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capsules, and liquid oral dosage forms, such as orally administered solutions and
suspensions, as well as suppositories and other pharmaceutical dosage forms. Each of
these salt forms possesses one or more properties that provides advantages when used as
a pharmaceutical active ingredient, such as physical properties that make it easier to
manufacture one or more dosage forms, improved stability, improved bioavailability and

other such properties that are known to one of skill in the art.

The salt forms of imatinib are prepared by methods known in the art for making acid
addition salts of amines, e.g., by treatment of imatinib with an acid or a suitable anion
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from thd b‘%b‘%ﬁsisting of a tartrate salt, such as a (D)(-) tartrate salt or a (L)(+) tartrate
salt, a hydrochloride salt, a citrate salt, a malate salt, particularly a D-malate salt, a fumarate -
salt, a succinate salt, a benzoate salt, a benzenesulfonate salt, a pamoate salt, a
hemiformate salt, a malonate salt, a salicylate salt, a cyclohexanesuifamate salt, a
mandelate salt, particularly an (R)(-) mandelate salt, a hemiglutarate salt, an adipate salt, a
vanillate sait and a sulfate salit.



salt, a succinate salt, a benzoate salt, a
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methyl-1-piperazinyl)methyl]-N-[{4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]phenyi]-

benzamide disclosed herein which is effective against the disease concerned, especially a
quantity with antiproliferative and especially tumour-inhibiting efficacy, is administered to
warm-blooded animals in need of such treatment, especially the treatment of gliomas,
ovarian tumours, prostate tumours, gastro-intestinal stromal tumors, colon tumours, and
tumours of the lung, such as especially small cell lung carcinoma, and tumours of the breast
or other gynaecological tumours and, in particular leukemia. Depending on species, age,
individual condition, mode of administration, and the clinical picture in question, effective
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Aqueous hydrochloric acid (0.99 g of 37%) is added to a solution of 4-[(4-methyl-1-
piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]phenyl]-benzamide
(4.94 g, 10 mmol) in ethanol (20 mL). The solution is evaporated to dryness under reduced
pressure and the resulting residue is re-crystallized from ethanol — ethylacetate. The

‘product is filtered-off and re-crystallized from isopropanol to afford, after filtering and drying,
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room t enperat ure. Lépgn cool i ng,
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Exam%ﬁ' m di nyl ] am no] phenyl ] - benzam de, citrate

stallizes and is filtered and dried to afford a
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evaporated to dryness under reduced pressure to give a residue which is re-crystallized from
ethanol, filtered and dried to give 4-[(4-methyl-1-piperazinyl)methy{]-N-[4-methyl-3-{[4-(3-
pyridinyl)-2-pyrimidinylJamino]phenyl}-benzamide, malate as a pale-yellow crystalline solid,
having the following analytical properties: Analysis found: C, 62.88; H, 6.04; N, 15.60%;
H.0, 0.45%. Calculated for Cs3HsN;Og- 0.16 H,0: C, 62.86; H, 5.97; N, 15.55%; H,0,
0.46%.
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Analysis fcﬁﬂdl o] éhgg ﬁa@H W%Ph%}z%] HbG e, deidifédd tbr 0159'137N705 0.30

0 a sol'uti on of butanedioic acid
H.0: C(@‘h&@l'ﬂbl@ﬂéd\'dﬁ $9%idA0.BL.R3%, Switzerland; 1.18 g, 10
mol) is added to a solution of in ethanol (25 n).

Examg]%]? m xture is heated to 90C, treated with water (0.2
and filtered.

4-[(4-Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyllamino]phenyl]-benzamide, benzoate

4-[(4-Methyl-1-piperazinyl)methyi]-N-[4-methyl-3-[[4-(3-pyridinyi)-2-
pyrimidinylJamino]phenyl]-benzamide (4.94 g, 10 mmol) is added to a solution of benzoic
acid (Fluka, Buchs, Switzerland; 1.22 g, 10 mmol) in xylene (50 mL). The mixture is heated
and the resulting hot solution is filtered. Upon cooling, the product crystallizes and is filtered
and dried to afford 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]phenyl]-benzamide, benzoate as a pale-brown crystalline solid, having the
following analytical properties: Analysis found: C, 70.13; H, 6.12; N, 16.24%. Calculated for
CasHa7N7O3: C, 70.22; H, 6.06; N, 15.92%.



Upon cooling, the product crystallizes and is filtered
and dried to afford 4-[(4-nethyl-1I-
woizpisreazismy| ) net hyl ] - N-[ 4- net hyl - 3-[[ 4- (3- pyri 8CI/EP2005/001077

nyl)-2-pyri md i nyl]Jam no] phenyl]-benzam de,

succinate as a pal e-yel l owscrystalline solid, having

the follow ng anal ytical properties: Analysis found:

C, 64.19; H 6.11; N, 15.82% H20O 0.87% Calcul ated

for C33H37N705 - 0.30 H2O C, 64.23; H, 6. 14; N,
Example® 89% H20, 0.88% Exanple 7 4 [(4 Met hyl -

- pi perazi nyl ) net %ﬁdi N-[4-nmethyl -3-[[4-(3- pyrldlnyl) 2

4-[(4-Methyls1 iniperanriny]) met HHéﬂpPHhYbér[B’a(ﬁ pidipdhZoat e

pyrimidfiyiidnfes m‘%’}yﬁe %“ﬁa]“?\f[bzﬁ"ﬁg? S1PRPFE. (3-pyridinyl)-2
PR AN 9@? SR ETAO M2 F uka

pyrimidiByitamsinolshenyleenaantidel(4:04 g, 1010mehds pddad teya safidionsih

benzeng}ql o-m?acg&l )(IEI ae Euﬁh&%@\h&gﬂalﬁ’q e 1roer§H40¥)'|r5‘Eoﬂ8ﬁJene (40 mL).

