.invention are useful 30 in

25 May 2005 WO 02/ 4- 41, 58 PCT/ 1B01/ 02193 SALTS OF A i
FEMRY 8RR AcenTs

| SOTHI AZOLE- 4- CARBOXAM DE AND THEI R USE AS ANTI - HYPERPROLI

5 Background of the Invention 10 This invention relates to salt forns of
3-('4- br oRp, i f1 uoro-benzyl oxy)-5-(3-(4-

pyrrolidin- §/§1 utyl)-ureido]-isothiazol e-4-carboxylic aéFHBgHVH%3haV|ng
the formnul a: hU formula 1. 15 Formula | in its free base farmis described
i n co-pandl Qniéo%glﬁoﬁﬁef b Bher DO ANDQ%{E%Q{GUS%BZZ Eiﬁrp%@ﬁo%ﬁm%ﬂ?@m the
di scl osyfg ereby 1 ncorporate erein erence ini
entirety. The foregoing application is assigned in connDn wi th the present
application. The free base of fornmula | is useful in the treatnent of

hyper prol isf erati ve di seases, 20 such as cancers. The present invention
provi des the hydrochl oride, hydrobrom de, hem -citrate, acetate,

p-tosylate, L-tartrate, hem -succinate, and nmesylate salt forns of
3-(4-brono-2,6-difluoro

benzyl oxy) - 5-[ 3- (4-pyrrofidin-1-yl-butyl)-ureido)-isothiazol e-4-carboxylic
acid am de. The present invention further relates to nethods of making the
hydrochl ori de, 25 hydrobronide henBaddtoved & thedoenbdne, p-tosyl ate,
L-tartrat hem - sycci; sylsa to oaf f

3-(4- brom;JFO 2,6-dif U(g)r"f)l% @Hz P ng yalu FO%ESZ%L[‘) Br(fob?(lgrg;?r%%flﬂ;fm benzy‘O)XY) 5@(30] -
sot hi azol e-4 R&ekHIxyYY @t%fﬂd%*ﬁo Zolvﬁéarqwé*ﬁtaﬁéﬁmaiesf@wﬁsa%{%@ul% 0
pharmaceuti cal conpositions containing the hydrochloride, hydrobrom de,
hem -citrate, acetate, p-tosylate, L-tartrate, hem -succinate, and

mesyl ate salts of the cdp frormula 1. The salts of the present

reat ment of hyperproliferative di seases,
specially humans. The invention al so relates
s of f@DWH.,a | to treat

25 May 05 0%;44158 -2 5 Bri Descri ption

such-as cancers, in mammals
to nmet hods. of adm nistering t
hyperproliferative diseases.

of the Draw ngs PCT/1BOL/ 02193 /\
N_ N/JL\N/”\\¢/”\\//N
S ‘
H H
formuia L.
15

- Formula | in its free base form is described in co-pending Uniled States Serial No. |
- 089/316,837, filed May 21, 1999, the disclosure of which is- hereby Incorporated herein by
reference in its entirety. The foregding application is assigned in common with the present
épplication. The free base of formula | is useful in the treatment of hyperproliferative diseases,
20  such as cancers.

The present invention provides the hydrochloride, hydrobromide, hemi-citrate, acetate,
p—tosyiéte, L-tartrate, hemi-succinate, and 'mesylat‘e salt forms of 3-(4-bromo-2,6-difluoro-
benzyioky}—s-[.".’»-(4—pyrro[idin-1 —yl—butyl)—ureido]-isothiazo[e—4-carboxylic acid amide.

' The present invention further relates fo methods of making the hydrochloride,
25 hydrobromide; hemi-citrate, aéetate, p-tosylate, L-tartrate, hemi-succinate, and mesylate salt
forms of 3-(4-br0m072,B-diﬂuoro—benZyioxy}—S—[S—(4-pyrrolidin~1-yl—buty!)—ureido]—isothiazole~4- '
carboxylic acid amide. The invention also relates o pharmaceutical compositions containing
‘the hydrochloride, hydrobromide, hemi-citrate, acetate, p-tosylate, L-tartrate, hemi-succinate,
_ and mesylate salts of the compound of farmula [ The salts of the present invention are useful
30 in the !reatmeﬁt of hyperproliferative’ diseases, such as cancers, in mammals, especially _ '
humahs. The invention also relates to methods -of administering the salts of formula | to treat

hyperproliferative diseases.



FIG1. is an X-ray powder diffraction spectrum of the of

3-(4-brono-2, 6-di fl uoro- 25 May 2005

- benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic
acid am \ chl ori de which was prepared and isol ated rding to the
process o Ot{}ﬂgﬂiﬁér)lventi on as 10 illustrated in Exanple 2_}’#/&%}%2}93 an
X-ray powder diffraction spectrumof the of 3-(4-brono-2,6-.difluoro-

benzyl oxy)-5-[ 3-(4-pyrrolidin-1-yl-butyl)-ureidoj-isothiazol e-4-carboxylic
acid am de hydrobrom de which was prepared and isol ated according to the
process-of the invention as 15 illustrated in Exanple 3. FIG 3. is an
X-ray. powder diffraction spectrumof the of 3-(4-brono-2,6-difluoro-

benzyl oxyj - 5-[ 3- (4- pyrrolidi n- 1- ylsriiutegtrption eitredlrawisgst hi azol e- 4- car boxyl i c
acid am de hem - citrate which was prepared and isol ated according to the
process of the invention as 20 illustrated in Exanple 4. FIG 4. is an
X-ray powder difffi@ct iiprnspegtpomtenfifiahionospesiyra obthenet 2-(Hbdimotd fodifuoro-
benzyl oxy) - %ekéw&gw%(g@kﬁ&mﬂa éym.xlhtylpurfembirs,&ﬁskclsﬂ@i.aérﬁ%hﬁ azol.gy4- carhaxylic

acid am de acet’ate _ was prepared and 1solated according to the .

process of teosherERtisH vers prappipstand ieiptgchaccondingioy iy | REcasss ¢ tae Miventiog agn

X-ray poygerydirdifd ackhane 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 arnide p-tosylate which was prepared and isol ated according to the
process of the i@t iivanasray|dousér diffrection nspedfiym B Sepdies-fi-brbinG 2G-diftdran

X-ray powder_diffr i.on spectr the of 3-(4: -2, 6-di.fl uorg-.

. benzyl oxy) - 2o T%’ljof ”Q%@?@BW@%&T—H épftﬁ%[ﬂrfa [91%)"-9(];1}?'%0&61"%@% Wi azoPEYa- cagr)rgf)i?(yl ic
~acid am de lbydralrbinge evhicivwas Irrapasd gnd relatad! ansdrding &t e edocaecofrite mygerition ehe

process @f t ' | S illustrated in 35 Exanple 7. FIG 7. is an

X-ray poﬁde?'mgfﬁ‘tﬁgg%‘?%& gpect rum of the of 3-(4-brono-2,6-difluoro-

benzyl oxy)-5-[ 3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic

acid anmi de hem - FRUGCIEE Sraf GoRbdrf ditEctios Jpe@i BB of SULCCHHAb2,6-MiloRh Was

prepared and isol ated according to 40 the process of the jnvention as
P et rat od B B EE RO (P SOOI R Sl epkh 0% OBt G 8.
i's an X-ray cietedesictt iwab rretarean amp eotatednmaaiordinge toothe 3pre¢ebs hufohe-idvefitiah &4 uor o-

20  illustrated in Example 4.

FIG 4. is an X-ray‘powder diffraction spectrum of the of 3—(4Qbr0mb—2.6-diﬂuoro-
benzyloxy)—5~[3~(4-pyrrolidin-1 -yl-b_utyl)-ureido]—isothiazoteA-éarboxylic acid amide acetaie
which was prepared and isolated according to the process of the invention as illustrated in

25 Example 5.

‘ FIG 5. is an X-ay powder diffractién sﬁectrurn of the of 3-(4-bromo-2,6-difluoro-
benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazole-4-carboxylic acid amide p-tosylate
which was prepared and isolated according to the process of the invéntion.as illustrated in

30 Example 6.

. FIG 6. is an X-ray ;ﬁowder diffraction spectrum of the of 3-(4—broh10—2,6—diﬂuoro-
- benzyloxy)}-5-[3-(4-pyrrolidin-1-yi-butyl}-ureidol-isothiazole-4-carboxylic acid amide L-tartrate
which was prepared ahd isolated according to the process of the invention as illustrated in

35 Example 7. | . '

FIG 7. is an X-ray powder diffraction spectrum of the of 3-(4-bromo-2,6-difluoro-
' behzyloxy)-5—[3—(4-pyrrolidin-1-yl-butyl)—ureido]-isothiazole—4-carboxylic acid amide hemi-
succinate, identified as From A hemi-succinate, which was prepared and isolated according to

40  the process of the invention as Hlustrated in Example 8.




benzyl oxy)-5-[3-(4-pyrrolidin-"1-yl-butyi)-ureidoj-isothi afé)MS' %&@r boxylic
acid am de herni- succinate, identified as Form B, which was p¥epar ed and

i sol ated according to the process of the invention as illustrated in
Exanple 9 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]-isothiazgle-4-carboxylic
acid am de nesylate which was prepared and isol ated according to the
processP8F A& i nvention as illustrated in Exanple 10_PqTr‘|'Bt“Hg“9é ray powder
diffraction spectruns shown in FIGS. 1-9 the horizontal axis shows the
angle of diffraction 2-theta degrees apd the vertical axis shows the
intensity of diffraction. in Cps. Summary of the Invention The present
invention relates to hydrochl oride, hydrobronide, hem-citrate, acetate, p-
tosylate,' t_-tartrate, hem -succinate, and nesylate salt forns of
3-(4-Dbrono-2, 6-di fl uoro- -

' benzyl oxy)-5-[3--(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxyli
c aci d ani de h&Gi Bgistdne X-risoPpuidr r@%ﬁﬁfpﬂlﬂpé‘?mﬂbanﬁ‘Fa°f1§T(”2@'°Wﬁ3?-%%’§r°: 3aIn a
first as Eya%t/)-é-ﬁhe A ESRIL LGNt i8Rt drasRId Scampayicdesin dyes obsrani de
salt of 2&?4 ro_m)-_&, é’ . _ ) h ¢

di f | uor o- BEfRaF-dSaRJIas gedorm BoyPieh MRAPIP ISP B VI -AGFET R 1™ TR BPRT5201 e- 4- ca
rboxyl i ¢ @gindeibh B€iludiited isECHIME @spect of the present invention, there is
provided a hem -citrate salt of 3-(4-brono-- _
- 2,6-di fluoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-
4- car boxyl i ¢ apiEds.atyi aheX-rdyn pewdeh| diffacispsoectofm efhbe if eserfrroperd Sriifluei®; t here
is provided an acet at taf (feilts1 R “4-carboxylic acid amide mesylate
di f I uor oﬂﬁg‘ﬁg‘iﬁf @%@ﬁ[@'@(‘ﬂ ﬂfr"g&”ﬁﬁ?ﬂ%ﬁ?&t i @éﬂr ei do] i ot hi azol e- 4- ca
rboxyl i ¢ wuihdwampieesred ﬁn%isf)@@ﬂtaﬁc%fgﬁéé‘? s Pregrss Bt é'h‘te”i'%\/%sn‘ﬁli’sgﬁt,edt’%er eis
provi ded @ ppt0pyl ate salt of 3-(4-brono-2, 6-
di f1 uoro- benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-ca
rboxylic acid amde. In a fifth aspect of the present invention, there is
provi ded a L-tiatienate psadidr diifacBor( shebiruomsh2w6 in FIGS. 1-9 the horzontal axis shows .
di fl uoro-penzyl oxy) -5-[.3-(4- rolidin-1-yl- - i - SeLlicazp! e- 4-ca
rboxylic Heft eaér%ridﬁ‘)é?(%?rlngg’g?i o%'%egé'lﬁdglgtg V(%?&%l ﬁggg%{w)esstt%ﬁeﬁﬁ%gptaﬁ%ﬁ, ?ﬁer eis
provi ded @pshem -succinate salt of 3 -(4-Dbrono-
2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-urei ,
do] -i sot hi azol e-4-carboxylic acid am de which js FormA 1|In a seventh
aspect of the present invention, th i-ded a hem -succinate salt of

3-(4- : The present invention relates to hydrochloride, hydrobromide, hemi-citrate, acetate, p-

OO 2. Sl R aid, Tl ! LK Richs Pt Hke b irdabt sot hi az
benzyloxy)-5-[3-(4-pyrmolidin-1-yl-butyl)-ureido}-isothiazole-4-carboxylic acid amide having the

folfowing formula:

Br




which is Form B. The present invention is also directed to %&@C?@&$S for
preparing the hydrochl oride, hydrobrom de, hem -citrate, %

p-tosylate, L-tartrate, hem -succinate, and nesylate salts 30 of
3-(4-brono-2, 6-di fluoro-benzyl oxy)-5-(3-(4-pyrrolidin-1-yl-butyl)-ureido]-i
sot hi azol e-4- carboxylic acid am de conprising conbining the free base with
one of the aforementioned salts in the presence of a suitablé organic

sol vent. The hydrochl ori de, hydrobronide, hemi-citrate, acetate,

p-tosylate. L-tartrate, hem - succinat£, and nesylate salts of.

