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Nanocarbon molecules that modulate mammalian circadian clock and synthesis of its molecular
probe for target identification
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Nanocarbon molecules do not fall within the Lipinski's rule, attracting no attention as bioactive
molecules for a long time. Recently, we discovered that our nanocarbon molecules,
diarylphenanthrenes, lengthened the mammalian circadian period. Because the biokinetics of
nanocarbon molecules are unclear, we are interested in molecular mechanism of the hit compound
and set out to identify its target protein.

In order to synthesize a molecular probe for pull-down assay, we began with the structure-
activity relationship study of the diarylphenanthrene. Although anisyl moieties at C4,5 positions
were essential in the bioactivity, derivatization at C1 or C9 position caused low effect. Thus, we
synthesized the diarylphenanthrenes with various linkers at the C1 or C9 positions as candidate
molecules for the molecular probe, and evaluated their activity.
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Candidate molecules
Result of SAR study of molecular probe for target ID

C1 position C4,5 positions
Modifiable site

anisyl moieties
are essential

C9 position
Modifiable site

Diarylphenanthrene

Nanocarbon molecule as circadian modulator

Attaching linker at convertible site (C1 or C9 sites)

[1]Li, Y.; Yagi, A.; Itami, K. Chem. Sci. 2019, 10, 5470.
[2] Amaike, K.; Oshima, T.; Skoulding, N. S.; Toyama, Y.; Hirota, T.; Itami, K. Chem 2020, 6, 2186.

© The Chemical Society of Japan -G201-4pm-07 -