ed.” Upon cooling product
The solumqrslts@lvapmei;edatn @err@S$ und@rr@duces}rme@ﬁqr%an@ thegepydting residue is

re- crystglh%éd“frgﬁté?%{% o% %‘trfﬁdc@@é AgEHEME s%té/éd'@ftm dr%d[tb%ﬁerd

m no enzam
- {(d-mbiyibaperas et MEbme -5 dHB RGOV Ieg roglenenyl-

benzam}% lf)%\%%ge g{@b%tkﬁ@ 6&%@8@!(0&?25 aﬁfﬁ%%bﬁ@o%a{n%% foﬁbwmg
analytica) prﬁﬁeﬂ@s Hnaﬁs@@quﬂd C164.990k1, B A0HY- 9353 3487 %, HzO 034%

6712H605q2 %74N14993490° H,0, 0.33%
Calculaieﬁr - pi perazi nyl) y[] N[ 4- et hyl - £ EAL T

3-pyri d| nyI ) 2- pyrimdinyl]am no] phenyl ] - benzam de,
Exampbet@ enesul phonate 4-[ (4- Met hyl -

- pi perazi nyl ) net hyl ] - N-[ 4- net hyl (3-pyridinyl)-2
4-[(4-Mpthryil- 1npl¢eramwllrmthywq [qon@ﬂwlja-lﬁ@&amld@y[)zﬁv 94 g, 10

ek P, S
UHEEE S0 AL S R i =

pynmdi‘r@ﬂanﬂm]pimnylil—bemzam;d:lam 9& gd1q nmnl)earwta%é |-methylenebls[3 hydroxy-2-
naphthglfziaé‘d:(%ﬁj at ?Hc swﬁ%ec}%HSI 3. B§ le'i'r‘ﬁ'ﬁ&fjmoétﬂal%n ANRLPE HeBted.
Water (25| mioEs ld)drﬂ addeEMUmhh:pbhrig, Er[ed,prpsugms(talhﬁ)els)ang.@gﬂtqreqh-pﬁ and
e LTI s B SRS ©

pyrimidygamtriofienglj-bpezaniids,: pafrite/ 8$ 8 palsdyrliowsolidhavdg the following

3 Gl 3ot o D, 9400 P4 504 i

for Csol7NAD-20P£6 H20; CP6BABALH, 5.52; N, 10.84%; H:0, 2. 51%.

Example 11
4-[(4-Methyl-1-piperazinyl)methyl]-N-[4-methyi-3-[[4-(3-pyridinyl)-2-

pyrimidinylJamino]phenyi}-benzamide, salicylate

A solution of 2-hydroxybenzoic acid (salicylic acid; Fluka, Buchs, Switzerland; 558 mg, 4
mmol) in ethanol (50 mL) is added to a solution of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-
methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]phenyl]-benzamide (1.975 g, 4 mmol) in hot
ethanol (150 mL at 90°C). The hot solution is reduced in volume to 80 mL by rotary
evaporation at 90°C and 400 mbar and then slowly cooled to 20°C to afford, after filtering



Exanpl e 10

4-1(4-Methyl - 1-pi perazi nyl ) met hyl ] - N-[4-met hyl - 3-[ [ 4-(
waG-2posrorsiismy| ) - 2- pyri m di nyl ] am no] phenyl | - benpamiee#05/001077

panbate A m xture of

4-1(4-nmethyl - 1- pi perazi nyl ynet hyl ] - N-[4- net hyl - 3-[[ 4-(

3-pyridinyl)-2- pyrimdinyl]am no] phenyl]-benzam de

(4.94 g, 10 nmol ) and 4, 4' - net hyl enebi s[ 3- hydr oxy- 2-

napht hoi ¢ acid (Fl uka, Buchs, Swt d; .3. , 1
and dryingd- j(4Trnetaylh1awa1(ara@@®l)rﬁﬁtjﬂl§\]é\l we@?@dfz [[6\25 é’&’”% E§§?¢ is o
pynmldnﬁﬁ]%ﬂa idsH6ch |]LB%ﬁEarﬁrae| ééhﬁylafef@s @&Qgtéqﬁqecsby@tr@k/ingw@fomaﬂlng

It
analyticaj- qr@merhéi ﬁ@maln&nspiqyqu aCi,,ré%,eig rHetﬁw% ]N |q_5[54’2 Ret ﬂﬂ@%s I-‘[ZP40(31%

Calcunat%dﬁ‘é’rf caanm 20 P joriclisrydd arisnool Nhesul] ebemzavs HgO, 0.31%.
te as a pal e- yeIIowsolld havi ng the foll ow ng

anal yt| cal properties: Analysis found: C, 69.12; H,
5(5:;522; N, 10.88% H20, 2.50% Calculated for
HA7N707 - 1.26 H2O C, 69.04; H, 5.52; N, 10.84%
Exampleptd 2 .51 % Exanple 11

