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Abstract 
Ossamycin, a 24-membered macrolide antibiotic, was reported in 1965 as a second metabolite of 

Streptomyces hygroscopicus var. ossamyceticus isolated from a soil sample collected in South America. 

This natural product similar to apoptolidin and oligomycins, inhibits oxidative phosphorylation by targeting 

the mitochondrial F0F1 ATP synthase, and might be a promising candidate for effective antitumor agents 

from recent biological examination by National Cancer Institute.  The first total synthesis of ossamycin was 

planned to develop an efficient synthetic methodology, which would be applicable to elaborate more 

biologically effective derivatives.  This synthetic process is summarized as follows. 

1.  Synthesis of the polyol subunit 

An asymmetric synthesis of the polyol subunit, in the left side of ossamycin, was achieved by a 

unique methodology of asymmetric induction using the steric hindrance of neighboring group. 

This approach enabled to construct the stereogenic carbon centers in sufficient yields and 

selectivity without any asymmetric reactions.  In the epoxidation step, a p-methoxybenzyl group 

effectively functioned as a new anchoring group in the Miyashita epoxidation, while only that of TES groups 

was reported.  At the final stage, the dimethylcarbamate-promoted regioselective ring opening reaction gave 

the asymmetric C4-C5 positions of the desired polyol subunit cyclic carbonate. 

2.  Synthesis of the intermediate of the L-ossamine and its glycosylation 

An efficient synthetic approach of the demethylossamine, a very unique amino-sugar 

intermediate of ossamine, from D-threonine was developed.  This synthetic method (75% in the 

total yield), based on a chiral pool approach, was more efficient than the Koskinen protocol 

(41% in the total yield). 

3.  Synthesis of the spiroketal subunit 

(R)-10-t-Butyldiphenylsiloxy-dec-4-yn-3-ol, which is an optically active intermediate of the 

spiroketal ring system, was prepared from racemic alcohols by utilizing Candida Antarctica 

lipase. 

 
 

 


