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Lactones are highly valuable intermediates in the synthesis of many natural products, as well 
as prominent scaffolds in bioactive compounds.1 Direct functionalization of C-H bonds represents the 
most straightforward route to these compounds in the context of sustainable chemistry. There has thus 
been an ongoing effort into the development of efficient and robust methodologies for C-O bond 
formation.2 However, most of these developed processes are poorly atom economical, require external 
oxidants, and are based on the use of rare and expensive transition metals such as palladium.3 
 Nitrenes are well-known for their ability to perform aziridination, alkene difunctionalization and 
C-H amination.4 Our group aims to achieve sustainable nitrene transfer processes using iron as the 
catalyst and hydroxylamines as the nitrogen source.5 Iron is cheap, abundant, and non-toxic while 
hydroxylamines are bench-stable, easily accessible, and can form a metallonitrene intermediate in the 
presence of a transition-metal without the addition of external oxidants.6 During our investigation on C-
H amination, we serendipitously discovered that nitrene chemistry can also allow C-H oxygenation.  
 In this communication, we will present in detail our recently developed iron-catalyzed 
lactonization using hydroxylamine derivatives. This sustainable process allows for an efficient access to 
new C(sp3)-O bonds, yielding various lactone derivatives in good-to-excellent yields using very mild 
conditions. A comprehensive mechanistic study has also been carried out to shed light on the 
mechanism of this transformation. 
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