WO 2007/01M70 PCT/US211116/1127875 CRYSTALLINE FORMS OF
4-METHYL-N-13-(4-METHYL-IMIDAZOL-1-YL)-5-

WO RIFISROMETHYL-PHENYLI-3-(4-PYRIDIN-3-YL-PYRIMRSINU3 290641917875
INO) BENZAMIDE This application claims the benefit of U.S. Provisional
Patent Application No. 60/701,405, filed July 20, 2005, the entire
disclosure of which is incorporated by reference herein. Background of
the Invention Field of the Invention [0001] This invention relates to
crystalline forms or polymorphs of 4- methyl -N-[3- (4 methyI |m|dazol I

same. Related Background Art m%mlfﬁprpmsm denotes the
existence of more than one crystarl structure of a substance. This ability of
a chemical substance to crystallize in more than one crystal modification
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referBifietentipolymorphs can have different rates of uptake in the body,
leading to lower or higher biological activity than desired. In extreme
cases, an undesired polymorph can even show toxicity. The occurrence
of an unknown polymorpBidckgnes g EI0R can have an
enormous impact. [0003] Understandlng and controlling polymorphism,

Fieldhemamesmigecided advantage in bringing new drugs to the
marketplace. First and foremost, predicting any possible polymorphs for a
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Related Back,éround Art

[0002] Polymorphism denotes the existence of more than one crystal structure of a substance.
This ability of a chemical substance to crystallize in more than one crystal modification can
have a profound effect on the shelf life, solubility, formulation properties, and processing
properties of a drug. In addition, the action of a drug can be affected by the polymorphism of
the drug molecule. Different polymorphs can have different rates of uptake in the body,
leading to lower or higher biological activity than desired. In extreme cases, an undesired
polymorph can even show toxicity. The occurrence of an unknown polymorphic form during

manufacture can have an enormous impact.

[0003] Understanding and controlling polymorphism, then, gives a decided advantage in
bringing new drugs to the marketplace. First and foremost, predicting any possible
polymorphs for a drug product can be used to diminish the possibility of contamination during
adrug’s manufacture or storage by other polymorphic forms. Failure to catch contamination

can have life-threatening consequences in some cases. Crystallizing an unintended



while scientists find and correct the cause of the new crystal form or go

through another round of testing to obtain approval for the new form.
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some cases allows researchers to maximize the desired properties of a

compom_md, such as solubility, formulation properties, processing

properties, and shelf life. Understanging these factors early in the

development of a new drug may mean a more active, more stable, or

more cheaply manufactured drug. [0005] The co
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4-methyl-N-[3-(4-methyl-imidazol-| -yl)-5- trlflu hyI plrenyl] -3-(4-
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is described in WO 2004/005281 Al, for example, in Example 92. Valuable pharmacological
properties are attributed to this compound; thus, it can be used, for example, as a protein
kinase inhibitor useful in therapy for diseases which respond to inhibition of protein kinase
activity. Knowledge of the potential polymorphic forms of 4-methyl-N-[3-(4-methyl-
imidazol-1-yl)—S—triﬂuoromethyl—phenyl]-3—(4—pyridin—3-yl-pyrimidin—2—y1amino)-benzamide
is useful in the development of a suitable dosage form, because the failure to utilize a single
polymorphic form during clinical or stability studies may result in the exact dosage form
being used or studied not being comparable from one lot to another. Once chosen, it is
important that a polymorphic form can be reproducibly prepared and remain unchanged for

prolonged time periods in the dosage form developed. It is also desirable to have a process



pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide in high purity since the

presence of impurities may produce undesired toxicological effects.
WQO0BPIARN2004/005281 Al provides no information at all abREHES2M8{¢027875

crystal modifications

of4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylarnino)-benzamide. The compound is

recrystallized from a mixture of tetrahydrofitran and ethyl acetate, but WO
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pyrimidin-2-ylamino)-benzamide free base or salt thereof of the present
invention; and (b) at least one pharmaceutically acceptable carrier,

diluent, vehicle or excipierfuw @D B0 GidInddrGon)S211116/1127875

-4 [0010] The present invention is also directed to a method of treating a

[000858 8IS WEIGH iKeSRANFS R dahibiinslpIRieiki 0AReAG Bms of 4-methyl-
comprising the step of administering to a subject in need of such

N-[réamitit-ridaapielméifytd feemmadiibntieny d-3bsentimy pirgyrimidin-2-

ylanfiR6L8LIRRAaHY Bfe base. ‘
- 4-methyl-N-[3-(4-methyl-imidazol-l-yl)-5-trifluoromethyl-phenyl]-3-(4-

[0008] The present invention is also directed to substantially pure crystalline forms of the |
hydrochloride and sulfate salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-
phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

[0009] The invention is further directed to pharmaceutical compositions comprising:

(a) atherapeutically effective amount of a substantially pure crystalline form of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base or salt thereof of the present invention; and

(b) at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient.



pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base or salt thereof of

the present invention. Brief Description of the Drawings [0011] Figure 1
WQRMTHHE K-ray powder diffraction patterns (XRPDs) for formBCA/HRPHB /27875

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi

n-3-yl- pyrimidin-2-ylamino)-benzamide free base according to the present

invention. [0012] Figure 2 shows the x4ay powder diffraction pattern

(XRPD) for form A of the hydrochloride salt of
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4 shows the tourier'transform Raman (FT-RAMAN) spectrum for form A of
invemtigthydrochloride salt of

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-
BrieSHiésOypisbn-anthe Ysigin2-ylamino)-benzamide as recorded using a

Broker RFS-100 instrument. [0015] Figure 5 shows the thermogravimetry

differential thermal analys r rfor A of rachloride salt
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hydrochloride salt of
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0017] Figure 7 shows the x-ray powder diffraction pattern for for
pyridie hydiweieidie2sdampno)-benzamide according to the present invention.

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi
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0018] Figure 8 shows the x-ray powder diffraction atter for form, B, of
hydr%r@%%ﬂf&%me thyl-N-[3- (X-rrr)lethyl-lm% azo} 1-yI)-5-tr1 uoromg:c‘h 1-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as recorded in Nujol mull between two KBr

plates using a Bruker IFS-55 instrument.

[0014] Figure 4 shows the fourier transform Raman (FT-RAMAN) spectrum for form A of
the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-
3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as recorded using a Bruker RFS-100

instrument.

[0015] Figure 5 shows the thermogravimetry and differential thermal analysis curve for form
A of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-
phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide according to the present

invention.



salt of
4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi

W 280§/015¢idin-2-ylamino)-benzamide according to the presBATIHSZMGE®AT87S
[0019] Figure 9 shows the FT-IR spectrum for form B of the hydrochloride
salt of 4-methyl-
N-[3-(4-methyl-imidazol-1-yl)-5-trifluosgamethyl-phenyl]-3-(4-pyridin-3-yl-pyr
imidin-2- ylamino)-benzamide as recorded in Nujol mull between two KBr
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differential thermal analysis curve for form B of the hydrochloride salt of
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accor g toth nt invention.”[0022] Figure 12 shows the x-ray
pynmphwaeylamm)nbmpmm armomngao dhemsngi SEYaBiRR salt of
4-methyl-N-[3-(4- methyl -imidazol-I-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi
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salt o H@Wéﬁ,—&ﬁ{,ﬁ@@—r@h}gﬂmldaz yl) 5-trifluoromethy eny yr1d1n— -yl-
pyrimfafRehd O?(ﬂém&érﬂ&@?&héwhﬁrmﬂwﬁmﬁmﬁﬂub@henyl] -3-(4-pyridi

Uv:éyl py;lml in-2-ylamino)-benzamide according to the present invention.
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4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi
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igure 16 shows the FT-IR spectrum for form C of the
metthkamgtmmﬁelw) -5-trifluoromethyl-phenyl]-3- (4—pyr1d1n—3-y1-
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benzamide as recorded in Nujol mull between two KBr

iolates using a Bruker IFS-55 >
[0021] Figure 11 shows the thermogravimetry and differential thermal analysis curve for

form B of the hydrochloride salt of 4-methyl-N-[3 -(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3 ~(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide according to the

present invention.

[0022] Figure 12 shows the x-ray powder diffraction pattern for form B’ of the hydrochloride
salt of 4—methy1—N—[3-(4—methyl-imidazol—1-yl)—S-triﬂuoromethyl-phenyl]—3—(4-pyridin—3 -yl-

pyrimidin-2-ylamino)-benzamide according to the present invention.

[0023] Figure 13 shows the x-ray powder diffraction pattern for form Sg of the hydrochloride
salt of 4-methyl-N-[3-(4-methyl-imidazol-1 -y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide according to the present invention.



instrument. [0027] Figure 17 shows the FT-RAMAN spectrum for form C

of the hydrochloride salt of 4-
WORSHINRT]B-(4-methyl-imidazol-1-yl)-5-trifluorornethyl-pheny | PSTAAMI6If}2-7875

3-yl- pyrimidin-2-ylamino)-benzamide as recorded using a Bruker

RFS-100 instrument. [0028] Figure 18 shows the x-ray powder diffraction

pattern for form C of the hydrochlorides salt of

4- methyl -N- [3 (4 methyl imidazol 1-yl)-5- trifluoromethyl phenyl] -3-(4-p)7rid

zylamino)- ccarding t gse
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T
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[0030] Figure 20 shows the x-ray powder dlffractlon fpattern for a mixture
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salt FANGHIMGINRE it %hn?ﬁéh I'%m]l -@'—trlﬂuoromethyl-phen 1]-3~(4-pyridin-3-yl-

trifluororme enyl]-3-(4-pyridin-3-yl-pyrimidni-2-ylamino)- benzamlde
yrua@e@rmlgxmmebmmﬂﬂq RPEPHBAS [00Ba PragRreieatieRys the x-ray

powder diffraction pattern for form SE of the hydrochloride salt of
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hydrochloride salt of

nstrum&abny |-N-[3-(4-méthyl-imidazol-1-yl)-5-trifluoromethyl-
phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylaniino)-benzamide according to the
[OOZEIeE'@uteimVehtiws t[@mm@am@scmms thfBﬁHI R spdstiyrdriohtdde salt of 4-

r ide salt o 4
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KBr plates using a Bruker IFS-55 instrument. [0034] Figure 24 shows the

Wi r losidaeSRYid@b chlorid
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salt ?fy‘}rmﬁIBYW?rrﬁdﬁﬁ riwidrrebdndar it errreiidpleniy 2 Rhupaidin-3-yl-

yrlrﬁlﬁﬁégﬁammo)—benzamMe according to the present invention.

[0029] Figure 19 shows the x-ray powder diffraction pattern for form Sc of the hydrochloride
salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide according to the present invention.

[0030] Figure 20 shows the x-ray powder diffraction pattern for a mixture of form D and
form B of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide according to the

present invention.

[0031] Figure 21 shows the x-ray powder diffraction pattern for form Sg of the hydrochloride
salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide according to the present invention.



instrument. [0035] Figure 25 shows the x-ray powder diffraction patterns
for forms A and B of the sulfate salt of
WQLHEAASRRL[3-(4-methyl-imidazol-I-yl)-5-trifluoromethyl-phenW 3B39PHAR 7875
n-3-yl- pyrimidin-2-ylamino)-benzamide according to the present invention.
Detailed Description of the Invention [0036]
4-methyl-N-[3-(4-methyl-imidazol-I-yl)}5-trifluoromethyl-phenyl]-3-(4-pyridi
2 -3- ylthply[\lhnidi(z 2- ylimlino)dbenzlamide free base,
methy methyl-imidazol-1.-
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of the Mydigehlorde sabef 4-methy1-N -[3- (4-methyl-1m1dazol l-yl) -5-trifluoromethyl-
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mvem%)ﬁst‘qlllng forms. These "crystalline form(s)" (or"' crystalllne

modification(s)" or "polymorphic form(s) or "polymorph(s)", as the terms

[0033!’% e ) y%%%%gcﬁg%gieﬁ%lypec ISR MG@%%}% HeHRgRRMride salt

parameters, X-ray structure preparation processes

of 4- rx\{&'imj&-blo[yr(mmhthm utadam+w19férmﬁuw@mmw@hamdhﬁnéﬁmwtéln- -yl-
pynm&ﬁ/g? g!a?%tlm rore. i3 Le?l g‘;s%%??lx%fé’&o [ SRR HESHRARG IEBPHERLs using a

iU g rent phy |cochem|cal properties), the
BrukdeIFSfﬁ_euﬂt:rpniymorphlsm is typically applied to solvate and hydrate
crystalline forms. For purposes of this invention, however, both true

[0034@ L%?é%sﬂé% RLPPHOIMZR BietiiReit HEMAPRSRs Brmell ase

opolymorphs, i.e., hé&irate and solvate forms, are included jn

hydrogb&xped@fsalé@fs‘ﬂalnﬁ@%ﬁh -(hraatybindazRlindie- TR epgthy  Bheny11-3-4-
pyr1d9f—59-5q9ﬁﬁ%§ﬂiﬁ §t§f§mm§5"@Hﬁﬁﬁld&%%&ﬁléﬁf{@fﬁﬂhmewsal 00

particular crystalline form will share the same major XRPD peaks, but that
instrugheré can be variation in powder patterns with regard to minor peaks. In
addition, the term "about" with regard to XRPD maxima values (in)

[0035]ERRAGE 23 SianSswHE .18} prowaee difeiariaduypatidnins (foﬂfmmm mastl B of the sulfate

preferably within 0.1 of . alt
R e
pyrm&hﬁrﬁEﬁ%ﬂﬂi@Pb@ﬁﬂ&lﬁfﬁeabbmdmg tafthﬁjpneergnshﬂfﬁmﬂw art As used

herein, the terms "isolated" and/or "substantially pure” mean more than
50% of the crystalline 4 methyl-

N-[3-(4-methyl-imidaPgtane A es i O h U, HAVE N /- pyridin-3-yl-pyri
midin-2- ylaniino)- benzamlde or salt thereof is present in one of the forms

[0036{e3chRaf NRIGN @0dethyl-imidazol-1-y1)- -5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base, 4-methyl-N-[3-(4-methyl-imidazol-1-yI)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide hydrochloride
and 4-methyl-N-{3 ~(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3 -(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide sulfate can be obtained in various crystalline forms. These
“crystalline form(s)” (or “crystalline modification(s)” or “polymorphic form(s)” or
“polymorph(s)”, as the terms will be used interchangeably herein) differ with respect to
thermodynamic stability, physical parameters, x-ray structure and preparation processes.
While polymorphism classically refers to the ability of a compound to crystallize into more
than one distinct crystal species (having identical chemical structure but quite different
physicochemical properties), the term pseudopolymorphism is typically applied to solvate and

hydrate crystalline forms. For purposes of this invention, however, both true polymorphs as



preferably at least 70%, more preferably at least 80%, and most

preferably at least 90% of one of the crystalline forms described herein is
WQRESEMS§0037] The first embodiment of the present inventionPiSTHIreA&027875

to a substantially pure crystalline form A of

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-

(4-pyridin-3-yl-pyrimidin-2-ylamino)-begn.zamide free base. Form A of the

free base is slightly hygroscopic (maximum water uptake of less than 2%

at 25C 800/ h, t I I I
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Q56 as aracterlze of Figure 1. [0039] The second
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of thé %?rts%élfq&g Iﬂq? cf%fscrlbed herein is present

4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-
din-3- yI yrlmldln -2-ylamino)-benzamide free base. Form B of the

[003§Ie ﬁ@tse RiRSERIAEYRRNARels bieaedipiasubsigntny pure
crystaliac iR 3086 IJﬂa)eeﬂ@LNq%r@m%tﬂymrﬁmumtyJyl)asLﬁ:mtﬁﬁuﬁlawjﬁphenyl] 3-
solution, i.e., 0.2 rig/L at pH 6.8, 28mg/LatpH28and 839 mg (iﬁ
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slightly hygroscopic (maximum water uptake of less than 2% at 25°C up to 80% r.h.) and has
rather low solubility in an aqueous buffer solution, i.e., 2 mg/L at pH 6.8 and >200 mg/L at
- pH 1.0; hygroscopic behavior is reversible. Form A’s basic thermal properties were studied
by thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC) and are as

follows:

Table 1. Thermal Properties of Free Base form A

Melting point (onset) : ~232°C
Decomposition temperature >300°C
Loss on drying <0.10% (RT-200°C)

[0038] The x-ray powder diffraction pattern of free base form A shows at least one, more
preferably at least two, still more preferably at least four, and most preferably all, maxima
selected from about 9.2°, 13.1°, 13.9°, 16.7°, 17.9°, 18.4°, 19.8°, 24.1° and 25.8°

(20 degrees). The term “about” applies to each listed maxima for this and all other forms

addressed in this invention. A particularly preferred embodiment of the present invention is



were studied by thennogravimetric analysis and differential scanning
calorimetry and are as follows: Table 2. Thermal Properties of Free Base
WO BIRFERing point (onset) -245C Decomposition temperat®EeTAZ0e%/027875

Loss on drying <0.12% (RT-200C) [0040] The x-ray powder diffraction

pattern of free base form B shows at least one, more preferably at least

two, still more preferably at least fourgand most preferably all, maxima

selected from about 4.3, 6.8, 7.2, 13.5, 14 5,17.4,19.6 and 26.7 (20
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Flgures 2, 6-8, 12-15 and 18-21, respectively. Forms A and B for the
[00461 ﬁ@éﬂ& powder diffraction pattern of free base form B shows at least one, more

preferably at least two, still more preferably at least four, and most preferably all, maxima
selected from about 4.3°, 6.8°, 7.2°, 13.5°, 14.5°, 17.4°, 19.6° and 26.7° (20 degrees). A
particularly preferred embodiment of the present invention is directed to a substantially pure
crystalline form B of 4-methyl-N-[3-(4-methyl-imidazol-1 -yl)-5-trifluoromethyl-phenyl]-3-
(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base as characterized by the XRPD of
Figure 1.

