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benefit of U S. Provisional Patent Application No.

60/ 701, 406, filed July 20, 2005, the entire disclosure

of which is incorporated by reference herein.

Background of the Invention Field of the Invention

[0001] This invention relates to salts of

4-met hyl - N-[ 3- (4- et hyl -i mi dazol -1 -yl) - 5-
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sane and nethods of tre ANY o t he sane. Related
Background Art [0002] Tﬁéﬁomufg
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[0001] This invention relates to salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-

trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide, as well as to
methods of making the same, pharmaceutical compositions comprising the same and methods

of treatment using the same.

Related Backeround Art

[0002] The compound 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-
(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide of the formula

CH,



benzam de. Summary of the Invention [0003] The present
invention is directed to salts of
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5-trifluoronethyl -phenyl]-3-(4-pyridin-3-yl-pyrimdin-
2-yl am no) - benzam de. Preferred enbodi nents of the
present invention are directed to the hydrochl oride,
nonophosphat e, di phosphate, sulfate, nethane
sul fonat e, ethane sul fonate, benzene sulfonate and
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benzapyid¢.dm 3- yl - pyri ni di n- 2- yl ani no) - benzani de conpri sing
the step of: reacting 4-nethyl-
[3-(4-methyl -imdazol -1-yl)-5-trifluoronethyl-phenyl]-
3-(4-pyridin-3-yl - Summiagy of the Invaitiow) - benzam de free
base with an acid of fornula HB in a solvent. [0005]
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pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

[0004] The present invention is further directed to a method of preparing a variety of
crystalline salts of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide comprising the step of: reacting 4-methyl-N-
[3-(4-methyl-imidazol-1-yl)-5-triflnoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide free base with an acid of formula HB in a solvent.

[0005] The invention is further directed to pharmaceutical compositions comprising:

(a) atherapeutically effective amount of a salt of 4-methyl-N-[3-(4-methyl-imidazol-
1-yl)-5-trifluoromethyl-phenyl}-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide;
and

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

[0006] The present invention is also directed to 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 salt of 4-methyl-N-
[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl}-3-(4-pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide.
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[0011] Figure 5 shows the x-ray powder diffraction pattern for the methane sulfonate

(mesylate) salt of 4~methyl-N-[3—(4-methyl-imidazol-1—yl)-5-triﬂuoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

[0012] Figure 6 shows the x-ray powder diffraction pattern for the ethane sulfonate salt of 4-
methyl-N-[3-(4—methy1—imidazol—1—yl)-5—trifluoromethyl-phenyl]—3-(4-pyridin-3-yl-

pyrimidin-2-ylamino)-benzamide.

[0013] Figure 7 shows the x-ray powder diffraction pattern for the benzene sulfonate salt of
4-methyl—N-[3-(4-methyl—imidazol-1-yl)—S—triﬂuoromethyl-phenyl]-3-(4-pyridin—3-yl—

pyrimidin-2-ylamino)-benzamide.

[0014] Figure 8 shows the x-ray powder diffraction pattern for the p-toluene sulfonate salt of
4-methyl—N—[3—(4-methyl—imidaz.ol-1-yl)-5-triﬂuoromethyl-phenyl]-3-(4-pyridin-3 -yl-

pyrimidin-2-ylamino)-benzamide.
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pyrimidin-2-ylamino)-benzamide and salts thereof; the disclosure of that co-pending

application is incorporated in its entirety by reference herein.

[0016] The first embodiment of the present invention is directed to 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. The hydrochloride salt (form B, monohydrate) is
reproducibly produced from methanol when one equivalent hydrochloric acid is used. It is
hygroscopic (when first tested, moisture uptake was up to 2% at 60% relative humidity and up
to 2.7% at 95% relative humidity, though subsequent testing has shown even greater moisture
uptake). It is very slightly soluble in water and slightly soluble in 0.1 N HC], ethanol and
2-propanol. When tested with thermogravimetric analysis (TGA), two weight loss stages
occur. The first stage (onset at about 80°C) represents dehydration, and the second stage
weight loss (at about 173°C) represents the loss of HCI (decomposition). Its crystal structure
ranges from good to excellent, it becomes amorphous upon grinding and it can withstand
compression. The hydrochloride salt is stable at room temperature in standard equilibration

tests. Other polymorphic forms of the hydrochloride salt, i.e., forms A, A’, A”’, B’, Sg, Sg’,
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pyridin-3-yl-pyrimidin-2-ylamino)-benzamide is shown in Figure 3.

[0019] The fourth embodiment of the present invention is directed to 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 H,SO4 salt (form B) is reproducibly produced from
methanol when one equivalent sulfuric acid is used. The weight loss (room temperature to
200°C) is about 0.15%, and the sample melts with decomposition at about 206°C. Its crystal
structure ranges from poor to good. One other form (form A) and an amorphous form were
isolated. The XRPD patterns for forms A and B 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 are shown in Figure 4.
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salt of 4-methyl-N-[3-(4-methyl-imidazol- 1-yl)-5-trifluoromethyl-phenyl}-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide. This salt is reproducibly produced from ethyl acetate when
one equivalent benzene sulfonic acid is used. The weight loss (room temperature to 250°C) is
about 0.63%, and the sample melts with decomposition at about 260°C. Its crystal structure
ranges from poor to good. The XRPD pattern for the benzene sulfonate salt of 4-methyl-N-
[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-

ylamino)-benzamide is shown in Figure 7.

[0023] The eighth embodiment of the present invention is directed to the p-toluene sulfonate
salt of 4-methyl-N-[3-(4-methyl-imidazol- 1-yl)-5-trifluoromethyl-phenyl}-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide. This salt is reproducibly produced from ethyl acetate when
one equivalent p-toluene sulfonic acid is used. The weight loss (room temperature to 150°C)

is about 0.26%, and the sample melts at about 187°C and decomposes at about 256°C. Its
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4-methplrN e B d#-tmeth $laindi&dG)- 1+38)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base with an acid of formula HB in a solvent. Such
reaction is typically conducted in two steps, though it is within the scope of this invention to

simply combine both the free base and the acid in the solvent at the same time.

[0026] In a first step, 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 or suspended in an
appropriafe amount of solvent at an appropriate temperature. Solvents suitable for use in the
present invention include, without limitation, methanol, ethanol, 2-propanol, acetone, ethyl
acetate, acetonitrile, tetrahydrofuran and combinations thereof. It is within the skill of one of
ordinary skill in the art to determine suitable amounts of base to be used, as well as suitable

reaction temperatures.

[0027] In a second step of the present inventive method, the 4-methyl-N-[3-(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide

free base is treated with an appropriate acid of the formula HB. Given the pKa values for



about 0.74% and the sanple nelts at about 259C and

deconposes at about 2200C. Its crystal structure is
w@owr/015Bhe XRPD pattern for the et hane sul f onakP@&r/E81006/027878

of 4-nmethyl-N-[3-(4-

nmet hyl -i m dazol -1-yl)-5-trifluoronethyl-phenyl]-3-(4-p

yridin-3-yl-pyrimdin-2-ylagi.no)- benzam de is shown

in Figure 6. [0022] The seventh enbodi nent of the

present invention is directed to the benzene sul fonate

4-metlydt N-[3(4-meghstl ispidarplf BYDA-ritueyemethyphesyll-3-(4-pyridin-3-yl-

. b Batri - [ 1534 4- Ldin-3 [i
prin gL LRSI I B ESY 34 RNl A s o
<3.1 hpvotepetnfinlanfetmhyhblacefsal énadais E}mnmiﬂq hU$M|ﬁ1|bm’ﬁcéds inctude,

.. benzene sulfonjc acid.is used. The weight loss (room. .
Wlﬂmlftz%l&tlgpuw@raaawzﬂs@é 6y & igeenhl vicse, rhiRtPhoRe aglénw?@rw acid,
and sul@hicSacy ity &%&9@9&& &dcRRs lerthe @ﬁlg&ﬁgﬁgd%%%e%ﬁ}fﬁﬁiﬁlacid,

structure ranges from poor to good. The pattern
benzefasulfone dveh penmeseihiflfomit &id aftric afid4fumprivydcidyigentisic acid, malonic

. -(4-net hyl -i mdazol -1-yl)-5-trifluoronethyl-phenyl]-
acid, x%é)iizl%_aﬁ&,epﬁwﬁgr}@?g yrim di n-2- yl ani no) - benzanmi de is
shown in Figure 7. [0023] The ei ghth enbodi nent of the

[0028] “’f fsptﬁrtnal ﬁ&lﬁslrﬁfitﬁ)@pﬂe&rﬁ iR et edme@ot e B-th&thyleRg 3-(4-methyl-
... sultonate salt . : .
imidazef-4 - yheSHjifluagopmthyyl-phetyhly 34wy Edinot-yl-pymmidin-2ryl anine)-bprgamide

- 3- (A-pVLidi N-.3c v o
sl is e ERE RN o6 o s fackpl kbt P et s ared o
removp trexidicd solf eromired piefersciatnaiodimbrg of diie ireguiiong lilgstiydrochloride salt

. ~ Pp-taluene sulfonic acid.is used. The weight | oss (room
s irs{gepCat A BoipE) éelé?teivgﬂa*bwtew FP95eIA AIUHErIR Pffeg to convert

to the MRhbBy@hteAh@LnbAIOGIANd deconposes at about 2560C.
Itscrystal "structure ranges fromgood to excellent.

