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Summary

Complexation of C¢Mes by Fe** in (C¢Meg ),Fe?* followed by (i) addition of
hydride, (ii) subsequent addition of a carbanion, (iii) removal of hydride by
Ph;C* by an electron-transfer pathway, (iv) deprotonation, (v) acylation,

(vi) deprotonation, and (vii) decomplexation by Al,05/0, gives a regio- and
stereo-specifically controlled cyclohexadiene.

Although modification of aromatic reactivity upon complexation to a transi-
tion metal group is a well understood concept [1], bicationic activation has
been little studied [1a]. In principle double nucleophilic attack on bicationic
arene complexes provides cyclohexadiene complexes, and this is essentially the
case for hydrides [1a, 2]. However a variety of carbanions react with arene-
cyclohexadienyliron monocations [3, 4] produced by hydride addition to bis-
(arene)iron dications [5, 6]. This communication demonstrates that C;Me, can
be bifunctionalized to cyclohexadiene products using a series of nucleophilic
and electrophilic reactions on iron complexes.

The overall transformation of CsMeg (Scheme 1) involves six reactions of the
iron complexes in addition to the complexation and decomplexation proce-
dures. The eight steps proceed in high (overall 32%) yield for R = CH,Ph. The
robust exo-substituted n°-hexamethylcyclohexadienyl-n®-hexamethylbenzene-
iron cations are made either from the dication 1** by hydride protection/
deprotection and nucleophilic attack of RM on 2 or from the 20-electron com-
plex 1 and RX [7]. The latter procedure saves one step but gives around 50%
yield:

*Correspondence to be addressed to this author at the University of Bordeaux I.
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(CéMeg ),Fe(O) + RX > [CeMeg(n®-CsMegR)Fe(I)] "X
(1) (4)

In the deprotonation reaction 3->4, (Scheme 1), both the 17-electron cation
3* and the radical Ph;C" can be observed by EPR. Since the potential of the
nearly reversible redox system 3= 3* (-0.5 V vs SCE at 0.1 V s~! (DMF);

Ep -Ec 20.12 V;i,/ic = 0.8)is 0.8 V more negative than that for Ph;C* =
Ph,C" (+0.3 V) [8], electron transfer proceeds to give the observed organo-
metallic and organic radical. H atom transfer between these two species follows.
It should be noted that this is the only possible mechanism, since the bulk of
Ph;C* and 3 is far too large to allow a direct H™ transfer [9]. Although all the
intermediates in Scheme 1 have been isolated and identified by 'H and *3C
NMR and infrared spectroscopy¥*, the air-sensitive neutral iron(0) complexes
show little stability in solution, and for preparative purposes are benzoylated
“in situ”. Interestingly, the infrared spectra of 7 do not exhibit the carbonyl
stretch owing to the high proportion of the zwitterionic enolate mesomer*.
However, the carbonyl stretch (1695 cm™!) appears in the infrared spectrum of
the ligand 8 after its removal from the metal (ether, Al,0,;, O,, rapid)**. After
separation from C;Me, by TLC, 8 is recrystallized from ether (yellow crystals,
m.p. 36—38°C) and identified by mass, 'H and !*C NMR and infrared spectro-
scopies***, Although the stereochemistry of the exocyclic double bond was
not determined, it would be expected that the acyl group would lie, as in
Scheme 1, on the less bulky side.

The type of activation by dications which is described complementarily to
that known for the monocation CpFe' CsMeg [11] in respect to synthetic
applications.

We are grateful to S. Sinbandhit and P. Guénot (Centre de Mesures Physiques,
Rennes) for their valuable assistance with mass and NMR spectroscopies.
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