4- [ (4-Net hyl - 1- pi MY hyl - 3- [ 4-

4-1(4-M ﬂTmpWZWyﬁm%gﬁi ﬁg{g%? ']r‘r’i'ﬁf [ﬁbl%ﬂ@{'ﬂmﬁ%exzam 5534 (
b

S e s 5

A soluti t hkgro%% %arﬂé’t‘noﬁﬁgn%t% abig (@Qﬁlﬁ@aén@ Bukss IBkcheBvafzerland; 694

mg, 4 mreclhiri etBanl 45 @Ebgssardgéaw §)52|1JE19FI* P}ﬁhﬁ(ﬂﬁwfjﬁﬂrﬁ “ABpiREH)mpthyll-
N-[4- metﬁﬁé‘%@ﬂ‘(?ﬁ#&nﬁ?}tﬁ g%mlﬁ r&ﬂ&h%o]dﬁehﬂ}-ben%ﬁﬁd@h é?@@ 4T|’qqmol) in

olutidon i s reduced in vol une

hot etharlol [)VSOF ot at Y90G agbe aplubien isrevaperaigeiosnyess é‘Pd%rnr&dF?%jn

pressur%c@glt%%g%% iﬁlg (E%’?%%gg 6% / fiagl%g f[o@ﬁ Eﬁﬁbnélu d@tdrig R product is

filtered-0ff[and-driet Hy REfQrd-fidnethyn rglﬁ@@ﬁvyl}mﬁhylhl\yﬁtrﬂ@;hylss -fi¢ 43
yrldmy@ ?-?sgr]nﬂidﬂy]gm%o]p‘%ﬁiflrbgﬁﬂm ide, @@h?ﬂé’ﬂe é%@&'yéﬂaﬂlh@ﬁélmdﬂng the

as a cr Ii'ne solid, havin

followmg(ﬂriabmpaig)romm%/tAQ;aéySISpfpgp@rQ|E@561 ,khg}% 11456”]@, 1@:86% H0,

0.84%. 6§?|?:§|Fge{d efgﬁg ?4391\1\% g ﬁ%i dDC %@ 5@2% 5U§CN {h §s1 §012.73%. H,0,

0.84%.5.92; N, 15.47; 0, 10.38% H20 O 31 % nple 12
4-1(4- Methyl -1-pi perazinyl)nmethyl]-N-[4-nmethyl-3-[[4-(
3-pyridinyl)-2- pyrimdinyl]an no]phenyl]-benzam de
vani |l late A solution of 4-hydroxy-3-nmethoxybenzoic

Exampfehd (vanillic acid; Fluka, Buchs, Switzerland; 694

_%'—4 mol) in ethanol (50 n.) is added to a solution

a-[(4-MEnyA=A-p e FRA M méenBil AR ARy 1 IR A Y b ridinyl)-2-

pyrimidinyllamino]phenyl]-benzamide, cyclohexanesulphamate

A solution of N-cyclohexylsulphamic acid (Fluka, Buchs, Switzerland; 732 mg, 4 mmol) in
ethanol (100 mL) is added to a solution of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-
[[4-(3-pyridinyl)-2-pyrimidinyllamino]phenyl}-benzamide (1.975 g, 4 mmol) in hot ethanol (150
mL at 90°C). The solution is evaporated to dryness under reduced pressure and the
resulting residue is re-crystallized from ethanol — isopropanol. The product is filtered-off and
dried to afford 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]phenyl]-benzamide, sulphamate as a crystalline solid, having the following
analytical properties: Analysis found: C, 61.13; H, 6.75; N, 15.87; O, 11.80; S, 4.57%. H,0,



N-[4-nmethyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]ph
enyl ]-benzam de (1.975 g, 4 mmol) in hot ethanol (150

woh0@E0796€) . The solution is evaporated to dr yRETAEP2005/001077
under reduced pressure and the resulting residue is
re-crystallized fromethangl. - acetone. The product is
filtered-off and dried to afford

4-[ (4- et hyl - 1- pi perazi nyl ) net hyl ] - N-[ 4-net hyl - 3-[[ 4-(

3- ridinyl pyrim dinyl]am nol phe -benzanj de, .
1.69%. Gaaatas i Ksark St oD HDAFTORI 1 B /OREGE Ryt RB: M. S80I, 15.75:
0, 11. 560\:_}, I4qygcygg_|é@ql ¥dohcal properties: Analysis found: C,

H 6.18; N, 14.74; 0, 12.86% H20, 0.84%

CaI cuI at ed for C37H39N705 - 0.31 H20: C, 66.59; H,

5.98; N, 14.69; 0, 12.73% H20, 0.84% Exanple 13

4-[(4-Methyl -1
___LA%Exam le st erazi nyl) nmet hyl ] - N-[ 4- met hyl - 3- [[4 (3-pyridinyl)-2

st bresnstrai AP B et o rcinyl)-2

imi d Lmémrﬁd@%é#n fitdkite Buchs, Switzerland;
pynmld\ih:g]/é}h%zmy in et hanolib(loo m) is added to a

Asolutn&‘?bM S%ngnle)ﬂrofc(éjcl thc dcid; FIuka Buchs Switzerland; 539 mg, 4
perazi ny

mmol) ip fethe@gt prle 'ﬁ?ﬂ‘?edz @?Q'H‘?Qﬂi QM\/ [](%rme:t}aqi PIRRRFAFIDY MRStE W -fY-14-
methyl-s}-lg[ﬁ](sgﬁ@ﬁdﬁyl) 4. amm.amyuamn pid hzArd8 (1.0%5 at 4 9Hd1) in hot

tion i's evap orate to yness under reduced

ethanol i e mlras 981e)- tThe h0é§glut'ﬁ>fh§ e volymeelodQ il PiREy
evapor{tfoﬁ'gt 9@*@5&# 400 hﬁ@Pér‘?@%ﬂ'slo ?eo&é@ﬂimclt@ afford, after filtering
|

