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{54) Title: SALTS OF A ISOCTHIAZOLE-4-CARBOXAMIDE AND THEIR USE AS ANTEFHYPERPROLIFERATION AGENTS

"~ (57) Abstract: The invention relates {0 hydrochloride, hydrobromide, heml-cnrate acetate, p-tosylate, L-tartrate, hemi-succinate,

and mesylate salt forms of 3-(4-bromo-2.6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl}-ureido]-isothiazole-4-carboxylic acid

amide having the following formula: formula 1. The invention also relates to pharmaceutical compositions containing the hydrochlo-

ride, hydrobromide, hemi-citrate, acetate, p-tosylate, L-tartrate, hemi-succinate, and mesylate salts of formula 1. The invention fur-

? ther relates to methods of treating hyperproliferative diseases, such as cancers, in mammals, especially humans by administering the
above salts and to methods of preparing the erystal forms of the above slafs.
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.acid amde hem - citrate

. process of the invention as illustrafed j

The present invention further relates to nmethods of naklng?o@%PéPOS S

-hydrochl oride, 25 hydrobrom de, hem -citrate, acetate

L-tartrate, hem -succinate, and nesylate salt forns of

3-('4- bro 5 62/81Sd t uor o- benzyl oxy) - 5-[ 3- (4-pyrrolidin-1- yI ﬁu% ureldo]-ls
othlazole 4 carboxylic acid am de. The invention al so rdia

phar maceuti cal conpositions containing the hydrochl oride,_hydrobrom de,
hem - ci c t t e
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invention are useful 30 in the treatnent of hyperproliferative di seases,
such as cancers, in mamuals, especially humans. The invention also rel ates
to nmet hodg of administering the salts of formula I to treat
hyperproliferative di seases. 25 May 2005 WO 02/44158 PCT/1B01/02193 -2 5
Brief Description of the Drawings FIG 1. 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 hydrochloride which was prepared and isolated according to the
process of the invention as 10 il | u8eeatoedd oftheBreamyre 2. FIG 2. is an
X-ray po r diffr i e ,0f it i o
benzylox???S [ 3- (4?%§ﬁ$% ?ﬁl%%kgn1 gm{Qﬁ?§uﬁgfggr$f§g?cﬁgggqgﬁéM%@%%sx
acid am de - hEMFeHIF G- RIS tieied Zﬁﬁéﬁ@ﬁéﬁwﬁﬁ@d@§6ﬁd@€ﬂ3@%@ﬂ?ﬁﬁng 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-

benzyloxy)-54[3-(4-pyrr6$"oi- - but yl ) - ureldo]-lsothlazole 4- car boxylic
as prepared and isolated according to the

process of the invention as

X-ray powder diffraction specCtru

illustrated in Exanple 4. FIG 4. is an
benzyl oxy) -5-[3-(4-pyrrolidin=1-yl-b | Y~ urei o]-isothiazol- 4~ car boxylic
acid am de acetate which was preparefd and i sqf-ated accordi nthe

fo the @3OBH(4- brono-2, 6-difl uoro-
is an

ampl g5~ Pt
X-ray powder diffraction spectrum of the ofN3 (4bromo- 2, 6-di f1 uor o-
benzyl oxy) - 5-[ 3- (4-pyrrolidin-1-yl-butyl)- ureldo]-lsothlazole 4- carboxyllc
acid am de p- tosylate : 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.



whi ch was prepared and isol ated accordlng to the process ofg b@ H ention’
as illustrated in 30 Exanple 6. FIG 6. is an X-ray powder diffraction
spectrum of the of 3-(4-brono-2,6-difluoro-

benzyl ox 4-pyrrolidin-1-yl-butyl)-ureido]-isothi rboxylic
acid anlﬁgoﬁyﬁﬁrérate whi ch was prepared and isol ated agéghgﬂﬂﬁgﬁﬁ t he
process of the invention as illustrated in 35 Exanple 7...ELG 7. is an
X-ray powder diffraction spectrum of the-2sf 3-(4-brono-2,6-difluoro-

benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic
acid am de hem - succinate, identified as From A hem -succi nate, which was
prepared and isol ated according to 40 the process of the invention as
illustrated in Exanple 8. 25 May 208FesQ@pAddidfine Bav?@E | BO /02193 -3- FIG
FIG 8. is an X-ray powder diffraction spectrumof the of

3-(4-brono-2, 6-difluoro-

benzyl oxy) - 5- [ 3- (S pyris ahi Xiay-dowier- Hitiegtion- ﬂm@ﬁwmpfﬂgbphﬁé&bméw4l%@ﬁbmxyl|c
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3- (4- br oyp- e h¥REAnie 2. _ _ _ _
benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic

acid am de nmesylate which was prepared and isol ated according to the
process of the imw&nlh@ﬁn&@myhhwséfamedmhmmeaxanpieelﬁ:anmthZXimmpnpomder

diffraction sp axi hows_ .t he
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|nvent|oQ;rghghﬁ§“£gxgwﬁggchlorlde hydrobrom de, hem -citrate, acetate, p-
tosylate, L-tartrate, hem -succinate, and nesylate salt forns of
3-(4-brono-2, 6-difluoro-

benzyl oxy) - 5- [ 3- F pyhid th |>Q'|a'l]"p$wb(ér chmcmbh -3pEQIUFOdE 1h8 OdFhd-azmrbo 4-ocardaxy| i c
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acid am de a logy)tS [??-(4—pﬁro[u§|)n 1 yl%utyl) ureldoa] :sothlaz%e-tl-cal_!:roxyl;c acid amide hemi-

citrate which was prepared and isolated according to the process of the invention as

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.




FN\V NKNNN SHHformual. 25 May 2005 -3a In a f|r?§ 3528 of the
present invention, there is provided a hydrobromde salt o % rono- 2, 6-
di fl uoro- benzyl oxy)-5-[3-(4-pyrrolidin-21-yl-butyl)- ureldo]-lsothlazole-4-ca
rboxylic acid amde. In a second aspect of the present invention, there is
provided a hem -citrate salt of 3-(4-brono-
2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-urejgdo]-isothiazol e-
4-carboxylic acid amde. In a third aspect of the present invention, there
i s provPd&d*'ah acetate salt of 3-(4-brono-2,6- PCT/IB01/02193
di f | uor o- benzyl oxy) - 5-[ 3- (4-pyrrolidin-1-yl -butyl)-ureido]-isothiazol e-4-ca
rboxylic acid amde. In a fourth aspect of the present invention, there is
provided a p-tosylate salt of 3-(4-brono-2, 6-
di fl uor o- 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
provided a L-tartrate salt of 3-(4-brono-2, 6-
di fl uor o- benzyl oxy)-5-[3-(4-pyrrolidin-I-y | - bu ty -ureldo]-lsothlazole 4-ca
rboxylic acid @i deis $tha$PQMﬁ”a§%@€P”dPe?ﬁ@‘° Fes@int- (i poaRtitofiiuoPher e i s

provi ded g., iQy §‘{5C@Ld}ﬁ%l%1r§ﬁbitbu®f[ -Beilid- |Qﬁrﬂzﬁﬂb1'e 4-carboxylic acid amide hemi-
2, 6- di f1 uor o- enzyl oxy
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present i{yakdienas ligaediscpinew @led a hem -succi nate salt of 3 (4-
brono- 2, 6-di f | uro- benzyl oxy) - 5-[ 3- (4-pyrrolidin-1-yl-butyl)-ureido]isothiaz
- ol e-4- carboxyllc acid amde which is FormB. The present invention is al so
directed to preiGessesanf Brayp pepdr idigadihe shydmoch] Bei de3-(+-HyarsBréhirde,
gg.lmt SCI t Baaetngylongzg—fﬁ(%%yrr&lanQTS-M—b%Eyﬁmréﬁ(;]%oﬁﬁt%%%—é%ﬁxyl&u&ﬁd BRfR, mafshidresyt at e
3- (4- br orehich, GaslpTEbared enhisaEipd Begyiing [ta tregerpsast Of ihgimenisn 255 it ei do] - i
sot hi azolgxfoeapboxylic acid am de conprising conbining the free base with
one of the aPorenentioned salts in the presence of a suitable organic
sol vent. The hydrochl oride, hydrobrom de, hem -citrate, acetate,
p-tosylate. L-ih wdx-&p@pwmmﬂfﬁacsmmﬂem shawd infd8§.| a9 the figtizontaipdxis shows |
3-(4-bro i g LR dhdibrdtly oPiiBI6n P05 WO
02/ 441, SQR?D@E?E[%G{J}—% Px {% gl%)éy)anéthg%er(tnéal B¥1£ IQJ S inten tk/ o
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Summary of the invention

The present invention relates to hydrochtoride, hydrabromide, hemi—mtrate acetate, p-
tosylate, L-tartrate, hemi-succinate, and mesylate salt forms of 3 {(4-hromo-2,6-difluoro-

benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyf)-ureido}-isothiazole-4-carboxylic a(;ld amide having the

folfowing formula:

Br




5 butyl)-ureido]-isothiazol e-4-carboxylic acid am de have 2%&? 005
characterized by X-ray powder diffractonmetry. The hydroch Hé
hydr obrom de, hem -citrate, acetate, p-tosylate, L-tartrate, hem -
succinate (Forns A and B), and nmesylate crystals of

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

(4- pyrrolldln 1-yl -butyl) - urei do] -i sot hi azol e-4-carboxyl i ¢c_acid ami de
provi de powder X-ray 10 diffraction spectruns substantially the sane as the
powder X-ray diffraction spectrunms shgaan in FIGS. 1-9, respectively.
However, it is known that a powder X-ray diffraction spectrummy be

obtai ned with a neasurenent error dependi ng on neasurenent conditions. In
particul ar, Iht first 8spg@BEha pleyenk MOWRioh,Nigdre is @E(ﬁ'nﬁh hh?diroﬂ»rﬂmﬁle REVGISL(4%rdrR)2,6-

di ffract.jon ectr flyctu renent condi ti ons.
Ther ef o#‘ﬁ“"“i"ﬁgﬂéﬁw;)l'gl[g'zx'ﬁﬂ&%}dg’t‘g&@’“ﬁ%‘? AL e &g MR
invention are not limted to the crystals that prOV|de X-ray powder
diffraction spect um conpl etel y. i denti cal -ray po r fraction
pect rums. SHOAREPH #RsEo e Geseatia Pl tamys Erydras ?e%fc&ww%ﬁ b1 gt nier
di f f r ack é-difluspeeizylon®)-SBO@tFRbiidh-l Wl-bitel)-S AR |- aSthiazole-4-daltRxAfcat R, oned
X-ray powder diffraction spectruns fall within the scope of the present

i nvention. Those skilled in the field of X-ray powder diffractonmetry can

readily juddeathie asp0t cs?utas;mattiiraflemi@lgm& ﬁsypr@\flda\ﬂ-ah&yetﬁem3qil-ﬁ)fd’nﬁﬁl6 -on
spectr n_angle for an usual

ner.a rror, of diffr 0 .

