Tetrahedron Letters,Vol.30,No.30,pp 3999-4000,1989 0040-4039/89 $3.00 +

.00

Printed in Great Britain Maxwell Pergamon Macmillan plc

A NEW EXPEDITIOUS SYNTHESIS OF (+)-EXC-BREVICOMIN
VIA EFFICIENT C~-C BOND FORMATION OF TRIFLATES

Hiyoshizo Kotsuki,* Isao Kadota, and Masamitsu Ochl
Department of Chemistry, Faculty of Science,
Kochi University, Akebono-cho, Kochi 780 Japan

Abstract: A new expeditious synthesis of (+)-exo-brevicomin from diethyl
D-tartrate as a chiral source 1is accomplished via an efficient carbon-
carbon bond forming reaction of triflates as a key step.

Recently, we have reported a new powerful carbon-carbon bond forming
reaction at the carbon center bearing a B-oxygen functionelity.! The method
relies on a copper{(l)-catelyzed Grignard reaction with resctive triflates.
Within the paper we have also mentioned that the procedure provides a
convenient methodelogy of preparing chiral compounds from simple chiral
building blocks. To realize this concept a new expeditious synthesis of
(+)-exo-brevicomin (1), one of the aggregation pheromones of bark beetles,?
has been carried out by using diethyl D-tartrate as a chiral source.
Although there are several reports on the synthesis of this target
molecule, it still remains a considerable synthetic challenge to devige a
highly successful strategy.?

As shown in antithetic form in Scheme I, in our improved synthesis the
direct preparation of ketal-acetonide 24 from tosyl-triflate 4 is the most
important step. The unprecedented structure of 4 as a key intermediate has
facilitated the control of the reactivity of two hydroxyl funetions, and
hence a new selective procedure to introduce the two kinds of nucleophiles
has been established.

Treatment of diol 6, which 1is readily available from diethyl D-
tartrate,5 with n-Buli followed by p-TsCl provided monotosylate 5, [u]21D
+11.3° (e 2.70, CHCl3)[lit.5 ~12,2°for the enanticmer], in 89% yield.6 Then
5 was converted into tosyl-triflate 4, [a]?lp +7.6°(c 1.26, CHCl3), with
triflic anhydride in the presence of triethylamine. One-pot procedure for
performing the double alkylation of J was accomplished first by the action
of 1.05 equiv. of the Grignard reagent (3)7 in the presence of 0.2 equiv.
of CuBr (0 °, 4 h) and second by introduction of 3 equiv. of MepCuli (room
temperature, 10 h).8 By this ssquence the desired product 2, [a]17D +16.8°
(¢ 0.80, CHCl3), was obtained in 63% yield from 5. The last step of
intramolecular transketalization of 2 was proceeded simply by refluxing in
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dichloromethane with a catalytic amount of p-toluenesulfonic acid to afford
(+)-exo-brevicomin (1), [a]2ly +67.7°(c 1.0, Et50) [1it.9 +84.1°1, in 87%
yield. The overall yield of 1 for four operations from 2 was 48.8%! This
result clearly demonstrates that the present study consgtitutes the best
synthetic route to reach the title compound.3
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