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1. General Information  

Unless otherwise noted, all reagents and solvents were purchased from commercial suppliers and 

used without further purification. NMR spectra were recorded on Bruker ADVANCE III (400 MHz) 

spectrometers for 1H NMR and 13C NMR. CDCl3 was the solvent used for the NMR analysis, with 

tetramethylsilane as the internal standard. Chemical shifts were reported upfield to TMS (0.00 ppm) 

for 1H NMR and relative to CDCl3 (77.3 ppm) for 13C NMR. Optical rotation was determined using 

a Perkin Elmer 343 polarimeter. HPLC analysis was conducted on an Agilent 1260 Series 

instrument. Column Chromatography was performed with silica gel Merck 60 (300-400 mesh). All 

new products were further characterized by HRMS. A positive ion mass spectrum of sample was 

acquired on a Thermo LTQ-FT mass spectrometer with an electrospray ionization source. 

 

2. General procedure for the synthesis of compound 1 

 

Preparation of 1 according to the literature [1]: To a stirred solution of sodium (270 mg, 12 mmol) 

in ethanol (7.0 mL) was added acetylaminoacetonitrile (980 mg, 10 mmol) at 40-50℃. Five minutes 

later, aldehyde (10 mmol) was added and the mixture was stirred for another 2-4 h (monitored by 

TLC). After it was cooled to room temperature, the mixture was poured into water (30 mL), acidified 

with 3 N aq. HC1 and allowed to stand overnight. The precipitate was collected, washed with 20% 

aq. ethanol (2 x 30 mL). The residue was redissolved in EtOAc, and then dried over sodium sulfate. 

Removing the solvent by rotary evaporation, the product mixture was purified by flash column 

chromatography using 20-50% ethyl acetate/hexane to give the desired products (total 55-87% 

yield). 

 

3. General Procedure for Asymmetric Hydrogenation of compound 1 

A stock solution was made by mixing [Rh(NBD)2]BF4 with (S, S)-Me-DuPhos in a 1:1.1 molar ratio 

in trifluoroethanol at room temperature for 30 min in a nitrogen-filled glovebox. An aliquot of the 

catalyst solution (0.1 mL, 0.001 mmol) was transferred by syringe into the vials charged with 

different substrates (0.1 mmol for each) in anhydrous trifluoroethanol (1.0 mL). The vials were 

subsequently transferred into an autoclave into which hydrogen gas was charged. The reaction was 

then stirred under H2 (30 atm) at room temperature for 12 h. The hydrogen gas was released slowly 

and carefully. The solution was concentrated and passed through a short column of silica gel (eluant: 

ethyl acetate) to remove the metal complex. The ee values of all compounds 2 were determined by 

HPLC analysis on a chiral stationary phase. 

 

2a 



(S)-N-(1-cyano-2-phenylethyl)acetamide (2a): White solid; >99% ee; [α]D
25 = -56.0 (c = 0.77, 

EtOH), Lit [2]: [α]D = 45.1 (c = 0.78, EtOH); The enantiomeric excess was determined by HPLC on 

Chiralpak AD column, hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 

nm; tR = 17.4 min (major), 18.9 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.39 – 7.31 (m, 3H), 7.29 

– 7.24 (m, 2H), 6.56 (d, J = 8.2 Hz, 1H), 5.14-5.08 (m, 1H), 3.18 – 2.96 (m, 2H), 1.97 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 170.0, 134.2, 129.6, 129.2, 128.2, 118.5, 41.9, 38.9, 23.0 ppm. HRMS calculated 

[M+H]+ for C11H13ON2 = 189.1022, found: 189.1021. 

