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pharmaceutical dosage forms, particularly solid oral dosage forms, such as tablets and
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 bicavailability 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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in a preferred embodiment of the present invention, the acid addition salt is 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 benzenesulfonate salt, a pamoate salt, a
hemiformate sait, a malonate salt, a salicylate salt, a cyclohexanesulfamate salt, a
mandelate salt, particularly an (R)(-) mandelate salt, a hemiglutarate salt, an adipate salt, a

vanillate salt and a suifate salt.




salt, a hydrochloride salt, a citrate salt, a malate
salt, particularly a Dnalate salt, a fumarate salt, a
succinate salt, a benzoate salt, a benzenesuifonate
wipdohs/o@4eanoat e salt, a hem formate salt, apOBEPHAs/E1077
salt, a salicylate salt, a cycl ohexanesul famate salt, a
mandel ate salt, particularly an (R)(-) mandel ate sal t
a hemglutarate salt, an adipate salt, a vanillate
salt and a sulfate salt. WD 2005/ 075454
PCT/ EP2005/ 001077 - 3- In a further preferred
lsifudheranefened embogimeatafithe presentinyentian, thesasiciadditidintsial) is
se|ect§oair$m i ?,%ﬁb %Eﬁﬁéimb Iof mwétiﬁfﬁ Stfe C.maﬁh.@fd ﬁamﬂ{, .Mﬁﬁﬂ ni b
ornate,

imatinib
hemlfqrwatep hmfmihma\ea@te, lmaﬁavb|smlcw!a@||m@ty1|talmmgiumnaten,i itmatinib

t I
cyclohE gg{ﬂge%@é’{@ annratlﬂlugﬁﬁdg? 1Qte %ﬁ&tﬁ&@?ﬁ?ﬁﬁﬁﬂ)@m&ﬁdef?@ frhdtnd
adtpatenmatrwb Naniliale gad watinrba&ulfﬁteb vanillate and imatinib
sul fate. The present invention further relates to a

PRASEBSH iveRfidn fgaﬁmara@sqaagﬂmgﬁacah@ Efifoost Jon tgpﬁr{}ﬁgﬁd’gne

nmentioned salts of imatinib rrraceu
of the gbeuegnemioaed saits @imatinip aika elna;ro@pﬁﬁwally acneptabie Gatrieon
rel ates to a pharmaceutical conposition which

ROFBehtRginfer? AL IREMshireidles Yo Q‘ﬁﬁ&r?ﬂa%@btféaﬂ%nﬁ’;?&sut%ﬂ dnith

d add :
compr%%érpgzrrh%e;ﬂésﬁgﬁtp‘fe%ﬁ@bﬂméa%ﬂqrwﬂasqc[d@dpelopyali ef hi{pmethybh-1-
plpera!lhyl%&hﬁl}lNl[@%éiﬁ’}l-@t[ﬁ%ﬂdyn@iﬁﬂ%%fi’rﬁ|dm?@érﬁ‘ﬁ&]gﬁe@]Q%n%&f

consi s tartra
se'ect%fr@ma%%g@aptcoa'q‘lstﬁ)g(oip(tarsratetsah suah @s 84P)(;) tartrate salt or a (L)(+)

tartraté ¥4if, %%Rfch%ﬂdé %li a cirdté 5418k ‘?na‘iélle %alt aﬁEhI%HFFSIﬁHaIate salt, a

artlcu arly D-nmal ate salt, rate sa
fumaf%ie salt. r?a%L@C@atet saltga B@?@a@t%ﬂs@b%nzeaewﬁrﬁéﬁ salt; [ pamaate salt, a

format%%bk & MalkRERAIA, §Q'Stnapﬁthafeﬁéﬂﬁﬂi%né@stalt %ﬂ@){lé’l@%ﬁ al t,

a 1,5-napht hal enedi sul fonate salt, ate salt, a
CYCIOhSWeéH‘é%E%ﬁ@%!"fE’a‘ﬁﬁ‘ﬁ@ salf) partiylary ey(8)- l@C?éﬁ‘ qal amardelalegalty

partlczﬂar(y%r (R} ﬁhﬁde‘?ﬁb ts&alt %q@ﬂ%{@éaﬁ %&lpatf &k, éﬁ'ﬁhfyté ¥Yalg

mandel at e sal aq glutarate sa
vanillaieaq ta@ogql%gegqt@sglhap asgprb g 58l partisulagy an (ldrascorbate salt and a
sulfatePel oacetate salt, an ascorbate salt, particularly an
(L)-ascorbate salt and a sulfate salt. In an inportant
enbadi nent, the acid addition salt is selected fromthe

igrapimpodant smborimenbihe acld additon.saltds spleced fromdhergngup

consistify BBErRtinibEBESHBAIR, ﬁmtlﬁlﬁaérﬁ)até 'ﬂﬁéﬂrﬁﬁ ﬁaléﬁé!bolﬁféﬁhﬁtoﬁaloacetate.
imatini b squarate and i matini'b vanillate. The invention

imatinip sagprate %ﬂ%‘ﬂ‘a{t'ﬁ'bé’aﬂ'f@%ss for the treatnent of
war m bl ooded animals suffering froma tunour disease,
wherein a quantity of one of acid addition salt of

