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1. Copies of NMR and HRMS spectra of products 

(R)-4-Hydroxy-4-(4-nitrophenyl)butan-2-one (3a) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3 
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(R)-4-Hydroxy-4-(3-nitrophenyl)butan-2-one (3b) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(2-nitrophenyl)butan-2-one (3c) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(4-isocyanophenyl)butan-2-one (3d) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-(4-Chlorophenyl)-4-hydroxybutan-2-one (3e) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-(4-Chlorophenyl)-4-hydroxybutan-2-one (3f) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(naphthalen-1-yl)butan-2-one (3j) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-hydroxy-4-(naphthalen-2-yl)butan-2-one (3k) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(quinolin-4-yl)butan-2-one (3l) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(4-(methylsulfonyl)phenyl)butan-2-one (3m) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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HRMS (ESI): m/z calcd for C11H14NaO4S+ [M+Na]+: 265.0505, found: 265.0513. 

 

  

C8_WATER_ACN

m/z
265 266 267

%

0

100

20240327-wcz-pos 78 (0.318) 1: TOF MS ES+ 
2.89e3265.0513

266.0558
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(E)-4-(4-(Methylsulfonyl)phenyl)but-3-en-2-one (4m) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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(R)-4-Hydroxy-4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)butan-2-one (3n) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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HRMS (ESI): m/z calcd for C16H23BNaO4
+ [M+Na]+: 313.1582, found: 313.1585. 

 

  

C8_WATER_ACN

m/z
312 313 314 315

%

0

100

20240327-wcz-pos 78 (0.318) 1: TOF MS ES+ 
1.42e4313.1585

312.1622
314.1628
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(S)-2-((R/S)-Hydroxy(4-nitrophenyl)methyl)cyclobutan-1-one (5a) 

anti:syn = 57:43, ee of anti 83%. 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 

 

anti H 

syn H 
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(S)-2-((R)-Hydroxy(4-nitrophenyl)methyl)cyclopentan-1-one (5b) 

anti:syn = 83:17, ee of anti 96% 

1H NMR (400 MHz, CDCl3)  

 

 

13C{1H} NMR (101 MHz, CDCl3) 

 

anti H 

syn H 
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(S)-2-((R)-Hydroxy(4-nitrophenyl)methyl)cyclohexan-1-one (5c) 

anti:syn = 94:6, ee of anti 90% 

1H NMR (400 MHz, CDCl3)  

 

 

13C{1H} NMR (101 MHz, CDCl3) 

  

anti H 

syn H 
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(1R,2S)-Hydroxy-2-methyl-1-(4-nitrophenyl)pentan-3-one (5d) 

anti:syn = 86:14, ee of anti 98%. 

1H NMR (400 MHz, CDCl3)  

 

 

13C{1H} NMR (101 MHz, CDCl3) 

 

anti H 

syn H 



S20 

 

(R)-3-Hydroxy-3-(4-nitrophenyl)-1-phenylpropan-1-one (5e) 

1H NMR (400 MHz, CDCl3) 

 

 

13C{1H} NMR (101 MHz, CDCl3) 
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Copies of HPLC profiles for the determination of enantiomeric excesses of aldol adducts 

HPLC profiles for aldol adduct 3a  

AS-H, i-PrOH/Hex 25/75, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3b  

AD-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3c  

AD-H, i-PrOH/Hex 5/95, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3d  

AS-H, i-PrOH/Hex 30/70, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3e  

AS-H, i-PrOH/Hex 15/85, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3f  

AS-H, i-PrOH/Hex 20/80, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3j  

AS-H, i-PrOH/Hex 15/85, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3k  

AS-H, i-PrOH/Hex 15/85, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 

 

Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 



S29 

 

HPLC profiles for aldol adduct 3l  

OD-H, i-PrOH/Hex 20/80, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 

 

Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 
Peak 

 

Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3m 

AS-H, i-PrOH/Hex 40/60, flow rate = 1.0 mL/min\ 

Racemic product 

 

Peak 

 

Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 

 

Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 3n  

AD-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC data for aldol adduct 5a 

AS-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC data for aldol adduct 5b 

AS-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct 5c  

AS-H, i-PrOH/Hex 15/85, flow rate = 1.0 mL/min 

Racemic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct (5d) 

OJ-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic anti-5d and racemic syn-5d: 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Racemic anti-5d with a small amount of syn-5d: 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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Racemic syn-5d: 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 
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HPLC profiles for aldol adduct (5e) 

OJ-H, i-PrOH/Hex 10/90, flow rate = 1.0 mL/min 

Racemic product  

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 

Asymmetric catalytic product 

 

Peak 
Ret.Time 

[min] 
Type Width [min] Area[Mau*s] Height [mAU] Area% 

 


