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ASYMMETRIC TOTAL SYNTHESIS OF OPTICALLY ACTIVE o-CURCUMENE
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Summary: (R)-(-)-a-Curcumene has been prepared in 66% optical yield and in 34% overall yield in
five steps by means of asymmetric Grignard cross-coupling reaction catalyzed by a nickel complex

of chiral (aminoalkylferrocenyl)}phosphine as a key carbon-carbon bond forming step.

We report here the first successful case of a transition metal complex catalyzed asymmetric
synthesis of sesqulterpenes,1 that 1s, our initial results on the application of the nickel-
catalyzed asymmetric Grignard cross-coupling reaction? to the preparation of optically active
terpenes, The following Scheme outlines the synthetic route to the title compound, (R)-(-)-a-

curcumene (1).3
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The first key step is the catalytic asymmetric cross-coupling between racemic Grignard
reagent 2 and vinyl bromide 3 in the presence of nickel catalyst containing a chiral ferrocenyl-
phosphine, (S)-(R)-PPFA, which we have recently 1:»1'eparecll+ and found to be one of the most effec-
tive chiral ligands for the high asymmetric induction.? The anti-Markownikoff hydrobromination
of 4 could be accomplished by our new method: a sequence of hydrosilylation, organopentafluoro-
silicate formation, and the NBS-cleavage of the silicon-carbon bond.5 The final carbon-carbon
bond formation was achieved by the cross-coupling of the Grignard reagent derived from bromide
7 with 1-bromo-2-methylpropene in the presence of Ni{dppp)}Cl,, dppp = Ph,P(CHy)3PPhy, as a cata-
1lyst® to give (R)-(-)-a-curcumene in 66% e.e., based on the published maximum rotation, 337

The observed optical purity and the predominant formation of the R enantiomer both are con-
sistent with the previous results? obtained from the reaction between the l-phenylethyl Grignard
reagent (p-methyl group lacking) with vinyl bromide.

The availability of a-curcumene of high optical purity in 34% overall yield in five steps
from readily available materials demonstrates the efficiency of this approach to asymmetric syn-
thesis of terpenes. Further application and improvements of the present procedure are now in

progress.®
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