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Abstract

The objectives of our research were to synthesize stable sultine precursors
for non-Kekulé biradicals first and then Electron Paramagnetic Resonance
Spectroscopy were used to study,the electronic states generated from the
photolysis of them. We use Cgy as,the dienophiles to react with these sultine in
order to get the C¢, derivatives and studies theii electrochemical properties.

A series of sultine 21, 28 and.76'were itradiated with 230-320 nm UV light
(400W Xenon-Mercury Lamp with NiSO,-filtered) in 2-methyl-

tetrahydrofuran glass matrices at 77 K. They gave the triplet EPR spectra and

the zero-field splitting parameter D~ value is 0.0227, 0.0190, and 0.0162 cm™,

respectively. When EPR were taken at 4 K, the D “value is 0.0239, 0.0197, and
0.0165 cm™', respectively. When the temperature were raised from 4 K to higher
temperatures, the D” value became smaller and smaller. It means that at higher

temperature, the distances between the two radicals will became farther away.
Linear Curie plot were obtained which indicate that either the triplets are ground
states or they are degenerate with the singlet ground state.

When orth-dichlorobenzene solution of sultine 21 and 28 were heated in

il



the presence of Cyo at 180 °C for 2 h, the mono-adducts 77 and 78 were obtained

in 25 % yield. Variable temperature 'H-NMR experiment show that the
coalescence temperature (TC) and activation free energy (AG?) for the
boat-to-boat inversion of C¢y mono-adducts 77 and 78 is 14.2 and 14.4 kcal/mol,
respectively. These AG™ are similar to those reported for other carbocyclic [60]
fullerene derivatives in the literatures.

Ceo behaves as a powerful electron acceptor which shows interesting
electronic and electrochemical properties. The electrochemical studies by cyclic
voltammetry show that the reduction potentials of Cgy mono-adducts 77 and 78

have more negative reduction potentials then Cg.
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