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Figure 1. Reaction of Phenol with formaldehyde a)in acidic conditions, b)in alkaline
conditions

Table 10000 [1]000000O0000Figure 00000000000 C-60000
C-8000000000000O0DO00DON0NONCODODONDNOOONONONONnOn (-)-ECgn
()-EGCgD 00000000 O0NONDNOOO (\)-EC, (\-ECGI 00 2000000000000

000000000000 0000000000000000000000000 5000
00000 ((0)00000 ((1)-C)0(@)0000noo (()-EC)O(-)-ECgD(0)0dnnnO
000 (()-EGC)0 0O (1)-EGCg)d C-60000 C-800000000000000O00O0
0000000000000 00000000000000000000000000

58 J. Chem. Software, Vol. 7, No. 2 (2001)



Table 1. Reactivity of tea catechins with formaldehyde*

Tea catechins Reduction rate (%)
(+)-C 26.6
(-)-EC 34.2
(-)-EGC 34.6
(-)-ECg 89.4
(-)-EGCg 87.6

*Data from literature [1]
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Figure 2. Structures of green tea catechins
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Figure 3. HOMO and LUMO energies of tea catechins calu-
culated by AM1
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Figure 4. HOMOs and LUMOs of tea catechins.
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Table 2. Net atomic charges of tea catechins calculated AM1.
Compounds  C-6 C-8 C-2 C-5 C-6’ c-2” C-6"

(+)-C -0.2726 -0.2760 -0.1324 -0.1686 -0.1080 — —
(-)-EC -0.2711 -0.2694 -0.1202 -0.1753 -0.0827  — —
()-EGC  -0.2707 -0.2691 -0.1621 —  -0.1499 — —
()-ECg  -0.2723 -0.2725 -0.1201 -0.1756 -0.0855 -0.1510 -0.1040
()-EGCg  -0.2719 -0.2720 -0.1912 —  -0.1219 -0.1571 -0.1090
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Tea catechins and related compounds, (-)-Epicatechin gallate and (-)-
Epigallocatechin gallate, which have a galloyl moiety at the C-3 position (see Figure 1),
show higher reactivity of hydroxylmethylation than others. We performed theoretical
calculations on 5 tea catechins by the semi-empirical molecular orbital method.

It is found that introduction of a galloyl moiety makes HOMO localize at the C-6
and C-8 positions. These variations of orbital energies lead to a high reactivity. It is
suggested that the introduction of functional groups that have a large -electron system
into tea catechins raises the reactivity of hydroxylmethylation.

Keywords: (+)-Catechin, (-)-Epicatechin, (-)-Epigallocatechin, (-)-Epicatechin gallate,
(-)-Epigallocatechin gallate, Hydroxylmethylation, HOMO-LUMO energy
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