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Development of Molecular Transformations by Means of Light and Metals Directing
towards Straightforward Synthesis
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Synthetic transformations of readily available materials such as
hydrocarbons were developed by exploiting light and metal catalysts, providing a straightforward
access to valued structural motifs. For example, a C-H bond of simple hydrocarbons was cleaved and
C02 was inserted therein to furnish carboxylic acids. Even saturated hydrocarbons, which are
generally unreactive, could be used as the substrates. Also developed were stereoselective
synthetic pathways from terminal alkynes to homoallylic alcohols with contiguous stereocenters. The

process involves (1) introduction of boron groups onto alkynes to prepare alkenylboranes, (2)
transposition of the alkene moiety of the alkenylboranes to generate allylboranes, (3) allylation of
aldehydes with the generated allylboranes. A variety of homoallylic alcohols were synthesized in

an enantio- and diastereo-selective fashion.
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