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Description

NOVEL IMATINIB CAMSYLATE AND METHOD FOR

PREPARING THEREOF
Technical Field

The present invention relates to a novel imatinib camsylate and a method for
preparing the same.
Background Art

Imatinib is a common name of
4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridy])-2-pyrimidinyl]amin
olphenyl]benzamide, and is the first anticancer agent that has little effect on normal
cells but effect on leukemia cells having an abnormal chromosome called the phil-
adelphia chromosome (due to a reciprocal translocation between chromosomes 9 and
22), so as to inhibit tumor cell proliferation and promote tumor cell death.

US Patent No. 5,521,184 discloses imatinib and a preparation method thereof. For
pharmaceutical use, imatinib is suitably administered as a pharmaceutically acceptable
acid salt thereof. For example, imatinib is currently marketed under the brand name
GLIVEC (or GLEEVEC) as monomethanesulfonate salt (imatinib mesylate) in many
countries.

Subsequently, WO 2005/075454 A2 applied by Novartis discloses various pharma-
ceutically acceptable salt forms of imatinib, which are exemplified by a tartrate salt
(D,L), a hydrochloride salt, a citrate salt, a malate salt, a D-malate salt, a fumarate salt,
a succinate salt, a benzoate salt, a benzenesulfonate salt, a pamoate salt, a formate salt,
a malonate salt, a 1, 5-naphthalenedisulfonate salt, a salicylate salt, a cyclohexanes-
ulfamate salt, a lactate salt, a (S)-lactate salt, a mandelate salt, an (R)-(-)-mandelate
salt, a glutarate salt, an adipate salt, a squarate salt, a vanillate salt, an oxaloacetate salt,
an ascorbate salt, an (L)-ascorbate salt and a sulfate salt, and discloses a preparation
method thereof and their water solubility. However, there is no mention of salts being
excellent in terms of various properties, in particular, pharmacokinetic properties.

Meanwhile, there has been no report on D-(+)-camsylate, L-(-)-camsylate and
D,L-(+)-camsylate of imatinib, among various acid addition salts of imatinib.

Accordingly, the present inventors have prepared imatinib camsylate by using re-
latively low toxic 10-camphorsulphonic acid. They found that the prepared imatinib
camsylate has a faster absorption rate and higher absorption concentration in terms of
pharmacokinetics, and further has excellent water solubility, as compared to com-

mercially available imatinib mesylate, thereby completing the present invention.

Disclosure of Invention
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Technical Problem _

It is an object of the present invention to provide a novel imatinib camsylate and a
method for preparing the same.
Advantageous Effects

Imatinib camsylate according to the present invention has a faster absorption rate and
higher absorption concentration in terms of pharmacokinetics, and further has excellent
water solubility, as compared to commercially available imatinib mesylate.
Brief Description of the Drawings

Fig.1 is a graph showing pharmacokinetic properties of D-(+)-camsylate, L-
(-)-camsylate, and D,L-(+)-camsylate of imatinib according to the present invention.
Best Mode for Carrying Out the Invention

The present invention provides imatinib camsylate represented by the following
Formula 1:

[Formula 1]

N
(\N H H | =
ch’N\) N NYN\ &
() N = - HX

CHj

wherein HX is D-(+)-camphorsulphonic acid, L-(-)-camphorsulphonic acid or
D,L-(%)-camphorsulphonic acid.

Further, the present invention provides a method for preparing imatinib camsylate of
Formula 1, comprising the steps of:

1) solubilizing imatinib of the following Formula 2 in an organic solvent;

2) adding one acid selected from the following Formulae 3 and 4 or a mixture (1:1)
thereof, or adding the acid or mixture solubilized in an organic solvent to the reaction
solution of step 1) to prepare a mixture;

3) stirring the mixture and filtering precipitated solids to form acid addition salts; and

4) if necessary, dissolving the acid addition salts in an organic solvent to re-

crystallize and purify the acid addition salts.