The XRPD pattern for the p-toluene sulfonate salt of
(00291 Anpartigulany prefreedpatbiediméntiofl heqiresentinyegionris flireedivet inethod

oRhe R PYE iy AV 31 G- ;
of eI R Bl S mptiot pheny)3-o-pyrcin
3-yl-pyrimidin-2-ylamino)-benzamide monohydrochloride monohydrate comprising the steps
of:

(a) combining 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-
(4-pyridin-3-yl-pyrimidin-2- ylamino)-benzamide free base and hydrochloric acid in

methanol under a nitrogen atmosphere;
(b) heating the reaction mixture to a temperature ranging from about 42-50°C;
(c) stirring the reaction mixture;

(d) filtering the reaction mixture while maintaining the temperature above 40°C to

obtain a clear solution;

(e) cooling the clear solution to about 30°C while stirring under nitrogen atmosphere;
(f) seeding the solution;

(g) cooling the seeded solution to about 23°C;

(h) stirring the solution to obtain a suspension;

(i) cooling the suspension to about -10°C;



[ 0024] Anot her enbodi nent of the present invention is
directed to a nethod of preparing a variety of

w@eopsoeislri ne salts of PCT/US2006/027878
4-nmet hyl - N-[ 3- (4-nethyl -i m dazol -1-yl)-5-trifluoronmeth
yl phenyl ] -

3-(4-pyridin-3-yl-pyrimdin-g@-yl am no) - benzam de
according to the foll ow ng schene: [0025] More
specifically,

(ﬁeﬁttﬁvngmﬁ[sssgemsmx hyl -i m dazol -1-yl)-5-tri fI uor onet h

3(’?)4%3ﬁ1 %h“ﬂld@' yl - pyri m di n-2-yl ami no) - benzani de salts

de b
2 ’{‘m i N}“[dé%? tr?@‘?ﬁ’\?‘iha?%a%{’zohhyn 5-trifluoroneth
yl(r)x/‘lﬁnﬁr;yﬁﬁl ]th%sélﬂ‘ls RY{ oq So- %5‘36 d MT%(ﬂ'td}r to obtan4 m?th}ll N—[3 4-

enzam ree base an aci
HBlﬂﬂmylan’BdIiZ\DEm-tyl) Stm;ﬂiudremethybphangl]tym p;ahdm—3e;dr;qmﬁméd1-2-

l&v%piﬁer@angcﬁ bl eds oR BT RaR. base and t he
In molu? p%e{ergetd eéneoo%lmexﬁs stl?rgngt 1? Sonducted fmm?b'ou{ 99 mulxutes in step (c), cooling
is accém@ﬁ!éeﬂr?)d: ovik b Berfidtt eralbbid 30 miiRiekah stepXé)) culinigiif heOHPIERRA over a
periog qf Pt 6111' 131t9s1 mﬁm (), GHAIE iy P@mﬁq@t‘;}i—f@@?bmﬁ? deussgstep (h),
cooln%"f:i'0 81% Oano@ Sg%? %’,ZE% PP, 10(2 dp gtgdﬁ?ggrﬂo@l{ n, K r’ a 1{51?1% .?s conducted for

about30lnt@ntes its sticp &) the écsld niesieaniohoft fiep @Y esentempaaant bbabout -10°C,
' met hanol , et hanol ,

| ud I t at
and/o;égr%ﬂléolgﬁﬁ@mﬁtsgfﬂ%ﬂ\'é%rpaaaeﬁ'g)& obaRAuL£el6 huEs oni tri | e,

t et rahydrofuran and conbi nations thereof. It is within

[00309 heheStkhthlenfodAR@nt Of tRIAERAr My&ttohlis HHeét&Ftoéhrﬁhahﬁaceutlcal
determ ne suitable anbunts of base to be used, as well

compggjtienremaplisng:eact i on tenperatures. [0027] In a second

step of the present inventive nethod, the
4.(%@ Hwagqptlgall(y@_ffﬁgmlpyqrp%lg 95 apalt of 4- methyl -N-[3-(4-methyl-imidazol-

l '1%3'/1?1 -5 ﬁnh blfohﬁéﬂ;ﬁ @gé% ﬁ13 gg—‘fa%ﬁhl]n-3’3-yf—6y1ﬂ¥fd1ﬁj-b%ﬂ§nf>ﬁlo)-g¥ﬁﬂamlde,

am no
and

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

[0031] A “therapeutically effective amount” is intended to mean the amount of the inventive
salt that, when administered to a subject in need thereof, is sufficient to effect treatment for
disease conditions alleviated by the inhibition of protein kinase activity. The amount of a
given compound of the invention that will be therapeutically effective will vary depending
upon factors such as the disease condition and the severity thereof, the identity of the subject
in need thereof, etc., which amount may be routinely determined by artisans of ordinary skill

in the art.

[0032] The at Jeast 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. Hlustrative examples of suitable modes of administration include

oral, nasal, parenteral, topical, transdermal, and rectal. The pharmaceutical compositions of



free base is treated with an appropriate acid of the
formula HB. G ven the pKa val ues

wo erodonsrhyl - N-[ 3- (4- et hyl -i mi dazol -1 -yl ) - 5- t PCT/USZINER7STS
etliyl-phenyl]-3-(4-pyridin-3-ylpyrimdin-
2-yl am no) - benzam de free base of 5.1 and 3.9, salt
formng acids with a pKa of1&3.1 have the potential to
formstable crystalline salts therewith. Suitable

- Tol| ' Q tatlon rgani ¢..aci ds .
i 5 BE A S Pt AR TRk BT Sty s beine
sunabae:u mtaarwp}&uhﬁ@nn@ala@ms& i8¢1dd s GRINb&iniablid 3iqids br BSphilized

t hane sul fonic acid, ethane sulfonic acid, benzene
form@%}%rﬁueh at1eBlets, PPWHeSREPEIeS SOk, Suspensians dinogomes, and
acrosdign@ric acid, gentisic acid, malonic acid, naleic

acid, and tartaric acid. [0028] In opti onal st eps of

the present inventive nethod, the
[0033} Ti’@td}@hienth- qrEbqddmenstofi yHei préxﬂ:atzmlvention is directed to a method of treating a

el S5 ST B O bt RSl el

admirfistdidgdol aosmlbfb”ct ﬁlQ{é@d of ﬂﬁ:h tﬁﬁiﬁéﬁh%&%ﬁﬁcﬁ[}%ﬁ&ﬁve c amount of a

i sol ated sa dried to renove residual “sol vent

salt of-gredifydaY- é’ﬂ(‘bﬁi@éﬁ’ﬂmlﬂ%@fl -¥hi5strifhwormuéthyl; phehg]-3-(4-pyridin-3-yl-

. ' first. obt d
pyrim{ARER B2 3 nipT end BLRER PRt SdHstagion
includeanalgndsal, @atch@raipopieyd tradseehiAll atheotal. d@dmalidtratibl 828k

%_ rticularly preferred enbodi nent of the present
crystal H"?zfﬁtm 8%?%@ %F?@Eﬂsé‘éd by agmipdistragign of a phasseaceipal composition of
the nifhh eny tw?%%n%hgx lor WH 8950 er brrdldveTnddnk | | uor ometh

| - pyri mdin-2-ylam no)-benzam de nonohydrochl ori de
[0034 hif/id ﬁmbedhnﬁmﬁr ofghe glvtm'a)nswéhsombe démgmsmxatddi hyi mafgrence to the

followag %)haé%{g) I%sho(uf'd geun(%rstoorg % t?lese ex)ém)ples are 1fscllgs%rd%o yhby way
of 111uét%atﬁ1)gfth§i mreﬁnoﬂ ardyshbilddionb takbR i A1) wheiaani 8. bflof the

base and hydrochloric acid in
present invention.

