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Application of Unique Transition Metal Cluster Complexes for Catalytic Reactions
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Asymmetric hydrogenation of 1- and 3-substituted and 1,3-disubstituted
isoquinolinium chlorides using triply halide-bridged dinuclear iridium complexes
[{1r(H)(diphosphine)}2(u_-CI)3]Cl was achieved bx the strategy of the HCI salt formation of isoquinolines
to afford the corresponding chiral 1,2,3,4-tetrahydroisoquinolines (THIQs) in high yield and excellent
enantioselectivity after simple basic workup. Effects of the salt formation were investigated by
time-course experiments, revealing that the addition of such the isoquinolinium chlorides clearly
prevented the formation of catalytically inactive dinuclear trihydride complex, which was readily
generated in the catalytic reduction of salt-free isoquinoline substrates. Based on mechanistic
investigations, the function of the chloride anion of the isoquinolinium chlorides was elucidated,
resulting in the new outer-sphere mechanism. The salt formation strategy was also applied for the
asymmetric hydrogenation of pyridines.
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Figure 1. (a) Time-course of the conversion of
1 and enantiomeric excess of (S)-2 in the
asymmetric hydrogenation catalyzed by Ir
complexes. (b) Enantiomeric excess of
(9)-2 (total of added (S)-2 and produced (S)-2)
in the sequential asymmetric hydrogenations of
1inthe presence of (S)-2 (100 mol%).
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