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Development of Molecular Machine System Switched by Redox Stimulation

Kiyosei, Takasu
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Quinones and hydroquinones are ubiquitous components and play key roles of electro
n transport chain in living cells. We planned to develop a new molecular machine, whose conformation is sw
itchable by the stimulation of redox potential, based on the difference of hydrogen-bonding network betwee
n quinones (hydrogen-bond acceptor) and hydroquinones (hydrogen-bond donor).
We designed and synthesized several quinones/hydroquinones possessing an amide side chain at 2-position. i
t was made clear that conversion of quinones and hydroquinones is reversible under the redox conditions. M
oreover, it was proved that the conformation of each compound is very different by spectral analysis such
as X-ray, NMR and IR. The preparation of molecular assembler and/or polymer is under investigation.
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Figure 4: Spectra data of quinone 1b
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o Solvent dependency of NMR chemical shift
O‘ solvent 3NH

CDCl, 8.50 ppm
o DMSO-d6 8.51 ppm

Table 1: Solvent dependency of OH and NH in hydroquinone 2d

_C
N 12H2s
H

4 CDCl3 13.3 ppm 6.50 ppm  6.37 ppm

solvent 31-OH 34-OH SNH

DMSO-d6 13.8 ppm 9.49 ppm  8.77 ppm

2d difference 0.5 ppm 2.99 ppm  2.40 ppm
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Figure 5: X ray crystallography of hydroquinone 2b
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