The idention relates also to a process for the treatment of warm-blooded animals
suffering from a tumour disease, wherein a quantity of one of acid addition salt of 4-[(4-
methyi-1-piperazinyl}methyl]-N-[4-methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyflaminc] phenyl]-
benzamide disciosed herein which is effective against the disease concerned, especially a
quantity with antiproliferative and especially turnour-inhibiting efficacy, is administered to
warm-blooded animals in need of such treatment, especially the treatment of gliomas,
ovartan tumours, prostate tumours, gastro-intestinal stromal tumors, colon tumours, and
tumours of the Jung, 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




met hyl - |
-pi perazinyl)nmethyl]-N-[4-nmethyl -3-[[4-(3-pyridinyl)-2-
pyrim di nyl ] am no] phenyl]- benzam de di scl osed herein
waghiosdn7ssssef f ect i ve agai nst t he di sease concePQE@P2005/001077

especially a quantity with antiproliferative and

i especially tumour-inhibitigyg efficacy, is adm nistered
to warm bl ooded animals in need of such treatnent,
especially the treatnment of gliomas, ovarian tunours,

ot o RS B e 5 M ity

5o—ao@ﬁiaesﬂeaédm1m§@éd toGRInh-Yistdgd apintlssiraboutiickd bovyweighof
breast or other gynaecologlcal tunDurs and, in

artl cul ar kem a. n

n'? i Gapest IR PLaan INABTaY ietet B 654 Sen At aguifion sgit of 4-

{(4-mefﬂgl-WF%@Padﬂiﬁtﬂétr@I]JNl[maﬁylﬂgﬂm (aelﬁsfrﬂwi)@qayhnf dmvﬂ@mno]phenyl]
75454 PCT/ EP2005/ 001077 S F ﬁ:al

benzagige ApoHaIngdo 811 S Jamect BADG s mambiii of § Puet BBy TaL
compd3iiBR forahé ¥eataldnBOy tﬁ!ﬁwuﬁdh@ea&dﬂts’plee‘hw tad treatrvamt of gllooaded

ani ral s of about 70 % 'g '?Sth{’}?L afur{ r_as e%t,
ovariat R Qo EPTa P NBRP AP Re L) Splog g 3
tumourdétithé RRg Sﬁ{ch a%feﬁﬂemeill 4k célyiung carcmFrEa(aSnd tumogrs of ltt;e t)2reast

- pi pera2| nyl ) met pyri di ny -
or othenayPasepiaajdal EH g?ﬂ?eﬁ!ﬁ&aﬂ'cr‘ﬂgﬁ according to any

one clains 1 to 4 for the manufacture of a

The fo%\ﬁhg@&smble@, Alustrste MmOipUrition withsutlimiting tess copa thevéofa
tunour di sease, especially the treatnent of glionas,
ovarian tunours, prostate tunmours, gastro-intesti nal

Examplerlnal tunors, col on tunours, and tumours of the

Ll N N R R Y

NdminBfsHdnyiilbenzmidectiritateThe fol | owi ng Exanpl es
pyﬂm@ﬁjlﬁtré‘t Zﬁt f?gHI nvention without limting the scope

n@ethyl-1- EPé'ﬁﬁingl)rﬁetﬂY\IIN 4 VRAHYB{4-(3-pyridiny)-2-

pynmsgwl efnﬁlgélbggqy&rﬁ%?rﬁﬁe P4 50 e e sddeg g pRPiSh BP ok 3R

2,3- dlﬂyc[rcg)él M%hgél‘ bic!acid (L—(nvtartanc acid: Fluka, Buchs, Switzerland; 1.50 g,
azi nyl) met hyq

|- - 3- di
10 mim OGP b p e 59 leBaN peehetated t oo St e
pressgr% a?'agq %sgglﬁnggédr%' iIQFOéI-C stéllﬁzgédff@n methanol tg ralffgrd aﬂer fitering
and dringk 4 [(%ﬂ@wy 113wefa5@w|)'aﬁfaaaf'f Kia [6591%&' )136[4' i 'd'r‘w?'?'
pynm%‘r@ fno%uﬂgnﬁj-ﬁenﬂl'ﬂﬁlesﬁhk&é 89a lpﬁlee}éﬂ@@ testating eolnﬂi: handragsthe

er re

oloving avpybeal ombelshs ABRDRE ISR T S5 R ERPAHR.C 2 20%.

