
 1 

 

Copolymer-supported heterogeneous organocatalyst for asymmetric aldol 
addition in aqueous medium 

Jinqing Zhou, Jinwei Wan, Xuebing Ma*, Wei Wang 

College of Chemistry and Chemical Engineering, Southwest University,  
Chongqing, 400715, P. R. China 

1. 1H and 13C NMR of 9-amino-9-deoxy-epi-cinc-honine 
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1H NMR (300M Hz,CDCl3，TMS): δ 8.90 (H-2/
, 1 H, d, 3J=6.0 Hz), 8.35 (H-5/, 1 H, br s, 3J=9.0 Hz), 8.15 (H-8/, 1 H, 

d,3J=3.0 Hz), 7.70 (H-7/, 1 H, t, 3J=6.0 Hz),7.58 (H-6/,1 H, t, 3J=6.0 Hz), 7.52 (H-3/,1 H, d, 3J=2.0 Hz) , 5.78 (H-10,1 

H, ddd) , 4.94-5.02 (H-11, 2 H, m), 4.70(H-9, 1 H, d, 3J=9.0 Hz), 3.26 (H-6α, dd, 1 H) ,3.17(H-2-exo, q, 1 H), 3.06 

(H-8, 1 H, d, 3J=9.0 Hz), 2.73-2.83(H-6β, H-2-endo, 2 H), 2.26 (H-5α, s,1 H ), 2.15 (-NH2, s, 2 H), 1.57-1.59 (H-3, 

H-4, H-5β, 3 H), 1.40 (H-7β, 1 H), 0.73 (H-7α, dd,1H ). 13C NMR (75M Hz, CDCl3，TMS): δ 150.1, 148.5, 148.3, 

141.6, 130.2, 128.8, 127.6, 126.2, 123.1, 119.4, 114.1, 77.2, 61.7, 56.1, 40.7, 39.5, 27.9, 27.3, 25.8. Anal. calcd. for 

C19H23N3: C, 77.78; H, 7.90; N, 14.32; Found: C, 77.82; H, 7.94; N,14.24. 

2. 1H NMR of 1a-c 
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3. GPC analysis 
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4.XRD 

 
5. IR spectra 
 

1a 

 
1b 
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1c 

 
 

1d 

 
6. N2 adsorption–desorption analysis 
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7. TGA 
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8. 1H NMR and HPLC spectra 

(1) (S)-2-[(R)-Hydroxy(2-nitrophenyl)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm) : δ 7.83 (1 H, d, J=8.1 Hz), 7.76 (1 H, d, J=7.8 Hz), 7.62 (1 H, t, J=7.0 Hz), 7.41 (1 
H, t, J=7.0 Hz), 5.43 (1H, d, J=6.0 Hz), 4.20 (1H, s), 2.70-2.78 (1 H, m), 2.42-2.51 (1 H, m), 2.24-2.31 (1 H, m), 2.10-2.24 (1 
H, m), 1.83- 1.86 (1 H, m), 1.60-1.83 (4 H, m). 

 
Racemes 
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(2) (S)-2-[(R)-Hydroxy(3-nitrophenyl)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm) : δ 8.17 (1 H, s), 8.14 (1 H, d, J=9.0 Hz), 7.62 (1 H, d, J=9.0 Hz), 7.51 (1 H, t, J=9.0 
Hz), 4.88 (1 H, d, J=9.0 Hz), 2.65-2.62 (1 H, m), 2.51-2.63 (1 H, m), 2.45-2.51 (1 H, m), 2.35 -2.39 (1 H, m), 2.07-2.11(1 H, 
m), 1.76-1.84 (1 H, m), 1.53-1.65 (2 H, m), 1.34-1.40 (1 H, m). 

 

Racemes 

 

 
 
 
(3) (S)-2-[(R)-Hydroxy(4-nitrophenyl)methyl]cyclohexanone 
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1H-NMR (300 MHz, CDCl3, TMS, ppm) : δ 8.18 (2 H, d, J=9.0 Hz), 7.49 (2H, d, J=9.0 Hz), 4.90 (1 H, d, J=9.0 Hz), 
2.59-2.63 (1 H, m), 2,46-2.50 (1 H, m), 2.34-2.39 (1 H, m), 2.07-2.13 (1 H, m), 1.80-1.84 (1 H, m), 1.52-1.68 (3 H, m), 
1.32-1.39 (1 H, m). 

