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Total synthesis of potent antibacterial natural products with unique chemical
structures and their structure-activity relationship studies
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The total synthesis of amycolamicin, an antibiotic with a unigue hybrid
molecular structure consisting of five ring systems (A-E units) and potent antibacterial activity
against a wide range of drug-resistant bacteria, has been achieved from a known D-lactic acid
derivative by a 20-step sequence that features: (1) highly diastereoselective construction of the C
ring via a protecting group-free Lewis acid-promoted intramolecular Diels-Alder cyclization of a
teraenal-type acyclic precursor; (2) preparation of the D unit via an extremely diastereoselective
nucleophilic addition of a vinyllithium derivative to an o -azidoketone intermediate; (3) efficient
stereoconvergent N-acylation of an A unit derivatives (a -anomer/p -anomer = 1:1.1) with the CDE
unit (thioester derivativea. We have also succeeded in synthesizing the western, northern, and
southwestern parts of nonthmicin as well as the preparation of the C12-C17 segment of aplasmomycin.
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