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1.0 General information 
Commercially available enones are dried and purified prior to use (Lancaster, Aldrich, Alfa 
Aesar, Sinopharm Chemical Reagent Co. Ltd).  Flash chromatography is performed on silica 
gel (200-300 mesh) purchased from by Qingdao Haiyang Chemical Co. Ltd.  1 H and13C 
NMR spectra are recorded on a Bruker Avance DPX 400 or Bruker Avance DPX 500 
spectrometers at ambient temperature and chemical shifts are recorded in ppm (δ) relative to 
the internal standard TMS, and data for 1H are recorded as follows: chemical shift (ppm), the 
unit was omitted), and multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = 
multiplet).  Enantioselectivity was determined by Agilent 1200 Series HPLC system.  
Optical rotations were measured on a Perkin-Elmer model 341 polarimeter. Mass 
spectrometry was performed on a Micromass GCT CA055.  
 
2.0 The synthesis of the screened organocatalysts.  
The organocatalysts, I-II,1 and III-VII2 were synthesized by following the known 
procedures. 
 
3.0 Typical procedure for a Michael reaction  
The reaction was carried out with 0.1 mmol α, β-unsaturated enone and 0.1 mL (16 eq) 
nitromethane in the presence of 15 mol % VII in 0.2 mL of ethyl acetate at rt for 5 d.  Then 
the crude product was concentrated and purified by silica gel chromatography without 
workup using a mixture of EtOAc/hexanes (1/20 up to 1/5) as eluent and fractions were 
collected and concentrated in vacuo to provide the desired product. 
 
4.0 Characterization data 

NO2

O

 

(S)-5-Nitro-4-phenylpentan-2-one (3a) (Table 3, entry 1.3 
White solid, m.p. 114.6-116.1ºC, lit.4 120-122 ºC; purified by silica gel chromatography 
using a mixture of EtOAc/hexane = 1/8 as eluent in 68% yield and 98% ee; [α]D

20 = +2.0 (c = 
0.87, CHCl3); 

1H-NMR (400MHz, CDCl3): δ = 7.28-7.36 (m, 3H), 7.21-7.24 (m, 2H), 
4.68-4.70 (m, 1H), 4.62-4.64 (m, 1H), 4.00-4.03 (m, 1H), 2.92-2.94 (m, 2H), 2.13 (s, 3H); 
13C-NMR (100 MHz, CHCl3): δ = 205.4, 138.8, 129.1, 127.9, 127.4, 79.5, 46.1, 39.0, 30.4; 
HRMS (ESI) calcd for C11H13NO3 [M+H]+ 208.0974, obsd 208.0964; HPLC (Chiralpak 
AS-H, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, λ = 210 nm, 25 ºC): HPLC 
(Chiralpak AS-H, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): 
tminor = 13.2 min, tmajor = 9.9 min, ee = 98%.  
 

NO2

O

H3CO

 

(S)-4-(4-Mmethoxyphenyl)-5-nitropentan-2-one (3b) (Table 3, entry 2).4 
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Reaction time: 10 d; white solid, m.p. 90.2-91.7 °C, lit.4 93.5-94.5 ºC; purified by silica gel 
chromatography using a mixture of EtOAc/hexane = 1/5 as eluent in 68% yield and 98% ee; 
[α]D

20 = -3.5 (c = 0.87, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.14 (d, J = 8.8 Hz, 2H), 

6.86 (d, J = 8.8 Hz, 2H), 4.54-4.96 (m, 2H), 3.94-3.98 (m, 1H), 3.79 (s, 3H), 2.88-2.90 (m, 
2H), 2.12 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.5, 159.1, 130.7, 128.4, 114.4, 79.7, 
55.2, 48.3, 38.4, 30.4; HRMS (ESI) calcd for C12H15NO4 [M+Na]+ 260.0899, found 260.0896; 
HPLC (Chiralpak AS-H, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, λ = 210 nm, 25 
°C): tminor = 14.3 min, tmajor = 26.1 min, ee = 98%.  
 

