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~ as well as to methods of making the same, pharmaceutlcal compositions comprising the same

and methods of treatment using the same.

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
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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



bei ng used or studi ed not being conparable from one
| ot to another. Once chosen, it is inportant that a
w@eloyioisphi ¢ f orm can be reproduci bly prepar edP@n@s2006/027875
remai n unchanged for prolonged tine periods in the
dosage form developed. It is also desirable to have a
processfor producing A
4- et hyl ~N-[ 3- (4- et hyl - i mi dazol - |
-yl)-5-trifluoronethyl-phenyl]-3-(4-
for ppytuicitigi-trestyl-Pi[3-(i-niethy Rinyidardl Fleyl)-benflaciodestliyl- ﬁhjegsl’l] 3-(4-
urity sjnce the presence of .inpuritjes nmay produce

nyl‘gﬂéeiélrI?Yé’dm@Hk? Y brype ckanzanidedn Sl mysits $ineshs gerseeRspf dmpurities
may mﬂ&Qﬁhﬂ%ﬁe@ﬂ»ﬁ&ﬁ%%s o?ga&at al | about possible

rystal nodificati
4- meth yl -N-[3-(4-nmethyl -imdazol -1-yl)-5-trifluoroneth
[000¢] \M@e’&ﬁ)@MOOSZ&MAI provides no information at all about possible crystal

IS SR I E S R BRI
pyr1d1§13tyltb6£i‘fn@fﬁﬁf 271A0Ho Ebdhvhmare Tk @om! ?Hﬁnd’@r&%}ﬁ IR0E284m a

gl ves no indication that the i cul ar

mlxtn@cqf;tgtre&iyﬂr@man@nd gdwhaactpss, énth 29@)4/%52&@% giyeppo indication
that H%Z)tart&%[ %ﬁ%ys%lh%ﬁﬂ)%luts&g@l%rer% %ht{) tbg %g@?e%p r‘?ﬁjat grtmfgr %frildltlons

orm ac ow su pr S

mlg}hﬂzﬁ radﬁptumb inbaify tHeerghtdlfigs fofin aehiesed| It hoghdw Gﬁph@ﬂﬁgly been found
el pol ynor phi.c forns of 4-methyl-N[3-
that tq:,‘r;fq:rﬁpqﬁrﬂg%lépodlﬁcatlons (novel polymorphic forms o 4-methyl-N -[3-(4-

ety el BT P g v

benzlamlth) ehaaetdrlmd lehow can lod prspaed by khoisebegteed!pseleetsd process

cond§fons, e aRdipS ot iobyent SeEm Surny oy EfRbet on O
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[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.
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plates usmg 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.
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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.
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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)-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.
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[0036] 4-methy1—N-[3-(4-methyl—1m1dazol-1-yl)-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



hydrochl ori de salt of

4-met hyl - N-[ 3- (4-net hyl -i m dazol -1-yl)-5-trifluoroneth
W@ beoploessgo | - 3- (4- PCT/US2006/027875

pyri di n-3-yl -pyrimdin-2-yl am no) - benzam de as

recorded using a Bruker RFS-100 instrunent. [0035]

Figure 25 shows the x-ray poywder diffraction patterns

for fornms A and B of the sulfate salt of

4- et hyl - N-[ 3- (4-net hyl -i m dazol -1-yl)-5-trifluoroneth
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term§‘{5(§1§tte8” Wop%ugﬁﬁlﬁia'lﬁ%ufé" rGH! HRGKS (enySTRA LT tlﬁ%r}fs@a[ll’@e 4-methyl-
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prefek A2y BDRYATOVE nior@piefdrily apRysigsoed, apdhrieprefesabl) ar layst 90% of one
structure and preparation processes. Wile

of thp etyyieBinsrpans desesleddhreiy iy@ees to the ability of a

compound to crystallize into nore than one distinct
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patterns with regard to m nor peaks. In
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



addition, the term"about” with regard to XRPD nmaxi ma
values (in ) generally neans within 0.3, nore
woe@rershly within 0.2, and nost preferably wi pei/msmoq/o2787s
of the given value; alternatively, the term "about”
means (in this and all contexts) within an accepted
standard of error of the nean, when considered by one
of ordinary skill in the art’.” As used herei n, t he
ternms "isolated"” and/or "substantially pure"” nmean nore
d1rect%\{'f6na él%s/f’aﬂtflaﬁ f}ﬁ.\r@& f ﬂe'fﬁﬁnﬁ MH%{hyI-N -[3-(4-methyl-imidazol-1-y1)-
3 azol -1 -yl)-5-trifluoronethyl-phenyl
-trlﬂilerﬁn(ed}yﬂ)-phermth) 34-3105’1:@5?11‘3 m-mmmﬂhll-?’rwmé)' eeaads fiee base as

sal.t .esen in one of the fornms descri bed
Ch”aﬁ%ﬁ‘@dﬁ)yéhﬁ%dﬁ%ﬁg\lﬂ? at |east 70% nmore preferably at
| east 80% and nost preferably at | east 90% of one of
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The f t enbodi t of th
cryseliedom & e mot Sk et byt DB AV 3

(4-13}’2(11'1}8% Kb}i)yrﬂ‘u[dgl—%ﬁllam&nﬂg/})enzam aez% e lrase gc_)m} ]t3ro|f ftllleufé?eolmg? F}S not
hygro)é&orﬂ@@ﬁﬁédn}ﬂuﬁrwater uptake of less than 0.2% at 25°C up to 80% r. h) and has rather

(4-pyridin-3-yl i m di.n- I
low spaBRLY RHTHINCRHS w‘@r BB 360 O e RE] § on el EppE 2.8 and
e S i v
were buflfed by sldrtogavimetrie analzswrgmd_d]éferqﬂqabscgnmng calogmefryppd are as
follo at pH 1.0; hygroscopic behavior is reversible. Form

W:'s basic thermal properties were studied by

t hernmogravi metric analysis (TGA) and differentia
Tabl§§amﬁbﬂﬁapﬁ<ﬂfetmtdfm‘réé>§6‘%e frth Bre as fol lows: Table

hermal Praperties of Free Base form Af00381The

Meltmgp@yt(qnsnwder diffraction pattern of freeNZE‘) 1§e form A

Decobip6iveon @&inptr@@st one, nore|preferably at >888°C t wo,

Loss oh lilylng TOT € -pPreferably at [T east four, <ands (RasioeC)
preferabty—att—maxima setected from about 9.2, I1I3.1,
13.9, 16.7, 17.9, 18.4, 19.8, 24.1 and 25.8

[004%@%&1 ?}eﬁaw%pal?fﬁta@ﬁcgﬁ AROES ﬁ@aotﬂisé €St B sk@@dat 1egt 66k, more

I's and a ot her forns
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 puré
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



addressed in this invention. A particularly preferred
enbodi nent of the present invention isdirected to a
waamsasre al |y pure crystalline formA of PCT/US2006/027875
4-nmet hyl - N-[ 3- (4- et hyl -i m dazol -1 -yl ) -
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2-yl am no) -benzam de free b §€ as characterized by the
XRPD of Figure 1. [0039] ThZ second enbodi nent of the
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Hand%aks t/aiﬂay M@cefuﬁzm@zz@fp H. Stahl and C.G. Wermuth (eds.), VHCA, Zurich,

| - N-[ 3- msthl-lmdazol-l-i(I 5-trifluorone B
Pp- 3%,4 3%@4@92)} -pendlngU Patent Application No. 60/701 406 (Attorney Docket
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apph&'floﬁ ‘1581ng{ﬁg 18%6(%1 Hgglenﬁ'{)eggﬁf: ! %en&)’l%éiﬁc PBints RERBAVA'OIB IFP, S,
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embosltments obthe ppasemtenm:tlyn are @&md t gagh ofhesespbgiantially pure

bl |
eyt RGP o ac A PR SE GRS LERDRRRM o2,
trifluBRbdekISpAEIN]- Qr@fp@hamds gtrpmlhmmz YOiminod-bpizastdd.

|nvent|on i's dlrected to a substantially pure
stalline formB

10043 Hormmofing cpachiendeylin dibyarass wpich hgs rstprligpRgrEpftalinity.

In thé(/ hre?gh%gék lnegqan?l vapor, foxg} A convergs nt10 g(o)ljl’l’_l ]ge(ggsg%bgde b?l?vev)e A DSC

scan bﬁﬁﬂm&@ 1rﬁhﬁit@c1hzﬁrth€ é@:hyklyatlbhe)f KRHD(deprla@M rbove 7°0Ds1domplex; a
In addition, various jisolated salt
final gndgtherpnic Nze[ng at@onpt Yt COHFPLRes 1 m?/lp}lg as ﬁ’lOWl’l by DSC, TGA and
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anhy}lir%ruls olr/mt 3 ldlesnc%beé) Fllther below) was obtained from about 135°C up; after

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



For exanple, each of the hydrochl oride and sulfate
salts exhibits several distinct crystalline forns. As
was@dosrei n, "salt” refers to a conpound prepeCEUSIY6/027875

the reaction of an organic acid or base drug with a
pharmaceutically acceptable mneral or organic acid or
base; suitable pharnmaceuti ca1 |y acceptable minerals or
organi c acids or bases are a§ Tisted in Tables 1-8
i nHandbook of Pharmaceutical Salts, P.H Stahl and CG
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12608315, 338 098, RHOFHGRDY HdaY 624,17 4 45538 122921 IR EiP8PLm™. Ina
prefe%reﬂﬁri’bpldnﬁbl{t %‘f l(h’b pmareh?/xhv%nﬁodaz Slibs‘aanyihlly ﬁ\ilre crystalline form A of the
trifluoronet nyl]-3-(4-pyridin-3-vl-pyrimdin-2-
hydrgehiopidrpl AT [?d%mtﬁﬁd%%%?] ﬁhé—t%%régﬁﬁ"appﬁ@yll-3-<4-
pyr1cﬁﬁ‘|3 1L ﬁfﬁhl%@-?{aﬁhﬁ%%ﬁﬁnﬁ@% £ Adr Rl by RABT-RAMAN spectrum

’ yst I nit e presence of net hanol vapor, form
havidg atdeastphes nmaye preferaBy (at bestrtivbestilbebrayreferabhs@ lsast fousfand most

SRS TR T —

therrﬁe\d%ﬁlg@its _%?GQDTA? EREFGToRE POMEs hyd}oﬂlﬁbhdé‘ﬂalﬂg sB&onvh Figure 5.
GA and XRPD. XRPD at vari ous tenperatures

an internedi ate form between about 105-135

t [004eké§<q¢,1tpgnab@§§ta]hg§ dommprrelated tp dprapd, ofiies ydrpchlonde salct: include
R0, I U0 B8y O o o
fomla{b,metpebﬂﬁﬂ(j. Hprm & tcemverts within a few minutes under room conditions to
form A. The x-ray powder 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



heati ng up to about 2050C, form A" retains its form
upon hol di ng at about 400C for about 30 m nutes.

WO 0@18])58The x-ray powder diffraction pattern fPRPCT/US2006/827875
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becomgh amiorpiipu uporain] dieg iat alwhva AGEL for pbed 3BymianteFTFomR B* converts
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preferably all, of the IR bands noted above. The
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19.2% hewrP zms#ag 0P 234°, THe°, rml 0%, BAMANS BaNZIB0Bne d@%&@if A particularly
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preferved pmbpdgaent o8t prqszat)quntm is digeped tp@zsslbstglymllygom crystalhne
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erre pre i nven
trlﬂustdméthyitp}ahyly 3pUr@yricing 3 tydlplytingdih o yﬂmﬁmf) behgamide 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
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formIB @del@er% back to the monohydrate. Overall, Form B is favored in solvents with low
moisture content (<5%), and form 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



[0045] Crystalline formB of the hydrochloride salt is
a nonohydrate which has a theoretical noisture content
wo@R003/0138y@nd shows superior crystallinity and pOyEsmaé/027875
stability with respect to form A of the hydrochloride
salt. In the presence of ethanol, formB converts to
formA A DSC scan of formB shows a first endotherm
at about 1000C 12Q0C whi ch corresponds to dehydrati on,
i.e., transition to an anhydrous crystalline formB';
mon@i§dratt dpdeblns dasadie chirdk-mygoikler difictvhpatterh FEOLBrM AT the

ds t Iting. XRPD at_ various tenperatures
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i ng at "about C for about 30 m nutes.
21.9% 3B 08r23s8°y4.91}, 85.8°, RE\W° M Mmiftamd 2617 €20 deppensk oAiatticaiaslytp@eferred
formB..[0046] The x-ray powder diffraction pattern .
embgehe %Pr&ﬁflnct HaeRyeR Mmestfmeg dea guhstangiplbyurg crystallige form Sp of
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e 08ORE S of A0 N L3S s T gt gy
3-(4-pusidied -3 epwponidih-2ybamiabpbenzamiie B.cRaradterided H2the XRED 8f
i A el i 9 Erhia B v o o
methRA6]tsoBlaterdoriésprirey tb Sokne BD athe RERY polvdbN@RPAESR Phttern for form Sp’
invention is directed to a substantially pure

of th!% hydroghlpridesaliothayi ableastipae.petie putfersblycas least twopftill more preferably
- met hyl- N[ 3- (4- wet byl - imi dazol - |c V1 )2 55 o co cmo 1r co am 1o
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Figure 8. 'The FT-1R spéctrumof form B of the
30.7hgrdegtee®)r iAdparsiahlorly proferneit dmybodnent of the present invention is directed

