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1.Copies of 1H, 13C and 31P NMR spectra  11 

The 1H, 13C and 31P NMR of 9 12 
1H NMR (600 MHz, CDCl3): 13 

  14 
13C NMR (150 MHz, CDCl3): 15 
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31P NMR (243 MHz, CDCl3): 18 

 19 

The 1H, 13C and 31P NMR of 14 20 
1H NMR (600 MHz, CDCl3): 21 
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13C NMR (150 MHz, CDCl3): 23 

 24 
31P NMR (243 MHz, CDCl3): 25 

 26 
27 
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2. HPLC chromatograms of Mannich products 28 

(3R,4S)-3-Hydroxy-4-(methoxyphenylamino)-4-(4-nitrophenyl)butan-2-one 15 29 

ee (96%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 30 

flow = 1.0 mL/min, retention times (min): 43.46 (major), 54.45 (minor). 31 

 32 

 33 

ee (60%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 34 

flow = 1.0 mL/min, retention times (min): 37.83 (major), 46.55 (minor). 35 
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 36 

ee (50%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 37 

flow = 1.0 mL/min, retention times (min): 46.00 (major), 57.78 (minor). 38 

 39 

 40 

(3R,4S)-3-Hydroxy-4-(methoxyphenylamino)-4-phenyl-butan-2-one 16 41 

ee (89%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 42 

flow = 1.0 mL/min, retention times (min): 13.13 (major), 18.98 (minor). 43 
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 45 

(3R,4S)-3-Hydroxy-4-(methoxyphenylamino)-4-(2-methoxyphenyl)-butan-2-one 17 46 

ee (82%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 47 

flow = 1.0 mL/min, retention times (min): 22.23 (major), 25.63 (minor). 48 

Me

O

OH

HN
PMP

Racemic

Me

O

OH

HN
PMP

89% ee



Catalysts 2019, 9, x FOR PEER REVIEW 8 of 10 

 

 49 

 50 

 (3R,4S)-3-Hydroxy-4-(methoxyphenylamino)-4-(4-methoxyphenyl)-butan-2-one 18 51 

ee (90%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 52 

flow = 1.0 mL/min, retention times (min): 6.73 (minor), 8.67 (major). 53 
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 54 

 55 

(3R,4S)-3-Hydroxy-4-(methoxyphenylamino)-4-(4-bromophenyl)-butan-2-one 19 56 

ee (91%) determined by HPLC analysis: Chiralcel AD-H column, Hexane : iPrOH = 85:15, 57 

flow = 1.0 mL/min, retention times (min): 7.82 (minor), 11.52 (major). 58 

Me

O

OH

HN
PMP

Racemic

OMe

Me

O

OH

HN
PMP

90% ee

OMe



Catalysts 2019, 9, x FOR PEER REVIEW 10 of 10 

 

 59 

 60 

Me

O

OH

HN
PMP

Racemic

Br

Me

O

OH

HN
PMP

91% ee

Br