rgp! 460.49-Hrs dny N, 14.89%. H,0, 2.24%.
Ca'cuﬁ%%@g%‘% '\f’ﬁ.g @ﬁ? e 60 hyl - Shlf{[4-(3- oy (dinyl ) - 2-

Example 2
4-[(4-Methyl-1 -piperazinyl)methyl]-N-[4-methyl-3-[[4~(3-pyridinyl)-2-
pyrimidinyl]Jamino]phenyl]-benzamide, hydrochloride

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-pyrimidinyl]amino]phenyl]-benzamide
(4.94 g, 10 mmol) in ethanol (20 mL). The solution is evaporated to dryness under reduced
pressure and the resuiting 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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pyrlmléllnyl]ammo]phenyl]-benzamide (4.94 g, 10 mmol) is added to a solution of (2S)-(-}-
hydroxybutanedioic acid (L-(-}-malic acid; Fluka, Buchs, Switzerland; 1.34 g, 10 mmol) in
water (40 mL). The mixture is heated and the resulting hot solution is filtered and
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)methyt]—N-[4-methyl-3—[[4-(3-
pyridinyl)-2-pyrimidinylJamino]phenyl]-benzamide, malate as a pale-yellow crystaliine solid,
having the following analytical properties: Analysis found: C, 62.88; H, 6.04; N, 15.60%;
H,0, 0.45%. Calculated for CsHaN7Os - 0.16 H;O: C, 62.86; H, 5.97; N, 15.55%; H;0,
0.46%.

Example 5

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

2pyrimidinyl]amino]phenyl]-benzamide, fumarate
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Exam Tr.ans) - but enedi oi ¢ acid (fumaric acid; Fluka, Buchs,
_g&vﬁxa tzerland; 1.16 g, 10 nmol) is added to a sol ution

A SN A TR IR IONE
pynmldmynaﬁlnm)]bheﬂyll bgmzamiide,suckmateno] phenyl ] - benzam de
(4.94 g, 10 mmol) in ethanol (25 mL). The m xture is
%Nemyt-w-p%&zmw)mtwﬂ -Najde et B4 3eByrigioyBrad fil ter ed.

pynmlcljﬁfﬁa glj -he z%pﬁéeo&lﬁtg QoXha) s &B8d t8 Sotlitfon df b8t
acid (sécdinid: adﬁi Flyka, Bushy Swdizenand) 'ITéB iy 19 mmngi)Ms aedasip assofytign oBin
ethandj (ALY oTHE icfi€ ety 4 8b1c MBI (B%@%ﬁh Hfered.

Upon cﬁd@hrhg}\meﬁg'oﬂual oy\sitallizes pna Lsd"ﬂteledsandMad }Qsafipr@ 6tic4ome@y| 1'
piverag LA S el oy g Brit oA irRioRefsBines e,
succin&é@s a paléyetovEargstpliee Solid, having the followmg analytical proper’ues

soaleliobid b 5 BB Ao R e B o 80

H,0: @mmnatem N, 15.89%; H,0, 0.88%.

4-[ (4- Met hyl - 1- pi perazi nyl ) met hyl ] -N-[4-met hyl -3-[[4-(3
Exampla”? ' di nyl) - 2-
4-[(4-Methyl-1 -piperazinyl)methyl]-N-[4-methyI-3-[{4-(3-pyridinyl)-2-
pyrimidinyllamino]phenyl]-benzamide, benzoate

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

pyrimidinylJamino)phenylj-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)methy[]-N-[4-methyl-3-[[4-(3—pyridinyl)—?.-
pyrimidinyllamino]phenyll-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
CagH3N;03: C, 70.22; H, 6.06; N, 15.92%.




pyri m di nyl ] am no] phenyl ] - benzam de (4.94 g, 10 mmol)

is added to a solution of butanedioic acid (succinic
acid; Fluka, Buchs, Switzerland; 1.18 g, 10 mmol) is
wadesio7s484a sol ution of in ethanol (25 nli). FOWERIORY/eMer7
IS heated to 90C, treated with water (0.2 g) and

filtered. Upon cooling, the product crystallizes and

Is filtered and dried to afford 4-[(4-nmethyl-1-

pi perazinyi ) met hyg- N-[ 4- et hyl -3-[[ 4- (3-pyridinyl)-2-py

dm di nygam no] phenyl ] - benzam de, succinate as a
Exampig® e- yel | ow crystal line solid, having the follow ng

anal ytical properties: Analysis found: C_ 64.19; H,
4-[(a-Methyl-1-pipermsirgimethyllN-Id-nethy A4 3pytidiayddr c33H37N705-

pyriml%pgﬁ%rlng?u?bh&yl]@éer&ginlﬂ, bendéhesiphbraf®®% H2O, 0.88%
giRphyl -3 [4-(3