_(4-npethyl -ini dazgl - _ _
10 2 pBhRiABRY PSR ORERPIR Sprediths hudochiorids el ety N-[3-(4-
e S R R R ph =3, Py - viamino)-
benzagris as BFActeri gty the KRPD 68FigukdiB4, 141 1, 1378, 1343,
1304, 1279, 1263, 1230, 1197, 1181, 1120, 1089, 1046,
695

009 R £ BP o iis A ity litlmubdle B S nieRefohr
methand Wapd fdriaC lcyn s @o €oritsB.alAl DBE st §f BrRiC $Ho s a first endotherm
at about 100°C-120°C 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



hydrochl ori de salt of
4-met hyl - N-[ 3- (4-net hyl -i m dazol -1-yl)-5-trifluoroneth
W@ keoploessgl | - 3- (4- PCT/US2006/027875
pyri di n-3-yl -pyrimdin-2-ylam no)-benzam de is
characterized by an FT-IR spectrum having at | east
one, nore preferably at | easfs two, still nore
preferably at |east four, anc? nost preferably all, of
the I R bands noted above. The FT- RAMAN spectrum of
spectramrof ﬁ)mf Ctdfelhwl@rdmdhﬂmide&eltsﬁhhnethyl-N ~[3-(4-methyl-imidazol-1-yl)-5-
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Flguﬂ:yw dftie rﬁamllRméhaﬂrb Qb&n233k?'@9§9)28*8@”1?@7@)‘ g6, %5@83 1556, 1455,
shown in Figure 10. The mai n RAMAN bahds are abo
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crystallige &rabCl;@f the hyé?wblcrr@msa Htknpaslkyl- Iﬁ@{féﬂmﬂm-mdml 1-yl)-5-
iR S 401 205 R sy BB 3 Rteried
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e%afbgj glree A particularly preferred enbodj ment_ of

prefefdfl) SHESLIUr; HEReS: orerabialoe e RAMADS busk aRiscappye.
pure crystalline formB' of the hydrochloride salt of

[005ﬂ] lﬁhg&ﬂa tid é@tﬁg&?ﬂ%@fﬁ%{}%l bﬁghgcﬁ%%nczrgétal line fo form C’. Form C’ converts
Wlthln pwcmentez eud@yomm@omﬁﬁmmtb afniyiure of ﬂ)mﬁ)ﬁ)amieﬁ tThe x-ray
powdgl) dlsf%ractldn pal‘r]tern or ¥orm Pof 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 6.7°, 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-
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[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-



30.7 (2Qdegrees). A particularly preferred enbodi nent
of the present invention is directed to a
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hydrochl oride salt of 4-methyl-N|[3-(4-
met hyl -im dazol - 1-yl)-5-trifluoromethyl-phenyl]
-3-(4-pyridin-3 -yl-pyri mdip-2-yl am no)- benzam de as
characteri zed by the XRPD of Figure 14. [0049] Form C
of the hydrochl oride salt is another nonohydrate. In
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s02, BB R Rt e ey pabagrie S presyvmtion,
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BT i N
moreipfdfeabiyQ least HURShadRidsBpreterdBly 811C5MMEE B badd8 noted above. The FT-
RAMAN spectrum of 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 is as éhown 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.



form C of the hydrochloride salt of
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spectrum having at | east one, nore preferably at |east
two, still nore preferably | east four, and nost
preferably all, of the IR banfds noted above. The
FT- RAMAN spectrum of form C of the hydrochl oride salt
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pyrnﬁiaibﬁmyﬂ@ﬁhhopﬁeﬂzhﬁhlw $5eR8ht eAMd ONL| Bbre éﬁeiéfaibfgﬁit%bsf v still more
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. the XRPD of Figure 18.
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 25.

[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-
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ef erably all, naxinma selected from about

pyridin- i y pgltpg@-@@fl@g@)}} @W[j’rgfegqblghmrgghqn}ﬁ) Yoeronagreferably
f70b b
o 1 B AR U 300,81 L
crystabliresforth prerwmnmthmconSpaéltromt eflonecofah€ selsdt@d forme. f orm D
of the hydrochloride salt of

[006@ %‘E {hgyaigs%c{;?éy % £ &g\%?%g e gaégllﬂé;:dltg ,rr%?ag 1R arpqnt §f theduventive
crystaBling fafth Ak, WA iR A& ©H0N8jcehinfedd iferee?; i 1]s Auﬂ?&feﬁt to effect
preferred enbodi ment corqu i ses a substanti a
C

treatn&n?@r&lpqepwopéﬁwpm]&ﬁvmt by the inhibition of protein klnase act1v1ty 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



the hydrochloride salt. [0054] Still another
crystalline formof the hydrochloride salt is form SE,
wokioci13830 a di met hyl f or mam de sol vate of the PCT/US2006/027875
hydrochl ori de salt. Form SE can be obtai ned by
treating either form C or the anorphous form of the
hydrochloride salt wi th di neshyl formam de vapor at,
e.g., 250C. The x-ray powder diffraction pattern for
form SE of the hydrochloride salt shows at |east one,
formmintionp seéleasabblgtsapowdeas tcapsubes, sitppbsitanies suppeatiens dpysates, and
| east four, and nost preferably all, maxi ma sel ected
aemff‘ﬁ%m 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,
[00631* Yt addthér endodinert Of theAitbsedt inYekt#RIS 811688 to Amethod of treating a

. particularly preferred enbodi ment of the present
diseqsp vl gppangs & areiphiditierpofpretgliskinaseiaalivify pumprising the step of
admﬁﬁs@{%k 'a&_ﬁp%g{l?n%(% ﬁ{/ srutcﬂ %egtﬁgeé? 5_1: ﬁqle(r)e{ﬂeg&ca ?,l etffeg{ive amount of a
substanihlly Purt civistallgneoforrh Y U=rhdtBylyN ][ 3 <(3niethydYifvi @Hz0t-B-y1)-5-

rimdin-2-ylam ng)- benzam de as characterized

v -
triﬂ%%f{l%ﬂxﬁ&mﬁﬁ-@r@aid@é 1-pygose-2-Hagdrm thesrnrige apqording to one
of thb l@&rligp%ﬁédiﬂfégﬁ So? Eﬁ’esﬂr eéjt ﬁl?e rtg)rnhwﬁn (a!pr@ferre ?Al%@[‘ﬂ%ﬁé the

pseudopol ynor of t chlorirde sa
substinti@iyhpure Sys@lfnb- forh iy forind déthe lhylroghlpriBe salt of 4-methyl-N-[3-(4-

trifluoro yl -phenyl] -3-(4-pyridin:3 .
methy;-r@&%?ln%%j ﬁl@fﬁ%@z@@ﬁﬁkﬁféwﬁwﬁirﬁ%@#ﬂl@ﬁﬂdémmo)-
benz@@lde. Fr&Rradl/, Mte HAnIIOR Wr@?%f@raﬁ?rameag—thm"/é%ﬁﬂmg Preferably at

f orm spont aneously converts to the"formA

least[$ptr, ondth mwst prefesalily atleass 90%s, of thgermtallnay fooms:dmenisteiedds of one of

the ir%ig% %O{E%lssf é:snrﬁoiegﬁﬁ@g)?giﬁ?sgr%]ﬁg% m%agsh%a%l i rgtgdn itn!;l%de oral, nasal,
pareiitefl, 8551041 prans@erdial tahe radthly dddbisistation of tht Bfstalline form may be
hydrochl ori de salt of 4-nmethyl-N[3-(4-net h%lll m dazol -

accompfipheddyradpinigatinpeeiinphagneseptival gopposiiien of #issinyentionor via any

@Fﬁé v@ibhAM no) - benzani de is shown in Figure 22. The
othe -Icgvégéctfum of the anorphous form of the ‘

hydrochl ori de salt of
[0064]} Spedifit etbpin(edtsmeitheyinyenticarzibtl ndw e Jerbertstrafel] by refertnbe to the

L. - phenyl ] -3: (4- pyridin-3-yl pyrjmdin- .
follof g SRS dEtisuf broindbrdrofofiiuhee e malss arestisclod soley by vay
of illG®tRink FhdmPEsi A BAARGMH 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.



1671, 1615, 1556, 1479, 1447, 1416, 1379, 1354, 1308,
1263, 1225, 1173, 1130, 1025, 1090, 802, 753, 707, and
wed®7om810 . In a preferred enbodi nent of the pPEBER1006/027875

i nvention, a substantially pure anorphous form of the

hydrochl ori de salt of 4-nethyl-N|[3-(4-nmethylimdazol -

I -yl)-5-trifluoromethyl-phemyl ]-3-(4-pyridin-3-yl-pyri

m di n- 2-yl am no) - benzam de i s characterized by an

FT-1 R spectrum having at |east one, nore preferably at
Example two, still nore preferably at |east four, and

nost preferably all, of the IR bands noted above. The

T us fo of
[OOGﬁy%Oé? bR I?]:)fpﬁjmyaﬁi%h ﬁr%ﬁs;flg {@methyﬁfi‘f-p (4-methyl-
imidapet- lthl)—ﬁ-mmﬁilaﬂomahyypher&}]t-3—(4—b5&h@dlﬁfBeiltb’§‘rnﬂHﬁln2'inanﬁn&)‘lbé?lzamlde

pyrim.di n-2-ylam no)- benzam de i S as
is eq‘i‘hb%f?r&u ‘WﬂFi gtlr of plistedrypdvens for aridusin Golzovdsinsr watebbath at 25°C + 0.5

(Tablggggnd %(g‘?i O%‘sz(é%blejzlggi"hetigm fol éggareé‘" 4?edgég%9@é-]f§r81% minutes in
the ait.5%he Jal{d] pahtli4 thedlibvesapsted B9 XRVD. if dﬁﬂ‘er@n&g &l Hs@r@r:ﬁl additional

enbodi nent of the gﬁr}esent I nventi on, a substant
1nvengqtg)n§ﬁ@r%@g@ed agp ,OTGAhmfﬁayQﬂ'@Rh Iscaninthey eﬂcajtlbn(mﬁlcroscope

(SEM) TR LRI RGN, S detemippt afirrevapgpetpy pf the
solvent idivacBuy bpgiavinhetbenzani de i s characteri zed by an
FT- RAMAN spectrum having at | east one, nore preferably

ea still nore eferably at |east four, and
Tabl%stqﬂﬁé’f" @?%W)’/‘hﬁql"e“&’? at ffe CF\’AMAN bands not ed

~f

abov l_ Mbbj FOT é u e—sal o1
Obvi
— Ilb‘%ly N34 n;t hyl oiu"_b‘lliiy _mg?g VIRVE- ‘ Form
q..f!ucrcrrnthy!-p enyl | B
Acetoniitile 4. pyri di n- 3-y| - pyri ni d|<h3 2-yl ani no) - benzani ds is

Ethangh{@8%er __enbodi rrent of this imvention. [The x-ray powder
Ethyldeefaer acti on pattefn for forgg A of the sulfate sagt of

: Methélmrrethyl I\I-[S-(4-rretny|-|mg1 20|-|

Propaq-\éloi 2 tT .uuiuu thyt=pheryH—3—(4-pyr+edin-3 ylgyri e
Toldl T2 yH an" AO) b]enz—am—de—siﬁ;ws_ale st_one, nofe
Rt eferably at least two, sthd| nore prleferably aB
Tetralfydeo&yant oyr . _and npst preferibly all, naxi ma sel egt ed

Tetralfydofiraatyotet 1:6. 3, 7.7, 9.5, 1827, 17.9 and 18.9 4

Acetoi{Blegerags) . A particularl Yoprererred embodi rTEll[AUf
I I AW A

Watol N€ DT €SNt 1 NVENTTON 15 Urrected—to—g-substantiaHhy
af 'thlg c-||| 'F Qf Qal ‘I of B

pure crystattine—formA—-of
4- et hyl -
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)




N-[3-(4-nmethyl -i mdazol -1-yl)-5-trifluoronethyl-phenyl
]1-3-(4-pyridin-3-yl-pyrimdin-2- ylam no)-benzam de as
w@ebaraciser i zed by the XRPD of Figure 25. [O0057PCFHURI008027875

of the sulfate salt of

4- et hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl)-5-

trifluoromethyl-phenyl]-3-(4»pyridin-3-yl-pyrimdin-2-

yl am no) - benzam de i s anot her enbodi nent of this

i nvention. The x-ray powder diffraction pattern for
Exampled B of the sulfate salt

of 4-met hyl - N-[ 3- (4- et hyl -i m dazol -1 -yl)-5-trifluorome

hyk: | | n-
00BN A SRR R g N 5 et
imidgroé el pbyfladromesdst-phony]]-5{4- B%rndl’ﬁfﬁyl%ﬁfn@iﬂﬁpi ma’ﬁ{mo) benzamide