3--(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl 25 May 2005 WO
02/ 441-58 -4 PCTI EB01/ 02193 5 butyl)-ureido]-isothiazol e-4-carboxylic acid
am de have heefirshapcaot @E pkedht hayelﬁ%ﬁ &h/er@@\(}ﬂﬁided d mpcirbaemmaemf O 3-(Feomo-2,6-

hydr ochl.gri d I rat tate Ia e,.L-tartrate,
e - QU Bre e SRR T i RSP A e aRboGY add Shide
3-(4-brono- 2, 6-di fl uoro-benzyl oxy) - 5- [3-

(4-pyrroI|d|n 1 urei do] -i sot hi azol e- 4- boxyllc

b ov e powdBr SR oUh PEBE P b aiery e Cebe ra s yiohs (ERRBoas t he
powder 2%-fidlyordibbizlyR&YD[B-@RSEDHAINS-y$- DA urcidd]-oBBzo k4 %arbogReGdiavidey .
However, it is known that a powder X-ray diffraction spectrummy be

obtained with a neasurenent error dependi ng on neasurenent conditions. In
particul ar, Iht thuid&s;geﬂ‘tﬂ‘ltlﬁl prasedt idMntidnidkre ilﬁr&n&édtdna&t&tasam IO BFomé=1,8Y

di ffractjon fl e on rement. condi tions.
Ther ef 0‘15@“0‘? PhRbhT o e prliit ﬁ}s‘ﬁw{% 1519\1 PRl G pare YR pBENt

i nvention are not limted to the crystals that provide X-ray powder

di ffraction rumca letely identjcal to.the X-r i ffraction
spectrums s H?) haﬁle%@ P?,Sf’“t ﬁwaﬂt‘@ﬂal er %\ﬁfr%‘?‘i?gtaé’r tgsyy%g”fm?ﬁ&‘ gfof"élf %owder
di f f r actifhoro-spedsLyiag3-supataidin- By iyntiDAcigsBotRszold-hearbdglie paNih@sed X- r ay
powder diffraction spectruns fall within the scope of the present

invention. Those skilled in the field of X-ray powder diffractonmetry can
readi |y juddea tifiieasp2€ oSthb picadnt indéntionl@idiré Is)pr@ide%(aﬂﬁyrtrﬁﬁ\&dlebf Histgremejoon

spectru ner.a t errar iffr Lon .angl e f.or an usua
X-ray 6{)ﬁ Ger g l?"fyﬁgcﬁg‘}ﬂr@‘ rrg‘gljblﬁ’ ‘gﬁ)dﬂf'scrdg'g@le ) %’ﬁkﬁa‘g‘i@?@% of a
measur enent error shoul d. be taken into account as to dlffractlon angles.

FurthernDre h oul d ?} und rstqu hat |ntﬁ sities % %ﬁ(a e
dependi ng of" ex Pf% i 1S PSRRI ReE, ¢ ‘ir% SRV ‘?Eacfr}t?%f'bcﬂna S‘%l&‘i’ Or Yt the
c onpoungh-difludrebenzilaxy)-3-[8 (le&fralﬁhreltJyZB).dylli-ﬂretdﬁ?ctsoﬂlhﬁole~4 carboxyhc acid amide which

is Form A.

In a seventh aspect of the present invention, there is provided a hemi-succinate salt of 3-(4-
bromo-2,6-difluro-benzyloxy)-5-3-(4-pyrrolidin-1-yl-butyl)-ureido]isothiazole-4-carboxylic acid amide

which is Form B.

The present invention is also directed to processes far prepating the hydrochloride,
hydrobrémide, hemi-ciirate, acelate, p-losylate, Ltartrate, hemi-succinate, and mesylate salts
30 of 3-{4-bramo—z,6—diﬂuoro-benzyloxy)—5~[3-(4—pyrrolid in-1-yl-butyl)-ureido}-isothiazole=4-
carboxylic acid amide comprising combining the free base with one of the aforementioned
salts in the presence of a suitable organic solvent.
The hydrochiaride, hydrobromide, hemi-citrate, acetate, p-tosylate, L—tartnate heml—‘
succinate, and mesylate salts of 3-{4-bromo-2 6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-




crystal provides hi gh-intensity diffraction peaks at diffrgﬁhkggog gles of
about 2-theta, [% relative intensity]: 8.623 190.73, 12.1 ? 17298
[95.2], 23.397 [44.7], 23.944 [51.7], 24.119 (62.7], 24.873 [55.7], 25. 948

[ 1001, arwl(,z)g“g,zg [39.6]. The hydr ochl oride salt form of gtg};mﬁmg?ent
invention provides a X-ray powder 'diffraction spectrum sub ?Jy t he

sane as 30 the X-ray diffraction spectrumshown in FIG 1., .25 May 2005 WO
02/ 44158 -5 PCT/JB01/02193 5 The charactefistic 2-theta (20) val ues and
relative intensity (RI) in percentage for the diffraction spectrumof the
hydrochl ori de salt formof the conpound of fornmula | is showmn in Table 1.
20 L__Ri{/a)20RI('.)28Rf (fl)29R (% 28RI (9

6. 22510. 517. POYbYeP3I-isYhiazierd garhpyEDaGB TG hpwe Aeen characterized by X-ray powder
8.62390. 717. 8633émbid3. 94451. 729. 43819. 033. 77815. 3

12. 121 18. 71217, 124, 11962. 730. 54315. 334, 92010

12. 522?2. glg. ssoliazﬁﬂd.r f%@%e 7A4roRy ﬂéde? BT iEe. zﬁ“ﬂa{e p-losylate, L-tartrate, hemi-
12. 8736. 019. £48ih3e %mgéh&‘ra(h),%m.ﬂé‘s?&e?c&&ték’zdﬂﬂz;ﬁ)romo-z,s difluoro-benzyloxy)-5-3-

14. 2064. 720. 552 632.34814. 638, 40915. 5 . . ,

Ta o535, 121 BORYETLTIIRE S RARH R IaHERUR s amidy proyicg ppadsr Xarne
hydr obr oh® dedi&attionfspeanuot stiantgiypiousediads the pondea Xiray diffredimn apdotming etowm

that the crysiad 10y Qégpgﬁég/t" Q&mév@ ARSidoYrn i £ ?\ﬁééégr}&?)?&?é%gﬁ 8%‘5&’%@ "g%&fl on

angl es of about 2-th rel atlve intensity
[35.9], 17. Probarpedayith %eaﬁy@rr[ezmem depepdgg Hn (Egsyrgment fenditigns mu[agzit 3].

The hydr obr Q8 gdRer8RY kndw@l HbOhtehfifePNES BRIvaMN AL umcwn%ﬁem - fRlaRoWder
diffraction spectrum substantially the sane as t fraction

e
© spectrum sh SHdNIFpIEnegsuremgnt c 'P%%t@?ie?{ .t %‘“t”ﬂé‘?d‘“(’%é‘)m‘{/ﬁ‘?h% s3lgy of
rel ati vetd ntien presynt( r%enf:@f afehépt Giiriitd acctheomy:ﬂ@emtat tpmvﬂfa A rha@ oy d&obir@blidie

;81;5 I/\g ngf}ﬁ%glglmc% Lft—g |d%I1tic];!0t5 rﬁ%’el Q—rally powdgr 8 }%/%CUO% sgt\el\(/:trums S th'ﬂem F%GS 5 Ma‘y

and that any crystals providing X-ray powder diffraction spectrums substantislly the same as
the aforementioned X-ray pov;fder diffraction spectrums fall within the scope of the present
invention. Those skilied in the field of X-ray powder diffractometry can readily judge the

20  substantial identity of X-ray powder diffraction spectrums.

' Generally, a measurement error of diffraction angle for an usual X-ray powder
diffractometry is about 5% or less, and such degree of a measurement error should be taken
into account as to diffraction angles. Furthermore, it should be understood that intensities

- may fluctuate dépending on experimental conditions. '

25 The hydrochloride salt form of the compound of formula | is characterized in that the
crystal provides high-intensity diffraction. peaks at diffraction angles of about 2-theta, [%
refative intensity]: 8.623 [90.7), 12.121 [38.9], 17.298 [95.2], 23.307 [44.7], 23.944 [51.7],
24 119 [62.7], 24.873 {565.7], 25.848 {100], and 28.821 [39.6]. The hydrochloride salt form of
the present invention provides a X-ray powder diffraction spectrum substantially the same as

30 the X-ray diffraction spectrum shown in FIG. 1.



5 PCT/ 1801102193 26R (% 20R (% 20R (% 26R (% 29Ri ( 10) 25 May 2005
3.1562.517.37442. 323. 1885. 628. 5286. 133. 2563. 7
4.6152. 417. 7675. 623. 71124. 028. 9169. 433. 8977. 9

6. 3319. 3%@8@38224. 33520. 729. 4187. 734. 6282. 8
© 8.687100.0 16. 625. 4359. 130. 2664. 634. 9993. 3 PCT/IBU1/02193
12.26435. 919. 5289. 525. 76934. 331. 5613. 935. 4326. 1 N
12.8902. 220. 2862. 526. 9404. 132. 0823. 436. 0064. 3
13. 4451. 420. 5812. 927. 3457. 032. 6385. 337. 3613. 4
14.1403. 421. 87413. 628. 1605. 732. 9254. 438. 2244. 8 16.0834.0 Table 2 The
hem-citrate salt formof the conpound of fornula | is characterized in

that the 510 crysti@d cHRFRMHIES- tmtg% %@&Sérirdwegim‘ef,ﬁta%w ) lﬂ%@’%ﬁnt@%@ for the
diffraction angles of about 2-th eta [%relative intensit .9

y]
16. 317 1100. ‘Ufra‘;t?fb spedunIyp th?]hyd‘?’fh’ﬂr?c@ 28 (pray) of tEycogpguidsd. f‘?]“”‘a 173 S@%’@ ‘“
[ 76.9], 24.8@&bidi76.0], 27.573 [47.91, and 27.840 [32.3]. The hem -citrate
salt formof the present invention provides a X-ray powder diffraction
spectrum substantially the sane as. the X-ray diffraction spectrum shown
in FIG 3. 15 The cha%acteﬁé stiEl(%)theE@ ([28)(%yal uss qn@i(%el atza/e IRI(‘E,WI ty

(% for the Ar £ fr \.,LI nLI I‘UI +I f\V\{;L n{trni- ogl_t nrmnl
conmpound of fO'r'?%gﬁl a IO |< gf?g\g\m lggl oW i na‘g%ablhéﬁ‘é. 28.821 17395 | 33407 184
29Rl (% 20RI (98.620R (9%972( RI?(%@ZOFRF(S% 23944 | 51.7 | 29438 | 19.0 [-33.778 | 153

3. 20114. 313. 2001 f). _44“ f‘r 21 /l N1 7: 2017

3 50570 9141 0B A1 Ra L h T, Bl B e L s 15E)i4 74520 | 105

. 520, 30410 A35sT0A6 satTeme {aras T oass T ge | el 35.273 | 94
rs%giégf

8.6206. 015, 97567426 §8 39482843345 237hk $ 37757 | 8.7 | 36521 6
9. 5895. 616. $17100./021. 4] 6. 37005 734.|114711]0 - - 321 | 18,

10. 5836. 817} 38294 |4247 9‘)@2?5%5.7.85334'?79339_ 87886 32.348 1_4-6 33-409 15.5
11. 44920. 91 WT@Z? 043486 (23284038186 1- B30 142840 | 114 | 35500 | 9.0
12.3008. 718 ?1%%31%? 7?::;,431&7& 28609196 T4hle 3 :

10 o Table 1

The Hydrobromide salf form of the compound of formula I'is characterized in that the
crystal provides high-intensity diffraction peaks at diffraction angles of about 2-theta, [%
relative intensityl: 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 hydrobromide sait form of the present invention provides a X-ray powder
diffraction spectrum substantially the same as the X—ray diffraction spectrum shown in FIG. 2.

The characteristic 2-thetz (28) values and relative 'intensity (%) for the diffraction
spectrum of the_hydrob:iom'id_e salt form of the compound of formula | is shown below in Table
2.