-ray p%é? “ngy l?”'fyb'é'(ﬁ'g ‘é‘lﬂ ) ‘gﬁ}éj@r’sqtgi@%ole' ' Llinaddgpide of a
neasurenent error should be taken into account as to diffractlon angl es.
Furt her nore, ou d understood that intepsities uate
Gopendi ng. o &3P FiRereb e SO 1 GRE™ BB FHR TGP B LA LORBIRG t he
c onpounidfiwio-eayianys 51| 345 parasmct-@rbufgcurtido tib@biatdked-cabystiahciPpinme des
high-intensity diffraction peaks at diffraction angles of about 2-theta, [%
relative intensity]: 8.623 [90.7], 12.121 [38.9], 17.298 [95.2], 23.397
[44.7], 23.944fiftbaspddt of thaﬂreiehgmﬁrﬁﬁloﬂ lther?i p&)X/BieElESftZﬂtr,ate%ﬁt 9?@8(4(&&% 2,6and

T B L

the X-ray dlffractlon spectrun1shomn in FIG 1. 25 May 2005 WD 02/44158
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-2 6-dfﬂuoro-benzyloxy) 5-[3- (4-pyrr0]1dm— -yl-butyl)-ureido]}-isothiazole-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-




di ffraction spectrumof the hydrochloride salt formof the ggﬁ%%%
formula I is showmmn in Table 1. 28 RI(%9 _ 2RICl.) 28 RI(/g ?/() 28

R (%9 6225 10.5 17.298 952 23.397 44.7 28.821 39.6 33.407 10.4 8.623 90.7
17.868 1Ay6 23412344 51.7 29.438 19.0 33.778 15.3 12.121 3% % % 7192 17. 1
24.119 62.7 30.543 15.3 34.920 10.5 12.522 16.8 18.880 142 24"47%%5 7
31.144 8.7 35.273 9.4 12.873 6.0 19.549 13.8 25.948 100.0._31.757 8.7
36.321 13.6 14.206 4.7 20.552 8.5 27.216412.6 32.348 14.6 38.409 15.5
15.951 5.1 21.896 22.2 28.146 6.0 32.640 11.4 39.500 9.9 16.736 12.4 10
Table | The hydrobrom de salt formof the conmpound of formula I is
characterized in that the crystal provides high-intensity diffraction
peaks at @i f PytdterEa-aeigpece- ‘i‘)’f?ar%%lﬁ agd pRideave dpen diaercieieed it &y rayjder

8. 687 [ 100. Ofisradidmafedt [ 35. 9] 17.374 [42.3], 23.711 [24.0], 24.335 [20.7],

and 15 25.769 [34.3 drobrom de aII formof the present. i nvention

provi des a X-ray E%‘%/\B\éqmg' i ‘?rrﬁg PPEA % 8?’%%5‘&%&6&‘?%?1‘%&?&?’ patralgnieis t he
X-ray diffraaictioste Peci randsh o mda;ytEieGrysﬂa:s of Eg-tedvar- a6 Higudrs-bedzyx ) e a
(28) val ues efarlve hntens W Lor the diffraction spectrumof the
hydr obr oni de&sog iy no$ WO 'SO%&?%n 4 %059’0 gc'd oS éJﬁOV'd% Y4 THPvTabl e
2. 25 Mayo 20@&acﬂ¢@s@@dmm$58bmwuywm $M®3he pévdpr Z@aﬂl(@@tfozepﬂr@% s@eviRl (%9

20 R (% 20 ; vy D ; 284528 ' 3.7
Zoenb 2 417 bis -0 Feshldy Sdovsd idroiniy Sl 8- APoRae sgoci Rl
3.2 24.335 2 optappdiy apngasgengpiermr gepegding pn Igs@en g garglitions. §) ipBticyRs i9. 1

30. 266 4.0 34 888 Rroub2ed0hcASie: H9a $3RuS: 5208 2ot ARY AR 432

6.1 12. 890d2 20.286 2.5 26,940 4 .
- epending on measurement COHdItIOﬂS There ore it shouid be understood that the salts of

15  the present invention are not hmited fo the crystals that provide X-ray powder diffraction
spectrum completely identical to the X—ray powder diffraction spectrums shown in FIGS. 1-8,
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.



13.445 1.4 20.581 2.9 27.345 7.0 32.638 5.3 37.361 3.4 14%%68 521. 874—
13.6 28.160 5.7 32.925 4.4 38.224 4.8 16.083 4.0 Table 2 Henl citrate

salt formof the conpound of formula |I is characterized in that the 10
crystal [ hlgh intensity diffraction peaks at diffracti on angl es of
~about 2- ?ﬂ9¥”?ﬁ relative intensity]: 4.306 [79.9], 16.FFARYB%9],

20.988 [32.7], 21.476 [30.9], 22.643 [48.7], 23.384 [76.9]. 24.891 [76.0),
27.573 [41.9], and 27.840 [32.3]. The hem.-citrate salt formof the
present invention provides a X-ray powder diffraction spectrum
substantially the same as the X-ray diffraction spectrumshown in FIG 3.
15 The characteristic 2-theta (20) values and rel ative intensity (9% for
the diffraction AREGLIMELAE ARGa (ﬂ#%!u&s’ 5rqurfel§tlv%arllt§nsftf AfpetRptagomPRNd of
formila I is shown below in Tabl e R (9 o TS5 S0 R (%
20 R (% 3.9%%ctlen SBe@rSm%@elrgdﬁ-’CTS”@%”i‘?sz?fi”ZF %.“PO Cﬁf‘?'g’”@éds Fev in4. 306
79.9 14. 086 7&b 119. 344 23.4 24.891 76.0 31.251 14.6 6.429 7.0 14.710 . 9.5
20. 394 16.4 25.320 20.4 31.848 14.2 8.620 6.0 15.297 16.0 20.988 32.7
25.948 28.0 32.235 11.8 9.589 5.6 16.317 100.0 21.476 30.9 26.370 25.7

34.147 11.0 [ 100 S83RG%E 172809 BAYH [212894 BY% [2726577 A9 | 352878 &lpf
02/ iﬁfss

11 449 20 9 17 E7L ’lﬂ'é N9 £ A9 7' Q_% %% 27 ') W, 1.2 3 12 .2
18, 258 13. 7237384 787 |28-%88s ?52 TRl |3 %30 | 22 %%Ey 3085 6°
PCT/ | BOI / 02198623 1 907hd @6sdi 47sal t23f9c4+4mc51’17t hesdchrionnd pRoGENUNAI |i s

char act eri zed=t n t1 ryStat ot S o= 1S ¢hi Gt
peaks at d|1f€§ggloﬁhgncﬁ331%f q%ﬂut:%ﬁ1ﬁ 856[¢J$§%§t|3%% ﬁ?éﬁ§|t& 5

6.096 [21. 7] 12522 {83621 18650 17 1481 | [28373]|, 588. $88.1F400.80] , | 23242 ] (B4 71],

23. 086 [ 19 9pargrio 2o 43Yskg . Ta [MEsay 00 Y sl {7 BT | BESzpTeqEe!
invention ptovideg a X-1 er_di tion gpectrum substantidlly the

sanme as the| X428% dl‘fora@ﬂiE’é?h sifett | #M2dhdwi2fn| 32.348 146 138400 ) 155
' 15951 | 51 | 21896 | 222 | 28146 | 6.0 | 32640 | 11.4 | 36500 | 99

16.736 12.4

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.




10 FIG 4. The characteristic 2-theta (26) values and rel at

for the diffraction spectrumof the acetate salt form of

formul a |
R(% 6

2l frly
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onpound of

is shown belowin Table 4. 26 R(% 26 RI(% 26 R (% 20 RI(% 26

w96, 4dsg? 16.793 4.5 21.346 8.9 27.930 5.8 32. 271
17.121 12.8 22.441 57.7 28.820 10.0 33.127 5.1 11.840 2.9

Wpolitss 5 °

23.086 19.9 29.648 6.1 35.030 3.4 12.183 21.4 17.920 8.7..24.038 7.5 30.634
3.3 36.445 3.2 14.836 4.2 18.288 100.0 24.439 20.7 31.112 3.2 37.830 3.0
15.264 9.2 20.088 3.6 24.760 11.3 31.951 2.9 39.478 2.5 15.824 5.0 20. 458
©11.3 25.861 5.0 15 Table 4 The p-tosylate salt formof the conpound of

provi des high-intensity

formul a |

I's characterized in that the
di ffractison peaks at diffraction angl es of about 2-theta,

20 AAA

r100--01

2N

er

cr

yst al

20 .0

[/u

reI ative

I nt ensi ty}

23.190 [65. 2]}

present I

%H’H’

R
an

\Y)

2

b, Ao [l

6115)

15
ECARK

i

2 I Q1 _I
L.

ate sdl tw}{?ﬂr m O

'Q{(*’% ’

1ve$m$60n

pr2gvi

of:J3 3@ X- Haﬁ PR s

digfr

28291

substanti
The chara

| I PR W
Al T Ic
cteristig

AT

h

$7
et a

i

T ARER
) _val

ALt
es_ang

L,lz‘l_; Sl
a

BLASTY
Lve_ i1

Spjec B@;ﬁfﬁ
tensilty ?

di ffraction %ﬁféctﬁurﬁ?ﬁo

f

19ESD t Y| hP633al

t2$6r

128418 He 7Jonpéﬁﬁ%B q

| is sho
20 R (99

20

o0

'5866

ik

/g?s‘

S VEY
R (%

28U85
50 Rl

Wa 02
(%

39568
~d 8 1 E

"’WE{ 11303007

3. 373

[

18.174 21
24.110 30

OO ——-=2-4

31236490 859 2

285285 ]

I 96 5

23763 4

3430

$14.5887

3@8’. 3

B4/ 6

2026822
0 15 6

353
D121

355WT 24

20 44

%
6 100

$2’0825‘
25_Q3

Q.Q-

dpods’ 1

4_31

o

31.038 19
12. 205 24

29>%6

) 7R 0

363434

) 6L 5

§%F‘§%

fé‘. q 3%31g

16. 943 32
22.371 70

y
U14440)9%
8 27 .833

2 BT

5 #5638

204

B

3dgz2d)

7243

638724362 443. !