Ieaﬁ.fo r, and srfr;;vt prefera , maxi ma seél ect ed
Were £] {1 varigus spyvepts. 19. 0, 20.2 and 20.8 (2Qdegr ees).
A particularly preferred enbodi nent of the present

Tablké BY Eduilflakis q!fAegtl\q thds@ substantially pure
crv?talgl |r21lel ?orm t%g sulfate salt of 4-nethyl -

N- [ 3- Sotventet hyl -im dazoFodm yl)-[5-trifluor or®iiehtsphenyl
Ethajol @5%#- pyri di n- 3-yI - pyrigm di n- ZAﬂeyhai{ghIQO) benzam de as
MethQMQ%%t@Irl zed by The XRBD of Hi ,ﬂ bﬁﬁ@gg (66581

Y h Py to—the—above nowd ey fornms—of the
ety ?%ﬁ e"8lIt of 4{methy?ZN[3- 34419%1%9|extrameaj<az@|formA maybe
5—trifluoromethyl - phenyll] ee base polymorph
Methaﬂ?{?ﬁwﬁtﬁrl di n- 3- vi - pyri i di n- 2-4plhaurs #6) - benzani de,
Methpitp0.25% faere salt al SO e®i sts i NoRBura4YOr phous form A
MethprioBfoes weg enbodi nent oTAI/JI%he Pre§&iHcar: YT énplﬂAa er lghours
Meth%mc% \)v’g‘tgls a SUDS[ e at BY PUI I&pl’é eb’aporatlon of ﬁl%rlallte from 24 hours 40°C

9(1! C U
TeﬁaﬁMmAS/Nﬁar% (4- et hyl A midadol -1 -yl )-5-trifl uorometh

?—extydpeﬁlh&rﬁ]ébr]w@thérée\p%ﬁhdﬂﬁbe Basyl Pyri m di n-
2-yl am no) - benzam de. [0059] Various nethods can be
used to achieve the crystalline forns of each of the
Exanipled base (forns A and B), the hydrochloride salt
(forms A A, A" BB, SB, SBB , C C, Sc, Dand

I A R LA A N
~tnﬂuotbm@im@nyhénya 1 64 Eyﬁdlﬁmyl%ﬂ miB- -glas%ﬂﬂgﬁbéﬂz%id NBbod ple 2

zam de. ods are ‘as set ove and’ as e
can bg @Fqnﬁn?fhfoﬂf Né Cb@t&ﬂmquas apor dvapreatiohes ramdtempetatae. 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




crystallization at roomtenperature, crystallization
fromhot saturated solutions, and precipitation by
wa@odai7oissm of sol vent. [0060] Anot her enbodi meneCDUS100€027875

present invention is directed to a pharnmaceutical

conposition conprising: (a) a therapeutically _

effective anount of a substantially pure crystalline

f orm of _

4-met hyl - N-[ 3- (4-net hyl -i m dazol -1-yl)-5-trifluoroneth
Exampledheny| ] - 3- (4- pyri di n-3-yl pyri mi di n-

2-yl am no) - benzani de free base or a salt thereof

006939 fyxﬂ?%tbgrnﬂ(})ggggffogﬁ(%?f e Ba Ufh%%igg‘é’aﬂ% 8t L EN-[3-(4-

methphamdazxﬂdt—ylit—éI-thﬁuammﬂtyalphal}deI(4-©51r1d1lﬂ1l-3 yﬁﬁynmi&m%ﬂﬁmm)
exci pi ent preferred enbodi ment
benzgrigé i diss e laﬁlaeemwvgk FRYmh &f Flyent B569°6r rV@resmaining crystals
shou@’t%re V?ﬁgie? "L tl?eaéoiutfbﬁ pre. cof coopl g lod in pn ceﬁash qgnd algilt]a ec&.o ;fgﬁgeﬁlpltates
are cglllecpﬂqiemw fll-t@3 (hzied and 1nvest1gated by XRPD.
pyridi n-3-yl -pyrim di n-2-yl am no) - benzam de.

t % referably at | east

Tabl‘}g%cerg?tb klria%ngrg'%d? gf 3%8‘?'9)9“&%‘5353?5 80% and nost
prefeireil y at [ easi, @Y OfgrlaN€ [CTYSTAlTTNE QLM o
Metkafio?%@lglt(rlﬁ);br\[ e Cor%gﬁl tyomn hbl IUI Sgg%pqag‘epks dge tgﬁy.‘d,rlq'flpm. Iu

oI s 8661 —A—"tnet ap,dti € y—eH-eet+ el +S
Methat}\qlanrlatl-l to :'m:\  tH8 ambunt Bof _tlhe i nventive
Mﬂh@’i‘“&f&’ﬁtsq(?%hp f or t4ﬁd9 enBadni|firassherokd t o a subj ect
Tetrghydrefaend t her eof . i56-18uf f iNd rentts tjo ef fect treatnent for

Tetrlydde@ae condi tionsoabl evirdedidy 1@ nhi bi tion of

Ethalt 07 &1 1 K RS E oMbl Y NI T ol VN
EthaoP TPOUTTT 0T H]evg:rgwbd';'pj;\:f lI%l ..r&ﬁerf 0 ”cllld Ecu& T idm Ih);;
Etha A condit]i 5§ he QAVPI‘ ity thereof, the

Ethanoljesppcinicgcif ¢ he sd@ﬂ@ct in_feed tlmahnhvlu_eddc., whi ch
Ethaghuivhica®d) be rloutsonel y detBrm' naocbobythaasitussaans of

Isopropyddiguasly Skill |insphe af - h006Z o sl inify®ast one
Tetraﬂy%fﬂﬁ?@é{&'(ﬁ@') Y agGFPT ot €, CarmTer, drtuent; —vehicte
TetraHydro?uran \we{tg'lde‘th a 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




readily be selected by one of ordinary skill in the
art and will be determ ned by the desired node of
wa@caenroissre ation. |1l lustrative exanpl es of sui t B@T/8S52006/027875
nodes of adm nistration include oral, nasal,
parenteral, topical, transdermal, and rectal. The
pharmaceutical conpositions of. this invention may take
any pharmaceutical formrecognizable to the skilled
artisan as being suitable. Suitable pharmaceutica
Examplents i ncl ude solid, semisolid, liquid, or
| yophi I'i zedf orrrul ati ons, such as tablets, powders,
(007 EP BB o AR EFS e AT GIS AT RS Re 0dcol1
yl)-Sktnifleotongethyl $hehyl$o t(é{j)yhdlm}iybpmn’hcbﬂ 2tylaminopperzamide are
dise e ich responds to i bitiqn of pr.o
compesEd 'a%gaqﬂtwtiﬁﬁﬁ}s.%ﬁ% rllg‘t@sssc@ St Gty fig3 mm).
TherE 9va§ nd léﬁinfg‘étof IRy sRpgeb ﬁgdlﬁb@ttbnt ('b? %Kﬁf)‘)t affr compression for 5 minutes
herapeutitcal |y effective anoun a substantially
at ropmrtanpmtslteil However ghenX®PD peaks are much broader indicating less
thyI N-[3-(4-methyl -imdazol -1-yl)-5-
C]fyStt%‘lrhian'uor onet hyl - phenyl ] - 3- (4- pyri di n- 3-yl - pyri midi n- 2-
yl am no) - benzam de according to one of the earlier
e@ogi ments of the present invention. In a preferred
Exa iment, the substantially pure crystalline formis
formB of the hydrochloride salt of 4-nethyl-N[3-(4-
[007!!Ftdﬂﬁ|1ulé1tfﬂg]ds%¥@nt {s-adtidd Srobivideltdl @sraTB tolf e Hp/aedtpil dridd st op

yridin-3 rimdin-2-ylamno)- benzam de.
-mqfohséfl‘éﬂ%rmwethvdﬂ@ldazahlﬁ/@e/é-trrﬂ}roéometéﬂep}w&] atd-puidin-3-yl-
%
pyrerl(r%le 25311%*1 nog?&?zaﬁﬂcg gtgﬁk?lllé/ ‘fflidhléé %g't?éds%ﬁ(%ﬁﬂhl ity f"gf%?nﬁiatenal is
vortex@bBivades %@@h Addlitidn. Oftenake inberinhnis dritd uaddr onomim As<2% or less and

not ed above, |IIustrat|ve .ode istration
evalyaied foa orgy aid degaref crysigl ?%%R%ﬁ)o‘bﬂlj% transder nal ,

and rectal. Adm nistrati on of t he crystal l'ine form may
TabR®.acconpl i shed by adm. nistration of a pharnmaceuti cal

conposition of this invention or via any ofher

ef fecti Gennmwedmesolvind064] Speci|fi c enbodi NERPY refilts he
wateivention wi I| now be denonsfrated by ref@pemes to the

Ethdn0l | OW NG exanpl es. Tt shoul ¢ be under stogd fhat these
exanptes are disctosed sotety by way

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.



of illustrating the invention and should not be taken
inany way to limt the scope of the present

w0 paweiison. Exanple 1 [ 0065] About 100 ng of fReTUR006/027875
4-met hyl - N-[ 3- (4- et hyl -i m dazol -1 -yl)-5- o
trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyrim din-2-
yl am no) - benzam de free basesis equilibrated with 2 nL
of seven different solvents (nethanol, ethanol,

2-propanol, ethyl acetate, acetone, tetrahydrofuran,
m&ﬂﬁ_ﬁcetonitrile) for at |east 48 hours at room

tenperature. No formtransition occurred. Exanple 2

0 f f0 pfthe rochl orid _aIt
A [0074{01f ggéllr;[e Wﬁﬁ? £5F?14R noé‘ télhrg}igﬂha ]ga[é mg}(}(fj] 1m1dazoi 1 ?) g
triflubroplefhyl-pheiyfl]-8-¢4-pyritlinyl -y Bpainil din-3-yi fnino)-benzamide free base was

ryridin:3-yl-pyrinmdin-2-ylam no)-benzamde is o
suspegéfé I (g?gfnio(’f% lfqt,erglsollﬂegt.o hestpichiomgtrimdmeunt of bydraghloric acid
. C.. 0.5 (Table 3)...

v BBt D08 4 P B Ll i 3 Slson. e
mixtir¢ Wee stgmedsai dniéne tenfiymratii® foi sbouweS hotrst ISeliad (saltshRfere collected by

i art j i v | gated by XRPD. |f _
ﬁltratgoﬁ%@gra@ﬁ@égdéf%%%@sﬁm -addi tional investigations
are performed (DSC, TGA, infrared (IR, scanning

Tablel®ction m croscope (SEM). The approxinate solubility
a-the solvent is determ ned after evaporation of the

sol vent in vacuum_by gravinetry. TabReuls
Equi [Solyersit i on wi t h Sol verthStalhity? S0CEXanpl e 3] URSR
Methioxt ures of forns/ A and @p&llf; fobfd§ Ny dT OTNIOTT W% so1ent peak

B N ot omet ISR A &Ry ] Ne solyanisal

(AN vl S £1 o AL FaYa\Vi
- NI ) o U1 T TT oo ofretity eIy TPy Y |
2-propandl 1 5 vl ami-no)- benz am HEWBFARqUi | | fr at ed Nerolvent peak

Acetaper | ous sol vent s. | Tabl eESellemeioith Abr at i gn_of AN@performed
Ethylggefeteur es ? = ext rja peakGdotifatens Bahet hdr new fi@bdoRfied
Tetraliyd@@rdnase) 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.



Exanpl e 4 [0068] The residue (hydrochloride salt of
4-met hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl ) -5-
wao eio7lossronet hyl - phenyl ] - 3- (4- pyri di n- 3-yl - pyrPoT/Ub2002027875

yl am no) - benzam de) from Exanple 2 can be exam ned for
its crystalline formupon evaporation at room
tenperature. The results ar@gshown in Table 6 bel ow
Tabl e 6. Evaporation at Room Tenper at ur eExanpl e 5
k 69] Approximately 300 ng of form B of the

Tabl 3 tochl oride salt of 4- rrethyl N[ 3- (4-

met hyl -1 m dazol -t qyt )= ’Strl foor UnE[?{\é Ellellylj-n 4=
] | tho lt nmn + f

N benéq?m de are dirssetvedih—the—mntral—arourt——o

solve 60C—Noremai diBERIX'st al s shoul d he HNMR

Methgnadj | o :I'hen t he|sol ut Gesdisformsé &Bol ed | n an Newlvbapdak
Ethagohd agi t at ed. The|preci piGoad;é&smar e col | ect ed WdsoBvent peak
2-prdpidof €r, dried and|investi gapgd by XRPD.]| Tabl € Nt performed_

AcetbdeySt @l TTzatron Tqom Hot Sapjirated Sof ufions ﬁxtangorp_}edo

T /R UAAA TR T AR Il i
Tetrgs WP N [ 3. (4-edhyl - i mi daBe9F - 1-yl) - 5-{rifl udecmng
acetanigfleny| ] - 3- (4- pyri di n- 3-yl pRyor m di n- - Not performed

* goof = Wha@iThAle 1@%@%@5 %Erqmgh %waﬁdgo%cé‘un{fed' um wher e

dr Bn&GhaitHehids b blogd BRGt S b I'i which the
pOsalt i s hi grS}Iy i nsol ubl’rg1 |sleadded ec%e precipitates

are collected on a filter, dried and investigated by
Exa géggwg Tabl e 8. PreC|p|tat|on by Addition of

ol vent Exanpl e 7 [0071] 300 ng of formB of the

ydrochl oride salt of
[007421 /gréfflﬁy”#) Ofp RO mqﬁmyB quraathml-Nr[ﬁr(ﬁ-methyl -imidazol-1-y1)-5-

tr1ﬂu§rofr{eﬁl‘nylﬁ ﬁ%‘ﬁnﬁggxﬂﬁgﬁ?}‘ gﬂ_%&m(nrddggg 8} éaq#‘ 1%0? Eé{ i n uq eigéeq?ase was

suspended: iorfsmW df12-proparail.alhé sxomhmu(idamaﬁttejf Hd] waalubdeguéntly added
to the susmsmn 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.



