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compounds with nitrogen dioxide in CCl,

Substrate Temp. (°C) Observed products (%)
Benzene 100 CeHNO:(9), CeH((NO;)(19), CeHy(NO,),
Fluorobenzene 100 CH,[F(NO;)(18), CeH,NO (0. 1)
Chlorobenzene 120 CHCI(NO;)(?), CeHsNOy(6)
Bromobenzene 120 CHBr(NO,(?), CsHNO,(30)
Benzonitrile 120 CoH;NO,(0.3)

Naphthalene 60 1-nitronaphthalene (high)
Acenaphthene 25 mononitroacenaphthenes (high)

a Percent to a disappeared substrate
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Fig. 1 Plots of log (peak height) vs. time in
the reaction of aromatic hydrocarbons
with dinitrogen tetraoxide in CCl,

N,O(=0.62mole/liter
A : naphthalene, at 60.0°C
B : benzene, at 120°C
C : triphenylmethane, at 25.0°C
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Table 2 Pscudo-first order rate constants for
the reaction of aromatic compounds
with nitrogen dioxide in CCl,

[NgOl]tol=0- 62 M

No. Compound '1('531)1) ky(min-1)
1 | Benzene 120 | 0.0022 +0. 0001
2 | Benzonitrile 120 | 0.00033+0. 00003
3 | Nitrobenzene 120 | Too slow to follow
4 | Fluorobenzene 120 | 0.0017 +0.000!
5 | Chlorobenzene 120 | 0.0018 +0.0001
6 | Bromobenzene 120 | 0.0022 +0.0002
7 | Bipheny! 120 | 0.0074 0. 0005
8 | Biphenyl ether 120 | 0.0047 +0.0003
9 | ¢~Butylbenzene 120 | 0.0017 0. 0001
10 | Methyl benzoate 120 | 0. 00076:+0. 00002
11 | Anisole 120 | 0.046 £0.002
12 | Toluene 120 | 0.041 +0.0014
13 | Toluene-d, 120 | 0.0123 +0.0003
14 | Benzene-d, 120 | 0.0021 +0.0002
15 | p-Nitrotoluene 120 | 0. 0047 0.0002
16 2',2‘;3;}‘3;{{3;‘;; 120 | 0. 00104
17 | Naphthalene 90| 0.250 +0.0!4
18 | 1-Nitronaphthalene| 90| 0.022 +0.001
19 | Acenaphthene 25 | Too fast to follow
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The Reaction of Aromatic Substrates with Nitrogen Dioxide
in Carbon Tetrachloride

by Tadao Yoshida, Kazuo Saheki, Kazuhiko Takahashi,
Takeshige Wakabayasi and Keiho Namba

The rates of the reaction of aromatic substrates with nitrogen dioxide in carbon

tetrachloride have been measured.

Using the Hammett’s relationships, the pseudo-first order rate constants were

compared and following conclusions were obtained. The substrates which disappear
mainly by the hydrogen abstraction from alkyl group in the side chain are Ph,CH,

PhMe, PhOMe, p-NO,C;HMe and so on.

Acenaphthene, ¢-butylbenzene and

methyl benzoate disappear mainly by the reaction of aromatic rings.

(Department of Reaction Chemistry, Faculty of Engineering,
University of Tokyo, Hongo Bunkyo-ku, Tokyo, Japan.)
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