NO2

O

(H3C)2N

 

(S)-4-(4-(Dimethylamino)phenyl)-5-nitropentan-2-one (3c) (Table 3, entry 3).5 
Yellow solid, m.p. 128.9-131.7 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/5 as eluent in 74% yield and 97% ee; [α]D

20 = -2.3 (c = 0.86, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 7.08 (d, J = 8.8 Hz, 2H), 6.69-6.71 (m, 2H), 4.56-4.64 (m, 2H), 
3.89-3.93 (m, 1H), 2.94 (s, 6H), 2.87-2.88(m, 2H), 2.11(s, 3H); 13C NMR (100 MHz, CDCl3): 
δ = 205.8, 149.9, 128.1, 112.9, 79.9, 46.4, 40.5, 38.5, 30.4; HRMS (ESI) calcd for 
C13H18N2O3 [M+H]+ 251.1396, found 251.1389; HPLC (Chiralpak AS-H, i-propanol/hexane 
= 40/60, flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 25.1 min, tmajor = 14.9 min, ee = 
97%.  
 

NO2

O

O
O  

(S)-4-(Benzo[d][1,3]dioxol-5-yl)-5-nitropentan-2-one (3d) (Table 3, entry 4).6 
Pale yellow solid, m.p. 96.7-98.8 °C, lit.7 96.5-98.5 ºC; purified by silica gel chromatography 
using a mixture of EtOAc/hexane = 1/5 as eluent in 71% yield and 97% ee; [α]D

20 = -3.5 (c = 
1.11, CHCl3); 

1H NMR (400 MHz, CDCl3): δ = 6.68-6.76 (m, 3H), 5.95 (s, 2H), 4.54-4.65(m, 
2H), 3.91-3.95 (m, 1H), 2.86-2.89 (m, 2H), 2.13 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 
205.3, 148.1, 147.2, 132.4, 120.7, 108.7, 107.6, 101.2, 79.6, 46.2, 38.8, 30.4; HRMS (ESI) 
calcd for C12H13NO5 [M+H]+ 252.0872, found 252.0877; HPLC (Chiralpak AS-H, 
i-propanol/hexane =20/80, flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 21.1 min, tmajor 
= 19.0 min, ee = 97%.  
 

NO2

O

O2N  
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(S)-5-Nitro-4-(4-nitrophenyl)pentan-2-one (3e) (Table 3, entry 5).8 
White solid, m.p. 62.8-65.1 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/5 as eluent in 88% yield and 92% ee; [α]D

20 = +6.9 (c = 0.75, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 8.21 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 4.66-4.79 (m, 
2H), 4.11-4.19 (m, 1H), 2.96-2.99 (m, 2H), 2.17(s, 3H); 13C NMR (100 MHz, CDCl3): δ = 
204.4, 147.5, 146.3, 128.6, 124.2, 78.6, 45.7, 38.6, 30.3; HRMS (ESI) calcd for C11H12N2O5 
[M+Na]+ 275.0644, found 275.0636; HPLC (Chiralpak AD-H, i-propanol/hexane = 10/90, 
flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 51.8 min, tmajor = 35.5 min, ee = 92%. . 
 

NO2

O

NO2  
(S)-5-Nitro-4-(3-nitrophenyl)pentan-2-one (3f) (Table 3, entry 6).3 
Pale yellow solid, m.p. 60.2-63.4 ºC; purified by silica gel chromatography using a mixture 
of EtOAc/hexane = 1/5 as eluent in 82 % yield and 95 % yield; [α]D

20 = +6.9 (c = 0.43, 
CHCl3); 

1H NMR (400 MHz, CDCl3): δ = 8.12-8.13 (m, 2H), 7.52-7.63 (m, 2H), 4.66-4.75 
(m, 2H), 4.14-4.18 (m, 1H), 2.98-3.00 (m, 2H), 2.18 (s, 3H); 13C NMR (100 MHz, CDCl3): δ 
= 204.5, 148.6, 141.1, 134.2, 130.1, 123.0, 122.2, 78.7, 45.7, 38.5, 30.3; HRMS (EI) calcd for 
C9H11INO4 [M]+ 197.0688, found 197.0680; HPLC (Chiralpak AD-H, i-propanol/hexane = 
10/90, flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 11.5 min, tmajor = 10.1 min, ee = 
95%.  
 