A s S R e e et

pyrimidirgf}armimioiphenyl]-benzamide (4.94 g, 10 mmo!) is added fo a solution of

penzeriighbfiaVEbRY e B cRERS SRAAFE! N6 b 0o bl i ofiehd (eolr)

|
pyrim'di nyl']am no -‘benzam de = |
The so(io®is eyapaitadtoldryriess anftbs sedused peaspureiapd thsf repelingpresidue is

i.d . CFl i ] i
re-orysigizg im{'g%‘ﬁ?&‘}%%acm he 2fHe 418 cé;st@%r&%fﬁ%@d)@ afford
4-[(4-ictisytit tpipegadiof) ety N-frame thyE3-{[4-€3-pwridinybcdpyrisaidinyiiaminglehenyl)-
benzalﬁ{d]gg#%zegéyu%h%hgl]ezagsa paa'ﬂij-yéiﬁwfdnl(sttﬁlfr%%oli@. "H;vﬂﬁ 'tl'ﬁéjfoﬁ&ming
analytidal [p(cgbe_lmsr WnalysisifpndaCi 6 i ?;wa_ta.@a; N ma.pﬁ; Stk BT }@q P48

- DY A [ n - Be 0
cacupfi e, Y B T OpPRNE M SRR o, g o

foll ow ng anal ytical properties: Analysis found: C,
Exampl@.103; H 6.12; N, 16.24% Calculated for C38H37N703:

C, 70.22; H, 6.06; N. 15.92% WO 2005/ 075454
4-{(4-NRSTRYERPOmAf BIfinathyl] -N-[4Emathyl-3-[B-BFraidint g - |

pi i nyl hyl ] -N-[ 4- | 3-[ [ 4- (3- pyri di nyl ) - 2-
pyrim%ﬁ%ﬁhﬁ%ﬁ%&i‘mﬁ% 'j’q'ﬁg;nt?gm d[eF b(enzg/][elsu: B%o%at e
4-[(4-Methyl -Lopi, . NN
'be%éer;e%?f%ﬂ%ﬁ]-l-gfpe@.zwxpfﬁeﬁhy'};!\’rlf*ﬂe(*%%'ﬁ;}ﬁ-&a’fp#gf’?;!%; 2
pyrimiginyljamind)plyérydenzanttie (/94 g0t pol) dad f4.-gwthylenglis joxy-2-
o St PO, P TR EIAR k) et
Watert(25 HED® théd added. Upﬁm&oemg,lihemodts:t evat_pﬂjs@t ami_ 3 ﬁlteugg-ﬁg agd
ared patipr Afdmebud Toatr ORI L FRUM LI B 2
pyrimih ﬁ?ﬁ°]%’ﬁ§,ﬁ“fll”_eﬂfa§fe‘f¢a"“’|m at: a aalie{yellc?«f $qﬁddt§;Lng ath:[e zioz}r;g
analyticy rpiﬁ%)@ﬁ%ﬁ%ﬁn%‘?ﬁn@f‘%h%ﬁ?ﬁ%ﬁ 207 2:58%, “Catcuiated

for CssHayN7O7 - 1.26 H,0O: C, 69.04; H, 5.52; N, 10.84%; H0, 2.51%.

Example 11

4-[(4-Methyl-1 -piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridlnyl)-z-
pyrimidinyl]amlno]phenyl]-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-
methy|-3-[[4-(3-pyridinyl)—z-pyrimidinyl]amino]phenyl]—benzamide (1.975 g, 4 mmoi) in hot
ethanol (150 mL at 80°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




benzam de, benzenesul phonate as a pal e-yel | ow

crystalline solid, having the follow ng analytical

properties: Analysis found: C, 64.19; H, 5.68; N,
wDAR08s30754684 4. 87% H20O, 0.34% Cal cul at ed f or PCT/EP2005/601077

C35H37N704S - 0.12 H2O C, 64.28; H, 5.74; N, 14.99; S,

4.90% H20, 0.33% Examplge 10 4-[ (4- Met hyl -

-pi perazinyl)methyl]-N-[4-methyl -3-[[4-(3-pyridinyl)-2-

pyrim dinyl] am no] phenyl]-benzani de, panmpate A

m xture of

and drying} ¢-44rmethylt 1-niperagiaypethyll-Mridmefhyl-3l4rG-pvedinyl-23- 1 [ 4- (3

pynmidlpﬂl}’{mqgﬁ}{%@ﬂ%eﬁiﬁlﬂg‘ éthWét!a %ﬂaﬁﬁ@@?ﬁg]&% bﬁgﬁ?gﬁ@@llowmg
nalyicabipptithe: ARAYPI PO, 6BAGHE, 5 85 Ntz R 104 2be a0 431%.

