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1. A model process in organic electrocatalysis studies: the electrocatalytic reductive cleavage of the carbon-halogen bond
Recently, the electrocatalyfic reductive cleavage of the C—X bond in organic halides has been chosen as the most convenient model process in organic electrocatalysis on account of its fundamental and applicative interest|
and of the circumstance that both specific adsorption of halide anions onto metal electrodes and non-electrocatalytic reduction of organic halides have been thoroughly investigated by authoritative research groups

The generalized, complete
electroorganic process

Focusing on the dissociative electron transfer (DET) step in non-catalytic conditions following the Marcus-Savéant theory
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procedures, cfr. SERS) Studying the solvent effects required two preliminary investigations :

substituents with inductive effects

adsorption auxiiary groups a) Identification of a reliable standard redox couple (b) Determination of the threshold potential for the,

--.each of them requiring a specific, or Intersolvental normalization of the CV characteristics ~ specific adsorption of X- on Ag in each solvent studied)
systematic investigation
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4. A reliable standard for intersolvental normalization of the CV characteristics: 5. Determining the threshold potential for the specific adsorption of X- on Ag in the working </
the decamethylferricinum | decamethylferrocene couple organic solvents L. Falciola, P.R. Mussini, S. Trasatti, L. M. Doubova, J. Electroanal. Chem., 593 (1-2), (2006), 185-193;
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for intersolvental comparison of electrode potential scales ( this Meeting, Poster S8-P-23) A parallel research project had to be devoted to the investigation of the potential range for specific halide anion adsorption on
silver in each tested solvent. Since the task was a much more critical one with respect to the thoroughly investigated

Voltammetric studies in nonaqueous solvents are currently referred to the ferricinium |ferrocene redox couple, following

the 1986 IUPAC document [1], assuming the above redox process fo take place at an invariant potential in all solvents. aqueous case, we employed three different, “synergic” techniques, namely
However, the above assumption of intersolvental i |nvcnancy of the Fc* | Fc redox potential has been recently questioned (@) CV (arecentiy proposed: indirect method [1] based on the (b) Differential capacity (c) Impedance
2. 3] suggesting that only i (“electron-reservoir sandwich complexes”) could be monitoring of the negative shift of the reduction potential of an organic

as by solvent ination and theref: to be reliable i halide “probe” in the presence of increasing amounts of halide anions) ACN, polycrystaline Ag, Me,fc reference ACN, polycrystaline Ag
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In this context, we have carried out along a careful protocol an exhaustive voltammetric reactivity study on ferrocene,
either as such or functionalized on the cyclopentadienyl rings, together with other reversible redox couples, on both
stationary and rotating electrodes, in a series of model organic solvents with constant supporting electrolyte.
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+ it shows no anomalies with respect to water, the aqueous redox potential . ~
being aligned with the organic solvent ones (unlike the Fc*| Fc case); Me,oFc”| Megfc e
« its diffusion coefficients give the best agreement with Stokes’ law (purely viscous
motion with no specific interactions with the sorrounding solvent):
* it shows constant potential dif with its
in the tested solvents, notwithstanding their remarkable distance. v "
These evidences point to the interactions between this molecule and the investigated solvents being very little if any. ff;m‘n:elhllmlmimW‘e"ﬂzlsmm exhibits.
An additional bonus is that the Me,,Fc redox potentials of this couple are very near the SCE ones; therefore the
potentials normalized vs this couple fallin a more familiar range than those normalized vs Fc
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