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The results of numerous studies show that many properties of NA
bases,adenine (A), guanine (G), cytosine (C), thymine (T) and
uracil(U),depend on relative positions of their frontier molecular levels. The
MO energies can be estimated experimentally [1] or quantum-chemically [2].
It was earlier proposed todefine the donor/acceptor properties of the
conjugated molecules by the parameter ¢, connecting with relative positions
of the frontier levels: ¢y =(e[LUMO]-a)/(e[LUMO]-¢[HOMOQY]), where o is
an energy gap middle of reference molecule, for example, polyene with
balanced donor and acceptor abilities. Similar approach was used for
theoretical estimation of the donor/acceptor properties of NA-bases, when
¢@o= 0.5. The calculations gives @o< 0.5 for high acceptor pyrimidine bases
and @o> 0.5 for purines with their prevalent donor property (Fig.a). The
donor/acceptor parameter is shown to be experimentally estimated by
electron affinities [2], e[LUMO], and electron transition energy, (e[LUMO] -
e[HOMO], (Fig.b).
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Fig. 1.The donor/acceptor parameter ¢ for purine and pyrimidine bases (a)
and phosphorescence spectrum ribonucleotides (b):the aqueous solution;

excitation wavelength A =260 nm, C;avp.rcmp.ompump=0.34 MM.
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