NO2

O

NO2  

(S)-5-Nitro-4-(2-nitrophenyl)pentan-2-one (3g) (Table 3, entry 7).9 
Yellow oil, purified by silica gel chromatography using a mixture of EtOAc/hexane = 1/5 as 
eluent in 70% yield and 95% ee; [α]D

20 = -30.9 (c = 1.01, CHCl3); 
1H NMR (400 MHz, 

CDCl3): δ = 7.89 (d, J = 8.0 Hz, 1H), 7.57-7.59 (m, 1H), 7.45-7.47 (m, 1H), 7.38 (d, J = 8.0 
Hz, 1H), 4.83-4.85 (m, 2H), 4.50-4.54 (m, 1H), 3.04-3.06 (m, 2H), 2.16 (s, 3H); 13C NMR 
(100 MHz, CDCl3): δ = 204.7, 149.9, 133.5, 133.3, 128.7, 128.5, 125.2, 77.9, 45.3, 33.8, 30.1; 
HRMS (EI) calcd for C11H12N2O5 [M]+ 252.0746, found 252.0744; HPLC (Chiralpak AD-H, 
i-propanol/hexane = 10/90, flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 25.3 min, tmajor 
= 23.8 min, ee = 95%.  
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NO2

O

F  
(S)-4-(4-Fluorophenyl)-5-nitropentan-2-one (3h) (Table 3, entry 8). 
Pale yellow solid, m.p. 102.0-104.9 ºC; purified by silica gel chromatography using a mixture 
of EtOAc/hexane = 1/8 as eluent in 87% yield, 99% ee; [α]D

20 = -2.5 (c = 1.05, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 7.7.19-7.22 (m, 2H), 7.01-7.05 (m, 2H), 4.58-4.69 (m, 2H), 
3.99-4.03 (m, 1H), 2.90-2.92 (m, 2H), 2.14 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.1, 
163.4, 160.9, 134.6, 134.5, 129.1, 129.0, 116.1, 115.8, 79.4, 46.1, 38.3, 30.4; HRMS (ESI) 
calcd for C11H12FNO3 [M+Na]+ 248.0699, found 248.0691; HPLC (Chiralpak AS-H, 
i-propanol/hexane = 40/60, flow rate 1.0 mL/min, λ = 254 nm, 25 °C): tminor = 15.2 min, tmajor 
= 10.4 min, ee = 99%. 

NO2

O

Br  
(S)-4-(4-Bromophenyl)-5-nitropentan-2-one (3i) (Table 3, entry 9).9 
Yellow solid, m.p. 103.4-106.5 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/8 as eluent in 89% yield and 99% ee; [α]D

20 = +3.0 (c = 1.39, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 7.45-7.47 (m, 2H), 7.10-7.12 (m, 2H), 4.58-4.67 (m, 2H), 
3.97-4.00 (m, 1H), 2.89-2.91 (m, 2H), 2.13 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.0, 
138.0, 132.3, 129.2, 122.0, 79.2, 46.0, 38.6, 30.5; HRMS (ESI) calcd for C11H12BrNO3 
[M+Na]+ 307.9898, found 307.9898; HPLC (Chiralpak AS-H, i-propanol/hexane = 40/60, 
flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 15.7 min, tmajor = 10.3 min, ee = 99%.  
 

NO2

O

I  
(S)-4-(2-Iodophenyl)-5-nitropentan-2-one (3j) (Table 3, entry 10). 
Yellow solid, m.p. 76.9-79.8 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/8 as eluent in 76% yield and 96% ee; [α]D

20 = +15.2 (c = 1.65, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 7.89 (d, J = 8.0 Hz, 1H), 7.31-7.35 (m, 1H), 7.14-7.16 (d, J = 
8.0 Hz, 1H), 6.96-7.00 (m, 1H), 4.71-4.73 (m, 2H), 4.33-4.37 (m, 1H), 2.94-2.99 (m, 2H), 
2.17 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.1, 140.7, 140.5, 129.5, 128.9, 127.0, 
101.1, 77.7, 45.1, 42.6, 30.2; HRMS (EI) calcd for C11H12INO3 [M]+ 332.9862, found 
332.9862; HPLC (Chiralpak AS-H, i-propanol/hexane = 40/60, flow rate 1.0 mL/min, λ = 
254 nm, 25 °C): tminor = 13.2 min, tmajor = 10.4 min, ee = 96%.  
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NO2

O

O  

(R)-4-(Furan-2-yl)-5-nitropentan-2-one (3k) (Table 3, entry 11).10 
Pale yellow solid, m.p. 56.8-58.5 ºC, lit.4 54.5-56.0 ºC; purified by silica gel chromatography 
using a mixture of EtOAc/hexane = 1/8 as eluent in 71% yield and 94% ee; [α]D