There was no change of crystalline nodi Ii cation (by
onpression for 5 mnutes at room

W(ifﬂi%lg%%. CI—lormwever, t he XRPD peaks are nuchP@r/osnee/027875
indicating less crystallinity. Exanple 8 [0072]
Granul ating solvent is added dropwi se to formB of the
hydrochl ori de salt of -27-
4-met hyl - N-[ 3- (4- et hyl -i m dazol -1 -yl)-5-trifluorometh

I-q enyl]-3-(4-pyridin-3-yl pyrimn din-

m no) - benzam de until the solid is wetted

sufficiently. The material is vortexed between each

10078]dalbiisan0 PG EchiS GPLBIGkRA-N b1 AL Leh i ﬁﬁf‘(é Syt o

<2% or | ess and eval uate

mﬂ%rpwﬂwﬂﬂphmww Y- XFRIHD-oy1- mmdrmmymﬁmoﬁsminedegﬁee base was
SUsp eﬁ@d@hsﬁﬁ% F ?Zi‘“ﬂ]et?ﬂﬂ stqiphigmetic.qmquny obthe fisted woidowast h

subsek{herﬁlly%ﬂﬁéd to?thé §1Jspen31on The solutlon)wag stlrred a&S 0°C for about 5 hours and
pyridin-3-yl-pyrimdm 2-yl amno
then gepledde Bmbrdntitenyimsatarey Sbhld (sales) viete aa&fcfml dnlllah&ys&d 6>DXKPD and
NMRE M xture of form A of the hydrochl orlde salt and orm
MRA of the free base. Anorphous 4-nethyl -
[ 3-(4-net hyl -i m dazol -

Exa

-5-trifluoronethyl-phenyl]-3 -(4-pyridin-
Tablegz,lz: ) p‘]5mt mdin-2-yl amyn()g)_ oe%zam de hydrochl ori de was-
crystallized in isopropano| to forma m XResags of form
Acid gf t he hydbaekhtori de salt a@ysgu@ﬁgall anount %Mm
HCI A QfThé hﬁT}fUﬁ@ﬁlel@%@thm% 1Ug ((iuf{)fﬂBAD ) ?hlﬁs ch? ed; ﬁdo sofvent peak
f or| rmdrembined-sorEISW N fidwlwis ( 4F et yl -1'm daz s
t r i fubador onm@tdmysbmpdonet] | - 3- (4- pyri di n- 3-yl - pyr| mﬂdl_”r_l 2-
aTihé ] a d T O;
b [ ke st amionn ™ The St o e ot CLIBUR gp medel

hydrochl oric acid was subsequentfy added—to—the
suspensi on, which becane | ess viscous after the

Fl idion. The mixture was stirred at anbient

Ex_apvmgiﬁsrerature for about 5 hours. Solids (salts) were
col | ected by

[0079] 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 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

TH-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
H,SO,

The slurry became clear while
heating and remained so.

Good; form A of
sulfate salt & free
base form B

Shifts changed; small solvent
peak

1 equivalent
H,S80,

The slurry became clear after

acid addition and remained so.

Good; form A of
sulfate salt

Shifts changed; no solvent peak




filtration and analyzed by XRPD and NMR Table 10. *
excel l ent = when mai n peaks are sharp and their
WO niogfsisté es above 70 counts good = when mai n PERKS2086/627875

sharp and their intensities within 30-70 counts
Exanpl e 11 [0075] About 50-60 ng of form A of
4-met hyl - N-[ 3- (4-nmet hyl -i m dggol -1-yl)-5- o
trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyrim din-2-
yl am no) - benzam de free base was suspended in 0.75 nL

Exagplel6 st ed sol vent. The stoichionetric amount O H2SO
was subsequent|y added to the suspension, which becane

[008‘)]6%51 ¥l @?196145 nﬁ]ﬂd%ot%oﬁ‘?ﬂ%%%qh{rpggq gvrltﬂ ﬂ.‘?xta%rcﬁlogﬁq@r a thérmom‘eter

stirred at & era
heatlwlcocdmg((sapdidl@) mwxbﬁrﬁadzﬁ)dldlﬁﬁzﬁﬁa v chhrgbd at ée@ﬁerfb@ Qvith 4-§}ethyl-N-

B RAEG gepoL oy pwo%@%%ﬁa?%?ﬁiﬁ%.'yéé’m-iwepynmldm-z-
ylamiﬂbt)%eﬁzahh@éfr&% Béyem@gynﬁ%ﬂ‘faﬁ&‘d[‘g %g%‘%‘, (%fﬁ%gﬂlo%c 2K (1.85 )

are broad and their tensiti
undeEwangq:replmge [ Oh7 slixtateonds 1RARITe 43—]50°(Ugnd3 Stirke foy Bn @dlditional

15 m%u'fr«?s ﬁ&gl(s%l}ﬁle 3%]5 f'gte(egl tég%lrugg ,arper py@pi pelgwhile -
mainlieng ﬂﬁ)baﬂﬁﬁéﬁﬁélﬁﬁlré sRRease Tﬁéclééisseﬁﬂlgﬁ‘&vas Qragsfreﬂr%d fder

2-propanol. The stoichionmetric anoun
n1trog,qrjlk?§1@q%r&1ﬁtel to angiher] Lodmiaek, sorsplebstonnflashf dqﬁtppadi d\hﬂhl @mechanical

s S A s I Gt
30°C Amlezr peﬁoﬂ@iﬂ B9 noihuies| Séddg (20 HY) Sletd e[d)deﬂ\@tsthﬂat thja agd the
our and filter. The solid was c te

batchb‘yasfw éé@ by aPREPY 2E45 BynutePT herhatalivRs STbred X6 additional
3 hou%fhf%v%‘?mﬂ 9@gcre Wﬁﬁ% %ép'mﬁél{ﬂ ?ﬁedsv%ﬁéﬁ\ﬁ ‘g%o({ﬁggedﬁgt 10°C over a period

hydr ochl ori de sa
of 1.5chramymd stimiefltfer amatldiviorab ¥ eritutee akay 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



Exanpl e 13 [0077] About 300 ng of form B of
4-met hyl - N-[ 3- (4- et hyl -i m dazol -1 -yl) - 5- o

Wwao eio7lousronmet hyl - phenyl ] - 3- (4- pyri di n- 3-yl - pyr Pei/ts1002627875
yl am no) - benzam de free base was suspended in 30 nL of
nmet hanol . The suspension was heated to the refl ux
tenperature of 64C the slurygy. became cl ear under .
reflux. The stoichionmetric anpbunt O H2SO4 di ssol ved in

. met hanal - was subsequent]ly added to the suspension. The
solid g3yt wasdnvertgated by xﬁm e formpfrangitidng oceurteduvish thecxtdption of one

: I ] ! ol i recipjrate
trial gﬁ%hg;ht ;él:)Wﬁg]? '(ljll?%e 151%%52&:; %Hi%t%rv&a %th i%eo Sl?ag% ?Oé'g‘ls bAyaIPd ﬁ resuijted, but
thoseffiesultsapilimoabed rgmaduezéd by XRPD. The XRPD showed form
B of the sulfate salt.Exanple 14 [0078] About 100 ngy

: - et hyl - N-[ 3- (4-.ret hyl - i i dazol -1 -yl ) - 5-
1008, 1 RS eonin OB prsrsia misdins o frmoding Sy Btk 3.
O Ao T e RS pR TR e ltafgp dfpmin
benzaypidg fige Hasa taserpuditratyd st Sdni ofserenstiffpenissobrents (B@anol absolute,

' stirred at 50C for about 5 hours and then
meth Sl A b blef ety dioa gl i) oLy, and
methamll eedr€: 13)fdr Gﬁ@d%ﬁ@ Witer$28P:3%8C NiRen E@?bﬁtiags were filtered

Ex le 15 [0079] About 100 ng of formB o
and dgieffer M) mN»%eg Jp Herpis: Hbhe-sobisl vt aas limwestigaed by XRPD. No form
H0] t hyl - phenyl ] - 3- (4-pyridin-3-yl -pyrim di n- 2-
trans{)tlllbg;rr{)ér]éggr-gﬁnzam de free base was suspended in 15 ni of
met hanol . Listed anount of the |isted a(r:]l d vvlast.

quently added to the suspension. The sol ution was

Exangﬂrllpiged at ambi ent tenperature (HO) or 50C (H SO4)
for about 5 hours. The solids (salts) were obtained by
[00843 S abvitityi flog eanhl ofdortm 1o fatiyB@AG a wsikfige &F form A and B free base were

determined from a saturated solution at 25°C. The results are listed in Table 14 below.

Table 14.
form A form B form A/form B (1:1)
Solvent (mg/mL) (mg/mL) (mg/mL)
Water 0.00 0.00 0.00
Tetrahydrofuran/water (1:1) 1.78 1.95 A 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



slow N2 fl ow and anal yzed by XRPD and NVR. Tabl e

13. Exanple 16 [0080] Al L, 4-neck, round-bottom fl ask
weowppssdo Wi th a mechanical stirrer, a ther moneCEUS2006/027875

heati ng/ cool ing capacity, and an addition funnel was

charged in sequence with 4-nethyl -

[ 3-(4-nmethyl -im dazol - 1-vyl

-trifluoronethyl-phenyl] -B-Qﬂf-pyridi n-3

-yl -pyrimdin-2- ylam no)-benzam de free base (10 g),

crystafiedel 38fkre (23 Chatbibre, Bitbodhifie el %@ét@ﬁ]béa a@?b“t ﬁri]d 18Pst8d with-

under nitrogen purge, The nixture was heated
stirring o5 daysa Ade suspendan fsooked desia toi08E a 2 _haunsnbnfure §ltration under

vacuufneﬁ%%bttehﬁ] A YLD Oeqayx(ﬁ&ihion - ff‘ gif %v %Pgﬁg—?%-&%-ﬁwethyl-lmldazol-1-

propylene pa
y1)- S-trﬁﬂlipﬁrrﬁettby"l@}ﬁbﬁ\]s (4@@d1ﬁfb%fl-®|yﬁﬁﬁd1ﬁ@| Whin@id)WRkzamide.
transferred under nitrogen atnosphere to another 1 L,
4-neck, round-bottom flask equi pped with a nechani cal

Examplé 20 er, a thernoneter, and heating/cooling capacity.
The batch was stirred and cooled to 300C over a period

f 30 m nutes. Seeds (20 ny) were added at this
10087 el br 6. e bt s -tBpromtiy | 20w b ¢#-paridin-3-y-
I
i AR S8 AL B e e
in mefhhm)latmq@anenqmanms o ap$®Q. tIcD6 EDGIV of 3 2% pglidded h9ﬁrochlorlc

h d st tional 30 m nute
i e BBt Sl R o R by
filtratioR! Thé cﬂlﬁﬁ@i sOTRGOARGher &;Q)lé@-tb 42 an?é%leﬂgd \Wﬁﬁ 09k §&dlber base.
50-55C/ 10-20 torr for 8-16 hours to obta
The segdsrptetsyspend¢Bin(vminseref 99% wethahol lang [1 Yo @atbr i Thesusparsion is

simed 42 T Y A R nd et <gplah P sl psneding toa slow cooling
t
oY ek gy OGO ol 10 e e

‘metha{lgl SO etreglsg)gm(tg thg qlq)sne@n@gol(l}gdratpw 9.20 (s, IH,
8.70 (d, IH), 8.63 (s, IH, 855 (d, IH, 8.49 (d,

[0088] 'ﬂle S%ngg&&ﬂjls fﬁ{'el)fed %&Q%ﬁ)éd v)ét'ﬁ')ggo Zﬁb%‘(}én%_b%f n%%ol(wﬁér mixture

(99% Bllelyhan&ll Wayvatkiry. lew:ﬁ]tcﬂmabatstcbred 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-



showi ng maxima at 2Q= 7.4, 9.4, 11.6, 12.1, 15.8,
19.3, 19.6, 22.1, 24.1, 25.7. Exanple 17 [0082]
w@epanaised y about 100 ng of form A and form B PET/US2006/027875