 

2b 

(S)-N-(1-cyano-2-(p-tolyl)ethyl)acetamide (2b): White solid; >99% ee; [α]D
25 = -43.8 (c = 0.80, 

EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, hexane: 

isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 17.0 min (major), 19.2 

min (minor); 1H NMR (400 MHz, CDCl3) δ 7.23 – 7.13 (m, 4H), 6.10 (d, J = 8.2 Hz, 1H), 5.15-5.09 (m, 

1H), 3.10-2.97 (m, 2H), 2.35 (s, 3H), 1.98 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.7, 138.0, 131.0, 

130.0, 129.6, 118.5, 41.8, 38.6, 23.1, 21.4 ppm. HRMS calculated [M+H]+ for C12H15ON2 = 203.1179, 

found: 203.1177. 

 

2c 

(S)-N-(1-cyano-2-(4-methoxyphenyl)ethyl)acetamide (2c): White solid; >99% ee; [α]D
25 = -36.8 

(c = 0.85, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 26.2 min (major), 

30.0 min (minor). 1H NMR (400 MHz, CDCl3) δ 7.20 (d, J = 8.6 Hz, 2H), 6.93 – 6.85 (m, 2H), 6.16 (d, 

J = 8.1 Hz, 1H), 5.12-5.07 (m, 1H), 3.80 (s, 3H), 3.08-2.95 (m, 2H), 1.99 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 169.7, 159.5, 130.8, 126.0, 118.5, 114.7, 55.6, 42.0, 38.2, 23.1 ppm. HRMS calculated [M+H]+ 

for C12H15O2N2 = 219.1128, found: 219.1127. 

 

2d 

(S)-N-(1-cyano-2-(4-fluorophenyl)ethyl)acetamide (2d): White solid; >99% ee; [α]D
25 = -43.9 (c 

= 0.35, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 19.2 min (major), 

20.0 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.28 – 7.23 (m, 2H), 7.10-7.03 (m, 2H), 6.13 (d, J = 

8.0 Hz, 1H), 5.14-5.09 (m, 1H), 3.11-3.00 (m, 2H), 2.00 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 169.7, 

164.0, 161.5, 131.4, 131.3, 129.9, 129.9, 118.3, 116.4, 116.1, 41.9, 38.3, 23.1 ppm. HRMS calculated 



[M+H]+ for C11H12ON2F = 207.0928, found: 207.0926. 

 

2e 

(S)-N-(2-(4-chlorophenyl)-1-cyanoethyl)acetamide (2e): White solid; >99% ee; [α]D
25 = -32.6 (c 

= 0.67, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 93:7; flow rate = 0.5 mL/min; UV detection at 220 nm; tR = 26.4 min (major), 

36.1min (minor); 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 5.86 

(d, J = 8.3 Hz, 1H), 5.20-5.12 (m, 1H), 3.12-3.00 (m, 2H), 2.01 (s, 3H);13C NMR (100 MHz, CDCl3) δ 

169.5, 134.4, 132.5, 131.1, 129.5, 118.1, 41.6, 38.5, 23.1 ppm. HRMS calculated [M+H]+ for 

C11H12ON2Cl = 223.0633, found: 223.0630. 

 

2f 

(S)-N-(2-(4-bromophenyl)-1-cyanoethyl)acetamide (2f): White solid; >99% ee; [α]D
25 = -29.9 (c 

= 0.73, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 93:7; flow rate = 0.6 mL/min; UV detection at 220 nm; tR = 23.2 min (major), 

31.7 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 5.86 

(d, J = 8.3 Hz, 1H), 5.20-5.12 (m, 1H), 3.12-2.99 (m, 2H), 2.01 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

169.6, 133.1, 132.4, 131.4, 122.4, 118.1, 41.6, 38.5, 23.1 ppm. HRMS calculated [M+H]+ for 

C11H12ON2Br = 267.0128, found: 267.0125. 

 

2g 

(S)-N-(2-(4-(tert-butyl)phenyl)-1-cyanoethyl)acetamide (2g): Yellow oil; 95% ee; [α]D
25 = -23.7 

(c = 0.83, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 11.0 min (major), 

12.8 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.43 – 7.34 (m, 2H), 7.23-7.19 (m, 2H), 6.20 (d, J = 

8.4 Hz, 1H), 5.17-5.10 (m, 1H), 3.12-2.98 (m, 2H), 1.99 (s, 3H), 1.31 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 169.7, 151.2, 131.0, 129.4, 126.2, 118.6, 41.8, 38.4, 34.8, 31.5, 23.1 ppm. HRMS calculated 

[M+H]+ for C15H21ON2 = 245.1648, found: 245.1645. 

