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STABLE o-CRYSTAL FORM OF IMATINIB MESYLATE AND PREPARING PROCESS THEREOF

F'n!lld lﬂiﬂl? i}bvention:

O
‘The i!n ntjon) given herein pertains to stable, free tlowing and non-hygroscopic o-

crylstil ol morph of methane sulfonic acid addition salt of 4-(4-methy] piperazin-
1-yli l ethy)-N-[4-methyl(3-(4-pyridin-3~yl) pyrimidin-?—yl amino)phenyl]-

be@$.|‘l£ﬂe ofj formula-I and process for the preparation thereof.
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bf the invention:

HyC

by the Novartis as Gleevec™™ is used for the treatment of chronic

»mia (CML), malignant gastro intestinal tumors and other solid

us|phtllit fol 6894051 describes @ and B crystalline forms of imatinib mesylate.

hiline described in that patent is described as hygroscopic and unstable

cdss for the crystal involves a number of unit operations making it

by .
-
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ht 2007/0197545 A1 doscribes formation of o-polymorph of imatinib
l

/106326, relating to H1 crystal of imatinib mesylate, makes use of

tl jsolvents, which are undesirable on account of its hazaradous

f. S/IOS 5379 teaches preparation of a-polymorph of imatinib mesylate using

e&luivalents (0.95 — 0.99) of methane sulfonic acid in an a&mol or a

2 off alkanol and alkanoic acid ester. The process requires seeding with o-

The process is a little lengthy and inconsistent for repeatability. Use of

olxlerts of alkanol and alkanoic ester is not favourable as it leads to small

of mhdesired form.

'&)6/%034863 describes a process which produces non-inform c-crystals

iri Lﬁ icronization. It is likely to result in non-uniform crystals.
[
|
[

t |2006/0223816 A1l describes formation of e-polymorph of imatinib

ing class IIT as well as class TT solvents. Repeating this proceés it was

atj at temperatures close to 70-80°C, impurities formation were more

PG filteration of addition salt took several hours. Additionally the

ajcrystals formation needed sceding by a-crystals.

I,L;uilfoﬁmtc as well as forms I and Il of imatinib di methane sulfonate salts.
!
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i
ticdlity of the mole ratio of base to acid in the formation of mono and di salt

ed finldetail. The formation of a~polymorph is carried out in a mixture of

Yleohol -and an alkanol selected from C;-C, alkanol. Mixture of solvents is

irabld for an individual process. It was observed in our hand that any

polymio

enfiwhich has solubility in water or tends to be hygroscopic gave inconsistent

mi the Iformation of pure a-crystal polymorph.

idering the fact that the methods described in the preceding paragraph have

5 h terms of simplicity and consistency in the formation of the required

‘ :le
polymétphic erystals, it was decided to develop a simple methodology, which will

gi‘vlezgthl i u—%)o ymorph in stable form.

E g[/Lpplica‘tion describes a simple, facile and industrially operational

in order to achieve consistent results in terms of yield and quality of
clrystalline polymorph. This invention yields a stéble, free flowing

Vetoscopic o-crystal polymorph substantially free of P-crystal
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ST _

Int; an’,em hodiment of the invention a free flowing, stable and non-hygroscopic a-
| .

pcﬂfy mrpH & obtained by conducting salt formation in a water immiscible or

i
paﬁ'ﬂia? u 'misT‘,ible organic solvent or a mixture there of,

Inaﬂ oftier prbodiment of the invention a free flowing, stable and non-hygroscopic

B
‘5 -

I., bhj is formed by performing the reaction in a alkanoic acid ester or a
alkanotte.
Iniykt Bhother embodiment of the present invention, the formation of a-polymorph

i
J
1
H

c aq:fid ester and an alkanone there of.
i .

bied ﬁy using Cy.4 alkanoic acid ester, an alkanone or a mixture of Ci4

e¥ émbodiment of the present invention, the selective formation of a-

dph isl achieved by mixing a suspension or a pattially soluble solution of

=
B

bejwith a solution of methane sulfonic acid under stirring.

=3
=]
=

firther embodiment of the presént invention by conducting the salt

0-80°C.

=

Fp— 5_.':._..'.'

Er, . .
Preeank
L

olLlents, which give consistent formation of free flowing, stable and

ygtostopic a-polymorph is achieved by conducting salt formation in a

selgcied from the group methyl acetate, ethyl acetate, propyl acetate,

| deetate, butyl acetate, methyl propionate, ethyl propionate, methyl
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4 ) ﬁlkim INE,

' té, cthyl butanoate or a mixture there of, acetone, ethyl methyl ketone,

/llisolbutyl ketone or a mixture there of or a mixture of an alkanoic acid ester

atioh of o-crystal polymorph is carried out, preferably, in an alkanoic acid

alkanone or a mixture there of under stirring at a temperature of 20-

Jethyl

X sﬁﬂpﬁon of the invention

:ber observed that a free flowing, stable and non-hygroscopic a-crystal
|

bh | with ' consistent particle size, is formed, by conducting the salt

h if 4n alkanoic acid ester, a mixture of alkanoic acid esters, an alkanone,

y Jlkanones and a mixture of alkanoic acid ester and a alkanone under

o artemperature of 0-80°C.

