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(1) "Self-sorting of two-wheeled molecular bearings"
We found that two-wheeled hydrocarbon bearings
were  spontaneously  constructed from  tubular
hydrocarbon  receptors,  [4]-cyclo-2,8-chrysenylene
([4]CC), and dumbbell-shaped carbonaceous ligand Cizo
through van der Waals forces. Unexpectedly, the van der
Waals

diastereomeric receptors of [4]CC, realizing narcissistic

forces allowed for the discrimination of
self-sorting of the two-wheeled hydrocarbon bearings
(Fig. 1). The result highlighted that a sophisticated
of high fidelity

self-sorting could emerge solely from non-directional

molecular recognition process

van der Waals interactions.
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Fig. 1 Narcissistic self-sorting of tubular hydrocarbon receptors
of [4]CC by carbonaceous ligand of Ciz. Structures of
complexes were determined by X-ray crystallography.
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(2) "Chimeric RNA oligonucleotides incorporating
triazole-linked trinucleotides"

RNA
incorporating

A methodology to synthesize chimeric

oligonucleotides was developed by

triazole-linked trinucleodtides into natural
phosphate-linked RNA oligomers. The synthesis began
with a preparation of triazole-linked trinucleotides via
copper-catalyzed azide-alkyne cycloaddition reaction in
solution, followed by subsequent automated, solid-phase
phosphoramidite synthesis to extend longer sequences.
High efficiency of the method allowed for a preparation

of 13-mer chimeric RNA oligonucleotides. The chimeric

RNA oligonucleotide was found applicable to cell-free
translation reactions as mRNA to produce dipeptides
according their genetic code embedded (Fig. 2).
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Fig. 2 Chimeric RNA oligonucleotide incorporating
triazole-linked trinucleotides and function as mRNA in
cell-free translation reactions.
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(3) "Aromatic hydrocarbon macrocycle for highly
efficient single-layer organic light-emitting devices"
Conventional phosphorescent organic light-emitting
devices (OLED) achieve highly efficient emission by
using multi-layers of several molecular materials
designed for specific functions. In this work, we found
that aromatic hydrocarbon macrocycles, methylated
(nMe-[n]CMP),
omnipotent materials in OLED, thus realizing highly

[n]cyclo-meta-phenylene served as
efficient OLED with single-layer device configurations.
Among the macrocycle examined, notably, a single-layer
OLED fabricated with SMe-[5]CMP exhibited almost
theoretically maximum level of the -electro-optical
conversion with external quantum efficiency of 22.8%.
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Fig. 3 Highly efficient single-layer OLED composed of an
aromatic hydrocarbon macrocycle of SMe-[S]CMP.
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