 



2h 

(S)-N-(1-cyano-2-(m-tolyl)ethyl)acetamide (2h): White solid; >99% ee; [α]D
25 = -53.1 (c = 0.47, 

EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, hexane: 

isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 18.4 min (major), 20.5 

min (minor); 1H NMR (400 MHz, CDCl3) δ 7.28-7.23 (m, 1H), 7.17 – 7.04 (m, 3H), 6.42 – 6.18 (m, 

1H), 5.14-5.09 (m, 1H), 3.11-2.97 (m, 2H), 2.36 (s, 3H), 1.99 (s, 3H);13C NMR (100 MHz, CDCl3) δ 

169.8, 139.0, 134.1, 134.0, 129.1, 129.0, 126.7, 118.5, 41.8, 38.9, 23.0, 21.6 ppm. HRMS calculated 

[M+H]+ for C12H15ON2 = 203.1179, found: 203.1177. 

 

2i 

(S)-N-(1-cyano-2-(o-tolyl)ethyl)acetamide (2i): White solid; >99% ee; [α]D
25 = -47.1 (c = 0.33, 

EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, hexane: 

isopropanol = 97:3; flow rate = 0.5 mL/min; UV detection at 220 nm; tR = 62.0 min (minor), 65.5 

min (major); 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.16 (m, 4H), 6.19 (s, 1H), 5.15-5.09(m, 1H), 3.12 

(d, J = 7.3 Hz, 2H), 2.38 (s, 3H), 2.00 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.7, 137.0, 132.5, 131.2, 

130.4, 128.3, 126.7, 118.6, 100.2, 41.2, 36.5, 23.1, 19.7 ppm. HRMS calculated [M+H]+ for C12H15ON2 

= 203.1179, found: 203.1178. 

 

2j 

(S)-N-(2-(2-bromophenyl)-1-cyanoethyl)acetamide (2j): White solid; 98% ee; [α]D
25 = -38.1 (c = 

0.69, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, hexane: 

isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 24.4 min (major), 26.3 

min (minor); 1H NMR (400 MHz, CDCl3) δ 7.56 (dd, J = 8.0, 1.1 Hz, 1H), 7.41 – 7.26 (m, 3H), 7.21 – 

7.12 (m, 1H), 5.15 (q, J = 7.8 Hz, 1H), 3.34-3.22 (m, 2H), 1.97 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

170.4, 133.9, 133.2, 131.8, 129.7, 128.0, 124.7, 118.1, 40.6, 38.7, 22.8 ppm. HRMS calculated [M+H]+ 

for C11H12ON2Br = 267.0128, found: 267.0125. 

 

2k 

(S)-N-(1-cyano-2-(naphthalen-2-yl)ethyl)acetamide (2k): White solid; >99% ee; [α]D
25 = -34.5 

(c = 0.67, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 24.2 min (major), 

28.3 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.85-7.80 (m, 3H), 7.71 (s, 1H), 7.51-7.47 (m, 2H), 



7.37 (d, J = 8.4 Hz, 1H), 6.35 (d, J = 8.3 Hz, 1H), 5.22-5.17(m, 1H), 3.27-3.14 (m, 2H), 1.93 (s, 3H); 13C 

NMR (100 MHz, CDCl3) δ 169.9, 133.6, 133.0, 131.6, 129.1, 128.8, 128.0, 127.3, 126.8, 126.5, 118.5, 

41.8, 39.1, 23.0 ppm. HRMS calculated [M+H]+ for C15H15ON2 = 239.1179, found: 239.1176. 

