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1H NMR of 2 
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1H NMR of 4 
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1H NMR of 7 
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1H NMR of 8 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of 8 
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1H NMR of OC1 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC1 
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1H NMR of OC2 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC2 
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1H NMR of OC3 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC3 
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1H NMR of OC4 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC4 
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1H NMR of OC5 
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13C NMR of OC5 
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1H NMR of OC6 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC6 
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1H NMR of OC7 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC7 
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19F NMR of OC7 
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1H NMR of OC8 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC8 



S17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1H NMR of OC9 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC9 
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1H NMR of OC10 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC10 
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1H NMR of OC11 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of OC11 
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1H NMR of (2R,3S)-2-benzyl-4-nitro-3-phenylbutanal 9a 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (2R,3S)-2-benzyl-4-nitro-3-phenylbutanal 9a 
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1H NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]pentanal 9b 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]pentanal 9b 
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1H NMR of (2R,3S)-2-ethyl-4-nitro-3-phenylbutanal 9c 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (2R,3S)-2-ethyl-4-nitro-3-phenylbutanal 9c 
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1H NMR of  (2R,3S)-2-methyl-4-nitro-3-phenylbutanal 9d 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (2R,3S)-2-methyl-4-nitro-3-phenylbutanal 9d 
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1H NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]octanal 9e 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]octanal 9e 
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1H NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]undec-10-enal 9f 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-2-nitro-1-phenylethyl]undec-10-enal 9f 
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1H NMR of (R)-2-[(R)-1-(furan-2-yl)-2-nitroethyl]pentanal 9g 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(R)-1-(furan-2-yl)-2-nitroethyl]pentanal 9g 
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1H NMR of (R)-2-[(S)-1-(4-methoxyphenyl)-2-nitroethyl]pentanal 9h 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(4-methoxyphenyl)-2-nitroethyl]pentanal 9h 
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1H NMR of (R)-2-[(S)-1-(4-methylphenyl)-2-nitroethyl]pentanal 9i 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(4-methylphenyl)-2-nitroethyl]pentanal 9i 
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1H NMR of (R)-2-[(S)-1-(4-chlorophenyl)-2-nitroethyl]pentanal 9j 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(4-chlorophenyl)-2-nitroethyl]pentanal 9j 
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1H NMR of (R)-2-[(S)-1-(4-bromophenyl)-2-nitroethyl]pentanal 9k 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(4-bromophenyl)-2-nitroethyl] pentanal 9k 
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1H NMR of (R)-2-[(S)-1-(3-bromophenyl)-2-nitroethyl]pentanal 9l 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(3-bromophenyl)-2-nitroethyl]pentanal 9l 
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1H NMR of (R)-2-[(S)-1-(2-bromophenyl)-2-nitroethyl]pentanal 9m 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

13C NMR of (R)-2-[(S)-1-(2-bromophenyl)-2-nitroethyl]pentanal 9m 
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2-Benzyl-4-nitro-3-phenylbutanal  
 

 
syn/anti racemates  

 
 

Column: Chiralcel® OD-H 
Eluent: hexane/ethanol (93/7) 
Flow rate: 1.0 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 (R,S)-adduct (85% ee) 
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 2-(2-Nitro-1-phenylethyl)pentanal 
 

 
syn/anti racemates  

 
 

Column: Chiralcel® OD-H 
Eluent: hexane/isopropanol (95/5) 
Flow rate: 1.0 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
(R,S)-adduct (75% ee) 
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 (2R,3S)-2-Ethyl-4-nitro-3-phenylbutanal 
 
 
 
 
syn/anti racemates  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (90/10) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 
 

 
 
 
 
 
(R,S)-adduct (82% ee) 
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(2R,3S)-2-Methyl-4-nitro-3-phenylbutanal 
 

 
syn/anti racemates  

 
 

Column: Chiralcel® OD-H 
Eluent: hexane/isopropanol (80/20) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 (R,S)-adduct (83% ee) 
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2-(2-Nitro-1-phenylethyl)octanal 
 

 
syn racemate  

 
 

Column: Chiralcel® OD-H 
Eluent: hexane/isopropanol (90/10) 
Flow rate: 0.5 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 (R,S)-adduct (83% ee) 
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2-(2-Nitro-1-phenylethyl)undec-10-enal 
 
 
 
 
syn/anti racemates  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (90/10) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 
 

 
 
 
 
 
(R,S)-adduct (84% ee) 
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2-[1-(Furan-2-yl)-2-nitroethyl]∫pentanal 
 

 
syn racemate  

 
 

Column: Chiralcel® OD-H 
Eluent: hexane/isopropanol (95/5) 
Flow rate: 0.8 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
  (R,R)-adduct (72% ee) 
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2-[1-(4-Methoxyphenyl)-2-nitroethyl]pentanal 
 

 
syn/anti racemates  

 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (80/20) 
Flow rate: 0.8 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
(R,S)-adduct (80% ee) 
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2-[1-(4-Methylphenyl)-2-nitroethyl]pentanal 
 
 
 
 

  syn/anti racemates  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (90/10) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 
 

 
 
 
 
 
(R,S)-adduct (84% ee) 
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2-[1-(4-Chlorophenyl)-2-nitroethyl]pentanal 
 
 
 
 

syn/anti racemates  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (90/10) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 
 

 
 
 
 
 
(R,S)-adduct (85% ee) 
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2-[1-(4-Bromophenyl)-2-nitroethyl]pentanal 
 

 
 syn/anti racemates  

 
 

Column: Chiracel® OD-H 
Eluent: hexane/isopropanol (93/7) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 (2R,3S)-adduct (82% ee) 
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2-[1-(3-Bromophenyl)-2-nitroethyl]pentanal 
 
 
 
 

syn/anti racemates  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol (95/5) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 
 

 
 
 
 
 
(R,S)-adduct (84% ee) 
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2-[1-(2-Bromophenyl)-2-nitroethyl]pentanal 
 
 
 
 
syn/anti racemates  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Column: Chiralpak® IC 
Eluent: hexane/isopropanol/acetone (95/4/1) 
Flow rate: 1 mL/min 
Detection: UV 220 nm 

 
 
 
 

 
 
 
 
 
 
(R,S)-adduct (82% ee) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