 

Racemes 
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(4) (S)-2-[(R)-(4-Bromophenyl)(hydroxy)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm): δ 7.48-7.45 (2 H, m), 7.21-7.18 (2 H, m), 4.75 (1H, d, J=8.6 Hz), 3.99 (1 H, d, 
J=2.7 Hz), 2.60-2.52 (1 H, m), 2.51-2.43 (1 H, m), 2.40-2.30 (1 H, m), 2.13-2.06 (1 H, m), 1.85-1.74 (1 H, m), 1.73-1.49 (3 H, 
m), 1.34-1.25 (1 H, m). 

 
 
(5) (S)-2-[(R)-(4-Methylphenyl)(hydroxy)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm): δ 6.99-7.18 (4 H, m), 4.65 (1 H, d, J=9.0 Hz), 2.22-2.58 (6 H, m), 1.97-2.03 (1 H, 
m), 1.40-1.72 (5 H, m), 1.14-1.27 (1 H, m). 

 
Racemes 
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(6) (S)-2-[(R)-(4-Chlorophenyl)(hydroxy)methyl]cyclohexanone 

 
 
1H-NMR (300 MHz, CDCl3, TMS, ppm): δ 7.22 (2 H, d), 7.17 (2 H, d), 4.67 (1 H, d, J=8.7 Hz), 2.25-2.37 (3 H, m), 
1.96-1.99 (1 H, m), 1.41-1.72 (5 H, m), 1.20 (3 H, s). 

 

Racemes 
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(7) (S)-2-[(R)-(4-Cyanophenyl)(hydroxy)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm): δ 7.54 (2 H, d, J=8.4 Hz), 7.35 (2 H, d, J=8.1 Hz), 4.74 (1 H, d, J=8.4 Hz), 
2.25-2.52 (3 H, m), 1.98-2.04 (1 H, m), 1.43-1.74 (4 H, m), 1.22-1.27 (1 H, m). 

 
Racemes 
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(8) (S)-2-[(R)-(4-fluorophenyl)(hydroxy)methyl]cyclohexanone 
 

 

 

(9) (S)-2-[(R)-Hydroxy(4-methoxyphenyl)methyl]cyclohexanone 

 
1H-NMR (300 MHz, CDCl3, TMS, ppm): δ 7.14 (2 H, d), 6.80 (2H, d), 4.65 (1 H, d, J=6.0 Hz), 3.75 (3 H, s), 2.26-2.50 (3 H, 
m), 1.98-2.01 (1 H, m), 1,47-1.68 (4 H, m), 1.26-1.34 (1 H, m). 
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Racemes 

 

 
 
(10) (S)-2-((R)-hydroxy(4-methoxyphenyl)methyl)cyclopentanone 

 

Racemes 

 

 

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012



 16 

 
(11) (S)-2-((R)-hydroxy(4-cyanophenyl)methyl)cyclopentanone 

 

 

 
 
(12) (S)-2-((R)-hydroxy(2-nitrophenyl)methyl)cyclopentanone 
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(13) (S)-2-((R)-hydroxy(3-nitrophenyl)methyl)cyclopentanone 

 

 

 
 
(14) (S)-2-((R)-hydroxy(4-nitrophenyl)methyl)cyclopentanone 
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(15) (S)-2-((R)-hydroxy(4-nitrophenyl)methyl)cyclopentanone 
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(16) (S)-2-((R)-hydroxy(4-fulorophenyl)methyl)cyclopentanone 
 

 

 

 
 
(17) (S)-2-((R)-hydroxy(4-fulorophenyl)methyl)cyclopentanone 
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(18) (S)-2-((R)-hydroxy(4-methylphenyl)methyl)cyclopentanone 
 

 

 

 
 
(19) (S)-2-((R)-hydroxy(phenyl)methyl)cyclopentanone 
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Racemes 

 
 

 
 

Racemes 
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