16.083

10

15

20

Table 2

The hemi-citrate 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, [%
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.

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.

28

26 | RI(%) 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



Table 5 The L-tartrate salt formof the corrpound of forrruI§5Ma' 9005 @ —
characterized in that the 10 crystal provides high-intensity dlffractlon
peaks at diffraction angles of about 2-theta, [% relative intensity]:

4.061 [8%%2@ &Q 821 [85.6], 21.634 [100.0], 22.179 [94.8];1:, and 25. 858

[ 95. 1] "R%rtrate salt formof the present inventi of-PHEIAEs a X-ray
powder diffraction spectrum substantially the sane as the=X-ray

di ffraction spectrumshown in FIG 6. The_characteristic 2-theta (20)
values and relative intensity (%9 for the diffraction 15 spectrum of the
L-tartrate salt formof the conmpound of formula | is shown below in Table
6. 20 RR(% 28 R(%W 28 R(%W 28 R(% 26 R(% 4.061 82.9 14.631 27.2

20.010 . 53. 0 24. ﬁ%aééaté s§|2f04§§ftﬁ@cémpoﬁn@mor%mii uslc'?]aﬂa%éni’e% n?ththhe?ééEtéS 7

. 25.081 60.9 33,442 : 6 25.858 95.1

34.090 34.6 Pf@/'dssé'g'sf ”?e“fél @%@C@B Pga*’?ft é@féctm@“@esz@ 699% Zé@e‘% [BAe'EHe 26. 8

~10. 647 8. 3 Inker3R8: aB63222), 19798397 0, 28453888 §8288%10035, 23347 (57 %1 23.8ds 60. 2

%32 333 77. ﬂ%@ﬁ%ﬁ%@ﬁ#ia%ﬁgSa@fa"rg%@h%@?%?eg* W“@@wr@@de& %%ag?? 23 5

31. 309 39. 4 p88dD8WreRBorGspediBinBAMsRAtANy 18 5722 24 be X-rEabifecGon2Dechive sankryidr | de
hem - su (E)I n?@ srystals of 3-(4-brono-2,6-difuoro- benzyl oxy) - 5-[ 3- (4-
pyrr ol | -butyl)-ureido]-isothi azol e- 4- car boxylic acid am de were

f ound to have 25T%Vh@feﬂsrlstlv@-tbﬁtﬂ42@)5‘@‘@@15/“18@%‘-@2@’98%1 (&) Sorntheg diffeastipri ¢

properties @&ecbb!r%ﬁﬂh&)éc&é}@%ﬁ o Sf t9d cHPBundT W RormbiS §sdhod @ bélBw Rfrable 4.
hem - succi nate crystals of

3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-i

sot hi azol e- [ 4-2ear b@{¥l) c EvEl a;mgg)e WepE | pentd) [l edg FEmy %e;uccg@at eRq%y,tal
form A of the-comboun f ol mu | was fbund tio havel a. g__9% i\

hygr oscopi cf Pt | 38" C aﬁﬁ‘?%(o Iﬁﬁ —|e?r?i3-463uc‘cc’)'?nat%7 ??inystgls flotrR/B jof 41 he

conpound of{ fsmz8U Lizla was7ipuhdide® haveda {1.55 7P6{War2b0 hwngS:{BOIpI?CI ty/1 af
30' C and 90 R4 m —chiccinata faor B_i opverited i-nto.-t-h

succi nate fﬁ?h?‘%% nilgef I D@f‘%ﬁ e?fh%{n :)Izlgioﬁg esg % a%g'%g hoti’'s. élﬁe . sutti mat e
salt forns ATames | 214 | 17820 | 87 | 24038 | 75 | 30634 | 33 | 36445| 32

14.836 | 4.2 | 18288 | 100.0 | 24439 | 207 | 31.112| 32 |37.830 | 30
16264 | 92 [ 20088 | 36 | 24760 | 113 [ 31951 ] 29 [ 39478 25

15.824 50 20488 } 11.3 25.861 5.0

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. -



B of the present I nvention prOV|de X-ray pomder dlffract|0ﬂ5ﬁ@g%bégns
substantially the sane as the X-ray diffraction spectruns s In FIGS. 7 ‘
and 8, respectively. The hem -succinate salt formA of the Cﬁnpﬁund of

formula | J.acterized in that 15 the crystal prOV|des | i ntensity
dlffractlgﬁﬁgggﬁg at diffraction angles of about 2-theta, Eﬁ? Hi ve £
intensity]: 4.634 [100.0], 16.735 [67.21, 22.179 [60. 81, and 25.002 [70. 31. |
The hemi-succinate salt formB of the compound of fornula | 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] The characteristic theta (28) values and relatlve

intensi-ty (0 for—th fracti St eM=SYe £ e salt fn'; A
and B of the cé%$OLA§(Pt fo?%ula#vjar 2 OMAF#%eIomﬁPn Tpgﬁgs ignd gﬂ%’
respectivel y| BZ@TRI (%32 R | 2B.RI (W 1728 Féh(@/t) 2B19RI [ %5.2 4. B3%6710034%8

13 683 138 o o Vol o Ya¥al DO fL_l ono Vald 140 4l:r-l: 1A 12. B
15 035 15,4 pd Do 2P oSl B aes U0 £ ot T St oo
24.079 44.6 30-87297| 1227 | 116:892 22.23 |16.996 136,74 [225.4786| 29.20 | 25,067 70.8
37.769 11.4 [HL8T 1952 I35 67 2 123 &E0| 06, 5126 589 208 257 Fabl &35
May 2005 051 % 5?%&/5'?130 021 -1Q520 FJ%O/?%Z ‘5‘9« %‘31’2 R (t?o 2

J RI(% 20 RI{2805 6. 743 B116¢915| 272D 1081010, 797 5@-2@924 6487 | 99720, BI

PP on 4~ = - fa¥ale) 6

14.1 8.666 {7{3gobd| 8dx30 1P-18.057- P30 0T B 088 BB 779 A7 338 [T 98 sl 3%-.8 § 1032
16.551 17.5 |[20.597{17 2 b5 6540 15 9 43 484 9 4" 11 496 [21.9 875 126. 4
21.160 28.8 |283-8Y1] 2838 R47562 1234 [122.308 79.89 |157.8385 £9-06 _21. 648 21.7

Py

- 27.090 15.1 212155 12630 7.3 17.986 8.6 2Z2.988 150 2784321t 5

37.905 8.9 Table 5

The L-farirate 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]: 4.061 {82.9], 20.821 [85.6], 21.634 [100.0], 22.179 [94.0], and 2.5.858 [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-4—carboxylic acid amide were found to have



13.466 17.2 18.710 26.4 23.568 18.6 28.552 19.7 39.023 8.9 5[371%5;%&5&3*9“““’
Table 8 The nesylate salt formof the conpound of fornul a% S
characterized in that the 10 crystal provides high-intensity diffraction
peaks at dlffractlon angl es of about 2-theta, [% relative intensity]:

4.417 [99V89°¥ 458288 [45.5], 20.828 [39.6], 21.677 [43.51PCPIBARIYGS. 31,
25. 427 [ 100. 01 and 27. 006 (37.5]. The rresyl ate salt form.Qf the present
invention provides a X-ray powder diffrastion spectrum substantially the
sanme as the X-ray diffraction spectrum shown in FIG 9. 15 The
characteristic 2-theta (20) values and relative intensity (% for the
diffraction spectrumof the nesylate salt formof the conpound of formula
(i s showns betyawstdpiclglopetidd. at 2Amiity Wnd2BnRb{ 80%.2 CwlRlcty¥al Eﬁan\( AemiAAcdrlal))

- 4.417 99.3 15.619 7.288"
255 25 148 G 9 PeFouSE beltignyebndnty S @ pvhaigt oy Yl dndagd s 157
29. 564 6.7 38ca8Gyliclad arfige 267 iGtifed 7HDSLLENPe 235181662 8. B IBOBGOUE] &f

24030, Sop LRyl s I 0aRe 208 308 dudi! PR e adbe Bl Giegd 224
39. 6 26. 226 suecinetggbiske! ®rm ) okiheagempguriert WY detds daundalet feve 4 $-5o%I Wwone

of many V@-yshytg@s%ﬂ:rt?%t 86 CZ&hdl fiRe R r ﬁ@ﬁﬁ%ﬁhat@ﬁorﬂi@@c@r@@ﬁéd At Gethigsal ts
of 3-(4-brono-2 | uor o- benzyl oxy 3-(4 25 May 2005 WO (12/44 158
PCT/ 11301/ Oﬂg%nate fpym &\ in refluxing ethanol ln less ‘than 24 hours. Hemi-succinate salt forms A and

pyrrolidin-Is yﬂ thebplﬁeyér)t 1rué:aiod<p}ovldso¢-rlay @axﬁdie&d#fr&ﬂdirbmeyﬂrdnﬁs aokEntany the.sakkeher
nmet hods are art suc];\ e X ray crystal

di ffraction, \Aﬁ%%)(ﬁg Eﬁfgc&m? BDBCE%FH? YT LG e?r%'?#t?gen F%ANt forms of formula
1. It has unexpecthedhleml -heeinate eelhidrmt Aaf the hempeed atfernutn/idy dehicerizdin that

hydr obr O{’g dqhe mrprclvides high—intens;ity diffraction peaks at diffraction angles of about 2-theta, [%
relative intensity]: 4.634 [100.0], 16.735 [67.2], 22.179 {60.8], and 25.002 [70.3].

