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Annual Research Highlights

(1) "Regulated single-axis rotations of a carbonaceous
guest in a van der Waals complex with an entropy
cost"

The solid-state dynamics of a complex of a cylindrical
host, [4]cyclo-2,8-chrysenylene ([4]CC), and an
ellipsoidal guest, C7, was revealed by solid-state NMR
spectroscopy. We revealed the single-axis rotation of Cro
along the longitudinal axis and the importance of the
entropy term contribution to the rotational dynamics.
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Fig. 1 Crystal structure of the complex of a cylindrical
molecule [4]CC and an ellipsoidal guest C7o.

1.(1)-9) Chem. Asian J., 15,273-278 (2020).

(2) "Ineffective OH pinning of the flipping dynamics
of a spherical guest within a tight-fitting tube"

We constructed supramolecular complexes consisting
of [4]CC and azafullerene derivatives, and their dynamic
behaviors were investigated. In particular, we revealed
an interesting flipping dynamics in the complex with the
hydroxylated derivative HOCsoN as a guest. Theoretical
calculations revealed that the importance of the presence
of OH-m hydrogen bond in the transition state of the

flipping.
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Fig. 2 (a) Crystal structure of the complex of [4]CC and
HOCsN. (b) Transition state of the up-and-down flipping.
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1.(1)-3) Angew. Chem. Int. Ed., 59, 14570-14576 (2020).

(3) "A nitrogen-doped nanotube molecule with
vacancy defects"

We synthesized a nitrogen-doped nanotube molecule
(Co96H256Nsg) by embedding eight nitrogen atoms at
designated positions of a gigantic cylindrical structure
(Fig. 3). An original hydrocarbon nanotube, phenine
nanotube (pNT), was synthesized by assembling 40
phenine panels in a cylindrical shape, and the present
study demonstrated the use of alternative pyridine panels
as the fundamental unit. The synthesis of NpNT was
accomplished in 10 steps from dibromopyridine to
achieve 1.4% overall vyield. State-of-the-art X-ray
diffraction analyses revealed the cylindrical molecular
structure as well as lone-pair electrons of nitrogen atoms
of NpNT. In addition, optical measurements and

theoretical calculations revealed the acceptor properties
of NpNT, which originated from the nitrogen doping.
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Fig. 3 (a) Molecular structure and (b) X-ray crystal structure of
NpNT. (c) Electron densities around a nitrogen atom. (d) An
electrostatic potential map revealed by X-ray charge density
analysis.

1.(1)-5) Nat. Commun. 11, 1807 (2020).
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