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Metallocene type complexes of ruthenium (Ru®* as
central atom; in all cases BF; as counter ion

have attracted interest recently [1,2] as possible build-
ing blocks for polymetallocene stacks with unusual
electronic and conducting properties [3]. As such, the
redox properties of these complexes belong to the most
important basic facts for the assessment of their use.
Furthermore, it has been suggested that electrochem-
ical redox processes may be helpful in the synthesis of
the desired materials [1].

Here, we report on the reduction and ozidation behav-
ior of complexes 1 — 4. All compunds can be reduced,
while 2 and 3 show an additional irreversible oxida-
tion.

The reduction of 1 — 4 is a two-electron process sim-
iliar to bis(hexamethylbenzene)ruthenium(Il) [4,5]. It
was investigated in detail in dichloromethane, propy-
lene carbonate, and o-dichlorobenzene as solvents (0.1
M NBu4PFg as supporting electrolyte; glassy car-
bon disk electrodes) with cyclic voltammetry (CV),
chronoampero- and coulometry including simulation
of the CV results (Digisim). The difference of formal
potentials and the heterogeneous electron transfer rate
constants for the two redox steps depends on the lig-
and structure and on the solvent properties. These
systems show highly compressed 1 -~ 3 or even inverted
(4) potentials. Simulations with an EE reaction model
proved successful in reproducing the experimental re-
sults at various scan rates and concentrations.

No oxidation is observed for 1 and 4. Voltammo-
grams of complexes 2 and 3, however, exhibit an ox-
idation peak. Depending on solvent, electrode ma-
terial, and type of complex, the irreversible follow-up
reactions induced by the corresponding electron trans-
fer lead to filming and modification of the electrode
with redox-active material. These processes were fol-
lowed by cyclic voltammetry and experiments at an
electrochemical quartz crystal microbalance (electro-
gravimetry). It has recently been shown [6] that vinyl-
substituted cyclophanes can be polymerized through
electrochemical oxidation of the ~-CH=CH, moiety. In
analogy, we assume that the complexes investigated
here form insoluble oligo- or polymers containing re-
dox active Ru centers upon oxidation. During redox
cycling the films dissolve, and the dissolution process
was also studied by electrogravimetric experiments.
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