[0041] In addition, various isolated salt forms of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide also have been
shown to exhibit polymorphism, i.e., will tend to crystallize under various crystalline forms.
For example, each of the hydrochloride and sulfate salts exhibits several distinct crystalline
forms. As used herein, “salt” refers to a compound prepared by the reaction of an organic
acid or base drug with a pharmaceutically acceptable mineral or organic acid or base; suitable

pharmaceutically acceptable minerals or organic acids or bases are as listed in Tables 1-8 in



can be characterized by the XRPD patterns shown in Figure 25.

Accordingly, additional embodiments of the present invention are directed
WARHHEH W ¢hese substantially pure crystalline forms of the nQt€d/5&~¥6/P27875

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

[0042] Form A of the hydrochloride saff is a dihydrate which has relatively

poor crystallinity. In the presence of methanol vapor, form A converts to
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form A of the hydrochloride salt of
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pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is as shown in Figure 3, T
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preferably at least four, and most
heating up to about 205°C, form A’ retains its form upon holding at about 40°C for about

30 minutes.

[0043] The x-ray powder diffréction pattern for form A of the hydrochloride salt shows at
least one, more preferably at least two, still more preferably at least four, and most preferably
all, maxima selected from about 8.5°, 11.0°, 11.5°, 17.2°, 18.8°, 19.2°, 20.8°, 22.1° and 26.0°
(26 degrees). A particularly preferred embodiment of the present invention is directed to a
substantially pure crystalline form A of the hydrochloride salt of 4-methyl-N-[3 -(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
as characterized by the XRPD of Figure 2. The FT-IR spectrum of form A of the
hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1 -yl)-5-trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is as shown in Figure 3. The main IR bands



preferably all, of the IR bands noted above. The FT-RAMAN spectrum of

form A of the hydrochloride salt of
WQLHEAASRRL[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenPJBLBR2006/027875

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is as shown in Figure 4. The

main RAMAN bands are about: 3059, 2933, 1684, 1617, 1594, 1562,

1493, 1452, 1423, 1401, 1384, 13006,11260, 1115, 1039, 1023, 997, 970,

807, 684, 627, 407, 318, 258, 227, 117, and 86 cm1. In a preferred
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(anhydrous) of the hydrochloride salt shows at least one, more preferably

prefesplibngtonb aiR AdraNbRstdanRiot aBae fobhe ApRmRgse gy differential
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16.9, 17.6, 19.2, 19.5, 19.9, 21.3, 24.6, 25.4, 26.4, 27.9 and 31.5 (20

oo A R SIS LRI e
formsaibstanfiatly zpucavlﬁiqlsta_jﬁa&fm mindholiyieateysl famoAdadal afhydrous form of
S N R RN T P e
formaA.clhaeacteszedvder diffraction pattern for form A’ (monohydrate) of the
hydrochloride salt shows at least one, more preferably at least two, still more preferably at
least four, and most preferably all, maxima selected from about 4.3°, 8.6°, 11.6°, 12.1°, 17.1°,
20.6°, 24.5°, 25.3°, 25.8°, 27.3° and 31.6° (20 degrees). A particularly preferred embodiment
of the present invention is directed to a substantially pure crystalline form A’ of the
hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as characterized by the XRPD of Figure 6.

The x-ray powder diffraction pattern for form A’ (anhydrous) of the hydrochloride salt shows
| at least one, more preferably at least two, still more preferably at least four, and most

preferably all, maxima selected from about 4.5°, 8.8°, 11.5°, 11.9°, 13.0°, 14.4°, 14.8°, 15.3°,
16.9°, 17.6°, 19.2°, 19.5°, 19.9°, 21.3°, 24.6°, 25.4°, 26.4°,27.9° and 31.5° (26 degrees). A



by the XRPD of Figure 7. [0045] Crystalline form B of the hydrochloride

salt is a monohydrate which has a theoretical moisture content of 3.1%
WQaHERBWE superior crystallinity and physical stability with reSRfeE{US0Rs/H37875

A of the hydrochloride salt. In the presence of ethanol, form B converts to

form A. A DSC scan of form B shows a first endotherm at about

100C-120C which corresponds to delifdration, i.e., transition to an

anhydrous crystalline form B'; DSC also shows a second endotherm at
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conditions to form B. [0046] The x-ray powderdiffraction pattern for form
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still more preferably at least four, and most preferably all, maxima
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form B of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as characterized
by the XRPD of Figure 8. The FT-IR spectrum of form B of the hydrochloride salt of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3 ~(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide is as shown in Figure 9. The main IR bands are about:
3211, 3058, 2925, 2854, 1676, 1614, 1587, 1454, 1411, 1378, 1343, 1304, 1279, 1263, 1230,
1197, 1181, 1120, 1089, 1046, 1033, 1005, 905, 892, 874, 801, 755, 706, and 695 cm™. Ina
preferred embodiment of the present invention, a substantially pure crystalline form B of the
hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl}-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is characterized by an FT-IR spectrum having
at least one, more preferably at least two, still more preferably at least four, and most
preferably all, of the IR bands noted above. The FT-RAMAN spectrum of form B of the



pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is as shown in Figure 10. The
main RAMAN bands are about: 3078, 3026, 2975, 2930, 1672, 1610,
WO ga/01698, 1541, 1476, 1451, 1400, 1385, 1332, 1303, 126BCT/252006/027875

1210, 1089, 1046, 1033, 851, 802, 755, 660, 483, 456, 395, 355, 317,
217, 243, 198,160, 148, and 114 cm'. In a preferred embodiment of the
present invention, a substantially puré3Xrystalline form B of the
hydrochloride salt of 4-methyl-N-[3- (4-methyl-imidazol-I
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form B 2yiBeNiRAod16AaBNER BSkbRMAeeiZad by, the XRPD of Figure 12.
Exposed to moisture, the anhydrous form B' converts back to the

ohydrate. Overall..Form B is favared in sglvents with low. isture .
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dimethanol solvate corresponding to form B of the hydrochloride salt of
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nly if protected from ambient conditions, i.e., ambient moisture, which

form ,M%%b@?gi%tt’& mm%@rgtw@%@%m@ is favored in solvents with low
moisfafebhtent {I%) bAd8dEm A is favored in solvents with a high moisture content.

Form B of the hydrochloride salt can be produced from methanol; however, it appears that it
crystallizes first as a methanol solvate (form Sp described further below) which then converts
quickly to the monohydrate form B when exposed to air. The methanol solvate does not,

however, convert to form B if vacuum dried; air drying suffices for conversion to form B.

[0048] An additional embodiment of the present invention is directed to form Sg of the
hydrochloride salt, which is a dimethanol solvate corresponding to form B of the
hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide; this form can be isolated only if protected

from ambient conditions, i.e., ambient moisture, which causes conversion to the form B



-14 monohydrate hydrochloride salt. The x-ray powder diffraction pattern
for form SB of the hydrochloride salt shows at least one, more preferably
WQR208E813478, still more preferably at least four, and most pref@(KINSaN6/027875

maxima selected from about 7.5, 9.3, 11.5, 14.8, 19.4, 21.9, 23.0, 23.8,
24.9, 25.6, 25.9, 26.3 and 26.7 (20 degrees). A patrticularly preferred
embodiment of the present invention ikddirected to a substantially pure
crystalline form SB of the hydrochloride salt of

mondh{REHY k @éf‘ﬂé??&é@}ﬁ_’c'.n‘fﬂ@@l‘%"}ﬁg@dgﬂfﬁfﬁif%ﬁ%m%]ﬂ?&ﬁ%p'focirg Sg of the
3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as characterize y?he

hydroqRlordsr sl she isaidpehensaraeeferebinetfisast isviorstilbBon bicfeisbly at
least PSHIE R 1848 R0 N6 hARGLI QMRG0T ERRABHIRgs0 épf'rrglgﬁl-rﬁ. 8°, 19.4°,

x-ray powder diffraction pattern for form SB' of the hydroéhloride Salt

21.95R8WS 3BI8ast e 2mbte2prte?aldf and ast @8, dstitaes)re/p reftiatiyl yapreferred

e A B R e R SR LB St Fym 5o of
the hydrectdorlamalt 36 4-trobgedFd 8 (-methpticnadhzprdfot) et terftbodimehylophenyl]-

. . i it li
o QT L RSB A B Ae sl b1
Figurg)35-dinodrsrrratsd- pryerajljee-{acpyiddimB-§i pyviribiis- Beliredno)be a mono-
methBEOZHRISE Mﬁ@lﬁtﬁg%gq Mltﬁ? i(ﬂt}f;)%r%% E’%ﬁ r%lffflggf'ogrl 1'): h o?fform Sg’

the hydrochloride salt isTanother mon . In'the presence’o
of theduidrasblarigrosalothe & ebirastiens foene BrefeBIE aidaastfvorrstil slooeysreferably

at 1o T CRAPINSI B ARGV LHORG:RAD CIDIC £oNesponds toglehydraton, 4o
n I (131 g‘& als

l.e., transition to an anhydrous crystalline form d shows a
13.4%d 38 Ehathe A, 205022 D80L3 Whi2B.etrPdsifoads] AR ceting.SXRP B aind

various temperatures shqws aphydrous form C' between about =~
30709 GemEeS]rdt RRSHHIRY 2% f@@@%ﬂl@tQféﬁmgsamMmdwﬁwed
to a shbldingdltyapaetchQal fofedoaut30 sfithdtBd{OOH0}TL aX U RAVERCN-[3-(4-

et ATy S LT A PRSI i hAr Ao g
benzq&rﬁ&rab&ambtmmédﬁiﬁfsh&ﬁeﬂﬂr@fm@@uﬁ@,& 7.0,8.9,11.2,11.8, 13.3,
14.0, 17.3, 18.4, 20.0, 22.1 and 23.0 (20 degrees). A patrticularly
r ' ipvention is direct a
o048 SR e A IS R SIS s o

methang] srgeaNipBa L raentigitntid@zel Bl 4IPS Eiskaorofifethy Cofherd]aFirst endotherm
at abatft-PYGRINTS0°¢which corresponds to dehydration, i.e., transition to an anhydrous

crystalline form C’; DSC also shows a second endotherm at about 180°C which corresponds
to melting. XRPD at various temperatures shows anhydrous form C’ between about
155-195°C; after melting at about 195°C, form C’ becomes amorphous upon holding at about
40°C for about 30 minutes. '

[0050] The x-ray powder diffraction pattern for form C of the hydrochloride salt shows at
least one, more preferably at least two, still more preferably at least four, and most preferably
all, maxima selected from about 6.6°, 7.0°, 8.9°, 11.2°, 11.8°, 13.3°, 14.0°, 17.3°, 18.4°,
20.0°, 22.1° and 23.0° (26 degrees). A particularly preferred embodiment of the present
invention is directed to a substantially pure crystalline form C of the hydrbchloride salt of
4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide as characterized by the XRPD of Figure 15. The FT-IR



pyrimidin-2-ylamino)-benzamide as characterized by the XRPD of Figure

15. The FT-IR WO 2007/01M70 PCT/US211116/1127875 - 15 spectrum
WQRBTE W the hydrochloride salt of PCT/US2006/027875

4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylaniino)-benzamide is

as shown in Figure 16. The main IR-d&nds are about: 3332, 2925, 2854,

1670, 1615, 1588, 1556, 1455, 1414, 1312, 1293, 1260, 1234, 1179,

spect}ﬂi%%flfg%'ég§2he19§tg?é¥]ﬂ§?id§§§hZ)?ﬁ!—l%\?ﬁtﬁ-w-@g Sk ll-ﬂrﬁdazol-l-yl)-S—

preferred embodimerit of the present invention, a substantially pure

triﬂugpy@gmﬁbpm%%(Wﬁ@@-@cﬁmy@'@rgdin&ylamino)-benzamide is as shown in
Figuft MEtNab3n( frmaiag #0260 l- Wk 2925, 2854, 1670, 1615, 1588, 1556, 1455,

tritluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-Benzamide is

1414¢h32eteifPed 260 dA FH IR Spbbdurh08 2y P 4t 18501 b, BRI 79rBIér8band

696 @hieag! MrerstitbnALD RiRTRIARY nfd é‘?@s%hftqueﬁﬂgﬂpé’ %Mﬁiﬁfﬁ@?p%pe Qlfystalline
the IR bands noted above. The FT-RAMAN spectrum of form C 0f the

formi{y afdbplbrie dinrigesatahgtmearArid it meiudondgpebl-y)-5-

triflubHHRAAN S AN S 3 RV L St RYH I 01 Rty RBRAA RERZ R THIE Berized
as shown in Figure 17. The main RAIVIAN bands are about: 3075, 2932,

by am B dRygpestrunpbaving at leashong.angre pederabbyoatiess twossili piage preferably

at leabPfRr LMY @Q@ﬁe@%@lﬁﬁg’oﬁﬁe @%a&@ngéﬂa%gge 0 APABVERNL-

In a preferred embodiment of the present invention, a substantially pure
spectemR eifRETSrmfchetir asjdpaideistltieldmethyl-N-[3-(4-methyl-imidazol-1-yl)-5-

triﬂu&rﬂﬂﬁéhﬂi%ﬂ@nﬁ%@%ﬁ% i‘i’ﬂlﬁa?—?fll'-% idin-2-ylamino)-benzamide is as shown in
. trifluoromethyl- en&;ﬁ-@-{;ﬂyrldm- -yl-pyrimidin-2-ylamino)-benzamide is
Figurglio acipapn handi ar¢ apeitin AR Ravittal 0d8st OHS, 1ndRe1494, 1452,

1398p1stFapipatieost fosy still DR DRI 3t 1925t f3ur. RV $89Sh71, 244, 162,
preferably,all, of the RAMAN bands noted above. [0051I Dehydration of

100, g8 & iR eSS FBRROSH s IRt RFe sentRBYA o B GhyhsiankiaHmpure
crystélliaw foHAUES RS Y ARUM GONSIFARNST A dhyiuel of irrenBlanidazoleyl)-5-

., X-ray powder diffraction pattern for form C' of the hydrochloride salt )
triflugromrthyl iRbe e - (o Bretarimy dpidinse vamainnheragsride isishagacterized
by anlaSRAMAANdprasinreienbbt thsiunddosrsiediiinm RRQUWS, 5t Jore

9.1,11.4,12.0, 13.8, 14.2, 24,8 and 25.8 (20 degrees). A particularly
Drelep B S AP G R 2L bt O o A S i Apted above.

substantially pure crystalline form C' of the hydrochloride salt of
[0051-Detiyd:hlid® o{4ametBybadidazol adhsydjous crystalline form C’. Form C’ converts

T
powder diffraction patternyfor form C’ of the hydroclﬁoride salt shows at least one, more
preferably at least two, still more preferably at least four, and most preferably all, maxima
selected from about 6.7°, 6.9°, 9.1°, 11.4°, 12.0°, 13.8°, 14.2°, 24.8° and 25.8° (20 degrees).
A particulaﬂy preferred embodiment of the present invention is directed to a substantially
pure crystalline form C’ of the hydrochloride salt of 4-1nethyl-N-[3-(4-méthyl-imidazol—1-yl)-
S-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide as
characterized by the XRPD of Figure 18.