[Formula 2]
(\N H H [ S
Hac’N\/l N\©:N\“/\Nj/©
° o
[Formula 3]
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H035§ o

[Formula 4]

SOzH
o

Preferably, in the preparation method, both step 3) of forming the acid addition salts
and step 4) of purifying the acid addition salts may further comprise the steps of
washing and drying the resulting solid after filtration.

In order to effectively promote crystallization in step 1), imatinib is preferably used
in a concentration of 2 to 60% by weight, and more preferably 5 to 20% by weight,
based on the total weight of the reaction solution.

In step 2), as an acid, D-(+)-10-camphorsulphonic acid of Formula 3, L-
(—)-10-camphorsulphonic acid of Formula 4, or racemic
D,L-(+)-10-camphorsulphonic acid, which is a mixture (1:1) of Formulae 3 and 4, is
preferably used. Camphorsulphonic acid is a safe acid that is widely used in medicine,
and a stable colorless solid having no moisture absorption and corrosiveness. Further,
camphorsulphonic acid is harmless to human, thereby being safely and easily used for
mass-production. Camphorsulphonic acid is preferably used in an amount of 0.5 to 3
molar equivalent, and more preferably 1.0 to 1.3 molar equivalent, based on 1 molar
equivalent of imatinib. -

Examples of the organic solvent used in steps 1), 2) and 4) may include C,~C, lower
alcohol such as methanol, ethanol, isopropanol, etc.; hydrocarbons such as pentane,
hexane, cyclohexane, etc.; ethers such as tetrahydrofuran, 1,4-dioxane, etc.; polar
solvents such as acetone, dimethylformamide, dimethylsulfoxide, etc.; and mixtures
thereof.

In steps 3) and 4), the formation and purification of acid addition salts are preferably
performed in a temperature range of -10 to 120°C, and more preferably in a tem-
perature range of 25 to 90°C.

Imatinib camsylate according to the present invention has a faster absorption rate and
higher absorption concentration in terms of pharmacokinetics, and further has excellent
water solubility, as compared to commercially available imatinib mesylate.

Hereinafter, the preferred Examples are provided for better understanding. However,
these Examples are for the illustrative purpose only, and the invention is not intended
to be limited by these Examples.

Mode for the Invention
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Example 1 : Preparation of imatinib D,L-(+)-camphorsulphonic acid salt

S5gof
4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridyl)-2-pyrimidinylJamin
o]phenyl]-benzamide was added to 20 ml of methanol. While stirring, 2.4 g of
D,L-(+)-camphorsulphonic acid and 0.1 g of activated carbon were slowly added to the
mixture, and further stirred at room temperature for 1 hr. The solution was filtered,
washed with 5 ml of methanol, and then distilled off under reduced pressure. Then, 50
ml of isopropanol was added thereto, and stirred at room temperature for 1 hr. The
solid mixture was filtered and washed with 10 ml of isopropanol, and then dried under
reduced pressure to give 6.7 g of solid (91.1%).

Melting point (m.p.): 144~148°C

Example 1-1 : Another preparation of imatinib D,L-(+)-camphorsulphonic acid
salt

Sgof
4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridyl)-2-pyrimidinyljamin
o]phenyl]-benzamide was added to 20 ml of tetrahydrofuran. While stirring, 2.4 g of
D,L-(+)-camphorsulphonic acid was added to the mixture, and further stirred at room
temperature for 1 hr. 10 ml of tetrahydrofuran was added to the reaction solution, and
refluxed under stirring for 1 hr. Then, the solution was cooled, and filtered. The
resultant was washed with 10 ml of tetrahydrofuran, and dried under reduced pressure
to give 6.9 g of solid (93.8%).

Melting point (m.p.): 144~148°C

Example 2 : Preparation of imatinib D-(+)-camphorsulphonic acid salt

5 gof
4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridy])-2-pyrimidinylJamin
o]phenyl]-benzamide was added to 20 ml of methanol. While stirring, 2.4 g of D-
(+)-camphorsulphonic acid and 0.1 g of activated carbon were slowly added thereto,
and further stirred at room temperature for 1 hr. The solution was filtered, washed with
5 ml of methanol, and then distilled off under reduced pressure. Then, 50 ml of iso-
propanol was added thereto, and stirred at room temperature for 1 hr. The solid mixture
was filtered and washed with 10 ml of isopropanol, and then dried under reduced
pressure to give 4.8 g of solid (65.2%).

