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Trapping of Kekulé Structures via

CuEMICAL COMMUNICATIONS, 1970

Co-ordination to Iron. Positional

Isomerism in Bis-tricarbonyliron Complexes of 3,a-Dimethylstyrene

By RAE VicTor, R. BEN-SHOSHAN, and S. SAREL*

(Department of Pharmaceutical Chemistry, The Hebrew University School of Pharmacy, Jerusalem, Isvael)

Summary meta-Substituted a-methylstyrene and penta-
carbonyliron afford on irradiation two isomeric bis-
tricarbonyliron complexes, in each of which one of the
Kekulé structures is trapped.

ONE of the aspects of transition metals that has aroused

from the reaction mixture of 3,a-dimethylstyrene (II) and
iron pentacarbonylf.

The coloured isomers precipitated from petroleum
solution were separated manually and recrystallized.
Structure (III) was assigned to the orange crystals, m.p.
116° (dec.), and structure (IV) to the purple crystals, m.p.
93° (dec.), on the basis of evidence given below.
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2 The methods of assigning chemical shifts are described in ref. 2. » Broad due to H-C-C-C-H splitting.

recent interest among organic chemists is their ability to
trap otherwise transient or hypothetical organic species.
We now report the isolation and characterization of two
isomeric iron carbonyl complexes derived from trapping of
the Kekulé-type structures of an appropriately substituted
styrene.

Irradiation of styrenes in the presence of pentacarbonyl-
iron yields, among other products, a novel bis-tricarbonyl-
iron complex (I), in which all six “‘aromatic” 7r-electrons are
bonded in diene-fashion to iron.2 'We applied this reaction
{0 a meta-substituted styrene in the hope of obtaining two
complexes analogous to (I). These would constitute
positional isomers by virtue of the two distinct environ-
ments the substituent can find in the co-ordinated styrene.
Indeed, the two isomeric complexes (IIT) and (IV), bis-
tricarbonyliron-3,a-dimethylstyrenes, emerge on work-up
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+ In contrast, on parallel reaction of 2,a-dimethylstyrene we have isolated only one of the two theoretically possible isomers of this

type, the one in which the ring methyl group appears at position 8.

1 Lr. (hexane): (III), vco = 2048, 2036, 1990, 1977, and 1961 cm—*; (IV), veo = 2048, 2036, 1984, 1977, and 1965 cm-L

comparison, see values in ref. 2.
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The structures assigned are in agreement with the mass
spectral pattern (M3 = My, = 412), and the ir. spectra
show absorptions in the CO region that are typical for a
styrene—bis-tricarbonyliron complex.} The n.m.r. spectra
permit unequivocal assignment of the structures (I1I) and
(IV) to the isomers (Table).

The feature of greatest contrast in the n.m.r. spectra is
the shift of approximately 1 p.p.m. of the ring methyl
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protons from isomer (I1I) with methyl at position 7 (7 7-42),
to isomer (IV) with methyl at position 5 (r 8-43). This
upfield shift in going from ‘‘inner” to “‘outer’’ positions of
the diene is a well-documented characteristic of cyclic
diene-iron tricarbonyl complexes.?
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