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General Information: Unless otherwise stated, materials were purchased from commercial 
suppliers and used without purification. 1H NMR and 13

 

C NMR spectra were recorded on a Varian 
400 (400 MHz) spectrophotometers. Flash column chromatography was performed using 200-300 
mesh silica gel. High resolution mass spectra were done by a Micromass Q-Tof instrument (ESI). 
Chiral HPLC was performed on Agilent 1100 series with chiral columns (Chiralpak AD-H, 
Chiralcel OD-H). The chiral amines 1a [1], 1b [2], 1c [3], 1d [4], 1e [5], 1f [5], were prepared 
according to literature procedures.  

A typical procedure for the aldol reaction 
The chiral amine 1a (0.0125 mmol) together with succinic acid (0.0125 mmol) were in 
cyclohexanone (0.2 mL) for 20 min. The 4-nitrobenzaldehyde (0.125 mmol) was added and the 
mixture was stirred for 24 h. Then the reaction mixture was directly purified by flash column 
chromatography to afford the aldol adducts. The enantiomeric excess was determined by HPLC 
(chiralpak AD-H column, 254 nm, 2-propanol/n-hexane=20:80 as eluent, 25 oC, 0.5 mL/min), anti 
enantiomer tR=24.8 and 31.7; syn enantiomer tR

 
=21 and 22.7 min 
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Table S1. Screening the catalyst of the direct aldol reaction[a]

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

. 

 

Entry catalyst Yield% Syn/anti[b] Ee% (anti)[c] [c] 

1 1a 95 11/89 97 

2 1b 96 47/53 -93 

3 1c 90 43/57 -93 

4 1d 82 25/75 -95 

5 1e 65 37/63 -90 

6 1f 71 35/65 92 

7 1g 95 46/54 86 

8 1a [d] 58 31/69 83 

[a] Reaction conditions: chiral diamine: 10 mol%; TFA: 10 mol%; cyclohexanone: 0.2 mL; 

4-nitrobenzaldehyde: 0.125 mmol; RT, 2 h. [b] Isolated yield, [c] Determined by HPLC. [d] 2 mol% 

of the catalyst was used, and the reaction time is 240 h. 
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Table S2. Effect of various acids on direct aldol reactions[a]

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

. 

 

Entry acid Yield% Syn/anti[b] Ee% (syn)[c] [c] 

1 HOOC COOH 95 19/81 96 (anti) 

2 HOOC COOH 94 21/79 96 (anti) 

3 
COOHHOOC

 
96 24/76 96 (anti) 

4 
HOOC

COOH
 95 62/38 83 

5 L-(-)-tartaric acid 90 40/60 92 (anti) 

6 D-(-)-tartaric acid 86 30/70 92 (anti) 

7 L-(-)-Di-p-toluoyltartaric acid 96 45/55 86 (anti) 

8 DL-malic acid 90 40/60 94 (anti) 

9 

COOH

COOH

HOOC

 

trace n.d. n.d. 

[a] Reaction conditions: chiral diamine 1a: 10 mol%; acid: 10 mol%; cyclohexanone: 0.2 mL; 

4-nitrobenzaldehyde: 0.125 mmol; RT, 5-24 h. [b] Isolated yield, [c] Determined by HPLC, and the 

syn product had a (1’S, 2 S) configuration, the anti product had a (1’S, 2R) configuration. 
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Table S3. Screening the reaction condition of the direct aldol reactions[a]

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

. 

 

entry Acid/1a solvent Yield% Syn/anti[b] ee% (syn)[c]  [c] 

1 0.5 neat 75 68/32 78 

2 1.0 neat 94 75/25 84 

3 1.5 neat 89 67/33 76 

4 2.0 neat 85 69/31 74 

5 1.0 NMP 26 78/22 80 

6 1.0 DMF 30 74/26 80 

7 1.0 n-hexane 37 68/32 87 

8 1.0 THF 35 70/30 77 

9 1.0 CH2Cl 40 2 60/40 79 

10 1.0 H2 97 O 18/82 90 (anti) 

[a] Reaction conditions: chiral diamine 1a: 10 mol%; succinic acid; cyclohexanone: 0.1 mL; 

solvent: 0.1 mL; 4-nitrobenzaldehyde: 0.125 mmol; RT, 24 h. [b] Isolated yield, [c] Determined by 

HPLC. 
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Table S4. Screening chiral amines of the direct aldol reaction[a]

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

O

NO2

OHC

O

NO2

OH

+
Cat:10 mol%

syn anti

+

O OH

NO2

. 