Melting point (m.p.): 130~132°C

Example 3 : Preparation of imatinib L-(-)-camphorsulphonic acid salt

5gof
4-[(4-methyl-1-piperazinyl)methyl]-N-[4-methyl-3-[[4-(3-pyridy])-2-pyrimidinyl]Jamin
o]phenyl]-benzamide was added to 20 ml of methanol. While stirring, 2.4 g of L-
(-)-camphorsulphonic acid and 0.1 g of activated carbon were slowly added thereto,
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and further stirred at room temperature for 1 hr. The solution was filtered, washed with
5 ml of methanol, and then distilled off under reduced pressure. Then, 50 ml of iso-
propanol was added thereto, and stirred at room temperature for 1 hr. The solid mixture
was filtered and washed with 10 ml of isopropanol, and then dried under reduced
pressure to give 5.8 g of solid (78.5%).

Melting point (m.p.): 135~136°C

Experimental Example 1 : Pharmacokinetic properties of imatinib camsylate

In order to confirm the pharmacokinetic properties of imatinib camsylate according
to the present invention, the following experiment was performed.

Male SD rats (body weight of 180~220 g) were orally administered with 50 mg/kg of
each imatinib camsylate prepared in Examples 1 to 3. After 0.5, 1, 1.5, 2, 2.5, 3, 5, and
8 hrs, blood samples were collected from the rats to isolate blood plasma. HPLC was
performed to determine the concentration of imatinib in blood plasma. As a control
group, commercially available imatinib mesylate was used. The animals used in the ex-
periment were fasted for 16 hrs before drug administration. The concentration of

imatinib according to time after drug administration is shown in Table 1 and Fig. 1.

Table 1
[Table 1]
[Table ]
Time Salt of imatinib
(hr)

Mesylate D,L-((i)—caméylate L-(-)-camsylate D-(+)-camsylate

0.5 2.444 3.275 2.237 3.231
1.0 4.253 5.877 4.387 4.979
1.5 5.334 7.728 6.262 6.860
2.0 6.646 7.704 7.930 8.308
3.0 7.009 6.926 8.075 8.849
5.0 6.691 6.591 7.112 8.731
8.0 5.304 5.829 5.326 6.339

As shown in Table 1 and Fig. 1, it was found that imatinib camsylate according to the
present invention has a faster absorption rate and higher absorption concentration in

terms of pharmacokinetics than commercially available imatinib mesylate.
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[52]
[53] Experimental Example 2 : Solubility test
[54] Water solubility of each imatinib camsylate prepared in Examples 1 to 3 was
measured at 25°C. As a control group, commercially available imatinib mesylate was
used.
[55] The results are shown in Table 2.
[56]
[57] Table 2
[Table 2]
[Table ]
Example Salt Solubility (mg/ml)
1 D,L-(*)-camphorsulphonic |{> 3000
acid
2 D-(+)-camphorsulphonic > 3000
acid
3 L-(-)-camphorsulphonic > 3000
acid
Control group methanesulphonic acid > 1200
[58]
[59] As shown in Table 2, it was found that imatinib camsylate according to the present

invention had much higher solubility than commercially available imatinib mesylate.
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Claims

Imatinib camsylate represented by the following Formula 1:
<Formula 1>

o ™S
N\) “ H N I
o =

N - HX
CHa

wherein HX is D-(+)-camphorsulphonic acid, L-(-)-camphorsulphonic acid, or
D,L-(£)-camphorsulphonic acid.

The imatinib camsylate according to claim 1, wherein imatinib camsylate is D-
(+)-camsylate, L-(-)-camsylate, or D,L-(+)-camsylate of imatinib.