20 25 May 2005 WD 02/ 4/ 158 PCT/IB{11102193 5 The acetate sgt & gkof t he
conpound of fornmula | is characterized in that the crystal = provides
high-intensity diffraction peaks at diffraction angles of about 2-theta, [%
relativewdphgpgity]: 6.096 [21.7], 12.183 [21.4], 17.451, éﬁﬁm’ﬂ} . 18288

[ 100.0], 22.441 [57.7], 23.086 [19 9], and 24. 439 [ 20. 7] %g%ate salt
formof the present |nvention provides a X-ray powder diffraction spectrum
substantially the same as the X-ray diff#acti on spectrumshown in 10 FIG
4.. The characteristic 2-theta (26) values and relative intensity (% for
“the diffraction spectrumof the acetate salt formof the conpound of
formula | is shown below in Table 4. 26R (% 29R (% 26Rl (% 20RI (% 28Rl (%

6. 09621. B16. 7934. 521. 3468. 927. 9305. 832. 2714. 1

12142 29 AN AN L7 1’) QoONIN NDQ 1970 14

8 6252. 81712442, 633 . .
11. 8402, 917. 42133395086 8. 929 6486 135 d3osry] 20 |RW| 26 ] Ritk)
1218321, §173.9808 | 7265 03873580 6343] 286584530 | 28528 | 61 | 33256 | 37

14 8364 2 feMiaYoYaX:WaVa OD2A4 42090 1 ut\n !\r\—l nnr\n

15 2649, 250, 0883, 424 7617 Y3l o512 933 4485 B 128§56= §50 n38TY 427 Bels. o
15 Table 4 Tfhé?ﬂp to§y3l at #8.3%1 {f 3ot m &f- 3t3$|q eonppud1®fl or muB&cES ijs 2.8

char act er I zeglsgzm U hgh gthgs ofy YSYalE PRBYEEES di OT3bBEETSlyy [0k Baqton
peaks at |f ractilon angles off about 2-theta, [PA)l relative lintensifty]:

20. 446 [100.19P54 20. ¥6D [ 19548 | 25 025764 | 7$4-32p 38741 [|76.%]|, 3283290 §65) 2],
20 and 26/23936@1{Shz heq Ped PSHIAT £2584F [T QTN PE2 L [PRES WB_GMBV Migom
provides a X-ray mpowder, diffractiontspectdum substantitally as_1 he
X-ray diffrdéttdn spéct|r éPEhow9 n Br-é45 5. 7.0Thk32A3% acPer i 5?73612-tﬁé4ta
(28) val ugsyzRey r eI gLl Viezi SEEensiiy (781601 Gie OpEbFact uan | SPgal (Ul |t he
p-tosyl atp salt prm of| the conmpound of formil | _is shownibelow in Tabhl e
5. 25 May 26@883\/\0 02P44158 -8|5 PCT{ | BOL/ (2193

H

Table 2

The hemi-citrate salt form of the compound of formula [ is characterized in that the
10  crystal provides high-intensity diffraction peaks at diffraction angles of about 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]. The hemi-citrate salt form of
- the present invention provides a X-ray powder difitaction spectrum substantially the same as

~ the X-ray diffraction spectrum shown in FIG. 3.
15 The characteristic 2-theta (26) values and relative intensity (%) for the diffraction

. spectrum of the hemi-citrate salt form of the compound of formula | is shown below in Table 3.

26 | R%) | 28 RI(%) | 28 | R%) | 26 | Ri(%) | 26 Ri(%)
3201 | 143 | 13.766 | 124 | 18.693 | 158 | 24217 | 288 | 20.630 | 174
4306 | 799 | 14086 | 7.0 | 10344 | 234 | 24861 | 760 | 31251 | 146
6429 | 7.0 | 14710 | 95 | 20394 | 164 | 25.320 | 204 | 31.848 | 142 .
8620 | 6.0 | 15297 | 160 | 20988 | 327 | 25.048 | 280 | 32235 | 11.8
9589 | 56 | 16.317 | 100.0 | 21476 | 309 | 26.370 | 25.7 | 34.147 | 11.0
10583 | 6.8 | 17.309 | 14.4 | 21.994 | 273 | 27.573 | 47.9 | 35.878 | 16.2
11445 | 200 | 17.572 | 165 | 22.643 | 487 | 27.840 | 323 | 37337 | 12.3
12300 | 87 | 18258 | 137 | 23384 | 76.0 | 28.600 | 196

Table 3
20



20Rl (% 26Rl (% 26Rl (%9 26Rl (% 26RI (% 25 May 2005 ~
6. 81750. 313. 37353. 918. 17421. 323. 19065. 228. 16734. 5 :

7.51528. 014. 33718. 318. 97640. 424. 11030. 529. 67219. 6

7.82222. %%i 2@122 219. 73936. 725. 47140. 231. 03819. 3

11. 15715. 018786121, 420. 446100. 025. 93250. 431. 5861. 2 PCT/IB01/02193

12. 20524. 516. 29714. 020. 76074. 026. 23961. 535. 35719. 6 S

12.80030. 016. 94332. 022. 09281. 727. 35548. 836. 80016. 4

13.04743. 617.36223. 522. 37170. 827.83339.0 Table 5 The L-tartrate salt form
of the conmpound of formula | is characterized in that the 10 crystal
provides high-intensity diffraction peaks at diffraction angl es of about
2-theta, 4% rel %b\é@etgtefsg%hg xﬂthe éor%%mﬁ 2orBlia | 2r8&Liekifa .rﬁt'hat tieler34

[ 100.0], 22.179 945%5‘1; . 1]. The L-tartrate salt formof the
present i nv@RYi%GhMER ”ﬂ@éd‘%(a%"ﬁﬁ?a‘ﬁﬂ\ﬂl@lacﬂf‘?ﬁ‘%%‘fflaéﬂmgﬁﬁ?ﬁ taRglative

‘subst anti al |1Merfshlﬁ seurg2 s, thesaer.ay1difif[san!ismsss et nunk s [Eewn 28.08d-| G 6.

The char act rel ati or the
e e Mg i At o3 Fakedfe Kol e el TRt s bung of
formul a | i postovifrdstdrospettirurTalblsantally 2@ Rafi8g2 GRIX My 2ERE(H)sRORUG%H26RN( %)
4.06182., 14.@%1427 220. 010. 53. 024. 78853. 832. 46536.1

6.67811. . 472822. 720. 33458. 725. 08160. 933. 44233. 7

8. 05729. 416. 1433Thoz0arggtegic GAbetg 38@5valrs 20d0gative intensity (%) for the diffraction
9.3838. 716. §§e%§§m%2t3ﬂe Qe QallRfon wﬁégong%ﬂncﬁ&%%ﬁméhs shown below in Table 4.

10. 6478. 317. 33856. 222. 17994. 028. 38634. 335. 63533

11.71160. 218. 400-97. 022. 73073. 829. 06734. 136. 07328. 5

12.07527. 41B GBIIBRIES. 7 267 [ FNBAF302536] RIFZ- 5262 PoR%s |8 20 RICE)
18. 99452. 424.2576%. 831 RO 238 080 22 @l - 13i320j 719.172242.19

20 . The anhydPde fikfri | 46:€8S hatte cf ydrafs| oB9 | 27930 [ 58 | 32271

3- (4- bronp-£ 866-26—_ ["a@r of Benzyl oxy3 - 2{23;4( ar 577 | 26820 | 100 [38.427 51
pyrr0| i di n-d-—1i—btviy-ureide i sot-hiazol carthayyvl.i g_?_;_r were |

found to hay a3 Nea-22005 00 goIa1hE 080 R AT
12.183 214 17.920 8.7 24.038 7.5 30.634 3.3 36.445 3.2

14.836 4.2 18.288 | 100.0 | 24439 207 | 31 ..1 12 3.2 37.830 3.0
15.264 9.2 20.088 3.6 24.760 11.3 | 31.951 29 39.478 2.5
15.824 5.0 20458 | 11.3 25.861 5.0

e 6

15 - Table 4

The p-tosylate sait form of the compound of formula ! is characterized in that the
crystal provides high-intensity diffraction peaks at diffraction angles of about 2-theta, [%
relative intensity]: 20.446 [100.0}, 20.760 [74.0], 22.092 [81.7], 22.371 [70.8], 23.190 [65.2],

20 and 26.239[61.5]. The p—tos;}fate salt form of the present invention provides a X-ray powder
diffraction spectrum substantially the same as the X-ray diffraction spectrum shown in FIG. 5.
The characteristic 2-theta (28) values and relative -intensity (%) for the diffraction

spectrum of the p-tosylate salt-form of the compound of formuta | is shown below in Table 5. -



PCT/ 1BOI /02193 5 hygroscopic properties at hum dity condi tié’ﬁh%y%og()% Two
crystal forns of hem -succinate crystals of |
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-i
sot hi azol @ gy Gadgboxylic acid ami de were identified. Hem -succinate crystal
form A of the conpound of fornula | was found to have a GO PAP3
hygroscopicity at 30'C and 90% RH_ Hem - succinate crystal-.form B of the
conmpound of forrmula I was found to have a81.5 % w w 10 hygroscopicity at
30" C and 90% RH. Hem -succinate formB is converted into the hem -

succi nat.e form Ain refluxing ethanol in | ess than 24 hours. Hem -succinate
salt forns A and B of the present invention provide X-ray powder
diffracti én spectruns substantially the same as the X-ray diffraction

spectruns shpwnznrHGST7antdBoEasSpecEvelyzTheshem—steetrate—salL '
formA of thg céc?rmcbulﬁ °of fgér}rru :?i(lﬁi é a(ﬁ'g‘l’)i ze&gi n tRli(Z“g 1getham(’°)
crystal provj de& 7hil ghl-Bnf et¥si7By ch3td riatd 1®en| pelaks) al. 19 | fasact|i 2hiempless o

about 2-t het % Teh gt v Ept s Vit g ded pid 00 Py 1673 Fb%2
22.179 [60. 8] and A N M N o T G R S e
conpound of {f dr8?dl @ #2.8s| chi0act 642z gd19-F85t halb.7 tihed.ilyst4l2 prviades 19.3
hi gh-i nt ensi ty; i ATaes T pr=ggeks At didf Tgcti7ang anss fabott—=2=thela %
relative intlensityl: 6.7 411_f 1.01, 15272 [ QOd.) 0].%1%5219f0355%1|§8619?£?7

[50.0], 24.4872-2&9] 034-5ahd 6250 p4480 J7601| .74hd 28RPattd5i 4t3535Z- | e

(20) val ues [a¥EsgEl FHoFE “E?ﬁﬁji 36.q WX 6% T AN 37 aEst O s SPRCaoUM e

NI

—

hem - succi nat.e.saft_forn B of {the ¢ mulail are_lshown

bel ow i n Tahl £047 ArtB-B, | riéSpecit iRl . 28R | ALLORI A3 ORI3L D) 20R (% [20RF (%
[4

-~ 4.634100. 013768313. 817, 76020, 622. 86638. 727. 60923"

6. 14915. 514. 44013. 518. 67918. 423. 25539. 530.10614. 3
9. 8436. 214. 89621. 9- 19. 42130. 224. 07944. 630129283, 7
11.39211. 315. 99614. 420. 58629. 225. 00270. 337. 76911. 4

11.93719. 216. 735 22.1796 26.54926. 8 25 Tabl 7 25 00 02/ 4415.8
210 5 PCT/ 1 BOL/ Ogﬁrb%_—%rtraYe sgl't orn(‘? otstﬁe compound of Tormuia | is c%ara'c\:/PeXze% in t?\atvt\#%
10  crystal provides high-intensity diffraction peaks at diffraction angles. of about 2-theta, [%

relative intensity]: 4.061 {82.9], 20.821 [85.6], 21.634 [100.0], 22.179 [94.0], and 25.858 [95.1].
The L-tartrate salt form of the present invention provides a X-ray powder diffraction spectrum
substantially the same as the X-ray diffraction spectrum shown in FIG. 6.

The characteristic 2-theta (20) values and relative intensity (%) for the diffraction

15 spectrum of the L-tartrate sait form of the compound of formula | is shown betow in Table 6.

