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A BIOGENETIC-TYPE SYNTHESIS OF (f)-APLYSIADIOL, A BROMINATED DITERPENE 
ISOLATED FROM THE MARINE MOLLUSC APLYSZA KURODAZ 

Han&i Niwa,* Shigeru Ieda, Hideaki Inagaki, and Kiyoyuki Yamada 

Department of Chemistry, Faculty of Science, Nagoya University, Chikusa, Nagoya 464, Japan 

Summary: (f)-Aplysiadiol (1). a brominated diterpene having a ram, prenylated eudesmane skeleton was 
synthesized starting with (*)-hedycaryol(2) in a biogenetic manner. 

Aplysiadiol(1) isolated ftom the Japanese marine mollusc ApZysti kurodai is a brominated diterpene 

having a rate, prenylated eudesmane skeleton.1) A biogenesis of aplysiadiol(1) is shown in Scheme I. A 

prenylated germacrene-like precursor (A) biO8yMhe8ized from geranylgeranyl pyrophosphate (GGPP) may be 

converted into 1 through an intermediate (B) formed by a bromine(I) cation induced stereospecific transannular 

cyclization. Described herein is a stereocontrolled synthesis of racemic aplysiadiol(1) on the lines of the 

biogenesis. 
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Scheme I. Biogenesis of Aplysiadiol(1) 
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We have chosen (f)-hedycaryol(2) as the starting material, which was easily prepared from (E,E)- 

farnesol by the Kodama-Ito method with slight procedural modifications.2) The bromine(I) cation induced 

stereospecific transannular cyclization of hedycaryol(2) pnxxeded smoothly on reaction with N- 

bromosuccinimide (1 equiv) in t-BuOH (25 “C, 1 h) to provide a mixture of bxominated bicyclic alcohols 3-5.31 

HPLC separation of the mixture?) furnished pure 3.4, and 5 in 33% 24%. and 33% yield, respectively.3 Of 

the thme bicyclic alcohols, spectral properties of 3 (mp 71-72 “C!) were identical with those reported for natural 

brasudo1,6) establishing the relative stereochemistry of 4 and 5 as depicted below. For the synthesis of 1, 

bicyclic alcohol 4 was converted into diene 6 in 72% yield by dehydration with SOCl2 (3 equiv) in Py-toluene 

(-78 “C. 1.5 h). Selective hydroboration of the disubstituted double bond in diene 6 with BHj’I’HP (0.5 mol 

equiv) in THP (0 T, 1.5 h) followed by H202_NaOH oxidation (25 T, 30 min) provided alcohol 7 in 83% yield 

as a 1:l mixture of the diastereomers concemlng the secondary methyl group. Photosensitized oxygenation’l) of 

7 pmcec&d stereoselectively. An oxygen-bubbled pyrldine solution of 7 containing hematoporphyrin was 

itradiated with a 400 W tungsten-halogen lamp (25 ‘C. 6 h). Reduction of the crude oxygenated products with 
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Ph3P (1.3 equiv) in acetone (25 “C, 2 h) gave the desired, angularly oxygenated diol8 in 45% yield, which upon 

Swem oxidation gave aldehyde 9 in 80% yield Carbon chain elongation of 9 was performed by utilizing 

Stille’s method.*) Thus, aldehyde 9 reacted with trlfluoromethanesulfonic anhydtide (1.6 equiv) and 2,6&t- 

butyl-4-metbylpyridine (4 equiv) in CH2Cl2 (25 “C. 36 h) to provide the desired Q-enol triflate 10 (58%) as the 

major product along with the isomeric Q-enol tritlate (10%).9) The stereochemistry of the triflates was 

unambiguously determined by comparison of the l3C NMR spectral data of Q-10 with those of the Q-isomer. 

Stille’s coupling@ of Q-enol triflate 10 and vinylstannane 11(3 equiv)lo) was effected with Pd(Ph3P)d (0.036 

equiv), CsF (1 equiv). and LiCl(O.17 equiv) in THF (25 OC, 60 h) to give (f)-aplysiadiol (1) in 31% yield along 

with the 55% recovery of the starting Q-10. Spectral and chromatographic properties of synthetic (f)-1 were 

identical with those of natural 1 in all respects. 
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