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NOVEL IRON COMPLEXES OF [2.2]PARACYCLOPHANE

*
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Summary: The synthesis of [2.2]paracyclophane-iron complexes 4 (R=H or Me) is

described.

The synthesis of organometallic ptychopolymers,1 based on through-space
conjugated T-complexes, constitutes a synthetic challenge of theoretical and
practical gignificance, and a number of attempts to construct such systems
from metallocenes have been recorded.2 such polymers derived from [2.2]para-
cyclophane (l) are of particular interest since these would be expected to
exhibit extensive electron delocalization.3

Among simple paracyclophane-metal complexes, three general classes may be
distinguished (E’i}é), of which those with structure 4 provide the best oppor-

tunity for direct metallopolymerization.

A number of complexes of structure 2 are known [MLn = Cr(CO)3,4a ru??

Arene,4b Fe Cp4c], but only a single complex each of structure 3 and 4 (M=cr,
R=H) has been recorded,5 and the latter was not isolated, but only character-
ized by its mass spectrum and the ESR spectrum of its cation. We now report
the preparation and characterization of an Fe2+ complex of structure 4.

The classical method for the synthesis of bis-areneiron (II) complexes,
by treatment of the arene with FeCl, and AlCl; is not applicable to the prep-
aration of paracyclophane complexes since the hydrocarbon undergoes facile
rearrangement in the presence of traces of HA1C14.6 However, when 1 mmole: of
[2.2)paracyclophane is treated with 4 mmoles of FeCl, in refluxing cyclchexane,
in the presence of 3 mmoles of AlCl; and of Me3Al,Cl; acting as a proton scav-
enger,7 and the mixture is subsequently hydrolyzed and treated with NH4PFg¢, an

orange solid is obtained (26%). This substance decomposes rapidly in the solid
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state and in organic solution to give only paracyclophane and Fe(PFg),.
Analysis of the decompostion product by sublimation of paracyclophane showed
that the ratio of these components was 2:1, consistent with structure 4
(M;Fe2+, R=H).

The same reaction carried out with 4,7,12,15-tetramethyl-{2.2lparacyclo-~
phane8 gave the bis-tetramethyl[2,2]paracyclophane complex 4 (M=Fe2+, R=Me) an
orange, air stable solid (78%).9 This substance is moderately stable in nitro-
methane solution below 0°, but rapidly decomposes at room temperature. 1Its
proton NMR spectrum (CD3NO,, -10°) shows resonance absorption at & 6.55 (s,
4H, uncomplexed ring protons), 6.15 (s, 4H, complexed ring protons), 3.3-2.5
(m, 16H, CH,), 2.30 (s, 12H, CH;) and 2.05 (s, 12H, cna).10

The preparation of further complexes of this general structure is under

investigation as is their polymerization through extended metal complexation,
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