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NMR Spectra synthesized starting material 

Compound 1a 

 

 

 

1H NMR (CDCl3, 400 MHz) 1a 

13C{1H} NMR (CDCl3, 100 MHz) 1a 
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Compound 1b 

 

19F NMR (CDCl3, 376 MHz) 1a 

13C{1H} NMR (CDCl3, 100 MHz) 1b 
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Compound 1c 

 

19F NMR (CDCl3, 376 MHz) 1b 

13C{1H} NMR (CDCl3, 100 MHz) 1c 
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Compound 1d 

 

19F NMR (CDCl3, 376 MHz) 1c 

13C{1H} NMR (CDCl3, 100 MHz) 1d 
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Compound 1e 

 

19F NMR (CDCl3, 376 MHz) 1d 

1H NMR (CDCl3, 400 MHz) 1e 
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19F{NMR (CDCl3, 376 MHz) 1e 

13C{1H} NMR (CDCl3, 100 MHz) 1e 
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1. NMR Spectra isolated products 

Compound (S)-1

 

 

 

1HNMR (CDCl3, 400 MHz) (S)-1 

13C{1H} NMR (CDCl3, 100 MHz) (S)-1 
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Compound (R)-1 

 

19F NMR (CDCl3, 376 MHz) (S)-1 

1HNMR (CDCl3, 400 MHz) (R)-1 
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13C{1H} NMR (CDCl3, 100 MHz) (R)-1 

19F NMR (CDCl3, 376 MHz) (R)-1 
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Compound (S)-2

 

 

1H NMR (CDCl3, 400 MHz) (S)-2 

13C{1H} NMR (CDCl3, 125 MHz) (S)-2 
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Compound (S)-3

 

 

19F NMR (CDCl3, 376 MHz) (S)-2 

1H NMR (CDCl3, 400 MHz) (S)-3 
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13C{1H} NMR (CDCl3, 125 MHz) (S)-3 

19F NMR (CDCl3, 376 MHz) (S)-3 
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Compound (R)-3

 

1H NMR (CDCl3, 400 MHz) (R)-3 

13C{1H} NMR (CDCl3, 100 MHz) (R)-3 
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Compound (S)-4

 

 

19F NMR (CDCl3, 376 MHz) (R)-3 

1H NMR (CDCl3, 400 MHz) (S)-4 
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13C{1H} NMR (CDCl3, 125 MHz) (S)-4 

19F NMR (CDCl3, 376 MHz) (S)-4 
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Compound (S)-5 

 

 

1H NMR (DMSO-d6, 400 MHz) (S)-5 

13C{1H} NMR (DMSO-d6, 125 MHz) (S)-5 
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Compound (S)-7 

 

19F NMR (DMSO-d6, 376 MHz) (S)-5 

1H NMR (DMSO-d6, 500 MHz) (S)-7 
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13C{1H} NMR (DMSO-d6, 125 MHz) (S)-7 

19F NMR (DMSO-d6, 376 MHz) (S)-7 
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Compound Rac-8 

 

 

1H NMR (CDCl3, 400 MHz) rac-8 

13C{1H} NMR (CDCl3, 125 MHz) rac-8 
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Compound 9 

 

19F NMR (CDCl3, 376 MHz) rac-8 

1H NMR (CDCl3, 400 MHz) 9 
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13C{1H} NMR (CDCl3, 125 MHz) 9 

19F NMR (CDCl3, 376 MHz) 9 
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Compound rac-10 

 

 

 

 

1H NMR (CDCl3, 400 MHz) rac-10 

13C{1H} NMR (CDCl3, 125 MHz) rac-10 
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Compound rac-11 

 

19F NMR (CDCl3, 376 MHz) rac-10 

1H NMR (CDCl3, 400 MHz) rac-11 
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13C{1H} NMR (CDCl3, 125 MHz) rac-11 

19F NMR (CDCl3, 376 MHz) rac-11 
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Compound rac-12 

 

 

1H NMR (CDCl3, 500  MHz) rac-12 

13C{1H} NMR (CDCl3, 125 MHz) rac-12 
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Compound (R)-13 

 

