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Abstract: Complexes between N-bromosuccinimides and succinimide anions are 

shown to be intermediates in the reduction of N-bromosuccinimides, and a 

method for their synthesis as tetra-n-butylammonium salts is described. 

The electrochemical reduction of N-bromosuccinimide (SBr) in acetoni- 

trile (AN) generates the succinimidyl radical (S.) by the reactions shown 

below: 

SBr + 2e _ S- + Br- (1) 

SBr + S- -c 2s. + Br- (2) 

The n-value for this overall process is 1, and the intermediacy of the 

succinimide anion (S-) was demonstrated by trapping the anion with alkylating 

agents to give N-alkylsuccinimides. 
1 

Reaction (2) was also studied in a purely chemical system with S- 

added as a quaternary ammonium succinimide. Measurements of the rate of this 

reaction indicated that it was not a simple, second-order reaction between 

SBr and S-, but that it involved the prior, rapid formation of a complex 

(C), between SBr and S-, which then underwent electron-transfer in a rate- 

determining step to form Se, as indicated in (3) and (4). 

SBr + S-,C (3) 

c-2s. + Br- (4) 
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We now wish to report that the complex, C, which has hitherto been 

only a postulated entity required to explain the rate measurements, has been 

prepared, that it is stable in the solid state for a limited period of 

time (2-3 weeks at room temperature) and that its properties and reactions 

are consistent with the reaction mechanism previously proposed.l. Such 

complexes are relatively general, and this report will describe complexes 

formed from imide anions and both N-halosubstituted imides and imides un- 

substituted on nitrogen. 

The following preparation of the complex from SBr and tetra-n- 

butylammonium succinimide (TBAS) is typical. Ether (150 ml.) was added to a 

solution of SBr (0.889; 0.00494 mole) in AN (10 ml.). A solution of 0.988M 

TBAS in AN (5 ml.) and then ether (50 ml.) were added. On cooling in the 

freezer the product crystallized; yield 2.369. (92%); m.p. 78-79'd. The 

additional complexes that were prepared are assembled in Table 1, which 

includes the analytical results supporting the assigned empirical formulae. 

Not surprisingly, a solution of the above complex in AN is completely 

equivalent to a solution of equivalent quantities of SBr and TBAS in AN. 

This is attested to by the complete correspondence of the IR spectra, the 

cyclic voltammetry tracings and measurements of the rates of appearance of 

succinimide, as followed by the increase in the intensity of the NH band at 

3280 cm-l, for the two solutions. These results are consistent with the 

hypothesis that the complex is an intermediate in the reduction of SBr, but 

they do not provide completely unambiguous proof. 

However, definite proof is provided by results obtained in the 

reduction of N-bromotetramethylsuccinimide (TMSBr).2- The electrochemical 

reduction of TMSBr at 25' in AN at Pt at -0.8V vs. Ag/Ag+ (O.lM), with 

tetra-n-butylammonium fluoborate (TBAF) as the supporting electrolyte, shows 
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an n-value of 0.95F/mole. As in the case of SBr, the anion (TMS-) is an 

intermediate in this process, and it can be captured by methyl tosylate. 

Thus, when 0.0998M TMSBr is electrochemically reduced in the presence of 0.5M 

methyl tosylate the n-value increases to 1.84F/mole and an 88% yield of 

N-methyltetramethylsuccinimide is produced. In the absence of the methyl 

tosylate no products attributable to the tetramethylsuccinimidyl radical 

(TMS.), e.g., tetramethylsuccinimide, are obtained. At 25' the only product 

of the electrochemical reduction is the TMSBr-TMS complex, obtained in es- 

sentially quantitative yield as the tetra-n-butylammonium salt. This is 

the complex described in the next to last entry in Table 1, and its identity 

with the electrochemical reduction product is indicated by the fact that the 

synthetic complex and TBAF in AN at the appropriate concentrations has an IR 

spectrum over the range 4000-1000 cm-l that is identical to the final 

electrolyzed solution. At 25' in AN no electron transfer takes place with 

this complex, but at reflux temperature the electron transfer does occur, the 

TMS. radical forms, and tetramethylsuccinimide is obtained. 
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