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Chloroacetamides: Versatile intermediates for the synthesis of nitrogen heterocycles using radical 
and non-radical processes
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Nitrogen heterocycles are found in a wide range of natural products and biologically active structures. Development of 
new robust and simple synthetic routes that allow rapid access to these functionalized scaffolds is of great importance 

in medicinal chemistry. During the last few years we have demonstrated that chloroacetamides are valuable intermediates for 
the synthesis of 5, 6 and 7-membered aza-heterocycles using radical and non-radical processes. Thus, using radical chemistry 
under either atom transfer radical cyclizations (ATRC) mediated by Cu(I) or the hydride reductive method, we get access to 
the 2-azabicyclo[3.3.1]nonane derivatives used later in the preparation of the tetracyclic core of madangamines D, E and F, 
the methylated tricyclic structure of himalensine A alkaloid and the tricyclic framework of immunosuppressant FR901483. 
We also described the first dearomatizing spirocyclization from N-benzyltrichloroacetamides using CuCl catalyst and under 
microwave activation for the synthesis of 2-azaspiro[4.5]decadienes. Moreover a direct synthesis of the 6-azabicyclo[3.2.1]
octane ring, prevalent in a range of biologically active compounds, from an α-carbamoylation of ketones was also achieved. 
The process involves an unprecedented intramolecular haloform-type reaction of trichloroacetamides promoted by enamines 
(generated in situ from ketones) as counter-reagents. The syntheses are achieved using extremely short reaction times and 
solvent free protocols providing 6-azabicyclo[3.2.1]octane derivatives with good yields. Efforts are pursued to explore more the 
synthetic potential of chloroacetamides.
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