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Synthetic study on pactamycin by means of desymmetrization
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in vitro in vivo

The aminocyclopentitol antibiotic pactamycin, isolated from fermentation
broth of Streptomyces pactum var. pactum, exhibits antitumor and antiviral activities, as well as
cytotoxicity toward Gram-positive and Gram-negative bacteria. The molecule contains six contiguous
stereogenic centers with three consecutive tetra-substituted carbons on a heteroatom-rich
cyclopentane core, and this novel structure, as well as the remarkable biological activities, makes
it an attractive target for total synthesis.

Our first-generation synthetic approach, the construction of the cyclopentane core of pactamycin
achieved by catalytic Rh-mediated desymmetric aziridination and ring-contraction reaction as key
steps.

Ourpsecond—generation synthetic approach, A formal total synthesis of pactamycin accomplished by
fageigelective and regioselective nitroso Diels-Alder (NDA) reaction as key step in 11 steps and 20%
yield.
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Scheme 1
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