20 | RI(%) | 26 | RN%) ] 20 |RI(%)| 26 |RI(%)]| 268 [RI%)
4061 | 829 | 14.631 | 272 | 20.010 | 530 | 24.788 | 536 | 32.4656 | 36.1
6678 | 11.8 | 15.428 | 22.7 | 20.334 | 58.7 | 25.081 | 60.0 | 33.442 | 33.7
8057 | 294 | 16143 | 312 | 20.821 | 856 | 25.858 | 951 | 34.090 | 34.6
9383 | 87 | 16.853 | 65.3 | 21.634 | 100.0 | 26.803 | 59.6 | 34.642 | 26.8
10647 | 8.3 | 17.338 | 56.2 | 22.179 | O4.0 | 28.386 | 343 | 35635 | 33.7
11711 | 602 | 18400 | 97.0 | 22.730 | 73.8 | 29.067 | 341 | 36.073 | 285
12.075 | 274 | 18.630 | 982 | 23477 | 774 | 29844 | 305 | 36.771 | 245
12.866 | 33.8 | 18.094 | 524 | 24257 | 67.8 | 31.300 | 304 | 36.080 | 22.6
13320 | 22.7 | 19.722 | 42.9

Table 6

20 - The anhydride hemi-succinate crystals of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4~

pyrrolidin-1-yi~butyl)—ureido]—isothiazo!e-tl—carboxylic acid amide were found to have



20RI (% 28R (% 20R (% 20RI (% 20R! (% 26 May 2005
6. 71431. 015. 272100. 019. 19759. 324. 48799. 029. 73214. 1

8.6667.315. 81319. 819. 45750. 024. 80279. 130. 79617. 5

11.0928. 6. 16. 55117. 520. 59717. 225. 64015. 933. 4849. 4

11. 69621. YP82845%6. 421. 16028. 826. 64120. 134. 59411. 4 PCT/IB01/02193
12.00815.917. 36512. 621. 64821. 727. 09015. 137. 21215.5 —

12.6307. 317. 9868. 622. 98815. 027. 84321. 537-8058. 9

13.46617.218. 71026. 423. 56818. 628. 55219. 739. 023. 9 13.77413.9 Table 8 The
mesylate salt formof the conmpound of formula | is characterized in that
the 10 crystal provides high-intensity diffraction peaks at diffraction
angl es of 5 ab@tosopidigrbpartids%t mamadty ¢enditiohe 858d%.] Twé .cALal {oBfs 3ilheribudfiithte

- [45.5], 20.828 [39 22,148 [ 25 A2 100. 01, and
572006 [ 37 sPeanE Teyfhe Sh PR s ¢ il Radln 18Tt Bru S fes"e
X-ray powder4-garbdxylrcadidamigpeete 1dmt@emsﬁanitsiua¢imqke t:dﬂetalsfammAm ﬂtehwnmomayof

~diffraction g FUL «shewn Hao? El @P W’ﬁ%@??cﬁ’n r acketl Std §oo2 stji‘etl—t?ehrr(i-zo)

val ues and relative intensit ion.. spectrum of
mesyl at e sal sucficatencoftat W@nc%ﬁbﬁﬁn@“tﬂp”ffcb%i@rfamﬁ‘ 'NSaszﬁ‘éiWntOH@IV@\ﬂ & Favie 9.

20RI (%9 2GR (19 %@(% (c?@ 20Bh-COAR0RIA WH.  Hemi- suacmate form B is converted into the hemi-
4.41799. 315. 21.67743. 527. 00637. 532. 337

8. 8067. 217. mg@t@s@gﬂ Mgeeglu)g%etgmmg% tW rg)urs Hemi-succinate salt forms A and
11. 6647. 017. ©bidAd pr22éht Biddrkiidn bRRidE 646Gy podder Wdakiidh spectrums substantially the same

12.26718. 717 923, 96628 06. 5
12.6108. 318. afg'i‘f@’% 492%6%%5% ”ri%gé’w?é’sz'géﬁsga%d d respeciivety.
+ 13. 2245. 420. 3581 5rhg2emidficdiofte 63 foif® & DBIhE BENBBBY offformuia | is characterized in that

14. 91527,61200£2839 20e2A0N ScheiFAN 8o A0yl AfoBRHIBE I LUSASHARD ot ter T

is onl y one O aracteri ze arrangemen
conpri si ng tfHétWmefff!?lfﬂ?‘*@14([11006110W3§ 19624 321 118 {9-Bb g y9-808AY0UBL [ 3- (4 25 May
2005 WO 02/ 4- 11581z Lbmi-succinate salt form B of the compound of formula { is characterized in that

the crystal provides high—intensity diffraction peaks at diffraction angles of about 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

20 24.802(79.1]. h | ‘
- The characteristic 2-theta (28) values and relative intensity (%) for the diffraction
spectrums of hemi-succinate salt forms A and B of the compound of formula | are shown

below in Tables 7 and 8, respectlveiy

38 | Ri%) | 28 | Ri(%) | 28 | RI@%) ] 28 | Ri(%) | 26 | Ri%)
2634 | 1000 | 13.683 | 138 | 17.760 | 206 | 22.866 | 387 | 27.600 | 25.7
6.145 | 155 | 14.440 | 135 | 18679 | 184 | 23255 | 395 | 30.106 | 14.3
5843 | 62 | 14896 | 210 |.19.421 | 302 | 24.079 | 446 | 30797 | 137
11392 | 113 | 15.006 | 144 | 20586 | 292 | 25002 | 703 | 37.769 | 11.4
11937 | 192 | 16735 | 672 | 22179 | 60.8 | 26540 | 268

25
Table 7




PCT/ 1BO /02193 5 pyrrolidin-1-yl-butyl)-ureido]-isothiazol fsﬁif 9@58§)xyl tCo—
acid am de- Other nethods are well known in the art. such single X-ray
crystal diffraction, nay be used to identify aforerrentloned salt forms of
formul a I @“Jﬁaﬁﬁ] unexpectedly been found that the acetate, hydrochloride,
hydrobrom%l 8 succi nate, and nesylate salt forns of PCWéB‘bldﬁtﬁSund of
formula I have high crystallinity, i.e., 10 substantially.free of

anor phous material. Such salts have the -d@vantage that they provide nore
reproduci bl e dosing results. The hydrochl ori de, hydrobrom de, and

hem -succinate salt forns of the compound of fornula | are substantially
hygroscopi cally stable, which alleviates potential problens associated

wi th wei ght changes of the active i ngr edi ent duri ng the manuf acture of
capsul es  or—tgpt . cht Letidezan bt-girt gf—the-315
conpound of|_for Rl ﬂ avegthe L/Zi ti?ﬁal oivant aqgéthaﬁrme ﬁave R'? V]
t endency fcr57¢‘bncéﬁt0r qtt‘eicwaqué@ﬁ;@ st-1/7 an5$6 fl OT4MBV i SO Ws | AAXA3Arjesl4upgn
standi ng. K T hly roTg A pak raneh e conpon £
formula | B'iggéérsug? 1|7 3 tjl:g\% t“'&eﬁ b? VZLAO%QHD er'at e Eogi ng. >tHe
mesyl at e salt1 098 rim b# th@féé)n ddrd |020-3Gr rruli%l2|. 8407 aﬁﬁé? Kid®etBhc @queous

sol ubi | i ty r'WhTgsh SRR 14 T116E§§5 JUEOUY HORGN B reses Tt osyT tatE ot
i nj ect abl e {[dasagg. 20 far Furt hermorel t syl atle salf faormjof the
conpound of Rkl 45€ \u1t7h°’5'énhéﬁ@ecl 21Bupi B1-f y | cH&PAGt ékilst iR dcitbit 4t es

t he di ssol T AT &9 | 074R530% § ONTE dg8 & 14 6Tl oy BaT|Ch 5Ne FF-gheSy @ e
L-tartrateland_hem -cifrate dalts have eater kinetid solubilitv [than tlhe

free base ori3W§8ilodhRoli'8e 19 dr APGf | RS npbifhd| @B-563 1| mif-4 1 .39Rddi[t i%hall y,
" the p-tosylaggrs[-q3arfrate, [and hgrni-ciftrate salts gf the C‘OﬁpOﬁnd of
fornmula | &reteds hygtoscapilc than the 2. 5 nesylate salt of the conpound
of fornmula 1. Accordingly, the p-tosylate, L-tartrate, and hem - citrate
salts of the. conpound of formula | ar®mbroge stable in- air. and can be
used without deliquescence. In an eighth aspect of the present invention,
there is provided a use of a conpound as defined above for the manufacture
of a nedi cament Thermedyliet 2 &trmenthechbmhgypdropfoohilé bis abare@erited Dridathe n a
manmal . b N Gyd atob.d@éﬂgmeqt iy} difadtbF BEAS of AMERIh Aflgied tt%teut'z%mgggw ded a

phar maceuti cal 0S| ccording to

risin
the clains.” eﬁ@“’d@?”%&d“‘ éﬁ’dv‘?%%g? 8ed ﬁ4§gl 26824 8861 &1 Gmﬁééﬁb%ﬂﬁ B84k i ve

di sorder i npsuamguamk andrlogs BNS] e entsiig@lshl foRf 6BRL Blabent ﬁﬁérﬁi‘oﬁ brovidbs & tenth

aspect of the present invention, ther rovided a nethod o arin a
hygr obr oni déraygaaw er&%ﬁrac@on spectrum substanﬁally thepsame as the X~ray diffraction spectrun? g

3- (4- br oni cshwbindil&lar o- benzyl oxy) - 5-[ 3- (4-pyrrolidin-I-yl-butyl)-ureido]-i
sot hi aZ‘PA e-4- Car'ﬁtfgxéﬁla}a%te ﬁﬁﬁl ﬁjfh%{Q &8)59%@?5" hr?d Fegatn(xe m anﬁ%g (‘p }’%rr%)e %ri!tlrac?o W th

3-(4-brono-2,6-ditluoro benz
yl -butyl) - Lﬁpeth@m] ﬂfﬁ@dﬂﬁrﬂY@@(ﬁaﬂéfwm@éﬂ?b@wylbmmd@éiocimaaﬁ il ehown below in Table 9.

26 | RI(%) 26 |[R(%) | 26 |R%) | 20 |R{%)] 26 |RU% ]
4417 | 993 | 15619 | 9.1 | 21677 | 435 | 27.006 | 37.5 | 32.337 | 0.0
8,806 72 17288 | 455 | 22.148 | 68.3 | 28.757 | 88 | 32940 | 7.8
11.664 | 7.0 17654 | 172 | 23231 | 141 | 20564 | 67 | 33.796 | 118
12967 | 187 | 17.003 | 150 | 25966 | 258 | 30560 | 62 | 34550 | B7
12.610 | 8.3 18728 | 0.8 | 24.602 | 302 | 31473 | 97 | 35308 | 76
13224 | 54 | 20358 | 15.0 | 25.427 | 100.0 | 31722 | 13.3 | 36.883 | 0.1
14915 | 271 | 20.828 | 396 | 26.226 | 16.4

Table 9
20 T
‘ X-~ray powder diffraction pattern is only one of many ways to characterize the

arrangement of atoms comprising the salts of 3-(4-bromo-2,6-difluaro-benzyloxy)-5-[3-(4-



25 May 2005 -11a In an el eventh aspect of the present inveggbgggobgere IS
provided a nethod of preparing a hem- citrate salt of

3-(4-brono-2, 6-di fluoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-i
sot hi 8Je/4 carboxylic acid am de conprising reacting citric acid with
3-(4-b 2158- di f | uor o- benzyl oxy) - 5- [ 3- (4- PCT/IBO1/02193
pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic acid am de The
invention also relates to a pharmaceutii¢gal conposition for the treatment of
a hyperproliferative disorder in a mammual, which conposes a

t herapeutically effective amount of a 30 salt of a conpound of forrmula I or
a hydrate thereof, and a pharnaceutically acceptable carrier. 1|In one
enbﬁdi Ef'enb)grcﬁéihﬂuyf)ﬂﬁl}lﬂ&%ﬁfdf—is@t&iaz@@ﬂmﬂagfﬂli@Qac:icﬁanfn@é. t ek rre@rsdmnére%eigancer
such as rai un uanous cell, adder. astric. pancreatic r east
head, necW’“WeWa 80§P§1 S S@SPO%&E*éTﬁggé@Eﬁ%Q%eﬁﬁy 85&@@5ﬁ8d9@5ﬁ’(such
as ovarlaammmmnmhynemdmcanﬁ@mwmbn anot her enbodi nent, said pharnaceuti cal
conposition - r OUS .
oporer ot Ter b EulPbetif, bLALIEThyOh. S RA0 HAREALANS  Mhercamig oy,
psori asi sjucsfaiprastratealg @’@Ofm%@fﬂﬁgﬁomcwgﬁ Stf fO@“lH@/}bé?‘terlmgihwﬁthW)ie The

i nvent ons@gt%@nanﬁha& 86 aﬁ]erpﬂo&h%@agelgucg%nsmm ;_adi\:%HtaEQ'fhaTl ey th&adment of
pancreatitis or i sease (| ncl udi ng proliferative 8 oner ul onephritis

and di abeT'8E-FRBHERY c)’/‘?Séﬂﬁlafles‘d é@é}y"ﬁoﬁh‘%{‘dﬁaﬂi‘?&b“ﬂ%‘i’% RO¢ BFprs@gicsat

t her apeutﬂom&I bivtheetdragduhy of arfaunt 0d s@s&aﬂldlly ﬁf/grﬂscoﬁ&all@ @raa@uwdicrofaué‘vafegul a l

or hydrate reof,, and a ceuti.c carrier May" 2005
WO 031 441U o TS T %‘ﬁdﬁnﬁ 8‘9?‘n§?eaﬁ aleséac{vgl feEdetl d‘é““Q the

phar maceutnaedctucorp espulsonor Cﬂbletsheﬂpr emmiliomhe ghd fldagtraoyd dormypbfantat i on
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~ deliquescence.

