Kinetics and Mechanism of Hydrolysis of Boroxines
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The fundamental properties and applications of boroxines have been thoroughly
researched,’ and the reversibility of their formation have also been assessed from
thermodynamic aspects.>® However, the kinetics and mechanism of boroxine formation
and solvolysis are much less well understood because of the high reaction rates and
water sensitivity. In this project, SF-UV and SF-NMR was used to monitor the hydrolysis,
the kinetic roles of water were elucidated, and a Hammett analysis performed on
substituted aryl boroxines. The reaction kinetics were then investigated in detail by NMR
titrations, EXSY and magnetisation transfer experiments. The results show new features
and pathways, in addition to the previously proposed mechanism.* Direct degenerate
exchange between the boroxine and boronic acid was identified, and further supported via
exchange of hetero-boroxines. A new collection of mechanisms have been proposed to

account for all of the observations.
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Figure 1. Proposed Mechanism of Boroxine Hydrolysis.
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