Egrgn,l anglq4( t @ 14.286MH)0,1531%.
Calcula )Cﬁg'éﬂa gn“c‘géb ?ﬁg?b?hlg%g?%gdug?wgryst all'i seas and
is filtered- off and dried to afford

4-[ (4-nmet hyl - 1- pi perazinyl )methyl]-N-[4-nmethyl -3-[[4-(3
-pyridinyl)-2 pyrimdinyl]am no] phenyl]-benzam de,
Examppmtdat e as a pal e-yel l ow solid, having the foll ow ng
anal ytical properties: Analysis found: C  69.12; H,
4[4 VB -Pip o3I thEN- 14 st by - TSP GaY) R

St

Aso!ut@ o‘?%r@% B)rﬂgﬁg%gbkn% ?cu'ggahiﬂic idl hﬂké ?Bdeuéls%&&haﬁd%ez;

am no nzani de, salic
mg, 4 molol)tim ettnaocbl (20 mjdlisadged toraseluting of 4( ampibyl glpgquw!)methyl]

N-[4- me%kﬁ{[ﬁl%#—gpidd o@é& %ng’ﬁlg %mlﬁgﬁhé@ﬂ -bénzdB 11.975 £4haRel) in

hot ethéndl((450medtat 0OIG)piThe salutlmyls)emqﬁgtpqi to\dryaess under reduced

pressubeeﬂrg};{ple dgét%@g%%g@é@ lsié %fa}léec?%ﬁh'@tl’gdnﬁ L\%}%ﬂr%‘l’]ggﬁ%?ddldct is

filtered96¥Cind diteel th afforiod-ji4-methyi-4-pinearinyimethyF-Mrreetny-Bi4-f- by

et BB B Bl O, B0t e o
followuﬁﬁﬁvﬁi[ﬁ&@[ﬁbﬁérlﬂl&?7Anal)8|safnuhd:1|Cyﬁﬁ§1 H, 6.18; 14 74| 0 12 86%. H:0,
0.84%. ;#Sclu&ﬂt?f{/ﬁz E 27-H3%]37§ mél'éiLI ny H gﬁé@n%ﬁ enyI angeﬁg aomad(:ais{% {Ho,

0.84%sal icylate as a crystalline solid, having the follow ng
anal ytical properties: Analysis f ound: C, 68.18; H,
5.93; N, 15.52; 0, 10.42% H2O, 0.31% Calcul ated for
C36H37N704- 0.11 H2O C, 68.23; H, 5.92; N, 15.47; O

e ami38% MO 0.31% Exanple 12 -
__a_{_@xam 4- Met hyl - 1- pi per azi nyl ) met hyl ]- N-[ 4- et hyl - 3-[[ 4- (3
a-1(4-BN -1 Tdrhzifigymethyi]-N-[4-methyl-3-[[4-(3-pyridinyl)-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-pyrimidinyl]amino]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)methyI]-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; 0, 11.80; S, 4.57%. H:0,




pyri m di nyl ] am no] phenyl ] - benzam de vanillate A
sol ution of 4-hydroxy-3-nmet hoxybenzoic acid (vanillic
acid; Fluka, Buchs, Switzerland; 694 ngy, 4 mmol) in
Ve 2af 1545450 nl) is added to a sol ution of PCT/EP2005/001077
4-[ (4-met hyl - 1- pi perazi nyl ) met hyl ] -
N-[4-methyl -3-[[4-(3-py(digyl)-2-pyrimdinyl]am no] phen
yl]-benzanide (1.975 g, 4 mol) in hot ethanol (150 niL
at 90C) The solution is evaporated to dryness under
pressure and the resul ti resi
1.69%. GaleyIgloU P GadeN Q.G REREREIH = LD SHE, STHE: Br SEUAY. 1679
t ptd, pnghdried to afford
°. 115‘0&5 E?Qngothgl ~1- p{opera2| nyl)methyl]-N-[4-methyl-3-([4-(3
- pyr| di nyl ) - 2- pyri m di nyl ] am no] phenyl ] - benzam de,
vanillate as a crystalline solid, having the follow ng
anal ytical properties: Analysis found: C, 66.61; H,
.Eﬁmmg.ié; N, 14. 74 0, 12 86% H20 0.84% Cal cul ated for
ON706 - 31 59: H, 5.98: N, 14.69; O,
s {(a-VithsigoplinsgreinyDnesy Néﬂ:mﬁhul “Fra-(3-pyridinyl)-2-"