[0052] An additional embodiment of the present invention is directed to form Sc of the
hydrochloride salt, which is a methanol solvate corresponding to form C of the hydrochloride

salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-



[0052] An additional embodiment of the present invention is directed to

form Sc of the hydrochloride salt, which is a methanol solvate
WQamead¥ding to form C of the hydrochloride salt of PCT/US2006/027875

4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi

n-3-yl WO 2007/01n870 PCT/US211116/1127875 -16

pyrimidin-2-ylamino)-benzamide. Fornh6G appears to crystallize first as a

methanol solvate (form Sc) which then converts quickly to the

pyrifRERONNUAR SR W16 BRATEL] éadfs @@rgrgﬂﬁi }s%% aﬁfol solvate

not, however, convert to form C if vac um dried; air drying suf

(forne Sy arbieh thenorpreriviaaiskixyip i deonthydeiofoyarerihion ftxm!@d tofair. The
meth%l%@@@égﬁo§6}%%9@fs ArleattORGOE ngﬁﬁ"flaﬁeﬂt L??Mg 'suffices for

still more preferably at least four, and most preferably all, mdxima
conveesieaiiREmGbate 652y @yvuler ddfectipnpaig for SrmAe of 1o hydrachloride

salt shws 2L Afore I%Zfér 9 gﬁé‘a@%e%ﬂerﬁbréﬂ}@féﬁ%?!}f least four, and

preferred embodiment of the present invention is directed to
mostgubeabiia Ml puexiorgsieliiried fmm gowfais, Mfdthlids3alear, 13.0°, 14.5°,

14. 9(4 @egfbymd:%gﬂsﬁ%gg %QIZ pyridin- % pyrlmld%1824 famlngf%%zarpfﬁ icularly

prefemtralrambcvlhﬂtbﬂby)f I’nhae)pﬁ@@hhﬁegﬂml 19d{R063] tAraQﬂﬂﬁtmystml medorystalline
o aIt form D line fo een 4
form o?t ql cﬁ"oc% OB F OP éé OF -ﬁ- G i}i?

ained in mixiure Witk tormn powder

triﬂudrﬁmcﬁxyﬂryﬂm’ﬂﬂﬂef#@mdhdMeplyy@mhhl@miemnib}benmmideastohamcterized
by th %fF E}lﬁ( af least two, and most preferably all, maxima selected

rom about 5. 8. 49é1nd 9.8 (20 degrees); the XRPD also shares the

maxima of form B noted above due to the presence of form B in mixture

[0053}itAnothersrystatbneferneaiitbrinidrachiarideprals informdtishysteilisetiam D has

thus ﬁ%@ﬁ%@ﬂ%@&%@l@{ﬂ%%@ﬂﬁ%@Qﬂqﬁeqﬁlhﬁfchlonde salt. The x-ray powder
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-

diffras?iﬂﬁm%rﬁéfﬁyﬁcﬁﬁémfﬁhmhﬁmﬁhl@ugp sokshans 2 deasi soy-uaasapRRferably at

least #HS N Rk HIGKE:BE- £ MUE REEIEIGE LIRROIIBENS GoMpIiSgs:® go
substantially pure crystalline form D of the hydrochloride ’sall. [0054] Still

(26 dsarserar e/ SBIRPeatenrsharehhaptoomoridersal isdischal®re Whidie thepresence of
formBMEMHarIGmdsoatg ?&é?&r@& AOshIRRdR A InE Bf@geﬁﬁﬁ%hﬁgn is directed

obtained by treating either form C or the amorphous form of the

to a qiyRtrdlingoidae ShRithe ids @ﬁhﬂ%@m&hlaﬁ%ﬁﬁdwﬁ\f&%@%@hﬁwl 1-yD)-
s-trifRRSiBeAVItaaiAn PatiarpfRa RN BE AHRa Dy drRaiRsid6.falnide as shown in
Figure 20. A more preferred embodiment comprises a substantially pure crystalline form D of

the hydrochloride salt.

[0054] Still another crystalline form of the hydrochloride salt is form Sg, twhich isa
dimethylformamide solvate of the hydrochloride salt. Form Sg can be obtained by treating
either form C or the amorphous form of the hydrochloride salt with dimethylformamide vapor
at, e.g., 25°C. The x-ray powder diffraction pattern for form Sg of the hydrochloride salt
shows at least one, more preferably at least two, still more preferably at least four, and most4
preferably all, maxima selected from about 3.4°, 4.5°, 5.1°, 5.8°, 7.2°, 9.3°, 10.1°, 12.9°,
13.3°,13.8°, 14.8°, 15.7°, 17.4°, 19.6°, 20.8°, 21.3°, 22.5°, 24.4°, 25.5°, 26.0°, 27.4° and
27.9° (20 degrees). A particularly preferred embodiment of the present invention is directed

to a substantially pure crystalline form Sg of the hydrochloride salt of 4-methyl-N-[3-(4-



shows at least one, more preferably at least two, still more preferably at

least four, and most preferably all, maxima selected from about 3.4, 4.5,
WG200885%7®, 9.3, 10.1, 12.9, 13.3, 13.8, 14.8, 15.7, 17.4, 19 BCDY:R006/037875

22.5,24.4,25.5, 26.0, 27.4 and 27.9 (20 degrees). A particularly

preferred embodiment of the present invention is directed to a

substantially pure crystalline form SE I6f the hydrochloride salt of

4-methyl-N-[3-(4 WO 2007/01n870 PCT/US211116 /1127875 -17

methmfﬁmde{ieidﬁW:d-tmmeM&ﬁs@r%ﬁéﬁyi] Dil%mﬂ&ﬁ%iﬂfkl?y!ﬂ%lﬁ%din-z-ylamino)-

-yl-pyrimidin-2-ylamino)- benzamide as'characterized by XRPD of
benzginideas eharagirred by dhsonRelIPEFiRuraBdve-noted crystalline forms
(i.e., polymorphs, ‘pseudopolymorphs) of the hydrochloride salt of
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represaidetive sfidveraithfegprefazn Biehk Tyl sptotidensat tTel anaphiB e hethyl-
. .. 0Of rochloride salt. o 1 . .
imiddg e Ry Bhamsl e rsenipigheryieaioepparamide
is shaw8-ifl-Fguirn29in-Phyl B piizenzamid enis aascsphvvis orfi @By dibehloride salt
inJ s are about: 167 615,.1556, 1479, 1447, 1416, 1379,

ot 4 R DR ol Do ey s Y bl
pyringdirt2tplanpirefebedzanite dimestioftlie Bigaertinvintioni el bbstniiakpout:

a form.o rid It.of 4- yI-N-[3-(4- -
16 PUESPRID R DS AL TSSO, 1o,
802, 7§B pyhitnidtid-6§lemindpbemedmietbeishodaraationizind presemifiviRtion, a

i t least one e preferably at Jeast two, still. mo
s BSOS TS SO L e
imidagbbyeyDFA eifTucRoxne il gty U -0t idinedphaysifoiding? Hiemino)-benzamide
. ' qf,4- -N-[3-(4- methyl-imidazol-| .
o ot RSy 1 ke LA RO sl et o, sl
more fegfeeahipatitcast Soananihiiogtipseferalilyeth aifitRAR Abhdunos dipd@feoLThe FT-

4 45, 1400..1383, 1298, 126
RAM%%%%)%%@%? %gil% %@%h&gg 1]8%38 ?g%}%ﬁ}é{oéﬁoﬂ&e sé?it og Z?—me %yl]iN-[3-(4-
methyl-imidazolf 1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide is as shown in Figure 24. The main RAMAN bands are about: 3059, 2931, 1672,
1614, 1591, 1485, 1445, 1400, 1383, 1298, 1261, 1206, 1091, 1041, 1024, 999, 969, 807, 755,
710, 614, 315, and 109 cm™. Ina preferred embodiment of the present invention, a
substantially pure amorphous form of the hydrochloride salt of 4;met11yl-N-[3—(4-methy1- |
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
is characterized by an FT-RAMAN spectrum having at least one, more preferably at least two,
still more preferably at least four, and most preferably all, of the RAMAN Bands noted above.



710, 614, 315, and 109 cm-1. In a preferred embodiment of the present

invention, a substantially pure amorphous form of the hydrochloride salt
WQRUTHBTRI-N-[3-(4-methyl- PCT/US2006/027875

imidazol-I-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamin

0)-benzamide is characterized by an FT-RAMAN spectrum having at

least one, more preferably at least twqg still more preferably at least four,

and most preferably all, of the RAMAN bands noted above. WO
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.invention is directed to a substantially pure crystalline for .
prefesphiatat degsofotmmsdhpost preferably all, maxima selected from about 7.3°, 17.7°,
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[0058] In addition to the above-noted crystalline forms of the sulfate salt of 4-methyl-N-[3-
(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-
benzamide, the sulfate salt also exists in an amorphous form. A preferred embodiment of the
present invention comprises a substantially pure amorphous form of the sulfate salt of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide.

[0059] Various methods can be used to achieve the crystalline forms of each of the free base
(forms A and B), the hydrochloride salt (forms A, A’, A>’, B, B’, Sg, Sg’, C, C, 8¢, D and Sg)
and the sulfate salt (forms A and B) of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-



present invention comprises a substantially pure amorphous form of the

sulfate salt of 4-methyl-N-[3-(4-methyl-imidazol-I
WORNS41isRI8romethyl-phenyl]-3-(4-pyridin-3-yl- PCT/US2006/027875

pyrimidin-2-ylaniino)-benzamide. [0059] Various methods can be used to

achieve the crystalline forms of each of the free base (forms A and B), the

hydrochloride salt (forms A, A", A", B, ®,-SB, SB', C, C', Sc, D and SE)

and the sulfate salt (forms A and B) of

tri ﬂuér@ﬂ%ﬂﬂf%ﬂ&ﬂ}@@ﬁﬁiﬂiﬁ@%%ﬂ?ﬁcﬂ%@ I EDzamide. Such methods
PCT/US211116/1127875 -19
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by e v U5 A HAVE -y SO pheny -3

pyridhw#ﬁequﬂdﬁinidtﬁre@lﬂﬂlﬁi)%ﬁkéﬁll&@@ﬂ@%ﬁ@iﬁlﬁtﬁﬁ%ﬁiﬁﬁ@?@ﬁtﬁ&e preferably

t ent for disea nditions glleviated by the inhibition of protein

st ey R GrR AU A 578 B e RGLEF G aRG A R  e e

crystabiénthémap endical yreffiealbrepositonys oeaRNeMBeURRI@CTBFMSUCh as the
disease condition and the severity thereof, the identity of the subject in

[00612?§dﬂ%ﬁﬁg&ﬁﬁly\@!ﬁiﬁimm¥ 191 e et&'n{%l ‘ ggrg he iz?rggu% oair H'nseaﬂa%entive
crystalline form that, when administered to a subject in need thereof, is sufficient to effect
treatment for disease conditions alleviated by the inhibition of protein kinase activity. The
amount of a given compound of the invention that will be therapeutically effective will vary
depending upon factors such as the disease condition and the severity thereof, the identity of
the subject in need thereof, etc., which amount may be routinely determined by artisans of

ordinary skill in the art.

[0062] The at least one pharmaceutically acceptable carrier, diluent, vehicle or excipient can
readily be selected by one of ordinary skill in the art and will be determined by the desired
mode of administration. Illustrative examples of suitable modes of administration include
oral, nasal, parenteral, topical, transdermal, and rectal. The pharmaceutical compositions of
this invention may take any pharmaceutical form recognizable to the skilled artisan as being

suitable. Suitable pharmaceutical forms include solid, semisolid, liquid, or lyophilized



ordinary skill in the art. [0062] The at least one pharmaceutically

acceptable carrier, diluent, vehicle or excipient can readily be selected by
WQANHI BTthary skill in the art and will be determined by the dBEiFAE20060827875

of administration. lllustrative examples of suitable modes of administration

include oral, nasal, parenteral, topical, transdermal, and rectal. The

pharmaceutical compositions of this-iB0ention may take any

pharmaceutical form recognizable to the skilled artisan as being suitable.

formutiRRIE ARAIRACEIICH FRHDS | ' isQlidy liguid: or. 1.
*ophilized WO T oomis, /u%%%%%@%?z@%%ﬂgﬁz%&%%h‘%?gﬁérfes’ and
acrosQlen as tablets, powders, capsules, suppositories, suspensions,

liposomes, and aerosols. [0063] Yet another embodiment of the present
[0063]vaRiandtheiraatestimenateRiHaaHIeA o BeAseWh Y BRARIEIS 1R eating a
. _an inhihition of protein kinase activity comprising the step of administering
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benzamide. Preferably, more than 50%, mare preferably at least . 70%,_stil|
ety RS St LM BB UL e i e R B amine)-
benzenyiskallihe fatbl admiristened0%phone it fhshipvwaniyg fomisstiispisitepreferably at
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accotigliddd byrmgimiaistpdesnlbSh phitdhacuiniieidstongp sbnidh eSehexarglasrase via any
di f:losed solelgl by way of illustrating the invention and should not be
other ei eeﬁt mean :

ta 1|Xeany'waiy to limit the scope of the present invention. Example 1

[0064] Specific embodiments of the invention will now be demonstrated by reference to the
following examples. It should be understood that these examples are disclosed solely by way
of illustrating the invention and should not be taken in any way to limit the scope of the

present invention.

Example 1

[0065] About 100 mg of form B of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
'triﬂuoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide free base is
equilibrated with 2 mL of seven different solvents (methanol, ethanol, 2-propanol, ethyl
acetate, acetone, tetrahydrofuran, and acetonitrile) for at least 48 hours at room temperature.

No form transition occurred.



[0065] About 100 mg of form B of 4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridui-3-yl-pyrimidin-2-ylamino)-benzamide

WO HeKs878 equilibrated with 2 mL of seven different solventB(ik{EH8HN27875
ethanol, 2-propanol, ethyl acetate, acetone, tetrahydrofuran, and
acetonitrile) for at least 48 hours at room temperature. No form transition
occurred. WO 2007/01n870 PCT/US211116 /112 78 75 -21- Example 2
[0066] About 50 mg of form B of the hydrochloride salt of

Exanipleethyl-N-[3-(4-methyl-
imidazol-1-yl)-5- trifluoromethyl phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamin

)-ken ide of a listed solvent for at least 20
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1m1dalzhb|11 bﬂbwlﬂmmeﬂlﬁm@mﬂm"@m“-}g’lfmiﬂ'g-m”ib‘}*iﬁ’ﬁl'dlntbey%ﬂm?-benzamlde
is equapid aart IS ti‘ien nvF ﬂg?t&-es %, D. If differences are observed, .
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etermined after evaporation of the solvent in vacuum
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§/APBROXimaSsplubliy iy the Anlyanhistdeterminedafter evaporation of the

solvent in vacuum by gravimetry.

Table 3. Equilibration with Solvents at 25°C

Solvent Solubility (mg/g) ‘ Form
Acetone 0.2 B
Acetonitrile 0.3 B
Ethanol (96%) . 3.9 B
Ethyl acetate 0.3 B
"1 Methanol A 16.3 B
Propan-2-ol 1.5 B
Toluene 1.3 B
Tetrahydrofuran 5.8 B
Tetrahydrofuran-water 1:1 122 A
Acetonitrile-water 1:1 10.3 A
Water © 0.2 B

Table 4. Equilibration with Solvents at 50°C

Solvent Solubility (mg/g) Form
Acetone 1.0 B
Acetonitrile ' ‘ 2.1 B
Ethanol (96%) 224 B
Ethanol ' 26.5 B
Ethyl acetate 3.0 B
Propan-2-o0l 4.8 B
Toluene 5.6 B
Ethanol-water 1:1 17.2 B .
Methanol >27.5 Solvate (as wet cake — dries to B)
DMSO >27.5 -- (too soluble)




Acetonitrile-water 1:1 10.3 A Water 0.2 B Table 4. Equilibration with.
Solvents at 50C Solvent Solubility (mg/g) Form Acetone 1.0 B

WOREKGMIGE 2.1 B Ethanol (96%) 22.4 B Ethanol 26.5 B EthyKd¢Ea6863g7875
B Propan-2-ol 4.8 B Toluene 5.6 B Ethanol-water 1:1 17.2 B Methanol
>27.5 Solvate (as wet cake - dries to B) DMSO >27.5 -- (too soluble) WO
2007/01n870 PCT/US211116 /112 7 827-5 -22- Example 3 [0067]
Mixtures of forms A and B of the hydrochloride salt of phenyll-3

ExamrdpRrghyl-N-[3-(4-methyl- imidazol- | -yl)-5-trifluoromethyl-phenyl]-
= -(4-pyri>(;in-3[-ylgpyrimidin-2-y|amino)-benzamide were equilibrated in

i ilioration of A<B Mi Solvent F
o0 P A ey B et
imiddrolis PG-Métiamnel h35yhern i8R B aauss QG resdm IR aka oS BeRzamide

A - rp%}/%ee free baseég%ly%orph Methanol 2% water B 40 hours 5C
wereg Sthano 8.5’5‘5/?&/(\/)3? o hours 5C
Table 5. Equilibration of A-B Mixtures
Solvent Form Comments
Ethanol (95%) B After 72 hours '
Methanol 2% water B 24 hours 40°C
Methanol 0.25% water B/? 24 hours 40°C, extra peaks not form A — maybe
free base polymorph
Methanol 2% water B 40 hours 5°C
Methanol 0.25% water B ‘| 40 hours 5°C
Methanol 10% water A/B Significant enrichment in A after 12 hours
Methanol 2% water B Rapid evaporation of filtrate from 24 hours 40°C
Tetrahydrofuran 15% water A

? = extra peak (unclear whether new form or free base)

Example 4

[0068] The residue (hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3~(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide) from Example 2
can be examined for its crystalline form upon evaporation at room temperature. The results

are shown in Table 6 below.

