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General procedures 
1H and 13C NMR spectra were recorded on a JEOL-ECZ400 spectrometer. 

Tetramethylsilane (TMS) and deuterated solvents (CDCl3, δ = 77.00 ppm; DMSO-d6, δ 

=  39.50  ppm)  were  used  as  internal  standards  in  1H  and  13C  NMR  experiments, 

respectively. Enantiomeric excesses were determined by high-performance liquid 

chromatography (HPLC) on CHIRALCEL OD-H or CHIRALCEL AS columns 

(Daicel). 

General procedure for the asymmetric Friedel–Crafts reaction 

A mixture of N,N-dimethylaniline derivative 3 (0.25 mmol), -nitrostyrene 4 (0.25 

mmol) and evacuated (R)-CuMOF-1 (25 mg, 20 mol %) was stirred at indicated 

temperature and for the indicated time in various solvents (0.5 mL). Then, the solid 

catalyst was collected by filtration, washed with MeOH, and the solvent of the filtrate 

were removed in vacuum to afford the desired product 5. The enantiomeric purity of the 

product was determined by HPLC analysis. 

 
N,N-Dimethyl-4-(2-nitro-1-phenylethyl)benzenamine 5a 

1H NMR (CDCl3, 400 MHz): δ (ppm): 7.32-7.28 (m, 2H), 7.24-7.20 (m, 3H), 7.08 (d, J 

= 8.8 Hz, 2H), 6.66 (d, J = 8.8 Hz, 2H), 4.97-4.88 (m, 2H), 4.80 (t, J = 8.4 Hz, 1H), 2.90 

(s, 6H). 
13

C NMR (100 MHz, CDCl3): δ 149.8, 139.9, 128.9, 128.3, 127.6, 127.3, 126.6, 

112.7, 79.6, 48.2, 40.4. 

 

N,N-Diethyl-4-(2-nitro-1-phenylethyl)aniline 5b 
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1H-NMR (400 MHz, CDCl3): δ (ppm): 7.33-7.20 (m, 5H), 7.04 (d, J = 8.8 Hz, 2H), 6.84 

(d, J = 8.8 Hz, 2H), 4.97-4.87 (m, 2H), 4.78 (t, J = 8.4 Hz, 1H), 3.30 (q, J = 7.2 Hz, 4H), 

1.12 (t, J = 7.2 Hz, 6H). 
13

C NMR (100 MHz, CDCl3): δ 147.0, 140.0, 128.8, 128.5, 

127.6, 127.2, 125.3, 111.8, 49.6, 48.2, 44.2. 

 

N,N-Dipropyl-4-(2-nitro-1-phenylethyl)aniline 5c 

1H-NMR (400 MHz, CDCl3): δ (ppm): 7.33-7.22 (m, 5H), 7.02 (d, J = 9.0 Hz, 2H), 6.55 

(d, J = 9.0 Hz, 2H), 4.97-4.87 (m, 2H), 4.78 (t, J = 8.0 Hz, 1H), 3.18 (t, J = 7.2 Hz, 4H), 

1.61-1.52(m, 4H), 0.90 (t, J = 7.2 Hz, 6H). 
13

C NMR (100 MHz, CDCl3): δ 147.4, 

140.0, 128.8, 128.6, 128.4, 127.6, 125.1, 111.7, 79.7, 52.8, 48.2, 20.3, 11.4. 

 

N,N-Dibenzyl-4-(2-nitro-1-phenylethyl)aniline 5d 

1H-NMR (400 MHz, CDCl3): δ (ppm): 7.33-7.18 (m, 15H), 6.97 (d, J = 8.8 Hz, 2H), 

6.63 (d, J = 8.8 Hz, 2H), 4.90-4.81 (m, 2H), 4.74 (t, J = 8.0 Hz, 1H), 4.59 (s, 4H). 

13C NMR (100 MHz, CDCl3): δ 148.4, 139.8, 138.3, 128.8, 128.4, 127.6, 127.3, 126.9, 

136.8, 126.5, 112.6, 79.5, 54.2, 48.1. 

 

3-Methyl-N,N-dimethyl-4-(2-nitro-1-phenylethyl)aniline 5e 

1H-NMR (400 MHz, CDCl3): δ (ppm): 7.30-7.04 (m, 6H), 6.59-6.54 (m, 2H), 5.03-4.99 

(m, 1H), 4.91-4.89 (m, 2H), 2.91 (s, 6H), 2.27 (s, 3H).
13

C NMR (100 MHz, CDCl3): δ 

149.7, 139.7, 137.1, 128.8, 127.9, 127.2, 126.7, 124.9, 115.1, 110.3, 79.5, 44.4, 40.4, 

20.2. 

