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Fig.2 Secondary mass spectra (MS/MS) of vanillic acid deprotonated ions after separation by IMS
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Fig.3 Comparison of calculated CID spectra by QCXMS software with experimental mass spectra
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Structure Study of Proton Tautomers Based on Ion
Mobility Mass Spectrometry and Ab Initio Molecular
Dynamics Calculations

FU Da-Li, WANG Hao-Dong, HAO Bao-Kang, HAN Ye-Hua'
(State Key Laboratory of Heavy Oil Processing, College of Chemical Engineering and Environment,
China University of Petroleum (Beijing), Betjing 102249, China)

Abstract Investigating the structural characteristics of proton tautomers is of great significance for
understanding organic reactions and biochemical processes. In this study, a method based on ion mobility mass
spectrometry combined with ab initio molecular dynamics calculations was proposed. The structures of proton
tautomers were determined by comparing the experimental and theoretical collision-induced dissociation (CID)
mass spectrograms of different proton tautomers. lon mobility mass spectrometry was used to separate proton
tautomerism produced during ionization. The CID mass spectra of each isomer could be obtained after mobility
separation. The quantum chemical mass spectrometry (QCXMS) program based on ab initio molecular dynamics
calculations was used to calculate the fragmentation process and obtain the theoretical CID mass spectra. The
results of experiment and calculation showed that this method effectively solved the issue of difficult identification
of proton tautomers. This method was also of great significance for the study of ionization mechanism and organic
reaction process using mass spectrometry.
Keywords lon mobility mass spectrometry; Proton tautomer; Collision-induced dissociation; Ab initio molecular
dynamics calculations
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