In an eighth aspect of the present invention, there is provided a use of a compound as defined

above for the manufacture of a medicament for the treatment of hyperproliferative disorder in a mammal.

In a ninth aspect of the present invention, there is provided a pharmaceutical composition '
comprising an amount of a compound according to the claims.as defined above effective to treat a

hyperproliferative disorder in a mammal, and a pharmaceutically acceptable carrier.

In a tenth aspect of the present invention, there is provided a method of preparing a hydrobromide
salt of 3-(4-bromo-2,6—diﬂuro—benzy10xy)-5-[3~(4—pyrrolidin-1—yi-butyl)—ureido]—isothiazole-4—carboxylic
acid amide comprising reacting hydrobromide with 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-

pyrrolidin-1 -yi-butyl)—ureido]-isothiazole—4-carboxylic acid amide.




15 degeneration, hemangi oma, glioma, nelanoma, Kaposi's sahg m]%o
ovarian, breast, lung, pancreatic, prostate, colon and epide cancer.
The invention also relates to a nethod of treating a hyperproliferative
disorder in a mammal which conprises admnistering to said mammal a
therapeutically effective anmount of a salt of a conpound of fornmula I or
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treatment of cancer such as brain, squam)us cell, bladder, gastric,
pancreatic, breast, head, neck, oesopha eal , pr ostate coI orectal, |ung,
renal, gyne&bAtgdiventh aqpseioh the Sresunh mivanion dhere fareNided agwateaskof preparairect Hvemi-
enbodi wRAe, salbét 4B RRE 6 RYuot Ebeboty-st {54 E)%ﬁéﬂdfﬁﬂpgi Bley ity ?ﬁ%&%ﬁ&%& Us

hyperproliferative di sorder such ‘as benig si a of skin (e-g

psori a&reyxylg agit H%*F%%%npr(swggfzacﬁf!séﬁrl@wfﬁ)w&bﬁa{hbcomw%)&dt%fsybe@mw -5- [254~The

i nvent lp@:r?o:atnspyittﬁllr,a)tﬁ&dms&mme!m@ari)&{ylJ: h&q hhgat ment of a
hyperproliferative disorder in a mamal which conprises admnistering to

sai d mammalma GRei@Paul i edlel Yo of fefhbMSudMubosiel & 88l teafed £ompound of
formula | or hydrate thereof, in combination with an anti-tunor agent

sel ect"é‘&?”?‘?’tf)‘?f?‘t"ﬁé“sﬁfdﬁh'ﬁ AEH L YHG SFeRTasaPeRshsaly eBicive At 4@ ng
agent sait airat dorpBitablfbcina, | or bRy @hie atheaddr Rgd aartlﬂama&‘éd:tlzrsll,y agtepntie Eactror

i nhi bif of ema%%'rken?ysca'me%{ka?rh!a& hQl éamp%ha%é’({"ésrbr n%R% e Péa% ot QUCNLQ' bi tors,
. bi ol ogi cal "response no iers, anti nd anti-a The

i nvenbiasn ‘%Bs%ﬂqamoaﬁ eell. thtpddemreptiid P@flcf@ért'éabfleﬁg p@m’c ekt mfla‘s Rﬁ‘Pstﬁ’éf—'dney

di seag@okfla@ oe ng&kcg%pwuaesasagmnams&emm (@n&al diTBRERS @
therageutl cal Iy _ef ectl ve(ﬁlfnount of sal't of a conpound of formula | or
hydr af® ?q‘i‘é‘?"éofa'd eI FURPOsfiey r"@yeﬁeé%'" horpRE RHY "YF/FERENL | ng

- bBast bﬁ:»pt;ﬁonrerqnbantsatdeommnasa)emga5ypsmm§md oMk GRin e AP hhG@aSspapraitsi:eri ng to
:'sai d }]i g rtoh |caI F)g ffective anount of a salt of a conpound of
- formulal or %yé‘ eypfe tile_invention also relates to a nethod of

- treating d%é@«'@guq“eia‘a@ eféi'aleé 19 a5 b agerdsil scaomosipmy fogenesiabngnh & manmal

- whi Chpanﬁ@ﬁﬁé'&@cﬁin@@%@é&t(ﬁl@bﬁ% bRursati ion@mr.@sf fechiingesanmiiny of a salt
of a co ound. of formnula drate thereo | n one enbodi nen sai d
ot RO RPEBE) 7 Moo e I 2 B R LE E POSHY AL GRLdh?

c 6 si empagnd @forinunD or iadgioteresis] a ghrmamiegticaly dvbspt@D0SmAD 02/ . 14158 - | 3
PCT/ 11301/ 02193 5 infl ammatory di sease such as rheumatoid arthritis,
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di S(%der or ?Rg'gnllénitignnalso re%teset\o a mettrg %afgrnﬁnheétment o%la %yperprohferanve disorder
in a mammal which comprises administering te said mammal a therapeutically effective amount
of a salt of a compound of formula | or hydrate thereaf, iﬁ éombination with an anti-tumor ageht
selecled from the group consisting of mitotic inhibitors, alkylating agents, anti—metéboiites. :

. intercalating antibiotics, growth factor inhibitors, cell cycle inhibitors, enzymes, topoisomérase
30  mnhibitors, biological response modifiers, anti-hormones, and anti-androgens.

The invention also relates fo a method of treating pancreatilis or kidney disease in a

marmal which compnses admansstenng to said mammal a therapeutically effective amount of a
salt of a compound of formuta | 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 mamma[ which cormprises admmlstenng to said mammal an effective amount .

~ of asailt of a compound of formuta ! or hydrate thereof. ' In one embodiment, said method may be for

40 treating a disease selected from the group consisting of tumor  angiogenesis, chronic
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indicated, refers to the act of treating as "treating" is e

i mredi atel y above. Detailed Description of the Invention The present

i nventi OQV(EEJ[/P} es to hydrochl oride, hydrobrom de, hem -citrate, acetate, p-
tosyl ate "% ate, heni-succinate, and nesylate salts '%ﬁT@ﬂG/ﬂZIB-’r onmo- 2, 6
-d !'flu oro-benzyl oxy)- 10
5-13-(4-pyrrofidin-1-yl-butyl)-ureido]-i-$®t hi azol e- 4-car boxyl ic acid am de.
The invention further relates to a nethod nmaki ng the hydrochl ori de,

hydr obrom-de, hem -citrate, acetate, p-tosyl ate, L-tartrate,

hem - succi nate, and nesylate salts of 3-(4-brono- ]

2, 6- di f | uor orflommapiyodiygasd -shdy @d-rpyurraid ditmitid, - atherdruleydsls; siieiddedses sotthsazol e-

4- car boxyl ' s@r%'mg ex@enggm ﬂgroc?earln& O«{lé%irga &Hbe&&%grpc{??ﬁgr}EtmoBé{@péfﬁ?emnaﬁan

useful int treatment o yper erative as cé'ncers
in manmmal s, r@@]défcdeamegﬂhﬁmmawgngwm gionnap malemmtse Hepasi sareoowFod pyariem breast,

cont ai ni ng SMﬁkbaﬁ&@gﬁQlﬂ?&%te'Eblgn%%iép{dfeﬁ?ﬁcﬁﬁca%ert he conmpound of formula |I have
been characterized using X-ray powder diffractonmetry. The hydrochl oride,

hydr obr oni de, hef a1l t‘rfea‘foénpoa’&étoétﬂée prﬁsqnégwrgi% may _bet yged g fgtontraceptive in

hemi - sucw naﬁa@m(aEOHMn%)prefB@é'ﬂ erﬁﬁﬂaﬁﬁdﬁﬁﬁw@ criunasB)r i wledmtitcatd maldesef the
20 corrpoundtof fot nul a Pr Vi Ei%y powder diffraction patterns
subst ant i al Y7 T178 Pé%?ﬁ@”"éé 2 SHt %“H” | GS 1-9. The hydrochl oride salt of

3- (4- brono- 2, 6- dPiteustioat banizy frae)wilb itfeda(sleffymnlafl aad fydiatastof said compounds,
butyl) - ur el G0k SOk bRl RS YU ASI] B9 A5l bAEPTER Sl bayent | on

is characteri ze rovi ensit %rac i on
peaks at di fiegngetd asrhaging P%Ela@%@fl‘i anG&)OC¢ra190n25aWéme@hﬂ¢ f?ﬁﬂ’a@‘t $keasgect rum
of abouty58. B43er t;f?thelgel.ad &dd 39& cgt§ne%8; or taddfr ntdhndhd, utgrﬂ‘nea:?al??rzer (%léna%48

and 28.821. The hydr obrom de sal
3- (4- br ono- 2MEeeF P FBRG! B@??E%r6§<‘§)? o (819 FI5ACP GRTE. Aolan GAcer, breast cancer,
butyl ) - urei gﬁkm:@@ttm@z@ﬁ drefirl RE06H0RE, CaRtBbfa afﬂhdﬁaiqugar{ foSesPERLERIMa df heent i on
i s charact erltﬁ}ed Jn 0e cryst al r%ow 3@ &Pﬁal rnt?qm ty fci(hffr tion
peaks at di FIPRETH BN aéﬂ'bq"éas (t%) R b Vo Pr e ‘ﬁ;ct rum
of about 8. B&Kkin's 2lisB6sk, cﬁﬁaeﬁbﬂthéesoiﬂag,us 2¢enB83 5of taﬂdmaﬂi IN&8ne, ciiver of the
hem - ci tpat &k ‘?Stt
canc r of the thyr rathyroid or adrenal glands), sarcomas of soft
3- (4- br ono- %ndéorllfs uor enzy '3”%%%"5135 i'din gi ?)
butyl) - ur ei E*.F@!Fes Fanenar iof fib?dlf‘éhfér‘@aﬁ%é&We|P§”'a@%t%ﬁ@éﬂoﬁhf@m@fﬁ$@§éﬁ%emla
i nvention i giig hitoRGk EfilidReE, wrﬂpho&ﬁ@uyn{ph&wsraéa@@bf BE O SaktieOdt e aRBPAL Y.
dlffractlon gaks at diffraction ang in X-r ay
ter {€.g., renal cell carcinoma, carcl oma o the renal peiws) 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 composiiion for the treatment of an
infection in a mammal, including a human, that is faciiitated by farnesyl protein transferase, such
as malaria or hepatitus delta virus, Vcompri.sing' an amount of a salt of a compound 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 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 proliferative diseases in which aberrant
Ras activation occurs; and (4) any tumors that proliferate by vidue 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



powder diffraction spectrum of about 4.306, 16.317, 20.988 5%&.%355 22. 643,
23.384, 24.891, 35 27.573, and 27.840. The acetate salt of° "o
'3-(4-brono-2, 6-di fl uoro-benzy[ oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ureidoj-' %_&@ple 4-carboxylic acid am de of the present invention is
characterlze ' that the crystal provides high intensitJCHEMPZERI on
peaks at diffraction angles (20) in a X-ray powder diffracgtion spectrum of
about 6.096, 12.183, 17.451, 18.288, 22.441, 23.086, and 24.439. 25 May
2005 WO 2/ 441S8 -15 PCT/1BO1/ 02193 5 The p-tosylate salt of

3-(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ureido] -i sot hi azol e-4-carboxylic acid am de of the present invention is
charact erd zegyrdid) doltat dihRwis€ drhal, proyvislese RbObr kBiRg Sdst restinkf 2 birRR

peaks at diffra @at?ion angles (20) in a X-ray powder diffraction spectrum of
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ge?]4 E:qu' ngégaséf 0 llj.lcgl' %}, b%a???%/rf Oxy)mqgrlni%s_, ((Ef_pecial[y humans, and to pharmaceutical
pyrrolidi n- togasiensyoiiainne sebjcompants.azol e- 4- carboxylic acid am de of the
_present inventi ORui Sait HANS %@fh@%ﬁifb?&ﬁdof Bmduat hévg% %ﬁ %ﬁér@ét&r@%gp}ﬂn%%rw gh

intensity diffraction peaks at racti on angl es In a ray &o

di f f r act i onPWiEE iffiERieErina I&a thydroghieride, jydrphoomi hE'QWC'tFEZE@ agefgte, pipsyigle, L- and
24.802. For mrt&t@ermm@umawmnabﬁprﬁéﬁu Suchifetee(Ferm &) SA%nes iswes brmdity.
3 (4" br Bhro- SRR LB dr P B FSGIGR BN AR ey ye o

ur ei doj - i sostimwaioties4-carboxylic acid am de of the present invention is
characteri zed i Ny, V. i |ffract|on
peaks at di ffractllg mcn ”d %5% JB”}Lm (r%adf/rﬂg%—b hgﬂoxgﬁ-@fﬁ .]Yog% gd’ectrum of
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recept or
P 25 powder diffraction spectrum of about 8.623, 12.121, 17.298, 23.397, 23.944, 24.119, 24 873,
25.948, and 28.821.