Table 6. Evaporation at Room Temperature

Solvent Form
Acetone Amorphous
Acetonitrile Amorphous
Ethanol (96%) A&B
Ethyl Acetate B
Methanol B
Propan-2-ol B
Toluene B
Tetrahydrofuran Amorphous
Tetrahydrofuran-water (50:50) A
Acetonitrile-water (50:50) A
Ethanol-water (50:50) A
Methanol-water (50:50) A




Methanol 10% water AB Significant enrichment in A after 12 hours
Methanol 2% water B Rapid evaporation of filtrate from 24 hours 40C
WargamyeFdfuran 15% water A ? = extra peak (unclear whethédtG&Us20pa027875
or free base) Example 4 [0068] The residue (hydrochloride salt of
4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-
trifIuoromethyl-phenyl]-3-(4-pyridin-S-%pyrimidin-2-ylamino)-benzamide_)
from Example 2 can be examined for its crystalline form upon evaporation
Exardplogm temperature. The results are shown in Table 6 below. Table 6.
Evaporation at Room Temperature Solvent Form Acetone Amorphous

tonltrlle or no (9 % thyIA tae B Methano
06 el S B ok

P&’ X 4-methyl-N- [3 -(4-

meth?lenmﬂydobﬂnﬁbr—&vatﬂuwﬂrpheﬂj@]lHr(l@wﬁtﬁh(@ﬁ@}pﬁmdm- 2-ylamino)-
50) A Methanol Wa er gé& 7/01n870

noI ter
benz By G %ﬁfﬁ 7858 QERPaBEEGrBTtals
shoulidhe ‘BsdﬂtheThydrﬂmfﬁohMier&edt@é@bMih}ancBbﬁh and agitated. The precipitates
h imid -trifluorometh -3-(4-pyridin-3-yl-pyrimidin-2-
are Cg?arﬁlé%&o nggr?gamlgggareddl ssoﬁvgﬁ%‘!\l E%'%ﬁnal amount of solvent at
60C. No remaining crystals should be visible. Then the solutions are

Tablede|£aystaHizasipatfremdigitatu atédkSalatipiates

Solvent Ty/T, (°C) Form Notes
Methanol-water (15%) 50-10 B Shifted peaks due to hydration
Methanol 40-5 B
Methanol-water (2%) 40-10 B Crash cool
Tetrahydrofuran 50-10 No results
Tetrahydrofuran 50-10 Noresults | 1% water
Ethanol 50-10 Noresults | No crystallization
Ethanol 50-10 A&B After 2% water and B seeds added
Ethanol (95%) 50-10 A .

Ethanol (succinic acid) 50-10 A 100% ethanol used
Ethanol (malonic acid) 50-10 B 100% ethanol used
Isopropyl alcohol 50-10 A Poor crystallinity
Tetrahydrofuran-water (15%) 50-10 A

Tetrahydrofuran-water (15%) 50-10 A B seeds

Example 6

[0070] Two different solvent combinations are tested. Form B of the hydrochloride salt of 4-
methyl-N-[3-(4-methyl-imidazol-1-y])-5-trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-
pyrimidin-2-ylamino)-benzamide is dissolved in a medium where the solubility is high; and a
solvent in which the salt is highly insoluble is added. The precipitates are collected on a filter,
dried and investigated by XRPD.

Table 8. Precipitation by Addition of Solvent

Solvent Solvent added Form
Tetrahydrofuran-water Ethyl acetate A
Methanol-water Acetonitrile A




are collected on a filter, dried and investigated by XRPD. Table 7.
Crystallization from Hot Saturated Solutions Solvent TI/T2 (C) Form Notes
WO Water (15%) 50-10 B Shifted peaks due to hydratioRCHIEH89cN27875

40-5 B Methanol-water (2%) 40-10 B Crash cool Tetrahydrofuran 50-10
No results Tetrahydrofuran 50-10 No results 1% water Ethanol 50-10 No
results No crystallization Ethanol 50-14#A & B After 2% water and B seeds
added Ethanol (95%) 50-10 A Ethanol (succinic acid) 50-10 A 100%
Exafifflanol used Ethanol (malonic acid) 50-10 B 100% ethanol used
Isopropyl alcohol 50-10 A Poor crystallinity Tetrahydrofuran-water(15%)
(00770 A0 g SR LF A WAIR oA i 04 BERSER ARG o1-1-
R combinadions are Tested: F
yl)- Shtydlmmlmlmedgrbphem@di]% -(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide are
com A0} D S ahoas b e aetear ),
Thers&tubnthimhmmgiswlhnbfﬂmdntﬁwhmm (e 2SRRI Iai@ﬂyonquhﬂsiené‘or 5 minutes
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crystaHdnedr.Form Tetrahydrofuran -water Ethyl acetate A Methanol-water
Acetonitrile A WO 2007/01M70 PCT/US211116/1127875 -24- Example 7

[0071] 300 mg of form B of the hydrochloride salt of
An;lm”a yl-N-[3-(4-methyl-imidazol-I-
[0072] Granulating solvent is added dropwise to form B of the hydrochloride salt of
4-methyl-N-[3 -(4-methy1-imidézol— 1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide until the solid is wetted sufficiently. The material is
vortexed between each addition. Then the material is dried under vacuum to <2% or less and

evaluated for form and degree of crystallinity by XRPD or DSC.

Table 9.
Granulating solvent - XRPD results
Water ‘ No change
Ethanol ' No change
Example 9

[0073] Amorphous 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide hydrochloride was crystallized in acetonitrile
to form a mixture of form A of the hydrochloride salt and form A of the free base.

Amorphous 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-
3-yl-pyrimidin-2-ylamino)-benzamide hydrochloride was crystallized in isopropanol to form a

mixture of form A of the hydrochloride salt and a small amount of form A of the free base.



yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzami
de are compressed for 5 minutes at 10 tons with a hydraulic press
WQIRT818%78f tablets = 13 mm). There was no change of crys®{Ik{ES2006/027875

modification (by XRPD) after compression for 5 minutes at room

temperature. However, the XRPD peaks are much broader indicating less

crystallinity. Example 8 [0072] Granulafing solvent is added dropwise to

form B of the hydrochloride salt of
Exandpiledthyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi

n-3-yl- pyrimidin-2-ylamino)-benzamide until the solid is wetted sufficiently.

hematerial is voriexed hetween each addition. Then the material is
: [0.074jri§ %un%%%&ﬁj?ﬁé%og%é%mﬁé@éﬁmF%ﬁlﬁzé?nlrd‘d’@g?ee of
trifluorystethipligey YRR G-oy DES-3 T e Bn i DA RS Ve KRR R BALS was

ha thanol No change Example 9 100731 Amorphous =~
s Ao 561 SSIRUERSHE AR ReA s Srpsbioric acid
was Spb“ﬁﬂr:ﬁatwd'ﬂdmmmaﬂdm?@fbmﬂdﬂw@m?lr@ﬁﬂﬁfﬁﬁ\%ﬁ% the rzillddi’éion. The
. 2 rm a. mixtur rm rochloride
mlxtlgg\?g%n é% O?r{]af%%?%{ggfenf%{é@ %%%t%g éoﬁo%rs. Socl)ids (esal¥s) were collected by
filtratiparastih phhls b mERDDiarid aFpIR-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridi
n- 3-yl-pyrimidin-2-ylamino)-benzamide hydrochloride was crystallized in

TabldS@2ropanol to form a mixture of form A of the hydrochloride salt and a

small amount of form A of the free base. WO 2007/01n870

PCT/US211116 /112 7|8 75 -25- Example 10 [OR4jtAbout 50-60 mg of

form Ad¥ehimethyl-N-[3-(4-methydrystigiaagkl-yl)-5- "H-NMR
Methgnifluoromethyl-phenyl]-B-(4-pyridavatsysmidin-2-y amino) RERARMIAGC
Ethanfiee base was suspended in Ogéednh:9f & E5$€d SOIVENT. TRy, solvent peak
2-propd@ichiometric amount of hydroCRigEiE i, Was Sub_equentiﬁods%gg& ok

balid:

AcetdRe suspension, Which ecame JeaR S RS A ter th addition e e

s . + laaH L bharire I
Ethyl g&m‘re Vg/raes s([)liri'l’ee(’?eal.j[ lcll"n[)leﬂ[ beol(;é[’.)%ll%ll Iz B)l apotio Mot DN(\)%L];CIIL"B)I‘Ined
Te&aﬂ?@gﬂa\ﬁl y Excellent; form A Not performed
acetonitrile . Excellent; form A& B , Not performed

* excellent = when main peaks are sharp and their intensities above 70 counts
good = when main peaks are sharp and their intensities within 30-70 counts

Example 11

[0075] About 50-60 mg of form A of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
triﬂuoromethyl-phenyl]-3-(4-pyridin—3-yl-pyrimidin—2-ylamino)-benzamide free base was
suspended in 0.75 mL of a listed solvent. The stoichiometric amount of H,S0O,4 was
subsequently added to the suspension, which became less viscous after the addition. The
mixture was stirred at ambient temperature for about 5 hours. Solids (salts) were collected by

filtration and analyzed by XRPD and, in some cases, also by NMR.



filtration and analyzed by XRPD and NMR. Table 10. Results Solvent
Crystallinity* 'H-NMR Methanol Good; form B No solvent peak Ethanol
W@EWoH16%Ms A & B No solvent peak 2-propanol Good; form REIOUSSNReARR 7875

peak Acetone Excellent; form A Not performed Ethyl acetate Good; form

A & B Not performed Tetrahydrofuran Excellent; form A Not performed

acetonitrile Excellent; form A& B Not %@rformed * excellent = when main

peaks are sharp and their intensities above 70 counts good = when main
Tablpaaks are sharp and their intensities within 30-70 counts Example 11

INA7E1 Abhaonit EO_ GO ma nf form A nf
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4-methyl-N-[3-(4-methy|-hnidazol-1-yl)-5- Results

trifluorSA \J/I-phpnyl]-’2-(4-pyridiﬁ’l@-tﬂ-iﬁi@ﬁmidin-zy mino)-beﬁiﬁﬁ’iﬁie
Methgob hase was suspended in QF®4nforas 4 fsed solvent. TheNo solvent peak
Etharghichiometric amount af H2S04 Wes!; elss@quently added toNbeolvent peak
2-propggpension, which became less viscBos after the addition. ThEotpdxtuERd
Acetgyas stirred at ambient temperature fepabout 5 hours| Solids (saltz)vyace
Ethyketaeted by filtration and analyzed yotRPD and, injsome cagg$e@latepy
Tetrah)NIGuMMO 2007/01n870 PCT/US2TIEGEE/I127875 -26- Tablaghl, iierallis

acetom@ent Crystallinity* HfNMR ™ Methagp Good; fTorms[A & B NG, VT4
eak Ethanol Good; fornm B-No Sofvent p$ak 2-propanot PoorNot

* good = n Re i

ﬁe?fﬁ?ﬂf&?ﬂ K&ETBW%E‘@(@J’%\@‘P%@%&? BRI Dcote Poor Not

po p; t}?oen majn peaks are broad an sities below 30 counts

rme
Example 12

[0076] About 300 to 310 mg of form B of 4-methy1-N-[3-(4-methy1-imidazol—l-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base was
suspended in 9 mL of 2-propanol. The stoichiometric amount of HC1 was subsequently added
to the suspension. After addition, the slurry became yellow, then off-white. The mixture was
stirred at ambient temperature for about 5 hours. After 4 hours of holding, the slurry was
paste-like, difficult to pour and filter. The solid was collected by filtration and analyzed by
XRPD and NMR. The XRPD showed good crystallinity and form A of the hydrochloride
salt, while the 'H-NMR showed both changed shifts and no solvent peak.

Example 13

[0077] About 300 mg of form B of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin—Z-ylamino)-benzamide free base was
suspended in 30 mL of methanol. The suspension was heated to the reflux temperature of
64°C; the slurry became clear under reflux. The stoichiometric amount of H,SO; dissolved in
methanol was subsequently added to the suspension. The solution was stirred under reflux for
5 hours and then cooled to ambient temperature; the solid precipitated out after holding, The

solid was collected by filtration and analyzed by XRPD. The XRPD showed form B of the

sulfate salt.



Tetrahydrofuran Poor Not performed acetonitrile Poor Not performed *
good = when main peaks are sharp and their intensities within 30-70
WQ 381588 = when main peaks are broad and their intensitiCHBIGABE27875
counts Example 12 [0076] About 300 to 310 mg of form B of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-39¥-pyrimidin-2-ylamino)-benzamide
free base was suspended in 9 mL of 2-propanol. The stoichiometric
Exangphoidht of HCI was subsequently added to the suspension. After addition,
the slurry became yellow, then off-white. The mixture was stirred at
i t 5 hours. After 4 hours aof holding, the slurry
O R SN e aloe o by
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showed both change ifts an

subsemblsﬁblmglﬁlﬁ)snflﬁrmﬂmin@dﬂe)ddﬂtlfﬁyﬁ%mgﬁhb;lsﬂlﬁidm%b’ Abeut g hours and
' - -3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
e P e tceeD

ree base was sus
NMRheated to the reflux temperature of 64C; the slurry became clear under

reflux. The stoichiometric amount of H2SO4 dissolved in methanol was
TableSHRSequently added to the suspension. The solution was stirred under

reflux for 5 hours and then cooled to ambient temperature; the solid

precipitated out after holding. The s$olid was collected bgédilirgtion and

Aciginglyzed by XRPBritive XRPD shojwed deysaiiigf the [sulfate safy Wik

HCI 2007704 7§ reGhA 462 1dlld 66didnd 7875 Gedtr, BXRMPIE | TAIR0 (BT AN Cotvent peak
100 Ag iemidet B SiowMialbylwes[3-(4-methyl-imidazolF1-yl)-5-
-yl-pyrimidin-2-ylaniino)-benzamide

trifiy SRS PO . Sy riclin-
H:S0freq ﬁ’%ﬁsﬁ% canie slstader featiseml| Sfondetbrama) A Re] stobtitomesic <% methanol
 pecame slupy. duyine eqoline. o \h quently added tolthe suspension. The -
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solution was stirred at 50C for about 5 hours and then cooled to ambient
Examt(iﬂoseratglre. Solids (salts) were collected and analyzed by XRPD and
[0079] About 100 mg of form B of 4-methyl-N—[3—(4-methyl-imidazol-1-y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide free base was
suspended in 15 mL of methanol. Listed amount of the listed acid was subsequently added to
the suspension. The solution was stirred at ambient temperature (HCI) or 50°C (H,SO4) for
about 5 hours. The solids (salts) were obtained by evaporating solvent to dryness using a
slow N flow and analyzed by XRPD and NMR.

Table 13.

Results

Acid Comments Crystallinity 1H-NMR

1 equivalent
HCI

The shurry became clear while
heating and remained so.

Good; form B of
HCl salt

Shifts changed; no solvent peak

0.5 equivalents

The slurry became clear while

Good; form A of

Shifts changed; small solvent

H,SO, heating and remained so. sulfate salt & free peak

base form B
1 equivalent Th'e slurry became clear after Good; form A of Shifts changed; no solvent peak
H,S0, acid addition and remained so. sulfate salt




NMR. Table 12. Results Acid Comments Crystallinity 'H-NMR HCI The
slurry became clear while heating Good; form B Shifts changed; no
WQ AN ek and remained so. Slow N2 flow was used to evBObf8$2006/027875

some solvent. H2SO4 The slurry became clear after heating. Good; forms
A & B Shifts changed; <2% methanol It became slurry during cooling.
Example 15 10079] About 100 rig of-fé8m B of
4-methyl-N-[3-(4-methyl-imidazol-l-yl)-5- . .

Exaiitjiled®methyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
free base was suspended in 15 mL of methanol. Listed amount of the

isted, acid wag subsequentl d to, the suspension. The solution was

oSS e LS e ST T o

heatiﬁg‘(g(@dﬂi[gc@mhﬁ)/y\mMﬂﬂiﬁdlﬁﬁi@ﬁ%ﬁﬂﬁﬂ@édgfl@%gﬁg{y@elsr?ﬁlAuﬁl%gtﬁyl-N-
2. floyw and analyzed by XRPD and NMR. Table 13. Results Aci

S R B han A Bl beanne >

ylammh)ré)@wdidoﬁm@oeaﬁeﬁ(ﬂi(ﬁtg)glmmbﬁiblI@Dmnt%ﬂa@v%ﬁ%diﬁéﬁﬁli@ﬁé’id (1.85 g)
ined so. H 1t.0.5 equivalents The slurry became clear while

e L B e iona

15 mipnwtesinddsesslifaedatid e fikalcddsedgin Folygauiaianthhevaiigy

. Good: f A of Shifts changed; no solvent peak
i A A R S ot e

nitrogeC TS Phete1 6/ 2001875 L. 28-nEolgmpladlbofdfiB gk &duifpb@With a mechanical
stirref 4 R B o A A R B B T e to
30°C over a period of 30 minutes. Seeds (20 mg) were added at this temperature, and the
batch was cooled to 23°C over a period of 45 minutes. The batch was stirred for an additional
3 hours to obtain a thick white suspension. The suspension was cooled to -10°C over a period
of 1.5 hours and stirred for an additional 30 minutes. Any solid was collected by filtration
and rinsed with cold (-10°C) methanol (20 mL). The solid was dried at 50-55°C/10-20 torr for
8-16 hours to obtain 4-methyl-N- [3}(4-methyl-imidazol-1-yl)-5-triﬂuoromethyl-phenyl] -3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide monohydrochloride monohydrate salt form B

(9.8 g) as a white solid.