- t
and dryipgj eiéﬁ@pﬁyn 1—@9@@@?&3%9‘%%)@& -AEtYI-ReAABrRAPYD 2 [ [ 4- (
pyrlmldlﬁﬁlﬁﬁlhﬁ]’gﬂ%w]' l?eanWdéTth‘t){ut]a?Jt‘é BQ]aQﬁ%'iBﬂHe shﬁﬂ ZidViridethe

te @ a crystalline solid,

fOHOWlng(ﬂnlabfwf‘&i@VOF@ﬁ%ﬁSytAr@&S'SHPB%rQwG&GZ Nnél%)sﬂs@é&n@ 1§96%. H0,

%. 1 . 98 %1 5292 1943. H.0,
4.14% g%ﬁdé%t?g’z{%ﬁo ?5035‘% 1837’76]41%@'166%92% ool at o

4.55%.f or C35H44N804S - 0,40 i-PrOH - 0.70 H2O C, 61.28; H,
6.90; N, 15.79; O, 11.50; S, 4.52% H20, 1.78%

ExamplefgPl e 14
_‘%l—r(4 Met hyl - 1- pi per azi nyl)rrethyl] N-[4-nmethyl -3-[[4-(
Al td Npprdinynenzam de,
4-1(4- Méﬂﬁnxél %P g%ﬁazing% mdm?%ﬂ E!nmg mgﬂg gﬁd%’%. c acid
pyrimidigyilaminalphenyl]-benaamide pmalenatew t zer | and; 539 ng, 4
mmol ) in ethanol (60 nl-) is added to a sol ution of
A solutign of 4. 3npropgnedicie peid (mgionid aci ke qu:r[sngwntzerland 420 5mg, 4

mmol) lﬁPettIJ{QHol %éi 1{1§f 'g%‘;gé{é bl Qéﬂhﬁ?r?-oim/ Al Mﬁ‘néih)ﬂyl'-d é'é%ﬁﬁ%l@h@tﬁ%ﬂ] WN-[4-
ety -GSO A gnyiEronoIpBemAdRgaide (1Y g TemBp in hot
ethanolW“r&S’)‘nLr é)ttéﬁ)béf ). The hot solution is slowly cooled to 20°C to afford, after filtering
and drying, 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJaminc]phenyl]-benzamide, malonate as a crystalline solid, having the following
analytical properties: Analysis found: C, 64.0; H, 6.1; N, 16.3; O, 13.6%. H»0, < 0.3%.
Calculated for Cs,HasN;Os: C, 64.31; H, 5.90; N, 16.40; O, 13.38%.

Example 16
4-[(4-Methyl-1-piperazinyl)methyi]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinyl]Jamino]phenyl]-benzamide, sulphate



evaporation at 90C and 400 nbar and then slowly cool ed
to 20C to afford, after filtering and drying,

waé-2)(sh7mst hyl - 1- PCT/EP2005/001077
pi perazinyl)methyl]-N[4-methyl-3-[[4-(3-pyridinyl)-2-
pyri m di nyl ] am no] phenyl ] - hgnzam de, hemiglutarate as
a crystalline solid, having the follow ng analyti cal
properties: Analysis found: C, 64.62; H 5.81; N,

A soutepf e ! BgoBoine. Silsrens; +gob oF ) fktanol oo m e
added t% Jor¥ont&R @.[(4-the iR -giocramhy?) nfléihylﬂ-N-[4 -methyl-3-[[4-(3-pyridinyl)-2-

pyrimidisy ing/]bnthgn%'i éenpzlﬁwq' 7?/%/% ]%'RF%B] %B@%PT“"AZ#&WM&%O&C)

The hof@&&%t&@ slﬁwﬁpédebtédqa 20°C 1o %momiﬂﬁemgiarﬁtd@m@ml[gﬁmethyl 1-

plperazefwﬁmﬁﬁwll(’%‘ﬁf Wleﬂ)y' ?'i[4a(§d7é’&d'f’¥'?§ W&Nﬁ??@f%qphe”ﬂﬁ%gf‘zam'de
sulphaté a{s(a4c§r9§tbiﬂb{é sdiidd h&ﬁﬁ@mé"ﬁblldvﬁﬁg byaltidd prbperties: Analysis found: C,

55.17; HB et o5 (-0 .S, 3 271 ) 3 450h- CAHEREL for LBl OsS -

2.06 H?_@t 0985?)34 Hhsobay, mtg»lto or7.963 S bA0k. H006809%.0 20C to
ord, after fllterlng and dry| ng,

4 !54 met hyl - 1- pi per azi nyl ) methyl ] - N-[4- et hyl - 3-[[ 4-(
Exam ridinyl)-2 pyrimdinyl]am no]phenyl]-benzam de,

mal onate as a crystalline soli

L4Vt piparazmAlies iy B et Sty Vs o: By
Yr'm'ﬁg‘%ﬂgﬁl}\ﬁ%@hé’&}"ﬂbe%'ﬁ% Hdfate< 0.3% Calculated for