The hemi-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'[50.01, 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
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crystallinity, i
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2005 -1la dfhnwaim@Gexent h aspect of the present invention, there is

provi de% a net h%eoéhagcggﬁrci 9-919% &gmfélues and relative intensity (%) for the diffraction

spectrum of the mesylate salf form of the cormpound of formula { is shown below in Table 9.

RI(%)

26 RI(%) 2 [ R(%) ] 20 26 | R%) | 26 | RK%) |
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-



‘prost at efreg s

citrate salt of

3-(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-yl 2%'\43%2 O?.Il’el do] -i

sot hi azoI e- 4 carboxyl ic acid am de conprising reacting citric acid with
(4- Dby i 6-di fl uoro-benzyl oxy) - 5- [ 3- (4-

pyrroIW "ﬁ”i 9I butyl) - urei do] -i sot hi azol e- 4- car boxyl i ¢ P&@1@0EiiIthe. The

invention also relates to a pharmaceutical conposition for..fhé treatment of

a hyperproliferative disorder in a manmal, which conprises a

t herapeutically effective amount of a 30 salt of - a conmpound of formula I

or a hydrate thereof, and a pharnaceutically acceptable carries In one

enbodi nent, said pharmaceutical conposition is for the treatnent of cancer

such as pyaiifia-1yupgy) a.&mmu&a@@éh,eambaﬂa%m gasikl | ounepanareat ke, whr east

head, nec rena r.ost ect al e eal , necol ogi cal (such
as ovaria '3 YOr M I’W %f‘d s @ér -S’“P{Ei grﬁ‘ﬂ H’@iﬁtg? cﬁ(ﬁ%%ﬁogreﬂ}a,y |”ae‘gr§%r‘ﬂ%{3‘&utl cal
conposi ti eﬂqremmycmed kalr fotrheoftfisreatatent of a non-cancerous 35

hyperproli fera&'hx&ﬁéxgg&gtﬁy bg&cﬂuﬁéﬁggﬁm g0 Y| Rlcauﬁs@e Rfc{rééggrﬁ@gﬁ( 89

psoriasis) or pro n prostatic h / ). The
i nvent i ons\Fisger aldanresylatosayl iy @fdb@mmwhd ebivpods 4 P@‘ﬁi figr cyblelliniyyelst ment  of

.. P@NcE@BkhdP 10k oKLARSY.GH seRaa( idiek @glsr}gavanm LEGhabE Y&t they provide
gl onerul onephritis and di abet es- |nduce renal disease) in a :mamual which

conpri ses™E e REPHTRIR Fesil9 st EE; Ryaognyidht vgforsprudg. gnd ey SUW%%und of
formul a |fomis dsfymh/r adrﬁpcmh@roe;zimuiandareastmaaﬁmpaygjmsba;bxbany acerpivabh auemfelrsl er. 25
May 2005 12/ 44158 PCT/ 1 102193 ventiqn also relates to
a phar naceut rl|1'é§:'a é%%o%ss?ci%%dlf ot}l‘ {Nﬁ'gr% C'g'\r)%enst PB-I;he facpﬁl £‘§Ee§‘8§>‘t 8”’?%%§nt ation

i n a manmainuEsiush ot oapaulcssesr @bteltserﬁpewctr@aloruye el eotdrapeeraido uortnsobf eesal t
of a gpmound,of o Bk ﬂ{\ﬂf@e‘? hL:chrthth&Gt%EeQ ) s fma@mgy %apéﬁarmct@%éns IedeY

acceptabl e carrier. invention also re a pharmaceuti ca
conposi t i GRCFRtet redequs Foltion s HE® YisPe @HM?SOUWS@WQH{% negihgragre, the

angi ogenagi®@biomidd sﬁH%FPA of\iH &hn;fb@ﬁ@&i ﬁsmanaa[ aéw%raae]w&aédvy ehbtdiacicbms 10
anmount of a salt of a cogﬁ)oun rate thereof, and a

phar macedt{€5 s o edhasnesY ek ‘"ﬁ“ fPrm nﬁthB rfé’mé'ﬁ'ﬂl?d‘? nefiE §5py rﬁgﬁaﬁ“?ﬁi‘&eut i cal
conposi t izonecwmgolizditf @hich sieptifien gqasous dsdaismd sedkes tt editzbledon ibjbaalgy catpge

CONSi i i %m@f Jﬁﬂ%&nOQQt\tﬁgneeng%e Saat GO E.I hxpéﬂﬁliaw{o%nﬂ%?%ﬁeenﬁr}é%ﬁ as

rheumatoid arth erosclerosrs, I'seases sucC sori asi s,
excens, éﬁ'db’ll%@aéctﬁﬁétméw“m@b@t@%ﬁoméﬁfaﬁé@'ﬂéofr‘aétifqti*@@@tmeiwre@nnﬁ@pat hy of

prematurity, ageplisdypheq st M nbav- g@g@@ﬁfs%wama@ﬁnﬁ&ws@nmw HdnQHE,
nmel anoms, Kago& S sarco ma and ovari an, breast, Addqlonalgancr eatic,

réwarogﬂ?r@@ ol af tE%ﬁ%r@?ound of formuia 1. the p-losylate, -

tartrate, and h_em:—mtrate salts of the compound of formula 1 are less hygroscopic than the
2_5 mesylafe salf of the compound of formula I.  Accordingly, the p-tosytate, L-tartrate, and hemi-
citrate salts’ of the. compound -of formula 1 are more stable in- air. and can be used without

~ 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.




. disease in

The invention also relates to a nethod of treating a hyper if tive
disorder in a mammual which conprises admnistering to saigéﬁgﬁ%gﬁga
therapeutically effective amount of a salt of a conpound of forrmula I or
hydrate thereof. In one enbodinent, said nmethod may relate to 20 the
treatnent of cancer such as brain, squanous cell, bladder, gastric,
pancreatic, breast, head, neck, oesqppﬂgpal, prostate, caloréctal, |ung,
renal , gynecol ogi cal (such as ovarian) or thyroid cancer. In another
enbodi nent, said nmethod may relate to the treatnment of a non-cancerous
hyper pr ol i f 8Faqlsyentpepseté the rresnt wyemsion; ihere inpsevigidagnethaifol praparie ahefre- g. |
psor i asitgik sQIf ofL@HrdHh&2, 6 S Bro-bed S SF{'_’;-?»?—tp?r%lﬁlinlll/-ﬁfﬁ%t*lﬁ)—g%i&?-%@lﬂaml%gﬂ— The

invention also relates to a nethod for the treatne C
hyper pFHPPHT 2] raideipamnriisg reaptingitfipagid VithAi(¢iraesnpéidghsralenryipedSriBg t o
sai d nmppm@idinal -YihRiAPGEab Libthidzokl4.6bd: N B @YAlae. Of a salt of a conmpound of
formula | or hydrate thereof, in conbination with an anti-tunor agent
sel ected fremtRasdl QP £eRSISt POrQhcallidPthbfindsABh Bhd BE Sreatthdi|Atd NY
agents, anti-netabolites, intercalatin antl%IOtICS,f rowt h factor
i nhi bif YETRONEEVE dsprdeaini i BTtlotich @RYYTES D apsolicnefahe 27 o bitor s,
bizol oghicalla deppatsd farodiafiice h Sydram titherdtd r4mo RgSamaiaduta Aty aceapaittgenser. The
i nvent i on, rel . L ' r it r. kjidney
3 O Bk AR R O bl RO Y IR L™ Ben

t her ap&in tuval $qpaebfie cell. \addero gptiiofragcredig) breaft. eadlonpdurehabferéstataul a | or
hydr atQod08I 80fopnddiey, | ERKIRA g:lua@ 4seb@l 88 bO uRJBIARLOF 1PLRMRAL | NY
bl astocyte 1 nplantation jn a 35 mamual mﬂ%ph conprises admnistering to
sai d FERTeS sHEPhFRtenERY FRmRer gt t iMAY YRR retmept o§a per-gnceowopound of
- T e nmuhwelpraiferdtyeiabeiet henesfoenfheypanedii bone akis e e paddasist @ @ostethod of
- treatj iseases. rel ated to_vascul ogenesis or angiogenesis in a manmal
§ mhichhggéﬁﬁaf%Eﬁagﬁﬁfﬁ%gﬁéﬁgﬁﬁﬁto said mammal an effective amount of a salt
. of a conpodiffd “oenfagr AP aelpedrio hy dhatrecedier esimpobiborofre eboaimemntef sai d

et hogbadmyib &r ikiney 4ReddeqRbifify BrofeSBASGomELBRER:S 5 ONULNEsOh@MBa CONSi st ng

of tunor ngl gene5|s, chronic 25 gﬁﬁ 2005 WD 02/ 44158 PCT/IBCI/02193 -13
5 i nf CATAREER) it Cerutel e RLP e b R VY RIYR Smaihef 8Sef 6 Bsi 5, skim
dit8 e agwwpogniodl fasutap solnjidats hercelkoenraghasmabestichigrodgnany cadieabet es, di abetic
retinopathy, retinopathy of- prermaturity, macul ar degeneration, hemangi ons,
glioma, nelanoma, Kaposi's sarcoma and ovarian, breast, |ung, pancreatic,
prostate, colon and epi dernoid cancer. '