A method for preparing imatinib camsylate of the following Formula 1,
comprising the steps of:

1) solubilizing imatinib of the following Formula 2 in an organic solvent;

2) adding one acid selected from the following Formulae 3 and 4 or a mixture
(1:1) thereof, or adding the acid or mixture solubilized in an organic solvent to
the reaction solution of step 1) to prepare a mixture;

3) stirring the mixture and filtering precipitated solids to form acid addition salts;
and

4) if necessary, dissolving the acid addition salts in an organic solvent to re-
crystallize and purify the acid addition salts.

<Formula 1>

H3C’N N NTN\ =
(o) N_ = - HX

CHs

wherein HX is D-(+)-camphorsulphonic acid, L-(-)-camphorsulphonic acid, or
D,L-(#)-camphorsulphonic acid.
<Formula 2>

(\N N\
N § .
HaC” \CE T X /
O N._ =

CHs

<Formula 3>
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<Formula 4>

SOzH
o

The method for preparing imatinib camsylate according to claim 3, wherein in
step 1), imatinib is used in a concentration of 2 to 60% by weight, based on the
total weight of the reaction solution.

The method for preparing imatinib camsylate according to claim 3, wherein in
step 2), acid is used in an amount of 0.5 to 3 molar equivalent, based on 1 molar
equivalent of imatinib.

The method for preparing imatinib camsylate according to claim 3, wherein in
steps 1), 2), and 4), the organic solvent is selected from the group consisting of
methanol, ethanol, isopropanol, pentane, hexane, cyclohexane, tetrahydrofuran,
1,4-dioxane, acetone, dimethylformamide, dimethylsulfoxide, and mixtures
thereof.

The method for preparing imatinib camsylate according to claim 3, wherein in
steps 3) and 4), the formation and purification of acid addition salts are

performed in a temperature range of -10 to 120°C.
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fEH .

6. WMBFER 3 Fridpoh & F DB ERMEERKTE, HhE
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B AR T e B B TR A K HL 48 U7 vk

AR AR
[1] ZARABE—FFHFE D B(EE)EMBEERE (imatinib
camsylate) K H & T

BREAR

2] FD&ERE 4-[(4-FE-1-WREE) P HE]-N-[4-F &-3-[4-G-MLrE
)2 e R E R FEEEFREABAER, FERE X ER4
BERECENEERABALREANRELREHK (BTE 9 SRE
PRRNES 22 Btk MBMESAETED A MAARE XATEZ
My, WD Bek 68 40 P 388 A SRR sk A TR Al RSB T o

[3] £EEF) 5,521,184 AFTHEBERHFETIE. HTHA
Hig, BFOEBEAURKAEEAEZINBALST. fli, ERS
ExFELSEEMNELAPHEEBLE (BIBEFHREE) UERABW
GLIVEC (8i# GLEEVEC) HHE.

[4] /. HI Novartis Bi& K] WO2005/075454 A2 ATT T e+
tarEZnEDERERR, HFATFAEARRIMOL). HRE. &
Mih, FRBE. D-ERHKE. ELERH. FHREL. FHFRE. X
TEER Eh . YEMENE i (pamoate salt). FRERER. W _MREL. 1,5-F TR .
Kt KRB EBRLE. AR, )R FLRE. R)-()
ZHI-EEh. R, DB, HME(squarate salt). F T =M.
R Z M. PURmERLE. (L)- PSR mEE U RARERE, FHAFT Hi
ZHFEMENIMKEN. R, REBESFHHEFEEH R AR NF
HRAEARF .

[5] A, EEDERHEMHBMEES, BEXTHIZEREY
D-(+)- MR . L-(-)- PR . D,L-(x)- RN HEER AL KiRIE .

[6] Bk, ZFB\NELFEAFEAXER 10-RRERE& T 5
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0% BERERE. MITRAXGEHFE IR BENEERESEL
ARENF DR FEESMAL, EAAHETERAT ERIBEIE
EEME FPRGAE, FETERA RIFIIKEN, BsEmAKNA.

RHAR
AR ) &
[7] &K 9960 B H 23R40 H YR D AR I R I 5 R & 7% .

BHRHHR

8] MIEA KPP EEENBEREEBWI LA REBHUELE
JE R AL AR LL, FEZAAREh % 0y T AR AR 5RO 200 E & 1R
Wk, 3 Bit—5 RAE RIFEIKENE.