Example 1 Preparation of Monohydrochloride Monohydrate Salt

$98, - 88~

AMN107 AMN107 HCI H,0 salt
[0035] A 1L, 4-neck, round-bottom flask equipped with a mechanical stirrer, a thermometer,
heating/cooling capacity, and an addition funnel was charged in sequence with 4-methyl-N-
[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-
ylamino)-benzamide free base (10 g), methanol (250 mL), and 37% hydrochloric acid (1.85 g)
under nitrogen purge. The mixture was heated to 42-50°C and stirred for an additional 15
minutes. The resulting solution was filtered through a polypropylene pad, while maintaining

the batch temperature above 40°C. The clear solution was transferred under nitrogen



met hanol under a nitrogen atnosphere; (b) heating the
reaction mxture to a tenperature rangi ng from about
W@ 200306G87(c) stirring the reaction m xture; (dyCT/US2006/027878

filtering the reaction m xture while maintaining the
tenperature above 400C to obtain a clear solution; (e)
cooling the clear solution_tjg_about 300C while
stirring under nitrogen atnosphere; (f) seeding the
solution; (g) cooling the seeded solution to about

atmogrere tp ﬁ)lotbmi LLn@n@ﬂ@ agd rquddwttpm fiask gawipped with arms¢cbanical

stlrre{I )ther%% H%i e?at?é)/?ocﬁlng P]aut gbat]cBQ)’%s(sh e& tZ\nc{ Aorl]&i to

'Re suspe

30°C 90¢1 gerividtof 30 @1|11duﬂ§8t Regdok20 ﬁh@)ﬂw(eﬂh) added aﬂ’tglsttblﬁpa@iumi and the

at about 50-55C and 10-20 torr to obta
batcth\isé{ngﬁ Q2P gver a period of 45 minutes. The batch was stirred for an additional

3 hod}rﬂog?ﬁhqﬂé H‘yﬂ@% Otk 5 %kansg ot “pf)é Mg%g}g%%%geﬂﬂ)lﬂ?’dﬁkpa period

rim amn
of l.mmhgaﬂi oeteddot deadmmmiaym atieitesal Any ddhidnmase:oﬁieetédaby ittration

ond sEEEPER o (R pEfRreli3p e ot or ARbH T erCH0-20 tor for

8-16 B&L RfoihinabRethyBN- m@q{i&tﬁ I Hnﬁ&z‘?ﬂ’ 1(39'31?55 tﬁﬁﬁ&ﬂoﬁ&tﬂyﬁ’- henyl] 3-(4-
acconpl i shed ovg perlod of about 45 mnutes in g

pyriding3-yl-ppiimiding-ylsmyondeeiasddd mpnelndmchiaormmmanhryd@tmlt 98¢

h), oling is acconplished over a period of about
asa‘%?%”ﬁﬁﬁrs in step (i), stirring i s conducted for

[0036] '"H NMR 300 MHz, DMSO-de), 8 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 26 = 7.4°,9.4°, 11.6° 12.1°, 15.8°, 19.3°, 19.6°, 22.1°, 24.1°, 25.7°.

Example 2 Preparation of Monophosphate Salt

S

AMN107 AMN107 H,PO, salt
[0037] To a1 L round-bottom flask equipped with a mechanical stirrer, a thermometer, and a
condenser, 4 g of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base and 500 mL of methanol were
charged. The slurry was stirred and heated to 64°C and held at that temperature for
~30 minutes. To the resulting clear solution, 7.5 mL of 1 M phosphorous acid solution (in
methanol) was added. The mixture was stirred at 64°C for one hour, cooled down to room
temperature by natural cooling (cooling rate ~0.5°C/min) and held at room temperature for
3-4 hours. The solid was collected by filtration and was dried at 50-55°C/10-20 torr for
8-16 hours to obtain 4-methyl-N-[3-(4-methyl-imidazol-1-yD)-5-trifluoromethyl-phenyl]-3-(4-



about 30 mnutes in step (j), the cold nethanol of
step (1) has a tenperature of about -10C, and/or
walego7igssrs acconpl i shed over a period of aboutPGF182006/027878

hours. [0030] The tenth enbodi nent of the present

invention is directed to a pharnaceutical conposition

conprising: (a) a therapeutigally effective anmount of

a salt of 4-nethyl-N-[3-(4-nethyl-imdazoll -

yl)-5-trifluoronethyl-phenyl]-3-(4-pyridin-3-yl-pyrim
Pyridhil'r%ynpyﬁraiﬁiméayietmim)ahé:mmi@mqumhoaphatmittﬁdﬁg) as a white solid.

har.maceuy | I acceptable carrier, diluent, vehicle ,_ _
Meltipg PQIRET 5?@%"?3 df%béf]@ﬁl TR TLPRFER WS BRE Ees Wg =61°,7.5°
9.1°, FIIBUMY 5o i1g 3pHiopde(; 4 94 GeaR dohe amount of the

Inventive salt that, whén adninistered to a subject in

need thereof, is suff|C| ent to effect treatnent for
Eﬂrﬁ_s.éasé’remmliphoﬂMfahamSahf@mtbﬁalthe i nhi bition of

protein, kinase activity. The anount of a gi VER

con‘pouﬁnzo.l. the invention that will be thercakpe?..imal 'y
iv

efif edt! vary dependi ng upon f S peic $ t he
C d|t|on and, the severlty e €0 en % _oH
X ude y the &ubjedi i M naedahd A& g ) P
nmourt e routinely determned by artis o

\rdo NTin the art. [0032] Thie St leay
,lphar maceuticgl fy acceptable carrier ,S@nl uent, vehicté&

or %m pl ent can readily be sel ect ed by Ol\l;l]Ne107me§ycftesalt
n

ordinary skill in the art and will be det'@r'th
[00381 lEo 4l@8§ nﬂeﬂamﬂa;umpeddmma whipetdtae.probd adta @hdsser, 307 mg of

of . sui t des .of adm.n i on. inglude
4- metg?/- T3 dypthylymy ﬁﬂ&‘f) gf%fg Qfameﬂwﬁ aﬁ iJ - -PyHgHg-3-yl-
pyrimidif1e {/lanﬂ_ﬁlﬁ b@ﬂﬁ%ﬁ@&ﬁ% b&‘s@lang QRIS bf étﬁ?ﬁac@fa?%&e charged. The

I nvention may take any pharnaceuti cal
slurryrweasorgimied abdl bea‘t@i tolé €k iTlol thel s@ntidrs &80 aé Qfdl Mgnethane sulfonic acid

solution (in ethyl acetate) was added. The mixture was stirred at 76°C for six hours, cooled to
25°C at a rate of 0.5°C/minute and held at 25°C overnight. The solid was collected by
filtration and 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 mesylate salt (~250 mg) as a yellowish solid. X-ray diffraction pattern showing

maxima at 20 =7.7°, 10.1°, 20.3°, 26.2°.

Example4  Preparation of Benzylsulfonate Salt

\\ OH \\ OH

\\
Ethyl Acetate

AMN107 AMN107 benzylsulfonate salt

[0039] To a 1 L round-bottom flask equipped with a mechanical stirrer, a thermometer, and a
condenser, 4 g of 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-
pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base and 500 mL of ethyl acetate were

charged. The slurry was stirred and heated to 76°C (reflux) and held at that temperature for



sui tabl e. Suitable pharmaceutical fornms include solid,

sem solid, liquid, or lyophilized formulations, such
w@goovaset s, powders, capsul es, suppositories,PCT/US2006/027878
suspensi ons, |iposones, and aerosols. [0033] The

el eventh enbodi nent of the present invention is
directed to a nethod of treating a di sease which
responds to an inhibition of protein kinase activity
onprising the step of admi nistering to a subject in
40 mlﬁ@é&} e thagesnlingesrsetutiont hémalpefit | btnzyn@mﬂf@mq agéd solution (in

a o
oty QR o8 Fhe Bbress s af 76°G, oy Shopn ol g fp room
tempeﬂitummmydtﬂraBec(oqrml chdo(hihg rde yDWC!rH'lnﬁ buid held at room temperature for
m nQo) - benza ted abqve, illustrative

1 hog B8 AOAEARCATSFET B HietiRb Podw e Aeipd atdfs3°C/10-20 torr for

t I I ar -
8-16 r"rnﬁﬁl (g{té?g t4| rg%ﬁ lCIQ e(h Cr?t{/fggq zol ?!}ﬁ‘) 5%9ﬂ1ﬁ%omethyl phenyl]-3-(4
py11d1a€3: yhpymmideWammm -bersamadei mnn@beraybhﬂfomeaﬂt acalellowish

.. comosition of e nin enbodi nent, of, the i nventjon o .
solid. gyelng RO} —orﬁr?&rae?% Rt l%t% Uipi BRIECIN playsing maxapa 1§20 = 6.5, 7.8°,

o{gm:ao 0 Off~ doh@y §an tingowi | | now be denonstrat ed

o4 gégfgzg)quoétﬁeb Y?I@ov%anhg exanples. It should be
underst ood that these exanples are disclosed solely by

Exampde/S of Preparsitiontof pgleliend SmiéontateSalind shoul d not be
taken in any way to limt the scope of the present
inventi
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AMN107
0 AMN107 p-tolysulfonate salt

[0040] To a 75 mL reactor equipped with a temperature probe and a condenser, 305.6 mg of
4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base and 30 mL of ethyl acetate were charged. The
slurry was stirred and heated to 76°C. To the solution, 580 uL of 1 M p-toluene sulfonic acid
solution (in ethyl acetate) was added. The mixture was stirred at 76°C for six hours, cooled to
25°C at a rate of 0.5°C/minute and held at 25°C overnight. The solid was collected by
filtration and 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 p-toluene sulfonate salt (~250 mg) as a white solid. Melting point = ~187°C; x-ray
diffraction pattern showing maxima at 20 = 7.3°, 15.4°, 16.1°, 17.5°, 18.3°, 19.0°, 19.7°, 22.5°.