19F NMR (CDCl3, 376 MHz) rac-12 

1H NMR (CDCl3, 400 MHz) (R)-13 
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13C{1H} NMR (CDCl3, 125 MHz) (R)-13 

19F{1H} NMR (CDCl3, 376 MHz) (R)-13 
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Compound rac-14 

 

 

 

  

1H NMR (CDCl3, 500 MHz) rac-14 

13C{1H} NMR (CDCl3, 125 MHz) rac-14 
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Compound 15 

 

19F NMR (CDCl3, 376 MHz) rac-14 

1H NMR (CDCl3, 500 MHz) 15 
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13C{1H} NMR (CDCl3, 125 MHz) 15 

19F NMR (CDCl3, 376 MHz) 15 
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Compound (R)-16a 

 

 

 

 

13C{1H} NMR (CDCl3, 500 MHz) (R)-16a 

13C{1H} NMR (CDCl3, 125 MHz) (R)-16a 
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Compound (R)-16b 

 

 

19F NMR (CDCl3, 376 MHz) (R)-16a 

1H NMR (CDCl3, 500 MHz) (R)-16b 
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13C{1H} NMR (CDCl3, 125 MHz) (R)-16b 

19F NMR (CDCl3, 376 MHz) (R)-16b 
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Compound (R)-16c 

 

 

 

 

1 NMR (CDCl3, 500 MHz) (R)-16c 

13C{1H} NMR (CDCl3, 125 MHz) (R)-16c 
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Compound 17 

 

 

19F NMR (CDCl3, 376 MHz) (R)-16c 

1H NMR (CDCl3, 500 MHz) 17 
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13C{1H} NMR (CDCl3, 125 MHz) 17 

19F NMR (CDCl3, 376 MHz) 17 
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Compound 18 

 

  

1H NMR (CDCl3, 500 MHz) 18 

13C{1H} NMR (CDCl3, 125 MHz) 18 
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2. NMR spectra and HPLC chromatograms for the Grignard additions screening  
1H NMR (Table 4, entry 1) 

 
 

1H NMR (Table 4, entry 2) 
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HPLC chromatogram (Table 4, entry 3) 

 

 

HPLC (Kromasil 5-CelluCoat RP, 0.46 cm × 25 cm, n-hexane/iso-propanol = 99.5/0.5, flow rate = 1.0 

mL/min, λ = 220 nm) tR = 8.3 min (minor), 16.9 min (major). 

1H NMR (Table 4, entry 4) 
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HPLC chromatogram (Table 4, entry 6) 

 

 

HPLC (Kromasil 5-CelluCoat RP, 0.46 cm × 25 cm, n-hexane/iso-propanol = 98.8/0.2, flow rate = 1.0 

mL/min, λ = 220 nm) tR = 32.2 min (major), 39.1 min (minor). 

1H NMR (Table 4, entry 7) 
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HPLC chromatogram Table 4, entry 8 

 

HPLC (Kromasil 5-CelluCoat RP, 0.46 cm × 25 cm, n-hexane/iso-propanol = 98/2, flow rate = 1.0 mL/min, 

λ = 220 nm) tR = 16.7 min (major), 21.2 min (minor). 

HPLC chromatogram (Table 4, entry 9) 

 

HPLC (Kromasil 5-CelluCoat RP, 0.46 cm × 25 cm, n-hexane/iso-propanol = 99.5/0.5, flow rate = 1.0 

mL/min, λ = 220 nm) tR = 23.5 min (major), 26.6 min (minor). 
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1H NMR (Table 4, entry 10) 
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3.  HRMS spectra 
Compound (S)-1  
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Compound (R)-1 
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Compound (S)-2 
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Compound (S)-3 
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Compound  (R)-3 
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Compound (S)-4 
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Compound (S)-5 
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Compound  (S)-7 
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Compound Rac-8 
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Compound 9 
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Compound Rac-10 
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Rac-11 
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Compound Rac-12 
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Compound (R)-13 
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Compound rac-14 
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Compound 15 
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Compound (R)-16a 
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Compound (R)-16b 
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Compound (R)-16c
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Compound 17 
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Compound 18 
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