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Fine Tuning of Group 9 Metal-Chiral Acid Hybrid Catalysts Towards Deepening and
Extension of Asymmetric C-H Functionalization
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In this study, we tried to expand the utility of our own hybridized
catalysts of achiral group 9 metal CpM(I11) catalysts and chiral acids. Conceptually new catalyst
design to realize high stereoselectivity in asymmetric C-H functionalization was set as our research

target. Three different catalyst design, (i) introduction of functional group into achiral Cp unit,
(ii) cooperative system with chiral nucleophilic catalyst, and (iii) application of new chiral
acids were successfully developed.
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0. NH 1.catalyst (10 mol%) ot

S’ CCA (10 mol%) *NH ;
@ \© AgOTf (20 mol%), MS5A  O_ Ph | @[ :
tAmOH, 30 °C, 20 h ‘§1 NHCOPh

N ! mixed in 1st step
O/Z( 2.AcOH, toluene @[ P
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entry catalyst Chiral Acid % yield
1 Cp*Co(CO)l, CCA1 94
2 CCA2 94
3 CCA3 27
4 CCA4 63
_____ 5 ' _CCAs 21 7129
6 [Cp*RhCl5], CCA1 5
7 [Cp*IrCly], CCA1 4
8 [Ru(p-cymene)Cl,l, CCA1 6
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