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IR spectrum for catalysts: 
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 HPLC conditions: 

                     The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5mL/min; tR=22.98 (major), tR=29.45 (minor). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 5:95), 25? , 0.8 mL/min; tR= 56.34 (minor), tR=60.62 (major). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 5:95), 25? , 0.5 mL/min; tR= 89.22 (minor), tR=102.99 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 13.22 (major), tR=15.14 (minor). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 39.46 (major), tR=49.61 (minor). 

                   

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 45.32 (major), tR=50.76 (minor). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 16.58 (minor), tR=18.33 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 5:95), 25? , 0.8 mL/min; tR= 31.92 (major), tR=40.87 (minor). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 5:95), 25? , 0.8 mL/min; tR= 39.61 (minor), tR=43.30 (major). 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 30:70), 25? , 0.5 mL/min; tR= 24.62 (minor), tR=32.82 (major). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 
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(2-propanol: Hexane = 30:70), 25? , 0.5 mL/min; tR= 14.28 (major), tR=20.02 (minor). 

 

The enantiomeric excess was determined by HPLC with an OJ column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 22.36 (major), tR=24.08 (minor). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 13.05 (minjor), tR=14.92 (major). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 30:70), 25? , 0.5 mL/min; tR= 25.69 (minor), tR=43.57 (major). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.8 mL/min; tR= 16.96 (major), tR=17.49 (minor). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.6 mL/min; tR= 24.09 (major), tR=34.62 (minor). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 20.11 (minor), tR=24.71 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 17.75 (minor), tR=21.40 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 17.45 (minor), tR=22.00 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 19.47 (minor), tR=25.49 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 25.01 (major), tR=37.32 (minor). 
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The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 31.80 (minor), tR=69.38 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 22.12 (minor), tR=26.32 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 24.88 (minor), tR=38.74 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 19.57 (minor), tR=31.00 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 22.03 (minor), tR=23.33 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.8 mL/min; tR= 15.92 (minor), tR=17.10 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 15.47 (minor), tR=19.23 (major). 

 

The enantiomeric excess was determined by HPLC with an AD-H column at 254nm 

(2-propanol: Hexane = 20:80), 25? , 0.5 mL/min; tR= 16.5 (minor), tR=17.6 (major). 

 

The enantiomeric excess was determined by HPLC with an AS-H column at 254nm 

(2-propanol: Hexane = 10:90), 25? , 0.5 mL/min; tR= 30.55 (minor), tR=32.21 (major). 
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