[0081] 'H NMR 300 MHz, DMSO0-d6), 5 10.9 (s, 1H), 9.58 (s, 1H), 9.29 (s, 1H), 9.20 (s,
1H), 8.70 (d, 1H), 8.63 (s, 1H), 8.55 (d, 1H), 8.49 (d, 1H), 8.32 (d, 2H), 8.00 (s, 1H), 7.91 (s,
1H), 7.84 (d, 1H), 7.56-7.44 (m, 3H), 2.50 (s, 3H), 2.35 (s, 3H); x-ray diffraction pattern
showing maxima at 20 = 7.4°, 9.4°, 11.6°, 12.1°, 15.8°, 19.3°, 19.6°,22.1°, 24.1°, 25.7°.

Example 17

[0082] Separately about 100 mg of form A and form B of 4-methyl-N-[3-(4-methyl-imidazol-
1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin-2-ylamino)-benzamide free base
was equilibrated with 2 mL of thirteen different solvents (acetone, Aacetonitrile, diethylether,
ethanol absolute, ethyl acetate, methanol, propan-2-ol, toluene, tetrahydrofuran, water,
tetrahydrofuran/water (1:1), ethanol/water (1:1), and methanol/water (1:1)) for one day in a

water bath at 25°C. Then the solutions were filtered and dried for 10 minutes in the air. The



heating/cooling capacity, and an addition funnel was charged in sequence
with 4-methyl-N- [3-(4-methyl-imidazol- |

WO 4HisRI8romethyl-phenyl]-3-(4-pyridni-3-yl-pyrimidin-2- ~ PCT/US2006/027875
ylamino)-benzamide free base (10 g), methanol (250 mL), and 37%
hydrochloric acid (1.85 g) under nitrogen purge. The mixture was heated
to 42-50C and stirred for an additional45 minutes. The resulting solution
was filtered through a polypropylene pad, while maintaining the batch

sohdtpmpeaatw&ﬁigwed‘l@(}(ﬁhb Ciarfsat AN HRALIGRISEER; RS exception of one
tf atmo %here to another 1 L, 4- neck; round-bottom flask equipped

tial gf Ra megh‘g SRR RS nA S HEHEF, bR fewsithgrBaeylted, but

thoseThsubiatauldanstereghaddeaoled to 30C over a period of 30 minutes.
Seeds (20 mg) were added at this temperature, and the batch was cooled

f 4 t Th tch was irre for an additional
OO B R R SO S BB P L LR -

methyi-Gmidazald péhédrlﬂﬂmlﬁmdﬂnbd-phehyl]m@%yﬁﬂlﬁ@ibtl%ﬁﬁl%@cﬁﬁm URSnino)-

e rati d rinsed with. cold (- OC methanol
e B G R
methmmem;ahqufmammw;mmrbm)eamwﬂtwr(omgtbmanbﬁwﬂeﬁfﬂr) and

Toll [ ino)-benz n cliloride
T TR (O R B
and dpsdder-H@ msutesdr(ghd iy, grﬁs 1elid bBrtaas ifsvebtiya@@By(XRPM), 8id Gorm
transﬁﬂ)nyﬂ):cﬁr%(s 1H), 8.55 (d, 1H), 8.49 (d, 1H), 8.32 (d, 2H), 8.00 (s, 1H),

7.91 (s, 1H), 7.84 (d, 1H), 7.56-7.44 (m, 31-1), 2.50 (s, 3H), 2.35 (s, 3H);
x-ray diffraction pattern showing maxima at 20 =7.4, 9.4, 11.6, 12.1,

Exanil81.89.3',19.6-1 22.1, 24.1, 25.7. Example 17 [0082] Separately about
100 mg of forni A and form B of 4-methyl-N-[3-(4-methyl-imidazol-

N15:teiflugromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benza
0
[ 084ir1¥jgé15rBeﬁe1%§se Wiésx 1tz,\gu é(ﬁ%}vﬁhaﬁ xR eb P Emrévand & Riembase were
deterr(m@d(frmnmtommtbscdmibyletliéPC.etﬂwﬁsahsqkétﬁst@M BEBI&TR below.
methanol, propan-2-ol, toluene, tetrahydrofuran, water,

Tabldglyahydrofuran/water (1: 1), ethanol/water (1:1), and methanol/water
(1-1)) for one day in a_water bath at 25C. Then the solutions were filtered

and dried for 10 minutes in theraid The WO 2007éeimB870 PG T/ ALbIA®B (1:1)

/112 PUYE .29 salid|part wirembbstigated by KRPB) No form trarsigions
Water)ccurred with the exc pption of%die 0.00 0.00
Tetrahydrofuran/water (1:1) 1.78 1.95 1.93
Ethanol/water (1:1) 0.06 0.07 | 0.07
Methanol/water (1:1) 0.01 0.01 0.01

[0085] As can be seen, form A of the free base has a lower solubility at 25°C as compared to
form B of the free base in the different solvent mixtures. Solubility was too low to perform

proper comparison in water.

Example 19

[0086] 12 g 4-methyl-N-[3 -(4-methyl-imidazol-1-yl)-5 ~trifluoromethyl-phenyl]-3-(4-pyridin-
3-yl-pyrimidin-2-ylamino)-benzamide hydrochloride is dissolved in 192 ml. of methanol and
21 ml of water at 52°C. The solution is heated to 64-66°C in 10 minutes and let stand for

45 minutes. The solution is then cooled down in 3 hours at 0°C. The solution spontaneously



trial of form B in water; in one instance, a mixture of free base forms A and

B resulted, but those results could not be reproduced. [0083] In addition,
WQRHT{018%YIng of a mixture of form A and form B of 4-methyl-R{B/42006/027875

methyl-imidazol- | -yl)-5-trifluoromethyl-phenyl]-3 -(4-pyridin-3

-yl-pyrimidin-2-ylamino)- benzamide free base was equilibrated with 2 mL

of seven different solvents (ethanolagsolute, methanol, tetrahydrofuran,

water, tetrahydrofuratt/water (1:1), ethanol/water (1:1), and

e l/water (1:1)).for ope day.in a water bath at 25C, Then the o
eryste o R P e T Mo el vt
stirringésr D degtig dlenshypxiRRR iNatdethd ovansdiots iacCUoied beikasflgalBn under

4] Solubility for each of form A  form B.gnd [ form A and B
e R T o T A e e enethh o1
yb)-5-aifuistedeihlgienyt]-Be(@wpyritima- i pfoimididayl ooy HeiosmiBe(1: 1)

Solvent (in L) (mg/mL) (mg/mL) Water 0.00 0.00 0.00
Tetrahydrofuran/water (1:1) 1.78 1.95 1,93 Ethanol/water (I:1) 0.06 0.07

Example20\jethanol/water (1: 1) 0.01 0.01 0.01 [0085] As can be seen, form A
of the free base has a lower solubility at 25C as compared to form B of

[0087}h¢>mpase[mmwtﬁyrqmiaﬁmtﬂg&urﬁﬁaﬁ%}%)ﬂ% R JORML 9 ridin-3-y1-

. rfqr roper comparison in water, Example g )

Pyrlmﬁf%'gﬂ%ﬁt@-&ﬂ%&mmﬁw&s&%&%@w&&myé Snending fiegibase

in methaioy bpyrimitimrgeyAren2)2be0TRAMICcS lg}éj:dfﬁﬁﬁlﬁrdili% @/@&%@Bﬁ?&ﬂ&%loﬁc

. f. met | and 21 ml of water at 52C. The solution is heated to_

ccid i AR TRIRAAS 1 RPISPLAA0TOK AR LGB Bdiied by

filtrationol€tedduritiisd 3d10t6m & Hien Thel&PIVHNG Qﬁ@b%ﬁ@é&ld&ém}/m %) C§eeds per base.
2Q007/01n870 PCT/US211116/1127875 -30 cryst Oize efore 0C; L

The s 18 RS PN S AP A A IR etork i vension s

stirred at 42°C for 2.5 hours and afterwards cooled down to -10°C according to a slow cooling
profile. At 20°C, the cooling is interrupted for four hours in order to let a potentially formed

. methanol solvate transform to the desired monohydrate.

[0088] The suspension is filtered and washed with two portions of methanol/water mixture
(99% methanol/1% water). The filter cake is dried in an oven at 70°C under a vacuum below
'10 mbar overnight. The water content after filtration was found to be below the theoretical
value of 3.05% for 50 g scale and above. To assure the correct water content, a second drying
stage is added where water is evaporated in a stirred vessel and transported to the dryer by a
vacuum pump. The conditions in the dryer are changed to 60°C and 30 mbar in order to
assure adequate conditions for the desired water content. The water is added until the
saturation capacity is reached. With the described method, a water content of 3.5-3.6% was

obtained with two lab scale (1 L) paddle dryer experiments.

Example 21

[0089] 1.2 mg 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-triffuoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide hydrochloride is placed in 120 mg of methanol
and 12 mg of water. A clear solution is obtained at room temperature. An additional 12 g

4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-



stirring for 2 days. The suspension is cooled down to OC in 2 hours before
filtration under vacuum to obtain form A of the hydrochloride salt of
WQ2AHEASKE [3-(4-methyl-imidazol-I- PCT/US2006/027875
yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzaini
de. Example 20 [0087]
4-Methyl-N-[3-(4-methyl-imidazol-1-yl}-b-trifluoromethyl-phenyl]-3-(4-pyridi
n-3-yl- pyrimidin-2-ylamino)-benzaniide hydrochloride form B is prepared

pyrifdSHSRARGIRG PRsRIeR APALEY SRR fe PREIAIIE RN AR Lt d for

equivalent of 37% aqueous hydrochloric acid is added, and the mixture Is
1 howratapm tempsqbue) Thepeedingotusamsinn is Rlegerctd sgcondadaan Pheasonic
wateflgfified solution is then cooled to 42C and seeded with 0.1 % seeds per
base. The seeds are suspended in a mixture of 99% methanol and 1%

ater., The ension js _stirred at 42C for 2.5 hours and afterwards
[‘"’9@0éré%e@%@s@@ﬁ@é&ﬂ%&?&%1§Vd)ﬁﬁcﬁbfﬁ\a@r0&8ﬂw—1@&%8:%r(é-pyrldm-3-y1-
Pyrirﬁﬁbﬂi%}i‘%iﬁtlﬁbbuﬁﬁﬂﬁbf?d@Hydiﬁhﬂlﬁﬁgﬂid@ r%@ gy i?ﬁlﬁd}i&}@éﬂ[é)%lgg]g_mﬁgf methanol
methanol solvate transform to the desired monohydrate., e
ond (] G e L 2SO BT O SoNs QU PIEH e o
5 minobeiHE6GA0YTiResbANDIALX aNsateshl dhaedHie tc ARSI Behifudés @48 h seeded.

70C under, a, vacuu low 10 r overnight. The water content after
The IO a0 BB A At L FBELEH Nt P8 B8t A g cooled
dowrsedthianchabeva.-To°@ssTlie dhgemiaci ki oo MERbus: SRENRAURMIRG under
and

stage.is added where water is evaporated |n a stirfed vess
v T Dy SO O R CFRORL WS 5 26 mL
(-10°aPeanti@ingddiiad &OGaanch 30 TR 20 hente (@sbiR #6ie6 (adE ©eNEilliRhloride
for the desir. ter content, Th er is added until the saturation .
salt o e B R T U AR PG Of-Pyidine3-y1-
pyrindidisB Bybawwdiso pbtaieddeith two lab scale (1 L) paddle dryer experiments.
Example 21 [0089] 1.2 mg
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
Example2 3-yI-pyrimidin-2-ylamino)-benzamide hydrochloride is placed in
120 mg of methanol and 12 mg of water. A clear solution is obtained at
[009Ipmﬁﬁeﬂﬁgﬂaﬁa[35@-ﬁﬁtﬁ¢ﬂiﬂﬁﬂ&kc§ﬁl9yl)-5-triﬂuoromethyl—]?]henyl]-3-(4-pyridin-3—yl-

o menmepsl S et e e
a hotpyateridinhe-Yiessislalibe Bzepnid ahedie eliutdeNsigogesy ansbthe 65°C to form the
amor%ﬂg se ﬂ)sficﬁ'gciﬁlcl)?}d% %&g c];(f)El-methyl-N- {3 -(4-methy1-imidazol; 1-yl)-5-trifluoromethyl-
phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

Example 23

[0092] 4.0 g 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base is dissolved in 60 mL methanol at
50°C. 1.05 equivalent (688.7 uL) of hydrochloric acid is added as a solution in 2 mL of
methanol. The solution is let stand for 60 minutes at S0°C. The solution is cooled down to
42°C and kept at this temperature for 15 minutes. A suspension of 4 mg of 4-methyl-N-[3-(4~
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-
benzamide hydrochloride in methanol (40mg)/water (0.4 mg) homogenized for 10 seconds in

an ultrasonic bath is added. The suspension is let stand for 2.5 hours at 42°C, then cooled



1 hour at room temperature. The seeding suspension is placed 10

seconds in an ultrasonic water bath. [0090]
WQLAWEAASRRL[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenPJBUSR2¢AH 137875

n-3-yl- pyrimidin-2-ylamino)-benzanide hydrochloride (12 g) is suspended

in 192 mL of methanol and 14.87 mL of water. The solution is heated to

64-66C in 10 minutes and kept for 5mihudtes at 66C. The solution is then

cooled down to 42C in 15 minutes and then seeded. The suspension is

dowﬁ(?xﬁ’?f%@rssa’i‘ 958 aﬁ‘ﬁ@%@é@lé}?ﬁ'@ﬂ@%%@@@%&% %%fiours %91%8 nsion is not

down within 6 hours at -10 e suspension Is kept for

filtrafpg hedore oy simclberdimethantibisid vetesfrath Stivicbeitdeo colorivaiteobf
-me% {hnalmalerin mkda8.11 )(slﬁﬁﬁgériﬁé{ﬁg-gﬂ%%ﬁ%@t&iﬁyﬁh@? fpr

hours to obtainh form C of the hydr

YHWMMW[B%meﬁwabme@l) 5-trifluoromethyl-phenyl]-3-(4- pyr|d|
n-3-yl- pyrimidin-2-ylamino)-benzamide. Example 22 [0091]

£ le N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridi
Lalﬁ-‘g%é—pyrimidin-2-ylamino)-benzamide hydrochloride (14 g) is dissolved
in 1,000 g of methanol in a hot water bath. The solution is spray dried in a

[009BJudhivg di-ﬁmthylalﬂ e{Be(Ldt-ﬁE(BybifnidaZhbl @rlr)dphﬁusmmim?ltﬂpmkigfﬁalt@-
eth |dazol -5-
B A R S B I e gyt mixeue

of 57[6)@92})ﬁrﬁaghanol and 44 61 mL of water at 52°C. The solution is heated up to 64-66°C

in 154i1{H1 @Xl d[lg 'g)qf e ) ﬁ{m}a Iedsaazt% é’ I),ﬁ{trqutgro 1.e tq}/{spch%?e}/c*]g Y 3662°C n

pyrl 3V pyim mlno) erizamide 1ree base s HeSoly
15 mmutﬁsetlhdiﬂt@l th@@ 1SLs©5ded|u Vhéents@a8ianliy hé}blyﬁindblﬁlhdnraaidflis’c cooled

dow i l f metha | | d fo
mlnu%?a}?% '5{{ e §o u@ong}gt%}c?lgleaqgidwn & S%%% & % a‘?% is e methanol

solvaigrfpardtoef fbc msmﬂm@mwmsﬁmmﬁmfag@mmﬂmmm&mw 5-
ro I in- 3 r| in-2
mﬂugl}%%éi(ﬁlc@ en gdlgg%hlyledﬁy In met )é] ?‘lﬂé)ﬁ/%gl‘? mbg ined.

homogenized for 10 seconds in an uItrasonlc bath is added The

[0094], Sherisiehselveionars Rhtsinshbior aoape ofthuriasbiegide drmethyl-N-[3-(4-
methg QARSI B Ak g—gﬁggyﬁ] ‘ﬁﬁdﬁ’%’ﬂﬁﬂ-z DRpEiA #RAG-JBfino)-

suspension remains at 20C for hours e sus/penS|on IS not
benzamide dissolved in a methanol/water solution (360 mg

additional 36 mg of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-

36 mg). To the solution, an

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide are added. The suspension is maintained for

1 hour at room temperature, and the suspension is placed in an ultrasonic bath for 10 seconds.

Example 25

[0095] Separately about 100 mg of form A, form B and form C of the hydrochloride salt of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide was equilibrated with 2 mL of 10 different solvents
(ethanol, methanol, water, ethanol/water (99:1), methanol/water (99:1), methanol/water
(99.3:0.7), methanol/HCl 0.1 N, diethylether, hexane, tetrahydrofuran) for one day in a water
bath at 25°C. Then the solutions were filtered and the solid part investigated by XRPD.



filtrated before analysis. The dimethanol solvate form SB of the

hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-|
WORNS4HisRI8romethyl-phenyl]-3-(4-pyridin-3-yl- PCT/US2006/027875

pyrimidin-2-ylamino)-benzamide is obtained. Example 24 [0093] 36.0 g

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifiuoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-benZdmide hydrochloride is dissolved in

a solvent mixture of 576 n1L of methanol and 44.61 ml, of water at 52C.

