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Abstract: Acid catalysed rearrangement of sclareolide ((+)-1) produces the propellanes (-)-2, (-)-3 and the linear-fused
cyclopentenone (-)-3 beside the anticipated product (-)-4.

In the course of our synthetic program for the elucidation of structure-odor relationships (SOR)
in the field of amber-woody compounds! we needed the linear-fused tricyclic cyclopentenone 4. For this
purpose we considered the acid catalysed rearrangement of the y-lactone sclareolide (+)-1 to be a
workable route.2 Consequently (+)-1 was treated with polyphosphoric acid (PPA)* (1h, 100° C) and
four main products were isolated (63%; scheme 1) : the two diastereomeric propellanes (-) 2 and (-)-3
in 36% yield [(-)-2 : (-)-3 -3 : 1] and two cyclopentenones (-)-4 and (-)-3 in 27% yield [(-)-4 : (-)-3 ~
5 : 1). Eaton’s reagent® (P,0s in CH,SO,H, 1h, 105° C) furnished a mixture with the same constituents
in 45% yield with completely changed selectivity [40% (-)-4 and (-)-3 in a ratio of 2.5 : 1; 5% (-)-2 and
(-)-3)] from which traces (~1%) of the mechanistically important product 6 could be isolated.*
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A mechanistic proposal for the formation of the propellanes (-)-2 and (-)-3 is depicted in scheme
2. From the starting carbenium ion g two consecutive syn (1,2) hydride and methyl shifts lead to ¢,
which looses a proton to give the olefin d. The latter being a y, d-unsaturated acid derivative,
undergoes an intramolecular olefin acylation to furnish ¢, which after a (1,2) alkyl shift and the loss of
a proton ends up in (-)-2. The formation of (-)-3 reflects merely the well known isomerisation of
sclareolide ((+)-1) to episclareolide ((-)-1),%%" from which epi-d is formed (scheme 3). Protonation of
epi-d can lead to g, which is a precursor of the trace compound 6.8

The selective formation of (-)-4 and (-)-3 without detectable traces of the (9b)-epimer of (-)-4 and
the (3a)-epimer of (-)-3 respectively is worth mentioning. Both in (-)-4 and in (-)-3 the angular protons
H (9ba) and H (3a8) respectively are pseudo axial (NOE diff.), which ensures in both cases the
thermodynamically most stable epimer. The generation of (-)-3 can be rationalised as taking place with
episclareolide (-)-7 as an intermediate.”

The proposed intermediate d, from which the propellane (-)-2 is formed, arises from (+)-1 after
a (1,2) hydride and a consecutive (1,2)-methyl shift; these steps, which were observed here in vitro are
well known in the biosynthesis of a number of diterpenes® (conf. ref. 8).

What concerns the step ¢ —f (scheme 2), ie. the transformation of a bridged-bicyclo (3,2,1)-
skeleton into a bridged-bicyclo (3,3,0)-skeleton, analogous observations have been already made.'®
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In the semsory evaluation (-)-2 and (-)-3 turned out to have a woody, fruity and amberlike
character, (-)-3 being more powerful, whereas (-)-4 and (-)-3 were only weakly woody, (-)-3 showing an
additional weak camphoraceous tonality.

Acknowledgement: Thanks are due to Mr. J, Mirki for the extensive NMR studies and to Mr. M.
Badzong for skilful experimental work.
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