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Supporting information 

Table 1: HPLC data for aldol products 

S.No
.  

 

Adol 
Product 

1H NMR  
(CDCl3-CH

OH, δ)  

HPLC data  
    

syn anti Column  

 

λ  

(nm) 

Flow 

rate 

 

Solvent  

IPA:Hex  

Syn 

 product  

 

Anti 

product  

 

tR  

(min)  

tR  

(min)  

tR  

(min)  

tR  

(min)  

1. 6a 5.49 4.83 Chiralpak  

AD-3  

254 1mL/ 

min 

90:10 10.80 11.75 13.14 16.46 

2. 6b 5.97 5.45 Chiralpak  

AD-3 

254 1mL/ 

min 

95:5 7.78 11.24 13.52 14.56 

3. 6c 5.49 4.90 Chiralpak  

AD-3 

254 1mL/ 

min 

95:5 21.24 28.21 30.97 41.99 

4. 6d 5.85 5.37 Chiralpak  

AD-3 

254 1mL 

/min 

95:5 16.16 17.91 21.23 23.06 

5. 6e 5.34 4.77 Chiralpak  

 AD-3 

254 1mL/ 

min 

95:5 19.77 22.03 24.95 38.02 

6. 6f 5.43 4.85 Chiralpak  

AD-3 

254 1mL/ 

min 

95:5 17.85 24.50 30.38 31.23 

7. 6g 5.30 4.85 Chiralpak  

AD-3 

254 1mL/ 

min 

95:5 14.87 17.04 23.21 24.66 

8. 6h 5.30 4.68 Chiralpak  

AD-3 

220 1mL/ 

min 

90:10 10.36 11.88 15.77 17.37 

9. 6i 5.36 4.68 Chiralpak  

AD-3 

220 1mL/ 

min 

90:10 11.24 13.10 17.26 19.95 

10. 6j 5.35 4.77 Chiralpak  

AD-3 

210 1mL/ 

min 

90:10 10.87 12.09 16.80 17.74 

11. 6k 5.35 4.74 Chiralpak  

AD-3 

220 1mL/ 

min 

90:10 11.76 13.93 18.61 21.75 

12 6l 5.33 4.75 Chiralpak  

AD-3 

210 1mL/ 

min 

90:10 10.90 12.49 16.51 18.28 

13 6m 5.41 4.85 Chiralpak  

IA-3 

210 1.5mL/

min 

90:10a 7.76 11.23 13.52 14.56 

14 6n 5.37 4.76 Chiralpak  

AD-3 

220 1mL/ 

min 

90:10 8.08 9.08 13.34 14.56 

a hextane/EtOH=90:10 
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NMR data for aldol products 6a-n 

2-[Hydroxy-(3-nitro-phenyl)-methyl]-cyclohexanone (6a) [1]:  syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.54-2.17 (m, 6H), 2.35-2.53 (m, 2H), 2.61-2.2.70 (m, 1H), 3.2(d, 

J = 4 Hz, 1H), 5.49 (s, 1H), 7.52 (t, J = 8 Hz, 1H), 7.65 (d, J = 8 Hz, 1H), 8.12 (d, J = 8 Hz, 

1H), 8.19 (s, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.7, 25.9, 27.9, 42.6, 56.7, 69.9, 

120.9. 122.1, 129.2, 131.9, 143.7, 148.3, 214.3; anti-diastereomer,［α］D
23 + 23.4 (c 1, CDCl3; 

87% ee) 1H NMR (400 MHz, CDCl3) δ (ppm) 1.47-2.09 (m, 6H), 2.25-2.36 (m, 1H), 

2.38-2.61 (m, 2H), 4.05 (d, J = 4 Hz, 1H), 4.84-4.81 (dd, J = 4 Hz, 1H), 7.46 (t, J = 8 Hz, 1H), 

7.60 (d, J = 8 Hz, 1H), 8.10 (d, J = 8 Hz, 1H), 8.15 (s, 1H); 13C NMR(100 MHz, CDCl3) δ 

(ppm) 24.7, 27.6, 30.7, 42.7, 57.1, 74.1, 122.0, 122.9, 129.3, 133.2, 143.2, 148.3, 214.9. 