Example 6 Hydrochloride Salt
[0041] 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide free base and about 400 mL methanol are charged into a

flask. While stirring, 744.4 mg of 37% HCI solution is added dropwise. The slurry becomes

clear. The solution is stirred for 30 minutes. The solution is concentrated to 100 mL. The



[3-(4-methyl -i mdazol -1-yl)-5-t
pfl uoi Onet hyl - phenyl ] -3-(4-pyridin-3-yl-pyrimdin-2-

wWQ k@miorsyt benzam de free base (10 g),
and 37% hydrochloric acid (1.85 g) under
The m xture was heated to 42-500C and stirred
15 m nutegq-The resulting solution

),

pur ge.
for

an addi ti onal
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was filtered through a pol ypropyl ene pad, while
mai nt ai ni ng the batch tenperature above 400C. The
solutigh ésethews stfinned fon 2 waurst a slugy oy eaingddEhe slurry is filtered and dried under
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and heating/cooling capacity. The batch

was stirred and cooled to 300C over a period of 30
Seeds (20 ng) were added at this tenperature,
Examplel7t he batch was cool ed to 23C over a period of 45

m nut es.

"m nut es.
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an addi ti onal
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. I?c} solvent peak

2-Prdpx@pl e

XAy epamat thier gier dinaddwas p

hat eGdal form A

No solvent peak

Acetone

Slurry becomes thinner after HCI addition.

Excellent; form A

Ethyl acetate

Slurry becomes thinner after HC! addition.

Good; forms A & B

Tetrahydrofuran

Slurry becomes thinner after HC! addition.

Excellent; form A

Acetonitrile

Slurry becomes thinner after HCI addition.

Excellent; forms A & B

* 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

Table 2. Formation of Sulfate Salt

Results
Solvent Comments Crystallinity* "H-NMR
Methanol Slurry becomes thinner after H,SO,4 addition. Good; forms A & B | No solvent peak
Ethanol Slurry becomes thinner after H,SO, addition. Good; form B No solvent peak
2-Propanol Slurry becomes thinner after H,SO, addition. Poor —
Acetone Slurry becomes thinner after H,SO, addition. Poor ---
Ethyl acetate Slurry becomes thinner after H,SOy addition. Poor —
Tetrahydrofuran | Slurry becomes thinner after H,SO, addition. Poor -
Acetonitrile Slurry becomes thinner after H,SO4 addition. Poor -

* oood = when main peaks are sharp and their intensities within 30-70 counts
poor = when main peaks are broad and their intensities below 30 counts; could be amorphous salt and free

base form

A




H3PO4 AWN107 AWN107 H3PO4 salt [0037] To a 1L
round- bottom fl ask equi pped with a nmechani cal

wW@2daohe13sonet er
4- et hyl

yl -
pyr

and 500 rrL of net hanol

and a condenser,

rhenyl ] - 3-(4-
i di n-3-vyl

4 g of

stirrer,

PCT/US2006/027878
-N-[3-(4-nethyl -imdazol-1-yl)-5-trifluoroneth

-pyri mdi n-2-ykdfi-no) - benzam de free base
were charged. The slurry was

S ed t hel d at that
Tabl?é gg‘f‘ﬂ?@ E&f‘l’} %‘ﬁtﬁ'@g“sgﬁ o the resulting clear
soT ution, 7.5 nL of IM phosSphorous Jaci d sol u‘f{e?&\;sﬁn

55]; lnano

I) was addeél Thgs m xture

mql M:Lin rnr:\mic-

amsﬁlf;w =

‘., THNMR

ARt ural | 3 "““'i} 535 [R9E) AP e low s &y ﬁ’)"’fandﬁhé)l H3% () acelone
room t pnaés‘ga% ng Po%egmﬁﬁ]ﬁ%” , solid wag 2 acidibase=1.2:1.0
Tetragyglrdfeant |edurtnpedaimk thiratr aphtuaetly ellasafar i e hoatph®B- 35C/ 10- 20
torr f oracﬂﬁi@oho}j dig npicheeome glieay at 50°C.
* p0014- \Qﬁ:ﬁ l%h lp&h(l ag’e l(réadq}?& tﬂéﬁl mtEﬁHtlg%f?)lN'Sb %Jl‘ltl 5-tiifluorometh
-phenyl]-3-(4-pyrid 3-yl-pyrimdin-2-ylam no) - benz

am de nonophosphat e salt (3.25 g) as a white solid.
TabldVe! FbABatiei GEEﬂlaﬁag;%@oﬁQ&@altx ray diffraction pattern

showi n
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Shistrthane

21.8, 23.1, 24.9, 26.6. Exanpl e 3 Pr epar at i orResiits
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* goodye '@heam@mmgﬂ(eargﬁ)@pg@ﬁheerhtslsmes within 30-70 counts

poor = when main peaks are broad and their intensities below 30 counts

[0043] The ethane sulfonate salt from acetone has an x-ray diffraction pattern showing

maxima at 20

=6.6° 7.9° 9.5° 14.2°,17.8°.

Table 5. Formation of Benzene Sulfonate Salt

Results
Solvent Comments Crystallinity* 'H-NMR
Tetrahydrofuran | Slurry became thinner and turned yellow after Poor 1) 1.2% (w) THF
acid addition. It did not become clear at 50°C. 2) acid:base = 1.4:1.0
Acetone Slurry became thinner and turned yellow after Poor -—-
acid addition. It did not become clear at 50°C.

* poor = when main peaks are broad and their intensities below 30 counts

Table 6. Formation of p-Toluene Sulfonate Salt

Solvent

Results

Comments

Crystallinity*

'"H-.NMR

Tetrahydrofuran

Slurry became thinner after acid addition. It
did not become clear at 50°C. White solid
was obtained by filtration.

Good

1) 4.6% (w) THF
2) acid:base = 1.2:1.0

Acetone

Slurry became thinner after acid addition. It
did not become clear at 50°C, White solid
was obtained by filtration.

Good

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




slurry was stirred and heated to 760C. To the
sol ution, 580 nL of 1M nethane sulfonic acid solution
w@ ov7e148y1 acet ate) was added. The mi xt ure wasPGI/U$2086€1027878

at 76C for six hours, cooled to 25C at a rate of

0.5C/ m nute and held at 250C overni ght. The solid was

collected by filtration ang6was dried at 50-55C 10-20

torL Ifor 8d16 hours to obtain 4-nethyl-N[3-(4-

met hyl -i m dazol -1-yl)-5-trifluoronethyl-phenyl]-3-(4-
Example 8di n- 3- y| - pyri ni di n- 2-yl ani no) - ben>z/ampde ¥re]s,yl at(e P

salt (-250 ng) as a yellow sh solid. X-ray diffraction
[0044] F@E&ﬁ%@o SHOWJIWE OB BEF AneRQE N[ (4-ARihY1-iBlaZol- 1261)-3-

4 Preparation of Benzylsulfonate Salt_ Ethyl
trlﬂuomnmﬂqﬂ@hmﬁﬂ]l\ﬂprmmm@Fﬂbwzm P fybaraing)-benzemidsgines) Ybagg was
u otto I
suspended o o S HONGE 41 B A acioh oy T fREIORY &Rk, The
st01ch1€1n€%fchﬁol‘t1]M Bf?ﬂ(lé AoteB bl wisniubagatntly addpd fo the Isﬁépennomrchbr HCl,
ny e
the mizgyrei w,lasrstmnegi |at pybicn t@m@clzmyﬁ £9% hepnry, @R Ko sylopic agidpy L was
00 m. t
stined SFO TN e Tty AR o ROBAPROGRAL IchR iRl foected by
filtratidihald drenped By XRPD sudiNMR.nut es. To the resulting clear
solution, 7.5 niL of 1M benzene sulfonic acid solution
Tabl in ethyl acetate) was added. The nmixture was stirred
anie at 76CIfor 5 hours, cooled down to roomtenperature by
Ila[Ur at—cogring (cooling rate ~0.5C m n) andghgisd at

Oy | emperjature fop,naeleur- The Qﬂx%téiuﬁ@& COT TRGhAR

| tratiion-and \Ano ur u" 56 ¢

HCI 8 16 hour S t tero%@ txon the slurry became good “15 shlfts c&xanged
4- et hyl - N-|[* ﬁgﬁﬂe rs orRy. salyent peak
i pheﬁ B [% dmgﬁtﬁx LA epéﬁi ||y forBA rfi £ PLRTBNEY R
PHIT y | diffictlt.to poyr and f}lter .

Methaﬁ%wlggﬂrlc' a'_g@ ])c, O% 'é)' a1 u rg%r ﬁ" c{ ﬁ”%&)[ll Tae I’Tq5] Qhifts changed

ow after amd addition. gld th S 2) 0.67% (w) acetone
become clear at 50°C.

Ethane sulfonic acid Sturry became thinner and turned Poor 1) shifts changed
yellow after acid addition. It did not 2) no solvent peak
become clear at 50°C.

p-Toluene sulfonic acid | Slurry became thinner and turned Good 1) shifts changed
yellow after acid addition. It did not 2) no solvent peak

become clear at 50°C. White solid
was obtained by filtration.