4- et hyl - N-[ 3- (4- net hyl -i m dazol | -

yl')-5-trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyrim

di n- 2-yl am no) - benzam de freg base was equili brated

with 2 nL of thirteen different solvents (acetone,

acetonitrile, diethylether, ethanol absolute, ethyl
pyrumdett afyéalnme)-bam@hudqitydpmhkmdelw addedysmigthe suspensmn 1s let stand for
t et rahydr of uran, ter t et r ahydr of ter
1 oy P o 29885 Shsolono e U acongs Miagvasonic
watePBghday in a vvater bath at 250C. Then the sol utions

vvere filtered and dried for 10 minutes in the air.

art was |nvest|<I:|at ed by XRPD. No form

[0099} érMPflhb’b s[3décnetheldimifazel 1d)- éﬁuﬂmrpmﬁ;ﬂm-pbwl}?{?pyrldm— -yl-
ps L9 B Dol I BT UF R L 30 R Sane

and hb87 bé ofeprtad dtedolulion &3eatad taddidsPOin 1@1@@;&&@&@1 Kept Rk

6%[’ gformAandformBof 4- et hyl - N-[ 3- (4-
3 mlw&}?%’%ﬂ ) & slution 3s Yhen qopjed degimgadi2iy m ﬁwtq&@d(tmweeded
The Wsh&isibnds lé%gt%f y) mhg{n{% §4dehd%%atp"2‘éec EI{ ?ﬁ e d cooled

was eCILH ated w't seven d eren Ven
dowx withirfohowbsioll 0@, Tiesuispension is képtdony/ 1 ndurs hﬂffprd/ﬁlheﬁon under

v AR Sl il eSS 45 g s 26t
(- 10022%?& diéeiindel QagRk i 70RS fHI08 dutd o&bBEn 8steh Aok 8 i foc loride

mnutes in the air. The solid part was investi

salt afy-iRetbp)-NNG-(H anethy riatidazol-drid)- Sex finorethethgx-ahriyd - 3(;84-pyr1d1n-3 ~yl-
38 or each of formA, formB and a
pyr1r%n9)%-g%éa§gk8$%érﬂr% lc{éand B free base were determ ned from
a saturated solution at 250C. The results are listed
ble 14 bel ow. Table 14. [0085] As can be seen,
A of the free base has a |l ower solubility at 250C
as conpared to
[0091] 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-

Exan nle

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 Buchi Mini spray at about 65°C to form the
amorphous hydrochloride salt of 4-methyl-N-[3 -(4-methy1-imidazol;1-yl)-5—triﬂuoromethy1—
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



formB of the free base in the different sol vent
m xtures. Solubility was too | ow to perform proper
w@oeoparisson in water. Exanple 19 [0086] 12 g PCT/US2006/027875

4- et hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl )-5-trifluoroneth

yl - phenyl ] -3-(4-pyridin-

3-yl -pyrimdin-2-ylam no) - b_egg_ar ni de hydrochloride is

di ssolved in 192 nL of nethanol and 2 1 m of water at

520C. The solution is heated to 64-660C in 10 m nutes
dowmird7 hedrs at 20°€. e sd&penbivn ta@saind #2080 lfoit I60HoUrS THEUspension is not

e RS oo AEH i Fomcost s b pelerde e of
4-mé%ﬁ’>?]1N-!Tf9-(4-%Hﬁn9‘l@§1ic§atz81@I_Ij_-ﬁg-ﬁhifﬁg?&n@tﬂgl-@%%gfj%%@d%%ﬁmﬁﬁ?arl-

stirring for "2 days. suspensi on’ |
pyrira@iih-21yl@nino)tbenzastidy ie obtditedat i on under vacuumto
obtain formA of the hydrochloride salt of
4-nmet hyl - N-[ 3- (4- et hyl -i mi dazol -1yl) -
Exavpled4 | uor onet hyl - phenyl ] - 3- (4- pyri di n-3-yl - pyri m di n-
2-yl am no) - benzam de. Exanple 20 [0087]

[009§]' 'ﬁ’g@g%ﬁ&@%ﬁﬁﬁ%ﬁk@@ﬁg@ﬂ b tduoramethy ooy 3 -

pyridn Lﬁ%y@@ﬂidﬁ@?ﬁ%iﬂ@-ﬁ&ﬁ%@ﬂ@ Ih?a}o@ﬁlofrieé 18 BsdofveBlifR6RENt mixture
by suspendin ree base in nethanol at room

of 5 of mtha@og@nda44-@b@©. of e ag §2ICs allerrtolwion3y Yeaderlrewtost4-66°C

. i kd ] d the mi.xture | eat €d o -

in 1KAARE P8 68 B T ReF e i P Ro Mk Sol i §2rcim

15 miyutéd dridrthé selttion'Reedleds The eghpeMdiod is&Rpt for RITadbuePRI4eeC, cooled
t0.420C and seeded with 0. 1% seeds per base. The seeds

down, within S heine al2("h- andipgintpiredgt g gmnerataiedpr bln@oq%hThe methanol
. . . 4 o
solvé"ﬁ@fcﬁ"ﬁa% SJ@ﬁh? gz@?g%fnggb éélgt ocl‘{éﬂ-ﬁl[sﬁg%%E[%@%eth?%g%pgzoé—q Wis-

and afterwa wn to - cor
trifluet cometod gptiengl ] 3F @fpyiriein-Adyl-p@afMmidiniReylamidd)bgnisnide is obtained.
interrupted for four hours in order to let a

ially.f d. et | .sol v f to t
100980 TFF s solhig v b GoReD SHath EybhETanet Pridhidfan e
methgR{nidasd1edy st dhifluvRnialyt iphBsy 8 - (A RaRod ANl 8hidh-$tHASino)-
(99% net hanol / 1% water). The filter cake'is dried in
benzgids\dissolyed rop methrael watey sdution (360 ovg/36 mg). To the solution, an

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



10 nbar overnight. The water content after filtration
was found to be below the theoretical value of 3.05%

wo 0007505800 scal e and above. To assure the corr ePCT/WE1006/027875
content, a second drying stage is added where water is
evaporated in a stirred vessel and transported to the
dryer by a vacuum punp. The ggonditions in the dryer
are changed to 600C and 30 nbar in order to assure

0 @gfquate conditions for the desired water content. The

[009¢}a ineipethanel gkpsa Astrensitiored te Aorur By drdin calzatiol/yaies (99:1), form A

ith. - described t hod, a water content of
o R Vb AD SRt S wbhBo water opna) end in
methatro} #TC1eX PNy forenA $ran&Kanga 6 forkn Bﬁ!@iﬁ% sthalf affBunt of form C. No form

4-nmet hyl - N-[ 3- (4-net hyl -i m dazol -
transijions ?q%npqi ifan fop Srdnmathaned foip Cardngitioned to form B and in water,

form PYEAQidnaa r{ m di n- 2-yl am no) - benzani de
hydr ochlnor?{]'dt;gj).ﬂ?ﬂsfAL placed in 120 ng of nethanol and 12

mg of water. A clear solution is obtained at room
[0097 eFipdlan equikibrafion stddies eredont2t §0°C for 1 day for forms A and C and for

2 PR s B Y AT RBE 00 ) et e
each mﬂh&ﬁaﬁdl/d%a@&ﬁb%ﬂ%%thaﬁlom%g (99%%6.7?) gﬁclij URRERTC 0 1 Jorm A

let stand for our at room'tenpe
- transidpagddadpanCi $opndbansitioned toadsixture @ifotths AasaMB & el In

metheiSl Tored PARBopet 9oy B i inasad. for§ irsnsfonet o fasmetnalso in
ethangllwattie(991 1)), Brih 42 @tisitthingd & ¥ hyhid v i

Zﬁ-ify%lgm no) - benzani o?e r? drochl ori deﬁ%lrlﬁz’reﬁ)ﬁ’?%s asnl(jlsnf)ended
tetrahydrofugan o 4 wixtystof Sorans Baad €4. 87 ml of water. The

solution is heated to 64-660C in 10 m nutes and kept

for 5 mnutes at 660C. The solution is then cool ed
: _ﬂ'@&wa to 420C in 15 minutes and then seeded. The

suspension is kept for .2.5 hours at 420C and cool ed
0098P AW i Qo] ed,.d thin 6 hours
O o A M AR Rl S P et Ta v il
imidazqli Iyl itoAuomdethyl-phenyti-3 Ihépyﬁidid-ﬂ-yi-ﬁyﬂﬁﬁﬂﬁ—@gﬂaﬂﬂrﬁﬁ%enzamide
is disstvk 12169 21@*){{9”% of met hanol /water 66 nl/5. 26

& f@ﬂtﬁ‘_ Bhd il PEYSUKGE listrd dslow #t60%0The erlution issuplsddown to
-10°Cohekmpbidh & fferddnMaRNIsARNMNaN AP

Table 15.
Modification Obtained by XRPD
Solvent 2 hours 12 hours 24 hours
Methanol / ' B B

Methanol/water (99.5/0.5)

Methanol/water (99.3/0.7)

Methanol/water (99.0/1.0)

O~~~
s Rvol Rvell fvv]
wiw i w|w

Methanol/water (95.0/5)

/ =no crystallization observed



sal t
of 4-met hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl)-5-trifl uorone
wao boo7opisemyl | - 3- (4- pyri di n-3-yl pyri m din- PCT/US2006/027875

2-yl am no) - benzam de . Exanple 22 [0091]

4-met hyl - N-[ 3- (4- net hyl -i m dazol -

1-yl)-5-trifluoronethyl -pher%;l_] 3-(4-pyridin-3-ylpyrim

i di n- 2-yl am no) - benzar ni de "hydrochloride (14 g) is

di ssolved in 1,000 g of nmethanol in a hot water bath.
Exanhle 290l ution is spray dried in a Buchi Mni spray at

about 650C to formthe anor phous hydr ochl ori de salt of

[009?;][ gﬁt n g g 3{ ﬁprﬁ;ﬁ bEe iy B oRfRlds satf 0f 4-Bretiiyl NP Tety -
1m1da2¥)ﬂ-1 PAY- 5 Shhdtoretty 2 BhéB) - NeNpARAiES-y1-Ft AmRlR2 4 Binkil0R8dnzamide
is dlsaolnr@cg nyabopt 2 gl af avel vept listad belpwl at 603, ) T solutfdniie caoted town to
oy
20°CY T AR e s 5 s ot s d BB NS base

is dissolved in 60 nL net hanol at 500C. 1.05

Tabledai val ent (688.7 nlL) of hydrochloric acid is added as
a—solutionin2 nm of nethanol . The solution js let

stand for 60 minutées_at 5Q0C. Mpdification ghitaired by XRBBI| ed

down Selvel20C and kept aRhvis s t efrper atahoesf or L5 24 hours

Methahddut es. A suspension of 4 ng of | 4-met hyl - N-[ 3t (4- Sg

MetaBJ/Mter (99B/618Z 0T -T-yT) - 5-TyTTTuor piet nyls-B_phenyi (4P
T2 AR 7 B GO U A
Meﬂﬁv” grr( YUEf or 10/ secondS in anlult ra§5(5n| c ba h isSs+Sc

Methappijater (SH¥S)suspension is et stahd for 2.5 houls at Sc -

/ = no 3 izatiA€BsR@P! €ddown in 7 hours at 2C0C. The
suspension remains at 200C for 56 hours. The

suspension is not filtrated before analysis. The

Exaﬂ%'lemghanol solvate form SB of the hydrochloride salt
‘ 0 met hyl -N- [ 3-(4- rrethyl-irridazol
5-trifluoroneth henyl ]

[001010}%‘)10%990 aenofFoym Be thf:g droclﬂowfasmlw ety kNA[3d@-methyl-
1m1dé%gf ? ty@eﬁfj tr@%%%hﬁxﬁ?%&&ﬂ%ﬂ g)gnc? in; X/l Byrlgnfhﬂ% Pf{?gpla%lgeﬁzamﬂe

is d1sy¢1vqahmrtﬂob]1t Bml Aof 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



pyri di n-3-yl

wo R 7oissnet hanol

Example% enperature for 11 hours.

and 44.61 nL of water

form Sc of the hydrochloride salt of

[001(?1]”ﬁ%%qjg%{yhc§ff§%”§n%n BTLI25! ¢lor ¥ hydiochloride salt of 4-methyl-

rinfidin-2-

N-[3=(3-nfiethyayifdiHz0t-B-y¥)- 5-ByAioFbEbR:

obt ai ned. [ 0094] The seed so

v

N3 p

Ion was O

-pyri mdi n-2-yl am no) - benzam de
hydrochl oride is dissolved in a solvent m xture of 576

at 520CPCTN82006/027875
solution is heated up to 64-660C in 15 m nutes and
kept for 5 mnutes at 660C. Then the solution is

cool ed down at 420C in 15 niqautes and the solution is
seeded. The suspension is kept for 2.5 hours at 420C,
cool ed down within 7 hours at 20Q0C, and mmi ntai ned at

The net hanol

sol vate

g%glﬁ%? lq?r om

ylaminog-b ﬁ@za@fld%ygap detpungingdyey gxamqﬁyp teghpigu¢stat different temperature in

Varloﬂgglﬁ%nté n:t%%al%gl?ts a%? Xét )fOI‘ﬁl Béc} I;qxaﬁlg%_ﬁ Eé?

di ssolved in a met hanol /vvat er soI ution (360 ng/ 36 ny).

