Alkene epoxidation by Mn(l11)por phyrin and Jacobsen catalysts
immobilized on nanostructured carbon CMK-3
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Introduction

The Mn(lll) complexes of porphyrins and salen ligarare found among the most versatile
catalysts for selective oxidation reactions.[1,Zwéver, the use of heterogeneous catalysts
would be preferable, due to advantages associatédta/ separation, recovery and re-use. In
the present work the heterogenization of Mn(lllxatysts (Figure 1) was performed on
mesoporous carbon materials [3] with characterfstih hydrophobicity, surface area and pore
sizes.
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Figure 1. Heterogenization of homogeneous catalyst metalloporphyrin [Mn(TPFPP)CI]
and Jacobsen catalysts; b) TEM of CMK-3 materfat tvas oxidized and treated with NaOH,;

c) immobilization through nucleophilic substitutioof the pentafluorophenyl rings; d)
immobilization through axial coordination.

Experimental

Catalyst preparationThe CMK-3 material was oxidized with HN@nd subsequently treated
with NaOH [2]. The material was suspended in sohgiof the metal complexes (25% w/w)
and the mixtures were refluxed under microwave ihga30 min.) or conventional heating
(24h). After refluxing in clean solvent, the ma#dsi were dried and analyzed by XPS and
FTIR.

Catalysis The catalysts were suspended in a solution ofdleéin (cis-cyclooctene or 6-
cianodimethylchromene) and the oxidant (hydrogemoxide or m-CPBA at 0°C) were
progressively added. The reactions were followedkyand at the end of reaction the catalyst
was filtered washed and re-used.

Resultg/Discussion

The Mn(lll) complexes were efficiently immobilizednto CMK-3 (Table 1). Material
CMK-30x.[CAT 1] showed to be efficient in the oxitian of cis-cyclooctene with a green
oxidant such as hydrogen peroxide at room temperatin acetonitrile, whereas
CMK-30x.[CAT 1l] catalyzed the oxidation of 6-ciadionethylchromene, at 0°C in
dichloromethane, using m-CPBA/NMO system. Both lgata kept their activity for 3 runs.

Table 1. Surface characterization and catalytioperance of the materials

Atomic percentages by XPS (%) Catalytic run
Material C ©) N Si F Mn 1st 2nd 3th
CMK-3o0x. 80.3 179 0.8 1.0 - - - - -
CMK-30x.[CATI] | 812 156 2.2 - 2.1 0.6 40% 41%  30%
CMK-30x.[CATII] | 785 205 1.0 - - 17| 49% 459  34%

¥Epoxide yield after 30h of reaction tirf&romene conversion after 26h of reaction time.
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