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Mechanism of optical isomerization of valine molecules
with dual-hydrogen bonds between amino and carboxyl groups and
the damage induced by hydroxyl radicals in water environment
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Abstract; The mechanism of optical isomerization of valine molecules with dual-hydrogen bonds between
amino and carboxyl groups and the damage induced by hydroxyl radicals in water environment were stud-
ied by using MP2/6 —311 + +G (2df, pd) // B3LYP/6 =31 +G (d, p) dual-theory and SMD model
method for self consistent reaction field (SCRF') theory. The study of reaction channels showed that there
were three channels a, b and ¢ in the optical isomer reaction of valine in water environment. Using water
cluster as medium, the protons transfered from one side of the a-carbon to the other side with N atom of
amino group, O atom of carbonyl group and carboxyl group as bridges. The hydrogen abstraction reaction
which damaged the valine molecules happened in channel a, and the water molecules were assistants.
The potential energy surface calculation showed that when two or three water clusters were used as hydro-

gen transport medium, they acted a good catalytic action on the process of hydrogen-transfer of Optical I-
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somerization, and reduced the barrier of reaction vs naked reaction. Water solution effect had good cata-

lytic activity in channel a, but catalytic activities were not obvious in channel b and ¢. The reaction bar-

rier of hydrogen abstraction reaction which damaged the valine molecules with water molecules as assis-

tants was low. The water solution effect has a big impediment effect on this reaction.

Key words: optical isomerization; valine; density functional theory; transition state; perturbation theo-

ry; solvent effect; hydroxyl radical; damage
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Fig. 1 S-type and R-type geometries of valine molecules
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%3 W T KIREE T B SR P 3k (] U B 1) 401 R et S Al B A vl S8R 3 i AL EE 99
15 4 11426 a_TSI2H,0(m)@W
) S 11324 ra_TSI3H,0(m)@W W:water
s‘ i_-'-‘.
10 - T 9552 a INTI3H,0(m)@W
~ 9 A 9350 ;
5 25 1 - 230 & INTI2HOCg W 1995  a_TS2:2H,0(n)@W
E 1',' ,'4_\ I.
= 0 - 0.00 5 0.00 »° 17.12 _a,?-‘TSZBHZO(n)@W
5 |a_S-Val2H,0(m)@W a_INTI2H,0(m)@W ™}
< s Jas-varsmomaw a_INTI3SH,0Om@W
?
£
~80 4 "\ ~88.06 a_ R-Val-3H,0(n)@W
—100 1 9426 a_R-Val2H,0(n)@W

B3 JRWAHIREE T S-Val 23175 a J0IE e 5744 SN A9 55 A 307 1 by BESAVBE i1 i

Fig. 3 Gibbs free energy sectional surfaces diagram of optical isomerization reaction of

S-Val molecule in channel a in water liquid phase environment
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Fig. 4 The first half section of reaction process of optical isomerization and stationary point

structures of S-Val molecules in channel b in water environment
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