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-NO; and -CHj, groups in p-nitrotoluene
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Table 1 Tpsc of p-substituted nitrobenzens and
mixtures of monosubstituted benzene
and nitrobenzene

Tose (T)
. Mixtures of
p-substituent | p.substituted | monosubstituted

benzene and
nitrobenzene (B)

nitrobenzene (A)

-H 431 427
-Cl 429 433
-CH; 368 389
-COOH 358 354
-OH 300 350
-NH: 332 324

w lm0r D)o

NB+phenol
p-=nitronhenol NB
\ J
100, m.  we. «x. o, S

Fig. 2 DSC curves of nitrobenzene (NB), p-nitro-
phenol and nitrobenzene (NB) + phenol
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Scheme 2 Mechanisms for thermal decomposition of p-nitrotoluene or p-nitroaniline
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Table 2 PM3 caluculation results for the mixtures
of nitrobenzene and substituted benzenes

R: CH3,OHNH,
-R [C-N(A) [N-O(A) [O-H(A) | AH (k]/mol)"
1497 1.215
-CH; 1.496 1.217 2973 152
-NH, 1493 1.220 1.892 - 1098
-OH 1489 1.222 1.841 10.24
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Fig. 3 Relationship between N-O and O-H bond
‘ length and Tps: for the mixtures of
nitrobenzene and p-substituted benzene
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A study on the thermal stability of nitrobenzene derivatives

Tatsuya SASAKT®, Yoshiaki AKUTSU®, Mitsuru ARAI*
and Masamitsu TAMURA® ’

In order to clarify the thermal decomposition behavior of nitrobenzene derivatives, the
influences of interaction between nitro group and other substituents on thermal decomposition
of nitrobenzene derivatives have been studied using sealed cell DSC and PM3 MO calculations.

As a result , the mixtures of nitrobenzene and mono substituted benzenes having sub-
stituents containing hydrogen such as -CHjs, -COOH, -NH,, and -OH showed 30-100TC lower
Thsc values than nitrobenzene. Mono-substituted nitrobenzene having substituents containing
hydrogen also showed lower Tpsc values. :

~'On the other hand,PM3 MO calculations of hydrogen-bonded complexes of nitrobenzene
and mono substituted benzene show that the hydrogen bonding of a nitro group and hydrogen
of substituents may make the N-O bond length longer to induce the thermal decomposition.

From these results, it can be said that the thermal decomposition of nitrobenzene deriva-
tives would be unstabilized by the hydrogen bonding of a nitro group and a substituent con-
taining hydrogen. '

(*Department of Chemical System Engineering School of Engineering, The University of

Tokyo 7-3-1 Hongo. Bunkyo-ku, Tokyo 113-8656, JAPAN)
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