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In the past, some difficulties were encountered in the anodic oxidation of “simple” alkyl 

halides other than iodoalkanes. ’ Up until now, the only oxidized bromoalkanes were adamantyl 

derivatives,2 which form carbenium ions by breaking carbon-hydrogen, as well as carbon-bromine 

bonds. Furthermore, it has been claimed that this process involves initial electron transfer 

from an orbital primarily located on the adamantyl moiety. 
2b 

We report here the exclusive anodic cleavage of C-Br bonds of simple broroalkanes and sug- 

gest that this process involves direct oxidation of the bromoalkane resulting from abstraction 

of an electron from the non-bonding orbital of the bromine atom. The products isolated after 

work-up are acetamidated fragments. 

The following procedure is described for the conversion of 1-bromopentane to the correspond- 

ing acetamido derivatives, in about equal amounts: 

n-CH3(CH2)4Br anode 
’ m3(CH214NHCDQ13 + “3(CH2)2QlCH3 

I 

+ CH3CH2CHCH2CH3 
iHCOCH3 

I 
NHcocn3 

A three compartment cell of the type described elsewhere,= containing 0.5M of supporting 

electrolyte (Table) in twice distilled acetonitrile (from phosphorus pentoxide) was used. The 

reference electrode was a silver wire isunersed in 0.1 M AgNO3 in acetonitrile and the anode was 

platinum gauze. The reaction was conducted at controlled anode potential of 2.35 V with the 

temperature maintained at m 25OC. The backgrormd current was 4-5 mA and it increased to N 70 PLA 

upon addition of 20 mmole of the &polarizer. The electrolysis was continued until 4mF were 

utilized (during the course of the reaction the potential was pulsed to ca. OV for 1 set every 
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15 SW). The products were isolated by concentrating the anolyte, adding water and extracting 

it with chloroform and dichloromethane. The combined organic layers were washed with water and 

dried over anhydrous magnesium sulfate. The products were collected by preparative gas-chroma- 

tography, identified by standard spectroscopic methods and in some cases compared with authentic 

Sarplap. 

Table 

Voltametric Dataa and Oxidation Products 

Reactant(20 moles) Supporting 
Electrolyte 

Current 
Yield(%)b Products 

+&-butyl bromide 

2-browpropane 

2-brombutane 

1-bromopentane 

1-brom-2-methylpropane 

TEAFc 

LiC104 

83 N-L-butylacetamide (A) 

70 N -2-acetamidopropane (2J 

TEAF 40 

LiC104 60 

TEAF 41 

N-2-acetamidobutane 

N-l- (4), N-2- (55, 

N-3-acetamidopentane (6) 

LiC104 50 ,& + ,3 + N-isobutylacetamide (7) 

All preparative oxidaticms have been carried out at 2.35 V vs. Ag/AgN030.1 M in 

10 ml of acetonitrile at room temperature. Cyclic voltammograms of all the listed 

coupomds give Ep values in the range 2.4-2.7 V (vs. Ag/Ag+) at 0.5 V/s scan rate. 

Based on le/mole. ’ Tetraethylauaaonium Fluoborate. 

The Table shows unambiguously that cleavage of carbon-bromine bond is the reaction followed 

under the conditions studied and that in general tertiary and secondary alkyl bromides give higher 

current yields than primary ones. It is noteworthy that in the anodic oxidation of 2-bromoada- 
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Further studies on a wider range of bromalkanes as well as other haloalkanes are in 

progress. 
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