mmol) was dissolved in CH,Cl, (10 mL) and MeOH (4 mL) and treated
with HBr (1.0 mL of the solution described above). This solution was then placed in a
diffusion chamber surrounded with Et,O. After 16 hours, solid was present. The Et,O was
replaced by fresh Et,O and the diffusion continued overnight. A white solid (529 mg, 0.863
mmol, 86%) was obtained. Melting point 201.0°C (DSC). Hygroscopicity: 0.1 % at 87%
35 relative RH. Characteristic X-ray powder diffraction peaks (2-theta, [% relative intensity]):
8.687 [100.0], 12.264 [35.9], 17.374 [42.3], 23.711 [24.0], 24.335 [20.7], and 25.769 [34.3).
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5 Example 4
Hemi-citrate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrofidin-1-yl-butyl)-

ureido}-isothiazole-4-carboxylic acid

3-(4-bromo-2,6-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-

10  carboxylic acid (532 mg, 1.00 mmol), citric acid (96 mg, 0.50 mmol), and MeOH (8 mL) were
combined in a 16 mL vial with a septum top and heated, with shaking, at 75°C for 24 hours.
The mixture was cooled to ambient temperature and filtered. The solid was washed with
MeOH and dried by continued passage of air through the solid. A white solid (530 mg, 0.843
mmol, 84%) was obtained. Melting point 201.7°C (DSC). Hygroscopicity: 0.43 % at 87%

15 relative RH. Characteristic X-ray powder diffraction peaks (2-theta, [% relative intensity]):
4,306 [79.9], 16.317 [100.0}, 20.988 [32.7], 21.476 {30.9], 22.643 [48.7], 23.384 {76.9], 24.891
[76.0], 27.573 [47.9), and 27.840 {32.3].

Example 5
20 Acetate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-butyl)-

ureidol-isothiazole-4-carboxylic acid

3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-

carboxylic acid (532 mg, 1.00 mmol), acetic acid (57 yL, 1.0 mmol), and MeOH (3 mL) were

25 combined in a 8 mL vial with a septum top and heated, with shaking, at 75°C for 24 hours.
The mixture was cooled to ambient temperature and placed in a chamber with Et,O. After five
hours large crystals were harvested by decanting liquid and washing the solid with MeOH and
then E,0. The solid was dried by brief passage of air through the solid. A white solid (330
mg, 0.557 mmal, 56%) was obtained. Melting point 175°C (DSC). Characteristic X-ray

30 powder diffraction peaks (2-theta, [% relative intensity]): 6.096 [21.7], 12.183 [21.4], 17.451
[33.3], 18.288 [100.0}, 22.441 [57.7], 23.086 [19.9], and 24.439 [20.7].

Example 6
p-Tosylate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-butyi)-

35 -ureido}-isothiazole-4-carboxylic acid

3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido}-isothiazole-4-
carboxylic acid (532 mg, 1.00 mmol), p-toluenesulfonic acid monohydrate (179 mg, 1.00
mmol), MeOH (10 mL), and CH,Cl, (1 mL) were combined and filtered to remove small

40 amount of very fine particulate and washed through with additional CH,Cl, (3 mL). The
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5 solution was added to additional CH,Cl, (4 mL) plus MeOH (1 mL) and placed in a diffusion
chamber with Et,O overnight. No crystals were formed so the Et,0 was replaced by pentane
overnight. The solid was washed with Et;O and dried by continued passage of air through the
solid. A white solid (572 mg, 0.812 mmol, 81%) was obtained. Melting Point 140 and 174°C
(DSC). Hygroscopicity: -0.9% at 87% relative RH. Characteristic X-ray powder diffraction

10 peaks (2-theta, [% relative intensity]): 20.446 [100.0], 20.760 [74.0], 22.092 [81.7], 22.371
[70.8], 23.190 [65.2], 26.239 [61.5].

Example 7
L-tartrate salt of 3-(4-bromo-2,6-difiuoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-

15  ureido]-isothiazole-4-carboxylic acid

3-(4-bromo-2,6-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1-yl-butyl }-ureido]-isothiazole-4-

carboxylic acid (532 mg, 1.00 mmol), L-tartaric acid (150 mg, 1.00 mmol), and MeOH (8 mL)
were combined in a 16 mL vial with a septum top and heated, with shaking, at 75 °C for 24

20 hours. The mixture was cooled to ambient temperature and filtered. The solid was washed
with MeOH and dried by continued passage of air through the solid. A white solid (617 mg,
0.904 mmol, 90%) was obtained. Melting point 206°C (DSC). Hygroscopicity: 0.3% at 100%
RH. Characteristic X-ray powder diffraction peaks (2-theta, {% relative intensity]): 4.061
[82.9], 20.821 [85.6], 21.634 [100.0], 22.179 {94.0], 25.858 [95.1].