[0096]hEn snétiamiSbaatackuRE ARG /il THRYIESaRd KR IRE E*])g‘ iﬁ”%?m A
es ahd thé

transg‘t 66{%. Tgen the solution is cooled down at 42C in 15 minut
ORI 1T i T 8]t pesedivh oisRep o Fronse sl /mate (923d)6H and in
methal@VEIGIDIN N, HoHESALaA%H SR RSN d & %&L%E(lf&%‘é 5 FBE%JC. No form

; hours. The m%th nol solvate form Sc of the hydrochloride salt o

rans%_‘}ﬂ%ﬂ?ﬁ}ﬁ?ﬂ;_?ﬁ_ I-ifRigemok fosm C transitioned to form B and in water,

form (Wifixansiiioatadyioploenyl-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzmdide is
obtained. [0094] The seed solution was obtained from 3.6 mg of

chloride, 4-methyl-N-[3-(4-
100 S e St 3 S0 oy e for
2 dayglimino Be iz anitiensissohved inasmrihanel maighselytiei369 MIB6and in

t lutigR,,an_agditional 36 of
cach O e O o a5 (B dh b maneVIEEOQ N, form A
- transipgriefiriBigtmp@intidin Bytansinohbe oy amiseuss o BRERE. A RESHSRASIABLISTL
intal r 1 hour at room temperature, and the 'suspension is placed i
methaiﬁ:i}%n u:tr:(géf%%g‘t}:\otﬂefﬁol ré%c]fg’gﬁl&%.m%ﬁﬁp AL Gitransitismsd iy K also in
ethanqligatey (8P fb)nfolmfEr reBsHimhddnm Crikthe bydahierdensalinafin
-N-[3-(4-methyl-imidazol-
tetrah?g@@%%ﬁ%%ﬁ%ﬁﬁor% -&P—%l);%’ldin-f%-yl-
pyrimidin-2-ylamino)-benzatide was equilibrated with 2 mL of 10 different
- Exam$dévBgits (ethanol, methanol, water, ethanol/water (99:1), methanol/water

(99:1), methanol/water (99.3:0.7), methanol/HC10.1 N, diethylether,
day in a water bath at 25C. Then the

, tetrahydraf f .
o0 B oy o oncit
imida2QO7IOkASTORGIHIBIL RIS H1 2 (8H:783-H0RE MBI ARB ol -Benzamide

Lo itioned ta fo and in methanol/water (99:1), form A transitioned
i SRS 7 En B A kA pos oo e o
-10°CinlmetspaosibiCit Altendd fardnife yeliguieneebtn form B with a small amount

of form C. No form

Table 15.
Modification Obtained by XRPD
Solvent 2 hours 12 hours 24 hours
Methanol / ' B B
Methanol/water (99.5/0.5) / B B
Methanol/water (99.3/0.7) / B B
Methanol/water (99.0/1.0) / B B
Methanol/water (95.0/5) B B B

/ =no crystallization observed



transitions occurred for form B. In methanol, form C transitioned to form B
and in water, form C transitioned to form A. [0097] Similar equilibration
WQ M éte done at 50C for | day for forms A and C and for PEHEP3H027875
form B. In methanol, form A transitioned to a mixture of forms B and C,
and in each of methanol/water (99:1), methanol/water (99.3:0.7) and
methanol/HCI 0.1 N, form A transitieddd to form C. Form B transitioned to
a mixture of forms A and B in ethanol. In methanol, form C transitioned to
Exaﬂ&mﬁ and in water, form C transitioned to form A; also in ethanol/water
-1), form C transitioned to a mixture of all three forms and in
trahydrofuran to_a mixture of forms B and C. Example 26 [0098] About
[009 %@ﬁ?&t&f%mggfo’méwéﬂéemxﬂr@e@aﬁ%ﬁ spliAymRitpgll-FRelthyethyl-
imidARvHaza)-3-iijteotdivarsmetby Riemdb3idd-RYidR8nidin-2-ylamino)-benzamide
... -yl-py imi&ig)é]} laniing)-benzanride _ is dissolved in about 2 mK of a
s disghf{ e aha L Bl o BRI LB AEITE R AN ddwnalbtiamis cpated dovn to
20°CsUERansishisollisrehaifddhere ideanmy zedoTaig doMaesification
Obtained by XRPD Solvent 2 hours 12 hours 24 hours Methanol / B B
Tabl%rlﬁfthanollwater (99.5/0.5) / B B Methanol/water (99.3/0.7) / B B
ethanol/water (99.0/1.0) / B B Methanol/water (95.0/5) BB B =no

crystallization observed WO 2007/01n8 /i JdfGdtib 3dchinb@ by RBF 5> -34-

Exampkien{0099] About 100 magkform Blof the hydkechloride salt 83 pours

MettéAnBnethyl-N-[3-(4-methyl- / Sg

S
Metﬂmg@;tgll-égyg)og)tru|uorometnyl-pngnylj-d-m-pyridin-ss-g/i-pyrimi in-Z-yidlg.lll

e - ' L ) 1 o 1 s L bl . L1 4 r\r\rB
Meth%ﬁb@@%mng’}? aissoiveam aDOl7I[ Z TNC ol a bUlvelgBllbLeu peowWat oug.l;.

Methafbywater (93.0/Pdy 00 o0 A T . Ss Sp + Sc

Methanol/water (95.0/5) / Sc Sc -

/= no crystallization observed

‘ Example 28

[00100] About 100 mg of form B of the hydrochloride salt of 4-methy1—N- [3-(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
is dissolved in about 2 mL of a solvent listed below at 60°C. The solution is cooled down to

45°C. The suspension is centrifuged but the solid is not dried before analysis.

Table 17.
. Modification obtained by XRPD

Solvent 2 hours 12 hours 24 hours
Methanol / / Sy
Methanol/water (99.5/0.5) / / Sg + Sc
Methanol/water (99.3/0.7) / / Sg partial + S¢
Methanol/water (99.0/1.0) / / Sc
Methanol/water (95.0/5) / / Sc

/ =no crystallization observed



20C. The suspension is centrifuged but the solid is not dried before
analysis. Table 16. Modification obtained by XRPD Solvent 2 hours 12
WhaE2a8fAburs Methanol / SB Se Methanol/water (99.5/0.5PCSASH06/027875
Methanol/water (99.3/0.7) / SB SB Methanol/water (99.0/1.0) / SB SB +
Sc Methanol/water (95.0/5) / Sc Sc = no crystallization observed
Example 28 [00100] About 100 mg effprm B of the hydrochloride salt of
4-methyl-N-[3-(4-methyl- imidazol-|
Exam‘:ﬂ' 1e2yrifluorornethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benza
mide s dissolved in about 2 mL of a solvent listed below at 60C. The
lution is cogled down to 45C. The suspension is centrifuged but the
oor et e ROLEHLE BEfSFE ahdRrasBrag o Gueldihe Ridrreblenidsgaly of 4-methyl-
N aolwarer (99.5/0.9) /1 98 2 St Methaawatar (06,50 0 a2
Methanol/water (99 . + S¢ Methanol/water (99.3/0. )
YlamB%ﬁ-. nge"ﬁ?l&ﬂ%ﬁﬁtﬁwg@d@é.@ﬂmwtflgéemmﬂmff@r WPppyature in
varioBCsolRentsy STalizaiion sesetvBeV¥elRPN Fdndy PRELT/US211116 /1127
8 75 -35- Example 29 [00101] The solubility of form A, form B and form C

d lorj I -ntethyl-
Tablﬁégii#é?ﬁ&%%ﬂi@%&ﬁ-{y %ﬁﬁ%&%ﬁ%&ﬁﬁ&ﬁ%%?ﬁ-(4-pyridin-3-yl-pyr

imidin-2- ylamino)-benzastiga was determineddaysgmvimetri¢ techniques ¢
T at|different temperatubdn Solubility Solubility
O Solvent (mg/mL) XRPD (mg/mL) XRPD (mg/mL) . XRPD
25 | Water 0.35 A 1.28 B 147 C+A
1 0.1 NHCI 1.32 A 2.36 B 2.35 A
0.01 N HCI 0.43 A 0.69 B 137 | A
0.001 N HC1 0.92 A 0.70 B 1.29 C+A
0.0001 N HCI 0.45 A 0.47 B "1.67 C+A
Methanol 13.79 B 14.37 B 18.20 B
50 | Water 1.03 A 1.40 B 1.31 A
0.1 NHCI 2.46 A 6.62 B+A 8.30 A+
0.01 N HCl 0.85 A 1.44 B 1.69 A
0.001 N HCl 0.79 A 1.34 B 6.72 A
0.0001 N HCI 0.90 A 1.32 B 3.51 A
Methanol 52.47 C+B 52.11 B 55.26 B

Table 19. Solubility at Different Temperatures in Methanol/Water (99.5/0.5) viv

Form A Form B Form C
T Solubility Solubility Solubility
‘O Time (mg/mL) XRPD {(mg/mL) XRPD (mg/mL) XRPD
-10 | 10 minutes 24.01 A 7.62 B 11.91 C
1 hour 26.37 A 5.63 B 7.99 e
24 hours 4.96 B 4.00 B 6.12 A (B when
‘ duplicated)
20 10 minutes 33.69 - A+B 12.90 B 24.34 C
1 hour 19.30 A+B 13.78 B 17.70 C+B
24 hours 12.19 B 12.21 B 12.09 B
45 10 minutes 52.23 A+B 33.29 B 39.86 C
1 hour , 62.49 C+B 39.39 B 46.15 C
24 hours 41.86 C+B 40.40 B 45.59 C+B




various solvents. The results are set forth below in Tables 18-20. Table

18. Solubility at Different Temperatures after 24 Hours Form A Form B
WEYW @S Bolubility Solubility Solubility ("C) Solvent (mg/mLPXIR¥E2006/027875

(mg/ML) XRPD (mg/mL) XRPD 25 Water 0.35 A 1.28B 1.47 C+A0.1 N

HCI1.32 A2.36 B2.35A 0.01NHCI0.43A0.69B 1.37 A 0.001NHC1

0.92 A0.70 B 1.29 C+A 0.0001NHCI3®.45 A 0.47 B 1.67 C+A Methanol

13.79 B 14.37 B 18.20 B 50 Water 1.03 A 1.40 B 1.31 A 0.INIICI 2.46 A

Tabl@ @8 %&ﬁ:ﬁnﬁ@y&f ﬂﬁ&%ﬁfén?g%%\&e%ﬁ\&e@ﬁaﬁomw 5‘59%2%%9 A

0001 NHC1090A1.32B3.51A Methano 52
52.11 B 55.26 B Table 1 r@aiubility af Differeniph@mperatures in - gorm C
T Méthanol/Water| (32i@i®) Y/v Form A Feyimidrm C T Solubgifyisi
(CCualubiligmeolubifity(n{§hiime (KRPFDIL) (XRREINIMLIREBP D) (rmggmg XRPD
-10XRPOninies10 minutes24.01 A 7462 B|11.94LC 1 hour 86.37 A 5.63:B 799 ¢
(3: t‘t‘l;l A . D 4.n a¥al n'r\ :)f\ll r\ 1 A YVIIEL: ‘I. nlgcﬁlei)§?7l—l ”Ii”}"; bf)/l C
. A TD 1IZ.9UD O I'TTQUT L. OU /T _ D I TOR L7T.7 bTJ.‘.. .
hoia 50 b b of'dli0 do B 45 10miniis 5323 ALB a4 20 B b gs  C
00 W 0BIES 49 £e1988 3dp aghs gl 1364 ] 0B 18,88 C
1 hour 28.18 A 13.43 B 13.03 C
24 hours 13.07 B 13.01 B 11.76 C
45 | 10 minutes 46.08 A 34.49 B 37.68 - C
1 hour 61.15 A+B+C 38.18 B 31.15 C
24 hours 36.80 o} 41.70 B 32.26 C

[00102] As can be seen from the tables above, the solubility at 25°C and 50°C after 24 hours

of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl}-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide hydrochloride in aqueous media such as water, pH1,2,3

and 4 (dilution with HCI) follows the tendency: form C > form B > form A. In the presence

of a large amount of methanol, then the solubility after 10 minutes follows the tendency:

form A > form C > form B.

‘Example 30

[00103] Form A of the free base of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is made

according to the following scheme:

1.08 Eq.

CH,
N_ _N
/Y\g?
XN
|\ o) OCH
~N

320.4

CH

N 3
3
B6 i 1.00 Eq.

241.2

H,N CF,

v

1. THF (abs.)
K-OtBu in THF 20%G (3.0 Eq.)
0-5°C->50°C/4h

2. H,0 (quenchen)

3. AcOH (~ 0.3 Eq.) ->"pH" 10

- CH,OH/t-BuOH / KOAc

CH,

CH N
N R A L)
-z m/ N
N
| o” N CF,
~N

B7

529.5




24 hours 41.86 C+13 40.40 B 45.59 C + B WO 2007/01M70

PCT/US211116 /1127 8 75 -36 Table 20. Solubility at Different
WaramwperEtites in Methanol/Water (95/5) v/iv. Form A Form B PEEI62046/027875

Solubility Solubility Solubility (C) Time (mg/ml) XRPD (mg/ml) XRPD

(mg/ml) XRPD -10 10 minutes 12.33 A 9.42 B 9.73 C 1 hour 14.40 A 6.65

B 7.74 C 24 hours 4.74 B 4.85B 11-60 € 20 10 minutes 25.69 A 13.64 B

18.88 C 1 hour 28.18 A 13.43 B 13.03 C 24 hours 13.07 B 13.01 B 11.76

[00164] 424D Bv 604619884028, 8 & 1 Q FBER R RECIWA R Bo mL
31.15 C 24 hours 36.80 C 41.70 B 32.26 C [00102] As can be seen from

tetralipydrofBras alpsolutetnlereom bimpurseuader soet ard veatckding conditions. The
suspééneiiy bbbl (b mestyd draigezel-a-y Igﬁrlilfllfﬁ%[?Ws‘ﬁﬁﬁm@}t%‘&fﬁ%ﬁfﬂcﬁoluﬁm

n-3-yl- pyrimidin-2-ylamino)-benzamide hydrochloride in aqueous media
20% dp ¢etralyierbiamyeroadded withigil s vnaintrinine (bovs praakisamssgture at

0-5°00rLE r2ABh Buik fRsheieerRigaRn 6 19f5adar aarmeue betha Qlrred at
then the solubility after 10 minutes follows the tendency: form A > form C

this tg?@ﬁ%@ﬁifﬁéﬂm@%l[bgﬂbéﬁ%ﬁﬁcﬂ% miginess(prlievpsuspension) is quenched at

IT 5ePO8k NakBt{onrpesivnimidaszakd -Wineing is stopped, and the two phase system is
trifluoromethyl-phenyl]-3-(4-pyridni-3-y[-pyrimidin- -_yiamlno)-benzamlde is
let toseppsatsccHiaR fo iR & TRV S drmeo vedy Sepdingsivefalsn((sbel form A are

added4d Bolréiddifin& bi3anic phase, and the thin suspension is stirred for 1 hour at 50°C
during which time crystallization is initiated. Approximately 1.0 mL of acetic acid is added to
the organic phase until a pH of ~10 is reached. Solvent (260 mL) is distilled off at 80-100°C
(external temperature) under normal pressure, and simultaneousiy 260 mL ethanol 94% is
added keeping the volume constant, i.e., solvent exchange from tetrahydrofuran to ethanol.
The suspension is cooled to IT 0-5°C within 1 hour, and agitation is continued for another

" 1 hour. Form A of the free base of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide (crystalline solid)
is collected by filtration and washed with 150 mL of cold ethanol 94%. The product is then

dried at 50°C in vacuo.

