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Inversions in asymmetric conjugate addition reaction of cyclic enones catalyzed
by the Cu/NHC-AgX system
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We reported that the chiral (CH2)2-bridged azolium salt bearing
hydroxy-amide group or the corresponding N-heterocyclic carbene (NHC)-Ag complex promoted the
Cu-catalyzed asymmetric conjugate addition reaction.

Interestingly, the reversal of enantioselectivity was achieved by changing the order of addition of
starting materials. When dialkyl zinc was added to THF solution containing CuOTf, NHC-Ag complex (or
azolium salt) and enone, the reaction produced the corresponding 1,4-adduct (Method A).

In contrast, the enantioselectivity of the 1,4-addition reaction was reversed when enone was added

to the mixture of a Cu(l) salt, NHC-Ag complex and dialkyl zinc (Method B).
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Tablel

Entry NHC-Agl Method A? Method B®
(RY Product: (R)-4 Product: (S)-4
Yield [%] ee[%] Yield [%] ee[%]
1 la(Me) 99 68 92 75
2 1b(Et) 84 74 84 87
3  1c(Bu) 87 72 75 88
4 1d(‘Bu) 86 76 31 44
5 1e(Bu) 99 77 9 -2
6 1f(Bn) 90 67 67 63
7  1g(Cy) 91 73 56 66
8 1h(Ph) 99 47 91 54
9 2aMe) 86 60 62 83
10 2b(Et) 86 60 76 90

@ To a solution of CuOTf 1/2C¢Hs (0.06 mmol), NHC-AgX
(0.04 mmol) and 3 (1 mmol) in THF (9 mL), Et,Zn (3 mmol)
in hexanes (3 mL) was added dropwise at —20 °C. Then the
reaction mixture was stirred at =20 °C for 3 h under Ar. " To a
solution of CuOTf'1/2C¢Hgs (0.04 mmol), NHC-AgX (0.10
mmol) and Et;Zn (3 mmol) in THF/hexanes (5.5/3 mL), 3 (1
mmol) in THF (1.5 mL) was added at 0 °C. Then the reaction
mixture was stirred at room temperature for 3 h under Air.
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