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Fragmentation pathways of six aconitine alkaloids using HPLC-Q-TOF-MS
technology
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Abstract: Objective To study the fragmentation pathways of six aconitine-type alkaloids (aconitine, hypaconitine, mesaconitine,
benzoylaconitine, benzoylhypaconitine, and benzoylmesaconitine) in mass spectra (MS). Methods The samples were analyzed by
liquid chromatography-tandem quadrupole time-of-flight mass spectrometry (HPLC-Q-TOF-MS). Results In positive mode, The
typical fragmentation pathways of the six aconitine-type alkaloids were mainly continuous loss of CH3OH and H20O. The characteristic
fragmentation pathway of diester-diterpene type aconitine was losing an acetic acid molecule from C-8 position; However this
fragmentation could not be observed in MS of mono-ester aconitine alkaloids. Conclusion The study on fragmentation pathways
could be adopted for the structural identification of the six aconitine-type alkaloids.
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Fig. 1 Nucleus structure of two kinds of aconitine-type
alkaloids
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Table 1 Structures of two kinds of aconitine-type alkaloids

e gL Ri R> R3 ¥ M T HE [MA+H] (m/z)
MBS B3k (AC) C:Hs OH CH3;COO  CHaNOy 645.74 646.322 2
AENmE RS EkE (HA) CH; H CH3;COO  C33HasNOio 615.71 6163116

SRR (MA) CH; OH CH;COO  C3HasNOj 631.71 632306 5
HlgR REEES KRR (BAC) C:Hs OH OH C32HasNO1o 603.71 604311 6
AR KBRS KRR (BHA) CH; H OH C31H43NO9 573.68 574.301 1
KBRS SK R (BMA)D CH; OH OH C31H43NO1o 589.67 590.296 0
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Fig. 2 TIC of six aconitine-type alkaloids determined by
LC-MS
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Fig. 4 MS/MS spectra of benzoylaconine
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Table 2 Main fragment ions of two kinds of aconitine-type alkaloids
HWHET AC HA MA BAC BHA BMA

[M-+H] 646.3259 6163168 632.3090 6043132 5743030 5903180
[M+H—CH;OH]* 584.279 0 5722852 5422720 558.2727
[M+H—H20]" 586.303 0 572.280 1
[M+H—CH;0H—H.0]* 596.2852 582.2763 5542785 5242602 540.2656
[M+H—2CH;OH]* 492.236 2 540.2598 5102449 526.2425
[M+H—2CH;0H—H.0T" 5222547 508.235 6
[M+H—3CH;0H]" 460.204 2 494.224 5
[M-+H—CH;COOH]" 586.2982 5562843 572.2915
[M+H—CH3;COOH—CH3O0H]* 5542726 5242588  540.266 4
[M+H—CH3;COOH—H01* 554.276 8
[M+H—CH3;COOH—CH3;OH—H20]* 536.2572 522.256 5
[M+H—CH;COOH—CH;0H—CO]J" 526.2718 4962648 512.2696
[M+H—CH3;COOH—2CH30H—CO]J" 494.2446 464.2384 480.2397
[M-+H—CH3;COOH—2CH3OH—H:0]* 476.235 8 490.225 7
[M+H—CH;COOH—CH;0H—BzOH]" 402.230 5
[M+H—CH3;COOH—CH3;0H—BzOH—CO]J" 404.243 1 390.2302
[M+H—CH3;COOH—2CH3s0H—BzOH]" 370.200 9
[M-+H—CH3;COOH—3CHsOH—BzOH]" 368.1858 338.1833 354.1723
[M+H—CH3;COOH—3CH3;0H—BzOH—H0]" 336.1579
[M+H—CH3;COOH—3CH3:0H—BzOH—CO]" 310.1720
Bz 105.0336 105.0331 105.0349 105.0351 105.0332 105.0351
N-R 58.0660  44.050 1 440512  58.0663 44.0498 440510
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