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Abstract

Nickel-catalyzed tandem (addition-cyclization) reaction was developed to the enantioselective synthesis of optically active phthalides. The choice of bidentate ligand in this nickel-catalyzed reaction was critical to the formation of the phthalides in good yield and high ee value.
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[bookmark: RY04702ST-21]21  
            
2e. [α]D
            20 -48 (0.07, CHCl3) for 71%ee; 1H NMR (300 MHz, CDCl3) δ 3.53 (s, 3 H), 3.84 (s, 3 H), 3.88(s, 3 H), 3.95 (s, 3 H), 6.58 (d, J = 8.44 Hz, PhH, 1 H), 6.78 (d, J = 8.66 Hz, PhH, 1 H), 6.88 (s, 1 H), 7.13 (d, J = 8.23 Hz, PhH, 1 H), 7.69 (d, J = 8.25 Hz, PhH, 1 H); EIMS (m/z, %): 457 (M+ + 1,22.80), 456 (M+, 100), 397 (15.16), 329 (23.85), 330 (10.84), 298 (11.27), 291 (19.73), 165 (22.55); FT-IR (KBr): 3051, 2980, 1765, 1580, 1483, 1203, 1116, 539 cm-1; HPLC (Chiral cel AD, hexane-iPrOH = 70:30, flow rate = 0.5 mL/min) tR = 41.25 min(minor), tR = 48.31 min(major).
[bookmark: RY04702ST-22]22  
            
2f. 61% ee; 1H NMR (300 MHz, CDCl3) δ 3.75 (s, 3 H), 3.93 (s, 3 H), 6.37 (dd, J
            1 = 1.07 Hz, J
            2 = 1.39 Hz, PhH, 1 H), 6.81 (dd, J
            1 = 1.23 Hz, J
            2 = 1.25 Hz, PhH, 1 H), 6.97 (s, 1 H), 7.18 (m, PhH, 2 H), 7.55 (t, J = 1.95, 3.47 Hz, PhH, 2 H); EIMS (m/z, %): 397 (M+ + 1,22.66), 396 (M+, 100), 270 (27.30), 269 (82.24), 261 (59.73), 237 (19.36), 139 (18.82), 135 (46.37); FT-IR (KBr): 3005, 2968, 2940, 2838, 1764, 1609, 1568, 1492, 500 cm-1; Anal. calcd for C16H13O4I: C, 48.51; H, 3.31. Found: C,48.93; H, 3.77. HPLC (Chiral cel AD, hexane-iPrOH = 80:20, flow rate = 0.7 mL/min) tR = 13.92 min(minor), tR = 16.47 min(major).
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