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In the literature [2-4], the open quinone, instead of flat quinone intermediate, was
proposed as intermediate in the epimerization of 2R,3R-DHQ to 2S,3R-DHQ. The
structure of the open quinone that is difficult to draw in 2D, is shown in Figure 7. In
Figure 7, it is shown how the energy of the LUMO orbital is mainly distributed in the
three isomers of the DHQ quinone. For the open quinone, the energy of the LUMO is
477.76 KJ/mol and is primarily located in the B-ring. The LUMO of 2R,3R-DHQ quinone
and 25,3R-DHQ quinone are also mainly distributed in the B-ring, and their energies are
276.75 KJ/mol and 277.62 KJ/mol, respectively. Moreover, the HOMO-LUMO gap energy
of 2R,3R-DHQ quinone, open quinone and 25,3R-DHQ quinone are 496.26 KJ/mol, 202.68
KJ/mol and 490.45 KJ/mol, respectively. The calculations also showed that there is a
relatively large difference in the single point energy between the open quinone and
2R,3R-DHQ quinone or 25,3R-DHQ quinone, which is about 341.33 KJ/mol. The large
difference in the LUMO energy, HOMO-LUMO gap energy and single point energy
between open quinone and 2R,3R-DHQ quinone or 25,3R-DHQ quinone combines to
indicate that the transformation 2R,3R-DHQ quinone or 25,3R-DHQ quinone with open
quinone is not likely to happen. This corroborates that there was no substantial
epimerization of 2R,3R-DHQ in the experiment where 2R,3R-DHQ was oxidized and
subsequently the oxidation product was reduced by ascorbate.
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