 

Entry catalyst Yield% Syn/anti[b] Ee% (syn)[c] [c] 

1 1a 94 75/25 84 

2 1b 95 80/20 73 

3 1c 94 78/22 73 

4 1d 97 62/38 -56 

5 1e 58 58/42 -62 

6 1f 56 58/42 73 

7 1g 96 70/30 11 

[a] Reaction conditions: chiral diamine: 10 mol%; succinic acid: 10 mol%; cyclohexanone: 0.2 mL; 

4-nitrobenzaldehyde: 0.125 mmol; RT, 24 h. [b] Isolated yield, [c] Determined by HPLC. 
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HPLC data for aldol products 

(2S,1’S)-2-(Hydroxy(4-nitrophenyl)methyl)cyclohexan-1-one  
O

NO2

OH

 

Syn/anti=75/25, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.5-2.1 (m, 6H), 2.3-2.65 (m, 3H), 3.18 

(syn-OH, 1H), 4.08 (anti-OH, 1H), 4.90 (anti-CH*OH, 1H), 5.48 (syn-CH*OH, 1H), 7.48 (2H), 

8.19 (2H); 13C NMR (400 NMR, CDCl3) δ(ppm) 24.9, 26.1, 28, 29.9, 42.8, 56.9, 70.3, 73, 76.8, 

77.2, 123.6, 126.7, 128, 147, 149, 214; HRMS (MNa+) Calcd. For: C13H15NO4Na: 272.0899. 

Found: 272.0899. Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column 

(80:20 Hexane:2-propanol), 0.5 mL/min; λ=254 nm; anti enantiomer tR=24.8 and 31.7 min; syn 

enantiomer tR

Racemate: 

=21.2 and 22.7 min (major syn-product) [6].  
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Chiral: 
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(2S,1’S)-2-(Hydroxy(2-nitrophenyl)methyl)cyclohexan-1-one  

O OH

O2N  

Syn/anti=64/36, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.5-2.8 (m, 6H), 2.2-2.9 (m, 3H), 5.45 

(anti-CH*OH, 1H), 5.96 (syn-CH*OH, 1H), 7.4-7.6 (2H), 7.8-8.0 (2H); 13C NMR (400 NMR, 

CDCl3) δ(ppm) 25.1, 26.7, 28.0, 29.9, 31.4, 42.8, 55.0, 57.5, 66.9, 70.0, 76.9, 77.2, 77.6, 124.3, 

124.9, 128.2, 128.6, 129.2, 129.8, 133.3, 137.2, 214.3, 215.2; HRMS (MNa+) Calcd. For: 

C13H15NO4Na: 272.0899. Found: 272.0902. Enantiomeric excess was determined by HPLC with 

a Chiralcel OD-H column (95:5 Hexane:2-propanol), 1.0 mL/min; λ=254 nm; anti enantiomer 

tR=18.4 and 20.7 min; syn enantiomer tR

Racemate: 

=11.8 (major syn-pruduct) and 12.9 min. [7] 
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Chiral: 
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(2S,1’S)-2-(Hydroxy(3-nitrophenyl)methyl)cyclohexan-1-one  

O OH

NO2  
Syn/anti=66/34, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.5-2.1 (m, 6H), 2.4-2.68 (m, 3H), 

3.29(syn-OH, 1H), 4.1 (anti-OH, 1H), 4.90 (anti-CH*OH, 1H), 5.48 (syn-CH*OH, 1H), 7.5-7.7 

(2H), 8.1-8.2 (2H); 13C NMR (400 NMR, CDCl3) δ(ppm) 24.8, 26.1, 27.8, 28.4, 29.8, 30.9, 42.7, 

56.9, 57.3, 70.0, 74.1, 76.9, 77.2, 77.5, 121.0, 122.2, 123.0, 129.3, 132.1, 133.4, 144.0, 148.4, 

214.3, 215.1; HRMS (MNa+) Calcd. For: C13H15NO4Na: 272.0899. Found: 272.0898. 