 

3-Chloro-N,N-dimethyl-4-(2-nitro-1-phenylethyl)aniline 5f 

1H-NMR (400 MHz, CDCl3): δ (ppm): 7.33-7.22 (m, 5H), 7.01 (d, J = 8.8 Hz, 1H), 

6.70-6.54 (m, 2H), 5.34-5.30 (m, 1H), 4.97-4.88 (m, 2H), 2.91 (s, 6H). 13C NMR (100 

MHz, CDCl3): δ 150.4, 138.7, 134.7, 128.9, 128.5, 127.8, 127.4, 123.3, 113.3, 111.1, 

78.1, 44.5, 40.2 

 

3-Methoxy-N,N-dimethyl-4-(2-nitro-1-phenylethyl)aniline 5g 

1H-NMR (400 MHz, CDCl3): δ (ppm): 7.32-7.19 (m, 5H), 6.86 (d, J = 8.8 Hz, 1H), 

6.24-6.21 (m, 2H), 5.16-5.12 (m, 1H), 5.01-4.90 (m, 2H), 3.82 (s, 3H), 2.92 (s, 6H). 
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13C NMR (100 MHz, CDCl3): δ 157.6, 151.2, 139.6, 128.9, 128.6, 127.8, 126.9, 115.2, 

104.4, 96.0, 78.1, 55.2, 42.8, 40.5. 
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Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 50:50, Flow rate: 0.8 

mL/min , Detection: UV 254 nm, t(S) = 11.0 min, t(R) =13.0 min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 50:50, Flow rate: 0.8 

mL/min , Detection: UV 254 nm, t(S) = 10.8 min, t(R) =12.6 min. 
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Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min , Detection: UV 254 nm, Rt = 9.7 min,12.2 min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min , Detection: UV 254 nm, tminor = 11.1 min, tmajor =14.0 min. 
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Column: CHIRALCEL OD-H, Eluent : Hex:IPA = 95:5 , Flow rate : 1.0 mL/min , 

Detection : UV 254 nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent : Hex:IPA = 95:5 , Flow rate : 1.0 mL/min , 

Detection : UV 254 nm 
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Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 70:30, Flow rate: 1.0 

mL/min, Detection: UV 254 nm, Rt = 17.0 min, 34.3 min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent : Hex:IPA = 70:30 , Flow rate : 1.0 mL/min , 

Detection : UV 254 nm 
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Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min, Detection: UV 254 nm, Rt = 10.6 min, 23.3 min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min, Detection: UV 254 nm, tminor = 12.0 min, tmajor = 21.7 min 
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Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min, Detection: UV 254 nm, Rt = 9.2 min, 26.6 min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent: n-hexane:2-PrOH = 80:20, Flow rate: 1.0 

mL/min, Detection: UV 254 nm, tminor = 12.0 min, tmajor = 21.7 min 
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Column: CHIRALCEL OD-H, Eluent : Hex:IPA = 80:20 , Flow rate : 1.0 mL/min , 

Detection : UV 254 nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Column: CHIRALCEL OD-H, Eluent : Hex:IPA = 80:20 , Flow rate : 1.0 mL/min , 

Detection : UV 254 nm 
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Column: CHIRALCEL OD-H, Eluent: n-Hexane : IPA = 80 : 20, Flow rate: 1.0 

mL/min, Detection: UV254 nm, t(R) = 7.27min, t(S) = 8.75min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column: CHIRALCEL OD-H, Eluent: n-Hexane : IPA = 80 : 20, Flow rate: 1.0 

mL/min, Detection: UV254 nm, t(R) = 7.27min, t(S) = 8.75min 
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Column: CHIRALCEL OD-H, Eluent: n-Hexane : IPA = 80 : 20, Flow rate: 1.0 

mL/min, Detection: UV254 nm, t(minor) = 8.39min, t(major) = 38.11min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Column: CHIRALCEL OD-H, Eluent: n-Hexane : IPA = 80 : 20, Flow rate: 1.0 

mL/min, Detection: UV254 nm, t(minor) = 8.9min, t(major) = 42.39min 
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Column : Chiralcel OD-H, Eluent : Hexane /IPA = 70 : 30, Flow rate : 0.8 mL/min, 

Detection : UV 254 nm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Column : Chiralcel OD-H, Eluent : Hexane /IPA = 70 : 30, Flow rate : 0.8 mL/min, 

Detection : UV 254 nm 
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Column : Chiralpak AS, Eluent : n-Hexane /IPA = 90 : 10, Flow rate : 1.0 mL/min, 

Detection : UV 254 nm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Column : Chiralpak AS, Eluent : n-Hexane /IPA = 90 : 10, Flow rate : 1.0 mL/min, 

Detection : UV 254 nm. 
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Figure S1. N2 adsorption isotherms (77K) of (R)-CuMOF-1. 
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BET surface area: 13.5 m2/g 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. BET plot of (R)-CuMOF-1. 
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