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1,2-cis Glycosides are found in many biologically active natural products, pharmaceuticals,
and highly functional materials. Therefore, there is an urgent need to elucidate the precise
biological roles and structure-activity relationships (SAR) of these glycosides to create new
lead compounds for pharmaceutical and functional materials, especially in the SDGs era. In
this presentation, the total synthesis of the mannosylerythritol lipid (MEL) library using our
organoboron-catalyzed 1,2-cis-stereoselective glycosylation, named boron-mediated aglycon
transfer (BMAD), will be presented. Next, SAR studies on the recovery effects on damaged
skin cells, selective cytotoxicity against human cancer cells, and antibacterial activity against
Gram-positive bacteria are presented. In addition, the construction of a prediction model for
the antibacterial activity of MELs by combining the obtained SAR data with machine learning
is presented. Furthermore, recent research into the creation of anti-SARS-CoV-2 agents focused
on the naturally occurring sulfated polysaccharide fucoidan will also be introduced.
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