20 = -9.1 (c = 
1.04, CHCl3); 

1H NMR (400 MHz, CDCl3): δ = 7.34-7.35 (m, 1H), 6.29-6.30 (m, 1H), 
6.14-6.15 (m, 1H), 4.67-4.69 (m, 2H), 4.09-4.12 (m, 1H), 2.92-2.97 (m, 2H), 2.18 (s, 3H); 13C 
NMR (100 MHz, CDCl3): δ = 205.1, 151.8, 142.3, 110.5, 107.0, 77.1, 43.5, 32.9, 30.1; HPLC 
(Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): 
tminor = 27.7 min, tmajor = 25.6 min, ee = 94%.  
 

O
NO2  

(R)-4-Benzyl-5-nitropentan-2-one (3l) (Table 3, entry 12). 
Yellow oil, purified by silica gel chromatography using a mixture of EtOAc/hexane = 1/10 as 
eluent in 76% yield and 95% ee; [α]D

25 = -7.4 (c = 1.02, CHCl3); 
1H NMR (500 MHz, CDCl3): 

δ = 7.31-7.34 (m, 2H), 7.25-7.27 (m, 1H), 7.18-7.20 (m, 2H), 4.43 (d, J = 5.6 Hz, 2H), 
2.91-2.92 (m, 1H), 2.72-2.74 (d, J = 7.2 Hz, 2H), 2.55-2.60 (m, 2H); 13C NMR (100 MHz, 
CDCl3): δ = 206.4, 137.9, 129.1, 128.7, 126.9, 43.8, 37.4, 34.9, 30.5, 29.7; MS (EI, m/z): 
222.1, 176.1, 175.1, 161.1, 118.1, 117.1, 91.1, 43.0; HPLC (Chiralpak AS-H, 
i-propanol/hexane = 20/80, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 11.5 min, tmajor 
= 12.4 min, ee = 95%. 
 

O
NO2  

(R)-4-(Nitromethyl)-6-phenylhexan-2-one (3m) (Table 3, entry 13). 
Yellow oil, purified by silica gel chromatography using a mixture of EtOAc/hexane = 1/10 as 
eluent in 82% yield and 93% ee; [α]D

25 = +5.6 (c = 1.01, CHCl3); 
1H NMR (500 MHz, 

CDCl3): δ = 7.18-7.23 (m, 2H), 7.11-7.14 (m, 1H), 7.08-7.09 (m, 2H), 4.41-4.43 (m, 2H), 
2.60-2.63 (m, 4H), 2.48-2.58 (m, 1H), 2.08 (s, 3H), 1.64-1.68 (m, 2H); 13C NMR (100 MHz, 
CDCl3): δ = 206.4, 140.8, 128.6, 128.2, 126.3, 78.1 44.5, 33.1, 32.9, 32.7, 30.4; MS (EI, m/z): 
236.1, 175.1, 129.1, 118.1, 91.1, 77.0, 43.0; HPLC (Chiralpak AS-H, i-propanol/hexane = 
20/80, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 11.6 min, tmajor = 10.3 min, ee = 
93%. 
 

O
NO2  
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(R)-4-(Nitromethyl)nonan-2-one (3n) (Table 3, entry 14). 
Reaction time: 10 d; colorless oil, purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/20 as eluent in 83% yield and 95% ee; [α]D

25 = -1.9 (c = 1.12, CHCl3); 
1H 

NMR (500 MHz, CDCl3): 4.37-4.38 (m, 2H), 2.48-2.56 (m, 3H), 2.10 (s, 3H), 1.21-1.24 (m, 
8H), 0.81 (t, J = 6.5 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ = 206.6, 78.4, 44.7, 33.1, 31.6, 
31.4, 30.5, 26.3, 22.4, 13.9; MS (ESI, m/z): 240.1 ([M+K]+), 224.1 ([M+Na]+), 140,1, 139.1, 
128.1; HPLC (Chiralpak AS-H, i-propanol/hexane = 5/95, flow rate 1.0 mL/min, λ = 210 nm, 
25 °C): tminor = 10.1 min, tmajor = 9.6 min, ee = 95%. 
 