Example 9

[0045] About 100 mg of form B of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-
triﬂuoromethyl—phenyl]-3-(4-pyridin—3-yl-pyrimidin—2-y1amino)-benzamide free base was
suspended in 15 mL of methanol for the inorganic acids and in 15 mL THF for the sulfonic
acids noted below. The stoichiometric amount of the listed acid was subsequently added to
the suspension, except for H3POy4, for which two equivalents were added. The solution was
stirred at 50°C for about 5 hours and then cooled to ambient temperature. Solids were

collected by filtration if slurry formed; otherwise, a slow Ny flow was applied to evaporate



solid. Melting point = ~260C;, x-ray diffraction

pattern show ng maxima at 2Q= 6.5, 7.8, 9.4, 10.4,
wa3307/1871 0, 17.5, 17.9, 18.8, 21.2. Exanpl e SPCT/US2006/027878

Preparati on of p-Toluene Sulfonate Salt AMNLIO7 AMNLO7

p-tol ysul fonate salt [0040] To a 75 nL reactor

equi pped with a tenperaturg7probe and a condenser,
305.6 ng of

4-met hyl -N-[3-(4-nmethyl -inid | -1.- -5-tri
some sylve@tﬁ@é\)j,qlql ﬂgclfeg; shypmyi fg%/ ﬁlt@rigp.giﬁ? ﬁ“?l‘kﬂ% lﬁ&erg artlarlglzfeld%?/r)&g?b fnd
NMR.Z'yl ammo) - benzam de free base and 30 nL of et hyl

acetate were charged. The slurry was stirred and

heated to 760C. To the solution, 580 nL of 1M
Table B- t ol uene sul fonic acid solution (in ethyl acetate)

rd

was __added Thao m st v o o ot 1 e + o W W W
HWero—etora Tt He—xtufre—wasS—Stitreg—at oUC ST X

Ol
hours, coolled to 25C at a rate of |[8-5& m.su;Résug?‘.dl%" o)
atA@bC overjni ght. THemels d was col | e EHiRy H-

HCl filtration |amesiwasecie edarahils0- 550/ 101204 or r | flyrshifs chenged
hours to oRthadting Zhd mestaingd soNSPP8N24- 2) FormB 2) no solvent peak
met hyl - i mi ddlewiwap usgd B eBperp f9MGoi Oret hyl - phenyl ] -3-(4-p
Vrl dl n- 3'y| -Si@ly?nﬂ'm d| n-)-yl am nﬂ) = hQDanm de p +t ol uane

AA R A A"

H,80,sul f onat e galhe siimy2sGueglraraiera whi e sorggd el t9 1 ifts changed
poi nt = - 1gne0iy Kbecame sy fwlEt i oh PaforeArt Bhowi) rig% methanol
maxi ma at AQeolpgl 15 4 161 17)5 183 1910 19 7

H;PO2@p!BsphEixanp] Sur bespaiebibieosiictrsidSal 1 [ Do gqlent 1) no shift change
4- et hyl - N-|{[®@8difien et hyl - i ni dazol - || -2y |djfesntfronf | Gbnespkier peak
yl - phenyl | -|3- (4- pyri di n-3-yl pyri ni| di fife base and

2- vyl ami no) -lbenzani de free base andg nHPHPP-SBA,hgTE
Methapeduti@fokcidar |eShethyeeged himergndiumpdask .| Wi Feorst i rf i Rgphifts changed

744. 4 ny of| B1oy e acisafidiidno didgotagded dr opwi s¢.2) Theotvent peak

sl urry becolniggome clear at 50°C.

Benzene sulfonic acid Slurry became thinner and turned Good 1) shifts changed
yellow after acid addition. It did not 2) no solvent peak
become clear at 50°C.

p-Toluene sulfonic acid | Slurry became thinner and turned Excellent 1) shifts changed
yellow after acid addition. It did not 2) no solvent peak

become clear at 50°C. White solid
was obtained by filtration.

[0046] Elemental analysis was used to check salt formation for the diphosphate salt. The

results are as follows:

Table 9.
C H N P
Theoretical 4591 3.83 13.39 8.47
H;PO, above 45.86 3.81 13.32 9.01
Example 10

[0047] About 100 mg of form B of 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-
trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base was
suspended in 15 mL of methanol for HCI and H,SO, and in 15 mL of ethyl acetate for

methane sulfonic acid. The listed amount of the listed acid was subsequently added to the



clear. The solution is stirred for 30 mnutes. The
solution is concentrated to 100 nL. Thesolution is
wao b@nosisirred for 2 hours; a slurry i s obtai neBCT/Tk®06/027878

slurry is filtered and dried under house vacuum
overni ght at 50C. Pol ynorphic formB is obtained with
a yield of about 72.6% Exapple 7 [0042] About 50-60
ng of form A of
4-met hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl ) -5-

suspenyiorf. | Tiegr sohuwstcmw asysitiened laj aerJGZIL teyperdiure GHgll)op)SD?(ﬂ(stomd

a free s suspended in O.
metnaf SRR B hes SR LEEY orEPRGE SR drongts using a
slow Nptled aﬁ&'aﬂalWWRPMGNMRadded to the suspension.
For inorganic acids, the mxture was stirred at
anbi ent tenperature for about 5 hours, and for
Tablest®h- f oni ¢ acids, it was stirred at 500C over ni ght .
SotTds—werg cottected by fittratiomr—and—anat zed by
XRPD and NVR  Tabl e, 1. Formation ref_—Hydrochi §%le—Salt
+ 298l | ent = when GEFMSeaks are @ﬁﬂ‘“ﬁhd t hei rH-NMR
Tequivient HS1 t i eg Thbdwey b?f(amedemwhllegood wWhegeodrai 1] p®athiis alraeged
sharp _and t hestips rdtesiigpdsPes wi t hijn 3Dfr@Bcoynt® nbadivest peak
2 equidalentscAH@IAt | OMhOfurSbkdanit Beaddhile * gOOdAmorpdeN Mai N peaks
are sharp émehtihgrﬁhreniamcansi ties Wthin 30-7Q counts
0.5 eARQEntsTH,YOL N THOIIRyREAKS cigk Gnildr 0ad |andyytyed r int SNshirks LRRged
bel ow 30 couaiisg ang Rktlatled2e. amor phous g@&tAan f)rs‘ﬁﬁn%ﬁpeak
form ATabl ¢ 3. Formation of Met har}@eﬁgclﬁ)grmt
When dfand nten X
lequﬂgglrt H;30 THES i%%ggf c]?ag @fg?{g?gtﬁl dPn 9} fﬁi‘ane ?) ?Alf?s lfﬁﬁged

bel ow 30 cOYMi®n no S0 ventpeak

Cal -+

1 equivg_ént methane | Slurry became clear after acid Poor 1) acid:base =1.3:1.0
sulfonic acid addition and remained so after 2) no solvent peak
4 hours holding.
2 equivalents methane | Slurry became clear after acid Poor 1) acid:base =1.9:1.0
sulfonic acid addition and remained so after 2) no solvent peak
4 hours holding.
Example 11

[0048] About 300 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 30 mL of methanol for the inorganic acids and in 30 mL ethyl acetate for the
sulfonic acids. The suspension was heated to reflux temperature -64°C for methanol and 76°C
for ethyl acetate. The stoichiometric amount of the listed acid, dissolved in the corresponding
solvent, was subsequently added to the solution. The solution was stirred under reflux for

5 hours and then cooled to ambient temperature. The solid was collected by filtration and
analyzed by XRPD.



* good = when mai n peaks are sharp and their
intensities within 30-70 counts poor = when mai n peaks
w@e@7otsad and their intensities bel ow 30 couneGI/UadE@)27878

The et hane sulfonate salt from acetone has an x-ray

diffraction pattern show ng maxima at 2Q= 6.6, 7.9,

9.5, 14.2, 17.8. Table 5. Egpmation of Benzene

Sulfonate Salt poor = when main peaks are broad and

F intensities below 30 counts Table 6. Formation
TablgdLy 10 uene Sul fonate Salt good = when main peaks are

F_ Sha{Jy and ThefrT T nrensi [d.om Wt ou 70 cpuntsExanpt-e

H+—3006-316
CT TJU‘PQ- I-\DD = oM u
s | i e STy

4- met hy! - N | 3o i‘ e P 5- 1) sulfate
N Rt ) s | i
H:PGy| ami no) - be hZearide becpmeclspundeneiox.steipended| | n Momwbhosghate
_2-propanal | Biecipiajed g after Boldipe. acet one for the sul fonic
Methape pelfgnic Tiie  § o selnficmmetaiied slaryouddr refifix. tthe  noj ed Matid swifgate
subsequent | ybesgieretbingepandiysned yeljowntiéresid For HA , the
m xture was] &ditPred at amhi ent tenperaturel for 5
Benz¢yg sifignic aivd | Ghe sslufidnaemameddirgsinder teflwadt st i r | ed Badzerb Olfonate
over ni ght . [rbeswme thipger ppdyurned gellpmsicsoad ed t o] anbi ent
tenperature addiPPact ed hy filtration and ahalyzed by
p-TolRPEy fameicVRThe Falblic réfaingk s vede@rel®045]  Ablutp-1@ndsgifonate
of form B of bxtampefepdfteneid 3dditipnnet hy| - i mi dalgol -1-yl)-5-
trifluoronetliyl-phenyl]-3-(4-pyridin-3-yl-pyrimdin-2
-¥I am no) - benzam de free base was
Thermal Behavior

[0049] The LOD and decomposition temperature of the salts of the invention were

determined by TGA, and the melting point was determined by DSC.

