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Abstract: The optical isomerization of S-type amphoteric proline (S-Pro) is investigated by using the
MO06-2X and MN15 methods of density functional theory and the SMD model method of self-consis-
tent reaction field theory. Firstly, the reaction channels of S-Pro optically isomerism are investigated
after S-Pro isomerized the neutral imino acids, a-H is extracted by hydroxyl anion (water clusters) ,
and the proton of water molecule (clusters) is extracted by proline-carbon anion. Then, the reaction
channels of S-Pro optically isomerism are investigated , in which a-H of S-Pro is directly extracted
by hydroxyl anion (water clusters) and the proton of water molecule (clusters) is extracted by
proline-carbon anion. The calculation of the potential energy surface shows that the channel of o-H

extraction by hydroxyl anion (water clusters) is the most advantageous after S-Pro isomerized the
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neutral imino acids, and the free energy barrier of the rate-determining step is between 46. 9 and

59. 1 kJ-mol™. The reaction channel of the hydroxyl anion water molecule clusters directly extracting

the a-H of amphoteric S-Pro is the inferior channel, and the free energy barrier of the rate-determining

step is 70. 8 kJ'‘mol™. The results show that the racemization of proline would proceed gently in alkaline

environment.

Key words: proline; hydroxyl anion; water cluster; density functional theory; self-consistent reaction

field theory; optical isomerization; transient state; energy barrier
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Fig. 2 The process of optical isomerization of proline in channel a under the action of hydroxyl anion (water clusters)(1-4 primitives)
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Fig. 5 The optical isomerization rate-determining process of proline in channel b under the action of hydroxyl anion (water clusters)
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Fig. 7 The optical isomerization rate-determining process of proline in channel ¢ under the action of hydroxyl anion (water clusters)
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