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Abstract ; The enantiomeric isomerization of phenylalanine with sodium complex (Phe + Na® ) in aqueous liquid is
studied by using M06-2X and MN15 methods of DFT ( density functional theory) and SMD model method dealing
with solvent effect. It is found that the enantiomeric isomerization of chiral Phe + Na® can be realized in three chan-
nels where protons use only oxygen as bridge, oxygen and nitrogen as bridge and nitrogen only as bridge. The calcu-
lation of reaction potential energy surface shows that the reaction channel of proton transfer only with nitrogen as
bridge is the most dominant, and the other two reaction channels are at a disadvantage. The free energy barriers for
determining the speed step of the superior and inferior channels under the recessive water solvent effect are 228. 0
and 255.8 kJ + mol *' , respectively ,and under the dominant water solvent effect the two barriers are reduced to be-
tween 111.7—122.0 kJ - mol " and 142.2—145.8 kJ - mol ™', respectively. The results show that the racemiza-
tion rate of chiral Phe + Na™ in aqueous liquid phase is very slow,and sodium phenylalanine is safe to be used as
supplement of phenylalanine and sodium in short term.

Key words: phenylalanine; sodium; complex; solvent effect; density functional theory ( DFT ) ; enantiomeric

isomerization ; free energy barrier
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