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Fig. 1 Relative reactivityjof substituted eth-
anes toward NO; versus the ¢* constant
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Table 2 The values of p for hydrogen abstrac-
tion

Attacked Radical
group NO, Cl -BuO
(161.8C) 400 40°0)
CH,- -0.68 -0.96 -0.69
CICH,- -0.75 -0.69 -0. 12
Cl,.CH- -0. 46 ~0. 45 ~0.17
BrCH,- -0.72 _— —_—
PhCH —0.88 —_— —_—

* M. Kosugi, T. Migita, Y. Nagai, Nippon
kagaku Zashi, 92, 477 (1971)
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Table 3 The charge densities (electron unit)
on a-hydrogens of substituted ethanes
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;;;g\\\\\ HC | CHC | CLHC
group
CH, 0.9977 0. 9750 0. 9562
CCIH, 0. 9857 0.9634 0. 9455
CCLLH 0.9783 0.9563 0.9363
CCl, 0. 9683 0.9527 —_
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Fig. 2 The charge densities (electron unit)
on a-hydrogens of substituted ethanes
versus the ¢* constant
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Fig. 3 The charge densities (electron unit)
on protons of protonated methanes
versus the (¢*—a) constant
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The relative reactivity of substituted ethanes towards
nitrogen dioxide

by Takeshige Wakabayashi, Tadao Yoshida
and Keiho Namba

The reactions of substitued ethanes with nitrogen dioxide have been carried out
in carbon tetrachloride at 162°C.  The relative reactivity of ethanes towards nitrogen
dioxide versus the o* constant can be plotted in the form of the Hammett equation
and it was found that a-substituted chlorine atoms increase the reactivity of ethanes.
Then, the reactions of nitrogen dioxide with ethanes are considered to be influenced
by both inductive effect of S-substituted chlorine atoms and resonance effect of a-
substituted ones.

The charge density on hydrogen atoms of ethanes and on protons of protonated
ethanes has been calculated using CNDO/2 all valence SCF MO method.

These calculated results show that the inductive eflect of both a-substituted chlorine
atoms and S-substituted ones is dominant at the original states and that the resonance
effect of a-substituted chlorine atoms is dominant at the transition state.

(Department of Reaction dChemistry, Faculty of Engineering, The University
of Tokyo, Hongo, Bunkyo-ku, Tokyo 113, Japan)
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