64. 31; 90 N, 16.40; 0, 13.38%
Asolutgﬁad('fal@h ned|0|c acnd (adipic acid; Fluka Buchs Switzerland; 1081 mg,4mmol)

perazml)mst [ 4- et h
in ethagol§e mi) m/aqdeg to gysoiufionion gl }mmmw@@féﬂaﬁ '%4 methyl-3-
[[4-(3- }iﬂ?l?bﬁ)y\[“ﬁ Woﬁﬂ% yeEhEATARE 7 | @@é%ﬁ' mmdiPinfhot ethanol (150

sul'phuri'c acid (Fl uka, Buc Swi t zer | and;
mL at 90°0).nThehotisolytion s EdHgebin erito POiml biarniRny eyap%{atlon at 90°C
and 40?9’% Z{a?fe tﬁér] slowly.cooled to 20°C to afford after filtering and dry m , 4-[(4-
I - pi perazi nyl) net hy [ 4- et
methylg- pyeraainw)mythzﬂ I\bgrmew@ﬂgh(wwq’ieqlbﬁ@Mwn]dﬂly ﬁ'z* F%Jl@ny’]
benzarﬁﬂiegztﬁ Se a"&??étélllhé‘s&fat hﬁ\hﬁ@ﬂfé‘ foﬁé’vﬁ H?qal caQQerertleghﬁnalySIS

Pition |3 w'y cool

found: G, B &7 HgGéﬁdei@fk},gO W..F(%;h Iﬂ& h1y‘f’3°/1= Calculated for C35|-1f41 N;Os5—0.5
H,0: P ER&%2 'Qﬁbiﬂefé‘%]o’\’riéf%eﬂmhﬁ%H (3-pyridinyl)-2-

pyrim di nyl'] am no]’phenyl | - benzam de, sul phate as a
crystalline solid, having the foll ow ng anal yti cal
ExampledBerties: Anal ysis found C, 55.17; H 5.82; N,

15.57: 0, 18.29: S 5.26% H20O, 5.89% Calcul ated for
4- [(4-Mﬁbvls’&nmgmylirneﬁlw}2fs [4-methyl-3H4-@Brpycidon); 15, 59:

pyrlm|9iny}]%n%ﬁo]p%’en9t]-3b%r{%am, (ﬁ) @pn/?andelate

A solution of (R)-(-)-alpha-hydroxybenzeneaceticlic acid ((D)-(-)-mandelic acid; Fluka, Buchs,
Switzerland; 553 mg, 3.13 mmol) in ethanol (60 mL) is added to a solution of 4-[(4-methyl-1-
piperazinyl)methyl]—N—[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenyl]-benzamide
(1.975 g, 4 mmol) in hot ethanol (150 mL at 90°C). The hot solution is reduced in volume to
80 mL by rotary evaporation at 90°C and 400 mbar and then slowly cooled to 20°C to afford,
after filtering and drying, 4-[(4-methyl-1-piperazinyl)methyl}-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]phenyl]-benzamide, mandelate as a crystalline solid, having the following
analytical properties: Analysis found: C, 68.60; H, 6.27; N, 15.19; O, 9.91%. H20, 0.22%.
Calculated for Ca7HagN;O4 — 0.08 H,0: C, 68.67; H, 6.10; N, 15.15; O, 10.09%. Hz0, 0.22%.



Exanpl e 17

4-[ (4- Met hyl - 1- pi perazinyl )nmethyl ]-N-[4-nmet hyl -3-[[ 4-(
wa@-2mpro7sismyl ) - 2- pyri m di nyl ] am no] phenyl ] - benramire#eq0s/001077

adi pate A solution of 1,6-hexanedioic acid (adipic

aci d; Fluka, Buchs, Switzeq{and; 1081 ng, 4 nmol) in.

ethanol (80 m-) is added to a solution of

4-[ (4- et hyl - 1- pi perazi nyl ) net hyl ] - N-[ 4- et hyl - 3-

[A-(3-pyridinyl)-2-pyrimdinyl]am no] phenyl]-benzand
_BE_TQLEX?““ h975 gI 4 rmol ) in hot ethanol (150 ni at 90C) :
he hot, so ut
4-[(4- MPE!WA‘F;P'B%’&& hvllfi*' @3% ﬂ%g lﬁ%h’u H%fé‘ﬁ'“xﬁ%'t hen

ynm@ih?l‘_{‘érﬁndb%%@ﬁd]t@el%ﬁnﬂ@ mhfzesd, after filtering and
ryling, nmet hyl
A solutmﬁ'op&f@gt)%}d@bmshéd.btc[aérdmgbjnmbh&aduﬂ A3, B}ﬂbhﬂlswizbrlé?nd

in an no b

53 oo YR L aNpIdS0 Rk 1eedens ALt 6 Aot vE D

p|perazi?\rggﬁ‘w%fﬁydﬁ'@&dr rﬁ@ﬂ!}l}l@J‘E (BfF%HBﬁ 1)- yﬁﬁmcﬂﬂyl]ahﬁnncﬁpl@éﬁyl]iﬂ,enzamlde
uI at e for '34

(1.975 gzhmmniolyn ot e.j@@poléﬁqamb,% 90,_@) 6T 0t ﬁf’” 'fde e 13 vglyme to

80 mL 8/9 ro&ﬂ@evﬁpd}éﬁ@n & a8d 480 mbar and then slowly cooled to 20°C to afford,

after fitgcig ANAERY10) A4 YT (RS BRI T DA b iy 2-

pyrlmld(r@]ér(qrnbwm ﬂ]ﬂbéﬂz%nﬁdé Qhdlhte®d Dérystalline sohd havmg the following
a-h dr&gbenzeneacetl clic

analythad w)opettyesfré\ﬁaaﬁlﬁéo &: 6R116kH, 6-8achsTS- %ﬁt%ﬁ"/aﬂazo 1.98%.
Calcula@&?foﬁ*ﬁkﬁ-@@@)ﬁmﬂ H,O: @} @ﬁB@' H,(805;N,-15.315 cadded 4. 0.8, 2.00%.

