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Substituent Effects on Gas-Phase Stabilities of 2-Phenyl-1,3-dehydroadamantane-5,7-diyliums
('Science Research Center, Hosei University, *IMCE, Kyushu University) O Kazuhide
Nakata,' Mizue Fujio®

In the previous work, we computationally determined substituent effects on stabilities of
dications that have one cationic center at the benzylic position and compared them one another.
It was suggested that substituent effects of highly electron-deficient dications can be correlated
by an extended Yukawa-Tsuno equation (-AEy = p(0° +r*AGx +s*AG}) ) (1) implementing the
third term. In this research, substituent effects on the stabilities of 2-phenyl-1,3-
dehydroadamantane-5,7-diyliums (1) were computationally determined to examine the validity
of Eq. (1). Obtained substituent effects were compared with those of a,a-dimethylbenzyl
cations (2) having 90°-fixed dihedral-angle between the cationic side chain and the benzene
ring that have been used as a reference system of °. In the comparison, plots of meta-EDGs
gave an excellent linear correlation with the correlation coefficient of 0.998. While plots of
para-EDGs are on the correlation line, those of EWGs are deviated above the correlation line.
These facts reveal that a certain amount of the electronic effects quantified by the third term of
Eq. (1) are operating on the stabilities of 1 although the through-resonance effects are negligible.
Independent change of these electronic effects shows the validity of Eq. (1).
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