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NMR spectra (400 MHz, CDCl3, 25 °C) 
 

 
1H NMR of compound 5 

 

 
13C NMR of compound 5 
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1H NMR of compound 5a 

 

 
13C NMR of compound 5a 
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1H NMR of compound 4c 

 

 
13C NMR of compound 4c 
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1H NMR of compound 7a 

 

 
13C NMR of compound 7a 
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1H NMR of compound 7b 

 

 
13C NMR of compound 7b 
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1H NMR of compound 1a 

 

 
13C NMR of compound 1a 
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1H NMR of compound 2 

 

 
13C NMR of compound 2 
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Copies of HRMS (ESI) 

 
HRMS of compound 5a 

 

 
HRMS of compound 4c 
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HRMS of compound 7a 

 

 
HRMS of compound 7b 
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HRMS of compound 2 
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Chiral-HPLC chromatogram 
 

The enantiomeric excesses of (+)-5 and racemic 5 were determined by HPLC with a Chiralcel 
AD-H column using Agilent 1100 instrument. 
Conditions: 
wave length: 254 nm 
flow rate: 1.0 mL/ min 
mobile phase: i-PrOH : hexane = 10:90 

 
HPLC chromatogram of racemic 5 

 

HPLC chromatogram of (+)-5 (Table 1, Entry 3) 
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HPLC chromatogram of (+)-5 (Table 1, Entry 4) 

 
HPLC chromatogram of (+)-5 (Table 1, Entry 5) 

 
 

The enantiomeric excesses of 2 and racemic 2 were determined by HPLC with a Phenomenex Lux 
Cellulose-1 column using Agilent 1100 instrument. 
Conditions: 
wave length: 254 nm 
flow rate: 1.0 mL/ min 
mobile phase: i-PrOH: CH3CN(0.1% Et3N) = 5:95 
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HPLC chromatogram of racemic 2 

 

 
HPLC chromatogram of 2 (produced by 7a) 
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HPLC chromatogram of 2 (produced by 7b) 

 
The enantiomeric excesses of 1a and racemic 1a were determined by HPLC with a Chiralcel AD-H 
column using Agilent 1100 instrument. 
Conditions: 
wave length: 254 nm 
flow rate: 1.0 mL/ min 
mobile phase: i-PrOH: hexane = 50:50 

 

 
HPLC chromatogram of racemic 1a 
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HPLC chromatogram of 1a [produced by 5 (Table 1, Entry 3)] 

 

 
HPLC chromatogram of racemic 1a 

(the drift in contrast with above HPLC chromatogram was due to different testing batches) 
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HPLC chromatogram of 1a (produced by 2) 
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