O

NO2

 

(S, E)-4-(Nitromethyl)-6-phenylhex-5-en-2-one (3o) (Table 3, entry 15). 
White solid, m.p. 108.7-111.3 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/5 as eluent in 64% yield and 97% ee; [α]D

25 = +16.8 (c = 0.78, CHCl3); 
1H 

NMR (500 MHz, CDCl3):  δ = 7.22-7.27 (m, 4H), 7.16-7.19 (m, 1H), 6.46 (d, J = 15.8 Hz, 
1H), 5.98-6.03 (m, 1H), 4.51-4.54 (m, 1H), 4.44-4.48 (m,. 1H), 3.44-3.48 (m, 1H), 2.68-2.69 
(m,. 2H), 2.12 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.5, 138.1, 133.4, 128.6, 128.0, 
126.4, 126.3, 78.6, 44.9, 37.0, 30.5; MS (EI, m/z): 233.1 (M+), 187.1, 186.1, 144.1, 143.1, 
129.1, 128.1, 91.1, 43.0;. HPLC (Chiralpak AS-H, i-propanol/hexane = 30/70, flow rate 1.0 
mL/min, λ = 210 nm, 25 °C): tminor = 13.2 min, tmajor = 11.3 min, ee = 97%.  
 

O

NO2

 

(S)-6-Nitro-5-phenylhexan-3-one (3p) (Table 3, entry 16).4 
White solid, melted < 30 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/10 as eluent in 61% yield and 97% ee; [α]D

25 = +11.4 (c = 1.07, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.31-7.34 (m, 3H), 7.21-7.23 (m, 2H), 4.62-4.70 (m, 2H), 
4.01-4.05 (m, 1H), 2.89 (d, J = 7.2 Hz, 2H), 2.36-2.40 (m, 2H), 1.01 (t, J = 7.2 Hz, 3H); 13C 
NMR (100 MHz, CDCl3): δ = 208.2, 138.9, 129.1, 127.9, 127.4, 79.5, 44.9, 39.1, 36.5, 7.6; 
MS (ESI, m/z): 222.1 ([M+H]+), 175.1, 164.1, 161.1, 105.1, 104.1; HPLC (Chiralpak AS-H, 
i-propanol/hexane = 30/70, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 11.1 min, tmajor 
= 9.0 min, 97% ee.  
 

O
NO2  



 S8

(S)-2-Methyl-6-nitro-5-phenylhexan-3-one (3q) (Table 3, entry 17).11 
Reaction time: 10 d; pale yellow solid, melted < 30 ºC; purified by silica gel chromatography 
using a mixture of EtOAc/hexane = 1/10 as eluent in 38% yield and 96% ee; [α]D

25 = +20.6 (c 
= 0.85, CHCl3); 

1H NMR (500 MHz, CDCl3): δ = 7.24-7.27 (m, 2H), 7.19-7.21 (m, 1H), 
7.14-7.16 (m, 2H), 4.53-4.66 (m, 2H), 3.94-3.97 (m, 1H), 2.84-2.87 (m, 2H), 2.44-2.47 (m, 
1H), 0.98-0.99 (d, J = 6.9 Hz, 3H), 0.93-0.94 (d, J = 6.9 Hz, 3H); 13C NMR (100 MHz, 
CDCl3): δ = 211.4, 139.1, 129.0, 127.8, 127.4, 79.5, 43.1, 41.2, 39.1, 17.9; MS (EI, m/z): 
235.1 (M+), 189.1, 145.1, 132.0, 131.0, 117.1, 104.1, 91.1, 71.0, 43.1; HPLC (Chiralpak 
AS-H, i-propanol/hexane = 30/70, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 8.2 min, 
tmajor = 6.3 min, 96% ee.  
 

O

O

O

NO2  
(S)-5-Nitro-2-oxo-4-phenylpentyl acetate (3r) (Table 3, entry 18). 
Pale yellow oil, purified by silica gel chromatography using a mixture of EtOAc/hexane = 1/5 
as eluent in 58% yield and 94% ee; [α]D

25 = +9.2 (c = 0.96, CHCl3); 
1H NMR (500 MHz, 

CDCl3): δ = 7.25-7.28 (m, 2H), 7.19-7.23 (m, 1H), 7.13-7.15 (m, 2H), 4.42-4.65 (m, 4H), 
3.94-4.00 (m, 1H), 2.80-2.89 (m, 2H), 2.08 (s, 3H); 13C NMR (100 MHz, CDCl3): δ = 201.2, 
170.1, 138.3, 129.2, 128.1, 127.3, 79.2, 68.1, 41.7, 38.7, 20.4; MS (EI, m/z): 266.1, 220.1, 
219.1, 218.1, 158.1, 145.1, 104.1, 101.1, 91.1, 43.0; HPLC (Chiralpak AS-H, 
i-propanol/hexane = 50/50, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 23.4 min, tmajor 
= 18.8 min, 94% ee. 
 