O OH
NO2

6a
 

2-[Hydroxy-(2-nitro-phenyl)-methyl]-cyclohexanone (6b) [1]: syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.48-1.88 (m , 5H), 2.07-2.14 (m, 1H), 2.38-2.48(m, 2H), 

2.85-2.90 (m, 1H), 3.29 (br, 1H), 5.97 (s, 1H), 7.43 (t, J = 8 Hz, 1H), 7.65 (t, J = 8 Hz, 1H), 

7.84 (d, J = 8 Hz, 1H), 8.0 (d, J = 8 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm)  24.8, 

28.0, 42.5, 54.8, 66.6, 124.7, 127.9, 129.6, 133.2, 137.0, 147.1, 214.1; anti-diastereomer, 1H 

NMR (400 MHz, CDCl3) δ (ppm) 1.59-2.49 (m, 8H), 2.68-2.81 (m, 1H), 4.2 (brs, 1H), 5.45 

(d, J = 8 Hz, 1H), 7.43 (t, J = 8 Hz, 1H), 7.64 ( t, J = 8.4 Hz, 1H), 7.77(d, J = 8 Hz, 1H), 7.85 

(d, J = 8 Hz, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 25.0, 27.8, 31.1, 42.8, 57.3, 69.8, 

124.1, 128.4, 129.0, 133.1, 136.6, 148.7, 215.0. 
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O OH

6b

NO2

 

2-[Hydroxy-(4-nitro-phenyl)-methyl]-cyclohexanone (6c) [1]: syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.57-1.77 (m, 4H), 1.81-1.90 (m, 1H), 2.08-2.16 (m, 1H), 

2.34-2.45 (m, 1H), 2.59-2.67 (m, 1H), 3.18 (d, J = 4 Hz, 1H), 5.49 (s, 1H), 7.49 (d, J = 8 Hz, 

2H), 8.21 (d, J = 8 Hz, 2H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.8, 25.9, 27.9, 42.6, 56.8, 

70.1, 123.5, 126.6, 147.0, 149.0, 214.1; anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ 

(ppm) 1.52-1.74 (m ,4H), 1.79-1.87 (m, 1H), 2.07-2.17(m ,1H), 2.31-2.42 (m, 1H), 2.54-2.64 

(m, 1H), 4.08 (d, J = 4 Hz, 1H), 4.90 (dd, J = 8 Hz, 1H), 7.51 (d, J = 8 Hz, 2H), 8.21 (d, J = 8 

Hz, 2H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.7, 27.6, 30.7, 42.7, 57.2, 74.0, 123.6,127.9, 

147.6, 148.33, 214.8. 

O OH

6c

NO2

 

2-[Hydroxy-(2-nitro-phenyl)-methyl]-cyclopentanone (6d) [2] (mix, syn/anti = 1:0.36 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.68-1.74 (m, 2H), 1.94-2.15 (m, 4H), 

2.36-2.50 (m, 1H), 2.65 (m, 1H), 5.85 (d, J = 4 Hz, 1H), 7.37 (t, J = 8 Hz, 1H), 7.69 (m, 1H), 

7.83 (d, J = 8 Hz, 1H), 7.93 (d, J = 8 Hz, 1H); syn-diastereomer, 4.41 (brs, 0.36H), 5.37 (d, J 

= 8 Hz, 0.36H); 13C NMR (100 MHz, CDCl3) δ (ppm) 20.2,20.5, 23.0, 26.6, 38.6, 54.8, 55.5, 

66.7, 69.1, 124.0, 124.6, 128.1, 128.6, 129.0, 133.2, 133.4, 136.3, 138.5, 147.0, 148.5, 218.8, 

222.1. 
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OH

6d

O NO2

 

2-[Hydroxy-(3-nitro-phenyl)-methyl]-cyclopentanone (6e) [3] (mix, syn/anti = 1:0.52 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.55-1.75 (m, 2H), 1.85-2.00 (m, 2H), 

