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Determination of alkyl methanesulfonate impurities in
methanesulfonate raw materials by GCMSMS combined
with headspace injection

GAO Jie' ™ TIAN Feifei' LI Yueqi' FAN Jun*  HUANG Taohong’
(1. Shimadzu (China) Co.,ltd,Beijing Branch, Beijing, 100020, China;
2. Shimadzu (China) Co.,ltd,Shanghai Branch, Shanghai, 200233, China)

Abstract A method for the determination of four alkyl methanesulfonate impurities in methanesulfonate raw
materials was established by using Shimadzu GCMS-QP2020 NX combined with headspace injection. In the
concentration range of 1.0—125 ng, the linear relationship was good, the correlation coefficient R* was above
0.9999, and the detection limit (LOD) was between 0.01—0.10 ng. The RSD of the peak area was between 2.52%
and 3.39%. Methyl methanesulfonate, ethyl methanesulfonate and isopropyl mesylate were detected in Betahistine
mesylate. The average recoveries of 5.0 ng and 12.5 ng were 92.8% —105.4%. The method is simple and
convenient, and can meet the requirements of detection of alkyl methanesulfonate impurities in methanesulfonate
raw materials.

Keywords GCMS-QP2020 NX, methanesulfonate raw materials, alkyl methanesulfonate.
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GCMS-QP2020 NX I ik 5t FH X, HS-20 T %8 b AE R 4.

T2 S P IRLEE 60 °C, AR 1] 30 min, £ F A BERLE 100 °C, MBI IR 120 °C, B &S 100 kPa,
GC 7EH ] [H] 29 min.

GC-MS 4% 1 : 8,35 4 GsBP-INOWAX, 30 mx0.25 mmx1.0 pm, # & F2 /¥ : 40 °C(1 min) 10 C'min”" 130 °C _
40 °C-min”'_ 230 °C(8 min), JiE #5605 2 fE AR, W% 0.8 mL-min!, Z3EEE 20 ¢ 1, B 47 R BLL B T IRIRE
220 °C, {03 itk 32 TR 220 °C, K25 B . I3 B +0.2 k V.
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Table 1 Component information of alkyl methanesulfonate

No. T4 FR CASS Fii A=y £ B8 B [ /min FE B -(m/z) EMEF (m/z)
1 PR R i 66-27-3 3.866 142 127
2 H R £ R 62-50-0 4.863 156 127
3 TR 57 P P 926-06-7 5.281 170 127
4 B RR T iR 1912-31-8 6.365 170 127
5 FRESIR T 1R (AR ) 1912-32-9 7.948 184 127

1.2 FESHETALEE

A AV W TLdEA: 2 C 10 mg, B 10 mL SR, MUK MIFM R 208, 2250 KM% B BULA R | mL, &
50 mL N ML A 60.0 g, Bl — R Y, JoKE &, 8875 (VA M 0 B 20 B, #2257

ARV : K5 25 5 BT B R 0E T 6 IROR, 10 L, '8 10 mL B0 b, I R B B 20 B8, 45 ; FRRS 25 2 U I W
20 pL, & 100 mL &I, FHOME-KIRAEEFI(20 : 8O MR EZIE, #£4.

A VR R AR IR B AR A5 A =1V T IOk 25 mg T 20 mL TRZS AP, AT AE AR TS AR IR TR S 0.5 mL,
T B, A0

2 ZR5WE
2.1 FRfE 2R i R

BC ] 7 A6 R e R TR A, 4% TOU2s LA 9 H AR 3% 120500 0 1.0, 2.5, 5.0, 12,5, 25, 50, 125 ng, 57 R I 55 4%
B, TS PR, DLW O B AL b, 1 1T AR S A b b o il £, Bl it Ze A1) 3 Bz AR 1.0 ng SRR, L 3 A5 (5
Mg L (e 2 06 ) THAR0AG R BIR, L 10 %545 e b (e 20 ) 13305 BB, DL 145 2R S 2R MEAR SC R B0 2 B,