tgnb adﬁment of the invention the salt formation is preferably carried out in

&\ é)ic atid ester R'-COOR® where R' is methyl, ethyl & propyl and R® is

w»

propyl and butyl or mixtures there of, an alkanone R! CO R? where

yl, ‘ithyl and isobutyl and R? is methyl or mixture there of and a mixture

: énTc acid ester and an alkanone.
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e érabke to use to an alkanoic acid ester, a mixture of alkanoic acid ester, an

b .‘, b hixture of alkanone and a mixture of an alkanoic acid ester and an

pieferable to use an alkanoic acid ester or an alkanone. It is most

i le to se an alkanoic acid ester.

¢isolvents are methyl acetate, ethyl acetate, propyl acetate, isopropyl

etbne or mixtures there or mixture of an alkanoic acid ester and an

Liie treferable to use an alkanoic acid ester or an alkanone or a mixture of an

% ackd lester and an alkanone,

) plj'efferable to use an industrially available alkanoic acid ester.

lier rembodiment of the present invent, the salt formation is carried at a

urd of 10-80°C.

blé to use a tempetrature of 15-80°C.
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III:, b

sqi__fc» it to that of imatinib base is preferably 0.95 to 1.0.

It is mes E ferable to use a mole ratio of 0.98 to 1.0.

It is|mbist dreferable to use equi molar ratio of methane sulfonic acid and base.

It is [préferdble to use a 10-40 volumes of solvent. It will be more preferable to use

15-3( tnd S of solvent,

It i 'ablle to conduct the salt formation at 15 to 80°C. It is more preferable to

form 25 to 70°C.

It is rdferable to form o-polymorph crystals of imatinib mesylate at 30 to

65°a) 1

idings of this applicants the preferable solvents are ethyl acetate and

butyl

Fotrl jo-polymorph is achivved by adding a solution of methane sulfonic

acid Lnic solvent to a partially soluble suspension of imatinib base in the
same c jsolvent under stlrrmg at a temperature of 30 to 75°C, preferably at

50-6( addition of the methane sulfonic acid may bc preferably done in
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sulfi
with

The

Tﬁe "
freel| &

aceét

ém'd more preferably 1 - 2 hrs. The maintenance, after completion of

ferably, is 1-2 hrs and more preferably 1 — 1.5 hirs,

is very simple, easily operational resulting in the formation of stable,

| non-hygroscopic o-polymorphic crystals of imatinib methane

. Additionally the preferential a-polymorph crystal formation takes place

itlsedding by a-crystals.

used in this invention include methyl acetate, ethyl acetate, propyl

isvpropyl acetate, butyl acetate, methyl propionate, ethyl propionate,.

inpate, ethyl butanoate and mixtures there of,

eported herein is quite rugged since it can be performed at wide range

s preferably 20-80°C, more preferably 25-7 59C and mot preferably

he mole ratio of acid to base is 1 : 1, wherein, one can achieve

; ation of a-polymorph, which is easily filtered and dried.

gives, a free flowing, non-hygroscopic and stable o-polymotrph

| free of B-polymorph in at least 88.5% yield and at least 95% yield.

hbice of conditions, such as solvent and temperature, HPLC purity of

¢ can be obtained.
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tion of a~crystal polymorph has been confirmed by studying their IR,

LD,

i }e% IR spectra,

ive$ the DSC and figure iii gives the XRD.

bplicants have developed a rugged method for the formation of a-crystal

which has exeellent physical properties such as easy filterability,

icttics, stability and non-hygroscopic nature.

Examy) :

The ing examples illustrate this invention. This should not be miscrued in
Linaity application of this invention in any way. The person skilled in the art
may e parameters within the scope this invention.

Examy

To a|s E eﬁsi]on of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in methyl

acetake 2 Itk),\was added a solution of methane sulfonic acid (19.22 g, 0.2 mole) in

methLI ll i:e td (100 ml) during 1.5 — 2hrs, After the addition, the reaction mixture
Tl
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waJ A ed alt that temperature for 1-2 hr and filtered, The solid was washed with

tHe Halife sbibent and dried under vacuum at 40-50°C.

Thd yigld Js 90% and HPLC putity is 99.5%. .

Exa

To Sion of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in ethyl
acetat , was added a solution of methane sulfonic acid (19.22 g, 0.2 mole) in
othy) (100 ml) during 1.5 — 2hrs, Afler the addition, the reaction mixture
was|$ o that temperature for 1-2 hr and filtered,

Thelsc a8 washed with the same solvent and dried under vacuum at 40-50°C.
The yigld is 95% and HPLC purity is 99.85%.

el 3

To ei .s:1p sion of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in propyl

! 21 )} was added a solution of methane sulfonic acid (19.22 g, 0.2 mole) in

acetd
propy Cethitd (100 ml) during 1.5 — 2hrs, After the addition, the reaction mixture
was Stitted |at|that temperature for 1-2 hr und fltered. The solid was washed with
the s

soﬂwant and dried under vacuum at 40-50°C.

iedlc 15‘8‘19% and HPLC purity is 99.5%.
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it

| &ispbnsion of imatinib base (99 g, 0.2 mole), stired at 40-60°C in butyl

it %2 s), was added a solution of methane sulfonic acid (19.22 g, 0.2 mole) in

te| (100 ml) during 1.5 — 2hrs. After the addition, the reaction mixture

iﬁﬁld that temperature for 1-2 hr and filtered. The solid was washed with

b b

Iylent and dried under vacuum at 40-50°C.

