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The goal of our research program is efficient, practical and flexible syntheses of biologically important

natural molecules.
1. Total synthesis of highly oxygenated natural products

Efficient assembly of densely oxygenated and highly fused natural products remains to be one of the
most challenging tasks in organic synthesis. Our current program is focused on development of novel
synthetic routes to the complex polycyclic natural products such as ryanodine and resiniferatoxin. We

recently achieved the synthesis of the highly functionalized intermediates of these natural products.
2. Development of new synthetic methodologies

Direct hydroxylation of C—H bonds has attract intense attention from chemical community. However,
C-H bond oxidations of multiply substituted carbocycles continue to be challenging in terms of yields and
selectivities. We have achieved the intramolecular direct hydroxylation of tertiary C—H bonds for
construction of 1,3-diaxial diols by devising a new detachable oxirane precursor containing a

trifluoromethyl ketone moiety and ethylene tether.




