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Thesis Summary 

Marine natural products have attracted many organic chemists and biologists because of their 

unique structure and biological activities. However, due to the small amount of them from natural 

source, their biological activities have not been investigated enough. To solve the problem, the total 

synthetic studies have been carried out. 

I focused on biselyngbyaside (BLS), an 18-membered macrolide glycoside, isolated from the marine 

cyanobacterium Lyngbya sp. collected at Okinawa. BLS and its derivatives exhibited growth-inhibitory 

activities against HeLa and HL60 cells. BLSs inhibited the ATPase activities of SERCA1a and 2a, and 

the X-ray crystal structure of BLSs bound SERCA1a were determined. 

First, total synthesis of biselyngbyolide B (BLLB), which is the aglycone of BLS, was described. For 

the total synthesis, vinyl stannane was synthesized from commercially available glycidol derivative. 

The tri-substituted olefin of the stannane was constructed by the Horner-Wadsworth-Emmons reaction 

with the phosphonate functionalized by the nitrile group. The vinyl iodide segment, the lower part of 

the BLLB, was synthesized from the known aldehyde, oxazolidinone and phosphonate. In the last 

stage, two segments, the stannane and the vinyl iodide were connected by the Shiina reagent followed 

by the intramolecular Stille coupling reaction gave BLLB. 

The next chapter mentioned about the total synthesis of BLS. Unfortunately, the direct glycosylation 

of BLLB didn't provide the desired glycosylated compound. Thus, the glycosylation was carried on the 

middle stage of the synthesis. After the glycosylation reaction, the 18-membered ring structure was 

constructed utilizing the synthetic route of BLLB. For the synthesis of BLS, the Mitsunobu reaction was 

applied to the connection with the stannane instead of Shiina esterification, and the total synthesis of 

BLS was accomplished. 

Finally, the structure-activity relationships were studied especially about the cytotoxicities against 

human cell lines and the anti-malarial activities. To decrease the cytotoxicity against human cells and 

achieve the selective inhibition of malarial strains, the hydrophilic groups were introduced to the side 

chain moiety on BLLB and the biological evaluations of the synthetic analogs were carried out. 

Although the bioactivities against human cells were weakened, the anti-malarial activities became 

weaker than that of natural products. 

The thesis showed the total synthesis of BLSs and that the established synthetic route could apply 

the syntheses of artificial derivatives. It would helpful for the development of the new derivatives for 

the drug leads. 

 