2.02-2.15 (m, 1H), 2.23-2.47 (m, 1H), 4.77 (d, J = 8 Hz, 0.41H), 7.52 (m, 2H), 8.02 (m, 2H ); 

anti-diastereomer, 3.23 (s, 0.72H), 5.34 (s, 0.78H); 13C NMR (100 MHz, CDCl3) δ (ppm) 

20.3, 22.3, 26.8, 29.6, 38.6, 39.0, 55.0, 56.1, 70.1, 74.3, 120.5, 121.6, 122.2, 123.0, 129.3, 

129.5, 131.7, 132.7, 143.6, 145.2, 148.3, 220.0, 222.5. 

OH

6e

NO2

O

 

2-[Hydroxy-(4-nitro-phenyl)-methyl]-cyclopentanone (6f) [3] (mix, syn/anti = 1:0.15 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.63-1.83 (m, 2H), 1.88-2.09 (m, 2H), 

2.09-2.34 (m, 1H), 2.34-2.55 (m, 2H), 4.78 (s, 0.13H), 4.85 (d, J = 8 Hz, 0.15H), 7.54 (d, J = 

8 Hz, 2H), 8.22 (d, J = 8 Hz, 2H); syn-diastereomer, 2.79 (s, 0.75H), 5.43 (s, 0.87H); 13C 

NMR (100 MHz, CDCl3) δ (ppm) 20.3, 22.3, 26.8, 38.6, 39.0, 55.1, 56.1, 70.4, 74.4, 123.6, 

123.7, 126.4, 127.4, 147.1, 148.6, 150.4, 219.8, 222.3. 

OH

6f
NO2

O

 

2-[Hydroxy-(3-nitro-phenyl)-methyl]-cycloheptanone (6g) [3]: syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.24-1.32 (m, 2H), 1.41-1.54 (m, 1H), 1.59-1.74 (m, 2H), 
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1.77-1.95 (m, 3H), 2.42-2.55(m, 1H), 2.58-2.69 (m, 1H), 2.83-2.92 (m, 1H), 3.27 (br, 1H), 

5.30 (s, 1H), 7.53( t, J = 8 Hz, 1H), 7.70 (d, J = 8 Hz, 1H), 8.12(d, J = 8 Hz, 1H), 8.22 (s, 

1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 23.5, 23.9, 28.9. 29.1, 43.9, 57.1, 72.2, 121.0, 

122.2, 129.2, 132.1, 144.3, 148.3, 217.6; anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ 

(ppm) 1.27-1.39 (m, 2H), 1.47-1.57 (m, 1H), 1.59-1.75 (m, 2H), 1.76-1.82 (m, 2H), 

2.18-2.59(m, 2H), 2.80-3.01 (m, 1H), 3.63 (brs, 1H), 4.85 (d, J = 8 Hz, 1H), 7.63 (d, J = 8 Hz, 

1H), 8.08 (d, J = 8 Hz, 1H), 8.16 (t, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 23.5, 28.2, 

28.6, 44.1, 57.9, 74.7, 121.9, 122.8, 129.4, 133.1, 144.1, 148.3, 217.0. 

OH
NO2

6g

O

 

2-[Hydroxy-(3-chloro-phenyl)-methyl]-cyclohexanone (6h) [2]: syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.48-1.75 (m, 5H), 1.81-1.90 (m, 1H), 2.04-2.14 (m, 1H), 

2.30-2.50 (m, 1H), 2.52-2.62 (m, 1H), 3.09 (d, J = 4 Hz, 1H), 5.36 (s, 1H), 7.13-7.35 (m, 

4H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.8, 25.9, 27.9, 42.6, 57.0, 70.1, 123.8, 126.0, 

127.1, 129.4, 134.2, 143.6, 214.5; anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 

1.23-1.73 (m, 5H), 1.74-1.85 (m, 1H), 2.05-2.15 (m, 1H), 2.30-2.40 (m, 1H), 2.44-2.52 (m, 

