Author’s Accepted Manuscript

Gas-phase complexation of a-/B-cyclodextrin with
amino acids studied by ion mobility-mass
spectrometry and molecular dynamics simulations

Yinjuan Chen, Zhicheng Zuo, Xinhua Dai, Peng
Xiao, Xiang Fang, Xuefeng Wang, Wenning Wang,
Chuan-Fan Ding

www.elsevier.convlocate/talanta

PII: S0039-9140(18)30347-3
DOI: https://doi.org/10.1016/j.talanta.2018.04.003
Reference: TAL18542

To appear in:  Talanta

Received date: 20 December 2017
Revised date: 28 March 2018
Accepted date: 1 April 2018

Cite this article as: Yinjuan Chen, Zhicheng Zuo, Xinhua Dai, Peng Xiao, Xiang
Fang, Xuefeng Wang, Wenning Wang and Chuan-Fan Ding, Gas-phase
complexation of a-/B-cyclodextrin with amino acids studied by ion mobility-mass

spectrometry and molecular dynamics simulations, 7alanta,
https://doi.org/10.1016/j.talanta.2018.04.003

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.


http://www.elsevier.com/locate/talanta
https://doi.org/10.1016/j.talanta.2018.04.003
https://doi.org/10.1016/j.talanta.2018.04.003

Gas-phase complexation of a-/B-cyclodextrin with amino acids studied by ion
mobility-mass spectrometry and molecular dynamics simulations

1,21

Yinjuan Chen,** Zhicheng Zuo??, Xinhua Dai®, Peng Xiao®, Xiang Fang®, Xuefeng Wang",

Wenning Wang®*, Chuan-Fan Ding®*

1. School of Chemical Science and Engineering, Tongji University, 1239 Siping Road, Shanghai,
200092, China

2. Collaborative Innovation Center of Chemistry for Energy Materials(iChEM), Shanghai Key
Laboratory of Molecular Catalysis and Functional Material, Department of Chemistry and
Laser Chemistry Institute, Fudan University, Shanghai 200433, China

3. Chemical Metrology & Analytical Science Division, National Institute of Metrology, Beijing

100013, China.

ABSTRACT

Cyclodextrins (CDs) are a class of macrocyclic molecules that have exhibited many
promising applications in various fields. The knowledge of the complexation modes
and recognition mechanisms of CDs with their guests are of paramount importance
for rational design of more variants with controlled properties. Herein we investigated
the binding conformations and the structural characteristics of a-/B-CD with three
amino acids (AA, AA=Gly, L-Leu, L-Phe) in the gas phase by a combined
experimental and computational approach. Electrospray ionization-mass spectrometry
suggested the formation of 1:1 anionic complexes between CDs and AAs and the
complex anions were further identified by tandem mass spectrometry. Moreover, ion
mobility-mass spectrometry experiments revealed the inclusion complexation adopted
for [a-CD+Gly] as well as B-CD with either amino acid, whereas [a-CD+Leu] and
[a-CD+Phe]” favored an exclusion conformation, indicating size-dependent binding
modes. The association is primarily driven by polar interactions via the formation of
hydrogen bonds. Furthermore, the relative dynamic stabilities of the complex ions

were observed to be in correlation with the gas-phase basicities of the deprotonated
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