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The photochemical addition of tetranitromethane to aro-
matic compounds (ArH) is now a well established reac-
tion, leading to nitro—trinitromethyl or nitrito—trinitro-
methyl addition across 1,2- or 1,4-bonds of ArH
(anthracene and derivatives thereof,' naphthalene,? a
variety of dimethylnaphthalenes,*”’ 1-methylnaphthal-
ene,’ 1,4,5,8-te:tramethylnaphthalene,9 dibenzofuran,'®
4-chloroanisole,'! fluoranthene'? and benzene'?). In con-
trast a variety of methylbenzenes, including mesitylene
and pentamethylbenzene, have been reported to yield
only products of side-chain and nuclear substitution on
photolysis with tetranitromethane, with no indication of
the formation of intermediate adducts from these sub-
strates.'* We now report the isolation of addition prod-
ucts in >609%, yield on photolysis of 1,2,3,4-tetrameth-
ylbenzene with tetranitromethane. This compound was
selected in the hope that a possibly thermally labile 1,2-
nitro—trinitromethyl adduct might be converted into a
more stable product of intramolecular nitro—alkene cyclo-
addition.*~®#!> This type of reaction would be maximally
favoured by a 1,2-dimethyl-substituted double-bond ar-
rangement.

A solution of tetranitromethane (0.8 mol dm ~?) and
1,2,3,4-tetramethylbenzene (0.4 mol dm ~*) in dichloro-
methane (8 ml) was irradiated for 4 h at 20°C by filtered
light (cut-off <435 nm). The volatile material was re-
moved under reduced pressure at <0°C, and the product
composition was determined by NMR spectral analysis.
Adducts comprised > 609, of the products, including the
epimeric 1,4-nitro—trinitromethyl adducts 1 (17%) and 2
(129%,), the rans-1,2-nitro—trinitromethyl adduct 3 (7%,),
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and the nitro cycloadduct 4 (179%,) which arises as the
product of an intramolecular nitro—alkene cycloaddition
of adduct 2 (cf. Refs. 4-6, 8 and 15). Adducts 1, 2 and
4 were isolated by HPLC, identified by spectroscopic
means, and the structure of the nitro cycloadduct 4,
m.p. 137°C (decomp.), confirmed by an X-ray crystal-
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Fig. 1. Perspective view of the structure of 4. The double
bond is shown in black.




lographic study (Fig. 1)." From the variation of product
composition with time, it was clear that the rfrans-1,2-
nitro—trinitromethyl adduct 3 was the precursor of 4.

The isolation of nitro—trinitromethyl adducts 1-4 from
the photolysis of 1,2,3,4-tetramethylbenzene with tetra-
nitromethane is a clear indication that adducts can form
in such reactions with methylbenzene derivatives. The
further transformation of nitro—trinitromethyl adducts
into secondary side-chain and nuclear substitution prod-
ucts remains to be explored, as well as the propensity of
other polymethylbenzenes to yield adducts.
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