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NON-CONVENTIONAL NITRATION OF 2,5-DIMETHYLTHIOPHENE AND
ITS 3,4-DIBROMO DERIVATIVE
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Nitration of 2,5-dimethylthiophene with copper(II) nitrate in
acetic anhydride gives 2,5-dimethyl-3-nitrothiophene and 3,2'-meth-
ylene (2,5-dimethylthiophene) (5'-methylthiophene) as major products.
Treatment of 3,4-dibromo-2,5-dimethylthiophene with nitric acid (d
= 1.5) in dichloromethane in the presence of a catalytic amount of
sulfuric aeid yields 3,4-dibromo-5-methyl-2-nitrooxymethylthiophene

as the sole major product.
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When treated with nitric acid in dichloromethane at Tow temperature, polymeth-

ylbenzenes and their derivatives often undergo nitrooxylation of a side-chain to

give benzyl nitrates.]

Under similar conditions, polymethylnaphthalenes and poly-

methylanthracenes yield naphthylnjtromethanes and anthrylnitromethanes, respective-

1y.2

erolytic mechanism involving a methylenecyclohexadiene intermediate 1 (Scheme 1).

For these side-chain reactions of arenes, we have previously proposed a het-
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A marked change in the modes of reaction toward nitrating agents observed on going

from the benzenes to naphthalenes and anthracenes has been related to the change in

the development of carbonium ion character on the methylene carbon atom of interme-

diate ion pair g.z

CH2N02

There is to our knowledge only one report in the literature pertaining to the
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side-chain nitration of heteroaromatic systems, where 3-methyl-2-nitromethylbenzo-
[b]thiophene is obtained from the reaction of 2,3-dimethylbenzo[p]thiophene with
nitric acid in acetic anhydride.4

attached to heterocycle. As part of our continued studies on the side-chain sub-

Preferential nitration occurs at an alkyl group

stitution of arenes under heterolytic conditions, we report now the reactijon of sev-
eral polymethylthiophenes with nitrating agents.

Reaction of 2,5-dimethylthiophene 3 with copper(IIl) nitrate proceeded smoothly
in acetic anhydride at -10 ~ -15°C and two major products obtained were identified
as 2,5-dimethyl-3-nitrothiophene 4 and 3,2'-methylene (2,5-dimethylthiophene)(5'-
methylthiophene) 5, respectively, on the basis of IR, PMR, and mass spectra as well
as elemental ana]yses.5 Although spectral examination of the crude reaction mix-
ture showed the presence of small amounts of a nitrate ester, it could not be iso-
lated as such. 3,4-Dibromo-2,5-dimethylthiophene 6 was comparatively stable to-
ward the action of nitric acid alone at low temperature. In the presence of a
catalytic amount of sulfuric acid, however, it underwent a facile side-chain sub-
stitution to afford a pasty solid, from which 3,4-dibromo-5-methyl-2-nitrooxymeth-
ylthiophene 7 was isolated as the sole major product.5

Cu(N0,) Me_-S~_Me
372 NO

[T1] — > 1] 2 D l:_j| l
Me lsl Me Me S Me + Me S CH

(MeC0),0 2
3 4 (17%) 5 (23%)
> Scheme 2
- CH,0ONO
Me” g7 Me CHZC]Z Me g 2ONO,
6 7 (50%)

Both trimethylthiophene and tetramethylthiophene were extremely reactive to-
ward nitrating agents and failed to give any isolable products. Even with such a
mild nitrating agent as copper(II) nitrate, these reactive thiophenes were convert-
ed into a complicated mixture of products which were difficult to separate.

Loss of a benzene ring from benzo[h]thiophene system leads to a change in the
mode of side-chain reaction of thiophene nucleus from nitration to nitrooxylation.
This remarkable effect of fused benzene ring parallels that observed in the reac-
tions of benzenes and higher polybenzenoid hydrocarbons and may be taken to indi-
cate that the side-chain reaction of the thiophenes also proceeds through a heter-
olytic mechanism similar to that depicted in Scheme 1.
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