Tabléd8: Selubdlitytat ®ifferont Tdmiper tnats FberPy WoHurs

phenyl ]
benzam de

4—ret-hyr—N-|3-(4-pethyl-imdazol -l -yl )}-5-trifluorometh
y| - phenyl ] - ':_ (4 Form A Form B Form C
Toyri di n-3-yl|- p«ﬂuhﬂm di n- 2- yl amSewmpilityenzam de ar sohatlthed.
COrhe sWlpensi|ofme/mlivai n&X&PRed| f@w/mL) hourXRAD r ¢oKmg/mL) XRPD
25t erparat ur e,| arbst hg suspensj oniks placed injan1.47 C+A
ulfer c hath for 10 sgconps: ampte 2516095}
S 015}\?1981 uugltjzlo rg—ef—F A f:rmgaa.&‘.ziugo{ﬁrsn c A
of %%Aﬁrﬁct;m Aol dd salA of| 069 B 137 | A
4- r?r-?Ph@‘linN- [13- (“2petlhyl 4 mi dazof7Q -yl ) -5Btrifll ud8nmetlh C+A
yI[-Oph&nyHTE 3- (4-4dyrildi n-A3-yl pyroaidin- B "1.67 C+A
2- wWieahd10) - henzam dg wass equi | 1rated w gh 2 {nl9fp 1 B
difF ent sqlv S ([et hgnol~, | e not, rer, '
5Oet ﬂﬁ' lwater ‘(3126531 A\ ngghangl_midg(?m (99 1), Ll A
e OHANEEY watler %99.3:0. A, nethéfbl / HABOAL N, 8.30 A+
di| @tom W HGther], HeBtang, tetrahydrofidran) fBr one day in A
a |wabex Hoat h ato7250C¢. Then the sof utionsgwere figlbergd A
ar@ot)(nq\rﬁ@f I|d R)aj‘ot I nve§4| gaf ed; by XRPD. huuubj I3y A
ot T grg r llblll med—tg—tormB,—a
fret Lh{'qgl.ﬁl, wat-er ?gd 1) ; % A t:'fl"'lms i “EQ:U* If‘”‘s 5 f‘ >
with a small amount of form B; in nethanol/water
<heD hanol / HCI ?hﬁ‘ N, f A
Tablé 12, Splinfire 3R Dt PR T SRR s m e ama R Op Sty
form 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 C
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




transitions occurred for formB. In nmethanol, formC
transitioned to formB and in water, formC
wo e@nsiisioned to form A [0097] Simlar equilikCHUSNG/027875

studi es were done at 500C for 1 day for forns A and C
and for 2 days for formB. In nethanol, formA
transitioned to a m xture of 6forrrB B and C, and in
each of nmethanol/water (99:1 % nmet hanol / wat er
(99.3:0.7) and nmethanol/HO 0.1 N, formA transitioned

Tablke@0f GotldlityrdrDifierént dresnpidratueres indVizthninol/Waeo {9V S)rviie A

d R in At hannl ln it hann for-m-Ctransiti-oned-to

oy
IO DT 1T CCIorTror— I IreTrmarTo

farmB and i|n wat eFormffor m C { ranS| FoowBd to florm A Form C

Tal|so in ethangbimayel (99:1)| daanmyCltransitiloggmifip [@
O |xt urmemof gl | (vighilpe| f IRPP and (thgiml) et r akyely of ur@@/mi)0 @ XRPD

107 XioWigu! Tlor ng.s8 and Gy Exanphg, 26 [T 0098 ADOLY 73] C

af _t+ho dr Aol Ar1 Ao oa| t+ f
C A\ A |

\.Jl |U| |||l_ U1 CITC |yU|| UTTIT 9T T OC

4- Pyl - Nef13- (A2fet hyl i 4 dayol 665 B 7.74
| -[yApows ¢ 1 || uotBet hyl -Bhenyl ] 485 ( 4- pyr Bdi n-|3- yLOGyr|

20m |diomiiiey | anfi nayebengam e i § dissgol yed Bn aboutig.g m

of| @osol vent| I bghged bel oy at 6%@3 The s@l utijon g §;

co%%gqgomm 1013 $30C e su:peg,sd O[S ’iilereq %2'

-+
— g)

C SO+ aly TFabt 15 ROTCHY lLuLiCn
45 0 S PR A rip| e“g% [0099F Abbut*780 iy

yStaH
0 ornm

t he Howdr ochl |or iedes sal tA o8 +C 38.18 31.15

ala]jajajajajala

w w [T

4-Imatbyd - N [|3- Géseret hyl i g1 dakol 4179 32.26

I=yT)-5-Trifluorometnyl- pnen F-3-(4- pyrlal M= 3-yl=pyri
m di n- 2-yl am no) - benzam de is di ssolved in about 2 nL

[00104] AsSad M@&ten'ffo?ﬁ ag t@ﬁk@é{ﬁo«% 8O0 ubifiReat 8P LA 9odcsaﬁer 24 hours

cool ed down to 2Q0C. The suspension i's centrifuged buf
of 4-mgthybdi- [3d(4| et lrmdaacd Ibeh-driiflaorainyethyd-phFay|-8-(4Gyridin=3-yl-

yrer{amQﬁeran% j r}zlau%? %bsdroc%?onde in aqueous media such as water, pH 1, 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:

CH,
N~S
1.08 Eq. B6 «N\
CHS 241.2 1DOEq
H
s
' H,N CF
XN 8
1. THF (abs.)
S 0% > ocH K-OtBu in THF 20%G (3.0 Eq.)
| 3 0-5°C->50°C/4h
=N 2. H,O (quenchen)

3. ACOH (~ 0.3 Eq.) -> "pH" 10
320.4 - CH,OH / t-BuOH / KOAc 529 5



Exanpl e 28 [00100] About 100 ng of form B of the
hydrochl oride salt of 4-nethyl-N|[3-(4-nethylimdazol -
wa20070p1B7a ri f | uor omet hyl - phenyl | - 3- (4- pyri di n-BEUSIY6/027875
m di n- 2-yl anmo) - benzarni de is dissolved in about 2 niL
of a solvent listed below at 600C. The solution is
cool ed down to 450C. The suspension is centrifuged but
the solid is not dried before analysis. Table 17. / =
no crystallization observedExanpl e 29 [00101] The
[00184) b5 g 69 OGnmbquﬁBﬁ anfl@Or B(Erimired hofd Déretdmsolved in 120 mL

tetraﬂfiﬁ%{%c h %‘g?]ﬁlﬁ g‘c%%)éra eraqﬁreyxrﬁdersmpplaml ety r{%eiem?pdltlons The

susperBiRY kboldd (AFTPYEPAiand 30 1.0 pRYSM Mnthl)ofSrotassium tert-butoxide solution
| am no) - benzam de was detern1ned by gravinmetric

y
20%tie tetinigh @ﬁlr@n welef adéecémthtnehb@*ramaméalmlng therintsoal temperature at

osoGOE NP ARG LSS ol e o

this @ﬁlﬁo&fatlﬁé fdllthibﬂ{Eﬁb heur? 01"he$@dtdﬂ1|@h nhikdir@fyeDowis@s@Ation) is quenched at
enperatures in_Methanol /Water, (95/5) v/v [00102] As
IT SQ; Srbybibe addifon phAD pHeok WPl StHHBY & steiped sandiihg twq phage system is

let togségg‘at%n ﬂ“h?%%o? ?@%ﬁ%ﬂ?y{s%e%g%e& qeed% cgys%als ? = r%f form A are
addet txy thepbreanide Ggdde phase dind-tBe ship yuspensibmis stirred for 1 hour at 50°C
durl%\}élﬂag]gno) beaﬂﬁamog_lels o 1t9%g<§n%§]£r|oglgq14t§r]y%g]liren ; ﬁ&ﬁ% 5%1(1 is added to
the ot @l OMsé ﬁl%lltaeﬁ}qj 8PCY isf i & Solh St EY RlLI) %rcm;tﬁledl ¥t 48@-100°C

presence of a large anount of nethanol
(extesmsl mpqr@wraméerr noem i mcﬂse@, fingl slmuﬁamdmeslwéﬁamcythamcd@#% is

e .30 [001Q3
adde@kgeé)%%@g Vgrunle %)ts%}f RI— [s V%IH c 1{ Qro#] t&f{ dA ?t%%n)to gthanol
The §tfspéﬂswhr1@ ged16y to Hh@—l.‘l% Jwithin 1 hour, and ag1tat1on is continued for another
-(4-pyridin-3-yl - r|md|n2%llamno-benzamde|s

‘ lhomra&@rra of thedtpetbgse Het-metybN-Hy(dsmpturbimidazol-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:



Eq.) 10[00104] 14.5 g (60.0 mml) of B6 and 20.8 g
(64.8 mmol ) of B5 are dissolved in 120 niL

W0 edorakgdr of ur an absol ute at room t enper at ur e BCIEL2006/027875
inert and water-free conditions. The suspension is
cooled to IT 0-5C and 101.0 g (180 mmol ) of potassium
tert-butoxide solution 20%.iq4% tetrahydrofuran were
added within 1 hour, maintaining the internal
tenperature at O- 5C The reaction mxture is heated
gradual ly to I T 500C wi thiG:1 hour and then stirred at
this tenperature for ig‘her 1 hour. The reaction
m xdstEge (yel | ow syspensi@n) i s quenched at I T 50C by
t he add|t| on of %5 wat@oEeqStirring is stopped, CH

andch Hawo phaS'e_sys ergj s let to separate. Thew, N

NQgLEQ | ower) phase enoved. Seedi Ng cﬂyst I’s Q \
.2 form Appe€adgdegto the re g i C'N
Nase~g@fd the thid suspen5|6n is.stir

at 500q duri ng whitelh (dbke crystal Il zat i
' pr oqu@Beiny‘HE 20/6@13.006q.)acet

O OC
dedtothe or Eﬁ'z %’ﬁhtll a pH [pf
eached. Sol vent® %Sfﬁ%; s fistille N at 80-1000C
(ext eBsal ten‘peralj\ﬁ T RSt el pressure, and7

si nuB2&heously 260 ¢H.08Y HRuGhl/ KQAs i s added keepiizgst he
vol une constant, i.e., solvent exchange from

ounbG 1B B B s o SRR EffRh tipo m

tetraﬁﬁi’roﬁ%ﬁ dWRblute eﬁ%ﬁm t éﬂit&reQIndEhﬁleft raﬁ@ \Ak&@e?&“rééfcondltlons The
4- et hyl - N-[ 3- ( -im dazol - 0}3
suspensidn ig Gﬁ@ﬁ@t(hm 0 §F@ ﬁgqi/ 101. Qg((‘hS(mej{ Ig)tassmm tert-butoxide solution

ot AT A SRR ab e
0-5°COMte @éd@ﬁﬂ@lnu&ﬂ%ls hbepsadugly todTtS0e0 withie t hatr HAQked stirred at

1
this éﬁ%ﬁaﬂ&rp fquq_q_ng %@gl h@gqg >1,"J|Qh5eI rﬁf:i:cglrggalle’?Jre, E};e‘ﬁggvrs%sepegm%g) 1sfquenched at

IT 5(§°rC{ lf)yl' Hl@ raﬁ&@bﬁ 36;5@ F}ﬁméfi}n%gteg $tfrRyY cﬁegl Igsberar’azglg the two phase system is

enz a
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-



according to the follow ng schene: Eq.) 10 [00106] 14.5
g (60.0 mmol) of B6 and 20.8 g (64.8 mmol) of B5 are
wale@solasedl in 120 ni L tetrahydrofuran absol ut ePEr/US®O6D27875
tenperature under inert and water-free conditions. The
suspension is cooled to IT 0-5C and 101.0 g (180 mmol)
of potassiumtert-butoxide sglution 20%in
t et rahydrofuran were added Wwthin 1 hour, maintaining
the internal tenperature at 0-5C. The reaction mxture
phen}r]§-_3l=(éq1wizﬂi1g8 ihpatitnydih@-y1amoddg-behzddhide monokydraw thylifdeHloride salt.
f s%zrred atﬂt is temn e(ggture for another 1 hour. The
(fornt B) weresiyalie @ﬁé‘%&g? WO%uspension) is quenched at IT
5Q0C by the addition of 50 nL of water. Stirring is
0016¥] OPBefhin Yiy: e \
e o e QR EBE e of
sample Wasghargeddntet? wLaditlt sodveati dElk otmainbéslorrgawsisallptvad & equilibrate

'. i) Haof ~10 is ached. .Seedi ng cryst al 0.2
for 24 Rbiry B, Bioes et o FRR EMGregarite <OfregitEnT ot v Hated
filtrate 203 niabured bfliefthéd e dr ofL.t 80- 100C (ext er nal
t enperature) under normal pressure, and sinultaneously

0 mL ethanal . 94% is_added keeping the vol une
10013 leiFhistc DpsadutionRato GHIe S g Bsrmeasteaioprwér parormed

° : . The ' IS _cool 0.1 T 0-5C withj
57°C 8 (0P ine Ul SUSBETT LR it o Sinels wuston Hhe ot
200 rgmrmsﬁlsi@d.l\fdﬁgﬂlaﬁm. b?BIqu_D,fa_n CEiZOO l’IllL I\loluFfl)e:, a5nd for ]yl)R in Watetr,ha