pyrlmlﬂ r{y‘]égﬁﬁ)?k‘éry}ﬂé&%ﬁﬂ& %Higﬁizﬂ'ﬂe] N-[4-methyl -3-[[4-(3

pyri m di'nyl ] am no] phenyl ] - benzani de,

ASO'UT.@Lchfq ﬁ@ﬂ%ﬁd g‘ﬁJtﬁrlcséﬂlthFlt}RB @lfchs Swntzerland 539 mg,4

mcaC| (F a, Buchs,

mmol) mtmryal (&0 mhbs )added toa selition of 1M-rnttt§wh1spleﬁfa@wl}naﬁtayll N-[4-

methyl?glll(%gd @'éf ﬁ{yl)- -pygpécg?sglgpﬁvﬂghen%d benzamlde Z{1 QTSﬁ 4 mmol) in hot

ethanof (150 (3. p‘ﬁﬂ)é@) nine he splytigriip decwye% alrﬁclw]ep Mﬂ/ﬁ/-bdéﬁt@afm de
evaponlai]r?r?%tggdgc afid 308 bal Bnd'Pen Ieﬁjtégo"dﬂa affbrd? 9@.:‘ filtkhsy

ion is evaporated to ness un reduced

and drpn@s%ﬁﬁ‘}@eﬁ%“wramwﬂmetmfﬂ@ ety lis(CrrwridingB2al | i zed
yrlmlé{m%ﬁoﬁ}g‘%ﬂkgbgﬁégﬁéﬁ RamRfutarhldasy QP4tsilind Soiill] AdviigaHe Of f

followimg {arqatytw@ltmgmertieq@iws@iﬁ faynd; FeBAEIH.G-§1a Neid® A1 O311-§6k (130,

4.14%; @é{%%é&’#o) HadNOL T & d; ]ca%h"r@mft?@wr\i 1@%&29'“121@3% H,0,

rratea acrystalllne solid, having the follow ng
455%anal ytical properties: Analysis f ound: C, 61.13; H,
6.75; N, 15.87; 0, 11.80; S, 4.57% H20 11 1 WO

Exam %ggg/ 075454 PCT/ EP2005/ 001077 -9- 1.69% Cal cul ated for
4NBO4AS - 0.40 i-PrOH - 0.70 H20: C, 61.28; H,

4-[(4-!\%}2@5 -E'ipfiéu?ﬁ)metﬂyll-mmﬁﬂethﬁ -3 fraq8-gyribiiah)-2L. 78%

pyrimigirjyllamieelphenyl]-pepzanddepalpnetehy| ] - N- [ 4- met hyl - 3-[ [ 4- (3
-pyridinyl)-2- pyrimdinyl]am no]phenyl]-benzam de
A solutiemofdl, 3rpeapanedioic acid (malonic acid; Fluka, Buchs, Switzerland; 420.5 mg, 4

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]phenyi}-benzamide (1.975 g, 4 mmal} in hot
ethanol (150 mL at 90°C). The hot solution is slowly cooled to 20°C to afford, after fittering
and drying, 4-[(4-methyl-1-piperazinyl)methyi]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyJaminclphenyll-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%. Hz0, < 0.3%.
Calculated for CaHgsN;Os: C, 64.31; H, 5.90; N, 16.40; O, 13.38%.

Example 16
4-[{4-Methyl-1 -piperazinyl)methyl}-N-[4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllamino]pheny!]-benzamide, sulphate




A solution of 1,5-pentanedioic acid (glutaric acid;
Fl uka, Buchs, Switzerland; 539 ng, 4 mol) in ethanol

(60 mM-) is added to a sol ution of

WO jopleasesdhyl - 1- pi perazi nyl ) met hyl ] - N-[ 4- PCT/EP2005/001077
met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] phenyl] -
benzam de (1.975 g, 4 mmol4gJin hot ethanol (150 nL at
90C). The hot solution is reduced in volunme to 80 niL by
rotary evaporation at 90C and 400 nmbar and then sl owy

| ed to 20 d, f

A solubpry of b 294 (ke Pagien sizrtengii 4 Rk Twp Frshnariel fgtiny s
added ‘#’Pé( %bl%?ﬁédr)fg-%# m—mﬂbﬂ@ﬁgﬂg@ﬁﬁwﬁmw mﬁﬁlnyi) 2-
pyimidaiPGIARNeRHkPgee (irae ¢rauol it At ik A akoorc).
The hcﬁ@ol@ﬁon igh slo@lﬁéooléﬂ- toh@°@ﬂa affbrd hﬁeﬂﬁﬁéﬂn@‘@ﬁd dry#mgl4-%4 methyl -1-

Cal cul ated fo

piperaginyl)pestyl-N-gd- n@ﬁlytgxﬁﬁ (ﬁ@gﬂdlnﬂ) %—By%m@gg]ﬁmréolgigenyl] benzan’ude
sulphaftes &4 é‘c%fahiﬁb salidd hé‘\ﬁﬁ@‘ﬁe%ﬂdﬂ‘f@ iﬁélyllcampfdbeﬁ'@%hﬁha@sé @3,

