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Treatment of 3-bromomethyl-2-nitrothiophene with base led to the dimerized product 3 while the 
2-bromomethyl-3-nitrothiophene under the same conditions provided the dithienylethene 5. 

Keywonis; C-substitution; o-bromomethylnitrotophenes; thieno[2,3-c]isoxazole-I-oxide; 
dimerization 

In the course of our research on new precursors to polyheterocycles containing 
a nitrogen atom we investigated the reactivity of o-halogenomethylnitrothiophe- 
nes.[l I o-Nitroben~ylbromide[~~~~ or o-nitrobenzylchloride[4' gave with a nucle- 
ophile the corresponding C-substitution product. Furthermore, the 
2-chloromethyl-3-nitroimidazo[ 1 ,Za]pyridine reacted via an SRN 1 with the 2- 
nitropropane anion[51 to give the C-alkyl product. On the other hand, o-substi- 
tuted nitrothiophenes with various nucleophiles gave Meisenheimer-type ad- 
du~ts.[~,'' To our surprise, when 3-bromomethyl-2-nitrothiophene 1 was treated 
with the potassium salt of pyrrole substituted at position 2 or not in dry tetrah- 
ydrofuran we observed none of these preceding reactions. A yellow product 
immediately precipitated.['] The 'H NMR spectrum['] of this solid did not reveal 
the protons of the pyrrole ring consecutively to a C-alkylation product, but only 
three protons: two doublets at 6 = 7.95 and 7.10 ppm respectively with a 
coupling constant J = 5.5 HZ characteristic of an a$ substituted thiophene and 
a singulet with a chemical shift of 4.65 ppm. This value assigned to the -CH- 
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92 A. DAICH er al. 

* Sodium inethoxide or potassium salt of 2-substiiuted pyrroles. 

0- proton of compound 3, the chemical shift of -CH-0- carbon (6 = 56.7 ppm) 
in the I3C NMR spectrum[91 of 3 and the microanalysis data suggested a dimer 
structure as 3 (Scheme 1). This structure was supported by its electronic impact 
mass spectrum which revealed a molecular ion of 282 (10%) and a strong ion 
of 141 (90%) corresponding to the thienoisoxazole form 2.19' It is interesting to 
note that when this reaction was tried with another solvent (methanol, ethanol, 
DMF or dioxane) at variable temperature (0 to 60°C), the same product was 
collected with moderate yields (35 to 45%). 

Recently, Rigo['oi observed the degradation of the halide when o-nitroben- 
zylhalides were treated with N-trimethylsilylpyroglutamate. That reaction was 
due to a thermal degradation as mentioned during hydrolysis of o-nitrobenzhy- 
drylbromide.~''] Probably in our case the reaction passes through the interme- 
diate 2 (Scheme 2). Actually, the potassium salts reacts as base and eliminates 
one hydrogen of the bromomethyl group of 1 to form A. Electron redistribution 
in A leads to an active nitronate ion B, which by nucleophilic attack facilitates 
the formation of 3-bromothienoisoxazole- 1 -oxide C. An electron redistribution 
in C followed by displacement of bromide ion leads to the thieno[2,3- 
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c]isoxazole- 1-oxide 2 analogous to 2,l -benzisoxazole- I-oxide (anthranil- 1 -ox- 
ide) which immediately dimerize into the structure 3 or to the intermediate D 
which dimerized equally to the stable dimer compound 3. 

The formation of anthranils is well k n ~ w n " * ~ ' ~ ]  and many reactions involve 
an acidic medium"41 nevertheless 3-(2',4'-dibromopheny1azo)anthranil- 1-oxide 
has been prepared from o-nitro-~bromobenzaldehyde-2,4-dibromophenylhydra- 
zone in the presence of bases."51 To our knowledge, it is the first example of 
an intramolecular cyclization of an o-bromomethylnitroaromatic compound in 
basic medium. 

The same reaction using sodium methoxide as the base gave the N-oxide 
compound 3 with an equivalent yield of 75%. So it appeared interesting to study 
the reactivity of the position isomer 4, namely 2-bromomethyl-3-nitrothiophene 
(Scheme 3). This isomer"6' treated with a base (sodium methoxide or the po- 
tassium salt of 2-substituted pyrroles)181 gave a different reaction since it afforded 
the unknown trans dithienylethene 5 in a satisfactory yield (67%).'17' 

The probable intermediate E['8*'91 similar to A reacts as a nucleophile and 
substitute the bromine atom of another molecule of 4 leading to the intermediate 
F. The elimination of an hydrobromid acid molecule in F leads to the dithien- 
ylethene 5. On the other hand, the ion G similar to D can react as a nucleophile 
in similar manner as described above for E and give the intermediate H. Ab- 
straction of a proton in H by the base followed by an electron redistribution 
gave the dithienylethene 5. The structure of this olefin 5 was supported by the 
IR, 'H, I3C NMR spectra as well as by the microanalysis data."71 Actually, it is 
interesting to observe that the vinyl protons H6, H6' are shifted downfield at S 
= 8.12 ppm according to the related carboxy derivatives reported elsewhere.[201 
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94 A. DAICH el  al. 

This assignment is supported by the chemical shift of Ch, Ch' carbons (6 = 

124.3 ppm) and the electronic impact mass spectra confirmed the proposed struc- 
ture 5 by a strong molecular ion of 282 (100%). 

In summary, o-bromomethylnitrothiophenes can give a non-classical reaction 
with basic nucleophilic reagents such as sodium methoxide and potassium salts 
of 2-substituted pyrroles to furnish a dithienylethene or a dimer of thienof2.3- 
c]isoxazole- 1 -oxide. 
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