1H), 2.53-2.62 (m, 1H), 3.99 (s, 1H), 4.68 (d, J = 8 Hz, 1H), 7.14-7.30 (m, 4H); 13C NMR 

(100 MHz, CDCl3) δ (ppm) 24.7, 27.7, 30.8, 42.7, 57.3, 74.3, 125.3, 127.1, 128.0, 129.6, 

134.3, 143.1, 215.2. 
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O OH

6h

Cl

 

2-[Hydroxy-(4-chloro-phenyl)-methyl]-cyclohexanone (6i) [2] (mix, syn/anti = 1:1.27 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.46-1.62 (m, 2H), 1.62-1.74 (m, 2H), 

1.75-1.89 (m, 1H), 2.03-2.14(m, 1H), 2.30-2.42 (m, 1H), 2.51-2.61 (m, 1H), 4.0(d, J = 4 Hz, 

0.54H), 4.77 (dd, J = 4 Hz, 0.56H), 7.23-7.33 (m, 4H); syn-diastereomer, 3.08 (d, J = 4 Hz, 

0.4H), 5.35 (s, 0.44H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.7, 24.8, 25.9, 27.7, 27.9, 

30.7, 42.6, 57.0, 57.3, 70.1, 74.1, 127.2, 128.3, 128.5, 132.7, 133.5, 139.5, 139.9, 214.6, 

215.3. 

O OH

6i

Cl

 

2-[Hydroxy-(3-bromo-phenyl)-methyl]-cyclohexanone (6j) [2]: syn-diastereomer, 1H NMR 

(400 MHz, CDCl3) δ (ppm) 1.51-1.75 (m, 4H), 1.80-1.90 (m, 1H), 2.04-2.14 (m, 1H), 

2.32-2.49 (m, 1H), 2.52-2.64 (m, 1H), 3.10 (d, J = 4 Hz, 1H), 5.35 (s, 1H), 7.21 (m, 2H), 7.37 

(m, 1H), 7.48 (s, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.8, 25.9, 27.9, 42.6, 57.0, 70.0, 

122.5, 124.4, 129.0, 129.8, 130.1,143.9, 214.5; anti-diastereomer, 1H NMR (400 MHz, 

CDCl3) δ (ppm) 1.24-1.36 (m, 1H), 1.52- 1.74 (m, 3H), 1.76-1.84 (m, 1H), 2.01-2.13 (m, 1H), 

2.29-2.40 (m, 1H), 2.42-2.51 (m, 1H), 2.52-2.62 (m, 1H), 4.02 (s, 1H), 4.74 (d, J = 8 Hz, 1H), 

7.22 (m, 2H), 7.42 (m, 1H), 7.49 (m, 1H); 13C NMR (100 MHz, CDCl3) δ (ppm) 24.8, 27.7, 

30.8, 42.7, 57.3, 74.2, 122.6, 125.8, 129.9, 130.0, 143.3, 215.2. 
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O OH
Br

6j  

2-[Hydroxy-(4-bromo-phenyl)-methyl]-cyclohexanone (6k) [2] (mix, syn/anti = 1.26 :1 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.47-1.73 (m, 4H), 1.75-1.88 (m, 

1H), 2.04-1.13 (m, 1H), 2.30-2.41 (m, 1H), 2.42-2.50 (m, 1H), 2.51-2.90 (m, 1H), 3.99 (s, 

0.41H), 4.75 (dd, J = 8 Hz, 0.42H), 7.19 (m, 2H), 7.46 (m, 2H); syn-diastereomer, 3.08 (s, 

0.53H), 5.33 (s, 0.56H); 13C NMR(100 MHz, CDCl3) δ (ppm) 24.7, 24.8, 25.9, 27.7, 27.9, 

30.7, 42.6, 57.0, 57.3, 70.1, 74.2, 120.8, 121.7, 127.5, 128.7, 131.2, 131.5, 140.0, 140.5, 214.6, 

215.3. 

