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Catalytic Asymmetric Hydrogenation of Heteroarenes
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We have studied the highly enantioselective hydrogenations of thiazoles,
pyrazines, and azaindoles in this project. The hydrogenation of thiazoles with a chiral ruthenium
catalyst produces the desired oxazolidines with up to 97% ee, but its yield is very low. Pyrazines
were saturated with hydrogen gas through an chiral iridium catalyst to give the piperazines with up
to 78% ee. In the hydrogenation of azaindoles, we succeeded in reversing its chemoselectivity by
the choice of catalyst. Use of a ruthenium complex as the catalyst allows the reduction to took
place on the 5-membered ring to yield the azaindoline products with up to 94% ee. Meanwhile, the
exclusive reduction of the 6-membered ring was achieved by using an iridium catalyst and installing
benzyl group on the pyridine nitrogen. The chiral iridium catalyst produced the 4,5,6,
7-tetrahydroazaindoles with up to 95% ee.
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