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ELECTRON AND H-ATOM PHOTOTRANSFER: ESR
INVESTIGATION IN DOPED CRYSTALS AND GLASSY MATRICES.
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The radical pairs formation as a result of electron and hydrogen atom phototransfer was
investigated. These intermediate radical pairs are, as a rule, sufficiently stable at low
temperatures, and it is easy to detect them by ESR spectroscopy. Moreover, information
concerning the structure of those radicals which form pairs can be obtained by this
technique. Typical spectra of radical pairs arise if the distance between two radicals is not
more than 7 A to 10 A. In this case, the dipole-dipole magnetic interaction of the electron
spins is large enough to cause a detectable splitting in the ESR spectrum. In crystal
matrix, anisotropy interactions, as a rule, do not take part within the width of lines, and it
is possible to see the hyperfine splitting more distinctly, so giving more information
about the nature of the radicals in the pair.

Ultraviolet irradiation of aromatic ketones in the presence of hydrogen or electron
donors leads to photochemical reduction of the carbonyl group. Among the
photochemical reactions of quinones, photoreduction plays an important role in electron
transfer processes during photosynthesis and photophosphorylation.

The present report discusses the investigation of intermediate products in photoactive
molecules which can be included in organic crystals as impurity. This method in doped
crystals allows to obtain new results in the field of photoreactions of quinones, quinone
diazides, iminoquinones and another acceptors of electron or H-atom. Asymmetric
relaxation effects were observed in X-band spectra of some radical pairs. Anisotropy of
electron transfer in photoreactions of porphyrins was investigated in glassy matrices at 77
K. The data obtained are explained by anisotropy of dark tunnel recombination of ion-
radical pairs. Polarized light was used to produce oriented spin probes: radical complexes
of phenol and qujnones in frozen organic solutions. Kinetics of reorientation of these
probes in time range from 10 min. to several months were measured at different
temperatures (77 K - 140 K). Correlation between the molecular mobility of oriented
radical complexes and the rate of radical reactions in the same frozen matrices were
found. Photochemical transfer of electron and proton across the interface in
microemulsion were investigated.

The preliminary results obtained using pulsed and 2-Dimensional ESR BRUKER
380E spectrometer in cooperation with Professor John Pilbrow and Dr. Y.C.Zhong will
be discussed.
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