Table 12.
Decomposition
Salt LOD temperature (°C)* | Melting point (°C)
Hydrochloride (form B) 2.60% (RT-150°C) ’
4.87% (150-250°C)
Monophosphate 0.29% (RT-200°C) 212 ~208
Sulfate (form B) 0.15% (RT-200°C) 201 1) 126.5
2) 206.2
Methane sulfonate 0.44% (RT-150°C) 260 160.1
Ethane sulfonate 0.74% (RT-150°C) 220 1) 259.2
2) 261.3
Benzene sulfonate 0.63% (RT-250°C) 260 >258.7
p-Toluene sulfonate 0.26% (RT-150°C) 256 1) 187
2) 232

* The decomposition temperature was determined by the onset of the first derivative of the sample weight loss
v. temperature of TGA data

Hyveroscopicity

[0050] The hygroscopicity of the salts of the invention was determined by TGA after one day

at ambient temperature and 93% relative humidity.



suspended in 15 nL of nethanol for the inorganic acids
and in 15 nL THF for the sulfonic acids noted bel ow
wab@7etsrchi onmetri c anount of the listed aci d MEBUS2006/027878
subsequent|y added to the suspension, except for
H3PO4, for which two equival ents were added. The
solution was stirred at 500¢ptor about 5 hours and
then cooled to anbient tenperature. Solids were
collected by filtration if slurry forned; otherw se, a
TableIdhw N 1 ow was appl i ed to evaporatesone solvent to
yietdthicker_stourry for—fiittrationm—The_soli+ds—were——
atal-yzed—by—XRPD-and—NVR—Tabl-¢—8- ERE
Hydr ,‘JVSV@WZL: used to check saltl formation f&320the
Monqphesefssphat e salt. The results dre as fol |l owd:33Tabl e 9.
SulfaexfangBle 10 [ 0047] About 100 ng{of form B of g22
Methfte Bfohtyd - N-[ 3- (4-netTiyl-imdazol-T-yI)-5""55
Ethangsdfgha@{ onet nyl _-gﬁenyi =3 (Z-pyrirdim=-3=yt= UXHLISL;I- 2=

I fran boaaoan wwde crienaoandod 11— af
:l'llil—llzel)'UCIIZlel Uc— T 1T et 1ast ST oUuS POt o1
a
g‘\.I_I'

Beni-é.fg‘%‘%g. for—HCO—andH2SHM and [in 15 1 of Qtllllyl
p-Tolugne sulfpratef or et hane sulfonic adid. The |istéd2anount
Controlf- ftembas¢ fost Bd _aci d was subsequent |y added t 0.08
t hesuspensi on. The solution was stirred at anbi ent
tenperature (HC ) or 500C (H2SO4 and net hane sul fonic

[0051hdt shouldTeencted thels upen furihiot whtiey] hipyrosstapatyakiulg 190é vatdd. At
[ I d by XRPD
least \tgﬁlﬁldqr%ﬁée t%%%ﬁ)@}g@?or%ggs‘%:\l @%{fguvrve iisqgsta%ong q%l/izcl?ly up%n testing to capture

the true value; such may be true for the other salts as well.

nnnnnnn

Solubility

[0052] The solubility of the salts of the invention was determined in pH 6.8, pH 3.0 and
pH 1.0 buffers by suspending 1-5 mg of each salt in 10 mL of corresponding aqueous
solution. The samples were allowed to equilibrate at ambient temperature for at least

20 hours for pH 6.8 and 3.0 or about 5 hours for pH 1.0. The supernatant was fiitered and
used for the solubility determination by UV-VIS spectroscopy. The solid residue was
analyzed by XRPD.

Table 14,
Sohubility at pH 6.8 Solubility at pH 3.0 Solubility at pH 1.0
Solute (pg/ml) (ug/mL) (ug/mL)

Hydrochloride salt (form B) 0.3 0.9 1040
Monophosphate salt ——- - 1160
Sulfate salt (form B) 0.1 6.5 1380
Methane sulfonate salt 0.4 52 1330
Ethane sulfonate salt 04 2.8 -
Benzene sulfonate salt <3.0 -—-- 1420
p-Toluene sulfonate salt <8.0 <10.0 1340
Control ~ free base form B 0.2 2.8 839




[ 0048] About 300 ng of form B of
4-met hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl ) -5-
wa eiof7lussronet hyl - phenyl ] - 3- (4- pyri di n- 3-yl - pyrPai/tib1e02027878
yl am no) - benzam de free base was suspended in 30 nL of
met hanol for the inorganic acids and in 30 nL et hyl
acetate for the sulfonic acpgds. The suspensi on was
heated to reflux tenperature -64C for nethanol and 76C
for, ez hél acetate. The stoichionetric anmount of the
Com Yedt , dissolved in the corresponding sol vent,
was subsequently added to the solution. The .sol ution
0053 ' L st @r Ot 829 - 41N8 N .
BER TR A s e S A R L
phenytli- 3-{4-ayiidin-Japdpaivaiding 2 g lanyinXRRMDz Fakledreehasd fermd) and 4-methyl-

ehayi or [.0049] .The .L.OD an eco ition.te ratur
N-03- GEN NP b RO R MR 5h PRERLT e a R ek byt
- ylamigd)chehbanide nidridfy @ateHydysal Rl 8L FORE BYWwdpSEvaldabd & dederibed
* The deconposition tenperature was determ ned by the
belowgnset of the first derivative of the sanpl e wei ght
| oss v. tenperature of TGA data Hvgroscopicity [0050]
Table 13€ hygroscopicity of the salts of the invention was
dleterrri ned by TGA after one day at anbient tenperature

in-2-

and 93%rel atj ve hum dity. Tabl e 1Qut§@D51] It should
be noted that| upon further testing] HWelcRSE@RhdbkMrate (form
results have |vari edredMasd @amtB)W th regard to tigg
hydrochl ori de| Batddstionpio&dctdr|e 1S T 0SY DepdabloH frddudts PPON
T&BdoniliBordsO CaPt UKy [% area) Appearance Assay [% area] Appearance
Unstressed 0.00 - 0.00 -
100.99 [100.00] 99.10 [100.00]
0.1% solutions or suspensions, 1 week at 30°C
pH 1 (pH measured: 1.26) 60.61 A¥* 62.06 A¥
PH 1; 1 week @ 50°C 50.22 [45.31) A* 46.68 [42.93] A¥
6.58 6.86
94.01 [93.44] 94.14 [93.21) :
PH 2 (pH measured: 2.00) 5.20 Bl 8.41 BJ
96.00 [94.86] 91.77 [91.61]
pH 3 (pH measured: 2.94) 0.00 Al 0.00 Bl
102.19 [100.00] 98.84 [100.00]
pH 5 (pH measured: 5.01) 0.00 Al 0.00 Al
100.80 [100.00] 100.02 [100.001
pH 7 (pH measured: 6.02) 0.00 Al 0.00 B!
100.14 [100.00] 99.56 [100.00]
PH 9 (pH measured: 8.92) 0.00 Al 0.00 B!
99.19 [100.00] 101.19 [100.00]
PH 11 (pH measured: 0.00 Al 0.00 Bl
10.86) 100.50 [100.00] 102.19 [100.00]
Water (pH measured: 0.00 Al 0.00 Al
4.74)(pH measured for HC] 101.93 [100.00] 101.43 [100.00]
salt: 4.22)
Ethanol 0.04 A¥* 0.06 A
99.85 [99.96] 100.41 {100.00}
Acetonitrile 0.00 A¥ 0.00 Bl
100.16 [100.00] 100.33 [100.00])
Methanol 1.06 A¥ 1.29 A*
98.04 [98.90] 99.169 {98.72}




the true val ue;

as wel | .

