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Fig. 1 Plot of In (Y/Y,) v.s. In (X/X,) for
competition reaction of benzaldehyde

(X) and p-chlorobenzaldehyde (Y)
with nitrogen dioxide in CCl; at 80°
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Table 1 Competitive reaction of substituted benzaldehydes with nitrogen

dioxide (CCl,, 80°)

A=X,CH,CHO; B=XpCH,CHO

X4 Xn Ags B ka/kg ka/kencuo
p-MeO H 0.2 0.1 .74 + 0.06° 1.74
p-Me H 0.2 0.1 .83 + 0.04 1.83
H 1.00
m-Cl H 0.1 0.2 0.328 + 0.011 0.33
p-Cl H 0.1 0.2 0.458 + 0.009 0.46
m-Br p-Cl 0.05 0.05 0.843 + 0.028 0.39
p-Br p-Cl 0.05 0.05 0.932 £ 0.024 0.43
p-CN m-Cl 0.02 0. 01 0.463 + 0.018 0. 152
m-NO, m-Cl 0.02 0. 02 0.402 + 0.041 0. 132
p-NO; m-Cl 0.02 0.02 . 0.369 + 0.032 0. 121

a Concentration of a substrate in M before addition of N,O,.

b Standard deviation.
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Fig. 2 Plot of log (k/k,) v.s. o for reaction
of substituted benzaldehyde with nitro-
gen dioxide in CCl, at 80°
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Table 2 Relative reactivities of ortho-substitu-
ted benzaldenydes toward NO, in CCl,

at 80°
RinRCH,CHO| E/kencuo korsno/kpara
0-MeO 1.87 1.08
o-Me 2.08 1.13
o-Cl 0. 152 0.33
o-CN 0.112 0.74
0-NO, 0. 060 0.50
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Table 3 Relative reactivities of substituted
benzaldehydes toward +NO, in PhH

at 80°

Rin RCH,CHO k/kpncao koreno/kpara
o-MeO 7.22 3.83
p»-MeO 1.93
o-Me 2.10 1.77
p-Me .19
H 1.00
o-Cl 0.245 0. 365
p-Cl 0.67
o-CN 0. 107 0.29
pP-CN 0.37
0-NO, 0. 160 0.62
P-NO, 0. 260
m-NO, 0.32
m-Cl 0.53

log (k/ko)=—(0. 74+0.04)¢+0.013  (8)
n=8; r=-0.990; s=0.046
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Hydrogen Atom Abstraction from Substituted Benzaldehydes by
Nitrogen Dioxide in Carbon Tetrachloride and in Benzene

by Tadao Yoshida, Takeshige wakabayashi,
and Keiho Namba

The relative reactivities of ortho-, meta-, and para-Substituted benzaldehydes
toward nitrogen dioxide in carbon tetrachloride and in benzene at 80° have been
determined by competition and kinetic experiments.  Foe the meta- and para-subs.
tituted bezaldehdes, the polar effects in both solvents were shown to be he correlated
by the Hammett equation with ¢ constants and the # value for the reaction in carbon
tetrachloride was more negative (—1, 18) than that in benzene (—0.74).  The relative
reactivities of ortho-substituted benzaldehydes, which are distinct from those of ortho-
substituted toluenes, are not necessarily less than those of their para-isomers, that is,
ortho-isomers with methoxyl and methyl groups react with nitrogen dioxide faster than
their para-isomers.  This tendency is greater in benzene than in carbon tetrachloride.

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