Further the conpounds of the present invention may be used ﬁﬁtgzoos
contraceptive in 10 mammals. I n one preferred enbodi nent % onpounds of
the present invention may be used to prevent pregnancy in a fenal e -mamml.
Pati eQfso4,hqt; can be treated with the salts of fornula | and hydrates of
sai d conpounds, according to the methods of this invedi(igi/Azvade, for
exanpl e, patients that have been diagnosed as havi ng psorj.asis, BPH |ung
cancer, bone cancer, pancreatic cancerip. skin cancer, 15 cancer of the head
and neck, cutaneous or intraocul ar nel anoma, uterine cancer, ovarian
cancer, rectal cancer or cancer of the anal region, stomach cancer, colon
cancer, breast cancer, gynecologic tunors (etc , uterine sarconas,

carci moma of tihe ;fﬁ\ahdnoapman rdial8L 30 oC phdnBecP fcokP&itioR NFONRL plelfiof F CI NOMa
of the cef. cinonma rcinoma of the vulva),

X, Ca
Hodgki n' s %ﬂo% ’mg{am(a:haoﬁ'(':"ear mg?"iaﬁ\gmgg%oﬁ?f’ééﬁssa %EFQH%‘@?E‘HBFHEECH‘? TN o Piselest i ne,
cancer obfa ¢qpepROndani thowid e hgyrstedmréat and,a marmmmtno:ﬁnytab@aptaWrcemer par at hyroi d

or adrenal gl &HQ&%%&%&&Q@B@S A a aﬁn%acehhéﬁ 9&% osit GG ea?rll % 'ﬁg’sﬁﬁgé_%a[%l id

cancer of the penis, prostate cancer roni or acu
tunmors of° ﬁ?q"ﬂ?ﬁw or| PAPHRBEHE iie 2l Parpiveinakich cemeiers @ftharmumaadd@rczwecancer

of the kbxﬂﬂﬁly of)lé sdﬂrcﬁtaer:orﬁ;ﬁ)und of i§hala £el |hy§r§lrecthé}96man&%r Maﬂgg%u caH ! he
renal pelvi %bl gl asrml{?ﬁwthe &entral nervous system e( mary
CNS | ynpRSH# %ﬁ”ﬁ‘éfr RPs® <&t sy ghasmagentialgompraiioipay rsfopireating ary
adenorras@lusea?élsaedteﬂmemtmmo@i @sr&teigaﬂf efndk @ngﬁogéh@d'srf&ﬁ}@:\i& infRmAQYRRS LI on for
the tre Q;lt% rlq%umaﬂnd [91]:_‘ Ctalmoeros ero i rm]?m;} eas éfwd a. huma'r(]; that is
facilita R - S a T Y §’E|(§H 3% PAUEPSTi gcBPah@at i t us
delta vi ﬂfsode@mpiﬁbstpmgm@nhcarmq]maﬂwf relinepdthy -of p:ammurr@oag&jrem’tedt kecdipr nul a
|, deidnediahason doy 89%‘”9 maamav%agoig%%&fqa ohf oh?r,'a% BehSChade 11

treating abnor nal row h armaceut1 cal
carri er .P*#piGreRR PPN @}dcﬁmqﬁ*mc"%gafﬁ%d herel n, unless otherw se

i ndi cated, r erfrens\fehmmcﬂéd refte@Woha nidial df&re‘aﬂ%eep?_ﬁ@%?éhfé?ﬁhvgwmeh regul atory
IS e

mechani sms a? ss of con tact i I’lgl bi tion) i ncludes t abnor mal
growth o "% Y’g ﬁ%r?p eE It ?fﬁ’ﬁrtg g PhF e B HyrarRuticaly; difative amaent obhcogene;
(2) t umﬂalt ofed dosnplornadudifcerhule I er Rasate F.!‘@hﬁ:lf Nlni e ambd;dnaé:ﬂ(iaiaSne%dde&ylr&lat@to
onc ni i ot he and mal i gnant cells of
oge the t@étn?énl &Qa&%r dddn %QB% E %Ir?’ )Jlag) pg%c[rcfa\)%?)fﬁ B%Béjur s

other proliferative diseases In errant’ and
(4) any "etinBesoridganl. ppdRie.feetlomatal. Bﬁ}ﬂgv FWUSY@FHJ@M@QW apeatian)or fyrahsf er ase.

The t er @ander eBltanntyer enft®didBRQsdemhethed mhm}eﬁ&sto(ﬂ{eh%ﬁé{’deﬁﬁof‘a%h Caledys means
reversmgFs eviatin i nhibiting the progress of, or preventing the
di sor def’ er‘pr‘grg)eﬁ%ﬁ"? A9 UFh PR I"?e%‘%%yﬁeé?‘?ﬁ‘a of the skin (e.g., psoriasis) or prostate-

{e.g.. benign prostatic hypertropy (BPH)).

25 The invention also refates to a method for the treatment of a hyperproliferative disorder
in a mammal which comprises administering te said mammal a. therapeutically effective amount
of a salt of a compound of formula 1 or hydrate thereaf, iﬁ éombination with an anti-tumor agent
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




40 applies, or one or nore synptons of such disorder or co @tlgq The -t-er-m
"treatnent", as used, 25 May 2005 WO 02/44158 PCT/1B01/0 ay 9?

herein, unless otherwise indicated, refers to the act of treating as
"treati n%v h _ngfl ned immediately above. Detail ed Descrllpt i on of the

I nventi ont & Yesent invention relates to hydrochl ori de, PG/HROHBHSHI de,

hem -citrate, acetate, p- tosylate, L-tartrate, hem -succinate, and

nesyl ate salts of 3-(4-brono-2, 6-difluoréd-benzyl oxy)- 10
5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-isothiazol e-4-carboxylic acid am de.
The i.nvention further relates to a nethod nmaki ng the hydrochl ori de,
hydrobrom de, hem -citrate, acetate, p-tosylate, L-tartrate,

hem - succi natflemmaty desyt asteh salainafoid afitiihratimmesclerosis, skin diseases such as

2,6-difluor sg)r%g%yéxgﬁz} aﬁd L‘rﬁ rgélerrﬁéfrc;lé%leieg,i b%tu% eli ob%gsllk)reﬁhr ﬁéﬂ@ %f prest‘r%}t.rl azol e-

4- carboxylic aci am de e sa or s i‘on " ar e
useful in th@ﬂcvlﬁreﬂaﬂmrﬁhoroﬁemwm gﬂlqrrfaemaftanqrr@ ﬁsmﬂ%@a@é@,anégtﬁﬁafa@re@ancers,

in mammal s, I%ﬁﬁﬁé@éukyprm@@aon armiepto@r Hmgeutical conpositions
cont ai ni ng suc ounds. The sal forms of the compound of fornula |I have

been characteri z@Hr”'l?é fiiegCoRnPyRAs ‘156‘9&1%@5%’1{ fveied GiREtieyused ge anspatrseriivert de,

hydr obr ofi desaniaers -lbertel’;ﬁéf@rrecﬁé‘lﬁioah%nt e tOBYHuAdsEof the prél ihdhfdn may be used
hem - succi nzi\ ucci naite (Form B) and nesyl ate salts of the

\ge orm Ag %
20 conpound g qy”bz? §TPEE" Ry powder diffraction patterns
substanti al |l y theateatseh=tsan shiosrtedi with feGSitdofSormithd ahy iohrdetds| of edidleongalirids of

3- (4- brono- % i%r(ﬂ'l'gokl‘{ﬂé %%ﬂ%gyclé glf_l(i%)m\/‘é [o?i |ﬁ\(§in§yFor Oéa(lalqgg é’i?:[llgljﬁs that have been

butyl)-urei hi"azo I'C acl resent i nvention
i s char act efiagieged 33 havingpsaripes, @Pﬁﬁstuam cqmcefvlpqﬂlé@amegmammaéﬂsamgr glirf faneret | on

peaks atysdi tidcachsi 1 hato |an§§ né@@l:utbﬁbo@s >5r rrﬁ'ﬁoc%ér M%a dL'JtMnreac%H:eQ nov%@é:ﬁ(:t rum
of about 8.623, 12.121, . 39 119, 24.873,
an d 28.821. cer‘ﬁ%r ‘ﬁ&j‘ér"éﬁ%ﬁ’i %coggf tpe alflai regton stomach cancer colon cancer breast cancer

3- (4- br ono- ayr@ccabgfcltmam( __QDZt)éhr@(s}é}coﬁlaé ?ca(cﬁmnaybfmb lféilb;nanltuyés- carcinoma of the
butyl)-ureido ar boxyl

: nJéy tﬁ c ft% reinog %te ao theqo SFF \%«Xentlon
i s charact eI 284 ' H &Fﬂ%&ma[?l ﬁt’:ﬁ'%'ixa?a ﬁ?é‘?ﬂ NPYPP PR e ¥iif'gt i on
peaks ‘at di Hbdghiot idiseasm ghesr (20)e esvpBagis.r eapcd Oof posvderall dhtdstineq atnaen o pect r um
of about208 %zcnngf%ys%e@ﬁ {e __&%a%&ﬁ’of ?h% ﬂzﬂ'&d p%%th%%% oraa@%ngfsglaz\gg sarcomas of soft
tissues, cancer of the urethra, cancer of the penis, prostate cancer, chronic or acute teukemia,
solid tumors of childhoaod, lymphocytic lymphonas, cancer of the bladder, cancer of the kidney or
- urefer {e.g., renal cell carcindma; 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 composiiion for the treatment of an
infection in a mammal, including a human, that is facilitated by .famesyl 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 gfowth, and a pharmaceutically acceptable carrier.
"Abnormal cell growth”, as used herein, unless otherwise indicated, refers to ce[l‘ growth
that is independent of normal regulatory mechanisms (e.g., loss of contact inhibition). This
.7 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



