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Recently we have elaborated a new, selfconsistent 
method of analysis of steric effects in organic con­
jugated systems 1. The results of such an analysis for 
the ground state, the first excited state and the ionic 
state of biphenyl were published in this journal2. 
However, after completing the article on biphenyl it 
was found that a twisting of the two phenyl rings 
causes a shift of the ionization or the excitation to one 
of the two rings, the shift being complete for 0 = 90°. 
Here we give some details on this peculiar behaviour.

In Fig. 1 we give the bond lengths and the net 
charge distribution for the biphenyl anion, as calcu­
lated for 0 = 90°. However, the calculated barrier of 
rotation is quite small, 1.5 kcal/mole, a strong vibronic 
coupling being thus possible. In Fig. 2 we show the 
dependence of the bond lengths on the twisting angle
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Fig. 1. Bond lengths and net diarge distribution in the 
biphenyl anion for 0  =  90°.
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0, the broken lines corresponding to the unsymmetri­
cal form, the dotted lines to the symmetrical form. As 
seen from Fig. 2 the asymmetry is not important for
0 <C 60°. Therefore our basic conclusions, drawn for­
merly, remain unchanged.

Fig. 2. Dependence of bond lengths on the twisting angle 0 
in the biphenyl ion.

It is perhaps worthwhile to mention that the dif­
ference of bond lengths i?12 —/?23 = 0.053 Ä whidi 
was calculated for 0 = 90° (when the conjugation of 
the two rings is broken) is in a nice agreement with 
the Colpa result (0.046 Ä) which was estimated for 
the Jahn-Teller effect in the benzene positive ion3.

A similar behaviour was observed in the case of the 
first excited state, within the framework of the self- 
consistent Hückel theory. Here the asymmetry is slight­
ly higher, however, being significant up from 0 = 50°. 
Also the barrier of rotation is in this case larger, being 
equal to 5.6 kcal/mole.
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