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In view of recent reports of photoinduced substitution reactions of nitroaromatics,l—
we are prompted to report our preliminary results regarding the photochemical reactivity of
u-nitroanisole5 in acetonitrile and benzene solvent systems. Uu4-Nitroanisole is stable in these
solvents in the dark and at elevated temperatures for prolonged periods. However, upon
irradiation of degassed solutions (210-3 M) with the full light of a 450-watt Hanovia mercury
arc lamp using a Pyrex filter the slow conversion to 2-nitro-#-methoxyphenol and 4-nitroso-
anisole was observed. The reaction was conveniently followed by monitoring the increasing
absorbances at 395 my and 730 my respectively, due to formation of the two products. Isoclation
and characterization of the photoproducts by spectroscopic techniques showed them to be identical
with independently prepared samples. Under identical photolysis conditions 2-nitroanisecle and
3-nitroanisole were found unreactive and only starting material could be isolated after prolonged
periods (ca 200 hours).

Product distributions obtained from degassed irradiations of various concentrations of
Lb-nitroanisole in acetonitrile were observed to be independent of the concentration of starting
material. Disappearance of starting material was monitored and clearly indicated two mole
equivalents of u-nitroanisole were consumed with equimolar amounts of 2-nitro-i-methoxyphenol
and 4-nitrosoanisole being formed. Each of these two products were formed with the same quantum
efficiency, 2.3 x 10_3. Clean isosbestic points were observed in all cases. Analysis of the
gaseous products evolved during photolysis indicated the presence of trace amounts of nitrogen (I1)

oxide and nitrous oxide with no trace of nitrogen dioxide or oxygen being evolved. Absence of
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nitrogen dioxide is consistent with the proposed rearrangement of nitroaromatics to aryl
nitrites under photochemical conditions.6 No other products could be detected other than trace
amounts of the bis-(4-methoxyphenyl)-nitroxide stable free radical (by ESR) produced by further
reaction of the U4-nitrosocanisole under photolysis conditions.7

Sensitization and quenching studies indicate that the rearrangement of 4-nitroanisole
proceeds via a triplet excited state. Triphenylene (ET = 67 kcal/mole) cleanly sensitizes the
reaction while biacetyl (ET = 55 keal/mole) and anthracene (ET = 42 kcal/mole) are totally
ineffective. Phosphorescence studies indicate that 4-nitroanisole has a triplet energy of
60.8 kcal/mole.8 Nitric oxide, which is known to be an effective triplet quencher, completely
suppresses the rearrangement reaction. Molecular oxygen does not appear to quench the reaction,
but it does affect the stoichiometry. Irradiation in the presence of bubbling oxygen increased
the amounts of 2-nitro-i-methoxyphenol relative to 4-nitrosoanigole (inert to photooxidation
by oxygen).

On the basis of these experimental results we are prompted to propose the following

mechanistic sequence to account for the observed photochemical conversion of 4-nitroanisole.
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Photoinduced rearrangement of % produces 3 which cleaves to 2 and nitric oxide. The
phenoxy radical i reacts with nitric oxide to afford 2 which undergoes further oxidation by
4-nitroanisole to yield £ and 7. Attempts at isolation or identification of the intermediate i
from irradiated solutions of 4-nitroanisole were unsuccessful as were all attempts at synthetic
preparation. The unusual reactivity of i to further oxidation 1s apparently due to the meta-
methoxyl substituent. Consistent with this iIs our observation that irradiation of l-methoxy-bL-
nitronaphthalene produces 2-nitro-k4-methoxynaphthol and l-methoxy-u-nitrosonaphthalene in a 1:1

datio while l-nitronaphthalene upon irradiation yields only 2-nitrosonaphthol.
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The oxidation of 2 to8 in rigorously degassed solutions apparently occurs via a
bimolecular oxygen transfer from i to 2 probably via a thermal process. The observed
decreases in the amount of 4-nitrosocanisole formed in irradiations under bubbling oxygen
apparently arise from competition for oxidation of 5 by i and molecular oxygen.

v
Further studies to delineate the scope and mechanistic implications of this

rearrangement are currently in progess.
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