5517l Mo TREED 8 85 S0P 200 HaP ob Btha CAUIZIEH (8 ErbShPeS
2.06 Hi§I ¢ 55@4%465 ggmhﬁs 5650, 17 06! 9/8110%4.29,00 5@%.4 ol ) in

&t hanol (60 M=-) is added to a sol ution of

_é&{]l(f met hyl - 1- pi per azi nyl ) methyl ] - N-[ 4-
Exam 3-[[4- (3 pyridi nyI) 2-pyri m di nyl ] am no] phenyl ] -
benzam de (1. I n_hot t ha (150 niL at
4 [(4-Memyl-1-w@rmwlyaﬁgwllm“-@e yhrll4 @dﬁ’r"éa‘vﬂ 20C to
dryin
py’"“ﬂj"{“?i?q" a&’t”l@ {'5%.‘*‘5%“;'??@? o h§| 12N [4- et hyl - 3-[[4- (3
A soluﬂ&é/ 61* ij 'ﬂ&k&ne@:oﬂi’édld*(a@lpf&’é&cﬁﬁdﬂ@] mgﬁdiltzbﬂmﬁhdﬁ mg, 4 mmo)

as crystal line solid, vi ng .t he

in ethamh(%@tmld@ aﬁ#&sﬁdé asolsion afdd(¢umathy-d m'ilaﬁfa@y')élﬁﬂb"l M|

[[4- (3-@%}&@932 %Qrmléﬁylg%imdilﬁ%nylf anz%?ﬁlde @ad?%?oatnﬁﬁolﬁ Wh??é t;thanol (1 50
mL at EQ;;G')'plTQe et solution is reduced in Volume to 80 mL by rotary evaporation at 90°C
and 460 L'l(aétaé\‘ﬁf lhgérll ilgawg/ o%@fea% QOdC)tH%?fBbéI' bitdi [ténd@éﬂ%b’dryﬁg [4-#4( 3
rim am no] phenyl ] -benzam de
methybmmneaazmyl)mem B?Batbw-iéltlﬂ@/zuw)@mmmﬂwm'@]Phenv'l
benzairﬁ%é’,' %Eﬁg%eoefls BQMﬁé QOIBChéMr@Fthé' \‘oﬂowﬁg ‘éh&lytle%%rfoééﬁibﬁ NAnalysis

hanol

h. 10,1 4bon, Cardlated or B
founds@ 97 i, 833, 15 44 O 12.77%. H20, 1.43%. Calculated for Css 41N7O5 - 0.5
H0: 6[64473";]’4 B¥3; N, %@@f@zwml% ROy hoN- [ 4-met hyl - 3- [ [4-(3-

=2- " pyrimdinyl]am no] phenyl]-benzamn de
(1 975 g, 4 mml) in hot ethanol (350 mL at 90C).
Exampleg 180l ution is sl ova cool ed to 20Cto afford,

filtering and dryin 2/
4-[(4-Methyl- 1—p|perazmyl)meth N- [4-methyl-3 [[4-(3- pyrldmyl)-z-

pyrimidinylJamino]phenylj-benzamide, (R)-(-)-mandelate

A solution of (R)~{-)-alpha-hydroxybenzeneaceticlic acid ((D)-(-)-mandelic acid; Fluka, Buchs,
Switzerland; 553 mg, 3.13 mmol) in ethanol (60 L) is added to a solution of 4-[(4-methyl-1-
piperazinyl)methyl]-N—[4-methy|—3-[[4-(3-pyridinyl)—2—pyrimidinyl]amino]phenyl]-benzamide
(1.975 g, 4 mmol) in hot ethanc! (150 mL at 80°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; 0, 9.91%. H20, 0.22%.
Calculated for Ca;HagN;O4 — 0.08 H,0: C, 68.67; H, 6.10; N, 15.15; O, 10.09%. H20, 0.22%.

o




pi perazinyl)methyl]-N-[4-nmethyl-3-[[4-(3-pyridinyl)-2-p
yri m di nyl ] am no] phenyl ] - benzam de, sul phate as a
crystalline solid, having the foll ow ng anal yti cal
WD WPSeéRas: Anal ysis found: C,  55.17; H, 5. 821/EMo0so01077

15.57; 0, 18.29; S, 5.26% H20, 5.89% Calcul ated for
C29H33N706S - 2.06 H20: G 435.34; H, 5.95; N, 15.59; O,
17.96; S, 5.10% H2O 5.90% Exanple 17 4-[(4-Methyl-|

