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Asymmetric Catalytic Diels-Alder Reaction in Water with a Water-Soluble Chiral Polymer
(Graduate School of Engineering, Kyoto University) ONaoaki Kamiya, Takeshi Yamamoto,
Michinori Suginome

For organic synthesis in water, hydrophobic macromolecules bring about condensation effect
of hydrophobic substrates to promote reaction efficiency.! In addition, highly ordered structures
of macromolecules such as DNAs? and self-assembled nanotubes® are known to affect the
stereoselectivity of the reaction products in water.

As new structures to offer chiral and hydrophobic environments in water, we focused on
water-soluble poly(quinoxaline-2,3-diyl)s (PQXs,) bearing L-lactic acid side chains (1) which
have rigid, hydrophobic and helical main chains surrounded by chiral carboxylic group. In this
work, Cu-catalyzed asymmetric Diels-Alder reaction was carried out in the presence of 1.
Although substrates are insoluble in water, the product was obtained in a good yield with high
ee. When monomeric model quinoxaline derivative was used, yield and enantioselectivity were
dramatically decreased. These results indicate that PQX polymer backbone plays an important
role in the generation of the active catalyst structure in the asymmetric catalysis.
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