The hydrobromide salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-

butyl)—ureid0}-isothiazole?d-carboxylic acid amide of the present invention is characterized in
that the crystal provides high intensity diffraction peaks at diffraction angles (29) in a X-ray
30  powder diffraction specfrum 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—bénzyloxy)~5-[3-(4-pyrrolidin-1 -yl-

. b‘utyl)-ureido}-isothiazole%-cafboxylic: 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 4.306, 16.317, 20.988, 21.476, 22.643, 23.384, 24.891,

35 27.573, and 27.840. '7
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 (26) in a X-ray powder
diffraction spectrum of about 6.096, 12.183, 17.451, 18.288, 22.441, 23.086, and 24.439.




may be determned by the follow ng procedure. The ability ?gwhggoﬁgnpoundsm
of the present invention to inhibit tyrosine kinase activi nmay be
measured using a reconbi nant enzyne in an assay that neasures the ability
of conpounds to inhibit the phosphorylation of the exogenous substrate,

pol y@ uTyYWOMPEISS Sjgma(tn), 4:1). The kinase domain of theTmenmanidkDR/ VEGF
receptor (am no acids 805-1350) is expressed in Sf9 insect..cells as a

gl utat hione S-transferase (GST)-fusion prgtein usi ng the bacul ovirus
expression system The protein is purlfle fromthe |lysates of these cells
usi ng 35 gl ut at hi one agarose affinity colums. The enzyne assay is
performed in 96-well plates that are coated with the PGI substrate (0.625
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The mesylate 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
25 crystal provides high intensity diffraction peaks at diffraction angles (28) 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 formuia | 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 805-1350)
is expressed in Si9 insect cells as a glutathione S-transferase {GST)-fusion protein usihg the
bacuiovirus 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 pg PGT per well). Test compounds are diluted in
dimethylsulfoxide (DMSQ), and then added to the PGT plates so that the final concentration of
DMSO in the assay is 1.6% (viv). . The recombinant enzyme is diluted in phosphorylation
buffer (50 mM Hepes, pH 7.3, 1256 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 rcom
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0.5% (vliv)). At the end of a 2 hour incubation, VEG|:165 ( /M final)
is added to the nedia for an 8 minute incubation. The ceI |s are vvashed and
lysed i nyp®oykdsd s buffer containing 20 mM Tris-HCL ﬁ%’n ‘%0283 glé/l

1% v/v NP40, 2 pp NaVO4, .500 M EDTA, 1 mM PMBF, and 1 B8 m Epra
free conplete(r) Protease Inhibitor Table, Roche. The ceI l.Jysates is then
diluted to a. final volunme of 150 .d in-FBS/1 nM NaVO4. The extent of
phosphoryl ati on of KDR is neasured using an ELI SA assay. Reacti bind
CGoat-anti Rabbit plates (Pierce) are blocked w th Superblock buffer
(Pierce) prior to addition of the anti-flk-1 C 20 antibody (0.5 g per well,
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VEGF-stinul ated aut ophdsphoryl ation reaction by 50% -~felative to
VEGF- st i nmul &neéedepitipnissavpalitzteher f &dorad ™t eroripegeadearbieS W thgitive ot the

conmpound;p35 kA& @bl hhilcYac®fity bl fe CATBOHRMAG lsQreterthiRl b rBA 09 8RB Rafcd, Bnd1paan
endothelial cells is measured by their abili t?/thto i nhibit 3Hthym di ne
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Cl onet i CSTniCSOTéMeSfoﬁiﬁé&}étdb&ﬁ)oﬁrﬁen wel | described in the Iliterature
(Wal t enberger J
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ngl m VEGF16%2) Wi rioROvid hss RE&l b0k Hn)Ofrnk RRIL4e RN wAR 8D QLR wnihr@alnﬁfent
the cells are‘gulse Wit % e medi a

O il R R TR fh%@ﬁ@@g&?”eﬁ%’vwwe\ﬁﬁw S % el 2
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acid (1Q% v/ v cel se s
oo a8V tetten wlRSE Sy ofosdd) BEHe M 18 U (P Bisal Telll ccipoliich. D
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scintillation counting e conpounds to inhib
i ncor por at i Bpbglers0te el @f?l“(?éhqdoaf@dmeﬂm 50 vEGH bufieasmiaining i WNDWE@*%hi cle

only) IS (pH 8), 150 mM NaCl, 1% viv 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 ul 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 buﬁer {Pierce) prior to addition of the anti-fik-1 C-20 antib.ody (0.5 pg per well,

Santa Cruz). Any unbound antibody is washed off the plates prior to addition of 100 pl 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
{Cs, value for the test compound.

35 The abitity of the compounds to inhibi{ mitogenesis in human endothelial cells is
measured by their ability to inhibit 3H—thymidine-incorporation into HUVE cells (human
ﬁmbilical vein endothelial cells, Clonetics™). This assay has been well described in the
literature (Waltenberger J et al. J. Biol. Chem. 269: 26988, 1894; Cao Y et al. J. Biol. Chem.
271: 3154, 1896). Briefly, 10* celis are plated in collagen-coated 24-well plates and aliowed
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conmpounds of formula I in vivo, can be determ ned by the anrpun ?
inhibition of tumor growth by a test conpound relative to a control. The
tumor growm h inhibitory effects of various conpounds are neasured

accordi ng" & nethods of Corbett T. H, et al. "TunorPGHERSOPGA

Rel ati onshi ps in Devel opnent of Transpl ant abl e Cancers of._.the Colon in Mce
20 for Chenotherapy Assays, with a Note_gn Carcinogen Structure", Cancer
Res., 35, 2434-2439 (1975) and Corbett, T. H, et al., "A Muse

Col on-turmr Model for Experinental Therapy", Cancer Chenother. Rep. (Part
2)", 5, 169-186 (1975), with slight nodifications- Tunors are induced in
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i nvention (her el nafter can ect ed
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routes, | ntraduodenal r out es parenteral 4] 4&5 8?\‘%10' udi ng_i ntravenous,
Sy, it gt
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rectal adm ndwed Atthedlbft fiank by s.c. injection of 1 X 10° log phase cultured tumor cells (human MDA-
' MB-468 breast or human HN5 head and neck carcinorna cells) suspended in 0.10 mi RPMI
25 1640. After sufficient time has elapsed for the tumors fo 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 conrcentration of 50 to 100 mg/mL followed by 1:9 dilution into saiine or,
alternatively, 1:9 dilufion into. 0.1% Piluronic™ 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

' Sereerring Chemical Agents and Natural Products Againét Animal Tumors and Cther Biological
Systems", Third Edition, Cancer Chemother. Rep., 3, 1-104 (1972). Results are expressed as

35 - percent inhibition, éccording to the formula: Inhibition (%) = (TUW o — TUW e TUW Ly X
100%. The flank site of tumor implantation providee reproducible daselrespanse effects for a
variety of chemotherapeutic agehts, 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 fo the site




The anpunt of the active conpound adm nistered will be depgp ??5 oG t he
subject being treated, the severity of the disorder or condi the rate
of admi nistration and the 10 judgement of the prescribing phyS|C|an
However, waho8ifiective dosage is in the range of about 0.001 to about 100 ny
per kg body weight per day, preferably about 1 to about 35 HEF%§?@ay, in
single or divided doses. For a 70 kg human, this would amunt to about 0.05
to about 7 g/day, preferably about 02 tﬂaabout 2.5 g/day. In sone

i nstances, dosage |evels below the lower limt of the aforesaid range may
be nore than adequate, while in other cases still |arger doses may 15 be
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ad mnl or. cream.or for rect al
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35 carrier or. excipl ent an a conp acc nven ran
active i ngr’@@Fﬁié?f’f"”olr%he@d'&i-@iu@ﬁm |4°'drra9f°i~ﬁ1clf€m dthibitars:meefl cdvelal lrtbiblfors
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adm nistration forns include solutions or suspensions of active conpounds

in sterfe B§REEHENd BMtREMSS. Prorampla Ayt estrogmt sshes PpuwiprK e femgripalr. for
dextrose sdxbimble @AG-andPdkehs SRS 39 ©abUel® (Faarlkes-aliubaiHeyiRibhifl) Sthydloky-2-
deSI red. 23 IYI%.)( 3-(tn%uoromethyl)prc:pronamllde) Such conjoint treatment may be achieved by way of
‘ the simultaneous, seguential or separate dosing of the individual components of the treatment.
The pharmaceutical composifion may, for example, be in a form suitable for oral
30 administration as a tablet, capsule, pii[, powder, sustained release formulations, solution,
Suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
. administration as an cintment or cream or for rectal administration as a suppository. The
- phamaceutical composition may be in unit dosage forms suitable for single administration of
precise doséges. The pharmaceutical compaosition will include a conventional pharmaceu'ticai
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, agueous propyiene glycol or dextrose .
solutions. Such dosage forms can be suitably buffered, if desired.
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inert diluents or fillers, water and various organic solvents. The
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i ngredi enfyg sHefigas flavorings, binders, excipients and the |ike. Thus for
oral adm ni st rat| on, tablets containing various excipi ent’ T”%‘U@ﬁ ‘s citric
acid may be enpl oyed together with various disintegrants-s«ach as starch,
alginic acid and certain conplex silicatess-and with binding agents 10 such
as sucrose, gelatin and acacia- Additionally, lubricating agents such as
magnesi um stearate, sodiumlauryl sulfate and talc are often useful for
tabl eting purposes. Solid conpositions of a simlar type may al so be
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preparations. The spectruns in -9 were record usi ng ns 6126

powder  di f f FOENS BHEF oiyas pikll da%refi@rmtﬂﬁ%ﬂg wrlwr%@ﬂnfhn@?ﬂeam @s@thﬁmveth

goni onet er Wiilubnt§ sueRds ﬁdat'ei §than0$ @azlpgené Qlﬂﬁ!, QIPRAR or édihating B¥eSOUT CE
(wavel ength 1: 1. Kevex solid state

@8\9506 . 54439{), andt. ! |
det ector. Tube po 54‘5 WaQ”QS "R"(? p'Zﬁrm%‘Ff“té?ﬁ PBIRPIIQPR Wit spegiiic pmpudt of o g
30 mm ('sour cagtivastimposieldre efiqwnaordviltied exgiacent, & thbse, skilsispibis tarty Ebygxamblesbesi ze:
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3- (4- brorm 2(1BZfdhfI uor o- bganzyl oxy) - 5-[ 3- (4-pyrrolidin-1-yi-butyl)-ureido]-
35 i sot hi azol e- 4-fr BEXPlek GndGrdbarations provided below further ilustrate and exemplify the

compounds of the present invention and methods of prepaﬁng such compounds. It is to be
understood that the scope of the present invention is not limited in any way by the scope of the

25  following examples and preparations.
The spectrums in FIGS, 1-9 were recdrded using a Siemens ©6/20 powder
diffractometer equupped as follows: forty position autosampler, goniometer with fixed slits,
sealed-tude copper (Cu) X—ray source (wave\ength 1: 1.54056, wavelength 2: 1.54439), and
Kevex solid state detector. Tube power. 40-mA x 50-kV, or as appropriate. Slits: 1 x 1 x 0.6
30 mm (source, anfi-scatter, and detector slits, respectively). Step size: 0.04 degrees in 2T.

Time per step: 1 second. Scan start: 3 degrees in 2T. Scan stop: 40 degrees in 27T.

