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Abstract: The generality of light initiated halogenative decarboxylation of thiohydroxamic esters was 

studied. This method gave high yields of alkyd chlorides, bromides and iodides derived from primary, 

secondary and tertiairy substituted carboxylic acids. 

The thermal dedomposition of thiohydroxamic esters (mixed anhydrides) proceeds via a radical 

mechanism. The synthetic utility of this system using various radical traps has been elegantly exploited to 

yield a variety of functional groups. i Specifically. the thermolysis of a thiohydroxamic ester, derived from 

a carboxylic acid chloride and N-hydroxypyidine-2-thione, in CCl,, BrCCls, or in the presence of CHls 

gives the respective alkyl chloride, bromide or iodide. This thermal halogenative decarboxylation, 

developed by Barton2 and co-workers, has proven to be useful and quite general. In our laboratories we 

were interested in this process for a natural product synthesis, but we wanted a technique requiring milder 

reaction conditions (lower temperatures). 

The light initiated decomposition of thiohydroxamic esters proceeds by radical fragmentation and 

loss of COz under mild conditions. 3 The light process can be done conveniently at room temperature or at 

a variety of other temperatures, and this process, as shown for other reactions, proceeds in better yields 

than the thermal process4 In the literature there are examples of brominative decarboxylation of several 

primary acids of suitably protected amino acids/peptides and of citronellic acid using light initiation, but 

no extensive study exists5 We have, therefore, studied the generalization of the light initiated 

halogenative decarboxylation of thiohydroxamic esters. 

The thiohydroxamic esters were prepared in good yield as previously described?” In a typical 

experiment, 0.1 g of ester (1,7,11,15,17) was dissolved (0.03 M) under Nz in Ccl4 for chlorides, with 5.0 

equivalents of BrCC13 in CC14 for bromides, and with 1.2 equivalents of CQ in Ccl, for iodides. The 

reaction mixture wes irradiated at 20 ‘C with the appropriate light source (see Table). The reaction 

mixture was purified on silica gel. 
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MECHANISM 
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Side Reaction 

(a) + R* - COz+R.+ 
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