- met - - (4- met -im dazol -1 - -5-trifluorone

200 n;,ﬁ; rgﬂ]élﬁ{ﬂ were [used(. The solu){ion was continuousl))/f pumped through a UV measuring

11 and thvRME kIR -aResHiutBY LhdiLdi n- 2- yl ami no) - benzami de
o (crygt a{il(lsjne dzsg%ﬁlug?ﬂ?gg%lol | ected by filtration and

washed with 150 nL of cold ethanol 94% The product is
Table AbnClieinéaal and Ph§sicocheancrd Cl@racteriatics Physi cocheni cal
. S C

A physi cocheni CEi gnd nor phic rharari‘tﬁrfp'ﬁ!‘fi cs of iD,Oth

A- mppEr- N- [ 3k Free base form B Hydrochloride monohydrate-(form B)
Elem¢faryreelysid - i mi [dacabhlatbd y|| ) - SFéund f | uof anktlbyd -[ohenyT | Foand
%C 4-pyridin-3-yl - pyrdem di n- 25ykAni noj) - 5753 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




benzam de free base (form B) and
4-met hyl - N-[ 3- (4-net hyl -i m dazol -1-yl)-5-trifluoroneth

WQ b@hengl] - 3- (4- pyri di n-3-yl -pyrim di n-2-yl an pC/UR®0&e27875
m de nonohydrate hydrochloride salt (formB) were
eval uated as described bel ow. [00108] Determ nation of
Approxi mate Solubility: A we Oght ed anount (20-50 ny)
of sanple was charged into 2 nL of the solvent. The
obtained slurry was allowed to equilibrate for 24

hours at room|tenperature and then shitkdrar ed. The
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The ?rFYj’ln?FE’d at 370C 8§?§1@T H07Dt at i 1g di sk rPe‘%li%BtOWC)

(We‘ R | I nstrqument). A si gI rotati on speed of 200
1N

s used |For IDRin 0 1N HdO an 800 M volune

ReSIQMSOfVQIItS(P@R in water, a0200 nL vol ime were used.0 The

Inmsmmcblamnmqmgam‘brﬁaousl y punped through a W

pH M@3sUiEfg Cel'll and recygl£d to the[dissolution vigssel .

Tabte 21T —Chem (,d.l amd Si LUL”B”I cal
Wat%anr Ant H 001101 ll% o Mt rvs ot Al 000\24 o
ATAT Al CI | OLI \JQL \J\JJ—J—\JJ |||C| ||Uy| OI.VI ||Cl | y SU UUT TS ch' A>3

undert aken for each of forms A, B and C of the

drpochl oride salt
1001 W TRERI R FBRG b prers wndguglam for 595 of Forprs A B A G of the
hydryd:}ﬂ@ﬁk!%l’lssalt]of 3-10éthyl-N- 3 (4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
CErldlnS r|m I n-2-yl am no) - benzam de.  The
pyridig3 gyl yriggiding aslmnnw beagiaide The resylts argishewn in Tfﬂdeza bplow.
The intrinsic dissolution rate was al so deternined for
Tabf®deh of formA, formB, form C and the anorphous form
of "the hydrochl oride salt of

Fodir et hyl - [lNeds3n @dinget hyl - i| m dsxgichierhatly) - Interpretation

- tiri skowgr ofret Byb ppieny! I- 3- (4- pyridi n- 3-yI - pyr ipyah@-
2-yl am no) - penzam de 1 n vari ghg%ry%q;%ent $. The

SUHEE@E”I Werel arrTegout—on a Vankgt—1T1st Léll Ee{ll%v?]ter

usilng a Gary ggﬁl%&&gm&ter The resultsg are shown

Tabl-e—23 ho [ 0011 2] - Furthefd—-st-abi ||f\/

Ay |

stydies werp al so-@ndertaken forl all of |form AMOPW#PW
B, [form C and A®WeC-2308¢)phous fthrom3df®t he |hydr ochl ori de

Gsalit 6k0%4- net hyl -0¥1[ 3- (44{net hyl -4 m dazol|- | - yl ) Résidual 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.
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-3-(4-pyridin-3-yl

- phenyl ]
-pyri mdin-2-yl am no) - benzam de.

No

wo o0omo138ansi ti ons were observed for forns A BPENUSI006/027875

after storage at various relative humdities;

t he

anor phous form of the hydrochloride salt spontaneously

crystallizes to formA.
has good chemi cal

st ab

nmont h at. 8C0C and for

ility for
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djition,
1 nonth at 50C, for 1

each of the forns

1 nonth at 8Q0C and 75% rel ative
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Dissdutioaken _for form B and for m @g/wip/empe hydr ochl ori de
guadiunyi 41 net Fpim A- [ 3-{ 4- mEbimB - i i |[daz oFerm C Amorphous
BCY0.) N5-t 1i fd.ares/omet hyl - phexupdy - 3-{( 40.2323/0.3213 0.2508
Batrolodinn- 31 yI - pygizgn di nf 2- yloqmmo) benzamog@ Suitable,
LS CI‘_/SI _ai,os.oo\ﬁgre opt al lbtb(d%uy stow bB oy IIl ;
a tca(ﬁ)ﬁ ﬁll D+ |b|‘5L hanoe] FOOt erper °t fo. he

{11 e _set %rth in T:QH)I Y 24 Helow? E?O.f'}hl e /

24 9b0114 Whi 9-¥7¢ he ijnventi 6n has |been0d8e¥cri bed  0.0250
(cHpobeffopli t h ref erence tlo specific enbodi ments thereof,

| Wates appar ento.gobat nmany chawges, nodi ficabi ons,| and
vari ations can be nmade w thout departing fromthe

i nventive concept disclosed herein. Accordingly, it is
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amorHorR ol kBN

ne maxima se
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from

17.9, 18.4, 19. 8, 24. 1 and 25.8
[00113] Crystallographic investigations were undertaken for form B and form Sg of the

hayi ng at | east

cpndifigiy * 167

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 cm” 1.369 1.447
Z 4 4




(2Qdegrees). 3. The substantially pure crystalline

formof Claiml1l, wherein the substantially pure
w@easoadsio ne formis characterized by an x-rayP@E@DUSE06/027875

diffraction pattern as shown in Figure 1. 4. A

substantially pure crystalline formB of

4-met hyl - N-[ 3- (4- net hyl -i md&zol -l -yl)-5-

trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyrimdin-2-

yl am no) - benzani de free base. 5. The substantially

pure crystalline formof Cpirfapt, whereijn the  Forms;

SUDbSkafkibRIAl Y PUT €| Crystal T Rgyf Orm i s gharact eri Zggy

Dy an®ran dy puvvuer o rdbélob) bdpdl t BI Tt dVI Ilg dl;‘3 32%?3&

P-UZ W\ m\ll ctod frams A

unc LLLZYaY L ocn ecteg—romabod LA uv, 10O
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suHQtreﬂ?Ft}%ﬁlﬁmﬂ pure|crystallifd formof d aim 4, 4147

wher e0F/Rg substantially puss crystallijne formi 8020

ChahAC e i@k, by an x-ray p@w@i@r diffradgtion pattgysm
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whe tgel n formA is_a.dihydrate. 9. The substantially
made,withowtdeparing fiqe the invegfiverencaptaisgpsed devsin. nhccordingly, it is
1nter§1lz‘@§§ ARbia8d A1V s Cﬁﬁl%é% S8l Aforfs 048 Valia ﬁ&%rtﬂgttfﬁﬂ \atth the spirit
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wherein the substantially pure crystalline forn1is

characterized by an x-ray powder diffraction pattern

as shown in Figure 2. 11. A substantially pure

crystalline formA of the hydrochloride salt of

4- met hyl - N-[ 3- ( 4-

met hyl -i mi dazol -1 -yl)-5-trifl uoi Oret hyl - phenyl]-3-(4-p

yridi n-3-yl -pyrimdin-2-ylam no)- benzam de.



12. The substantially pure crystalline formof Caim
11, wherein formA is a nonohydrate. 13. The
wadwsoasre al |y pure crystalline formof C ai mBAT/US2006/027875

wherein the substantially pure crystalline formis
characterized by an x-ray powder diffraction pattern
having at |east one maxi ma sgf ected from about 4.3,
8.6, 11.6, 12.1, 17.1, 20.6, 24.5, 25.3, I I25. 8, 27.3
and 31. 2(degr ees 14. The substantially pure

V”HATJ§£HMUB&E§E§?n1of)CIain111, wherein the
substantially pure cryst alline formis characterized

f t h |
N R I T
tr1ﬂuofomd1byltphéf1331@-l3L(@Fp}&ﬂﬁlrsadyﬂ—p?flnﬂdlﬁ@tﬁdﬂmﬂﬂ‘)-[b%nzamlde free base.

(4-met hyl -i m dazol - 1y| -5tr|fluoromethyl phenyl ]
rimdin-2-ylam no)- benzam de.

- ridin-3-yl-
eTﬁemE%@%@Fyaw% srysipllmademe pf Glaim I wélerem thesnbstagiatly pure
W8l B %HW
CryStélgiggt ant?gﬂa%e%g?ég b r%/ﬂs)?g Y ne gff%a%tzdn@wém %Vmg at least one
maxinhasekected thven shdys 02191 138149, Y3190 165. 7% Y398 181472 19.87, 4113 and 25.8°
characterized by an x-ray powder diffraction pattern ‘
(26 drgrer g at | east one maxi ma sel ected from about 4.5,
8.8, 11.5, 11.9, 13.0, 14.4, 14.8, 15.3, 16.9, 17.6,
3. 19THe suiagtaﬁblalﬁfgg)tge c%gtaﬁme%ém@gf eRidtn %@er‘ém fhé- sgbsz?ﬁﬁjlally pure
31.5 (2Qdegr ees) he substanti &
crystalfipe fogim is g alﬁ@tr:m&dfby@:rm-mylpi)wdmh dlfﬁamcmhmttem as shown in Figure 1.
substantially pure cryst alline formis characterized

t t N '
4 o St Bl K P4 BRSSP P it 1-50)--
trlﬂuofomdﬂgrlhmmiydphl(@IpyﬁGmS@JyI-pﬁflmﬁﬁ@t}f]é&hniﬂj-&)gniaﬁﬂde free base
met hyI -im dazol -1 -yI )-5-trifluoronethyl - pgemzlo] T;}( -p
. Y Ciiashietodtaly e e Som peChand Bhee i atantialy pure

crystéll'ﬁﬁé firh 16 @Bﬁhﬁﬁﬂé&fdﬁ)f‘%@?% wd ig&ﬁ%{ﬂ;@jaaﬁ%ﬁ{a@ ' 21 da¥t one

pure crystall
maxigaiseleatad ifmir gbauud 8°, 6.8°, 7.2°, 13.5°, 14.5°, 17.4°, 19.6° and 26.7° (26 degrees).

6. The substantially pure crystalline form of Claim 4, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 1.

7. 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.
8. The substantially pure crystalline form of Claim 7, wherein form A is a dihydrate.
9. The substantially pure crystalline form of Claim 7, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern having at least one
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).



crystalline formis characterized by an x-ray powder
diffraction pattern having at | east one naxi m
w@edogotssdo f rom about 7.2, 9.2, 11.4, 12.0, 12.BCT/182086/027875
14.8, 15.7, 17.6, 19.2, 19.5, 20.5, 22.0, 23.4, 23.9,
25.0, 25.5, 25.9, 27.0 (2Qdegrees). 22. The
substantially pure crystallisge formof Caim 19,
wherein the substantially pure crystalline formis
characterized by an x-ray powder diffraction pattern
10. asTlshawhstantinllFi ue erystalling form efBleim At Whetein the sebstantially pure
cryst%iiﬁ%% al ] il_s E'ﬁztrf c?t%r&mge byoafn )E-paey pWJe? 8ﬁ%rg<:rt{o%epa§tgllntas %Eown in Figure 2.
met hyl -i m dazol -1 -yl )-5-trifluoronethyl-phenyl]-3-(4-p
11. YrAQuBstartilly pyfe iy dilling forhami efahe hpdoetaotidesaltf.4-mbtryl-N-[3-(4-
subst ant i al f’y pure crystalline formof C aim23, .
methyhisnidazel oyl srifluerometiydnpberyll-344-pyridingd 1Bk pyHpidig-yylamino)-
benzl crystalline formof Caim23, wherein the
substantially pure crystalline formis characterized
by an x-ray powder diffraction pattern having at | east
12. onEhambktantidbl mat exystatlomfadmoof Claid,1 19whereinifosmn A'3s @,
ég,. 9, 14.3, 15.4, 17.6, 18.6, 20.3, 21.7, 22.5, 23.2,
mon .d’?e}te-24. 9, 25.2, 26.0, 26.6, 27.5, 28.2, 29.2 and
30.0 (2Q degrees). 26. The substantially pure
13. Crysd @lbsiafgalfyomi efysfal1dieTorsd of O@heiNwhBRin the substantially pure
substantially pure crystalline formis characterized
crystaljing forn isapataeigtieed i 41F ¥-aast povep diffraptipnapptisrohgyingat least one

Fi gure 27. A sybstantial Jo) o b 0 o nA A0
e AL AL VR e (TR e LR
deBie8dzol - 1-yl)-5-trifluoronethyl-phenyl]
and ﬂg&%b%}%egﬁn 3-yl-pyrimdin-2-ylam no)- benzam de.
28. The substantially pure crystalline formof Caim
14. 27Thewwbstintialiyopyre siysiadling faimret Riaim| 1 1s wihereinsthp gubstapdially pure

subst.anti al | ure crystalline.for 3 ' 7 P

erys e PP e eREPREY I FJph s ol Btef F poym in Figore 6.
characterized by an x-ray powder diffraction pattern

15. hawi supstatitidigasike apstalline form A’ of the hydrochloride salt of 4-methyl-N-[3-

(4-methyl-imidazol-1 -yl)-5-triﬂuéromethyl-phenyl]—3-(4—pyridin-3 -yl-pyrimidin-2-ylamino)-

benzamide.
16.  The substantially pure crystalline form of Claim 15, wherein form A’’ is anhydrous,

17.  The substantially pure crystalline form of Claim 15, wherein the substantially pure
crystalline form is characterizéd by an x-ray powder diffraction pattern having at least one
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° (20 degrees).

