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Synthesis of Metal-doped Nanocarbon Molecules by Metal-Templated Oligomeric
Macrocyclization via Coupling ('Department of Chemistry, The University of Tokyo, *JEOL

Resonance Inc.) OKoki Ikemoto,' Seungmin Yang,' Akira Miyachi,' Taisuke Matsuno,'
Hitomi Muto,” Hiroaki Sasakawa,” Hiroyuki Isobe'

The synthetic method, metal-templated oligomeric macrocyclization via coupling (MOMC),
was adopted for the synthesis of a large nanocarbon molecule having a paramagnetic metal
center. Dihalogenated pyridine 1 was designed by introducing a terphenyl substituent and was
subjected to Ni-mediated Yamamoto coupling. The MOMC was effective in the presence of the
large substituents, and pentameric macrocycle 2 was obtained selectively in 46% yield. After
MOMC, the terphenyl rims were closed again by Yamamoto coupling to afford NiCl,*4 of 2207
Da. Single-crystal X-ray diffraction analysis of NiCl,*4 revealed a contorted, bowl-shaped
structure with a pentagonal bipyramidal Ni center located at the center of a 3-nm bowl.
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Scheme 1. Synthesis of a metal-doped nanocarbon molecule
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2) air, aq. HCI R 2)air, ag. HCI
46% g/l = N‘iBCIg 29%
R r R=tBu
2 (X = SiMeg) — ICI (20 eq.) NiCl,-4
3(X=1) 86% C155H145NsNiCl,, 2207 Da
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