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Azole anions are capable of reducing ferricinium cation to ferrocene in solu- 
tion at room temperature. The formation of azolyl radicals under these condi- 
tions is detected. 

As we have shown earlier Cl, 21, azole anions act as one-electron reducers of 
carbonyl derivatives of low-vale& iron (Fe(CO)S, Fe,(CO), , FeJ(CO),, , 
rrG3H5Fe(CO)31). It should be noted that azole anions also reduce Fen in cyclo- 
pentadienyldicarbonyliron halides; as a result [ C,H,(CO),Fe] 2 is formed [ 31. 
These anions (pyrazolide, imidazolide, benzotriazolide) turned out to be capa- 
ble of reducing Fe= compounds, viz. ferricinium cations: 

(Cp,Fe)’ + AZ- + Cp,Fe + AZ’ 

This reaction proceeds in tetrahydrofuran or dimethylsulfoxide and leads to 
fen-ocene and short-lived azolyl radicals, identified by a spin trap (tert-nitro- 
sobutane)_ Azolyl-tert-butylnitroxide radicals (A) are formed as a result of the 
reaction: 

AZ’ + t-BUN0 --f t-Bu-N-AZ 

I 
0’ 

(A) 

As has been discussed previously Cl], tert-nitrosobutane may oxidise azole 
anions. This reaction, however, results mainly in di-tert-butylnitroxide radicals, 
and only significant amounts of azolyl-tert-butylnitroxide radicals are formed 
as the reaction proceeds further. In contrast, the reaction of azole anions with 
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Fig. 1. ESR spectrum of benzotriazolyl-test-butylnitrolride radical (Bt-N(O-)-t-Bu) generated in the reac- 
tion of ferricinium hexafluorophosphate (lo-’ X) with sodium benzotriazolide (10-l M) in the presence 
of tert-nitrosobutane (lo-’ M). The &e&rum was recorded within 3 min after mixing the reagents (THF. 
20°C). 

ferricinium salts gives radicals of the type A mainly, di-tert-butylnitioxide radi- 
cals being present in insignificant amounts (see Fig. 1). In the case when a sodi- 
um salt of 2,4,5-triphenylimidazole is introduced into the reaction, stabIe radi- 
cals of this heterocycle may be identified without use of a spin trap. 
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