The hem -citrate salt of

3-(4-brono-2, 6-di fluoro-benzyl oxy)-5-[3-(4-pyrrolidin-1- yI25M6y2005
butyl)-urei do] -i sot hi azol e-4-carboxylic acid am de of the present invention
IS chara d& # in that the crystal provides high |nten3|t}/ diffraction
peaks at P+ i on angles (20) in a X-ray powder diffr¥eVIR#0%i8&ct rum of
about 4.306, 16.317, 20.988, 21.476, 22.643, 23.384, 24.89]. 35 27.573,
and 27.840. The acetate salt of -14-

3-(4-brono-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 of the present invention is
characterized in that the crystal provides high intensity diffraction
peaks at gli fHererftinfias AMPnGSe (RhtebN refersd AYe ROMBE kreatfh fdsr a@éting isSRefHeUM Of
about 6.096, 12.183, 17.451, 18.288, 22.441, 23.086, and 24.439. 25 My
2005 WO 02/ FATEEBAIPBOL/ 02193 -15 5 The p-tosylate salt of
3-(4-brono- 2, 6-di fl uor o- benzyl oxpptaled Restrptigrysinied inekntierl - yI butyl) -
ureldo]-lsothlaz r C res |nvent nis
characteri zed i nolth%g?esg ! .,R%%%n n?qat? eoq’c‘ﬂ‘%%ﬁmd% hé’ﬁr%gm ea%y TV 7 éef

peaks at di ftavigtst L@@ﬁrdﬁmees-sqcz&)atem W@ﬂe@baﬁaﬁ@mﬂbﬁ-b@mﬁ ﬁﬁaldlmrgmeszgwwﬂ um of
about 201044%~[3¥4)p37r§39d1n3 i%ﬁ%} urglaoelzol'hlaz%% 1(%250)(2&%0%651 A The L-tartrate

salt of 3-(4-bronp-2 uor o- enz pyrrolidin-1-yl-butyl)-
10 urei do] -i sot thﬁﬁd‘l‘VémlPI‘c:errt%k%}?tﬁ% toa%| f&ﬁ]r@%w@fm ﬁédfﬁ?f‘é%lé%thﬂiwbmﬁeon i's

characteri zaemn-@trgt@aatsetataep tSpMe! @kaﬂ@‘ﬁbrﬂﬁﬁ;cbhﬂ@ dnHtrr%QﬁétE)éalg'Jf Br@astdnRn
peaks at dlffez‘%?tlon aqg{g ga(ézg x Eeéj diffraction spectrum of
about 4.061 ppoen gl yir‘?@'”ahﬂ big 8 O]“fﬂt@'aﬁ‘%!‘?rﬁ Sehegihat e %brm A)
" salt of 3-(4mizeoTie 2ytBerthsfdf therppedeatniawhiax aye EeeFLBﬂ(tﬂe treatment of hyperprollferatlve
pyrrolidin -butyl)-ure L SOt hi oIe rROXy cid am de t he
D csent Py aRbean i 78" EREIL HEMAIRRY SRt RNy e ppB eyt on
intensity dFﬁrﬁﬁoai@@fismﬂtpieaksucatcomjptﬁtmﬁact| on angl es (20) in a X-ray powder

diffraction spectpul %!Worrﬁ@%ﬂhe“bo%ﬂmndlcﬁ fgn?féia l2lzavgz7b%en %ﬁgagé!z%ﬁgsmdz U A

hem - succi nate absorbs. 0: 6% wat er " at %relative

heni - succi nAgwle] gffariomptng Jing hygrogiqrige, Hwérr?acowcm GPer%-%étﬁ*?yP‘&@y'?t%L{ 3- (4-
pyrrolidin- frtyte, mﬁrr}{—lsbxcd!fa@ @Q}ml ﬁptﬁéhﬁiml:iﬁaté (‘Farnb%yslxddcma@la@e apkder ¢fe t he
present _jnvention, i raci: ?I‘I zed %r ﬁt th st al P %l des high

i nt ensi 129 dFIPRPHRY ng?”ﬁ'élﬁllspr At ﬁyrpa"é“’fj? ?I g BPé’é’ “2‘?) ubsigntigtiy e SAM5oRtier

di ffracti onsepestfiGstef about 6.714, 15.272, 19.197, 19.457, 24.487, and

B oM S MR RS oA 1 BP2Smd 2 BB enond 351 b m i ty.
3- ( 4- br ono- putBr-@rifivhisntiadetadr arodyljc- Bid[a@uidesef ﬁy@rnr@enfdmmmtionyaﬁ chiaractgriyed in
that the crystal provides high intensity diffraction peaks at diffraction angles {28) in a X-ray
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.




urei do] -i sot hi azol e-4-carboxylic acid am de of the present, %N%§Q®P gn is

characterized in that the 25 crystal provides high intensi raction
peaks at diffraction angles (20) in a X-ray powder dlffractlon spect rum of
about 4.417, 17.288, 20.828, 21.677, 22.148, 25.427, and 27.006. The in
vitro actWQi#4418% the conpounds of formula | in inhibitinpCt/eiKBDREVEGF
receptor my be determ ned by the foll owi ng procedure. The_.ability of the
conpounds of the present invention to inhibit tyrosine kinase activity 30
may be measured using a reconbinant enzyn® in an assay that neasures the
ability of conpounds to inhibit the phosphorylation of the exogenous
substrate, polyd uTyr (PGT, SignaT 4:1). The kinase domai n of the human
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in the assay is 1.6% (v/v). The reconbi nant enze/me i's [ in

phosphor y‘? atYyreifclisofiggoler- %%@Dxch@@&de 9 fpepregeniyinpeentinn ingheractegzedimitigg te2) .
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quantitated on a BioRad(err) Mcroplate reader at 450 nM 'Inhibition of the
10 ki rarses e RATACHCINRER FapPy 05y walks o 8%% "YBNPBYAEY s detected as a reduced
absor bance, and* tme ﬁ&ﬁmemateat(mm e) ddfteofC emm zdlamuok@bernegmynscm@ )
inhibit the S'&@ﬁ 3236 g{ﬁ%l . l(grtle_g as t he | eo%ﬁu n{(he test
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and 4.802. Form B heml-succmate absorbs 1.5% water at 90% relative humidity.
The mesylate salt 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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incubation. The cells are washed and lysed in 50 p lysis buffer containing 20 mM Tris-HCL
{pH 8), 150 mM NaCl, 1% viv NP40, 2 mM NaVO,, 500 pM 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 E[_[SA 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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conpounds OM t esent rnvention rel na
25 1640, After suﬁ‘ cient time has elapsed for the tumors io become paipable (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 Againet Animal Tumors and Cther Biological
Systems", Third Edition, Cancer Chemother. Rep., 3, 1-104 (1972). Results are expressed as

35 - percent inhibition, according to the formula: Inhibition (%) = (TUW e — TUWieed TUW gy X

100%. The flank site of tumor implantation provides reproducible dosefresponse effects for a
variety of chemotherapeu.tic 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




40 compound(s)") can be effected by any nmethod that enabl @gl(lzq(gb!y of the
conpounds to the site 25 May 2005 WO 02/44158 PCT/ISO]/OZ 5 of
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adm nistration and the 10 judgenent of the prescribing physician. However,
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body wei ght per day, preferably about 1 to about 35 ng/kg/day, in single
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intercalating antibiotics, for example adriamycin and bleomycin; enzymes, for example
25  interferon; and anti-hormanes, 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)propionanitide). Such conjoint treatment may be achieved by way of
the simultaneous, sequeﬁtial 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.



adm nistration as an ointnent or creamor for rectal adm npsiebogs as a
suppository. The pharnaceutical conposition may be in unit doSage forns
suitable for single adm nistration of precise dosages. The pharnaceuti cal
conpositi i ncl ude a conventional pharnmaceuti cal 35 rrier or
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ingredient. In addition, it may include other nedicinal -e#-pharnaceuti cal
agents, carriers, adjuvants, etc. Exenpl-as-y parenteral adm nistration
fornms include solutions or suspensions of active conpounds in sterile
aqueous solutions, for exanple, aqueous propylene glycol or dextrose
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therefore, i BP e"flr(gg rl’tﬁgrs the éforre]:| Linléluég qactos%ngr Q,h},glgu a%g q’x N 8884%@‘ glahtr or

pol yet hyl ene gl'ycol's ueous suspensi ons of iR re
- oral adm ni speigttivene m@cctSheWa@t dVecLsCIVRRAINRIANSt d1 estixis rarermyireldéoromttadrmmtmmh

vari ous sweejg FHC{LQ &,ang RViRELR gnz@&?é“&&nbmeg QlifATVaRdks %Eét&{]@ &lrﬂagﬁ'ﬁla (@Ptqe nts

desired, enulsif y|n%ga gents or suspending agents, together wt
such as wat efSo'88 &R o Heopyd éﬁés‘r(j‘fiy‘%fws‘fy‘@ aeBlS PRsusesindipg AgsNisalopeher with

thereof . Met binegs QfchBs ﬁ‘/ﬁt@f E#indY, PFdpPEite @;h;ar gp&ﬂmw&a{mngt@ﬁm&e&ﬂ ons w t h a
specific anount o

Ve co ound are known, or w arent
those skilled in {'"ﬁ‘ih tprepﬁﬂ'??@'a‘r‘rcpaéaéma‘?ié[@ai ‘E’U‘p?éié“r??%ﬁ'pbﬂ'sg Cﬁﬁaﬂ'ﬂ?&@eﬂtl cal
Sci ences, l\/aad/avﬂ;dtripbsatd ang kiaoumparwilj beEarsptaesnt, tdRose skifiddin fidiatti Gor exaidieh)see The

teﬁgrrpi:gfm 26N IR AR L bh RS REQY 548, %8";‘% ﬁ%téh%g ogtga@f sﬁéerpggpﬁgﬁgga@' Ity

conpounds. |§197% to be understood that the scope of the present invention
is not limted i NuRNY%WRMs hd RS 22H0RE pBlidddNSuiow further illustrate and exemplify the

compounds of the present invention and methods of prepating 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-




