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 The author succeeded in the development of the NHC-copper-catalyzed 

multi-component coupling reaction between a carbon-heteroatom unsaturated bond, carbon 

dioxide (CO2), bis(pinacolato)diboron (B2pin2) and lithium tert-butoxide (LiOtBu). This 

protocol afforded efficiently new classes of lithium borate ion pair compounds in a 

regioselective manner. Various aldehydes and aldimines were suitable for this novel 

transformation affording lithium boracarbonates and lithium boraoxazolidinones 

respectively.  

 The mechanism of the reaction was also investigated in detail by isolation and 

structural characterization of some key reaction intermediates. The novel boron-implanted 

cyclic carbonate and oxazolidinone structures were constructed by the nucleophilic addition 

of a copper boryl complex to an aldehyde or an aldimine followed by CO2 insertion into the 

resulting copper-heteroatom bond and ring closure through the formation of a 

boron-oxygen bond. These transformations took place sequentially and selectively through 

competing side reactions like the diboration of the carbon-heteroatom bond, the carbon 

dioxide reduction to carbon monoxide, the carboxylation of copper tert-butoxide and the 

Brook-rearrangement of the boryl copper alkoxide complex. The author has also 

characterized by X-ray crystallography the first insertion product formed from a copper 

boryl complex and an aldimine substrate. Alternative reaction mechanism has also been 

explored experimentally, such as the carboxylation of the rearrangement product of the boryl 

copper alkoxide intermediate. However, the outlined mechanism didn’t proceed in the 

catalytic reaction as the carboxylation occurs before the rearrangement.  
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 The present development not only discloses a new route for the conversion of CO2 

but constitutes also a versatile method for the synthesis of new functionalized lithium borate 

molecules that are of particular interest as potential electrolyte candidates for lithium ion 

batteries or as building blocks for organic synthesis. 
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