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Abstract:
The polarization of the fluorescence of twelve dinucleotides in a mixture of 7 parts ethyleneglycol to 3
parts water was studied at -125° C, where this mixture forms a rigid glass, using the method of
photoselection.

The dinucleotides ApA, ApC, and ApU were found to fluoresce as excimers and had polarization ratios
which were much different from the polarization ratios of the monomers.

The fluorescence of dpApT was attributed to a mixture of monomer and excimer fluorescence. The
dinucleotides dpTpT, GpG, ApG, GpA, CpG, UpG, GpU, and dpGpT were shown to not exhibit
excimer fluorescence. However, even in these cases, the polarization ratios indicated some interactions
between the monomers, as these polarization ratios were different from those observed for the
monomers. In all cases studied, the polarization ratios for excitation and fluorescence in the region of
the O-O transition were found to be very high, approaching the maximum limit indicating that the
absorbing and fluorescing moments were approximately parallel. The polarization of the dinucleotides
were compared with the results of both a vibronic exciton theory, such as that of Fulton and
Gouterman, and Forster's theory of very weak coupling energy transfer. In all cases, the exciton
resonance theory could not satisfactorily explain the observed polarization ratios. It was found
necessary in most cases to include a transition moment directed out of the plane determined by the
monomer moments to explain the decrease in polarization ratios with the decrease in the energy of
fluorescence which was observed for all of the dinucleotides studied. This out-ofplane moment is likely
due to a contribution of charge resonance character to the fluorescence state. Extended Huckel
calculations were done to determine the amount of out-of-plane character in the fluorescence of CpC
which had been shown to have the largest drop in polarization ratios across the fluorescence band. It
was found that the amount of out-of-plane character was extremely sensitive to the orientation assumed
for the two chromophores.

Additionally studied were the fluorescence excitation spectra of several bases, nucleosides, nucleotides,
and dinucleotides. These excitation spectra were found to be unusual in that they were not coincident
with the absorption spectra. This non-coincidence is discussed in light of two explanations. One
assumes the fluorescence to be due to a minor tautomeric form which accounts for a small fraction of
the absorption. The other explanation involves radiationless transitions from vibrationally excited
states. It is thought unlikely that tautomerization is responsible for this non-coincidence in all cases. 
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