Example 31

[00105] Form B of the free base of 4-methyl-N-[3-(4-methyl-imidazol-1~y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is made

according to the following scheme:



H3\CH3N'NI/NNNH2NCF3YN N 1. THE (abs.) O OCH K-OtBu

in THE 20%G (3.0 Eq.) 30-5C ->50C/4h O N CF3 N 2. H20
WQOROeHeH8M N H i B5 3. AcOH (-- 0.3 Eq.) -> "pH" 10 B7 32R4T/CR8E42/875
t-BuOH | KOAc 529.5 WO 2007/01n870 PCT/US211116/1127875 -37
[00104] 14.5 g (60.0 mmol) of B6 and 20.8 g (64.8 mmol) of B5 are
dissolved in 120 mL tetrahydrofurarr 3Bsolute at room temperature under
inert and water-free conditions. The suspension is cooled to IT 0-5C and
101.0 g (180 nimol) of potassium ter;butoxide solution 20% in
tetrahydrofuran were added i 1 hour, maintaining the internal
temgeegture at 0-5C. The re&gtion mixture is heated gradually to IT 50C
this {gympgrature for another 1 hour. The CH,

is-sfiffe® ur at.50
DlystaMzatiAets initiated%_%g?gﬁgf(';rg%%; /39(3 {3 Ir%l
organic phase untl &,0khoéncbenis reached. Sol
distilleghpff at 80-100€ feRtemaptempelretilité) undermormal presgyre,

and sgrudtaneously 260.nch ethanel@4Pkdancadded keeping the vetase
constant, i.e., solvent exchange from tetrahydrofuran to ethanol. The

10015 S el e R i s A 2R AT PR IS SR 120 i
tetraﬂymmwﬂ%&lmﬂwrt&dmtﬂuy@tﬁrdér_ingﬁ and Wate1_*-free conditio_ns. The
susp%%%&%&%@éé@%c‘I%hle[ngl-%g’(,(gn%yﬂﬂ”b% IRy (_)%}Y(I)?Qs!pu%)fpe?p-gﬁp&qge solution
20% in tetrahydrofuran were added within 1 hour, maintaining the internal temperature at
0-5°C. The reaction mixture is heated gradually to IT 50°C within 1 hour and then stirred at
this temperature for another 1 hour. The reaction mixture (yellow suspension) is quenched at
IT 50°C by the addition of 50 mL of water. Stirring is stopped, and the two phase system is
let to separate. The aqueous (lower) phase is removed. Approximately 1.0 mL of acetic acid
is added to the organic phase until a pH of ~10 is reached. Seeding crystals (0.2 g) of form B
are added to the organic solution. Solvent (260 mL) is distilled off at 80-100°C (external
temperature) under normal pressure, and simultaneously 260 mL ethanol 94% is added
keeping the volume constant, i.e., solvent exchange from tetrahydrofuran to ethanol. The
suspension is cooled to IT 0-5°C within 1 hour, and agitation is continued for another 1 hour.
Form B of the free base of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-
phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide (crystalline solid) is collected by
filtration and washed with 150 mL of cold ethanol 94%. The product is then dried at 50°C

in vacuo.

Chemical, Physicochemical and Morphic Characteristics

[00107] The chemical, physicochemical and morphic characteristics of both 4-methyl-N-[3-
(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-
benzamide free base (form B) and 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-



is collected by filtration and washed with 150 mL of cold ethanol 94%. The

product is then dried at 50C in vacuo. Example 31 [00105] Form B of the
WOrd a8 8f4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5- PCT/US2006/027875

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is

made according to the following scheme: WO 2007/01n870

PCT/US211116/1127875 -38- CH3-391-08 Eq. B6 Z7N 241.2 1.00 Eq.

CH3 CH3CFI3 NNNNYHzNCF3YN N 1. THE (abs.) O OCH in

%G £3. A - K-t .0-6¢ -> 4 CE3 N2, H .
e 4SS ARG AT e
(form B)iwrte/ el natesixs 9qpuibed]belos/g (60.0 mmol) of B6 and 20.8 g (64.8
mmol) of B5 are dissolved in 120 mL tetrahydrofuran absolute at room

[00108MDetaMigRARI AR BREWRIS BRSPS hERSFURR]PSI30 ifg) of
ooled to IT 0-5C and 101.0 g (180 mmol) of potassium tert-butoxide B
Sampi%m%?h%% iRtectr Bty ot SRS o] Xhate Heriebiaingd s ump waalpneaihiog dudlibrate

for 24rtie ki eOMRE takIFe: Aure-R{d (e ARSI TRUCHRE st hRRIS O /R iQted

IT 50C within 1 hour and then stirred at this temperature for another 1
filtratg 3yps Measusd i PHhsE Y Qeliik Suspension) is quenched at IT 50C by

the addition of 50 rnL of water. Stirring is stopped, and the two phase
[0010Ysletrinsic Dissolution Rate (IDR): Dissolution rate measurements were performed at

37°C using the rotating disk method (VanKell Instrument). A single rotation speed of
200 rpm was used. For IDR in 0.1 N HCI, an 800 mL volume, and for IDR in water, a
200 mL volume were used. The solution was continuously pumped through a UV measuring

cell and recycled to the dissolution vessel.

Table 21. Chemical and Physicochemical Characteristics

Salt form
Parameter Free base form B Hydrochloride monohydrate-(form B)
Elementary analysis Calculated Found Calculated " Found
%C 63.46 63.58 57.58 57.66
%H 4.15 3.97 429 425
%F 10.76 10.22 19.77 9.83
%N 18.51 18.57 . 16.80 16.58
%0 3.02 3.56 5.48 5.68
%Cl N/A N/A 6.08 6.00
DSC purity (mol %) 98.65 N/A due to decomposition prior to melting
(10°C/minute)
HPLC purity (area %) 100.00 100.00
' DSC melting point (°C) 249.0 N/A due to decomposition prior to melting
(10°C/minute)
Melting enthalpy (J/g) 153.9 N/A due to decomposition prior to melting
pH of 1% solution or 7.99 2.53
suspension in water
Solubility (approximately at 25°C, mg/mL)
0.1 N HC1 0.60 0.94
0.01 N HCtI 0.0014 0.08
Phosphate buffer, pH 6.8 0.0002 Below detection
Water . Below detection 0.17
Ethanol 0.63 3.69
Isopropanol 0.33 1.93




let to separate. The aqueous (lower) phase is removed. Approximately 1.0

mL of acetic acid is added to the organic phase until a pH of -10 is
WoedeHetF8dkeding crystals (0.2 g) of form B are added to theR§¢§jariz006/027875

solution. Solvent (260 mL) is distilled off at 80-100C (external

temperature) under normal pressure, and simultaneously 260 mL ethanol

94% is added keeping the volume co#tant, i.e., solvent exchange from

tetrahydrofuran to ethanol. The suspension is cooled to IT 0-5C within 1

hour,andagitation s contimued-foranother 1 ”galf{f FormTBofthefree

ba;e of 4- meth?,/l; N= L: \'-r IEI'C,LGI ?’l‘;?l—: Iiu‘c,ﬁ)UI-J--YI)pd ui'llluunﬂlqlrlalI%}O“Ohgdratqum B)
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EY;: /rtmn rphic Characteristics [00107] The cheniical, physicochemical and
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LEASAN = IIIU CTTAITAC O T 10Ut lllul.ll_yl N - lII\zl.Il

ReSIId\l}hl wl}/rqm%r(\@mnt /I nhnn\lﬂ 3- (Ql n\/rldm 3- \/I- /rlrn!dln 2. _\Il|anllh9'\9
In&lwwmanﬁaﬁ(meawm B) and

PH UOANHIN-[3-(4- methyl imidaz®l? - -yl)-5-trifluoromethyl WO 208:4/01n870

Wat@CT/US211116 /112787 5 BY13 0.0024

phenyl] -3-(4-pyridin-3-yl-pyrimidin-2-ylaniino)-benzamide monohydrate
hydrochloride salt. (form_B) were evaluated as described below. [00108]

[001 1, J o e RR SR O RS &8 RIRRAKS e FRd o Rsms Ao B 58 higpbihe

hydr§dﬂtﬁlﬂé/\éaﬁ @harﬁwﬂnﬂmqmqﬁén@mmaioTmsygbsadﬁﬂdoﬁbiﬂetwa@henyl] 3-(4-

llowed to equi I|b for 4 hours at roQ erature and.then filtered.
PyTiGHd-ShReE T AR LS T B GReR é#lf‘e?w low.

or HPLC. [00109] Intr|n5|c Dissolution Rate (IDR): Dissolution rate
Tablm22surements were performed at 37C using the rotating disk method

ZOoTphmwas UDCU I_UI
T2

Ul
Flor| -0 [\ |0nﬁ an ml valibmeo an Ol'qhé’(_)\lrnﬁt“ ";Rﬁrvp\retatlon
\vJ T

1
T L TN T T, TAOT U LILILL™3"4 grmiTe,TarmoaTOY IIJI\IIIVML\.'I,MLUUIIII_

Avolyme Wefe used.sﬁ'?é@BTG?ioz vas contirfuou sly pumped throu%’ﬂy&rf‘f\/

0,
maacuring call and racvelad ta tha HIC(ZI}QRII‘YI (‘;)accal T:lhlt:\ 21 (‘hnmlr\gl
LIL} AYA Y2 | AT TOY |\'U]U|\'u O 0T

TCooTTITT Moo UTOtrioT T vV T OOCTT

Band PHYbch amicaloétqgroacteristics Salt form Parameter Fre]éeﬁgl‘?é%tﬁh
B Hydrochloride m&Wch)Alte (form B)

Nty A

3.02. 1 Monohydrate
{100°C-220°C) (theory 3.1%)
C 3.50% 0.51 / Residual water
(30°C-80°C)
2.99 1 Monohydrate
(80°C-220°C) (theory 3.1%)

[00111] The intrinsic dissolution rate was also determined for each of form A, form B, form
C and the amorphous form of the hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-
yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3 -yl-pyrimidin—2-ylamino)-benzamide in various
solvents. The measurements were carried out on a VanKel instrument using a Cary 100

photometer. The results are shown in Table 23 below.




Elementary analysis Calculated Found Calculated Found %C 63.46 63.58
57.58 57.66 %H 4.15 3.97 4.29 4.25 /oF 10.76 10.22 9.77 9.83 %N
WQ 2087/0183%¥ 16.80 16.58 %0 3.02 3.56 5.48 5.68 %C1 N/A RA/B806/027875

6.00 DSC purity (mol %) 98.65 N/A due to decomposition prior to melting
(10C/minute) HPLC purity (area %) 100.00 100.00 DSC melting point (C)
249.0 N/A due to decomposition prior4d melting (10C/minute) Melting
enthalpy (J/g) 153.9 N/A due to decomposition prior to melting pH of 1%

Table@gtion or 7.99 2.53 suspension in water Solubility (approximately at 25C,

mg/mL)0.1NI-IC1060094 001 NHCI0.0014 0.08 Phosphate buffer,

DissAutieoproy

anol 0.331.93

pH 6.8 0.0002 Below detection WaatniBieBisseutien®ate 02l Ethanol 0.63

0 2007/01 g EeWmAS211116 /1127875

-Bedaut form Parafeetek Freelbase form®B HydrochloFidtle Bonohydratenorphous

HetthIB) Elamehtdiy/apddysis| Calcudai@d Found CalsabtediBound 0.2508

0.0004

Htiexrmogravimetry @026 (RT fo 2006020491 (RT to 80 péweight Joss %) /
HAOMmute 0.0089 0.0045 0.0057 /
HCI10.0001 N 0.0003 0.0010 0.0004 /

pH?2 0.0076 / 0.0099 0.0250
(citrate buffer)
Water 0.0001 0.000 /

[00112] Further stability studies were also undertaken for all of form A, form B, form C and
the amorphous form of the hydrochloride salt of 4-methyl-N-[3~(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide. No form

transitions were observed for forms A, B and C after storage at various relative humidities;

the amorphous form of the hydrochloride salt spontaneously crystallizes to form A. In

addition, each of the forms has good chemical stability for 1 month at 50°C, for 1 month at

80°C and for 1 month at 80°C and 75% relative humidity, though both form C and the

amorphous form showed a mixture with form A under the last condition.

[00113] Crystallographic investigations were undertaken for form B and form Sg of the

hydrochloride salt of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide. Suitable single crystals were obtained by slow

solvent evaporation in methanol at room temperature. The results are set forth in Table 24

below.
Table 24,
Form B Form Sy
Crystal system Orthorhombic Orthorhombic
Space group P2,2:2 P222,
a, A 7.6316(4) 7.596(6)
b, A 15.322(2) 16.048(9)
c, A 24.140(3) 23.73(2)
v, A 2822.6(5) 2893(4)
Dy, g om™ 1.369 1.447
Z 4 4
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salt of

4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzinide. The results are shown in
Table 22 below Table 22 Form Loss on drylng St0|ch|ometry

0

Al Al

ﬁ Dihydrate UJICL

VN aYaYaWi
D 4 U270
(100, ,,,,,.F,Q(m B

D

Fal D
O+ R Cﬁz,u,lu%‘vvau:l (3
PO 3 56%-0

- -

+
L

tar (20C Q

b} 9. Y 466IVIUI urryurat

iJ.UUALLu
c\ 2009 1 T§406

I
1
T

- '_A

ly\)J./U}\l\)

—

O'

R (80C-2200

\JIL\J\I.I.

nthpsic dléé%-ﬁﬁ???\

v

Mwaeahlwqﬁﬁ?ﬂ?r;;;;

ANCLLASA=AS 4 IR |

for each of f A fnrm B f

o wa’s

brm_C and trﬂ&‘*

arrm?ﬁﬁﬂﬁ?& Rstiedf the h

vdrochloride Sak of

4147

4-metRARRR=(4-methyl-

midazol-I- 3.8

1.020

yIEBatiflliorémiielRy|-phen

yl]-3-(4-pyridit:-yl-pyrimidin

-2-ylamino)-beéfiizatid

€ measurentdnts were carrie

FimMeRidus 260jVRwiS. Th

0 out on a Vankel

instrument using a Cary 100 photometer. The results are shown in Table

23 below. WO 2007/01M70 PCT/US211116 /112787 5 -41- Table 23.
[001 144 Vehilp thedntesbiovchas\aci desesbadide Ymyithi rrEsrencaie anesificorm
embdi ik BnERUT {16 BpRERBRUBat many changes, modifications, and variations can be

made without departing from the inventive concept disclosed herein. Accordingly, it is

intended to embrace all such changes, modifications, and variations that fall within the spirit

and broad scope of the appended claims. All patent applications, patents, and other

publications cited herein are incorporated by reference in their entirety.
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(citrate buffer) Water 0.0004 0.0001 0.000 / [00112] Further stability
studies were also undertaken for all of form A, form B, form C and the

VRDOFREQRISARIERithe hydrochloride salt of
Wﬁw_ymﬂ%fg%thyl-imidazol-l-yl)-&
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

1No fom%efﬁﬁaa%w RIOSAMERLIRT Eo6M S AR MR- [3-(4-

various relative humidities; the amorphous form of the hydrochloride salt

ngibptiniseaEslyl o)y stdnieas am edhv phany b Hivioidie3cH-ey tudior syl ango)-
peAoshggmical stability for 1 month at 50C, for 1 month at 80C and for |
month at 80C and 75% relative humidity, though both form C and the
amorphous form showed a mixture with form A under the last condition.
200113} Cevetalaasnp bis s stiopiionm el eIRARTALRN AR BT iy drate.
form SB of the hydrochloride salt of
4-methyl-N-[3-(4-methyl-imidazol-I-yl)-5-trifluoromethyl-phenyl]-3-(4-

3Py ridifre X BYEHAIRAYAER /SRS TBANA € | aHIRNIR RIS GRLBAtR Y Ere

obtained by slow solvent evaporation in methanol at room temperature.

ciystaiEg fesTans SRRReYZET Bylax r BersndifisatEonpatienm B gt éast one

A SR f30e 9[“,*?&&@%'1%*,‘95.‘@01 : af&.@r%ﬁ%f’i%.lﬁ%.& 19.2,
2121278, A 7.6316(4) 7.596(6)' b, A'15.322(2) 16.048(9) ¢, A 24.140(3)

19R73®F,\B24B 2820885 2200 (L6 5. 9, CRIT (2Beegressy. Z 4 4

4. The substantially pure crystalline form of Clalmwherein the substantially pure

crystalline form is characterized by an x-ray pondiéfraction pattern as shown in Figure 8.

5. A substantially pure crystalline form B’ of thgdrochloride salt of 4-methyl-N-[3-(4-
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-34¢pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.
6. The substantially pure crystalline form of Cladmwherein form B’ is anhydrous.
7. The substantially pure crystalline form of Clébimwherein the substantially pure

crystalline form is characterized by an x-ray pondiéraction pattern having at least one
maxima selected from about 7,2.2, 11.5, 12.0, 13.9, 14.3, 15.4, 17.6, 18.6¢, 20.3,
21.7,225,23.2,24.7,24.9, 25.2, 26.0, 26.6, 27.5, 28.2, 29.2 and 30.0 (20

degrees).

8. The substantially pure crystalline form of Clédmwherein the substantially pure

crystalline form is characterized by an x-ray pondiéfraction pattern as shown in Figure 12.
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1.020 Final R, [I> 2a(1)]/Rp 0.1168 0.0572 Final wR, [1 > 2a(l)]//Rwp
90.1368 substenteliy pure wystaltine faverfifdhenay msdipdde calied 4bwmibyl-N-[3-(4-

n‘fi%:ﬁ'i' xr.%a%%ﬁ Q5B HIGoRMBRNBREES IR 0Hdh'S IRBRHiRIE AL AN o) -
changes, modilfi% ilgons, gnﬁva%@%ns@:i%%%ngde‘w@ olut Jepa ting 0)
beozaHEeinventive concept disclosed herein. Accordingly, it is intended to

embrace all such changes, modifications, and variations that fall within the

spirit and broad scope of the appended claims. All patent applications,

10atenid)easiehoivaiiapLiplicativat binedaieyef Badb weigiofaraushy actisrethasol

shthgir entirety. -43- WHAT IS CLAIMED IS: 1. A substantially pure
crystalline form B of the hydrochloride salt of 4-methyl-N-[3-(4-
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2

11aMiAQ)-NBEEAMIAR pare g BHRTEaBHAIN Biip FRsialing TR eh&aBure

1, wherein form B is’a monohydrate. 3. The substantially pure crystalline

crysfalbreTRiim i3 Chaiarianzag Ry parrax PeplifsaciostaatirsThiaring at least one

nBRC QIR QE LY AN abiRY Pewdedifirastipfgnplieingbaying ajdeasbene o5 go.
maxima selected from about 7.2, 9.2, 11.4, 12.0, 12.3, 14.6, 14.8. 15.7,

2586 26$2an06, W@Heares)23.4, 23.9, 25.0, 25.5, 25.9, 27.0 (20
degrees). 4. The substantially pure crystalline form of Claim 1, wherein the
substantially pure crystalline form is characterized by an x-ray powder

18iffractithspdstantiaky hsevanistaiing éosn f Bid. vérarsiaieptirestantedinere
95 cig ibvaaahier Al %?(odh hown jn. Figure 13.
e A L P pettem s snown i Figure 13
-ylamino)-

13. A substantially pure crystalline forng’®f the hydrochloride salt of 4-methyl-N-[3-
(4-methyl-imidazol-1-yl)-5-trifluoromethyl-pheny-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.

