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Abstract : It is shown that substituted conjugated cyclohexadienyl iron
carbonyl complexes can be easily prepared, under thermodynamic control by
isomerisation with Fe(CO)5 of easily accessible 4- vinvlcyclohexene
derivatives. When an HCl modified Fe(CO)5 catalyst is added, the reaction
proceeds under kinetic control.

Cyclohexadienyl derivatives are most commonly obtained from aromatic
products by Birch reduction (1) ; they can be further isomerized to
conjugated systems by Fe(CO)5 which is a powerful synthetic auxiliary (2).
In the present paper we describe our results (see Table) which show that 1
and 2-substituted cyclohexadienyl iron tricarbonyl complexes can be prepared
from easily accessible 4-vinvlcyclohexene (3) or derivatives thereof (4).
This overall procedure for the preparation of substituted conjugated
cyclohexadiene derivatives can replace advantageously the Birch reaction.
Using 1.2 equivalents of Fe(CO)5 in (nBu)ZO under reflux, the 2-substituted
cyclohexadienyl complexes 3, 6 and 9 are obtained with good yields and high
selectivity (entries 1,3,5). This selectivity is completely reversed
(entries 2,4,6) by the addition to the reaction mixture of catalytic amounts
of complex I prepared independently by bubbling gazeous HCl in an n-butyl
ether solution of Fe(CO)5 (5). Under these conditions l-substituted
cyclohexadienyl cowplexes 2, 5 and 8 are obtained as major products, with a
good selectivity. Inspection of the Table shows that the reaction
selectivity is not much altered by the nature of R (compare for instance
entries 1 and 3 or 2 and 4) or the position of the double bond (compare
entries 3 and 5 or 4 and 6). The kinetic nature of l-substituted complexes
2, 5 and 8 was demonstrated by equilibration experiments. Treatment of
reaction mixtures (see entries 2,4,6) where these derivatives are the major
components, under equilibrating conditions (6) (98% H2504, for a few
minutes, or in refluxing (nBu)20 for 24 h) yielded a mixture containing
mainly 2-substituted complexes 3, 6 and 9, which are therefore the
thermodynamic products of the reaction.

The reactions described provide a new efficient way of preparing
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selectively conjugated cyclohexadienyl iron tricarbonyl complexes
substituted in either position 1 or 2. The latter are known to offer an
interesting synthetic potential particularly in cycloaddition reactions (7).
The mechanistic questions raised by the present results, as well as the
structure of complex I are presently under investigation.

TABLE
Entry R Starting Reaction Yield (c) Products
Material Conditions (%) (Ratio)
R R R
N
Fe(CO)3

1 H 1 a, 24h(d) 90 2(1) 3(9)

2 H 1 b, 24h 95 2(6) 3(4)

3 COOMe 4 a, 24h 76 5(1,5) 6(8,5)

4 COOMe 4 b, 24h 77 5(7) 6(3)

©4\/CN 7 a, 24h 91 8(2) 9(8)
b, 24h 85 8(8) 9(2)

a) In a typical experiment diene 1 (1.08 g) is reacted with Fe(CO)5(2.35 qg)

[S,]

in refluxing n-butyl ether (25ml).

b) Complex I (0.2 g) (5) is added to the reaction mixture (see above).
c) Isolated by chromatography on silica gel.

d) See reference (8).
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