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Annual Research Highlights

(1) "Unbiased rotational motions of an ellipsoidal
guest in a tight yet pliable host"

A cylindrical molecule, [4]cyclo-amphi-naphthylene
([7]CaNAP), and an ellipsoidal guest, C7, forms a
supramolecular complex. In this complex, encapsulated
C7 shows unique dynamic behaviors of unbiased
rotational motions associated with the structural change
of the pliable host.

Fig. 1 Dynamic behaviors of a supramolecular complex
composed of a cylindrical molecule [7]CaNAP and an
ellipsoidal guest Cro.

1.(1)-7) Angew. Chem. Int. Ed. 58, 2040-2044 (2019).

(2) "Narrowing segments of helical carbon nanotubes
with curved aromatic panels"

We have been exploring the structural chemistry of
finite carbon nanotube molecules. In this study, we have
synthesized a narrowed cylindrical molecule,
[3]cyclo-3,11-dibenzochrysenylene ([3]C*C), by using
curved aromatic precursors. The effect of narrowing on
the molecular structures and chiroptical properties were
revealed.

[3]cic
(R = hexyl)

Fig. 2 Molecular structure of [3]C%C.

1.(1)-4) Angew. Chem. Int. Ed. 58, 7385-7389 (2019).

(3) "Finite nanotubes with periodic vacancy defects:
phenine nanotubes"

Discrete nanocarbon molecules serve as tunable
models for the properties of extended macromolecular
structures such as nanotubes and thus constitute
attractive targets to explore novel properties. Here, we
designed and synthesized a nanotube molecule by
replacing sp?-carbon atoms of carbon nanotubes with
1,3,5-trisubstituted benzene (phenine). The cylindrical
molecule (phenine nanotube molecule, pNT) possesses a
structural feature as a discrete model of (12,12)-carbon
nanotube with periodic six atom vacancy defects. The
synthesis of pNT having a molecular formula of C304Hoe4
(3917 Da) was
1,3-dibromobenzene by the construction of 52 biaryl

accomplished in 9 steps from
bond linkages between 40 phenine units with an average
efficiency of each biaryl bond formation of 91%. The
X-ray crystallographic analysis of pNT revealed its
nanometer-sized cylindrical structure featuring periodic
vacancy defects. Notably, the UV-vis spectroscopy
corroborated with theoretical calculations revealed a
wide bandgap nature of pNT, which could showcase the
unique electronic characteristics of pNT.
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Fig. 3 (a) Trigonal planar units, sp>-carbon and
1,3,5-trisubsituted benzene (phenine). (b) Molecular structure
and (c) a single crystal X-ray structure of phenine nanotube
(pNT).

1.(1)-6) Science 363, 151-155 (2019).
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