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Initial State and Transition State Solvation in the Peroxodisulphate
Oxidation of Dicyanobis(2,2'-bipyridyl)iron(ir)t

By MicHAEL J. BLANDAMER and JoHN BURGEss*
(Chemistry Departiment, University of Leicester, Leicester LE1 TRH)

and RoBERT I. HAINES,
(Chemistry Department, University of Victoria, Victovia, British Columbia, Canada VW 2Y2)

Summary Solvent effects on the kinetics of peroxodi-
sulphate oxidation of dicyanobis(2,2’-bipyridyl)iron(i1),
[Fe(bipy),{(CN),], in aqueous methanol have been analy-
sed into initial state and transition state components;
the latter dominate the observed reactivity trend.

SoLVENT effects on reactivity have been analysed into
initial state and transition state contributions for several
substitution reactions. Both enthalpy data for t-butyl
chloride solvolysis! and volume data for benzyl chloride
solvolysis? show dominance of initial state solvation effects.
The same conclusion has been reached (from Gibbs free
energies and chemical potential data) for the Menschutkin
reaction of trimethylamine with methyl iodide?® and for the
reaction of tetraethyltin with mercury(11) chloride.r How-

t No reprints available.

ever, initial state and transition state effects are of com-
parable importance in the Menschutkin reaction of p-
nitrobenzyl chloride with methyl iodide and in reactions
of tetra-alkyl-lead compounds with iodine.? Initial state
solvation effects are again dominant for the reaction of
[Pt(bipy)Cl,], bipy = 2,2’-bipyridyl, with thiourea® and in
the mercury(11)-catalysed aquation of the [ReCl;]*~ anion,
but initial state and transition state solvation effects are
both important in the mercury(i1)-catalysed aquation of the
[Co(NH,);Cl]?* cation and in the reaction of the [Fe(bipy),]**+
cation with cyanide.® Here we describe the first analysis
of solvent effects into initial state and transition state
components for a redox reaction of an inorganic complex,
the peroxodisulphate oxidation of the low-spin iron(ir)
[Fe(bipy)(CN),).
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