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Abstract: In a series of competitive experiments with labelled nitrobenzenes carried out in liquid ammonia at -70
°C it was shown that the rate of oxidative substitution of hydrogen with the carbanion of 2-phenylpropionitrile is
ca. 9.8 times faster than the analogous substitution of deuterium in 4-D-nitrobenzene and perdeuterionitro-

benzene. Thus C.om-H bond breaking is the rate limiting step of the oxidative process.
© 1998 LElsevier Science Lid. All rights reserved.
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In our previous papers we have reported that addition of the carbanion of 2-phenylpropioni-
trile
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) to nitrobenzene proceeds quan
stable ™ adduct. Subsequent treatment of this solution with KMnOj results in rapid oxidation of
the o' adduct to 2-(4-nitrophenyl)-2-phenylpropionitrile (2)[1]. This oxidative nucleophilic sub-
stitution of hydrogen (ONSH) proceeds selectively in para position and is of general character in
respect to nitroarenes which can contain a variety of substituents[2]. Nevertheless some sub-
stituents inhibit partiaily or totally the oxidation of the o™ adducts. For example, although addi-
tion of 1™ to 3-fluoro-5-iodonitrobenzene and 3,5-dichloronitrobenzene and formation of the "
adducts proceeds quantitatively, they are oxidized to a negligible extent so the ONSH products
are formed in 9 % and 1 % yield correspondingly.

ONSH in electrophilic arenes, including nitroarenes is a common process[3,4], neverthe-
less practically nothmg is known about its mechanism and the rate limiting steps of the oxidation
process o
oxidation of the o™ adducts of 1™ to nitrobenzene the rate limiting step is Carom -H bond breaking.
This information was obtained from measurement of kinetic 1sotope effec kie (kH/kD) of the
oxidation proc The value o i
molar mixtures of crH and o” adducts of 1™ to nitrobenzene and 4-D-nitrobenzene[5], as well as

perdeuterionitrobenzene were oxidized with small amounts of permanganate. We have pre-
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viously shown that 1" adds to nitrobenzene quantitatively in liquid ammonia at -70 °C. The addi-
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(1) an equimolar mixture of ot and o® adducts is produced and then oxidized with potassium
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After oxidation the mixture was analysed for the products and the recovered nitrobenzenes
using MS and GC/MS. When Z=H the ONSH products of nitrobenzene and 4-D-nitrobenzene
were identical and therefore the relative rates of 6™ and o adduct oxidation had to be calculated
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from ratios of the recovered nitrobenzene and 4-D-nitrobenzene, giving ki/kp=9.79+0.50. For

Z=D the relative rates could be calculated from ratios of the ONSH products[6] and also the
recovered nitrobenzenes giving similar values of kx;/kp=9.85+0.30. This good agreement con-
firms validity of the method and also the insignificant value of eventual effects of deuterium in
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breaking is the rate limiting step of ONSH.
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