25
Example 8
Hemi-succinate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-
butyl)-ureido]-isothiazole-4-carboxylic acid (Form A)
30 3-(4-bromo-2,6-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1 -yl-butyl)-ureido]-isothiazole-4-

carboxylic acid (532 mg, 1.00 mmol), succinic acid (59 mg, 0.50 mmol), and MeOH (8 mL)
were combined in a 16 mL vial with a septum top and heated, with shaking, at 75 °C for 24
hours. The mixture was cooled to ambient temperature and fitered. The solid was washed
with MeOH and dried by continued passage of air through the solid. A white solid (500 mg,

35  0.845 mmol, 85%) was obtained. Melting point Form A 246°C (DSC). Hygroscopicity: 0.6 %
at 90% relative RH. Characteristic X-ray powder diffraction peaks (2-theta, {% relative
intensity)): Form A: 4.634 [100.0], 16.735 [67.2], 22.179 [60.8], and 25.002 [70.3].

Example 8
40 Hemi-succinate salt of 3-(4-bromo-2,6-diflucro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-
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butyl)-ureido]-isothiazole-4-carboxylic acid (Form B)

3-(4-bromo-2,6-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1 -yl-butyl)-ureido]-isothiazole-4-

carboxylic acid (100 mg) was dissolved with heat in 6 mL EtOH:MeOH (2:1). Succinic acid
(11.1 mg, 0.5 eq) dissolved in EtOH was added to the former solution. The mixture was
allowed to cool to ambient temperature and stirred for 20 min. The solid was filtered, washed
with EtOH, and dried by continued passage of air through the solid. A white solid (80 mg,
70%) was obtained. Hygroscopicity Form B: 1.5 % at 90% relative RH. Characteristic X-ray
powder diffraction peaks (2-theta, [% relative intensity]): 6.714 [31.0], 15.272 {100.0], 19.197
[59.3], 19.457 [50.0], 24.487 [99.0}, and 24.802 [79.1].

Example 10

Mesylate salt of 3-(4-bromo-2,6-difiluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-butyl)-
ureido]-isothiazole-4-carboxylic acid

3-(4-bromo-2.6-diﬂuoro-benzyloxy)—5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-
carboxylic acid (10.9 g, 20.5 mmol) was dissolved in MeOH (150 mL) and cooled to 0°C. Ina
separate flask, H;CSO,H (1.33 mL) was added to MeOH (15 mL) at 0°C. The acid solution
was then added dropwise over 10 minutes to the amine starting material solution. The
solution was warmed to ambient temperature, filtered to remove minor solid impurities, diluted
with Et,0 (1 L) and stirred for 1 h. The mixture was further diluted with hexane (500 mL) and
cooled to 0°C with continued stirring. After setting overnight at 0°C, the crystals were filtered,
washed with hexane, and sucked dry to afford a white solid (11.1 g, 17.7 mmol, 86%).
Characteristic X-ray powder diffraction peaks (2-theta, [% relative intensity]): 4.417 [99.3],
17.288 [45.5), 20.828 [39.6], 21.677 [43.5], 22.148 [68.3], 25.427 [100.0}, and 27.006 [37.5].
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6. The salt according to claim 5, wherein said salt has a X-ray powder diffraction

spectrum substantially the same as the X-ray powder diffraction spectrum shown in FIG. 4.

25 7. A p-tosylate salt of 3-(4-bromo-2,6-diﬂuoro-benzyloxy)~5-[3-(4-pyrrolid'm-1-yl-

butyl)-ureido}-isothiazole-4-carboxylic acid amide.

8. The salt according to claim 7, wherein said salt has a X-ray powder diffraction

spectrum substantially the same as the X-ray powder diffraction spectrum shown in FIG. 5.

30
9. A L-tartrate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-

butyl)-ureido]-isothiazole-4-carboxylic acid amide.

10. The salt according to claim 9, wherein said salt has a X-ray powder diffraction

35 spectrum substantially the same as the X-ray powder diffraction spectrum shown in FIG. 6.
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medicament for the treatment of hyperproliferative disorder in a mammal.

16. The use of claim 15 wherein the use is for the treaiment of a cancer selected
from brain, squamous cell, bladder, gastric, pancreatic, breast, head, neck, oesophageal,

25  prostate, colorectal, lung, renal, kidney, ovarian, gynecological and thyroid cancer.

17. A pharmaceutical composition comprising an amount of a compound according
to claims 1, 3, 5, 7, 9, 11 or 13 effective to treat a hyperproliferative disorder in a mammal, and

a pharmaceutically acceptable carrier.

30
18. The pharmaceutical composition of claim 17 wherein the hyperproliferative
disorder is a cancer selected from brain, lung, squamous cell, bladder, gastric, pancreatic,
breast, head, neck, renal, kidney, ovarian, prostate, colorectal, oesophageal, gynecological and
thyroid cancer.
35

19. A method of preparing a hydrobromide salt of 3-(4-bromo-2,6-difluoro-
benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-carboxylic acid amide
comprising reacting hydrobromide with 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-
1-yl-butyl)-ureido]-isothiazole-4-carboxylic acid amide.

40
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