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considerably enhance the reaction rate.
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The order of rate enhancing effect is

4-methylpyridine > pyridine > 4-cyanopyridine. Imidazole was found to block
epoxidation completely. The effect of varying the concentration of $-methylpyridine is given in Figure 1. The rate of epoxidation increases with increasing
concentration of 4-methylpyridine up to a maximum value at a [4-methylpyridinel/
[Mn-TPPI

ratio of 650 and subsequently slows down to zero. u. Anchoring of the

manganese-porphyrin catalyst on to a rigid support, e.g. a polymer of an
isocyanide (RNcx),, increases the reaction rate by a factor of at least 34
Based on these findings the following mechanism is proposed (Scheme 1). Rate
determining step of the reaction is the conversion ofa manqanese(II1) species 2
into the oxo-manganese(V) species 2. Ample literature data are now available to
la-c
support the intermediate presence of such an oxo-manganese(V) complex.
Electron donation by coordinated pyridine will facilitate the oxidation step.
Pyridine and hypochlorite molecules compete for coordination to the manganese
centre. In the presence of the stronger ligand imidazole or of a high
concentration of pyridine both coordination sites at manganese are blocked, and
epoxidation is prevented. The fact that anchoring of the porphyrin

to a support

increases the rate of epoxidation strongly, suggests that anchoring prevents the
formation of inactive or less active dimers. Dimerization may occur by reaction
of species 2 with L to form the p-oxo-manganese(IV) dimer 4. Manqanese(IV)5 u-oxo-dimers have recently been isolated by Hill et al.
Our observations suggest that a way of improving the epoxidation catalyst is
by anchoring both the Mn-TPP species and a pyridine moiety to a rigid support,
e.g. a rigid polymer backbone. We are currently exploiting this idea.
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