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Abstract: The enantiospecific synthesis of drimenyl acetate (8), a key intermediate in the synthesis of
biologically active drimanes, and albicany! acetate (14), potent fish antifeedant, from sclareol (1), are
described. Also a short and efficient synthesis of polygodial (22), from albicanyl acetate (14), is shown.

A number of drimane sesquiterpenes showing interesting biological activity occur in nature.! Because of
this, different procedures for their preparation have been described.2 In this paper the synthesis of drimenyl
acetate (8) and albicanyl acetate (14) from sclareol are presented. Albicanyl acetate is a potent fish antifeedant 3
and has been used by the authors in the synthesis of polygodial (22).1

The oxidation of sclareol (1) with osmium tetroxide-sodium periodate leads to the acetoxyaldehyde 2 in
73% yield, which besides being an intermediate in the synthesis of Ambrox®,4 can be transformed into
drimenyl acetate (8) in three simple steps in high overall yield. 8 has been used in the preparation of polygodial
(22),5 warbuganal (23)6 and ugandensidial (24).7 The treatment of 2 with tert-butyldimethylsilyl chloride in
dichloromethane, gives quantitative yields of the corresponding silyl enol ethers (3a and 3b),8 which after
ozonolysis and subsequent reduction with sodium borohydride, lead to the acetoxyalcohol 6 in 95% yield
(schemes 1 and 2).
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a) OsOy/NalO,, PPOH, 45°C, 6 h, 73%; b)CHTBDMS, HNa, THF, -78°C, 4 h, 99%; C) Ac2O, EtaN, 4-DMAP,
THF, reflux, 18 h, 89%.
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The use of the silyl enol ethers 3a and 3b improves considerably the yield of this transformation in
comparison with the use of the corresponding enol acetates (4a and 4b),® with which the yield is 64%. This is
because the triacetate $10 is obtained in the acetylation step, and the ozonolysis produces the stereospecific
degradation of the enol acetate E (4a), while the isomer Z (4b) remains unaltered. The dehydration of the
acetoxyalcohol 6 with POCI3 in Py, and MsCl, Eti3N, DMAP in dichloromethane is not regioselective and
gives equimolar mixtures of the isomers A7, A8 y A8.12, However the use of SnCl4 in dichloromethane allows

the transformation of 6 into drimenyl acetate (8) as the main product, in 61% yield (scheme 2).
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a) O3, MeOH/CHoCly, -78°C, 1 h; b) NaBH,, MeOH, 1, 30 min, 95%; c) LiAlH,MeOH, 1, 40 min, 95%;
d) CigSn, CHeCl, -19°C, dropwise 30 min, 61%; e) CI-TBDMS, 4-DMAP, ElgN, CH Clp, 1t, 2 h, 99%.

The silyl derivatives 3a and 3b can be employed as precursors for other drimanes of interest, such as
(+)-drim-9(11)-en-8-ol (11), isolated from the fungus Aspergillus oriyzae!l which is used in the manufacture
of certain Japanese drinks such as "sake", "tamari” and "shoyu". The ozonolysis of mixture 3a and 3b, and
subsequent reduction with lithium aluminium hydride gives 95% of the diol 7, as shown in scheme 2, whose
transformation to 11 has been previously described!2 (scheme 3).
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Scheme 3

a) TsCl, Py, 4-DMAP; b) Nal, Zn.
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The acetylation of 6 gives the diacctate 12 in 92% yicld, which converts almost quantitatively into an
equimolecular mixture of 14 and 16 by heating with collidine. The elimination of acetate can be regioselective
to AB.12 ysing the silyl derivative 13 instead of the comesponding diacetate 12, in which case the ratio of
15:17 is 2:1 (scheme 4).
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a) Ac20, EtgN, 4-DMAP, THF, reflux, 18 h, 92%; b) coliidne, refiux, 8 h, 99%.

The oxidation of albicanyl acetate (14) with SeO7 and Bu'OOH in dichloromethane, allows the regio and
diastereosclective hydroxylation at the 7a position, yiclding 18 in 85%. By the treatment of 18 with MsCl in
Py and further solvolysis of the mesylate 19, a 67% of 20 is obtained, which saponifies to give the diol 21.
This is converted in polygodial (22) (92%) by oxidation with Swern's reagent (scheme 5).
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a) SeOg, Bu'OOH, CHoClg, 1t, 4 h, 85%; b) MsCl, Py, rt, 30 min, 98%; ¢) NaOAG, H,0, acetone, reflux,
2 h, 69%; d) KOH/MeOH 2N, 2 h, 95%,; e) (CICO)2, DMSO, CHoCl;, EtaN, -78°C, 15 min, 92%.
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