25 foll owi ng exanpl es and preparations. The spectruns in Fhi %U?5mere
recorded using a Sienens 0/20 powder diffractoneter eqU|pped gs ol | ows:

forty position autosanpler, gonioneter with fixed slits, seal ed-tude

copper (Cu) X-ray source (wavel ength 1: 1.54056, mavelength 2: 1.54439),
and Keve®Od3{t¥sstate detector. Tube power: 40-mA x 50- K¥CTHBO14R193
appropriate. Slits: I x 1 x 0.6 30 nm (source, anti-scatter,. and detector
slits, respectively). Step size: 0.04 degpees in 2T. Tine per step: 1
second. Scan start: 3 degrees in 2T. Scan stop: 40 degrees in 2T. Exanple 1
Free base of

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

35 isothi QZOPaZ ;ﬂawa@fr &?ﬂéaﬂoh Cpeﬁl@é &-hbs, (E/J %i‘etibé‘%ﬁen@ﬁy] 9.314 [100.01, 11356 [44.8]
3-(4-brono-2

yor o-
R T RS T S AR S RN Tt R )
procedur e demeis] betlzd.551 (g&x@npl e 30 of United States Serial No. 09/ 316837,
filed May 21, 1999, the disclosure of which 40 is hereby incorporated
herein by reference inits entirety. Mp 208 C (DSC). Characteristic X 25
May 2005 WD 02/44158 PCT/1BO /02193 -2@&Ex&dnwlay powder diffraction peaks

(39 6], 35 oo’ [ i Lo B dndranin 8 dbi B H bl By 5 o
[ 60.51, 25. 3@6”0'%ﬂmgﬁe4dﬁﬂx§ﬂw5§@aﬁg® 6] . Exanple 2 10 Fydrochlorlde sal t

of 3-(4-brono-2,6-difluoro-benzyl oxy) - 5- [3 (4-pyrrolidin-1-yl-butyl)-
ureldo]-lsothlazole 4-carboxylic acid amd

3- (4- br ono- 2, 6- di F4REPB-BEFPERP A3 (34(-4er?1‘8¥111di‘ﬁ“tiu‘we‘dﬁh‘??l“ﬁz‘t% do] - i
sot hi azol e- Acarnmayubeaﬁybmmeqsnodn@mgie rArfd) 0w S50issOVEHIH ECTR| 2)0 MO St e aliogrd i n

Et OH (20 t t d
ront oa Ui 1o o0 G e Per AR g Tretd) T bl G ELo00® i TGOkt Fivg)
flask. The nwbie ewidingBaskt e mbdiak eas thenshakemigertly Iw&taheamgg at 560 @ri3dud aheur s

d at anb d
hi gh Sacﬁunla??,"‘“z'%?@@%%ﬁ?&%’%%|ﬂ%*?’if AnaRly Gibinel boh Ghim Rty "
poi nt 230C (MEEpolidigasas @SR g 82%)oMeling pweﬁ A0 PSad. B0wpscepisityi Vid (by

humi dity at véa‘ﬂm)}?éltgob/oex@%@&@ﬁd%:&ty(é?@nble%h f‘uré@z CCKaréaxnaaems pékher
diffractjon aks 82 thetat %/ orelative in % 12. 121
[38.9], %97 clt[% tﬂks (2-theta, [% relative intensity]): 8 623 [9 . 12, 121 [38 172 8 [95.2],

23.397 [44.7], 23.944 [51.7], 24.119 {62.7], 24. 873 [56.7], 25.948 [100], and 28.821 {39.6].

Example 3
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].




23.397 [44.71, 23.944 [51.7], 24.119 [62.7], 24.873 [55 7] 25@{;},%55[100],._
and 28.821 [39.6]. Exanple 3 Hydr obr om de salt of

3-(4-brono-2, 6-di fl uoro-benzYl oxY)-5-[3-(4-pyrrolidin-1-yl-butyl)- 25

urei do]-isot hi azol e-4-carboxylic acid Hydrobromc acid (1.0 nL of 47-49%
aqueous 8YQUHALH ution) was added to -4nL of MeOH and t HRG¥/FHOMEES t o t he
8.9 nmL mark with MeOH in a graduated cylinder. Separately,..3-

(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(45pyrrolidin-1-yl-butyl)-ureido]-iso
t hi azol e-4-carboxylic 30 acid (500 ng, 0.939 mml) was dissolved in CH2Cl 2
(10 m.) and MeOH (4 nmL) and treated wth HBr (1.0 nL of the solution
descri bed above). This solution was then placed in. a diffusion chanber
surround with Et20 After 16 hours, present. The Et20 was

repl aced%gy fresh Et20 and the di foSI or?é—c&prﬁw%nued overnight. A white solid
(529 ny, 0.863 nitol-citrgigoyaitnels Sdhbwimeeed-difusre- me}yipﬁi)ﬁtﬁ ZoRyroEitDASuty)- -

Hygr oscopi Cigdiio gotg,,az/@,ém Brb¥%ydoadi®l ative RH Characteristic X-ray powder
diffraction pea& heta, [%relative intensity]): 8.687 [100.0], 12.264

[35.9], 17.374 [42 31 23.711 [24.0], 24.335 [20.7], and 25.769 [34.3]. 25
May 2005 WO 02/ 44&5&@@% biBeIkb Bé’rilz%xy) Be[3- f@ﬂyrroﬁdirEX@ﬂ@Jtﬁ) tﬂ*erh‘lﬂﬂioﬂﬁézbl’éalle sal t
3]; e?d(()f 1?);8,[ rboxi/(ﬁ Eéu JS%%WOX%F% gcﬁﬁlc ac:[l %96( pt}léd’ r%lmloﬁ“ dJMe}gH 83 mE) v?e-re

3- (4- br onp- 2¢p@bikdfih @diBaribeinizyithoxsSpiun {oB-a(d hpsted, otithdhakirly, wi 743Qtfyl -hoaei do] - |

sot hi azol e- I C 9, ,
SoLhiazo 3 "rhe m%ﬁgg%g? tcagﬂpg.e;(tsiﬁ% Apdithure aanoﬂt@TEg Z{{he ddi 'm%s%%'sﬁ'ed(\g;p o
top and heaﬂV@@H aif diiedshakanityed gasspgeofayrthrpughhibe selid. Wﬁerﬁo&aﬁ?@ﬂmaﬁool ed
to anbient LRAMPSLRS WL o@meal IM@trngqmmifh@ ﬁ@l cD@cwa g@@§%@]t}"“dz{3} %R and

‘dried by contllnued passa g air th rou% he sol i white solid 0 ng,
0.843 riftol CRRnashsR Gisre 2 Bpwen JTRGHRR PoRst. @@%@a@é)reiamgﬁgﬂ@@%w. city:
0.43 % at 87%dAFo. pphaBivgombi, 2%[&27}@21 st [80.9% payaRIWER3 gid 76 a0t o peaks
E :2),2t g]et a21[ @QF% 51’33[?7 bg%ﬁ%@séﬁ{%z 3)] §g638z719[ % 9]16 gfsgioot %i 012,0' 2575?573
[47.9], and 27.840 [32.3]. Exanple

| _ Example §
20 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



20 Acetate salt of
3-(4-brono- 2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1- yI May2)005
ureldo]-lsothlazole 4- carboxylic acid

3-(4-bro fluoro-benzyl oxy) -5-[3-(4-pyrrolidin-1-y reidoj-i
sot hi azo@iﬁﬁéﬁfr boxylic acid (532 ng, 1.00 nmol), aceti cll’algl (9%%951 L, 1.0
mmol ), and MeOH (3 nL) were 25 conbined_in a 8 nL vial with a septumtop
and heated, with shaking, at 75C for 24 Fours. The mixture was cool ed to
anbi ent tenperature and placed in a chanber with Et20. After five hours
| arge crystals were harvested by decanting |liquid and washing the solid
with MeOH and then Et20. The solid was dried b brief passage of air
t hrough t°he seigfigrgwasaadirt feadddipng) (Hele 4 ?ﬁb) Plgs Big Hn(riﬂ')m-) "’5‘6%3‘39%&% agfiusipmed.
Mel ting poi &harﬂﬂeﬁ@ttﬁ BEO6)oveRlzal atd &ydtad wereXomay s3GhapEymlabs @bbidiagtpeatanpeaks

2-t het [ % t 96 A 1
[33. 3], 1o, SuapRod TP RS dar a9l O e oo sl
Exanpl e 6 p-sdlasyd ahiee sid (578img, 0.812 mmol, 81%) was obtained. Melting Point 140 and 174°C

3-( 4- br omo- %)dl !II O tgn Zy %1‘9)9{ )B?é L%tl&eA'Rﬁy rdr@ld .l 1. %&( pQ\H&éﬂ fﬁacﬁ&
urei do] -i sot 701 4$ oxyllc aci °d f
6- di f | udfo- beﬁ@y(ﬁdm}f),-{% (eButiyed intpppikydi 2@Iﬂ*ﬁi 110gy01, bﬁW@P NZ4RleP&P- Pk RPAZ DI e- 4-

car boxyl i c sﬁ' 43038 (¢Hh], %:ﬁ@bmﬁl ), p-toluenesul fonic acid nonohydrate
oH (1 f

(179 mg, 1. mol ), and CH2CI 2 (1 nL) were conbi ned and
filtered to rermve small 40 anount. of very fine particul ate and washed
through with additional CH2CI2 (3 nl). The My 2005 WO 02/ 44158

