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Table 1 Condition of ESR measurement
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Fig. 1 ESR spectrum of N,O; solution spin-trapped by PBN

in CCl,
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Table 2 Temperature and time change of peak
heights of N,O; spin-trapped by PBN

“Temp.(C) | -9.6 : 0.3

PBNOx | 88.0 | 63.1 | 56.0

| 10.3
—
PBNOO | 2.95 2.33 | 1.85

Time (min.) { 10 30 60 150
PBNOx ! 60.5 | 74.4 | 102.6 | 257.1
PBNOO ‘ 2.56 | 1.69 | 0.842 | 0.400
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Fig. 3 Nitration mechanism of toluene by N,O; in CCl],
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Table 3 Temperature and time change of peak
heights of N,QO;-toluene solution in
course of nitration spin-trapped by PBN

Temp.(C) | -20.3 | 0.3 | 10.3

PBNOx | 133 | 1.48 | 1.83
PBNOO | — | — | L13
Toluene | '12.8 J 8.35 | 3.30

i

Time(min) | 0 | 30 | 60
PBNOx | 1.7 | 1.75 ' 1.91
PBNOO | 0.68 | 0.71 | 0.78

Toluene | 2.44 | 0.25 | —
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Table 4 Dielectric constant and electric conductivity for each solvent

. Dielectric | Electric conductivity | Electric conductivity
Solvent 1 constant | of solvent of N,O; solution
| & mSem’ #Sem”
tetrachloromethane ‘ 2.23 : 0. 00 0. 00
dichloromethane | 8.93 | 0.39 | 0. 46
nitromethane | 35.87 24. 4 | 41.4
acetonitrile | 37.5 13.21 31.6
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A study on the active species of nitration by N,Os

Tomohiro HAMANO®, Fujiroku YOSHIZAWA', Yuji WADA",
Jun-ichi TSUCHIYA®, Yoshiaki AKUTSU*", Mitsuru ARAT™,
' and Masamitsu TAMURA™

The detection of the active species of nitration by N.O; has been conducted. ESR spin trapping
technique using PBN (a-phenyl-N-tfert-butyl nitrone) was employed to detect NO, radical. PBNOx
(benzoyl tert-butyl nitroxide) and PBNOO (peroxyl radical adduct) have been detected in
tetrachloromethane or dichloromethane - N.O; solution. In the toluene - N,O; solution, radical adduct
coming from the reaction between toluene and NO, was also detected in course of nitration. In N,O;
solution of polar solvent, acetonitrile and nitromethane, no radical peak appeared. NO, radical will
work as an active species in the nitration by N.O; in nonpolar solutions.

The electric conductivity of N,O; solution has been measured to prove the existence of NO,™. It has
hardly changed for tetrachloromethane or dichloromethane esolution with or without N,0;. On the
other hand, for acetonitrile and nitromethane, the conductance has increased by the addition of N.O;.
In the polar solvents, NO.* might exist and work as an active species in the nitration by N,O:.
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