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

40  is hereby incorporated herein by reference in its entirely. Mp 208 °C (DSC). Characteristic X-




The free base of
3-(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl- %Nhy2005

ur ei do] -i sot hi azol e-4-carboxylic acid is prepared according to the
procedure described in Exanple 30 of United States Serial No. 0 913 1 6 83
7, filed WRY?241581999, the disclosure of which 40 is herebgriBmonpor at ed
herein by reference in its entirety. Mp 208 C (DSC). Characteristic X WO
02/ 44158 -20 5 ray powder diffraction peglgs (2-theta, [%relative
intensity]): 9.314 [100.0], 11.356 [44.8], 15.897 [49.6], 22.059 [84.5],
22.520 [63.3], 22.726 [70.0], 23.927 [67.6], 24.307 [60.5], 25.310 [64.8],
and 26.551 (86.6]. Exanple 2 10 Hydrochl oride salt of

3- (4- brong- 24- @wﬁémmgcdaﬁ%xisom%eté [[/ﬁreﬁéhv@mnew] di §i3dls Yoo Bt a6 144.3),

urei do] -isothiazol e- 4-

3- (4- br ono- 2B2Yi lf{- ﬂo%@éﬁ"zé %&9?)0 [53 ?132% Z@Wﬁ’?o% IS ASly PABTL HP-FL &v-81%0] - i
sot hi azol e- 4ip4cpehoxe/tstgeame d am de (500 ng, 0.939 nmmol ) was dissolved in
EtOH (20 nL) at reflux, allowed 15 to cool to anbient tenperature and
treated with HO (0.94 nL of a 1.0 Msolution in Et20)- while swirling
flask. The m xture was then shaken gentl| Examiliéd2heati ng at 50C for 3- hours

and at ient t r I i under
hi gh vacm to af?orgrp hhi ?i{gss b%}{?igyfﬁorﬁcﬁshzg%ﬁm ‘L‘Bg??/?‘“ F%etd'%
poi nt 230C 0@@@9‘aﬁwﬁwﬁébﬁﬁﬁ§WFfwﬁﬁﬁwﬁ(by wei ght)) at 90%rel ative
hum dity at anbient tenperature (RH). Charact erl stl c X— ray powder 20
diffraction peaks 2- thetac§g96relat|ve i nten 623 [90.7J, 12.121
[38.9], 17.298 [935 romo-3.8-difigororhenzyiory)-S - (ézPMf“["é’m 17>fi butz‘lrU&ePgl—'F%‘Qtaﬂ‘e4~24 873
g5?47{) 25. %amwueaam alﬁi&lﬁig (28R. r8g213 438 9nrﬁ:]i) weﬁmﬁab@j i Etdyfd(z@bmgﬂ &8s @hdweef

ro enzyl ox rr
ur ei do] -?ggotztﬂlcgcgo &m F’@B?(étf’fe grgj recf %‘&'ﬂbﬁ% (81% "ﬂtigfoa % W s ijtfy‘i'f% '”45?1049%
aqueous 8. 9 wilis eWviding ﬁas)( Wag madlde vas ther 4ndken bentiva@Hheatidg taiﬁ]“c fariBlhedrstaad t he

8.9 mL mark éﬁ%ﬁwﬂ?m%e'ragur@ fcgriiaoggf ﬁ’g gh’d \ﬁé&q‘ﬁ red %?g@[u?otfﬁhﬁh va?cuum to afford a

(4-brono-2, 6-d | uoro- benz rol
rei doj -i sot HITH9 69l (488eg. 19&?9 imingol, 3@"/cé<:|f\ﬂﬁf(ﬂs(99m*rﬁ§0°cb(9§% H’mspsaoomay di%sﬂtml ved

in CH2C12 ( ity at B@ere%@'hdnﬂ&ﬂ-y Qt aﬁfﬂBint t@%ﬁ&ﬁl@re (A, hChﬁ%et@@sﬂQ Xma)é Bbwdche

sol ution described ab ffusion
chanber X AARITIPSRE K koo 1o AP HisnHls SO250G07h 848! e M250THE DRt 20
was repl aced3byfireehokt B0.7pnd 11dhw2d], bh.ovd a7 ERd48TUE, pMe8BRORb.6LA Wi te
solid (529 ng. 0.863 mmol, 86% was obtained. Melting point 201.0C (DSC) .
Hygroscopicity: 0.1 %at 87% 35 relative RH Characteristic X-ray powder
diffraction peaks (2-theta, [%relative bmmpRsity]): '

Hydrobromide salt of 3-(4-bromo-2, G-dlﬁuoro-benzy[oxy) -5- [3—(4—pyrrohd|n 1-yl-butyl)-
25  ureido}- tsothlazole—4-carboxyhc acid

Hydrobromic aqid (1.0 mb 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-diﬂu0ro-benzyloxy)—S—[B-(4-pyrroIidin71 ~-yl-butyl}-ureido}-isothiazole-4-carboxylic

30  acid (500 mg, 0.8939 mmol) was dissolved in CH,CI, (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,0. After 16 hours, solid was present. The Et,O was
replaced by fresh EtéO and the diffusion continued -ovérnight. 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].



8.687 [100.0], 12.264 [35.93, 17.374 [42.3], 23.711 [24.0] p5 %55[20 7L,
and 25.769 [34.3]. 25 May 2005 WD 02/44158 -21 5 PCTIIBOl/0219§ Exanpl e4
Hem' citrate salt of

3-(4-bronp-2, 6-difluoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-
ur ei do] - i@ FHH45%I e- 4- car boxyl i ¢ aci d PCT/IB01/02193
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yJ=butyl)-ureido]-i
sot hi azol e-4- 10 carboxylic acid (532 ng,;;.1.00 nmol), citric acid (96 ng,
0.50 mol ), and MeOH (8 nm.) were conbi ned inal6 nL vial with a septumtop
and heated, wth shaking, at 75C for 24 hours. The m xture was cooled to
anbi ent tenperature and filtered. The solid was washed with MOH and dri ed
by continued passage of air through the 4 A white solid (530 ng, 0.843
moi, 84% was obtai ned. Melting point DSC) Hygroscopicity: 0.43 %
at 87% 15 reI at i VierRFitratehegitaeh éﬂ"r‘@ﬁf@%@@{ﬂﬂpm@é‘m}dﬁfﬁ teRiobin-peldiuty1)-

(2-theta, [%di®habhMmeod-Rienshlivhde 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- br omo- 2, 6- d|3f(hu@hmrm@amydr@w)zys’axy[)s-m# Pyfoli@h-H Gi-sutd)-yrkidd st e)zole4-
ur ei doj - | 4SOt h| azo

S Gt oo 538 Firba2 BRns Iv Bty & 3¢ 529,99, 19 BIRD NG (LS do] -
sot hi azol e- 4emlmraadbmmw6|rcL @ieli Mth(é%tumgtop En@Oeanted [With sheletd, et 2T dor(28 hoprs, 1 0

nmoi ), and W%)&Lﬁ’% wa)s C\A@ieg t@?g%&’ﬁ@bﬂ% %r% :91081’ @lﬁgl\“ 'ﬁ'!e s\.’Mh& I:lrag v?agtp \1?1

and heat ed, aki ng xture was cooled to
ambi ent tenﬁ@@éﬂt&ﬂﬁ éﬂ%ﬁw @nm,t@d PRysage @Mﬁ%’é\dQW@ Folgt MhltAfSp@rwﬁfilme 0.3¢5ur s

| arge cryst alufr, Wa%$ waglopesiead l\.@!’tmﬁ?&ﬁf‘bd}ﬁﬂ’cl co@@) d r@a&tsm&m st %eat go4, d

‘with NEO—land then Et20. The sol i dried brief passage of air

t hr ough "Phe&ls G- AChRReisio Kiray pasts: diffrctien B%afs rifrdieta. E@é%ﬂa inigpttdl ned.

l(vgl tlh ng pOI[ ABA 759, (85C) [10@111@12@9386[3% 3]% 29‘%4%-2[8@9]] 3@64111»@312 821 [233334‘ {img]; pogopeaks
t heta v e 1.7 12. 1 1.4], 17.451

[33.3], 18. @'QF%%JG’ pr @]@4%[%273} 23.086 [19.9], and 24.439 [20.7].

Exanpl e 6 p-Tosylate salt of

3- (4-brono- 2, 6-di fl uor o- benzyl 0Xy) - 5- [3E§<a'[ﬂ yErolidin-1-yl-butyl)-

- urei do]2 i sot hi azol e-4-carboxylic acid
Acefate sall of  3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-

ureida}-isothiazale-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 pL, 1.0 mmol), and MeOH (3 mL) were
25 combined in & 8 mbL 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,0. After five
hours large crystals Were harvested by decanting liquid and washing the solid with MeOH and
then Et,0. The solid was dried by brief passage of air through the sbﬁd. A white solid (330
_ mg. 0.557 mmol, 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-yl-butyl)-

35  -ureido]-isothiazole-4-carboxylic acid

3-{4-bromo-2,6-difiuoro-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



3-(4-brono-2, 6-difl 2005
uor o- benzyl oxy) -5-[3-(4-pyrrolidin-1-yi-butyl)-ureido]-i sot?n a oI e-4-
carboxylic acid (532 ng, 1.00 mml), p toluenesul fonic acid nonohydrate

(179 my, wlo PP44g450i ), MeOH (10 nl), and CH2CI 2 (1 nl) wer g. ﬁ%@’oi\}ég and

filtered to renove small 40 anount of very fine particul ate an Shed
through with additional C-12Cl2 (3 nlL)._The 25 May 2005 WD.02/ 44158 -22
PCT/ | BOL/ 02193 5 sol uti on was added to a&ditional CH2Cl 2 (4 nm) plus MeCH
(1 nf._) and placed in a diffusion chanber with Et20 overni ght. No
crystals were fornmed so the Et 20 was repl aced by pentane overnight. The
solid was washed with Et20 and dried @% conti nued (passage of air through

the solid. SAUliR ves aky & pdfiionsl a0 B1PLhiss MeRY! Wyl gad gigtedimadifuRign t i ng

Eﬁi nt 140 a@daral?é}%thG@S@)vernbgg;nfﬁﬁgmmmf)f gon&d%%ﬂaatz Etgih%asx &bl@&}dd\tﬁldahlane
aracteristic er diffractian theta, [% relative

Tt enei ty]) oo e FO8Gr vE5te LB e BERY i Pos e ol o

23. 190 [ 65. 2did. %wﬁlﬁﬁso[uﬁﬂfﬁB}ng Exahpinel, B1%) was bblained. skdkitingofoint 140 and 174°C

3-(4- bromo- %)glol}fl 4'509 tgnzfy %1‘9)9{ )8?'“5 JLI%tx\;eA'RQy rdhgla]cgh&:ch %&/ pQ\H&éﬂ ﬁ'racgn%

urei do] -i sot ICc ac
3- (4- br dfo- zeﬁwﬁftmaj@rfj& t@éﬂﬁwlﬂéﬁaﬂﬂ)sﬂ[' 34§ BLOBYAL r291 46RITAA-A)- 92-093UBYF)) 28R €1 do] - i

sot hi azol e- 455 2301@()%@{_ | dgGsafd1%. (532 ng, 1.00 mmol ), L-tartaric acid (150
ny, 100m‘rgTIO)]and O—’I(BnEd) ]wereconbinedina16n1_.vialvvitha

septumtop and heated, with shaking, at 75 C for 24 20 hours. The m xture
was cool ed to anbient tenperature and fikief The solid was washed wth

)by G oap e o i b BBl o

Hygr oscapi ciuitejdo]-BotBRizad-4-£808kylidkdid Char acteri stic X-ray powder diffraction
peaks (2-theta, {%relative intensity]): 4.061 (82.9], 20.821 [85.6],

21.634 [100.0], 22.179 194.0], 25.858 [95.1]. 25 Exanp | e 8 Heni-succinate
salt of 3-(4- br ofié Qroermdatfﬂlﬂmr@b%mlzw)@&)m-aw{@d"c A-wa)d#rﬁléﬁ]ﬁﬂmla}ﬂe-‘t-- :

butyl ) - urei 14 XiyAd @Q &l (15698 %n%ﬁb
3-(4- brono- gmémgﬁcp {Juo%gﬂggngn?ginmg rﬁn éi (rrolﬁl n- I and Me:&‘i(fu?]lél do] -i
(89

sot hi azol e- WerecRrBIHRS N & 1%@1'—0‘"1’5‘@ an'ﬁpt“T ’GB aﬁﬁﬁﬁmd ﬂfE@f“?ﬁ"@ aat
0. 50 mmeb) , haurgl Mﬂlﬁlﬁe Whé cooliI't6e afBighl t@&ﬂeﬂa&r@arﬂcﬁﬁtt@iedwmé SO tels Bvasiegat um

top and hea&v&dr\/{e}sl‘-itamds ried l))l(’] gdnt:r?ued7p5asscage of air%'\rough 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
Exampie 8
Hemi-succinate salt of 3-(4-bromo-2, 6-difluoro- benzyloxy) -5-13- (4-pyrrol:d|n- -yl-

butyl)-ureido]-isothiazole-4-carboxylic acid (Form A)

30 ' 3~(4-bromo-2,8-difluoro-benzyloxy)-5-{3-(4-pyrrolidin-1-yl-butyl}-ureidol-isothiazole-4-
carboxylic acid {632 mg, 1.00 mmol), succinic acid {59 mg, 6.50 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 filiered. 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. Meliing point Form A 216°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]. = -

Exampie 9
40 . Hemi-succinate salt of 3—(4~bromo-2,S—diﬂuoro-benzyloxy)—s-[S—(4-;5yrr0[idin-1-yl-




hours. The m xture was cool ed to anbient tenperature and ft;&,h@yez@oylihe
solid was washed with MeOH 'and dried by continued passage of "air through
the solid. Awhite solid (500 ng, 35 0.845 nmol, 85% was obtained. Melting
point Form A 216C (DSC). Hygroscopicity: 0.6 % at 90%rel ati ve RH

Char act eMYQL¥EH I8 1 ay povvder di ffracti on peaks (2-theta, [PEWHIOH0IW2
intensity]): FormA: 4.634 [100.0], 16.735 [67.2], 22.179-{-0.8], and
25.002[ 70. 3] . Exanpl e 9 40 Henmi - succi nat &3salt of

3- (4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl 25 My
2005--------- WD 02/ 44158 -23 5 butyl)-ureido]-isothiazol e-4-carboxylic
acid (Form B) PCTI1B01102193 3-(4-bronp-2, 6-difl

uor o- benzyl o 2 Loyl QH,t | ) -ureido]-isothiazol e-4-
car boxyl |% agé%%y?i%% ity é}}ﬂfe—@éa’lrlgﬂsxghcvec}g (Smt I':Mheat in 6 nL EtOH MeOH (2:1).