PCT/ 1 BO1/ 02193 2.5 soluti e diti on us
“MeOH (1 nl) and bﬁ%&r@'& Al o ?%éﬁ"@ﬁ% c‘ﬁﬁ%% SR PR t{%g %ﬁ”g’ﬂt

cryst al 95weneidopsobidzda4chbolti@idvas repl aced by pentane overnight. The
solid was washed with Et20 and dried by conti nued passage of air through
the solid. Awhite solid (572 ng, 0.812 mol, 81 % was obtained. Melting
Poi nt 140.and 174€4-bopse), 6-dlﬂﬁﬁtgqrb@r@aﬂp¥v¢15t[§%4-pﬂrogd}a -AtyHg g yreifakisohiez ptpyd-- -

Characteris r C ,
i ntensity] )'%érg%)érﬁl%é{d %@M% 16{528%{7 bua@tanégwpg@bg%g(zzf)g?ﬁg] ar{zd;ﬂ%%@é M% 81,

23.190 [65. ¥Fe 026"32‘39 %16 H]L vigt Y| S@PEWTL op gpd hgted: adffi sheigng. at 75 °C for 24
3- (4- br 000- Reups. dirthd thOkuds b@@&dﬂléﬂ&&)ﬂﬂﬁt&h&eﬁlﬁe@wﬂ ad fliertd 1 -Tyé <did tagk Jwastida

urei do] - i sof h‘l %BLI n% d%ed Y C nltiht?ed passdage 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

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-



3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-21-yl Q@May,lzbﬂgr ~ei- do] =

sot hi azol e-4 carboxylic acid (532 ng, 1.00 nmmol ), L-tartaric acid (150 ng,
1.00 mol), and McOH (8 nL) were conbined in a 16 nL vial with a septum
top and heated, with shaking, at 75 C for 24 20 hours. The m xture was

cool ed t YAMYIHAt tenperature and filtered. The solid wasPGRENSE2I9% t h MeOH
and dried by continued passage of air through the solid. A-white solid (617
mg, 0.904 mmol, 90% was obtai ned. MeltijAag point 206C (DSC).
Hygroscopicity: 0.3%at 100% RH. Characteristic X-ray powder diffraction
peaks (2-theta, [% relative intensity]): 4.061 [82.91, 20.821 [85.6],
21.634 [100.01, 22.179 [94.0], 25.858 [95.1]. 25 Exanple 8 Hem -succi nate
sal t of 3g (451tzr=p‘5r9fd Ll&)ﬂ#ézt)ﬂeupéa%&?lsz%ldm‘yr)n -[3- (4-pyrrolidin-1-yl -

but yl ) -urei do]-1sothiazol e-4-carboxylic acid (FormA) 30

3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-(3-(4-pyrrolidin-1-yl-butyl)-ureido]-i
sot hi azol e- 4- carfamwrbms 2@%@0(0‘5&;’52'2%@ Q.[@(Gl pmmld)m-@m@n)mesaop@mﬁtaz(oﬁ% ny,

D on and hiat Gl e Ral iy S bR oGl W'Effheahm bk oh o (SR ERh o o

to anbi ent t@mpen@tos eqg)adichofvied tre FeTH wibhedsal uodhe/vaﬁmymhﬂdw Whe hnMé]v#aand

dried by1d: Ontl O\Q%(E% c8§r°t g?& ter@idarat {E}%Hgmretdngr thhé% ﬁq\g% % \-gaéhgg 0 no,

35 0. 845 I'ng poln ormA
Hygr oscopi C|w15h EtOH6%\d madgw%on@lt@mpa@samof @hireueh dhei sofig. cAmtayolp!o(ml@rg

diffraction ﬂﬁ/@%\%s %fain@@t@?rc{sc/ gcf cﬁg%h‘( 8: 1 *5'% g{@j% Ve]a)tive RAr '@hé‘actﬁnﬁg‘&-ray
[100.0], 16.735 [67 & 1] anple 9 40
Henri - succi ppvdersdiffractigp peaks (2-theta [% relatwe rntenstty]) 6 714 31.0], 15.272 [‘I 00.0], 19.197

3- (4- br onp- 35&3104d.497q8006) PRIMEY [9XY) are-dadot fropyr rol i din-1-yl 25 May 2005 WO
02/ 44158 gDCT/ | BO1/ 02193 -23 5 butyl)-ureido]-isothiazol e-4-carboxylic acid

(Form B)
3- (4- brono- 2, 6-di fl uoro-benzyl oxy) - 5- [3 Exdempigricol i di n- 1 yI butyl)-ureido]-i

Lo MeQH (2. 1) - Nl st of o S PO 2 BT BERYG SR AR eRn LD

added t o t hergidniieethizgopdtcedaxylifhedm xt ure was 10 al I ovved t o cool to anbient
tenperature and %t (aldréitb-5 Bliindlho! rﬂslenzyzomes-ﬁqh bgfr&ﬁ@,ﬁ RINE Mtﬁf ﬁgdo]%‘ﬂhfzgle-tiw th
Et OH, and dried by continued passage air soli'd white
solid ( a9 r.rg;arbm-cyhc: acid (10.9 g, 20.5 mmaol)} was d:ssolved in MeOH ?‘150 mL) and cooled to 0°C Ina
separate flask, HyCSO,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 [39.8], 21.677 [43.5), 22.148 [68.3], 25.427 {100.0], and 27.006 [37.5].




aracteristic X-ray powder diffraction peaks (2-theta, | ore?atlve
intensity]): 6.714 [31.0], 15.272 [100.0], 19.197 [59.3], 19.457 [50.0],
24. 487 [99. 0] @&?4 § 802 [79.1]. 15 Exanple 10 Mesyl ate salt of
3- (4-br ono- 2, &G o- benzyl oxy) - 5- [ 3- (4- pyrrol i di n- 1-yl - butRETyEBoL/02193
urei doj -i sot h| azol e-4-carboxylic acid 3-(4-brono-2, S
6-di fl uor o- benzyl oxy)-5-[3-(4-pyrrolidin-1- y424butyl ) - urei do] -i sot hi azol e- 4-
20 carboxylic acid (10.9 g, 20.5 mml) was dissolved in MeOH (150 nL) and-
cooled to OC. In a separate flask; H3CSG3H (1.33 nL) was added to MeOH (15
m.) at OC. The acid solution was then added dropw se over 10 mnutes to
the ami ne stabting material solution.- The ‘&alMgion was warned to anbi ent
tenmperature, fil %tqgckm jenove ninor soli dinpurities, diluted with Et20
(1 L) and stirre A" “The mixture was further diluted with hexane (500
mL) and 25 cool ed to DC wi £Hhyeebemitgesi!tE Brif-Piogio-26-tideore-benzyng vt hpgiotidiat
0C, the crystal sq) J‘Ut-éaogirsgg,ﬂo@@sdg%xmggdQﬁpg@ne and sucked dry to
.afford a white so d 8 . Characteristic X-ray powder
diffracti on peaks (2 theta [%rel at|ve |nten5|ty]) 4.417 [99.3], 17.288
[45.5], 20.828 [39.6]2. 21.fehkalt4cording 8 2laikfB V\I]’I@I%Irs.‘iaid 920 hd2d x%@&v@%rd:ﬁragnon
27.006 [37.51. 25 %(ta 2/ 44158 P /IBOl O(%JF - 24- %:L What
is claimed is: 1°P¢ uﬁwgatﬁ?t\éﬁ ‘883@5? ,‘[as ray powaer action spectrums ownin FIG. 2,
3-(4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-
1-yl-butyl)-ureido]-isothi e
"according to claiml, 3Smher'§|?1%lms%“|4a(§g§£]?&(%g bro'%g(b% Uaf[nogeb 3 yq?fiy ?Eh@tplygﬂ'd'" i
spect rum subst ant- biaiyi]- WB*@M@S@W@‘%C&FWV%&CWWH d| ffr action spectrum
‘showmn in FIG52. 3. A hem-citrate salt of
:3- (4-Dbrono- 2, 6-di fl uor o-benzyl oxy)-5-[3-(4-pyrrolidin-1- '
yl -butyl)-urei do] -i sdt hi aZOr&2LacEaidBgg Firip whereRisridsalt has aX-rameweg] diffraction
‘according to cl apBerdm sobsfialy IBabAnSA the Rasy fowdef difafRWESSctrdinfsh6/@cih iFs 3,
i'spectrum substantially the same as the X-ray powder diffraction spectrum
.shown in FIG 3.

%(2% was obtai ned. Hygroscopicity FormB: 1.5 %at 90% el

5. An acetate salt of 3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-{4-pymrolidin-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 amide.

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. ‘




5. An acetate salt of |
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- (4-brono-2, 6-di fl uoro-benzyl oxy)-5-[3-(4-pyrrolidin-1-y %y
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to claim7, wherein said salt has a X-ray powder diffraction spectrum
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isubstantially the sane as the X-ray powder diffraction spectrum shown in

:FIG 6. 25 May 2005 i | WD 02/44158 PCT/1BOL/ 02193 -25- 5 . 11. A
‘heni -succinate salt of2 The salt according to claim 11, wherein said salt has a X-ray powder

d NG I'ng

3-(4-brono-2,46- dt!hff‘rlaé’lﬁﬁ Qﬁé&?rﬁ'r%Béh%):ail?Il{e%’a%'aBWer)@}dy%ﬂder diffraction spectrum shown in
1-yl-butyl)-urei dO]-I sot hi azol e-4-carboxylic acid am de which is Form A

12. The salt accdfdi-ng to claim 11"wherein said salt has a X-ray powder
10, diffraction spectrum substantl aIIy t he sane as the X-ray powder
nat &

diffraction spectrum substantially the same as the X-ray powder diffraction
spectrum shown in Fli& 8. ThegsaltSaccoidiog g deim olfp oVieERib 38| giltniesi1a Xrayspowder

9, 11 or 13, f oy BHaeias bibs@n@diy fe s%9b§@e®%y5%dér Rerdeli@edpBBim Sown in
hyperproliferat |F\{g di sorder in a manmal

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




6. The use of claim 15 wherein the use is for the treatneggmﬁ gancer
sel ected. from brain, squanous cell, bladder, gastric, pancrea |c breast,
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