O

O

Ph

O

NO2  
(S)-5-Nitro-2-oxo-4-phenylpentyl benzoate (3s) (Table 3, entry 19). 
White solid, m.p. 103.6-105.1 ºC; purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/5 as eluent in 73% yield and 98% ee; [α]D

25 = +4.3 (c = 1.04, CHCl3); 
1H 

NMR (500 MHz, CDCl3): δ = 7.98-8.00 (m, 2H), 7.52-7.55 (m, 1H), 7.38-7.41 (m, 2H), 
7.25-7.28 (m, 2H), 7.20-7.23 (m, 1H), 7.14-7.16 (m, 2H), 4.55-4.78 (m, 4H), 3.98-4.04 (m, 
1H), 2.88-2.98 (m, 2H); 13C NMR (100 MHz, CDCl3): δ = 201.3, 165.8, 138.4, 133.6, 129.9, 
129.2, 128.9, 128.6, 128.1, 127.3, 79.2, 68.5, 41.7, 38.7; MS (EI, m/z): 328.1, 282.1, 281.1, 
280.1, 163.0, 158.1, 145.1, 105.0, 91.1, 77.0; HPLC (Chiralpak AS-H, i-propanol/hexane = 
30/70, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): tminor = 28.0 min, tmajor = 19.7 min, 98% ee. 
 

O

NO2 

(S)-3-(Nitromethyl)cyclohexanone (3t) (Table 3, entry 20).12 
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Reaction time: 4 d; colorless oil, purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/20 as eluent in 69% yield and 97% ee; [α]D

20 = -9.9 (c = 0.83, CHCl3); 
1H 

NMR (400 MHz, CDCl3): δ = 4.34-4.42 (m, 2H), 2.64-2.65 (m, 1H), 2.43-2.48 (m, 2H), 
2.26-2.33 (m, 1H), 2.14-2.21 (m, 2H), 1.97-2.01 (m, 1H), 1.64-1.76 (m, 1H), 1.50-1.53 (m, 
1H); 13C-NMR (100 MHz, CHCl3): δ = 208.3, 80.1, 44.6, 40.9, 37.3, 28.3, 24.3; HPLC 
(Chiralpak AD-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, λ = 210 nm, 25 °C): 
tminor = 15.1 min, tmajor = 17.8 min, ee = 97%. 
 

NO2

O

*

 

(S) 5-Nitro-4-phenyl-hexan-2-one (3u) (Less polar, major diastereomer) (Table 3, entry 
21)13 
Reaction time: 10 d; colorless oil, purified by silica gel chromatography using a mixture of 
EtOAc/hexane = 1/10 as eluent in 43% yield; 1H NMR (400MHz, CDCl3): δ = 7.27-7.36 (m, 
3H), 7.19-7.29 (m, 2H), 4.75-4.79 (m, 1H), 3.71-3.72 (m, 1H), 2.94-3.01 (m, 1H), 2.71-2.77 
(m, 1H), 2.01 (s, 3H), 1.32-1.33 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3): δ = 205.0, 
138.2, 129.1, 128.2, 127.9, 87.1, 46.2, 45.3, 30.4, 17.8. 
 
Conversion of 3u to 3u-A for chiral HPLC analysis. 

NO2

O O

3u-A

*

 

A mixture of compound (3u) (17 mg, 0.077 mmol), p-TsOH (6 mg) and HO(CH2)2OH (20 
mg) in dry benzene (5 mL) was heated at reflux for 1h. Then the crude product was 
concentrated and purified by silica gel chromatography directly using CH2Cl2 as eluent and 
fractions were collected and concentrated in vacuo to provide the desired product by 
purification via silica gel chromatography using a mixture of CH2Cl2 as eluent in 91% yield. 
[α]D

