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Abstract - Electrochemical reduction of 2-substituted 5-nttrofurans in neutral hydroalcoholic media 

leads to the corresponding 5-ammofurans which have been isolated 

2Substituted S-nitrofuran denvattves are used as antimicrobial drugs’. Some of them display 

mutagenic and carcinogenic activity’ which is due to the reduction of the nmo group into active metabolites. 

Direct isolation and identification of metabolic intermediates have met a number of obstacles including the 

generally low solubility of nitrofurans in aqueous media and the extreme unstability of the intermediate 

products of the nitroreduction. Available information indicates a number of parallels tn the mechanism of 

action of the carcinogenic 5nitrofurans and that of the carcinogenic arylnitro compounds, for which the 

hydroxylamine derivatives have been shown to be the proximate carcinogenic metabolites. Whereas 

phenylhydroxylamine is well known electrochemically *, the analogous reduction product of mtrofuran has 

not been obtained so far. Electrochemical reduction has been shown to be a convenient method for obtaining 

intermediate reduced products of aromatic nitrocompounds *. However, no attempt at preparative-scale 

electrolysis involvmg nitrofurans has been reported previously3. 

This paper deals with the electrochemical reduction of nifuroxazide (ErcefurylR) 1 and its methylated 

denvatives 2 and 34: 

l:R=H 

2:R=CHs 

The cyclic voltammogram of 1, in roughly neutral water-methanol (55, v/v) media (5.5 5 pH I 8.0), 

at a mercury drop electrode, showed two dlstmct reduction peaks recorded at -350 mV s.c.e.5 and -1350 mV 

s.c.e., the sweep rate being 0.5 V.S l. The height of the cathodic peak of the chloramhc acid6 tn the same 

experimental conditions being taken as a reference, it appears that the primary Irreversible electrochemical 

process consisted in a 4-electron reduction of the nitro group to the hydroxylammo group; at more negative 

potentials (-1350 mV s.c.e.), a further 4-electron reduction involving both reduction to amino group and 

reduction of the azomethine bond occurred. 
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b) The isolation of the hydroxylamine intermediate, a metabolite likely responsible for the mutagenic 

and carcmogenic action of the S-nitrofurans, seems definitely impossible due to its fast tautomerization (k). 

c) These aminofurans are stable in the solid state. They decompose slowly in hydroalcoholic media 

but they do not yield the open-chain cyano denvattves. In view of these results, we are unable to agree with 

the conclusron reached by Beckett and Robinson l2 that the ammofurans are so unstable that furan 

ring-cleavage immediately occurs to grve the open chain cyano derivatives. 
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