such may be true for the other salts
Solubility [0052] The solubility of the salts

wo@Roorhessrnventi on was determined in pH 6.8, pHGI/0SBENE027878

pH 1.0 buffers by suspending 1-5 ng of each salt
nmL of correspondi ng aqueous sol ution.
allowed to equilibrate at apbient tenperature for

| east 20 hours for pH 6.8 and 3.0 or about 5 hours for

in 10
The sanpl es were
at

solubility determination by Uv-\I 8IdBER: roscopy  The
solid residue|was anal Xzed by XRPD. |ftskeshloride monohydrate (form
14. Conpar at i ve_Test Fiegbpseigm BIThe stlahi | ity of Both
4- met hyl - N- [ 3} Dagreretidnpiodicis dazol - | - yi DeeRdation podpse gret h
Ykegh handitiohs Assay [% area] Appearance Assay [% area) Appearance
2% s@utlods g Yspealbitns 3-dal atpyoid tekhdiature?- Y| ami no) - benzam de free
05%keage (Tform B)[and 4epethyl - Al 0.00 Al
N-[ 3- (4- et hyl - i pg.zhazaloo] - y) ) - 5- tri fil uaoosEtdoyb; pIJenyI
0.5% PR AniyE T di -3-yT oy rTt m dj n-Zg] yI dm no) -ga@nzam de Al
4000rmnohydrat e hy drgg:b;l [@(yd()@}e splt (form Byooereosepl yat ed
08%%6&11%Cﬂ bed el ow. g dgbt e 16. T~ SuSpensi on ggoCl €ar AL
soI ution after sbgassodpt A No change 19f4qedo2p) B
5% saut o4 Th Dﬂ f@a‘{r,afj‘rbgr}f em qlc)tiﬁry[ L JU% e 5t L
1:10Q dilu \'é \'_r - B V7797 go' T UYUT HITEL AL
buffy tbo'ii%i AL Lﬁﬁ dbopY pr%‘ diin sorssugoool |
Solidstale LypReh It A mesh ( aafni’ e n‘r’,ﬁ% don Zj"’
Bulk {§B1&2r osi | 200, 1% R8Ynesi ufn st dar atle 0.00 A
99.77 [100.00] 100.77 [100.00]
Bulk (XRPD) No change No change
30% in mixture 1 0.00 A 0.00 A
100.11 [100.00] 101.23 [100.00]
30% in mixture 2 2.17 A 2.08 A
94.28 [97.75] 93.43 [97.82]
Solid state, 1 week 80°C, 75% relative humidity
Bulk (HPLC) 0.00 A 0.00 A
99.97 [100.00] 100.71 [100.00]
Bulk (XRPD) No change No change
30% in mixture 1 0.00 B 0.00 B
99.38 [100.00] 100.88 [100.00]
30% in mixture 2 3.71 B 1.89 B
89.37 [96.02] 92.17 [97.99]
Xenon light (approximately 1200 kLuxh)
Bulk (HPLC) 0.00 A 0.00 A
96.03 [100.00] 99.73 [100.00]
Bulk (XRPD) No change No change
Bulk corrosivity
2 day, 80% relative N/A No change
humidity with steel coupon

{ suspension
A o change of color

* clear solution after stress test
B slight discoloration

Mixture 1: 30% 4-methyl-N-[3-(4-methyl-imidazol-1-y1)-5-triflucromethyl-phenyl]-3-(4-pyridin-3-yl-
pyrimidin-2-ylamino)-benzamide (free base or salt), 63% lactose 100 mesh/lactose 200 mesh (50:50), 5%
crosprovidone, 1% Aerosil 200, 1% magnesium stearate

Mixture 2: 30% 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), 34% mannitol 60, 34% Avicel PH102, 1% Aerosil 200, 1%

magnesium stearate (% by weight of free base or salt)




M xture 2:

30%i- net hyl - N-[ 3- (4-net hyl -i m dazol -1 -yl)-5-trifluorom
weedylihenyl | - 3- (4- pyri di n-3-yl pyri m di n- PCT/US2006/027878

2-yl am no) - benzam de (free base or salt), 34% mannit ol

60, 34% Avi cel PH102, 1% Aerosil 200, 1% magnesium

stearate (% by wei ght of freg_base or salt)Table 16.

Forced Deconposition Test [0054] The chem cal,

physi cochemi cal and norphic characteristics of both

Tablﬂlﬁef'my:pd nep(gmposmon Test

AF1et 1ua‘£U|-|-y|
(A_L\Irtegi:cﬂn({’t_gpl p¥r_1 FaaY 1

et e RR T RIET W Ty B area

Unstigssede” (f orm B) and

0.00 (0) 99.23 [100.00]

Bulk4- net hyI N- [ 3- (4- net hyl |
3 dayyh@henyl | -

i m dazol F |-yl )008@rifl uprW{1§0.00]

10 mé/l%ﬂ‘xLMSCﬂ-l— 615 FLYarePYr 1 M
3da};g}f5b®@ydrate hydrochl ori

di na2- yl ami no)o:seqzam de 97.04[99.24]
le salt ([orm B) ver e eval uat ed

mmﬁ@wwgmww

Samnl e was charaed_i

[l:‘l I Ildl IliJé 80, 5[8845]
hted a 20-5
M nmﬁ b tL'EOLU@A@\(,m Dy 31 10000

10 me/B6 iLABIS G+ 01F . OENaQH
3 dayaiSOPCS at room t enper at ur

g)wedAfo ehui |1 BFR® for pao464193.30]

e and then filtered. The

10 mEABGRIBMSY + 08 mOfwaldS i N §
contdining@0® fpet Fet\NBTandHBEEC. | (
saturiRat vdth(0:DR) :  Di ssol uti on
3 dayp@oPor mred at 370C usi ng

sat upat ed| fi | t rigdsgs)nvas measeisoges.32]
DO56] Intftinsic D ssol ution

rate meagurenents were
the rotafing di sk nethod

10 mg/Y3Rk&INisd PES RRE) - A
saturhtfviv@s used. For IDR i

3da}@ng0éor IDRin water, a

singke rptati gssgpeed of 2687 [99.42
k 0.1 N HJ, an 800 nL vol une,

200 nL vpl ume were- used| The

O T S 5 G b4 TGSt
o TR TR

v PEIped| Thr oy & UV 98.85 [99.66]
led to the dissolution

wm.g@étnﬂém%io WeP ELABIT ect e

Lt Qa'nii onl docarnti An
0 —Pl.

| usPhg a Surfa?c@(%asurqfn@ﬁﬂ(gwl%]
The

xenog{ight €A Wynani ¢ vapor s

rption device (DVS-1)

measurenents were carried out at 25C.

[0054] 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-y1)-5-trifluoromethyl-

phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-y

lamino)-benzamide monohydrate hydrochloride salt

(form B) were evaluated as described below.

[0055] Determination of Approximate Solubility: A weighted amount (20-50 mg) of sample

was charged into 2 mL of the solvent. The obtained slurry was allowed to equilibrate for

24 hours at room temperature and then filtered. The concentration of DS in saturated filtrate

was measured by either UV or HPLC.

[0056] Intrinsic Dissolution Rate (IDR):

Dissolution rate measurements were performed at

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

200 mL volume were used. The solution was continuously pumped through a UV measuring

cell and recycled to the dissolution vessel.




[0058] While the invention has been described above
wth reference to specific enbodinents thereof, it is
w@ppanesrl t hat many changes, nodifications, anBPCT/US2006/027878
vari ations can be made w thout departing fromthe
i nventive concept disclosed herein. Accordingly, it is
i ntended to enbrace all sucl 4:_hanges, nmodi fi cati ons,
and variations that fall within the spirit and broad
e of the appended clains. Al patent applications,
[005'6]3 rescopinitly: o$ ¢retionydedoim i isrtkeraistvente helleztenl IEIII% a Surface

Meaéﬁéﬁ%’&bg?tggr%ig %@gﬁ%g%?sgrﬂtgntde\e/fce (B{}gl f)etI)fle measurements were
camédaatalaybcd},l-[s (4-nmethyl -i m dazol -1-yl)-5-trifluoroneth
- phenyl ] - 3- (4-
gyrldlnSyI rimdi
Tabled7s (JrengcaliandiPhysive
bclll UI L|- !IClllyl-'\'[ = |||ct||_y| |||ga)|t‘?l_un
_ _E_ hvl—-—shepyv1-3 Wﬂﬂ. A=3-\] _n\/rl
1- yl g ttrI Tl uor ongs ﬁq%geforélﬂ Th J;Md}ocl]%qudpjnglp (gsate (formB)
\,\kﬁ;qn}gptﬁryiapﬂgysiém t ik Calculated Found Calculated Found
%C _4-pethyl - N[ 3- (4- net HPI46i mi dAFS - | -yl )-B58 | 5766
PH trifluoronethyl-pheny#]s 3-(4-38ri di n- 3-429 pyri nj di n-225
%F yl am no) - benzam de| nogbydr oetitor | de noswhydr atle. 4.9.383

-2-yl am no) - benzam de. 2. The
mlcah€haledctemstlca hydr ochl ori de

,\%'3

£
n
9~
h

%N The salt of aimfl, msbBerelnighe salt 11888 16.58

%0 nmonophosphate salt of 3§, e h)g|56|\|- d-l(4 548 N ‘568

g1 Mel hyl -1 m dazofl -1- DE N f ll\ygro thyt wlenyl ok\ Z &

DSC EY}ﬁlW%an ‘75),(3/(5°C/‘r)rx ! le “.. L:-I:\.L;y QJS'QH ::I) . KIFAIé- am e%om%‘?ﬁltloé 'g'rcl or to melting
HPLQ)PUMY (e;gga im hul, nNeT 3. (440 Qh\/l L dajnl 100.00

DSC pelinepomt €9 f | yor odEchw BAhy1 ] - 3 N B i darampgsitipn pyiy kg melting
A0°CHmigta. 2- vI ani no) - zam de

Melting enthalpy (J/fg) 153.9 N/A due to decomposition prior to melting
pH of 1% solution or suspension in 7.99 2.53

water

Solubility (approximately at 25°C, mg/mL)

0.1 N HC] 0.60 0.94

0.01 N HCI 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
Thermogravimetry (weight loss %) 0.026 (RT to 200°C) 0.91 (RT to 80°C)
(10°C/minute)

Residual solvents (%) 0.2 0.0
Intrinsic dissolution rate (mg min”cm™)

pH 1 (0.1 N HCI) 0.17 0.17
Water 0.0013 0.0024

[0058] While the invention has been described above with reference to specific embodiments
thereof, it is apparent that many changes, modifications, and variations can be made without
departing from the inventive concept disclosed herein. Accordingly, it is intended to embrace
all such changes, modifications, and variations that fall within the spirit and broad scope of
the appended claims. All patent applications, patents, and other publications cited herein are

incorporated by reference in their entirety.