sol uti on of nmet hy

pi per azi nyl)mathyl] N-[ 4- nethyl 3-[[4-(3-pyridinyl)-2-
__q@EQExam m di nyl ] am no] phenyl] - benzam de (1.975 g, 4
[) 1n hot ethanol '{150 at 9 The hot sol ution
4-[(4- Meihlf'e"dﬂ'@éﬁﬁﬂwlmtﬁ*ﬂ - "‘E’Ghﬂ@ Bﬁ']‘ :l" YEAYBspor at i on

pyrumlahyggrg if8)Pnd1-BERLarAie, (D) gt%mﬂ‘ﬂey cooled to 20C to

arter fllterlng and drying

A solutﬂ)n[cff ‘dze@éf‘!'s dqﬁhﬁr&@ﬁlﬁ?tbﬁ%@lgﬁ&lm(ia}tahb Eéidnﬁbklé“Bu%hE [ 4- (

ridinyl)-2-"pyrimdinyl]am no benzani

SWItzer s éoeﬁénesﬂ °vg @mﬂ%)tlalelthaﬁ\@' J@leld) is ﬁﬁ%@%@ & $Rlut Crf&v&(‘h gethyl-
1- plperg%ﬁg%étﬁﬁgwflgﬁ&hﬁlﬁﬁéf iﬁ?j\ll%@)&% gﬁ‘rfﬁi@myﬁémfﬁg]ﬁlﬂgn)él]:benzamlde
(1.975 g3% Hggq>{|)704101 etlpaogl o mlcat %)80)57Thq_|10t@owon 1§, slqusly fgoleg to 20°C
to affor?dcl)alf@egr éﬂ;(tgﬁ?%ndi%@%é’, 4YQ-2R091- D-pribrsbirty kYA O -HAR 13- [[4-(3-

pyridiny)- [Z(pgmm%emmr@y&@pﬂ@@i%ttﬁgqa}e a8 p srysialling sofdrhaying the
fonow@awyti‘éélfbfb%%rt%?sogb(ﬁély@@fd‘u}ﬁb] @f@d‘@zl nh%m'é N, hanza o, de,89%. H,0,

of oxXybut anedi oi ¢ "aci d

1.32% ( Caiculatad for Gei-tyN:By mpé.so gélﬁg 0. é},\ﬁ&& R p; H. 6.12; NC14.51; 0,
18.94%. H,0, 1.33%.

Example 21

4-[(4-Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]phenyl]-benzamide, hemiformate

A solution of formic acid (Fluka, Buchs, Switzerland; 368 mg, 8 mmol) in ethanol (20 mL) is
added to a solution of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyi-3-[[4-(3-pyridinyl)-2-

pyrimidinylJamino]phenyl}-benzamide (1.975 g, 4 mmol) in hot ethanol (150 mL at 90°C).
The solution is evaporated to dryness under reduced pressure and the resulting residue is



553 ng, 2.83 mmol) in ethanol (60 nL) is added to a
sol ution of 4-[(4-nethyl-
woipesroazasmy| ) met hyl ] - N-[ 4- met hyl - 3-[ [ 4- ( 3- pyr i @CTAEPY002/001077

pyrim di nyl ] am no] phenyl]-benzam de (1.975 g, 4 nmol)

in hot ethanol (150 nL at_-99C). The hot solution is

reduced in volune to 80 nlL by rotary evaporation at

90C and 400 nbar and then slowy cooled to 20C to

a .fo er f lteri
re-crslipghftmelslone. pisarasi A TR RN PoRCTa IR 4t pty -
plperazﬁryph‘kﬂ@llwwrr%fhywﬂl4 (mF@Mrlﬂle])amynﬂilqhhﬁlaml@G]bmmﬂmedeamlde

hemlforg??é? ﬁla ﬂﬁ'b%%?@r gvm%ﬁ%: Ilgqugn rﬁ\%lcagproggllhig AE?ly&s found:

C, 68.50; B36.2H N118.98,0 05.43%. B8O 1. GQ% ColQdted foCalsgHshid,O¢d—f1080 H-O:

C, 68,4%%%_;{5\!7@2@9%%@W&%‘p@bgg; H 6.05 N, 15.31; O,

4-[ (4- Met hyl - 1- pi perazi nyl) et hyl ]

-N-[4-nethyl -3-[[4-(3-pyridinyl)-2-

pyri m di nyl ] am no] phenyl ] - benzam de, (D)-(-)-tartrate
Exampfe 23Dl Capsunlesf ( 2S, 3S) - 2, 3- di hydr oxy- but anedi oi ¢ aci d

(tartaric acid; Fluka, Buchs, Swtzerland; 606.5 ng,

1.97 mol) in ethanol (90 nm.) is added to a solution
Capsule$ cénthithgmEtoh of a 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4~(3-

