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Mechanism of optical isomerism of lysine catalyzed by hydroxide
ion-water clusters and the damage induced by
hydroxy radicals in water environment
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Abstract; The study investigated the mechanism of optical isomerism of two stable conformations of ly-
sine catalyzed by hydroxide ion group-water clusters and the damage induced by hydroxy radicals in water
environment of two conformations of valine molecules by using MP2/6-311 + + G (2df, pd) //B3LYP/
6-31 +G (d, p) dual-theory. The result of reaction channels showed that there are two channels a and b
in the optical isomer reaction of lysine. In channel a, the substrate was formed by hydrogen bonds of hy-
droxide ion-water clusters with @-H and N of amino groups; hydroxide ion abstracted a-H, and then a-C
abstracted the hydrogen of two water clusters at the other side. And in channel b, the substrate was
formed by hydrogen bonds of hydroxide ion-water clusters with @-H and O of carbonyl groups; hydroxide
ion abstracted a-H, and then a-C abstracted the hydrogen of two water clusters at the other side. Lysine
can be damaged by hydroxy radicals abstracting hydrogen in channel b. The potential energy surface cal-

culation showed that the dominant optical isomerism reaction channels are channel b both in conformation
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1 (mono-hydrogen bond between amino- and carboxyl-group) and 2 ( dual-hydrogen bond between ami-

no- and carboxyl-group) , and the energy barriers of rate-limiting steps are 49. 94, 60. 41 kJ/mol, rela-

tively. So the damage by hydroxy radical of conformation 1 and conformation 2 in channel b was low or

non-barrier exothermic reactions.
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hydroxide ion; hydroxy radical; optical isomers; damage
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Fig. 1 The geometries of S —type and R — type of lysine molecule in water liquid environment
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Fig. 2 Optical isomerism of hydroxide ions-water clusters catalyzed Lys_1 in channel a in water liquid environment
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Fig. 3  Gibbs free energy surface of the process of optical isomerism reaction of Lys_1 catalyzed by hydroxide ions — water clusters
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Fig. 4 The process of optical isomerism of hydroxide ions-water clusters catalyzed Lys_1

in channel b in water liquid environment
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