O OH

6k

Br

 

2-[Hydroxy-(4-flouro-phenyl)-methyl]-cyclohexanone (6l) [4] (mix, syn/anti = 1.41 :1 ): 

anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.52-1.89 (m, 5H), 2.04-2.14 (m, 

1H), 2.29-2.49 (m, 2H), 2.52-2.62 (m, 1H), 4.0 (d, J = 4 Hz, 0.42H), 4.77 (d, J = 8 Hz,0.41H), 

7.02 (m, 2H), 7.29 (m, 2H); syn-diastereomer, 3.06 (d, J = 4 Hz, 0.53H), 5.36 (s, 0.59H); 13C 

NMR(100 MHz, CDCl3) δ (ppm) 24.7, 24.8, 26.0, 27.7, 28.0, 30.8, 42.7, 57.2, 57.5, 70.2, 

74.1, 115.1, 115.3, 127.4, 128.6, 136.7, 137.1, 160.7, 163.1, 214.8, 215.1. 
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O OH

6l  

2-[Hydroxy-(4-chloro-3-nitro-phenyl)-methyl]-cyclohexanone (6m) [5] (mix, syn/anti = 

1.1:1): anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.48-1.78 (m, 4H), 1.81-1.92 

(m, 1H), 2.07-2.17 (m, 1H), 2.31-2.44 (m, 1H), 2.44-2.52 (m, 1H), 2.53-2.66 (m, 1H), 4.10 (d, 

J = 4 Hz, 0.45H), 4.85 (dd, J = 4Hz, 0.46H); syn-diastereomer, 3.23 (s, 0.48H), 5.41 (s, 

0.51H); 13C NMR(100 MHz, CDCl3) δ (ppm) 24.6, 24.7, 25.9, 27.5, 27.8, 30.6, 40.5, 40.6, 

56.5, 57.0, 69.4, 73.4, 123.0, 124.0, 125.3, 126.1, 130.5, 131.5, 131.6, 131.7, 141.8, 142.4, 

147.8, 213.9, 214.6. 

O OH
NO2

6m

Cl

 

2-[Hydroxy-(3-methoxy-phenyl)-methyl]-cyclohexanone (6n) [6]: syn-diastereomer, 1H 

NMR (400 MHz, CDCl3) δ (ppm) 1.61-1.92 (m, 4H), 2.00-2.19 (m, 1H), 2.28- 2.51 (m, 1H), 

2.53-2.71 (m, 1H), 3.01 (s, 1H), 3.81 (s, 3H), 5.37 (s, 1H), 6.83 (m, 3H), 7.25 (m, 1H); 13C 

NMR(100 MHz, CDCl3) δ (ppm) 24.9, 26.0, 27.9, 42.7, 55.2, 57.2, 70.1, 111.5, 112.4, 118.0, 

129.2, 143.2, 159.6, 214.8; anti-diastereomer, 1H NMR (400 MHz, CDCl3) δ (ppm) 1.49-1.72 

(m, 4H), 1.74- 1.84 (m, 1H), 2.03-2.13 (m, 1H), 2.31-2.40 (m, 1H), 2.44-2.51 (m, 1H), 

2.55-2.65 (m, 1H), 3.81 (s, 3H), 3.93 (s, 3H), 4.76 (d, J = 8 Hz, 1H), 6.86 (m, 3H), 7.26 (m, 

1H); 13C NMR(100 MHz, CDCl3) δ (ppm) 24.7, 27.8, 30.9, 42.7, 55.2, 57.4, 74.7, 112.4, 

113.4, 119.5, 129.3, 142.5, 159.7, 215.5. 
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O OH
OMe

6n
 

 
NMR spectra for aldol products 3a-n 
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HPLC Chromatograms for aldol products 6a-n 
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Fig. 2. 1H NMR spectra for diffrent reaction systems and p-nitrophenol. (a) The reaction mixture of 

3-nitrobenzaldehye, cyclohexanone and organocatalyst 2 with p-nitrophenol as cocatalyst; (b) The 

same reaction conditions with (a) without p-nitrophenol; (c) 1H NMR spectrum of p-nitrophenol. 
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