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Substituent effects on gas-phase stabilities of phenylcyclopentyl cations (Science Research
Center, Hosei University) OKazuhide Nakata

Substituent effects of electron-deficient species are analyzed by an extended Yukawa-Tsuno
equation (~AEy = p(0” +r*AG% +5*AG7) ) that implements the third term to estimate the degree
of saturation effect. In the previous work, substituent effect of gas-phase dehydride reactions
(1) of phenylcyclopentane (1) to give dication 1** were computationally determined and
compared to that of 90°-fixed a,a-dimethylbenzyl cations (2) that is used as the o’-reference
system. As a result, an excellent linear correlation was observed for the plot of meta-EDGs
with a slope of 2.71. In addition, the plots of both para —R groups and EWGs deviated above
from the correlation line, and the degree of through-resonance and saturation effects were
estimated as 0.57 and 1.29, respectively. These facts show that the p and s values are
significantly larger than those observed in benzylic cations. To explore the origin of enhanced
pand s* values in 12*, reaction (1) was divided into two steps; dehydride of 1 to give mono
cation 1a" or 1b* and dehydrides of 1a* and 1b* to give 1**. Substituent effects of all elementary
reactions were analyzed by comparing with that of 2 to reveal that the enhancement of the p
and s” values are attributed to the dehydride at the position 3 of the cyclopentane ring.
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