14.  The substantially pure crystalline form of @lal3, wherein form Sis a

monomethanol solvate.

15.  The substantially pure crystalline form of @ial3, wherein the substantially pure
crystalline form is characterized by an x-ray pondiffraction pattern having at least one
maxima selected from about 7.8.3, 11.6, 12.4, 13.4, 13.8, 14.9, 19.7, 20.2, 22.0,
23.0°, 23.9, 24.2, 25.7°, 26.0, 26.8, 29.3 and 30.7 (20 degrees).

16.  The substantially pure crystalline form of @al3, wherein the substantially pure

crystalline form is characterized by an x-ray pondiéfraction pattern as shown in Figure 14.
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x-ray powder diffraction pattern having at least one maxima selected from
1&boutAyspibgtantially pure orystadine4@mA af thydeycidosdeca! of 4-metybN-[3-(4-
nﬁ&#ﬁﬁ%@iﬁ%ﬁ%éﬂ@&ystw r@ gs%ﬁof @Iiaaroﬁn 5a§] \%Lieireln thegwm)
benBataidBally pure crystalline form is characterized by an x-ray powder
diffraction pattern as shown in Figure 12. -44- 9. A substantially pure
crystalline form SB of the hydrochloride salt of 4-methyl-N-[3-(4-
Ihethylhmrddstntially-suiericiyataiiaginrpheGipld. ahsyanfosn Ay ardibydrate.
-ylamino)- benzamide. 10. The substantially pure crystalline form of Claim
9, wherein form SB is a dimethanol solvate. 11. The substantially pure
18y stalliteestdrpinpiaiiantre ciyataéne tees obSlghtiaueseiretherpekaiidiadyraure
ol SARRAGHE R Y AR A FB?"&H%&&?W}&LQF&%VBA&%YH}%%@ 3l one
maxima selected from about 7.5, 9.3, 11.5, 14.8, 19.4, 21.9, 23.0, 23.8,
nzexig2setces. fomeadeii®.26. 7 (10. Bedreds)818. 1he siihStadiglppdirs.0°
(ﬁ%sﬁtgilgg _form of Claim 9, wherein the substantially pure crystalline form
Is characterized by an x-ray powder diffraction pattern as shown in Figure
13. 13. A substantially pure crystalline form SB' of the hydrochloride salt
2 f4'nﬁt@§b 1t Ily pure crystalline form of @lal7, wherein the substantially pure
4-methyl-imidazol- -;ﬂs{g-trﬁ{luoromethryr/]l-phenyl]-%’-(4-pyr|gm-%-yl-pyrlrr}/i(}j)l
ciystajlaefat) isshasanigdzedibyrae st poiwlifisaplice pateraldseshomin ot Figure 2.
Claim 13, wherein form SB' is a monomethanol solvate. 15. The
substantially pure crystalline form of Claim 13, wherein the substantially
28ure Aryubstandaty mpuis crygiadiesiferintdy ahthedipghbeidersaitiesdimethyl-N-[3-(4-
D A PR LR AT L iz Ffing -
beozZamift® 30.7 (20 degrees).

22.  The substantially pure crystalline form of @Gi&1, wherein form A’ is a

monohydrate.

23.  The substantially pure crystalline form of @21, wherein the substantially pure
crystalline form is characterized by an x-ray pondiéraction pattern having at least one
maxima selected from about 4.8.6°, 11.6, 12.1°, 17.7°, 20.6, 24.5, 25.3, 25.8, 27.3
and 31.6 (20 degrees).

24.  The substantially pure crystalline form of @Gi&21, wherein the substantially pure

crystalline form is characterized by an x-ray pondiéraction pattern as shown in Figure 6.

25. A substantially pure crystalline form A” ofdthydrochloride salt of 4-methyl-N-[3-
(4-methyl-imidazol-1-yl)-5-trifluoromethyl-pheny-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.
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crystalline form A of the hydrochloride salt of 4-methyl-N-[3-(4-
2methyTheniilstantiglly-puisficiyetrhiagigr phenGis, (wheyai fosn/Ap siamiayarous.
-ylamino)- benzamide. 18. The substantially pure crystalline form of Claim
17, wherein form A is a dihydrate. 19. The substantially pure crystalline
2form dihelsitpstentiaihepele giestallnradatainf GBS, vhstainibersrpstantially pure
CHAAFIE R AT DU AP AR, AP WIS Q'—ﬁé??%?\ﬂﬁ&%&%ﬁébﬁﬁ@ﬂ ﬁ&%@%&%ﬁst one
axima selected from about 8.5, 11.0; 11.5, 17.2, 18.8, 19.2, 20.8, 22.1,
naxinzssel¢oe ditgreabpurd, & He ELBsthhialhs furtdcfy stblindSdnief, 17.6,

F=Y : rej i rystall rm s characterized
P Do e Pt e R e e
substantially pure crystalline form A" of the hydrochloride salt of

-methyl-N-[3-(4-.. . . :
Z%ethy Pf%?&é)%}%!&tay'ly.8%&%%%@&99! BT AR A8 SHRSTARTRIN Ry e
crykaaiine Yol iz enaidet22 ey anbstay paliiftaetionyptalémeds simoomGiakigure 7.
21, wherein form A'is a monohydrate. 23. The substantially pure
crystalline form of Claim 21, wherein the substantially pure crystalline
2fbrm 8 shbstartBaizepuby apstatine gomrderaiffyaodiciopattesatiod vimgetit e BISt3- (4-

S IS Al e bR Ao etinor

berystalidee form of Claim 21, wherein the substantially pure crystalline
form is characterized by an x-ray powder diffraction pattern as shown in
Figure 6. 25. A substantially pure crystalline form A" of the hydrochloride

36alt ofThensetispuMNidiy pure crystalline form of @29, wherein form C is a monohydrate.
(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidi
n-2-ylamino)- benzamide. -46- 26. The substantially pure crystalline form

3af Clale28ibstaatiity foura oy stadimeyidroust ARIT hbeebsthasaldgtpatially pure

c%gt%tlﬂm?om\r@ (%a%%@iggd WSE‘%&%D%SM&%Q&@%&%& having at least one

maxima selected from about 8.6.C°, 8.9, 11.2, 11.8, 13.3, 14.0°, 17.3, 18.4, 20.0,
22.1° and 23.0 (20 degrees).

32.  The substantially pure crystalline form of Gi&29, wherein the substantially pure

crystalline form is characterized by an x-ray pondiéraction pattern as shown in Figure 15.
33. A substantially pure crystalline form C’ of thgdrochloride salt of 4-methyl-N-[3-(4-
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-34¢pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.

34.  The substantially pure crystalline form of @Gie83, wherein form C’ is anhydrous.



and 315 (’20 o.le1gr_ee.s1). Zé. ’The.s_l;bstér’ltiall.y ’puré c’:rys.ta’lline- f(;)rm .of Cléim
325, whereshRtaRIAM AR p@EnefosmpfddbinvRetdinthetenbaianialbnpure

- | l
R TR 40 Ll Rkt e
nraxihgl erdiechironymuitifubBnethiiohehi/il 3L Bi8p iddih -34Wd-pyd it -2
(-gla i %)S benzamide. 30. The substantially pure crystalline form of Claim
%9 %re h form C is a monohydrate. 31. The substantially pure

crystalline form of Claim 29, wherein the substantially pure crystalline

e L
cyEa)line. fyra0Dghameteine d D2 8-tygpendi ARliahpasies R s Eigure 18,

crystalline form of Claim 29, wherein the substantially pure crystalline
form is characterized by an x-ray powder diffraction pattern as shown in

3Figurd EebI3NTRIYUPSR TR ineéoony Sihie bydiea Wristeiselhyitavribyied-[3- (4-
f4. I-N-[3- . o .
R RSP Eitoromethyi-phenyl Sidin 3 vpyrimidin 2viamino)

bsnaamidy- benzamide. 34. The substantially pure crystalline form of Claim

33, wherein form C' is anhydrous. -47- 35. The substantially pure
crystalline form of Claim 33, wherein the substantially pure crystalline
3brm iShshaubstenially byracysiallipefader oifitdbtiovhpeatefarnsSing matwsol
Sgwatgnaxima selected from about 6.7, 6.9, 9.1, 11.4, 12.0, 13.8, 14.2, 24.8
nd 25.8 (20 degrees). 36. The substantially pure crystalline form of
Claim 33, wherein the substantially pure crystalline form is characterized

8 B U R T T oy o

caystadtingl fnBig4haracterized by an x-ray pondiéfraction pattern having at least one

Limi DBt | .3
S TR P
2872 \haFe2bfdTAGSE, i 7adhaetthaBdl (20 degrees).

40.  The substantially pure crystalline form of @ie87, wherein the substantially pure
crystalline form is characterized by an x-ray pondiéraction pattern as shown in Figure 19.

41. A crystalline form D of the hydrochloride saft4-methyl-N-[3-(4-methyl-imidazol-1-
yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pymidin-2-ylamino)-benzamide.

42.  The crystalline form of Claim 41, wherein thgstalline form is characterized by an
x-ray powder diffraction pattern having at least anaxima selected from about 5.8.4

and 9.8 (20 degrees).
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7.3,9.1,10.8, 12.1, 13.0, 14.5, 14.9, 18.9, 19.4, 24.2, 25.0, 25.4, 26.2,
437 .4 dig z8/atatioaitsgie o5 1am Fhandigseta HiRaiglbie ooy A FohiNnGAN X-ray
g\kf’d@} aEﬁMSﬁegMg(ﬁf%qu (3 ﬁystalhne form is characterized
by an x-ray powde raction pattern as shown in Figure 19. 41. A
crystalline form D of the hydrochloride salt of

44 metﬂ%dﬂs@rﬁ‘am%ﬂ%é Qé‘iﬁﬂélr %&%@W&Wh@@%ﬂy& 2methyl-N-[3-(4-

-(4-pynidin-3 -yl-pyrimid |n ylamino)-benzamide. 42. The crystalline form
naﬂtm{bmdmzquﬂewtﬁ@@@@@thﬁ@k@ﬂﬂ]@ﬂéﬁw@m&ybmm&m R-pAgmino)-

peAvediffraction pattern having at least one maxima selected from about
5.7, 8.4 and 9.8 (20 degrees). -48- 43. The crystalline form of Claim 41,
wherein the crystalline form is as shown in an x-ray powder diffraction

ABAME R RSSHROM AN &H@c%%téﬁn@fé%%ﬂ@ﬂymﬁﬁr%ﬂﬁ@?é orm SE

of the hydrochloride 'salt of 4-methyl-N-[3-(4-

dinethyliprinezer s9Nagetrifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2
-ylamino)- benzamide. 45. The substantially pure crystalline form of Claim
44, wherein form SE is a dimethylformamide solvate. 46. The

48ubstahgaippiantialy uisrravRsains: fotaief Sidtdnuhereihthie subriaftially pure
cRI4i8IIRRY RSAN i?ci%ﬁ&c‘t%ﬁi@d %%H%@%WM&@H@%Q?&H'#&W Ieasé one

pattern having at least one maxima sélected from about 3.4, 4.5;5

nezinmelerteding atnet 348, 18 555.7,4. A48 196, 288, 2-B§’ 43, g, 14.8,
1%47’41ﬁm &5%02%42?’? %Z %1(39 2 % tahﬁhf Mﬁ%ﬁgﬁ‘%& |

cryst orm laim 4 ereln ially pure ' crys
form is characterized by an x-ray powder diffraction pattern as shown in

A70uregd o ??%tifrl\ﬁe{l@(éﬂ%'@%ﬁﬂfﬁe?&%@?%é{ WRSLH R P pure

salt of 4-me

crystidimhénfidazelebayhetetibdrg arerndyimmidr3s (idrpyeitina 3y IspovimidiRi@ure 21.

-ylamino)- benzamide. 49. A substantially pure crystalline form A of the
sulfate salt of 4-methyl-N-[3-(4-methyl-
48. A substantially pure amorphous form of the bgtitoride salt of 4-methyl-N-[3-(4-

methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-34¢ pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.

49. A substantially pure crystalline form A of thelfate salt of 4-methyl-N-[3-(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyrid-3-yl-pyrimidin-2-ylamino)-benzamide.

50.  The substantially pure crystalline form of Giad9, wherein the substantially pure
crystalline form is characterized by an x-ray pondiéraction pattern having at least one
maxima selected from about 6,3.7, 9.5, 10.7, 17.9 and 18.9 (20 degrees).

51.  The substantially pure crystalline form of Giad9, wherein the substantially pure

crystalline form is characterized by an x-ray pondiéraction pattern as shown in Figure 25.
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x-ray powder diffraction pattern having at least one maxima selected from
53bout/sBbsiantaly porg crysalbinei fogoR 20 thetpiess)t sl Treshylstardamgthyl-

o R R TS R L R gy pegamce.

shown in Figure 25. -49- 52. A substantially pure crystalline form B of the

saulfatgpall ol dmetiviNalsr ééféfﬂﬁ@ydrm of @2 wherein the substantially pure
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamin

cojstrdinaipiaes smraﬁf@rﬁﬂ@bbdrﬂrany@up@wﬁgmﬂ@ petieroneviieaseast one
maeraiadie SRRl Ruie £rystgling son #Oaﬁb%g %%Q}by an

x-ray powder diffraction pattern having at least one aX| a s€lected from
about 7 3 17.7, 19.0, 20.2 and 20.8 (20 degrees). 54. The substantially

aure e FRr éwoéu%a&@s%[ﬁ%%m%pﬁﬁft\ﬁf@gﬁl%é’g%s ntially pure

cryst |ne ormIs characteri y an x-ray powder ction pa ern
ceysh@iintfeigusecharagsrizedtystantitdly pundidragtianipaitymagsbpwn in Figure 25.
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide

Sree baswibsianialin poeesusialniafiyrpuBeot Ateiin B fgmethyhimidaesizbl)-5-

B A o B A R S e i R pase.
Vﬂ@@@ﬂ‘é@e sebthetisiip staatkilistpline my@twm@ebzﬁﬂ @R BEpwRaEdliffraction
r acﬁiw"r&‘a 'PéRé{rS %3%'111 %é%r&bbsf@ﬁ%fézgd% aié?ralyzt%@‘%‘?%

ernas s own |n igure 1 armaceutic
1©cﬁ°n4mn$2©ﬁ @rdpgisag). (a) a therapeutically effective amount of a
substantially pure crystalline form of 4-
methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-
58:yl- mrrmmstanyimmmybmmdmm@msomb@hemmmdang pure

e of .claims 1 to 5 and (b at lea har aceutic
oS R B e o LB PR sholim i rioure 1
composition of Claim 57, Whereln the substantially pure crystalline form is
? % the h dlgﬁ%orldes 0 |
)H- -fgaf 3 y?’ﬂﬁ’%%{ % F W%r si.'qughjoromethyl -phenyl] -3
-(4-pyeaylia<Beydgmuticatre Zegihaianperofensolgsatly pure crystalline form of 4-

methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluorométl-phenyl]-3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide free base or sattr#of according to any one of

claims 1 to 56; and

(b) at least one pharmaceutically acceptablearadiluent, vehicle or excipient.

58. The pharmaceutical composition of Claim 57ekeim the substantially pure crystalline
form is form B of the hydrochloride salt of 4-melN+[3-(4-methyl-imidazol-1-yl)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidir2-ylamino)-benzamide.

59.  The use of a therapeutically effective amotuirat substantially pure crystalline form
of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-triflummethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base or sadtréof according to any one of claims 1 to
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n-3-yl- pyrimidin-2-ylamino)-benzamide free base or salt thereof according
S triyheneastuiagivie ofte naedicanest taethatnbf of adliopasmedichiesionsis to an

iﬂﬁ)lﬂ&ﬁw R)ttéﬁm(lﬂ%eeaﬁ&lw&(:h responds to an inhibition of protein
Inase act vity. 60. The use of Claim 59, wherein the substantially pure
crystalline form is form B of the hydrochloride salt of

o el NS TR 30 DA Th iBeIE AR ERIATABIONH = 16 B of the

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide
hydrochloride salt of 4-methyl-N-[3-(4-methyl- |m|ziai 1-yl)-5-trifluoromethyl-phenyl]-3-(4-

pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.
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