20 = -4.4 (c = 0.94, CHCl3); 
1H-NMR (400 MHz, CDCl3): δ = 7.27-7.33 (m, 3H), 

7.15-7.17 (m, 2H), 4.75-4.79 (m, 1H), 3.81-3.86 (m, 3H), 3.71-3.74 (m, 1H), 3.48-3.49 (m, 
1H), 2.18-2.24 (m, 1H), 1.96-2.01 (m, 1H), 1.26-1.28 (d, J = 6.4 Hz, 3H), 1.14 (s, 3H); 
13C-NMR (100 MHz, CDHCl3): δ = 139.4, 128.7, 128.5, 127.4, 106.9, 87.7, 64.4, 64.3, 45.8, 
40.8, 24.5, 16.8; HPLC (Chiralpak AS-H, i-propanol/hexane = 1/99, flow rate 0.5 mL/min, λ 
= 254 nm, 25 ºC): tminor = 21.3 min, tmajor = 18.4 min, ee = 94%. 
 

NO2

O

*
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(S) 5-Nitro-4-phenyl-hexan-2-one (3u’) (More polar, minor diastereomer) (Table 3, entry 
21)13 
Colorless oil, purified by silica gel chromatography using a mixture of EtOAc/hexane = 1/10 
as eluent in 39% yield; 1H-NMR (400 MHz, CDCl3): δ = 7.27-7.31 (m, 3H), 7.14-7.16 (m, 
2H), 4.87-4.90 (m, 1H), 3.73-3.75 (m, 1H), 3.03-3.08 (m, 1H), 2.87-2.94 (m, 1H), 2.12 (s, 
3H), 1.48-1.49 (d, J = 6.8 Hz, 3H); 13C-NMR (100 MHz, CDCl3): δ = 205.8, 137.8, 128.7, 
128.1, 127.9, 85.8, 44.8, 44.6, 30.6, 16.8.  
 
Conversion of 3u’ to 3u’-B for chiral HPLC analysis. 

NO2

O O

3u'-B  

A mixture of compound (3u’) (15 mg, 0.068 mmol ), p-TsOH (5 mg) and HO(CH2)2OH (18 
mg,) in dry benzene (5 mL) was heated at reflux for 6 h.  Then the crude product was 
concentrated and purified by silica gel chromatography directly using CH2Cl2 as eluent and 
fractions were collected and concentrated in vacuo to provide the desired product by 
purification via silica gel chromatography using a mixture of CH2Cl2 as eluent in 89% yield. 
[α]D

20 = -9.5 (c = 0.91, CHCl3); 
1H-NMR (400MHz, CDCl3): δ = 7.28-7.32 (m, 2H), 

7.18-7.24 (m, 3H), 4.74-4.77 (m, 1H), 3.85-3.89 (m, 3H), 3.71-3.72 (m, 1H), 3.41-3.45 (m, 
1H), 2.13-2.22 (m, 2H), 1.54-1.55 (m, 3H), 1.15 (s, 3H); 13C-NMR (100 MHz, CDCl3): δ = 
139.9, 128.5, 128.3, 127.4, 109.2, 87.9, 64.5, 64.4, 45.8, 39.2, 24.6, 16.5; HPLC (Chiralpak 
AS-H, i-propanol/hexane = 10/90, flow rate 1.0 mL/min, λ = 254 nm, 25 ºC): tminor = 8.8 min, 
tmajor = 6.7 min, ee = 94%. 
 
5.0 Preparation of racemic samples 
Racemic samples of the products were prepared using racemic catalyst VII.  
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7.0 NMR spectra 
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Compound 3a 
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Compound 3b 
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Compound 3b 
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Compound 3c 
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Compound 3c 
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Compound 3d 

 



 S19

Compound 3d 
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Compound 3e 
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Compound 3e 
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Compound 3f 
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Compound 3f 
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Compound 3g 
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Compound 3g 
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Compound 3h 
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Compound 3h 
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Compound 3i 
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Compound 3i 
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Compound 3j 
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Compound 3j 
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Compound 3k 
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Compound 3k 

 
 

 



 S34

Compound 3l 
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Compound 3l 
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Compound 3m 
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Compound 3m 
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Compound 3n 
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Compound 3n 
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Compound 3o 
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Compound 3o 
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Compound 3p 
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Compound 3p 
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Compound 3q 
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Compound 3q 

 
 

 

Compound 3r 
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Compound 3r 
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Compound 3s 
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Compound 3s 
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Compound 3t 
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Compound 3t 
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Compound 3u 
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Compound 3u 
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Compound 3u’ 
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Compound 3u’ 
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8.0 HPLC traces 
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