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0
1 C1 CH.CI, 2 98 76:23 98
2 C2 CH-Cl 2 98 70:30 -98
3 C3 CH-Cl 2 98 83:17 99
4 C4 CHCl» 2 98 70:30 -98
5 C5 CHCl» 2 98 87:13 99
6 (0 CH.Cl, 5 98 92:8 99
7 Co CHCI; 5 98 87:13 99
8 Co toluene 5 98 90:10 99
9 Co THF 5 98 93.7 99
10¢ Co THF 24 98 94:6 99
1V Co THF 24 72 937 99
12¢ Co THF 24 98 96:4 >99

9General reaction conditions: 1a (0.05 mmol), 2a (0.06 mmol),
catalyst C (0.005 mmol, 10 mol %) in the specified solvent (0.5
mL) at room temperature. “Isolated yield. ‘Determined by crude
'H NMR analysis. “Determined by chiral HPLC analysis. °At
10 °C. /At 0 °C.  ¢1a (0.2 mmol) with 5 mol % catalyst C6
(0.01 mmol) in 2 mL THF at 10 °C.
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“General reaction conditions: 1 (0.2 mmol), 2 (0.24 mmol), catalyst
C6 (0.01 mmol, 5 mol %) in THF (2.0 mL) at 10 °C for 24 h. Isolated
yield. Diastereoselectivity was determined by crude '"H NMR analysis.
Enantioselectivity was determined by chiral HPLC analysis. *Used 2.0
mL DCM. “For 7 days.
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1a 4 5aa Ph
entry 4 cat solvent  yield (%)” ee(%)¢
1 4a Cl1 CH2Cl 74 -97
2 4a C2 CH2Cl 92 97
3 4a C3 CH2Cl 90 -98
4 4a C4 CH2Cl 98 98
5 4a C5s CH:Cl, 51 -96
6 4a Cé6 CH:Clz 37 -96
7¢ 4a C4 THF 99 99
84 4b C4 THF 72 >99
94 4c C4 THF 44 67

“General reaction conditions: 1a (0.1 mmol), 4a (0.2 mmol),
catalyst C (0.01 mmol, 10 mol %) in the specified solvent (1.0
mL) at room temperature for 24h. ’Isolated yield. ¢ Determined
by chiral HPLC analysis. “Used 0.5 mL THF.
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9General reaction conditions: 1 (0.1 mmol), 4 (0.2 mmol), catalyst C4
(0.01 mmol, 10 mol %) in THF (0.5 mL) at rt for 24 h. Isolated yield.
Enantioselectivity was determined by chiral HPLC analysis. For 48 h.
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