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We synthesized a nitrogen-doped nanotube molecule by embedding eight nitrogen atoms at
designated positions of a gigantic cylindrical molecule (Ca96H2s6Ng). An original hydrocarbon
nanotube phenine nanotube molecules (pNT) was synthesized by assembling 40 benzene
panels in a cylindrical shape, and the present study demonstrated the use of alternative pyridine
panels as the fundamental unit to design a nitrogen-doped phenine nanotube (NpNT). The
synthesis was accomplished in 10 steps from dibromopyridine to achieve 1.4% overall yield.
State-of-art X-ray diffraction analyses of a single crystal revealed the cylindrical molecular
structure as well as lone-pair electrons of nitrogen atoms. In addition, optical measurements
and theoretical calculations revealed interesting effects of the nitrogen doping.
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