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Nitrogen-doped carbon was used as a support with coordination ability to
modify and activate first-row transition metal nanoparticles such as cobalt to develop effective
catalysts for organic synthesis. The catalyst was prepared by applying the polymer-incarceration
method developed in our group using polyvinyl pyridine as the nitrogen source. We found that these
nitrogen-doped carbon-supported cobalt catalysts effectively promotes oxygenation of olefins. The
reaction did not proceed with the corresponding carbon-supported cobalt catalyst suggesting that the

nitrogen dopant was indispensable for the reaction. In addition, we developed nitrogen-doped carbon
supported bimetallic nanoparticle catalysts that exhibited high activity in various oxidation
reactions.
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Scheme 2 NCI-Co catalyzed oxygenation of olefins
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Scheme 3 NCI-Co/Cu catalyzed oxidative esterification of alcohols and aldehydes
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Scheme 4 NCI-Fe/Cu catalyzed ammoxidation of alcohols
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