L A PR AT e Y T YR

following@nmipdshiohot et hanol (150 nmi at 90C). The hot sol ution
is slowy cooled to 20C to afford, after filtering
and dryi ng,
@goémaﬁt hyl - 1- pi perazi nyl ) net hyl ] - N-[ 4- net hyl - 3-[[ 4-(
%kl di nyi)-2-pyri Bbdl nyl ] am no] phenyl ] - benzam de,
tar te asacrystzi i& solid, having the follow ng
analayicecal properties: Anaﬂngm s found: C, 60.54; H,
0%/ 14.37; 0, 18. 890{96 1.32% Cal cul ated for
- 0.50 EtCOH ”%Hzo C, 60.43; H, 6.12;
N IMerasll; O, 18 94% H2O2mg 33% Exanple 21
Met h erazinyL)nmethyl ]-N-[4-methyl -3-[[ 4-(
wqgﬂ‘f*ﬁv Stﬁa E)‘{jri ni di gﬂ"?gam no] phenyl ] - benzani de,
hem formate A sol uti-en--ef--foernic acid (Fl uka, Buchs,
Switzerland; 368 ny, 8 Il.)) in ethanol (20 nL) is
added to a sol ution of %.S)mg
The caﬁs,t[lléératmﬂirbwérea -yi rpiging zhe ydrhpartenyd dndNillin thie tnhiydureSinfd Hard gelatin
ridinyl)-2- pyrimdinyl]am no] phenyl]-benzam de
Capsu'?ﬁ é 5+g, 4 mml) in hot ethanol (150 nL at 90C). The
solution is evaporated to dryness under reduced
pressure and the resulting residue is WO 2005/ 075454
PCT/ EP2005/ 001077 -12 re-crystallized from acetone.

Examp)0 835" tediSpiity tered-of f and dried to afford

Solubility in water at room temperature of the 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-

3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]phenyl]-benzamide salts is as listed in Table 1 below.
For comparison, the solubility of the free base in water at room temperature is 0.44 mg/ml.

Table 1

Salt of Example Solubility in water at room temperature in mg/ml




pi perazinyl)
pyrim di nyl ]

properties:

met hyl ] - N-[ 4- net hyl

am no] phenyl]-benzam de, hem for nat

Anal ysi s found:

-3-[[4-(3-pyridinyl)-2-

e as

wa 2005y8543k | i ne solid, having the foll ow ng anabgriEeaios/001077
C, 68.50; H 6.24; N

18.93; 0, 6.43% H20, 1.6994.Cal cul ated for
C59H64N1404 - 1.80 H2RO C, 68.46; H, 6.25; N, 18.95;
0, 6.34% H20, 0.17% Exanple 22 - Capsul es Capsul es
cont 00-ng of a
4-[ (4-met hyli- 1- pi perazi nyl ) met hyl ] - N-[ 4- et hyl - 3-{[ [ 4- (
1 3- pyridinyl)aé-pyrinidinyI]anino]phenyl]-benzanide
salt ("Salt"]) are usually prepared in the TfollTowi ng
2 conposition:| Fomposition Salt 100 ng Avicel 20Qngy
PVPPXL 15 n A j i 5 ny
-------------------- 318.5 ng The capsul es are
3 prepared by ﬁ%&?ng the conponents and filling the
mxture intd hard gelatin capsules, size 1. Exanple
4 23 - Water So&ugility Solubility in water at room
tenperature—jof—the
4-[(4-nethy| % ElperazinyI)nethyI]-N—[4-nethyI-
5 3-[[4-(3-pyrf 7 yl)-2-pyrimdinyl] an no]
phenyl J-benziam de salts is as listed in Table 1 hel ow
6 For conparispgo.1the solubility of the free base ijn
wat er—at—+oom-t-enperature—+s—0-—44—ngl-m—TFable—3 Salt
of Exanple So #¥$I|Ity in water at roomtenperaturle in
7 ng/m WD 20057075454 PCT/ EP2005/ 001077 -13- 1 >H1 2
32.5 3 38.2 4 > 49
8 47
9 > 44
10 0.32
15 > 53




59.71 650.1 7 47.9 8 47 9 > 44 10 0.32 15 > 53
WO 2005/ 075454 PCT/ EP2005/ 001077 -14- Cains 1. An
weaceiw/oasidist i on salt of PCT/EP2005/001077
4-[ (4- et hyl - 1- pi perazi nyl ) methyl ] -N-[4-net hyl - 3-[[ 4-(
3-pyridinyl)- 2-pyrimdinyhk}jam no] phenyl]-benzam de
sel ected fromthe group consisting of a tartrate
salt, such as a (D)(-) tartrate salt or a (L)(+)
tartrate salt, a hydrochloride salt, a citrate salt,
ol msa mal ate salt, particularly a Dnalate salt, a
MMt ymarate salt, a succinate salt, a benzoate salt, a
: benzenesul fonate sal t, a panoate salt, a formate salt,
1. An wldmaidumtsaltscﬁm[m methy)- EB-pﬁrprirhwnmtbyj] -NldiH-oeibylS-[Fa(3-pyridinyl)-
sal e
2- pypg@r&%ﬁg %oaﬁﬁengldg%p?%rﬁu{d ?é%{aé ( %ﬁg&gér%yé%%? %tﬁwg of a tartrate
salt, saoid et at(®)spkttratpaalt ocal Kla)H)yarinate( R, a)hydwctieride eals qnt,rate

salt \?alﬂglrar ?aeta @gp%&'ahxa %gdt@ ahe I Si%HaI’r?tg saff ue?ét?écﬁ]a%@%élt a

oX Al 0ac e orb
benzxalkd salfarbdenzeheaulfgnate salt,)a mmtbatab aswrmamltaa saldreete salt, a

