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Supporting Information 
 
 
 
 

1H and 13C–NMR spectra:       S2–S29 

HPLC Chromatograms:       S30-S40 

 
 



 S2 

1H NMR (CDCl3, 400 MHz) of 15e:  

 
 

13C NMR (CDCl3, 100 MHz) of 15e: 
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1H NMR (CDCl3, 400 MHz) of 15f: 

 
 

13C NMR (CDCl3, 100 MHz) of 15f: 
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1H NMR (CDCl3, 500 MHz) of 16e: 

 
 

13C NMR (CDCl3, 125 MHz) of 16e: 
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1H NMR (CDCl3, 500 MHz) of 16g: 

 
 

13C NMR (CDCl3, 125 MHz) of 16g: 
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1H NMR (CDCl3, 500 MHz) of 2a: 

 

 

13C NMR (CDCl3, 125 MHz) of 2a: 
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1H NMR (CDCl3, 500 MHz) of 2b: 

 

13C NMR (CDCl3, 125 MHz) of 2b: 
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1H NMR (CDCl3, 300 MHz) of 2c: 

 
 

 
13C NMR (CDCl3, 100 MHz) of 2c: 
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1H NMR (CDCl3, 400 MHz) of 2d: 

 
 

13C NMR (CDCl3, 100 MHz) of 2d 
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1H NMR (CDCl3, 400 MHz) of 2e: 

 
 

13C NMR (CDCl3, 100 MHz) of 2e 
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1H NMR (CDCl3, 400 MHz) of 2f:  

 
 

13C NMR (CDCl3, 100 MHz) of 2f 
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1H NMR (CDCl3, 400 MHz) of 2g: 

 
 

13C NMR (CDCl3, 100 MHz) of 2g 
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1H NMR (CDCl3, 500 MHz) of 2h: 

 
 

13C NMR (CDCl3, 125 MHz) of 2h: 
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1H NMR (CDCl3, 500 MHz) of 18: 

 
 

13C NMR (CDCl3, 125 MHz) of 18: 
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1H-NMR (CDCl3, 500 MHz) of 2i:  

 
 

13C-NMR (CDCl3, 125 MHz) of 2i: 
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1H NMR (CD2Cl2, 500 MHz) of 10a: 

 
 

13C NMR (CD2Cl2, 125 MHz) of 10a: 
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1H NMR (CDCl3, 500 MHz) of 10b:  

 

13C NMR (CD2Cl2, 125 MHz) of 10b: 
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1H NMR (CDCl3, 500 MHz) of 10c: 

 
 
13C NMR (CDCl3, 75 MHz) of 10c: 
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1H NMR (CDCl3, 400 MHz) of 27a: 

 

13C NMR (CDCl3, 75 MHz) of 27a: 
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31P NMR (CDCl3, 161.7 MHz) of 27a: 
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1H NMR (CDCl3, 500 MHz) of 13c: 

 
 
13C NMR (CDCl3, 125 MHz) of 13c 
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1H NMR (CDCl3, 400 MHz) of 13d: 

 
 

 
13C NMR (CDCl3, 100 MHz) of 13d 
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1H NMR (CDCl3, 300 MHz) of 23a: 

 
 

 
13C NMR (CDCl3, 125 MHz) of 23a: 
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1H NMR (CDCl3, 300 MHz) of 23b: 

 
 

 
13C NMR (CDCl3, 125 MHz) of 23b 
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1H NMR (CDCl3, 500 MHz) of 23c: 

 
 

 
13C NMR (CDCl3, 125MHz) of 23c: 
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1H NMR (CDCl3, 500 MHz) of 23d: 

 
 
13C NMR (CDCl3, 125MHz) of 23d: 
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1H NMR (CDCl3, 300 MHz) of 24: 

 
 
13C NMR (CDCl3, 125MHz) of 24 
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1H NMR (CDCl3, 300 MHz) of 25a 

 
 
13C NMR (CDCl3, 125 MHz) of 25a 
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1H NMR (CDCl3, 400 MHz) of 25b 

 
 
13C NMR (CDCl3, 100 MHz) of 25a 

 



 S30 

HPLC CHROMATOGRAMS: 

 

HPLC data for 13a: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, flow rate 1 
mL/min) 
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HPLC data for 13b: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, 1 mL/min) 
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Enantioenriched: 
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HPLC data for 13c: Daicel Chiralpak OJ column (2-propanol/hexane 10:90, 1 mL/min) 
 

CHO

 
 

Racemic:  

 
 

Enantioenriched: 
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HPLC data for 13d: Daicel Chiralpak OJ column (2-propanol/hexane 5:95, mL/min) 
 

 

 

 

 

Racemic: 

 
Enantioenriched: 
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HPLC data for 23a: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min) 
 
 

CHO

  
Racemic: 

 
Enantioenriched: 
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HPLC data for 23b: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min) 
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Racemic: 

 
Enantioenriched: 
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HPLC data for 23c: Daicel Chiralpak IC column (2-propanol/hexane 1:99, 1 mL/min) 
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Racemic: 

 
 

Enantioenriched: 
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HPLC data for 23d: Daicel Chiralcel OJ column (2-propanol/hexane 1:99, 1 mL/min) 
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Racemic: 

 
 

Enantioenriched: 
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HPLC data for 24: Daicel Chiralpak IB, column (2-propanol/hexane 0.1:99.9, 1 
mL/min) 
 

CHO

 
Racemic: 

 
Enantioenriched: 
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HPLC data for 25a: Daicel Chiralpak IC column (2-propanol/hexane 10:90, 1 mL/min) 
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Racemic: 

 
Enantioenriched: 
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HPLC data for 25b: Daicel Chiralpak AD-H column (2-propanol/hexane 5:95, 1 
mL/min) 
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