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Zirconia supported palladium hydroxide showed the highest catalytic activity for
intramolecular C-H/C-H coupling of diphenylamine to carbazole.
In contrast, cobalt oxide and zirconia supported gold nanoparticle catalysts exhibited the highest
catalytic activity for intermolecular C-H/C-H coupling of dimethyl phthalate to give the corresponding
biaryl dimers using molecular oxygen as a sole oxidant. Gold catalysts also showed excellent
regioselectivity to the symmetrical biaryl derivatives without the addition of ligands and co-catalysts.
Substrate scope and kinetic studies revealed that the oxidative coupling proceeded via a nucleophilic
aromatic substitution reaction. Gold nanoparticles act not only as catalytic active species but also as
bulky ligands to control the regioselectivity of products.
For ammoximation of cycloalkanones using ammonia and molecular oxygen, titania supported gold catalysts
showed the highest catalytic activity to give the corresponding cycloalkanoneoximes.
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