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Isomer distribution in the dinitration of
benzene with NO; in dichloromethane

Table 1

Isomer this work ref.”
distribution (mol2%) (mol%)
o—Dinitrobenzene 75 7
m—Dinitrobenzene 25 88
p—Dinitrobenzene 0 5
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Table 2 Heats of formation and net atomic charges of the compounds (1),(2)and(3)

Compounds
Q) (2) )

Heat of formation / kcal mol-! 40.32 31.05 29.63
c1 -0.210 | C1 -0.128 | C1 —0.081

() -0.172 | c2 -0.197 | C2 ~0.058

C3 -0.062 | C3 -0.177 | €3 -0.156

c4 -0.100 | C4 -0.058 | C4 —0.203

C5 -0.063 | C5 -0.098 | C5 -0.176

c6 -0.149 | C6 -0.066 | C6 -0.058

N +1211 | c7 -0.075 | C7 —0.062

Net 01  —0.55 | HI  +0.061 | HI  +0.057
atomic 02 —0.564 | H2 +0.055 | H2 +0.049
charge H1 +0.125 | H3  +0.053 | H3  +0.052
H2 +0.122 | N +1.205 | H4 +0.110

H3 +0.109 | 01 -0.586 | H5 +0.116

H4 +0.111 | 02 -0.563 | N +1.206

Hs +0.109 | H4 +0.125 | 01 ~0.586

Hé +0.117 | HS +0.119 | 02 —0.564

Hé +0.108 | Hé +0.123

H? +0.111 | H7 +0.119

H8 +0.111 | H8 +0.110

Table 3 Heats of formation and

net atomic charges of the compounds (4),(5),(6)and(7)

Compounds
&) (6)

@) Q)
Heat of formation / kcal mol-! 21.20 21.82 11.90 11.79
Cl —0.304 | Cl —0.261 | C1 —0.106 | C1 —0.033
C2 —0.249 | C2 —0.245 | C2 —0.25 | C2 —0.076
C3 —0.171 | €3 —0.179 | C3 —0.245 | C3 —0.130
C4 —0.060 | C4 —0.053 | C4 —0.192 | C4 —0.303
C5 —0.085 | C5 —0.007 | C5 —0.034 | C5 —0.246
C6 —0.126 | C6 —0.121 | C6 —0.078 | C6 —0.184
N1 +1.231 | N1 +1.242 | C7 —0.075 | C7 —0.075
01 —0.588 | Ol —0.588 | H1 +0.057 | H1 +0.057
Net 02 —0.560 | 02 —0.558 | HZ2 +0.058 | H2 +0.052
atomic H1 +0.172 | H1 +0.120 | H3 +0.058 | H3 +0.057
charge N2 +1.221 | N2 +1.237 | N1 +1.212 | H4 +0.119
03 —0.548 | 03 —0.561 | O1 —0.758 | H5 +0.138
04 —0.582 | O4 —0.580 | 02 —0.553 | N1 +1.229
H2 +0.143 | H2 +0.128 | H4 +0.142 | 02 —0.588
H3 +0.135 | H3 +0.132 | N2 +1.224 | 03 —0.560
H4 +0.115 | H4 +0.118 | 03 —0.566 | H6 +0.171
H5 +0.120 | H5 +0.121 | O4 —0.570 | N2 +1.219
H6 +0.135 | H6 —0.144 | H5 +0.123 | 03 —0.550
H6 +0.134 | 04 —0.585
H7 +0.117 | H7 +0.146
HS8 +0.121 | H8 +0.138
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Mechanism for aromatic nitration with NO,

by Mikio SASAKI*, Yoshiaki AKUTSU®*, Mitsuru ARAI"*
and Masamitsu TAMURA*

In order to investigate the formation process for aromatic nitro compounds in the at-
mosphere and the aromatic nitration mechanism with NO,, we have examined the
dinitro-isomer distributions in the nitration of benzene and toluene with NO,, and
calculated heats of formation and atomic electron densities of the nitration intermediates.
As the results, we suggest that the s—complex intermediate should form mononitro com-
pounds from the addition of NQ, instead of hydrogen abstraction by NO;, and following
elimination of nitrous acid. And we also suggested that this intermediate should lead to
dinitro products from addition of 2 more molecular NO; and elimination of 2 molecular
nitrous acid.

(*Department of Reaction Chemistry, Faculty of Engineering, The University of

Tokyo, Hongo, Bunkyo-ku, Tokyo 113, Japan)
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