§;"_

Thelyilld ib 419 and HPLC purity is 99.5%

stispehsion of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in isopropyl
2 Its), was added a solution of methane sulfonic acid (19.22 g, 0.2 mole) in

¥l dcdtate (100 m)) during 1.5 — 2hrs. After the addition, the reaction

wr stirted at that temperature for 1-2 hr and filtered. The solid was

fi

J,he same solvent and dried under vacuum at 40-50°C.

The } i%ﬂh id 9})% and HPLC purity is 99.4%.

ifs
To a|s lgpe;sion of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in methyl

prdpto te |(2] Its), was added a solution of mcthane sulfonic acid (19.22 g, 0.2
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mole)} ditiy1 propionate (100 ml) during 1.5 — 2hrs. After the addition, the

e was stirred at that terriperature for 1-2 hr and filtered. The solid

réactio

was ' qu vith the same solvent and dried under vacuum at 40-50°C.

Th
Elile T

To 4 ﬂili:sp::ngiou of imatinib base (99 g, 0.2 mole), stirred at 40-60°C in ethyl

[y

%%id {s %8.5% and HPLC puity is 98.8%.

propiofiate} (2 Its), was added a solution of methane sullonic acid (19.22 g, 0.2

molel) :tx hy1 propionate (100 ml) during 1.5 — 2hrs. Afier the addition, the

redctiott mixture was stirred at that temperature for 1-2 hr and filtered. The solid

was‘#v :

it if 89% and HPLC purity is 99.3%.

hell with the same solvent and dried under vacuum at 40-50°C.

Tﬁe i
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CL S l

We ':l j
H :

1. 'J X 'or.lcss for the preparatiou of substantially pure a-polymorph of imatinib
i /lafle by adding a solution of methane sulfonic acid, dissolved jn an organic
s& yént ﬂrcfcrably alkanoic acid cster to a stirred suspension or sparingly

I
36l ble pension of imatinib base in the same organic solvent, preferably
ellh% Yol e{cid ester.

| TR

»
a0

1

Liiai ,Lals claimed in claim 1, wherein the alkanoic acid ester iz methyl
te,{ ethyl acetate, propyl acetate, iropropyl acctate, butyl acetate, methyl

piﬁdwﬂlio té, ethyl propionate, propyl propionate, isopropyl propionate, methyl

Ul%ll 410 e,! ethyl butanoate or a mixture there of

3. llairy, las claimed in claim 2, wherein the alkanoic acid ester is methyl
4 f{eﬂ'lyl acetate, propyl acetate, isopropyl acetate, butyl acetate or mixture
4, ak claimed in claims 2 and 3, where in the alkanoic acid ester is methyl

atetite, etfﬁlyl acetate or their mixture.

LT

i é‘l'

5. i\rrl Jf'm aL claimed in claim 1, wherein the addition of methane sulfonic acid to
i jl%amnib b%ise is cartied out at 20-80VC, preferably at 50-60°C.

6. Aﬂ&  bs claimed in claim 1, wherein the crystals of imatinib mesylate
forrmed 4rd substantially pure a-polymorph, >99.5%.

7. Al U, im, al claimed in claims 1 and 6, wherein the crystals of imatinib mesylate
fo .Ed ate substantially pure o-polymorph, which shows in an X-ray
di t:ti«deiagram lines having a relative line intensity, as compared to the
mH) intknse line in the diagram, of about 20% or more at the fo]lowing angles
of ldfrackidn 2theta: 4.9°, 10.5°, 14.9°, 16.5°, 17.7°, 18.2°, 18.7°, 19.2°, 21.4%,
1L 2

3
’lﬁﬁ :2.10, 23.2°, 23.8°, 25.0° and 28.6°.

2
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. Alclain, hs claimed in claims 1 and 6, wherein the crystals of imatinib mesylate
' aljf' substantially pure o-polymorph, which has a melting range of 223 —
ariC ny ifferential scanning calorimetry (DSC) thermogram.

> As claimed in claims 1 and 6, wherein the crystals of imatinib mesylate

are substantlally pure o-polymorph, which has the IR spectrum
on bands using a KBr pellets at 3033, 2924, 2824, 2707, 1660, 1575,
44]7 1317, 1220, 1163, 1036, 807 and 554 cm”

, @s claimed in claim I, wherein a-polymorph is formed in not less that
éldﬂ and preferably not less than 95% yield.

11 A] UW - Js claimed in claim 1, wherein the HPLC purity of a-polymotph is not
Ieb IEhaT %9% and preferably not less than 99.5%.
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