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7-0XABICYCLO[2.2.1])HEPT-5-EN-2-ONE AND ORGANOCUPRATE REAGENTS

*
0dén Arjona, Roberto Ferndndez de la Pradilla, Cristina Manzano, Sonia Pérez and Joaquin Plumet

Departamento de Quimica Organica, Facultad de Quimica,

Universidad Complutense, E-28040 Madrid, Spain.

Summary. Lithium organocuprates add with high stereoselectivity to the hindered endo face of
the carbonyl group of 7-oxabicyclof2.2.1]hept-5-en-2-one to yield the corresponding exo
alcohols.

The stereochemical outcome of nucleophilic additions of organolithium and Grignard
1
reagents to bicyclic ketones is a well documented process . Thus, the reaction of the readily
2
available optically pure 7-oxabicyclo(2.2.1)hept-5-en-2-one 1 with a variety of

organolithium and Grignard reagents yielded the expected endo alcohols 2 with very high
3
stereoselectivity . The preparation of the exo isomers 3 was then addressed. TFor this
4
purpose, the reagent developed by Macdonald and Still , prepared by addition of Meli to

MepCuli, was perceived as an appealing possibility. It was envisioned that coordination of
the "unreactive"5 lithium dimethylcuprate with the carbonyl group6a and with the oxygen
brigde6b should block the exo face of 1, thus forcing nucleophilic attack by methyllithium to
occur from the endo face of the molecule. The results obtained are summarized in the Table7.
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Entry R R' 2/3 ratio Yield (%)
1 Me Me 1:6 80
2 n-Bu n-Bu b 70
3 ~ Ph ~ Ph 10:1 75
4 Me® 1:6 85
5 - n-Bu® b 75
6 B Ph® 1:6 85

a) Yields of pure, isolated products. b) Only exo isomer (3) was detected. c) The reaction
was conducted exclusively with R'pCuLi.

When 1 was treated with MeLi-MepCuLi (3 equivalents), a mixture of alcohols 2 and 3 in a
1:6 ratio was obtained. The introduction of a n-butyl group was effected in a similar

fashion; these results seemed to confirm our hypothesis. However, the reaction of 1 with

5547



5548

PhLi-PhyCuLi yielded a 10:1 mixture of 2 and 3, perhaps indicating that nuclecphilic addition
was taking place faster than complexation in this case8

In order to check that the cuprate did not react with the carbonyl group, the reaction of
1 with MejCuli was examined (entry 4). Surprisingly, a mixture of 2 and 3 was obtained in
identical ratio as when MeLi-MejCuLi had been utilized; analogous behavior was observed for
n—BuyCuli and PhpCuli yielded a 1:6 mixture of 2 and 3. 1In all cases, the reactions were
instantaneous and required an excess of cuprate.

The reaction of 1 with simple lithium organocuprates in an instantaneous manner and in
high yields is unprecedented in the literature. The dramatic reversal of stereoselectivity,
with respect to organolithium and Grignard reagents, is a wunique phenomenona, formally
analogous to the use of MeLi~MAD for the preparation of equatorial cyclohexanolsg. The scope
and synthetic potential of this methodology (an example of which 1is described in the
following report) as well as the clarification of the mechanism of the process are currently
being explored in our laboratories.
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