6. The salt of Caim1l, wherein the salt is a sulfate
salt of 4-methyl-N[3-(4-nethylimdazol -
wo 2007p1B7t ri f | uor onret hyl - phenyl ] - 3- (4- pyri di n-BeyUSI996/027878

m di n- 2-yl am no) - benzam de. 7. The salt of Caim1l,

wherein the salt is a nethane sulfonate salt of

4- met hyl - N-[ 3- ( 4- -25-

nmet hyl -i m dazol -1-yl)-5-trifluoronethyl-phenyl]-3-(4-p

yridi n-3-yl-pyrimdin-2-ylamno)- benzam de. 8. The
Mbﬂ&@e&l@&l, wherein the salt is an ethane

sul fonate salt of 4-nethyl-N[3-(4- :

\ -4 m -yl ) =Dt f [ b= - Ba

Lo A Bt hRRREN L e s Bl B
pyridisid-y1-piritldin-Mylamisbpbeizandidee salt is a benzene

sul fonate salt of 4-nethyl-N[3-(4-

t hyl -i m dazol -1 -yl)-5-trifluoyonetlijyl- nyl ] - 3-.(4-
2 oo oBCRR G pheei 8550 ey epagi R o e
methyzalﬁl%a%g% g;@aﬁr;%l%&%%g?ﬁgl}é}‘lﬁ][3%{4(—%5_/&1@3%1 B #@0R-2-ylamino)
benzametdy| - i mi dazol -1-yl)-5-trifluoronethyl-phenyl]-3-(4-p
yridi n-3-yl-pyrimdin-2-ylammp)- benzam de. 11. A

hod,. o rL.epari,ng.a [t.0 .
3. 2 JUEE ﬁkt’ PI” H?a[nglp% X{hﬁ%ﬁt}]#%ﬂtﬁs dégEngfl}yll—_I\TyH-gds-gnethyl-lmldazol—1—y1)-5-
trifludroietiy@pRami Y (4-phediyl 3- yBprimidit-2 dilamidoy berpymidd di n- 2-
ﬁl am no) - benzam de conprising the step of: reacting
monosygeelpridpuonolydratet hy| - i mi dazol -1 -yl )-5-trifl uorometh
yl - phenyl ] - 3-(4-

‘. DAY b Rlapigoi s paoserer

methyteittidatobd -yQ- Sitriflddromethet-phenyl Ihe (pjidinS- glep ywipidin-2-ytamino)-
benzatrrlill eglr oup consi sting of

5. The salt of Claim 1, wherein the salt is a diphosphate salt of 4-methyl-N-[3-(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

6. The salt of Claim 1, wherein the salt is a sulfate salt of 4-methyl-N-[3-(4-methyl-
imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide.

7. The salt of Claim 1, wherein the salt is a methane sulfonate 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 salt of Claim 1, wherein the salt is an ethane sulfonate salt of 4-methyl-N-[3-(4-
methyl-imidazol-1-y1)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.

0. The salt of Claim 1, wherein the salt is a benzene sulfonate salt of 4-methyl-N-[3-(4-
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide.



hydrochl ori c acid, phosphoric acid, sulfuric acid,

sul fonic acid, nethane sulfonic acid, ethane sulfonic
wa@edod/o1dsenzene sul fonic acid, p-toluene sul f onPCT/E81006/027878

citric acid, fumaric acid, gentisic acid, malonic

acid, maleic acid, and tartaric acid. 13. A nmethod of

preparlng 26 -

4- et hyl - N-[ 3- (4- nethyl-|n1dazol-l-yl) 5-trifluorometh

yl phenyl ] - _

10. 3- {The p3it 0RCTiB 1y Wherpin thit dilnis 2-pytodumne o) Hbieine s afel-methyl-N-[3-(4-

noh dr.o nonohydr,at e_conpri s t he steps of:
me ng &Fr%]] ﬁr‘/h'g{'if%ﬁ@fmﬂﬂﬁ henylj- 3n@rpw‘fnﬂ %Y& zPZHFUdm'2 ylamino)-
bmdmmﬂé 5-trifluoronethyl-phenyl]-3-
(4-pyridin-3-yl-pyrirnidin-2-yl am no)-benzam de free
base and h¥drochlor|c acid in nmethanol under a

L. ni #y'8g8ad ot risppting esal{ ot medwl N3t Hemetbak imidazakiIxylibe
tr1ﬂ1f0901ﬁethﬁgﬂfeklgf] Lg-glé@?}ﬂﬂﬁ A% tpe(r 1@13?8%151#3?1}%{1@%%62141{% comprising the

step b aaceactmg Arimethyl-&N-Jh {4-etsi- ﬁhﬂhmlmgymﬁetrﬁlﬁﬁﬁﬁﬁe‘mﬁ}klf;ﬁﬁenﬁ] -3-(4-
400C to_obtain a clear solution; (e) coolin
Dy ey TSIRaImoR Y B0 s e Sith e abig abersmla HB in
solvéit! rogen atnosphere; (f) seeding the solution; (g)
cooling the seeded solution to about 23C;, (h) stining
. the solution to obtain a suspension; (i) cooling the
12. sugb@ﬁ§ﬂmﬁiﬁéﬂabbhkWm@&muhqwﬁdeekmnm@Dnhmegmmpcmmmﬁngof

hydrééhslgr?@ g’cu?, thOI‘lC acid, suqﬂmc ac1dd sulfonic acid, methane sulfonic acid, ethane
sulfonic acid, benzene sulfonic acid, p-toluene sulfonic acid, citric acid, fumaric acid, gentisic

acid, malonic acid, maleic acid, and tartaric acid.

13. A method of preparing 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-
phenyl}-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide monohydrochloride monohydrate
comprising the steps of:
(a) combining 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-
(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide free base and hydrochloric acid in
methanol under a nitrogen atmosphere;
(b) heating the reaction mixture to a temperature ranging from about 42-50°C;

(c) stirring the reaction mixture;

(d) filtering the reaction mixture while maintaining the temperature above 40°C to

obtain a clear solution;

(e) cooling the clear solution to about 30°C while stirring under nitrogen atmosphere;
(f) seeding the solution;

(g) cooling the seeded solution to about 23°C;

(h) stirring the solution to obtain a suspension;

(i) cooling the suspension to about -10°C;

(j) stirring the suspension;



(1) rinsing solids with cold nethanol; and (n) drying
the solids at about 50-55C and 10-20 torr to obtain

W@ 20080887t N- [ 3- (4- PCT/US2006/027878
met hyl -i m dazol -1-yl)-5-trifluoronethyl-phenyl]-3-(4-p
yridi n-3-yl-pyrimdin-2- ylam no)-benzam de
nmonohydr ochl ori de nonohydrate salt. 14. A
phar maceuti cal conposition ‘c%?rpri sing: (a) a
therapeutically effective anmount of a salt according
toe Aitdhidk sokast (b) at |east one pharmaceutically
acceptabl e carrier, diluent, vehicle or excipient. 15.
Thel) phaniraeass wixdlcormp@sidlj 4 of C aim 14, wherein
the salt is 4-nmethyl-N[3-(4-
me iy ldrying dezsolid$ atydbpubsG-5590 andr O toyl tophbeaiy HmShy14N{)3-(4-

yridin-3-yl|-pyrimdin:2-yl amnq)- nzam d

Rt B | ol Sy el ey TR o aryl-pyrimidin:2-

t 1 o8RG FendhBRRIRoIMAY &R CHIBRRO BB ok RIrAR shighi bi tion” of

protei n ki nase activity conprising the step of

administering to a subject in need of such treatnent a
14. t héy plpemagegtiralwopppaition gemprigingit of a salt according

to Claiml1. 17. The nmethod of Claim 16, wherein thg

sal® # hempguiqaly eReptive amonst Al saliaceasding to.gjgim 1; an

S5-trifluoronethyl - phen -3- (4-pyridin-3-yl-pyrimdin-.

2~ P 0] OBCPEELTP B RO Ob SR BB Bt PE e pient
15.  The pharmaceutical composition of Claim 14, wherein the salt is 4-methyl-N-[3-(4-
methyl-imidazol-1-yl)-5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-

benzamide monohydrochloride monohydrate.

16. 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 salt according to Claim 1.

17. The method of Claim 16, wherein the salt is 4-methyl-N-[3-(4-methyl-imidazol-1-yl)-
5-trifluoromethyl-phenyl]-3-(4-pyridin-3-yl-pyrimidin-2-ylamino)-benzamide

monohydrochloride monohydrate.



