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Figure 1 The stable configuration of [C,mim][Gly] and [C,mim]-

[Gly]-H,O. The structure and the numbering of carbon atoms of
[C,mim][Gly] (a) and [C,mim][Gly]-H,O (b) (color online).
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Figure 2 The topology diagram of the stable configuration of
[C,mim][Gly]-H,O (color online).
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Table 1 The main bond critical point, bond path, and topological property parameters of the stable configuration

BCP” AR pBCPh) VZ,DBCP A & A3 H, BCPC)
1 012---H15 0.0456 0.1281 0.2772 —0.0759 —-0.0731 —0.00369
2 013---H17 0.0168 0.054 —0.0172 0.0898 —0.0186 0.00163
3 013---H30 0.0449 0.137 0.2847 —0.0752 —0.725 —0.00375
4 0O14---H25 0.0094 0.028 —0.0083 0.0453 —0.009 0.00082
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Figure 4 2D correlation spectrum of OD stretching vibration at the
IL/D,0 molar ratio of 1:4. (a) Synchronous; (b) asynchronous (color
online).
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Figure 5 2D correlation spectrum of OD, N-H, and C—H stretching
vibration at the IL/D,O molar ratio of 1:4 (top) and 1:8 (bottom). (a, ¢)
Synchronous; (b, d) asynchronous (color online).
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Figure 6 (a) Average number of hydrogen bonds between anion and
cation at different molar ratios (ny:ny0); (b) point-to-point radial
distribution function of C2-H on [C,mim]" and O atoms on [Gly]™ in
different simulation systems (color online).
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Investigation on the interaction between 1-ethyl-3-methylimidazolium
glycinate ionic liquid and water
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Abstract: Amino acid ionic liquids are biodegradable, biocompatible, and easy to synthesize, so, they have potential
applications in many fields. Due to different degrees of hygroscopicity, the influence of water on the structure and
properties of amino acid ionic liquids cannot be ignored, so it is of great significance to study the microstructure of
amino acid ionic liquids and the nature of their interactions with water. Here, quantum chemistry calculation, molecular
simulation, nuclear magnetic resonance, and 2D infrared spectroscopy were combined to investigate the interactions
between 1-ethyl-3-methylimidazolium glycinate ([C,mim][Gly]) ionic liquid and water. It was found that when water
was added into [C,mim][Gly] at 25.0 °C, glycinate anion preferentially interacts with water, and the hydrogen bonds
between anions and cations are partially broken. As the number of H,O molecules increases, a part of the glycinate anion
is hydrolyzed into glycine molecules. When a [C,mim][Gly] is surrounded by at least eight H,O molecules, the
hydrogen bonds between anions and cations are completely broken to form hydrated free ions.

Keywords: amino acid ionic liquids, aqueous solution, hydrogen bonds, ionic hydration
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