Enantiomeric excess was determined by HPLC with a Chiralcel OD-H column (95:5 

Hexane:2-propanol), 1.0 mL/min; λ=254 nm; anti enantiomer tR=23.8 and 32.7 min; syn 

enantiomer tR

Racemate: 

=20.6 and 21.6 min (major syn-product) [7]. 
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Chiral: 
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(2S,1’S)-2-(Hydroxy(4-cyanophenyl)methyl)cyclohexan-1-one  

O

CN

OH

 

Syn/anti=69/31, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.5-2.1 (m, 6H), 2.3-2.7 (m, 3H), 4.85 

(anti-CH*OH, 1H), 5.43 (syn-CH*OH, 1H), 7.42 (2H), 7.63 (2H); 13C NMR (400 NMR, CDCl3) 

δ(ppm) 24.9, 26.1, 28, 30.9, 42.8, 57.0, 70.4, 74.4, 76.9, 77.2, 111, 119.1, 126.7, 128.0, 130.8, 

132.2, 147.2, 214.4; HRMS (MNa+) Calcd. For: C14H15NO2Na: 252.1000. Found: 252.1005. 

Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (90:10 

Hexane:2-propanol), 0.5 mL/min; λ=254 nm; anti enantiomer tR=47.0 and 58.8 min; syn 

enantiomer tR

Racemate: 

=34.7 and 40.5 min (major syn-product) [8]. 
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Chiral: 
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(2S,1’S)-2-(Hydroxy(4-trifluoromethylphenyl)methyl)cyclohexan-1-one 
O

CF3

OH

 
Syn/anti=64/36, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.5-2.1 (m, 6H), 2.3-2.6 (m, 3H), 3.18 

(syn-OH, 1H), 4.07 (anti-OH, 1H), 4.84 (anti-CH*OH, 1H), 5.44 (syn-CH*OH, 1H), 7.43 (2H), 

7.59 (2H); 13C NMR (400 NMR, CDCl3) δ(ppm) 24.9, 26.1, 27.9, 29.9, 31.0, 42.8, 57.1, 70.4, 

74.5, 76.9, 77.2, 125.3, 126.3, 127.6, 145.8, 149, 214.6, 215.3; HRMS (MNa+) Calcd. For: 

C14H15O2F3Na: 295.0922. Found: 295.0930. Enantiomeric excess was determined by HPLC with 

a Chiralpak AD-H column (90:10 Hexane:2-propanol), 0.5 mL/min; λ=254 nm; anti enantiomer 

tR=20.2 and 24.6 min; syn enantiomer tR

Racemate: 

=13.6 and 15.7 min (major syn-product) [8]. 
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Chiral: 
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(2S,1’S)-2-(Hydroxy(4-nitrophenyl)methyl)cycloheptan-1-one  
 

O
OH

NO2
 

Syn/anti=71/29, 1H NMR (400 MHz, CDCl3) δ(ppm) 1.6-2.06 (m, 8H), 2.5-2.89 (m, 3H), 3.6 

(syn-OH, 1H), 4.15 (anti-OH, 1H), 4.93 (anti-CH*OH, 1H), 5.32 (syn-CH*OH, 1H), 7.53 (2H), 

8.22 (2H); 13C NMR (400 NMR, CDCl3) δ(ppm) 23.2, 23.8, 29.1, 44, 57, 58, 72.5, 75, 76.8, 

77.2, 123.7, 126.9, 127.8, 149, 217; HRMS (MNa+) Calcd. For: C14H17NO4Na: 286.1055. Found: 

286.1053. Enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (90:10 

Hexane:2-propanol), 0.5 mL/min; λ=254 nm; anti enantiomer tR=36.6 and 86 min; syn enantiomer 

tR

Racemate: 

=23.9 and 29.3 min (major syn-product) [9, 10].  
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Chiral: 
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NMR Spectra 
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