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Reaction of lithium organocuprates with allylic esters is a facile method for the formation
of new carbon — carbon bonds.2 The stereochemistry of this reaction has been recently investi-
gated.3 This data has prompted us to report our relevant findings concerning this reaction in

our approach to the synthesis of p~menth—~2-enes.
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The allylic alcohols4, l_a_s, @6’7, Qs and gs were first converted (MeLi/Mesitoyl Chloride)
to their corresponding mesitoates7, 1b, 2b, 3b and 4b. Reaction of either 1b or 3b with 1 equi-
valent of lithium dimethylcuprate in ether at 0°c overnight afforded 67% and 84% yieldsg, re-
spectively, of cis-p-menth-2-ene, 5. None of the allylic isomers, 7, or 8, or the epimer 6, were
11,12 by

diimide. Reaction of either 2b or 4b with 1 equivalent of lithium dimethylcuprate in ether at

present.l0 The structural assignment was further corroborated by reduction of § to 9a

0°c overnight unfortunately afforded13 in 77% and 57% yieldsg, respectively, the same identical
67:33 mixture of 6 and 8. However, none of the cis-alkenes 5 and 7 could be detected. The
structural assignments were corroborated by reduction of the reaction mixture to the saturated

hydrocarbons _9_b11 and 10b14.
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Previous approaches1 to the p~menth-2-enes have all utilized base~induced elimination

reactions of esters, halides or quarternary ammonium salts derived from isomeric menthols. While
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trans-p-menth-2-ene, 6, can be obtained readily from menthol the cis~isomer, 5, is not
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easily accessible via this approach. This is due to either 1mac(:ess:lb111ty22 of the precursor,
isomenthol, 14, or lack or complete stereospecificity in the elimination reaction of the tosyl-
ate of neoisomenthol, l5_22. Thus, our cuprate approach to p-menth-2-enes is the synthetic com-
plement of the traditional elimingtion approach.
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In addition to the synthetic utility of these results, there are strong mechanistic impli-

cations. That the trans—allylic mesitoates, 1lb and 3b, gave only the same cis~alkene, 5, and

the cis allylic mesitoates, 2b and 4b, gave the same mixture of trans-alkenes, 6 and 8, concurs

with Goerings proposa13’23 of a symmetrical intermediate, or its equivalent, which can maintain
geometric integrity. However, our results raise new questions about the mechanism of these
displacements. Goering's systems, 5-substituted cyclohexenyl substrates, were inherently sym-—
metric with respect to formal SN-2 and SN-2' attack in the proposed intermediate. Our 6-substi-
tuted cyclohexenyl substrates clearly show that the relative proportions of formal SN-2 and SN-2'
attack can be profoundly influenced by the stereochemistry of an extrinsic asymmetric center.
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