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Recent synthetic and degradative studies (1) have necessitated a structural revision of 

the entire class of vetivane sesquiterpenes whereby the previously accepted bicycIoC5.3.01- 

decane carbon framework (I) must be discarded in favor of the spiroC4. Sldecane system (II). 

This revision creates some intriguing stereochemical problems, particularly with regard to 

spirovetivanes (2) such as hinesol (III) (3) which possess asymmetric centers in both rings. 

Solutions to these problems hold important biogenetic implications for this unusual class of 

terpenes and at the same time challenge current chemical methodology. This report outlines 

a solution based on synthesis which has been successfully applied to hinesol. 

Vetivane (I) Spirovetivane (II) Hines01 (III) 

In connection with a total synthesis of p-vetivone (4) we prepared a mixture of the 

alcohols2 and&from the corresponding acetyl derivative L. One of these alcohols must be 

racemic hinesol; the other, on biogenetic grounds, may be agarospirol (5). However, both 

epimers exhibited nearly identical properties and the stereochemistry of the isopropylol 

grouping could not be ascertained. We therefore undertook an unequivocal synthesis of 

alcohol 2. 
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Our synthetic scheme (Chart I) takes advantage of the unambiguous stereochemical 

arrangement of the tricyclic enzto ensure an eventual c& relationship between the C-2 

substituent and C-6 of the Spiro system (cf. 11). -- This relationship seemed a priori the more _- 

likely one for hinesol on biogenetic grounds. 

The tricyclic dienone5was prepared from 6-methoxy- I-tetralone (4) by an improved - 

variation of Masamune’s (6) route. Addition of lithium dimethylcopper (7) afforded the con- 

jugated ketone&as a 1:4 mixture of a+ (a series) and sy_” (b series) isomers (8). The 

stereochemistry of these adducts was unequivocally established through single crystal X-ray 

structure analysis (9) of the p-bromophenylurethane derivative of homoallylic alcohol 2. 

Chart I 

a series’; as shown 

b series, epimeric at C-4 
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Dropwise addition of the enolate derived from the 1:4 mixture of enones & and $i& to 

aqueous sodium dihydrogen phosphate followed by reduction of the resulting p, y-unsaturated 

ketone with lithium aluminum hydride and oxidation of the acetate derivative of the derived 

alcohol 1 afforded, after treatment with acid, the dienone j_ (50% overall yield) as a 1:4 

mixture of the anti (8a) and syn (8b) isomers. Hydrogenation of the minor component& 

(purified via preparative gas chromatography) afforded a mixture (cis-trans) of saturated -- - 
ketones which yielded (35% overall) the enone 9” upon bromination-dehydrobromination (10). 

Reduction with LiAl(OtBu)3H followed by epoxidation of the resulting allylic alcohol and 

reduction of the epoxide with LiAlH4 gave the diol 10a _. Selective esterification with methane- 

sulfonyl chloride followed by basic fragmentation (11) of the diol monomesylate thus secured 

afforded the unsaturated ketone l& (60% overall yield: Xmax fi1m3.24, 5.87, 6.08, 10.01 and 

10.95 p). Addition of methyllithium, acetylation of the resulting tertiary alcohol, and 

epoxidation of the vinylic grouping led to the epoxy acetate 12a in nearly quantitative yield. - 
Reduction of the epoxide with LiAlH 4, selective acetylation of the resulting diol and dehydra- 

tion of the tertiary alcohol thus secured afforded the unsaturated acetate 13a (60% yield). - 
Cleavage of the acetate grouping followed by oxidation of the derived alcohol yielded ketone 

2 which, in turn, was converted to racemic hinesol upon treatment with ethereal methyl- 

lithium. 

Application of the above scheme to the epimeric dienone 2 led to an unsaturated 

alcohol (2b) whose spectral and chromatographic properties were virtually indistinguishable - 
from those of hinesol. However, the derived acetates showed distinctly different gas 

chromatographic retention times with the acetate from alcohol 2a being identical with - 
authentic hinesol acetate. 
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Studies aimed at resolving this apparent disparity are in progress. 
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