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FIRST PREPARATION OF (+)-SPATHULENOL.
REGIO- AND STEREOSELECTIVE OXIDATION OF (+)-AROMADENDRENE WITH OZONE.
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Abstract: (+)-Spathulenol was prepared for the first time in three reaction steps from (+)-
aromadendrene by two subsequent ozonizations the second of which was regio- and stereo-

selective, followed by a Wittig reaction. The overall recycle yield was 13%.

(+)-Spathulenol (1), a sesquiterpene alcobol with an azulene skeleton, has been identified as

a constituent of many essential oils such as Eucalyptus spathulata var. grandiflora! and

Chamomille2?. Maurer® and ter Heide! found that (+)-spathulenol is also present in Clary Sage

0il. The presence of 1 in Spike Lavender 0il spanish has also been demonstrated by ter Heide®.

As these essential oils are important for the flavour and fragrance industry, and the isolated

spathulenol had interesting olfactive properties, we decided to synthesize (+)-spathulenol.

The only synthesis of spathulenol described in the literature was reported by Surburg®, who
obtained (-)-spathulenol in an 18-steps synthesis from (-)-B-pinene. The overall yield of this
laborious preparation was 0.2%.

(+)-Aromadendrene (2a) would appear to be a more attractive starting material for the synthesis

of (+)-spathulenol. It is present in the distillation tails of the oil of Eucalyptus globulus,

which is commercially available’. One should be able to prepare 1 by regio- and stereo-

selective oxidation of 2a.
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One of the methods recently published for the oxidation of a compound with a tertjary
hydrogen atom to the corresponding tertiary alcohol is by reaction with ozone®. It is also

known that the hydroxylation proceeds with an almost complete retention of configuration®.
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It was recognized that the presence of the exocyclic double bond would complicate the
ozonization of 2a. Difficulty might also be expected by the presence of other tertiary

hydrogen atoms. Among its impurities, (+)-aromadendrene 2a contains 12% of 2b?9,

Ozonization of (+)-aromadendrene 2a in ethanol followed by reduction with triethyl phosphite
gave a 4 : 1 mixture of the ketones gglz and 3b in a yield of 87%. The ketone 3a was purified
by crystallization.

Apoaromadendrone 3a was oxidized by ozone using cyclohexane as solvent until achieving a
conversion of 50%13. Hydroxyketone 4 was obtained in a yield of 9% (recycle 18%).

Hydroxy ketone 4 was converted in 79% yield to (+)-spathulenol (1) using methylene triphenyl
phosphorane!? as described by Surburg and Moudon® for (-)-spathulenol.
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