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The DFT study on the isomerization mechanism of
chiral complexes Phe-Ca’’ in aqueous solution
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Abstract: The enantiomerism of amphoteric phenylalanine (S-Phe) with divalent calcium (Ca®) com-
plex (Phe-Ca®) in aqueous solution was studied by using M06-2X and MN15 methods based on DFT
(density functional theory) and SMD model method to deal with solvent effect. The study of reaction
channel found that enantiomerism of S-Phe-Ca* can be realized on three channels in which protons use
N as bridge, O as bridge , O and N combine to form a bridge. The calculation shows that the reaction
channel of H proton transfer with amino N as bridge has advantages under the effect of recessive sol-
vent and its energy barrier is 227.5 kJ/mol, and the barrier is reduced to between 108.0 and 117.6 kJ/
mol under the dominant solvent effect. According to the research results, chiral Phe-Ca® complex is
hard to racemize in aqueous solution, and it might be safer to be used for life supplementing phenylala-
nine and calcium.
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Fig. 1 Conformation of Phe*Ca* chiral enantiomers in aqueous solution
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Fig. 2 The enantiomerism of S-Phe-Ca’ in channel a under the effect of recessive solvent (Bond length unit: nm)
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Fig.3 The enantiomerism of S-Phe+Ca®" in channel b and ¢ under the effect of recessive solvent (Bond length unit: nm)
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Fig. 4 The free energy potential surface of enantiomerism of S-Phe*Ca* under the effect of recessive solvent
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in the effect of dominant solvent (Bond length unit: nm)
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