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Optimization of the Reaction Parameters 

Entrya Solvent Conv. (%)b Yield 2a (%)b Yield 3a (%)b 

1 Dioxane 67 56 6 

2 Toluene 91 53 2 

3 DCE 66 17 5 

4 DMF 63 21 2 

5 CH3CN 14 14 0 

6 DME 48 43 4 

7 2-MeTHF 66 64 0 

8 CPME 100 85 4 

a Reaction conditions: 1a (0.20 mmol), Solvent (2 mL). b Conversions and 

yields were determined by 1H NMR spectroscopy. 



 

 

Optimization of the Reaction Parameters 

Entrya Ligand (mol%) Conv. (%)b Yield 2b (%)b 

1 PPh3 (6) 70 56 

2 P(4-MeOC6H4)3 (6) 31 23 

3 P(4-CF3C6H4)3 (6) 17 16 

4 dppe (3) 83 80 

5 dppp (3) 57 51 

6 dppb (3) 55 54 

7 dppf (3) 35 33 

8 rac-BINAP (3) 89 79 

9 none 100 91 (91)c 

a Reaction conditions: 1a (0.20 mmol), Solvent (2 mL). b Conversions and 

yields were determined by 1H NMR spectroscopy. c Yield of isolated product. 



 

 

Substrate Scope 



 

 

Control Experiments 



 

 
 

 
 

 

Plausible Mechanism 



 

 

Entrya Ligand (mol%) Conv. (%)b Yield (%)c Ee (%)d 

1 none 86 75 -- 

2 (R)-BINAP 22 9 8 

3 (R)-Segphos 10 9 nd 

4 (R)-Phanephos 33 14 nd 

5 (R)-Mop 31 21 nd 

6 (R)-Monophos 0 0 nd 

7 COD 100 68 - 

a Reaction conditions: 1a (0.20 mmol), Toluene (1.5 mL). b Conversions was 

determined by 1H NMR spectroscopy. c Yield of the isolated product. d The ee 

value was determined by chiral HPLC. 
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