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Motivation: Mn Enzymes in Nature

Properties and Reactivity of a Mn
plex that is Stable at Room Temperature
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\3' Develop Mn
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1. Characterize Mn'""-hydroperoxo adducts.

2. Define factors in reductive activation of Mn'"!-hydroperoxo and Mn'"!

/To activate hydrogen peroxide with manganese centers, we pursue three objectives:

-alkylperoxo adduct structure-function relationships.

-peroxo adducts.
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Project 1: Mimicking MnLOX, Thermal-decay and Electronic Features of
[Mn'((OOH)(Mdpaq)]*
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Project 1: Conclusions

1. [Mn!'(OOH)(*Medpaq)]* is stable at room temperature, then decays over the course of several hours, which allows for the study of the reactivity of this
complex.

2. The reaction of [MnI(OOH)(*Medpaq)]* with PPh; is well fit by a pseudo-first order kinetic model. By varying the concentration of substrate, a second
order rate constant of 2.8(3) M-1s! for this reaction was determined. This rate is 600-fold faster than that of the [Mn!'/(OO!Bu)(®M¢dpaq)]* complex with
PPh; (k, = 4.7%10-3 M-1s'! at 15°C).

3. The reaction of [Mn!'}(OOH)(®Medpaq)]* with TEMPOH follows a pseudo-first order model. By varying the concentration of TEMPOH a second order
rate constant of 6.5(5) M-s! for this reaction was obtained. This rate is almost double that of [Mn!'{(OH)(*Me¢dpaq)]* with TEMPOH under identical
conditions (k, = 3.4(2) M-1s!). Reactions with TEMPOD gave a kinetic isotope effect of 3.1, which is consistent with an HAT reaction mechanism.

4. The variations in the electronic absorption spectra of [MnI(OOH)(*Medpaq)]t and [Mn!'(OOH)(dpaq®M¢)]* was attributed to perturbations in

interactions with pyridine groups of the supporting ligands. Consequently, the electronic absorption spectra of Mn!"-hydroperoxo complexes not only
reflect Mn-hydroperoxo bonding interactions, also are extremely sensitive to the entirety of the Mn coordination environment.
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