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Table S1. Time Dependence of Ee Value of (aR)-(+)-3b at Various Temperatures 

 

a Ee was determined by chiral HPLC analysis. 

 

 

 

Figure S1. Data for the Racemization and	 Arrhenius Plot of (aR)-(+)-3b 
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0 96.4 96.4 95.6 97.2 

1800 94.7 93.7 84.2 65.6 

3600 94.4 90.7 73.1 48.5 

7200 92.7 84.7 55.9 28.0 

14400 90.0 75.2 38.6 7.8 

28800 84.5 56.9 14.5 - 

86400 67.5 18.0 - - 

y = -12553x + 28.413
R² = 0.9937
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Table S2. Time Dependence of Ee Value of (aR)-(–)-3c at Various Temperatures 

 

   a Ee was determined by chiral HPLC analysis. 

 

 

Figure S2. Data for the Racemization and Arrhenius Plot of (aR)-(–)-3c 
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Table S3. Time Dependence of Ee Value of (–)-3d at Various Temperatures 

 

a Ee was determined by chiral HPLC analysis. 

 

 

Figure S3. Data for the Racemization and Arrhenius Plot of (–)-3d 
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1H, 13C and 31P NMR of 5 
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1H, 13C and 31P NMR of 6 
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1H, 13C and 31P NMR of 2 
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1H, 13C and 31P NMR of 7a 
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1H, 13C and 31P NMR of 7b 
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1H, 13C and 31P NMR of 7c 
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1H, 13C and 31P NMR of 7d 
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1H, 13C and 31P NMR of 8a 
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1H, 13C and 31P NMR of 8b 
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1H, 13C and 31P NMR of 8c 
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1H, 13C and 31P NMR of 8d 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (±)-3a 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (±)-3b 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (±)-3c 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (±)-3d 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (S)-(–)-3b 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (R)-(+)-3b 

 

 

PPh2
N

Me
Ph



 S38 

 
 
  peak name         area	 	   area%   

 
	  



 S39 

1H, 13C and 31P NMR, and chiral phase HPLC chart of (S)-(+)-3c 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (R)-(–)-3c 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (+)-3d 
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1H, 13C and 31P NMR, and chiral phase HPLC chart of (–)-3d 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9a (Table 3, entry 1) 
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1H and 13C NMR, and chiral phase HPLC chart of (S)-9a (Table 2, entry 11) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9b (Table 3, entry 2) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9c (Table 3, entry 3) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9d (Table 3, entry 4) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9e (Table 3, entry 5) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9f (Table 3, entry 6) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9g (Table 3, entry 7) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9h (Table 3, entry 8) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9i (Table 3, entry 9) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9j (Table 3, entry 10) 
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 S69 

1H and 13C NMR, and chiral phase HPLC chart of (R)-9k (Table 3, entry 11) 
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 S71 

1H and 13C NMR, and chiral phase HPLC chart of (R)-9l (Table 3, entry 12) 
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1H and 13C NMR, and chiral phase HPLC chart of (R)-9m (Table 2, entry 13) 
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