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Pyridine-Catalyzed Double C–N Coupling Reaction of an Isocyanate with two Benzynes
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Diaryl- and triarylamine derivatives are synthetically important compounds for their wide applications in biology and material science. Most of them are prepared through transition-metal- catalyzed C–N coupling methodology. Among the various transition-metal-catalyzed protocols reported to date, copper and palladium catalyzed N-arylation are the most common and efficient conditions (Ullmann coupling and Buchwald-Hartwig coupling reactions). The first transition-metal free N-arylation involving benzynes and amines was reported by Larock. Although the choices of benzyne species were limited, their methodology provided a very simple procedure to generate diaryl- and triarylamine derivatives. Thus encouraged us to explore another possibility for the synthesis of diaryl- and triarylamines with transition-metal free. 
Our recent results involve a novel pyridine-catalyzed double C–N bond cross-coupling reaction of two benzynes with an isocyanate. The coupling reaction proceeded through an unique reaction mechanism via formation of an unstable carbamic acid intermediate and facile decarboxylation. Subsequent nucleophilic addition/protonation of in situ prepared amines with benzynes afforded variously substituted diaryl- and triarylamines in moderate to good yields with tolerance of a variety of functional groups.
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