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            Abstract
Graphite vaporization provides an uncontrolled yet efficient means of producing fullerene molecules. However, some fullerene derivatives or unusual fullerene species might only be accessible through rational and controlled synthesis methods. Recently, such an approach has been used1 to produce isolable amounts of the fullerene C60 from commercially available starting materials. But the overall process required 11 steps to generate a suitable polycyclic aromatic precursor molecule, which was then dehydrogenated in the gas phase with a yield of only about one per cent. Here we report the formation of C60 and the triazafullerene C57N3 from aromatic precursors using a highly efficient surface-catalysed cyclodehydrogenation process. We find that after deposition onto a platinum (111) surface and heating to 750 K, the precursors are transformed into the corresponding fullerene and triazafullerene molecules with about 100 per cent yield. We expect that this approach will allow the production of a range of other fullerenes and heterofullerenes2,3, once suitable precursors are available. Also, if the process is carried out in an atmosphere containing guest species, it might even allow the encapsulation of atoms or small molecules to form endohedral fullerenes4,5.
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                    Figure 1: 
                        Optimized geometrical structure of the C
                        
                        57
                        H
                        
                        33
                        N
                        
                        3
                         molecule at the different stages of the process.
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Figure 2: 
                        STM images of the cyclization process.
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Figure 3: 
                        TPD experiment of the cyclodehydrogenation process.
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Surface magic for fullerenes
Fullerenes are readily obtained simply by vaporizing graphite, but chemists would love a more controlled method of production. A step in this direction was the recently reported 11-step synthesis of a polycyclic aromatic precursor, and its subsequent dehydrogenation in the gas phase to C60 — with a yield of only about 1%. Otero et al. now show that when depositing precursors on a platinum surface followed by heating to 750 K, essentially all precursors are transformed into the corresponding fullerene molecules (C60 or the triazafullerene C57N3). This approach might allow the relatively efficient production of unusual fullerenes or derivatives that cannot be obtained through uncontrolled graphite vaporization.
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