A ED
[9] B 1 REFBEARBUFEFDERH D-(H)-EMERE . L-(-)-
MR 25 LA & D,L-(2)- MR AR T A B F R HI B

2 R AR SE 75 3K
[10) AXKBREHTER 1 FIriFE D8 EEMBEERL:
[11] [N 1]
[12]

N N N Ny
H4C I \@CH\"J/ \)J,\»; i

[13] & HX 2 D-(+)-EEER. L-(-)-EREREREL D,L-(+)- 1/
BEER .

[14] #—%, AR PREFER 1 HE DB BRMERENITE,
HABEUTIR:

[15] 1) ZEAENBEMNTHERTER 2 HEIHE;

[16] 2) tnA%E FHEN 3 B 4 W—MEEXIRESY (1:D,
HEMABBREBIBEAN PR ZBRIEREDILER DR NEERT
DA RS
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[17] 3) #HXES YT IR E A LLFE AR InakidE: VLK
(18] 4) MBRE, EHEIBEN BB ZERMNKEE L E S & At
BRI -

[19] & 2

[20]

SpeU NIl
AT Uiy

[21] X3
[22]
x
£

:-.O,s"; 4

[23] R 4
[24]

SO,H
=0

[25] ik, 7ZEHIEHEP, HRBINKEKSER 3) MR
MRS E 4) T — S ABETEEREMTRAEE NS
%®.

26] ITHBWEJLIE D PSR, FIBERHMEHKRER
LI E B 2-60%, BEMEMIRERTE 5-20%, XET RNMEBRH
BREER.

27] $&|2) F, REBEAR 3 8 D-(H)-10-EMER. X4 1
L-(-)-10-AE A S ER 41 14 B D,L-(2)-10- A fR B IR —— o= 3 FIR 4 1Y
BEY (1:1) —EA®. EHNERE ZHTAYPHRENER,
# H RS ARSHME e EE 4. i, BERERXTA
HEE, RN EZemEFERRATAMESE™. T 1 BRHE
B, ENEBRIERLL 0.5-3 B/RAE, Eilikdh 1.0-1.3 ER
LEHEFH.
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[28] HB 1D, 2) 1 4) SERAMEHERE T LLERE Ci-C,
BEBLHMEE. 2. RAE%; Xk, Sk, F ok
BEK L U Rmg . 1,4- 08 REBEAE AR —FE PE.
—HTRE; URENNEBEEY.

[29] 78 3) A1 4) &, BRI BRAAENAETE-10 2
120°C, BEHLEHAE 25 F 90°C R E BB R BT .

[30] ME\EARZPHFEIFEHHERE SA LR RENFSE
B M ARL, EHAREN 5 H AT AR KR KOGE 2 AN R
WokEE, #A#H— P RAERFHKENE.

[31] Fill, #etTRELHARNURBEIFNERE. R, XL
SEHEBAURE FULBRR B89, HAXRREEARR TiXLscEdl

7 & BR B SE 75 2\

[32] ScHEGI 1: (B3 JB DL-()- RN AL i &

[32] 1A 20mL FFEEFRAOA Sg B 4-[(4-FF 25- 1-WR MR 25) FH B ]-N-[4-FF
H3[4-G-MENEEE)-2-MERE R E R EIR P B HHMREN, miX
BEYHBRIBIMA 2.4g 1 D,L-()-HIREERA 0.1g &R, FEAEE
BT —E R 1 B, TEZER, F SmL REERE, REEREE
M. RIS, MEMA SomL RAMR, FEZERTHH 1 M. JIHEHE
KRS 1omL BB, RERETHREER 6.7g EE(91.1%).

[34] &4 (m.p.): 144-148C

[35] SEHEB] 1-1: (RDEJE D,L-&)- AR K 50 — il &

[36] [ 20mL TUERRMEANN Sg # 4-[(4- F - 1-WRIGR EE) B 55 )-N-[4-
3 -3-[4-(3-MRE 5 )-2- Mg M) B E R H X R Bk . HAFNFEN, |
RSB 2.4g I D L-()- SN, F EEZE TH—PHIF1
N FZR AR 10mL DOERR, FEBH TR 1 /M.
REE, W, FTE. WA 10mL AR EES, FHRET
1283 6.9g ik (93.8%).