1,5- ri%qlpihag?r?eﬁuggﬁét%agg dé;\ %él%gl ?éo tt g%&l@l%%&n@%ﬁ A?g S%{ MBctate
salt, |p:nattoularlly en(ﬁ)mmte_sa!t,rmtrianddejatem&oamcmar&y an (ﬁ)(-i) matm_delate salt,
aq gng?rla aqt %and eE éa { g s\éﬁg#alté QattlF a va%lllaénsa?t%rq o%gééelté)tg salt, an

ascdlrbét(eéhamswehyd:uléﬂypéarpej)azbm‘pbt)ermitmm]a dlfate sadt hyl - 3-[[ 4- (
3-pyridinyl) 2-pyrimdinyl]am no]phenyl]-benzam de

2. An Sc: &otlt?o% it égléct(] R4 A 'c%l’lél (fJf iﬁa{iﬁ rbate, imatinib
T 1 o the GRP CBhs L halith S s

formtade, ‘umallrab smaalmnate. mn@timlb @hehloaq:ajetes mhatinibesqtiatataeed ingatinih vanillate.
a malate salt, particularly a Dnalate salt, a

s o SUTESIT S0 B ARy PRARIR 25 o)
2-pysiglidinylnmiadlphenyd- b%laamldeesemt%bfwratt@e geglup copsisting of a tartrate

salt,gs\aﬁ‘reb %gﬁﬁ?@{gifélgfﬁﬁgg%? Ql(%wgaﬂ}%@gélﬁta%ya%chonde salt, a citrate

el ate sal
salt,reemiatgitel sait, padicstarly a L&mataite salt.cx Bmaratesaltam budcinade sall. @

ben?tpa% Q?IEIQ lgéﬂzgnéﬁjlfbnaté saff\na g?ﬁwgal%%'ltt %ﬂ?ﬂwﬁ‘@njrﬁaté ehie Bdionate

oup consi s I mat 1 ni
salt,i arsalicylate salt mydpbexanamﬁm% helhif mangglate sakrmairmubarly an (R)(-)

marﬁ@la‘?@@élﬁ 'a H%bfumrgtessadllt,' &Y Jac%&te éaﬁ,aé \/é“lﬁbte salt and a sulfate salt.

4. An acid addition salt selected from the group consisting of imatinib D-tartrate, imatinib D-
malate, imatinib hemiformate, imatinib malonate, imatinib salicylate, imatinib
hemiglutamate, imatinib cyclohexanesulfamate, imatinib mandelate, particularly imatinib

(R)(-) mandelate, imatinib adipate, imatinib vanillate and imatinib sulfate.

5. A pharmaceutical composition which comprises a pharmaceutically acceptable carrier and
an acid addition salt of 4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllamino]phenyl}-benzamide selected from the group consisting of a tartrate salt,
such as a (D)(-) tartrate salt or a (L)(+) tartrate salt, a hydrochloride salt, a citrate salt, a
malate salt, particularly a D-malate salt, a fumarate salt, a succinate salt, a benzoate salt,
a benzeneésulfonate salt, a pamoate salt, a formate salt, a malonate salt, a 1,5-
naphthalenedisulfonate salt, a salicylate salt, a cyclohexanesulfamate salt, a lactate sal,

particularly a (S)-lactate salt, a mandelate salt, particularly an (R)(-) mandelate salt, aq



hem gl utamate, imatini b cycl ohexanesul famate, imatinib

mandel ate, particularly imatinib (R)(-) mandel at e,
woOmaisins434 adi pate, imatinib vanillate and i mat PATiEP2005/001077

sul fate. 5. A pharmaceutical conposition which

conpri ses a pharmaceuti cal_lyg.-acceptable carrier and

an acid addition salt of

4-[ (4-nmet hyl - 1- pi perazinyl )methyl ] -N-[4-met hyl - 3-[[ 4- (

3- i, dinyl) - 2- i m di nyl ' [1-b '
o GaPLACH b 5B A SRR PERGAE B e, on
asc@bste saft, parli®)léry) an d)iasedreateadalt amd ssufa)g sgit. tartrate

salt, a hydrochloride salt, a citrate salt, a nalate

o nilbrolts S A LA s BL S o

the g@up coasipimpaftimatisib bscabhtel metiaibsfalrhateaimuadihibraglenstal imatinib
a 1.5- naphthal enedi syl fonat e , a salicylate salt,
oxaifackide. ARMLEIAT Y BT TR af e cal ¢

particularly a (S)-lactate salt, a mandel ate salt,
7. Use paan acidl aditipnaalt ORH 4y mathydtbipesazipl)mettat]-N3-methyl-3-[[4-(3-
\ 4 . - t.arat
pyidipzdind ity 8 ie stoollnd GpR) Bof Blebyg 7o 4 for
the mealfaattee af @ pbatntgceatical asmpoditiarefos tiet tregimeni o @ tamoyr disease,
L) r a sulfate salt. 6. A
eSP%%%”yﬁrﬁ%grS?ﬁ%%t%gﬁ#ﬁ%ﬁ%fi on of claim3 wherein the acid
addition salt is selected from the group consisting
of imatinib ascorbate, imatinib formate, imatinib
mal onate, imatinib oxal oacetate, imatinib squarate
and imatinib vanillate. 7. Use of an acid addition
salt of
4-[ (4-met hyl - 1- pi perazinyl ) methyl ] -N-[4-net hyl - 3-[[ 4-(
3- pyridinyl)-2-pyrimdinyl]am no]phenyl]-benzam de
according to any one clains 1 to 4 for the
manuf acture of a pharmaceutical conposition for the
treatment of a tunour disease, especially the
treatnment of | eukem a.



