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Abstract

Imidazolium-supported-pyrrolidine-catalyzed asymmetric Michael addition reactions of unmodified ketones and aldehydes to nitroalkenes were performed in [BMIm]PF6 to give products in up to 98% yield and 99% enantioselectivity. The catalytic system presented a synergistic effect in the improvement of reaction performance and could be recycled.
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            6): δ = 1.40 (t, J = 7.4 Hz, 3 H), 1.78-1.81 (m, 1 H), 1.83-2.20 (m, 3 H), 3.15-3.18 (m, 1 H), 3.25-3.36 (m, 1 H), 4.07 (m, 1 H), 4.23 (t, J = 7.4 Hz, 2 H), 4.71-4.73 (m, 2 H), 7.94 (d, 2 H), 9.41 (s, dr, 1 H, NH), 9.44 (s, 1 H). 13C NMR (100 MHz, DMSO-d
            6): δ = 15.165, 22.928, 27.654, 44.667, 44.942, 48.738, 59.088, 122.624, 122.878, 136.665. IR (film): 3425, 3133, 2941, 2717, 1563, 1450 cm-1. MS (ESI+): m/z (%) = 180 [M - Br]+. MS (ESI-): m/z (%) = 80 [Br]-. HRMS (ESI+): m/z calcd for [C10H18N3]+: 180.1495; found: 180.1494.
[bookmark: RW11006ST-13]13  
            
Typical Procedure for the Michael Reaction: Cyclohexanone (3 mmol) was added to a solution of β-nitro-styrene (1.5 mmol) and imidazolium-supported pyrrolidine catalyst (0.3 mmol) in [BMIm]PF6 (4 mL). The mixture was stirred at r.t. until completion of the reaction was established by GC. The reaction mixture was then extracted with Et2O-EtOAc (1:1, 3 ×), the combined extract phases were dried (Na2SO4), concentrated and purified by preparative TLC (PE-CH2Cl2, 1:1) to afford the Michael adduct. The ee of the product was determined by chiral HPLC analysis. On the other hand, the left ion-supported pyrrolidine-[BMIm]PF6 system could be reused directly in subsequent reactions without further disposal.
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