Tetrahedron Letters,Vol.25,No.34,pp 3693-3696,1984 0040-4039/84 $3.00 + .00
Printed in Great Britain 61984 Pergamon Press Ltd.

Enantioselective Synthesis of E,E Diene Alcohols and Ethers.
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Summary : Starting from the readily accessible organometallic complex 1, the optically
active dienes 6 and 7 have been prepared in high stereoisomeric (E,E > 95 %) and enantiomeric
(e.e >95 %) purity.

Functionnalized dienes are versatile intermediates in organic synthesis, for instance in
Diels-Alder m @

easily prepared ; the main approaches include olefination procedures with optically active compo-

(3)

or carbene reactions. Dienes bearing a chiral allylic carbon atom are not always

nents ; either the aldehyde or the phosphorus reagent may contain the chiral center.
The use of chiral butadiene iron tricarbonyl complexes offers an interesting alternative to such
methodologies : starting from a very few chiral complexes, a large variety of optically active
dienes can in principle be obtained.

The purpose of this letter is to describe our preliminary results in this area : using the

readily accessible complexes (+) 1 or (-) 1 (5), the dienes 6 and 7 bearing alcohol or ether func-
CHBCO CH3C02
a: R =H
6 7 b: R = CH 3

tions have been prepared in an high stereoisomeric (> 95 % E,E) and enantiomeric (> 95 % e.e)
purity.
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The reaction of complex (-) 1 with CH Mgl (THF, -15°, 80 % overall yield) gives a 2/1

mixture of alcohols(-) 2 and (-) 3 easily separated by chromatography(s). Their stereochemistry
is established as follows :

. 7 - .
- X-ray data on racemic (&) 3 @) allows an unambiguous assignment of the relative con-

figuration of the carbon atoms, as indicated. It is in agreement with literature data concerning

(8)

this "¥ endo" type complex

Edl), & CHO
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- The absolute configuration (IR, 4S) of the starting complex (-) 1 has been previously
established by X-ray analysis (9). (-) 2 is then the (IR, 4S, 5S) derivative and (-) 3 the (IR, 4S, 5R).

Protection of the alcohol function [HC(OCH3)3 in CH2C12 with a catalytic amount of
TsOH, 80 % yield] gives stereoselectiwly the corresponding ethers (-) 4 and (-) 5. This reaction
occurs with retention of configuration as shown by comparison of X-ray data of racemic (%) P
with those of (%) 3 (7). Decomplexation is best accomplished (yields > 90 %) by Ce(NH[\‘)z(NO:,’)6
in CH;OH at -15° an-, (-) 2 gives 6a and (-) 4 yields 6b U2 Their (R) enantiomers 7a and 7b
are obtained starting from (-) 3 and (-} 5 13,
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All these dienes are pure (> 95 %) E,E isomers by lH and 13C NMR. The optical purity

(e.e. >95 %) of alcohols 6a and 7a is easily established by NMR using Eu(tfc)3 complexes (M).
(15)

After correlation
obtained for ethers 6b and 7b.

and comparison of the optical rotations, a similar purity (e.e> 95 %) is

These organometallic complexes thus provide an easy synthesis of functionnalized E,E
dienes of known absolute configuration with an high optical purity. The synthesis of other dienes
and the application of these chiral compounds in synthesis are currently under active investigation

in our laboratory.
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