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Table 1: Optimization of Dual Catalytic Allylation

entry promoter (mol%) temperature time (h)  d.r’ yield (%)*  ee (%) ¢
1¢ CL,CHCO:H (75) rt 2 1.5:1 66 n.d.
2¢ CI:CCO-H (50) rt 6 5:1 74 n.d.
3¢ Citric acid (75) rt 11 4:1 61 n.d.
4¢ CH(CO:H), (100) rt 3 26:1 69 n.d.
5 CH(CO,H), (100) 0°C 7 4:1 75 n.d.
6° Maleic acid (75) rt 5 5:1 80 n.d.
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Table 2: Optimization of Dual Catalytic Allylation

entry promoter (mol%)  temperature time(h) d.r’ yield(%)* ee(%)*

1 Maleic acid (75) rt 4 3:1 54 n.d.
2¢ Zn(OTf) (10) rt 10 51 57 n.d.
3*  Sc(OThs (10) rt 4 3.7:1 54 n.d.
4 Yb(OTf);(10) rt 6 151 6l n.d.
5¢  Malonic acid (100) rt 4 1.4:1 58 n.d.
6°  Bi(OTH)s (10) rt 6 10:1 30 nd.
7° Bi(OTD; (5) rt 6 471 60 n.d.
8  Bi(OTh: (5) 0°C 12 8:1 40 n.d.
9 Bi(OTN:(7.5) rt 6 10:1 30 nd.
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