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EPR Study of Cumene Hydroperoxide Decomposition Catalyzed
by Tetra-(p-chlorophenyl)porphinatomanganese Chloride
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Abstract: The decomposition of hydroperoxide in the presence of a metalloporphyrin is an important metalloporphyrin-catalyzed hydrocar-
bon aerobic oxidation reaction. This process affects the oxidation product selectivity, the formation rate of oxidation products, and also the
life of the metalloporphyrin catalysts. The decomposition of cumene hydroperoxide (CHP) catalyzed by tetra-(p-chlorophenyl)porphyrina-
tomanganese chloride (T(p-CI)PPMn"'CI) was studied by EPR, and 5,5-dimethyl-1-pyrroline N-oxide (DMPO) was used as an EPR spin
trap. Experiments revealed that only the cumoxyl radical adduct was present during the initial reaction time at 25 °C. Another kind of radical
adduct, a rearrangement product of the cumylperoxyl radical spin adduct, was also detected by EPR when the concentration of CHP was
increased. Results further show that CHP decomposition started by homolytic O-O bond cleavage because of the T(p-ClI)PPMn"'CI catalyst
generating cumoxyl radicals in the initial part of the reaction and this led to 2-phenyl-2-propanol. The cumylperoxyl radicals were formed
from the subsequent reaction of cumoxyl radicals with CHP when the initial CHP concentration increased. A free radical route for this de-
composition reaction was also proposed.

Key words: tetra-(p-chorophenyl)porphinatomanganese chloride; cumene hydroperoxide; alkoxyl radical; electron paramagnitic resonance;
catalytic decomposition
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Scheme 1. Decomposition of cumene hydroperoxide (CHP) catalyzed by metalloporphyrin. T(p-Cl)PPMn"'Cl—tetra-(p-chlorophenyl)porphyrina-

tomanganese chloride.
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Fig. 1. Changes of CHP and product concentrations with reaction
time. Reaction conditions: co(CHP) = 1.25 mol/L, co(T(p-CI)PPMn™CI)
=2.85x 107 mol/L, 70 °C, in N,.
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Fig. 2. Changes of T(p-CI)PPMn"'CI concentration with reaction

time at different CHP concentrations. Reaction conditions: 70 °C, in
N2, co(T(p-Cl)PPMn™CI) = 2.85 x 107 mol/L.
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Fig. 3. EPR spectra of T(p-Cl)PPMn"'CI-CHP reaction systems and
contrast experiments. Reaction conditions: co(T(p-Cl)PPMnCI) = 2
x 107° mol/L, ¢c(DMPO) = 0.088 mol/L, 25 °C, 5 min.
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