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SYNTHESIS OF MACROCYCLIC TERPENOIDS BY INTRAMOLECULAR CYCLIZATION VI,
SYNTHESIS OF CEMBRA-3E, 7E, 11E, 15(17)-TETRAEN-trans-16, 2-OLIDE
Mitsuaki Kodama, Toshiya Tokahashi and Shé [1t3
Department of Chemistry, Tohoku University

Sendai 980, Japan

Abstract A synthesis of the naturally-occurring title compound has been accomplished. [t represents
the first success in the synthesis of the naturally-occurring cembranolides.

Cembrene-based diterpenoids have attracted much attention recently, because they abound in marine
invertebrates as well as in insects, both stimulating sources of investigation, and many of them show interest-
1)

ing biological activities However, all the biologically active cembranes from marine sources possess with

few exceptions, a lactone— especially an a-methylene lactone— function in the molecule. Although a

2)

, none of these lactones (cembranolide) has been synthesized. We now wish to report the first

few efficient methods for the construction of cembrane carbon skeleton have been developed by us™’ and

3)

other groups
successful synthesis of a cembranolide, i.e. cembra-3E,7E, 11E, 15(17)-tetraen-trans-16, 2-olide 1, recently
4)

isolated from the soft coral, Sinularia mayi /.
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Nephthenol phenyl suifide 2, now available in large quantity by the method developed by usz), was

first dehydrated to the tetraene 3. Periodate oxidation of 3 to the mixture of sulfoxides followed by [2,3]-

6)

in 67% overall yield Hydroboration using 9-
)

sigmatropic reurrcngemenfs) yielded the allylic alcohol 4
BBN took place selectively at isopropenyl group to afford the diol Qé (diastereomeric mixture) in 81% yield.
The diol 5 is sensitive to acid and, when exposed to dilute acids or subjected to Jones' oxidation, gave
the ether Qb) in good yield. However, on pyridinium dichromate (PDC) oxidation, 5 dofforded the desired
lactone Zé' 7) (ca 1 1 mixture of diastereomers) in 37% yield along with the ether 6 (17%). Phenylselenyl-

ation of 7 followed by oxidative deselenylation afforded the a-methylene-Y-iactone 1, m.p. 53-54.50C8),

6)

and its isomer 8" in 60% and 12% yields, respectively. Identity of thus obtaned 1 with natural product4)
was confirmed by the comparison of their PMR and CMR spectra.

The authors thank Dr. M Nakayama, Hiroshima University, for the spectra of natural 1.
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