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Abstnwtz The asymmetric dihydroxylation of geranyl acetate, neryl acetate and trans, trans - 
famesyl acetate was studied using the new Sharpless’ ligands (DHQD)2-PHAL and 
(DHC&-PHAL. High enantioselectivity was always observed. High positional selectivity for 
the 6,7-olefin was observed in the case of the monoterpene acetates. 

Exceptional progress has been made in the last years in the development of the catalytic asymmetric 
dihydroxylation (AD) of achiral olefms by means of 0s04 and a variety of chiral ligands.lm3 Sharpless has 
succeded recently in the regioselective monodihydmxylation of simple dienes. leading to ene diols with high 
enantiomeric purity.’ This prompted us to investigate the AD of some important acyclic unsaturated 
monoterpene and sesquiterpene alcohols. We anticipated that the monodihydroxylation products would be 
valuable chiral synthons which can be used for the synthesis of various natural products in optically active 
farms. Some syntheses of these compounds have been previously published. However, these suffer from the 
fact that they either lead to racemic compounds or necessitate lengthy mutes to introduce the new stereogenic 
centers with the de&d absolute configuration. 4 For comparison with the AD reaction, we first selected 
geranyl acetate la (Flulca, purity > 99%) as the test substrate in a non enantioselective catalytic Os04 
oxidation. We followed the Van Rhecnen osmilation proced~re,~ but using the quaternary mixture py - THF - 
‘BuOH - H@ (0.2 : 11 : 3.4 : 1.2) as a solvent. After stirring overnight at room temperam and 3 h at 35oC, 
the naction proceeded to a 5 : 1 mixture of the 6,7diol (2a) and 2,3-diol (3a) in 57% yield (84% on 
recovered la) with the tetrol4a (mixture of diastereomers) found in traces.” 
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bR=H 
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Positional selectivity in monodihydroxylation of the more electron-rich trisubstituted olefin’ was 
expected to be improved substantially by using Sharpless’ AD procedure with the new phtalazine cinchona 
class of ligands.3*s A dramatic evidence of the benefits of ligand-assisted catalysis was shown in the AD of 
geraniol (lb, Fluka, purity > 99.5%). The reaction of lb with AD-mix-a at 0’32 gave in fact, after 24 h, the 
two olefins 2b and 3b in a 8 : 1 ratio and 52 % yield ? Even better results were obtained simply starting from 
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show a slight preference for the less encumbered olefm nearer the terminus; however, the modest 
regioselectivity makes this method impracticable for synthetic applications. The 10,lldiol acetate 14 was 
further converted to the corresponding 10-O-mesylatc (17) by treatment of 14 with MsCl in py at -loo C for 1 
hour. Reaction of 17 with Kzq in MeOH at r. t. for 2 hours afkded (S)-(-)-lO.ll-epoxyfamesol (llQa oil, 
[aIDa - 2.0 (c 1, MeOH), with the inversion of coniiguration14 at the chiral center of 14 (65 % from 14). This 
result a.llow~~~ the assignment of the R absolute configuration to the stereogenic carbon atom C(10) of 14 and 
indicates that the sense of asymmetric induction in the Sharpless AD of famesyl acetate (12) is the same as 
for other hisubstituted olefms (see formulae 13-16).13915 

In conclusion, the Sharpless asymmetric dihydroxylation of geranyl and neryl acetates allows the 
one-step synthesis of the very versatile chiral synthons $6.10 and 11 with high enantioselectivity; on the 
contrary, the AD of farnesyl acetate gave only modest regioselectivity for the lO,ll-olefin, although with 
high ee. 
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