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1. HPLC spectra of compounds 10
HPLC condition: The enantiomeric ratio was determined by HPLC with a Daicel Chiralpak IA 
column (Hexane: i-PrOH = 90:10, 1.0 mL/min, 254 nm, tR (major) = 7.7 min, tR (minor) = 9.4 
min.)

HPLC spectrum of racemic 10

HPLC spectrum of (S)-10

The 100% ee was found of (S)-10
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2. NMR spectra of compounds 8, 9 and 10
1H NMR and 13C NMR R of 8a
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1H NMR, 13C NMR and 19F NMR of 8b



S5



S6

1H NMR and 13C NMR of 8c
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1H NMR and 13C NMR of 8d
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1H NMR and 13C NMR of 8e
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1H NMR and 13C NMR of 8f



S10

1H NMR and 13C NMR of 8g
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1H NMR and 13C NMR of 8h
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1H NMR and 13C NMR R of 8i



S13

1H NMR, 13C NMR and 19F NMR of 9b
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1H NMR and 13C NMR of 9c



S16

1H NMR and 13C NMR of 9d
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1H NMR and  13C NMR of 9e
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1H NMR, 13C NMR and 19F NMR of 9f
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1H NMR and 13C NMR of 9g
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1H NMR and 13C NMR of 9h
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1H NMR, 13C NMR and 19F NMR of 9i
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1H NMR and 13C NMR R of 9j
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1H NMR and 13C NMR of 10