18.  The substantially pure crystalline form of Claim 15, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 7.

19. 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-ylamino)-

benzamide.



maxi ma sel ected fromabout 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
W@ 2@degisees) . 30. The substantially pure crystedT/Usm™06/027875

formof Caim27, wherein the substantially pure
crystalline formis characterized by an x-ray powder
diffraction pattern as sho in Figure 13. 31. A
substantially pure crystalline formSB ' of the
hydrochl ori de salt of 4-methyl-N[3-

20.  ( 4Fhestubytantiatiydazetrybtalling famt of ClaitarOpwhéryin-fotre Byisa-rBorohydrate.
4 pyridin-3-yl-pyrimdin-2-ylam no)- benzam' de. 32.

- g G i ng R O Gl 190v Bt e miany pure

crystélliﬁ@ Forpt is @hdrictBized 151 SE-ly! JodRlef foﬁb&fongaﬁéﬂ }éﬂnng at least one
wherein the substantially pure crystalline tormis

maxighgelgeted fiomeabouy 72, %2, 4y.4polikesy 12BP,flHaCt 148°, 14t LI N6°, 19.29,

1955345590, 359 0s W D3 8701 ordeemose. 220,
23.0, 23.9, 242 251 26.0, 26.8, 29.3 and 30.7
22, ( Zmeﬁbﬁﬁﬁt}ally%re dH BB S 1‘t?rﬂ6f @al) 19 W fer. 1F134ﬁé Qdﬂstaﬂﬁally pure

formof Claim3 wher ei n e substanhtia
crystal e foam| ik nleara@cmadsbymar ~eytpemideedifiyctian pmttem)as pshmhe in Figure 8.

diffraction pattern as shown in Figure 14. 35. A

23. Su § bt : nngﬁ%é )Esta #11){68 aI l%ﬂ%tlﬁol?)gir?%‘fom}e salt of 4-methyl-N-[3-(4-

methyﬂahh&dzoﬂ-my,'d)az-@llﬂudrom@hyﬁphéﬂyﬁ]l-&m Pﬁﬁ‘dlﬁé@ yl%ﬁﬁ%'d]n-z-ylammo)
- 3- (4 pyridin-3 -yl-pyrimdin-2-ylam no)- benzam dé.

benzaggide.The  substantial |y pure crystalline formof Caim:

- 35, wherein formC is a nonohydrate. 37. The

S t 7 | y®
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characterized by an x-ray powder diffraction pattern

25.  hakhersgbgiantiala purcmpstatiing fermsel Geine 3 fwinareialibeisubStattially pure

crysteﬁhlge f0§m 18 charac%énze:cll b?f anjxgragf polzcl'ier dlﬂJr'actloh pa t%ern ha%t%g at least one

maxima selected from about 7.2°, 9.2°, 11.5°, 12.0°, 13.9°, 14.3°, 15.4°, 17.6°, 18.6°, 20.3°,
21.7°,22.5°,23.2°,24.7°, 24.9°, 25.2°, 26.0°, 26.6°, 27.5°, 28.2°, 29.2° and 30.0° (26
“degrees).

26.  The substantially pure crystalline form of Claim 23, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 12.

27. A substantially pure crystalline 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.

28.  The substantially pure crystalline form of Claim 27, wherein form Sg is a dimethanol

solvate.



22.1 and 23.0 (2Qdegrees).38. The substantially pure
crystalline formof Caim 35, wherein the
wawsoasre al |y pure crystalline formis characP€r/ugmde/027875
by an x-ray powder diffraction pattern as shown in
Figure 15. 39. A substantially pure crystalline formC
of the hydrochl oride salt of1 4- met hyl - N-[ 3- ( 4-
met hyl -im dazol - 1-yl )-5-t'ri?I'uororret hyl - pheny 1]
-3-(4-pyridin-3-yl-pyrimdin-2-ylam no)- benzam de.
29. 4@he HhestauibRy piifel caystallipsifoemarfyaial 27, véhefein theciubGhutiathy pure
39, wherein formC is anhydroys. .4 1. The .
cryst%lhum@anﬂs eharaeigsized by ap gy Ppwéeff%f'fl?ﬁcsfm pRigRagng at least one
. [ inal 11yso straldei of D& 9° °
i b T 3 s D e Tl P e o b e 2>
25.9° B/ NG 6. T° €2Bdeg@irs).naXi M sel ected from about 6.7,
6.9, 9.1, 11.4, 12.0, 13.8, 14.2, 24.8 and 25.8

2 42, | i ne.
0§ g e cuhbr o G 2D R R SRy puce
crystagfl’i%( Siiogxl(r:llti% @ﬁaréc%r@eﬂ %y%ﬁ%lﬁg\t}aﬁ%ée(ﬁfﬂ?%ﬁaﬁ féttérﬁkis BIRWREI Figure 13.
patternas s in Figure 18. 43. A

substantially pure crystalline form Sc of the
31.  hydsustintallypurs atystadlinetforns tSay bE thie higdioghloride salt of 4-methyl-N-[3-

thyl.-im L=yl )-5-trif .- 1] -3 (A .
mefRgiidgl-TA0e e GhnnS S DERp BOA B il Rmino)-
benzaiiast _anti ally pure crystalline formof Caim43,

wherein formSc is a nmethanol solvate. 45. The

substantially pure crystalline formof Caim43,,.
32. whikhesiuhstaniially pyee erpstaling yorguelClaiy réntl aVhsrRig f?’nlalil %Pi i§a

monc}%lge?ﬁaa}l%igélbftg.d by an x-ray powder diffraction pattern
ving at Teast one maxi ma sel ected from about 6.5,

7.3, 9.1, 10.8, 12.1, 13.0, 14.5, 14.9, 18.9, 19.4,
33. 24Ti2, subStaftjalFude crgdaltine 2arntob@kin § 1 awhereiehe sebsiantialgy pure

The b [ i i ‘
crystgqu? L}ﬂlsi:s% :Elté%lsllg%/e&lﬂ#fir% ﬁ%&%)%\lé er Hﬁfrga{orr? p%{‘telg h%'V{HgAé% least one
maxima selected from about 7.5°, 9.3°, 11.6°, 12.4°, 13.4°, 13.8°, 14.9°, .19.7°, 20.2°, 22.0°,
23.0°,23.9°, 24.2°, 25.1°, 26.0°, 26.8°, 29.3° and 30.7° (20 degrees).

34,  The substantially pure crystalline form of Claim 31, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 14.

35. A substantially pure crystalline form C 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.
36.  The substantially pure crystalline form of Claim 35, wherein form C is a monohydrate.

37.  The substantially pure crystalline form of Claim 35, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least one
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° (20 degrees). ‘
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benzamide.

44.  The substantially pure crystalline form of Claim 43, wherein form Sc is a methanol

solvate.

45.  The substantially pure crystélline form of Claim 43, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern having at least one

maxima selected from about 6.5°, 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°,27.4° and 28.4° (20 degrees).

46.  The substantially pure crystalline form of Claim 43, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 19.

47. A crystalline form D of the hydrochloride salt of 4-methyl-N-[3 -(4-methyl-imidazol-1-
yl)-5-trifluoromethyl-phenyl]-3 —(4-pyridin—3-yl-pyrimidin-z-ylamino)-benzamide.



1-yl)-5-trifluoronethyl-phenyl]

-3-(4-pyridin-3-yl-pyrimdin-2-ylam no) - benzam de. 56.
wab@7euesst antially pure crystalline formof CBETUSHN6/027875

wherein the substantially pure crystalline formis

characterized by an x-ray powder diffraction pattern

havi ng at | east one maxi ma sgl ected from about 6. 3,

7.7, 9.5, 10.7, 17.9 and 18.9 (2Qdegrees). 57. The

substantially pure crystalline formof O aimb55,

48. WhEkEiPsthilife SoHRS6 PO LY ywiiEia thE MFhtalline #6rmi Brdetasterized by an
characterized by an x-ray powder diffraction pattern

x-raygoveteo Aiffiaetioni ppttew IRyigsat leassutsynayimastlegted diom about 5.7°, 8.4°

cry [line formB of the sulfate salt of
and 9% n@b%ﬁgfﬁﬂé[ 3- (4- met hyl i ni dazol -

| -yl)-5-trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyri

49, M ’f‘lilenéxﬁst}dliﬁgifm oPERZA N7 ORherSiB- thd S s@HPS M istdsIsHowh iran x-ray
crystalline formof C aimb58, wheréin the

powden dffractionepatigrpas shownys Fegurd 26 formis characteri zed
by an x-ray powder diffraction pattern having at | east

on X1 sel ected f.r u .
0. o TR aTd g PR S Bradhrigd b ey N -0
meth§1-}tidazdli 1nﬁR-f5CtEiﬂDu@fon§3t@l¥ph5ﬁyl] Bhgnwtidid-hel-pyrimidin-2-ylamino)-
substantially pure crystalline formis characterized ‘

benzpfpidgn x-ray powder diffraction pattern as shown in
Figure 25. 61. A pharmaceutical conposition

51. © O@H{).élfﬂs&ﬂﬁalf}ﬁéur@ cfﬁ%‘ﬂ%%fr%l F)?bha){meg()f, %%fezr?fcﬁ‘mmg a0f

a substanti a pure crystalline formof 4-
dimentetl foyaddideSolvtaret hyl - i m dazol -1 -yl )-5-trifl uoronet hyl
- phenyl ] - 3- (4-pyridi n-3-yl pyrim di n-

2-yl am.np) -.bhenzam de. free. bas .S t her gaf .
2. by PR E SR GETrR 3R s bl B sp ety pure
crystdiling €6im is\cdBiacletized bese kRhepéwd Aiffrhbgorppatemmbling stdeast one
conposition of Claim6l, wherein the substanti

tiall
mmaxipuy lestopdrath bboie 345 o 5. o PR B 3, % He hy rlgeti) bt d3.8° 148°,
157??1:7%48@@”@%@}’%% hé{s]‘f‘z'i‘ﬁt, By ks I faz0ks | s ¥49 5909 degrees).
- 3- (4-pyridin-3-yl-pyrimdin-2-yl am no) - benzam de. 63.
53. A 1TRé hadtptially pabkichetalift SEASE OMINCI0, MesRMMdR substadtially pure
inhibition of protein kinase activity conprising the _.
crysiglling form ischbiractoriaed hyar ¥-ray Bawfleckiffagtiprpeftest a%sﬂwwn in Figure 21
treatnment a

54. A substantially pure 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.

55. A substantially pure crystalline form A of the sulfate salt of 4-methy1-N-[3-(4-méthyl—
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

56.  The substantially pure crystalline form of Claim 55, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least one

maxima selected from about 6.3°, 7.7°, 9.5°, 10.7°, 17.9° and 18.9° (20 degrees).

57.  The substantially pure crystalline form of Claim 55, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 25.



therapeutically effective anmount of a substantially
pure crystalline formof 4-nmethyl-N|[3-(4-
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imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.
59.  The substantially pure crystalline form of Claim 58, wherein the substantially pure
crystalline form is characterized by an x-ray powder diffraction pattern having at least one

maxima selected from about 7.3°,17.7°, 19.0°, 20.2° and 20.8° (20 degrees).

60.  The substantially pﬁre crystalline form of Claim 58, wherein the substantially pure

crystalline form is characterized by an x-ray powder diffraction pattern as shown in Figure 25.

61. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a substantially pure crystalline form of 4-
methyl-N-[3-(4-methyl-imidazol-1-yl)-5 -t‘riﬂuoromethyl;phenyl] -3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base or salt thereof; and

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

62. The pharmaceutical composition of Claim 61, wherein the substantially pure crystalline
 form is 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-ylamjno)-benzamide.

63. A method of treating a disease which responds to an inhibition of protein kinase
activity comprising the step of administering to a subject in need of such treatment 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-3-yl-pyrimidin-2-ylamino)-

benzamide free base or salt thereof.

64.  The method of Claim 63, wherein the substantially pure crystalline form is 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.