- pi perazi nyl ) met hyl ] - N-[ 4- et hyl - 3-[ [ 4- (3- pyri di nyl ) - 2-
yr| m di nyl ] am no] phenyl | - benzam de, adi pate A sol ution

Example 13 6- hexanedi oi ¢ aci d (adi pi ¢ acid; Fluka, Buchs,
Switzerl and; 1081 ol (80 m-) is
ANt T Dloorariss At BT L i d-metny(-3- [[4']3-pyﬂ§ﬂnyl) 2 )

py"m?f'{ﬁ]ﬁwpp‘%? &%ﬂ%hg% %%ﬁ;ﬁlg]m rl?;)][ ghgﬁ;:q]yl bgnzam de
A soluﬁc;r}oqgol ug) Iiyd%@b?ﬂa éhl&etam@t(@fhﬁgnc%éﬁoﬂum— Fikh® Qlitzerhe;

UCG In rotary

553 mg\agbmmol)dm ethangd) minis agtded imapoluting af Heif- @le 4 cool ed
plpera£19¥lﬁ%§ilol\f R332 (8 pyfidilhiBS-biHmiginAjeixG) PRenyff-bkhZmide
(1.975 goﬂpmn@l):inrmt pianoi(11 50 mL{a 9p6Dh Fhe Botisolutiprisgpucsdriy vglume to
80 mL%?{rrrbt%vgﬁ g%q I&?d@ &R labo nﬂgpémeﬁszoﬂw daarea té‘%o‘@ to afford,

aving the foll ow ng anal

after fi fbﬁ!rmeaﬂdldéﬂﬂg Arléd-nsthyl- 1-mmra;:mymne@w] oA4-rppthyl- %54 (q@yndmyn -2-
pynmn&ﬁ%}%@m%?l&géﬁfﬁgg méaté%s/‘? c%%'téﬂhﬁb%hﬁ’cﬂ hfaﬁﬁg Wé) 5

61%
analytllealmropprM%ArEiygmjo@qgl 62. 14; H, 633 N 15 48 ‘0, 16 18%. H:0, 1.88%.

Calculéteh (fér dd"b.ﬁﬁd,ofl @Wﬁﬁézt %’1 ?6"# BYs] N’\Hﬁ @H'BWG‘)/?ﬂ b42 ©82%.

dihyl'Tam’ no] pheny benzam d
(R) ( ) - mandel ate A sol ution of

EmQIB)Z_ﬂ( ) - al pha- hydr oxybenzeneaceticlic acid
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Example 21

4-[{4-Methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridInyl}-2-
pyrimidinyllamino]phenyl]-benzamide, hemiformate

A solution of formic acid (Fluka, Buchs, Switzerand; 368 mg, 8 mmol) in ethanol (20 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 solution is evaporated to dryness under reduced pressure and the resulting residue is
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Solubility in water at room temperature of the 4-[(4-methyl-1-piperazinylymethyl]-N-[4-methyl-
3-[[4-(3-pyridinyl)-2-pyrimidinyllamino)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
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1 >51232.5 338.2 4>49 59.71 6 50.1 7 47.9 8
47 9 > 44 10 0.32 15 > 53 -14- CLAIMS 1. An acid
addition salt of 4-[4-nmeth4t-1-pipe
razinly)methyl]-N[4-nethyl-3-[]4-
(3-pyridinyl)-2-pyrimdinyl]am no] phenyl ] -benzam de
(Imatinib) selected fromthe group consisting of a

CLAIM®D-tartrate salt, a L-tartrate salt, a succinate salt
and a malonate salt. 2. An acid addition salt accordi ng
to claim1 sel ected fromthe group consisting of

1. | @ ﬁg@a@@g’ﬁ ‘séﬁ‘bﬂ HtB pEe Irrgpﬁgeghylgwﬁ methyl-3-[[4-
DW@LWWI) Qadyrimld ﬁ?ﬂ@ﬁﬁrﬂﬂbﬁem]f -bészarpide (dhativib) selected
addition salt

i/ era2|n

I yﬁ¢fﬁtth9|gfomp pﬂnwﬁumg/pf 30- r@t;a Wt iadLtaryniage salt, a succinate
nyI %@Bap%%ﬂgenyl ] -benzam de (I matinib) selcted

isting of a tartrate salt, a
sucm nate salt and a nmal onate salt.

2. An acid addition salt according to claim 1 selected from the group
consisting of imatinib D-tartrate and imatibib malonate.

3. A pharmaceutical composition which comprises a pharmaceutically
acceptable carrier and an acid addition salt of 4-[4-methyl-1-
piperazinly)methyi]-N-[4-methyl-3-[[4-(3-pyridinyl)-2-

pyrimidinylJamino]phenyl]-benzamide (Imatinib) selcted from the group

consisting of a tartrate salt, a succinate salt and a malonate salt.




