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Abstract

We have developed a supramolecular photoswitchable crown
ether which can work as a chiral phase transfer catalyst for the first
time. The crown ether bearing a wide variety of ring sizes can be
prepared in a short step from commercially available chemicals.
The developed catalyst was applied to the asymmetric synthesis
of chiral amino acid precursors. Under the irradiation of UV, the
photoswitchable crown ether promoted the asymmetric reaction to
afford the desired product in a good yield and high enantioselectiv-
ity. In contrast, the catalyst activity greatly dropped in the absence
of light irradiation.

Background & Results

The development of green catalytic asymmetric processes
has been important for the efficient synthesis of optically active
compounds toward SDGs. In recent, photo-responsive chiral cat-
alysts using a light as a clean energy have also attracted much
attention. These catalysts can switch the reactivity and selectivity
on the enantioselective reaction through the control of the period
and wavelength of light irradiation. Although acid-base and metal
catalysts have been investigated to date, the development of chiral
phase transfer catalysts, which is useful for asymmetric synthesis
of unnatural amino acid derivatives, has been unexplored. More-
over, conventional light-responsive asymmetric catalysts often
require a multi-step synthesis, being a barrier for a practical use.
This time, we developed a photoresponsive chiral phase transfer
catalysts that can be synthesized in a short step from commercially
available chemicals such as BINOL and azobenzene. Polyethylene
glycol linkages between chiral BINOL backbone and azobenzene
as a photoresponsive unit led to formation of the designed crown
ether. The NMR and UV-Vis studies of the catalyst structure indicat-
ed that the reversibly change by irradiation of UV and visible lights.
When the catalyst with KOH was applied to the enantioselective re-
action of glycine Schiff bases with benzyl bromides, under the UV
irradiation the desired amino acid precursor was obtained in high
yields and high stereoselectivities. In contrast, the reactivity was
decreased in the absence of light or under visible light irradiation.
The photoisomerization made a change of the catalyst structure,
resulting in control of the reactivity.

Significance of the research and Future perspective

Toward the SDGs, environmentally friendly, energy- and re-
source-saving synthetic methodologies of fine chemicals have
been highly demanded. The present photoswitchable organocat-
alyst could express multiple functions for on-demand synthesis of
optically active compounds as well as saving cost for development
of catalyst. Although we focus on the reactivity switching with the
external stimulus at this moment, the chemo- and stereoselectiv-
ities could be controlled by just irradiation of various light wave-
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