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Scheme 1. Simultaneous activation of soft Lewis basic pronucleophile and electrophile with cooperative catalyst. 
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a1: 0.2 mmol, 2: 0.4 mmol. bIsolated yield cTHF was used as solvent instead of n-hexane. dMorpholine 
thioamide was used instead of N,N-dimethylthioamide. en-Heptane was used as the solvent instead of n-
hexane.
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Table 1. Direct Catalytic Asymmetric Addition of Terminal Alkynes to 
α,β-Unsaturated Thioamidesa
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Figure 1. The structure of AMG 837.Scheme 2. Mesitylcopper/(R)-3 catalyst.
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a1a: 0.2 mmol, 2: 0.2y mmol. bDetermined by 1H NMR analysis with 2-methoxynaphthalene as 
an internal standard. cThe reaction without [Cu(CH3CN)4]PF6/(R)-7. dThe reaction without 
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