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Annual Research Highlights

(1) "Ratchet-free solid-state inertial rotation of a
guest ball in a tight tubular host"

We previously reported that a tubular hydrocarbon,
[4]cyclo-2,8-chrysenylene ([4]CC), strongly binds Ceo to
form ball-in-tube molecular bearing. In this work, we
revealed extremely rapid solid-state rotation of Ceo
encapsulated in [4]CC by solid-state '3C NMR analyses
(Fig. 1). The rotational motions reached a non-Brownian,
inertial regime at 335 K.
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Fig. 1 (a) Molecular structure of a ball-in-tube molecular
bearing composed of [4]CC and Ceo (R = hexyl). (b) Crystal
structure. Alkyl chains and hydrogen atoms are omitted for
clarity.

1.(1)-5) Nature Commun. 9, 1907 (2018).

(2) "Concyclic CH-m arrays for single-axis rotations
of a bowl in a tube"

In this work, [4]CC was found to bind a bowl-shaped
polycyclic aromatic, hydrocarbon, corannulene (COR) to
form bowl-in-tube molecular bearing solely by CH-n
hydrogen bonds (Fig. 2). Single-axis rotation of the bowl
rotor was revealed by solid-state 2H NMR spectroscopy.
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Fig. 2 (a) Molecular structure of a bowl-in-tube molecular
bearing composed of [4]CC and COR (R = hexyl). (b) Crystal
structure. Alkyl chains and hydrogen atoms of [4]CC are
omitted for clarity.

1.(1)-2) Nature Commun. 9, 3779 (2018).

3 "A framework of

1,3,5-trisubstuted benzene (phenine) "

saddle-shaped geodesic

A saddle-shaped macromolecule was designed as a
geodesic framework with a 1,3,5-trisubstituted benzene
ring (phenine) as the fundamental unit. With an
inspiration from a saddle-shaped structure of [7]circulene,
our molecular design based on phenines instead of
sp>-hybridized carbon atoms allowed for the concise
synthesis of a saddle-shaped geodesic phenine
framework (GPF) with the chemical composition of
CxoHai1o (Fig. 3). Spectroscopic analysis with the aid of
theoretical calculations revealed that the saddle showed
rapid conformational changes at the biaryl linkages with
a very small energy barrier. Interestingly, albeit the
fluctuating nature, the overall saddle shape was
persistent in the conformational change. The result may
deepen our understanding of structural features of

defect-rich graphitic sheets.
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Fig. 3 A saddle-shaped geodesic polyarene ([7]circulene)
derived from sp*>-hybridized carbon atoms and a saddle-shaped
geodesic phenine framework ([7]circulenoidal GPF) derived
from 1,3,5-trisubstituted benzene (phenine).

1.(1)-4) Angew. Chem. Int. Ed. 57, 8555-8559 (2018).
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