[37] 484 (m.p.): 144-148°C
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[38] SCHEG) 2: DB D -(+)- 1% ANEEER 2 B &

[39] [A 20mL FREEFTIMA Sg 1 4-[(4-FE-1-UREEE) F H]-N-[4-
F3E-3-[4-3-MNE R -2- e )R R B X TR, SFKEE, =
ZRSY T EEIIA 2.4g I D -(+)-HEIEEEL D 0.1g VEMERK, HHE=
EFHE—E8E 1 /. TIEREW, A SmL FEEULE, RERER
. ORE, MEMA SomL BRE, FAEZERETHEE 1 /K. JIEE
IRIB-S Y3 10mL B RELRE, RERETHRB ] 4.8g E145(65.2%).

[40] &4 (m.p.): 130-132°C

[41] SCHEG 3: OB L-(-)-EMER S G &

[42] 14 20mL FEERIA Sg # 4-[(4-FE-1-JREEE) P &]-N-[4-
3 3-[4-(3-MAE HE)-2-Mne ) H B I F B E P Bk SN EN, &
HIRAYH BB 2.4g 1 L (-)-FENEEER AN 0.1g WEMERK, FEAE=E
BTF#— S8 1 /e, TEiXEH, H SmL REHEER, REEEZE
M, RS, FEMA SomL REE, HEZETHHE 1 DK. TEE
KRS A 10mL R AEE, RERETREE] 5.8g B 4(78.5%).

[43] 55 (m.p.): 135-136C

[44]

[45] ScBtESCHEG] 1. B DE RERERR K 2B 1 F IR

[46] A THSERIEA K ARG DB BRMER AR N ZENH
&, T T EERE.

[47] HE#E SD KB (AE 180-220g) PR T 50mg/kg SLHEH) 1
7| 3 PHILNESMBDEREMRBEERE. 05, 1. 1.5, 2. 25, 3.5
8 ME, MARPFREMBHAEASEMIK. #T HPLC e
M A BRAKRE. EANEE, FABmL EARESHNFELER
EREE L. SRPHEAMNIMESHNER 16 /MY, RIBHZFIA
HEDERHKELR 1 B 1 PER.

[48]

[49] & 1
it E] Chr) EEERHE
RS | DL-(2)-# | L-(-)-R | D-(+)-1&hx
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PR &L TR & TR &
0.5 2.444 3.275 2.237 3.231
1.0 4.253 5.877 4.387 4.979
1.5 5.334 7.728 6.262 6.860
2.0 6.646 7.704 7.930 8.308
3.0 7.009 6.926 8.075 8.849
5.0 6.691 6.591 7.112 8.731
8.0 5.304 5.829 5.326 6.339

[50]

[51] W 1 FIE 1 R, RAREAR R \NFE DS BENEERE
B FAT AR DY E PEREEHNRS HETHREERNIRK
AT 2R 0 B i P TR AR |

[52]

[53] SERRM SRR 2: BER R

[54] 7F 25°C FRELHEF] 1-3 PHRIZFHEMHFDE BENBERE
BOKESAREE . EAXTRA, FRAMLEARENFEDEE PREE.

[55] HERERK2 PER.

[56]
[57] 32
5B i ¥fRE (mg/ml)
11 D,L-(+)-1% i B R =3000
2 D-(+)- 15 i i =3000
3 L-(-)-1% foi iR =3000
Xt R4 R >1200
[58]

[59] & 2 B, RIARBARPNFDE RARNBERE LR
LA HRENPDSEEPERLATERNERE.
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Novel Imatinib Camsylate and Method for

Preparing Thereof

ABSTRACT

The present invention relates to a novel imatinib
camsylate and a method for preparing the same. Imatinib
camsylate according to the present invention has a faster
absorption rate and higher absorption concentration in
terms of pharmacokinetics, and further has excellent
water solubility, as compared to commercially available

imatinib mesylate.