Succinic acid (11.1 ng, 0.5 eq) dissolved in EtOH was added to the forner
sol ution. The m xj- w@rowa& slcﬁhua}&@h@ﬂo;yps@phtpytra.da‘nﬂamntty: 1LeupREabitioR:-and
cont | nued paSCAUeSE IO PRl BEpREEE st 6ot B O é&%&? S 26 vas
obt ai ned. Hy@noStnEL.E kd)ydifsotvaa B EWOHD wits atid<0&0 the FaarhérvelulRbh. ﬂil@.ﬁ‘ﬁi@lréﬁdastl C
X-ray p er. diffract |n. - cda % V)

(310, b Rt 850 HyBEgE e di i Sy A B B b Rash i egded T
24.802 [79. With &QHE}QW@@ byO-oMinssei peesage ot aipfhrough the solid. A white sofid {80 mg,

3- (14- br omo- 23 }q&ats %B(a%e@q%ydsgéﬁ& ty5—'o[n$B( #z WJ E{ @% FHIé]véI-RMf RELYedistic X-ray

urei do] -isothi azo 4-carboxylic acid 3-
6- di f | uor o- ROMEGT %ﬁ(§9twspf?3$((éifﬁ§ﬁr r{"élf?'aﬁ'\’ﬁ 'r!l!ef}?rtﬂb@ﬁw J31e. 5272 [100.0], 19.197

/i do]-1sot hi aEPbierds5726h. %aqmyd;g@; aeid 0400919, 20.5 mmol ) was dissolved in
McOH (150 m.) and cool to OC. In a separate flask, H3CSO H (1.33 nL) was

added t o' MeOH (15 nL) at OC. The acid solution was then added dr opw se
over 10 mnutes to the am ne startl ng nedxempialiosol uti on. The solution was

war ned to anbi ent erag.u |I el LI es,
diluted with Et 28 S%’Iji_ﬂ?aL)S%an §'ser ?rbtéogﬁ? %S-tdﬁ chg"g%ngloﬂ )r%ﬁ% 428)\5\';8@ 4'519%3&)-

di | ut ed wi t hréigolésathiaz8ed-aatbpxdindci@5 -cool ed to OC with continued sti rr| ng
After setting OV%r(wbgmo-% dﬁgmm.tbgﬁzﬁd \A%)IS.‘% gl@ pyﬁn@nfﬂf)q sﬁhp@e.dopmh&é 6%

hexane, and sucked éto afford

ol
Char et 6 S tcpiboxl agH MV 20 G rImoIkwes B1oNBRRIMICH (AR MATcPed g n 2
intensity]) sefardd fafi@P.CH0O.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' maferial solution. The
solution was warmed to ambient temperature, fiitered to remove minor solid impurities, diluted
with Et,O {1 L.} and stirred for 1 h. The mixture was further diluied with hexane {500 mL) and
25 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].




7.288 [45.5], 20.828 [39.6], 21.677 [43.51, 22.148 [68. 3] @%yé&&[ 100. 01,
and 27.006 [37.51. 25 May 2005 WD 02/ 44158 -24 PCT/|BO 1/651 Al M5

at iis clainmed is: 1. A hydrobrom de salt of

- (4- brono- 2, ?\'(%zf%a}l'%r 0- benzyl oxy) - 5-[ 3- (4-pyrrolidin-

1-yl-butyl)-ure 6113 ot hi azol e- 4- car boxylic acid anmi de. 10 2.PCIH80KeA193
according to claiml1l, wherein said salt has a X-ray powder_.di ffraction
spectrum substantially the same as the X-ray-2powder diffraction spectrum
shown in FIG 2. 3. A hem-citrate salt of ' :
3- (4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-

yl -butyl)-ureidoj-isothiazol e-4-carboxylic acid amde. 15 4. The salt
according to élaim3, wherein said salt haLiaiNGray powder diffraction

. spectrum subst aﬁ@&ﬁé&éﬁm&&‘%- sane as the X-ray powder diffraction spectrum
shown in FIG 3. 5. An acetate salt of - _

3- (4-brono- 2, 6- di f| uot-o- behyiiroRipinids-Ja8-of 4=(rpiormetd. @iliuaro-henzylRRy)-5-{3-(4-pyrrolidin-
butyl) -urei do] - i $0tlyBZRAkiR] AohRENeANLFxAEhdd &de. 6. The salt according
to claimb5, 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 740A p-tosyl at etredlalt a@ording to claim 1, wherein said salt has a X-ray powder diffraction

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

Uty ) - ur o1 do) - | BRI LB SR BF ShRg 71 e S b iR ragion sfecium 1042 BGi g
to claim7, wherein said salt has a X-ray powder diffraction spectrum

| -‘E}J?ft g”t '38' gy Zhﬁ_ o :tse'& Egmf-%itée?g sBPYOLE Jhh L5 RG] 845 %‘f&xry%'-}a? %‘Q’F}odd%-j-
-3%( 4- br ono- 2, 6- di-pytyibwreidledsatyidagiey)-cBbgxgic(agidgynideol i di n- 1-yi - '
‘butyl)-urei dpg -isothi azol e-4-carboxylic acid am de. 10. The salt according
to claim9, wherein said salt has a X-ray powder diffraction 35 spectrum
substantially the sarfe as TR&akRGaFNgsNeldF T vPereREeidSal BRfer Krainrowreidifragiion

FIG 6. 25 May 2p85ruMRubAAAdRARe satfe & the X-ray powder diffraction spectrum shown in FIG. 3,

5. An acetate salt of 3-{4-bromo-2,6-diftuoro-benzyloxy)-5-[3-{(4-pyrrolidin-1-yl-
20 bulyl)-ureido}-isothiazole-4-carboxylic acid amide. |

6. The salt accordirig to claim 5, wherein said salt has a X-ray powder diffractio'_n

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-pyrrolidin-1-yi-
butyl}-ureidol-isothiazole-4-carboxylic acid a_micie.
8. The salt according to claim 7, wherein said salt has a X-ray powder diffraction
7 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-yl-

butyi)—ureido]—isothiazo!é-4-carboxylic acid amide.

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

35 _ spectrum substantially the same as the X-ray powder diffraction spectrum shown in FIG. 6. ‘




IPCTI 1 BO1/ 02193 11. A heni - succi nate sal t of
25 May 2005
13- (4- brono- 2, 6-di fl uor o- benzyloxy) 5-13-(4-pyrrolidin- ay

f

-yl <butyl) - ureldo]-lsothlazole -carboxylic acid am de which is Form A. Q

The salt accqpdighg ke claim1l , , wherein said salt has a Xx&ﬁ%gﬁﬂ%ﬂ%&

10. diffraction spectrun1substant|ally the sane as the X-ray po

diffraction spectrumshown in FIG 7. 13. A hem -succinate.salt of

3- (4-brono- 2, 6-di f | uoro-benzyl oxy) - 5- [ 3- (4- pgg-r ol i di n-
‘1-yi-butyl) - ureldo]-lsothlazole 4-carboxylic acid am de which is Forn1B 15

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
ispectrum showsn in FIG 8. 20 15. Use of a conpound of clains 1, 3, 5, 7,

9,11 or 13, for the panufacture of a anent, f reat aen )
hyperproliferative di g?)r de‘g?‘?m' sgc‘ﬁ\@m”n?%g& “The tﬁj‘sé(;ﬁué))‘E hbﬁnz¥lox§g%@3rroi'd’n
‘the use is for theg-Hulybateishisobizde-¢amberylicmidamieziwhiflr ioffoe &i n, squanous

icel'l, bladder, gastric, pancreatic, breast, head, neck, oesophageal, 25
‘prostate, colorectal, | ung, renal, kidney, ovarian, ynecologacal and
thyroid cancer. I|T A Phar nbeesali aesprdingnisodeimi bh. Wsieh isionealiahesafoXiry epweer

conpound acce di figtaciod sl ButktanBaily the shme 3s thblx-Rly pbRd@idiRsdiby eburh B8R iR
hyperpr0||ferat|ve disorder in a mammal, and a pharnmaceutically acceptable

carrier. 30 18. ffie’ "phar maceuti cal conposition of claim 17 wherein the
hyperproliferative disorder is a cancer selected frombrain, |ung,

Esquam)us, cel l , Dbl adde at ea;?&“ CP%@F% ﬁa}ég br eg%tdlﬂuoro%ehfy(rj;cg(? aES (gﬁarrolld:n‘

:ki dney, ovarian, pros
.thyroid cancer. ‘Bﬁbﬂx@i)-uv%udaspkdstbldzom‘-4-parrmmqu amg amdwdn@bs 6m’rcﬁ salt of
-3- (4-brono-2,,6-difl uoro-

gyneco

benzyl oxy) -5-]3-(4-pyrrolidin-1-yl-butyl)- ureldo]-lsothlazole 4- car boxylic
aC| d amide conprising- redtei ¥ srpoidiopriordlagn 1§ therein said salt has a X-ray powder

3- (4- brono- 2, 6- Qjifthdel §reBERE ¥hR¥K P mE %ar(]éasphh'é‘)@flay gbder diffraction spectrum shown in
1-yl-butyl)- ureldo]-lsothlazole 4-carboxylic acid am de. 40 25 May 2005 WO

02/ 44158

20 15. Use of a compound ef-claims 1, 3, 5, 7, 9, 11 or 13 for the manufacture of a

medicament for the treatment of hyperprollferatlve disorder in & mammal.

16. The use of claim 15 wherein the use is for the freatment of a cancer selected
from brain, squamous cell, bladder, gastic, 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 {reat a hyperproliferative disorder in a mammal, and
A a pharmaceutically acceptable carrier. '
30

18. The pharmaceutical compaosition of claim 17 wherein the hyperprc_:ljferative
disorder is a cancer sélected from brain, lung, squamous cell, biadder, gastric, pancreatic,
breast, head, neck, renal, kidney, ovarian, prostate, colorectal, oesophageal, gynecological and
thyroid cancer. '

35

19. A methed of preparing a hydrobromide salf of 3-(4-bromo-2,6-difluoro-
benzyloxy)—S-{S-{rl;pyrroiidin—1—yl-butyl)-uréido]~isofhiazole-4—carbo§<ylic acid amide
comprising reacting hydrobromide with 3-(4-bromo-2,6-difluoro- benzyioxy)—s {3-(4-pyrrolidin-

1-yl-butyl}-ureido}-isothiazole-4-carboxylic acid amide.
40




26 PCT/IBC1/02193 20. A net hod of preparlng a hem - C|traﬁgwggzbogf
B-(4-brono-2, 6-di fl uoro-
penzyl oxy) - 5-j 3- (4-pyrrolidin-1-yi-buty.l)-ureido]-isothiazol e-4-carboxylit

aci d -arni-de i sLng reacting citric acid with
B-(4-bronn-2)%858¢f§gro benzy[ oxy) - 5-f3- (4-pyrrolidin-1-yf- PCT/IB01/02193

butyl)-ureido]-isothiazol e-4-carboxylic acid am de. R
-26-
5' ' 20. A method of preparing a hemi-citrate salt of 3-(4-bromo-2,6-difiuoro-
benzyloxy}-5-[3-(4-pyrrolidin-1-yl-butyl}-ureido}-isothiazole-4-carboxylic acid amide

comprising reacting citric acid with 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yi-

' butyl)-ureidc}-isothiazole-4-carboxylic acid amide.






