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Summary: Absolute configurations at the C-4 and -12 positions of a new 

type of prostanoids clavulone I (l_), II (2) and III (z), isolated from 

Clavularia viridis Quoy and Gaimard, have been elucidated on the basis 

of chemical and spectral evidence. 

In a previous paper,2 the isolation and structures of a new type of pro- 

stanoids clavulone I, II and III from the Japanese Stolonifer Clavularia viridis 

Quoy and Gaimard have been reported. Here we wish to describe evidence for the 

stereochemistry of the chiral centers at the C-4 and -12 positions of clavulone 

I, II and III as depicted in 1, 2. and 3, respectively. 

Clavulone I (L), II (2) and III (3) each have the same absolute stereochem- _ 

istry at both the C-4 and -12 positions as shown by the following isomerization 
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experiment. Treatment of clavulone I (1) with oxalic acid in methanol at room - 

temperature for 20 days afforded clavulone II (&)(18% isolated yield) and III(z) 

(9% isolated yield) with recovery of 1 (26%), showing that each compound differs 

only in the geometry of the double bond at the C-S or -7 position. 

The absolute 

by converting the 

whose enantiomer 3 

configuration at the C-4 position in clavulones was established 

aldehyde (4) obtained by ozonolysis‘ - of 1 to the lactone (c), 

has been synthesized from D-glyceraldehyde acetonide. Reduc- 
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tion of 4 with sodium borohydride in methanol at room temperature for 1 h gave - 

the alcohol (5). Treatment of 5 with p-methoxybenzyl bromide in tetrahydrofuran - 

and N,N-dimethylformamide in the presence of sodium hydride at room temperature 

for 4 h, followed by the usual work-up, gave the lactone (6) 495 ; [CUD -13O(c 

0.03, CHC13). The spectral data of 6 were identical with those of the enantiomer - 

of 6, which has the S configuration,except for the sign of the optical rotation. - 

This finding proved the stereochemistry at the C-4 position in 1 to be the g con- - 

figuration, and also disclosed the same configuration at C-4 for 2 and 2. 

The absolute configuration at the C-12 position in clavulones was deter- 

mined by examination of the CD spectra of the p-bromobenzoates (8) and (10) which - - - 

were prepared from clavulone I (1). Reduction of 1 with sodium borohydride in _ 

methanol at room temperature for 30 min gave two epimeric alcohols (7) 
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Fig.1. CD Snectra of p-bromobenzoates (8) and (10) in EtOH _ - 

(9)7 in 57% and 13% yield, respectively. The relative stereochemistry at the C-9 

and -12 positions in 7 and 9 was elucidated by comparison of their 1 - - H-NMR spec- 

tra. In L, the C-9 proton appeared at 6 4.42 ppm (brdd,J=5.5,9.6 Hz, changed to 

a doublet (J=5.5 Hz) upon addition of D20), while in 9 the corresponding proton 

shifted downfield to 8 4.76 ppm (brt,J=7.3 Hz). This showed that the C-9 proton 

in 9 is located in the proximity of the acetoxyl group at the C-12 position and - 

deshielded by the C-O bond at C-12, indicating the trans relationship between 

the hydroxyl group at C-9 and the acetoxyl group at C-12 in 2, and thus the cis 

relationship between the two groups in 7. The cis stereochemistry in 7 was fur- - - 

ther supported by the observation of intramolecular hydrogen bonding between the 

hydroxyl proton at C-9 and the carbonyl oxygen of the acetoxyl group at C-12 in 

the ' H-NMR spectrum. The hydroxyl proton at C-9 appeared as a doublet at a rela- 

tively downfield position; 8 3.99 ppm (lH,d,J=9.6 Hz, disappeared upon addition 

of D20). 

Application of the exciton chirality method8 for the p-bromobenzoates of 7 - - 

and 9 provided evidence for the absolute configurations at the C-9 position, thus _ 
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indicating the absolute configuration at the C-12 position. The CD spectra of 

the p-bromobenzoates (S)' and (lO)l' obtained by treatment of 1 and _9 with E- - 

bromobenzoyl chloride in carbon tetrachloride in the presence of triethylamine 

and N,N-dimethylaminonyridine, respectively, are shown in Fig.1. In 8 the nega- 

tive Cotton effect at 255 nm (AhE-3.8) caused by the interaction between the two 

chromophores (the diene and p-bromobenzoyloxy groups) is observed, while the 

positive Cotton effect at 255 nm (AE +6.1) is observed in 10. The negative - 

Cotton effect in 8 indicates the negative chirality of the two chromophores and 

thus the R configuration at the C-9 position. - These results lead to the assign- 

ment of the stereochemistry at the C-12 position as R for clavulone I (1;), and 

the same R configuration at C-12 for clavulone II (2) and III (3). 
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