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Abstract

the identification of the related substances in cisatracurium besylate for injection. The analysis was conducted on

Hyphenated methods of chromatography and high resolution mass spectrometry were established for

SEPAX GP-C,g column by isocratic elution using a mixture of water, acetonitrile, methanol, formic acid and
ammonium formate in the ratio of 650 : 175 : 175 : 10 : 1. 3 as the mobile phase at the flow rate of 1.0 mL/
min. The related substances were detected and identified by LC/TOF-MS and LC-MS/MS with acetonitrile aided
electrospray ionization. Eleven related substances were found in cisatracurium besylate for injection, seven of
which had the area normalization content of over 0. 1%. Based on the structural characterization of the text sam-
ple, the formula were speculated through the exact mass obtained by LC/ESI-TOF-MS using Mass Hunter soft-
ware. All the related substances were preliminarily elucidated using the spectra as well as the organic reaction
mechanisms, five of which were not listed in the corresponding monographs of official pharmacopoeias.

Key words cisatracurium besylate; related substances; structural identification; LC/TOF-MS; LC-MS/MS
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Figure 1 Structure of cisatracurium

Figure 2 Total ion current (ESI* ) chromatogram of the related sub-

stances in cisatracurium besylate for injection by LC/TOF-MS
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Table 1 Related substances of cisatracurium besylate preliminarily elucidated by LC/TOF-MS and LC-MS/MS

Peak Ton mas Toni Ton mass Product ions/
o tg/min O o calculated/ rocuet 1ons Proposed chemical structures Conformation "
No. found/ (m/z) formula (m/z)
(m/z)
cisatracurium ~ 33.48  464.253 9 [(}53H72N2012]2 o 464.2537 370,358, 327,307, See Figure 1 cis-
(M2 244,189,165, 151
1 479 430.2217 [ C,,H;,NO] ¥ 430.2224 370,327,189, 165, cis-
M+ 151,116
2 6.61  358.2011 [CyHyNO,]* 358.2013 206,189,151
[M+H]*
3 6.94  444.2387 [ (C,5H,,NO] ¥ 444,238 1 370,327,189, 165, trans-
(M]* 151,130
4 740 444.2377  [CpsHyyNOG] * 444,238 1 370,327,189, 165, cis-
[M]* 151,130
5 8.23  516.2948  [C,oH,,NO, ¥ 516.2956 412,370,327, 202, trans-
(M]~ 189,165,151
6 9.40  516.2957  [C,oH,,NO,]* 516.2956 412,370,327, 202, cis-
[M]* 189,165,151
i 23.88 472.2507  [Cs3H,oN,0,4]2 7 472.2512 343,315,307, 189, cis-, trans- or
[M]2* 244,151 cis-trans
8 20,12 4642536 [CyHoN,0,,]7 7 4642537 370,358,327, 307, cis-trans
[M]2* 244,189,165, 151
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( Continued )
Ton mass
Peak . lon mass Tonic Product ions/
tp/ g ) ical s . T
Yo. wmin (m/2) formula calculated/ (/) Proposed chemical structures Conformation
(m/z)
9 307 4712426 [Cg3HooN,0,5]% 471.2433 341,313,307,151 cis-  trans- or
[M]2+ o o o~ / phenolic hydroxy! group cis-trans
10 40.90  456.2372  [CsyHgN,0,,]%* 456.238 1 342,327,299, 189, cis- or
[(M+ H}z + 165,151 trans-

1 S0.13 S70.3065  [Cy,H,NOg] * 570306 1 370,327,256,189
[M]*

/N cis-

—0 Q O/\/\/\ }O

* ; Conformations were determined referring to EP 7. 07
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Figure 3  Product ion scan of m/z 464 ion of cisatracurium
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Figure 4 Proposed fragmentation pathways of cisatracurium and impurity peak 8
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Figure 8 Proposed fragmentation pathways of impurity peak 5 and 6
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