R 2 WEARRBEHEBR LM O 2R B A Hh R E R
Table 2 Correlation coefficient LOQ and LOD of alkyl methanesulfonate

No. H o327 HXRE R FE i fing it B /ng
1 FRRTRR F i 0.9999 0.04 0.01
2 HHT R IR 0.9999 0.12 0.04
3 FHB R 7 P T 0.9999 0.14 0.04
4 H BRI R 0.9999 0.34 0.10

22 EEMTE
SEATHCH] 6 14 5.0 ng FRIE, MUK, 258U A AT A M, I RE 45 SR L 3% 3.
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Table 3 Repeatability of alkyl methanesulfonate( 5.0 ng)

FH % H R FH iR £ 1 FH B T2 S T i HUR R N R

TR 5811 3757 1387 1746
T2 6003 3904 1469 1690

U TR AR 3 5897 3754 1396 1756

W T A4 6149 3975 1502 1863
WEETHFAS 6106 3811 1423 1769
U TR K6 6322 3949 1489 1813
RSD% 3.05 2.52 3.39 3.35

2.3 JnkREDCR

o FVRS TR AR Al W) VT JBUREZG AT AG I, 4G i PR TR IS . TR R B . B PR RN R Y 3 AP, A IS5 SR AN 4
F7R. SFATAE BHREL 25 mg FRE IR i Ath &1 7T JRORL2G 6 45 BT 6 > 20 mL TAsH A, 20 AN A & HFRr# 5.0 ng 55 12.5 ng
FIARTR 0.5 mL, B EA 3 43, T 0.5 mL BL AT A= 3050, 253t K. 780 1] e R4 SR AN 3% 5 R,

&4 WRERRAS M FITT R 25 R 45 2R (ng)

Table 4 Detection results of betahistine mesylate

R RA L BRI (2 I
FH R H i 0.54 0.56 0.55
TR 2. 18 0.23 0.23 0.23
R R 57 P i 0.97 1.06 1.02
H IR I e ENoaY At i EN Ry

RS bR EIRSS
Table 5 Result of recovery

FRRE 2 FH T HT % 2 R R 1 S T PR R T4
A AH/ng 0.55 0.23 1.02 ER s
JIFRAHIE 1/ng 5.73 4.82 5.93 5.06
JnRAG I (5 2/ng 5.62 4.83 5.84 5.02
5.0 ngi it JFRAEIE 3 /g 5.80 497 6.04 4.94
Tl 5.72 4.87 5.94 5.01
RSD/% 1.59 1.72 1.69 122
S5 IR % 103.4 92.8 98.4 100.2
JARAHNE 1/ng 13.56 12.46 13.23 12.56
JnRAG I (5 2/ng 14.17 1273 13.72 12.79
TR {E 3/ng 13.45 12.38 13.50 12.56
12.5 ng¥ i
T {E/mg 13.73 12.52 13.48 12.64
RSD/% 2.83 1.46 1.82 1.05
S8 IR % 105.4 98.3 99.7 101.1

3

A5 1R FH 5 28 W] GCMS-QP2020 NX A5t B FHAX 45 6 105 HS-20 A 37 1 —Ffokar 0 FF it i 6 288 J ok 24 v
PR R Y T . PR LT . PR R S RTG53 U o PP P o S TR 2% I 1) ) 0. e MBS I 1.0— 125 ng 24
KRB, MERB R TE 0.9999 L I, J5 846 HiBR (LOD) 7 0.01—0.10 ng Z J8]. SEATR M S 043 5.0 ng BRik, 14 1
U RSD% fE 2.52—3.39% 2 [A]. #F & B A i £ b =077 Az 00 o3 PP 8 2 PP g . P BTG TR 5 PP A TR S TR 2 RE i A
5.0 ng 5 12.5 ng BN 4 B KO R INAR - 1 [BISCRTE 92.8%—105.4% 2 18] 12277 ¥E 18 2007 (8, AT LAAR 17 (4 v 2 Bk 78R
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