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The Theoretical Study on the Enantiomerism of Phe—Mg( II) Complex

in Aqueous Solution

DONG Leigang' YANG Ying® HUANG Xiaoke’ LI He> WANG Zuocheng® JIANG Chunxu” ZHAO Lihong"

(1. College of Computer Science Baicheng Normal University Baicheng Jilin 137000 China;
2. Theoretical Computing Center Baicheng Normal University Baicheng Jilin 137000 China;

3. Qianguo County of Jilin Province Songyuan City Physics Group of No. 3 Middle School Songyuan Jilin 138000 China;
4. Department of Basic Medicine Baicheng Medical College Baicheng Jilin 137000 China)

Abstract: The enantiomerism of phenylalanine and magnesium bivalent complexes ( Phe—Mg( 1)) in aqueous
solution is studied by using the density functional theory-based M062X and MN15 methods combined with the SMD
model method to deal with solvent effect. The study finds that the enantiomerism of Phe—Mg( II) can be achieved
in three channels in which the proton uses carbonyl O atom as bridge the combination of carbonyl O atom and
amino N atom as bridge and merely amino N atom as bridge. The calculation shows that the channel of proton
tranfers with amino group N merely as bridge has the most advantage its free energy barriers of step-determining is
212.3 kJ * mol™" when only the polarity effect of water be considered the barrier can be reduced to between 108. 1
and 111.5 kJ * mol™" under the effect of water polarity and water molecule( clusters) . The results show that the
enantiomerism process of Phe—Mg( 1) is relatively slow in aqueous solution phenylalanine magnesium divalent
can be used to supply phenylalanine and magnesium for life simultaneously in short-term dimensions.

Key words: Phe( Phenylalanine) ; Mg( II) ; complex; density functional theory; solvent effect; enantiomerism; free

energy barrier