 

2l 

(S)-N-(1-cyano-2-(naphthalen-1-yl)ethyl)acetamide (2l): Yellow solid; 93% ee; [α]D
25 = -30.1 (c 

= 0.71, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 18.9 min (major), 

21.3 min (minor); 1H NMR (400 MHz, CDCl3) δ 8.05 (d, J = 8.4 Hz, 1H), 7.88 (d, J = 7.9 Hz, 1H), 7.85 

– 7.80 (m, 1H), 7.59 – 7.49 (m, 2H), 7.48 – 7.41 (m, 2H), 6.39 (d, J = 8.1 Hz, 1H), 5.32-5.24 (m, 1H), 

3.64-3.45 (m, 2H), 1.94 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 167.0, 134.2, 132.0, 130.3, 129.4, 129.1, 

128.6, 127.1, 126.3, 125.8, 123.2, 118.4, 41.9, 36.3, 23.0 ppm. HRMS calculated [M+H]+ for C15H15ON2 

= 239.1179, found: 239.1176. 

 

2m 

(S)-N-(1-cyano-2-(thiophen-2-yl)ethyl)acetamide (2m): White solid; >99% ee; [α]D
25 = -36.9 (c 

= 0.57, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 94:6; flow rate = 0.6 mL/min; UV detection at 220 nm; tR = 26.1 min (major), 

27.8 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.29 – 7.26 (m, 1H), 7.09 – 6.99 (m, 2H), 6.39 (s, 1H), 

5.18-5.11 (m, 1H), 3.41 – 3.22 (m, 2H), 2.01 (s, 3H); 13C NMR (101 MHz, CDCl3) δ 169.8, 135.4, 128.0, 

127.8, 126.0, 118.2, 41.8, 33.2, 23.1 ppm. HRMS calculated [M+H]+ for C9H11ON2S = 195.0587, found: 

195.0586. 

 

. 2n 

(S)-N-(1-cyano-2-(furan-2-yl)ethyl)acetamide (2n): colorless oil; >99% ee; [α]D
25 = -19.2 (c = 

0.31, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, hexane: 

isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 19.8 min (major), 24.1 

min (minor); 1H NMR (400 MHz, CDCl3) δ 7.41 (d, J = 1.7 Hz, 1H), 6.39-6.36 (m, 1H), 6.30 (d, J = 3.2 

Hz, 1H), 6.12 (d, J = 7.3 Hz, 1H), 5.21-5.16 (m, 1H), 3.18-3.14 (m, 2H), 2.04 (s, 3H); 13C NMR (101 

MHz, CDCl3) δ 169.6, 148.6, 143.2, 117.9, 111.1, 109.5, 40.2, 31.7, 23.2 ppm. HRMS calculated [M+H]+ 

for C9H11O2N2 = 179.0815, found: 179.0813. 

 



2o 

(S)-N-(1-cyano-3-methylbutyl)acetamide (2o): colorless oil; 97% ee; [α]D
25 = -36.5 (c = 0.46, 

EtOH); The enantiomeric excess was determined by HPLC on Chiralpak OJ column, hexane: 

isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tR = 11.6 min (minor), 13.5 

min (major); 1H NMR (400 MHz, CDCl3) δ 6.02 (d, J = 7.6 Hz, 1H), 4.92 (q, J = 8.2 Hz, 1H), 2.04 (s, 

3H), 1.86-1.71 (m, 2H), 1.67-1.60 (m, 1H), 0.98 (dd, J = 6.5, 1.9 Hz, 6H); 13C NMR (100 MHz, CDCl3) 

δ 169.7, 119.1, 42.1, 39.2, 25.1, 23.1, 22.5, 22.1 ppm. HRMS calculated [M+H]+ for C8H15ON2 = 

155.1179, found: 155.1177. 

 

2p 

(S,E)-N-(1-cyano-4-phenylbut-3-en-1-yl)acetamide (2p): Yellow solid; >99% ee; [α]D
25 = -13.6 

(c = 0.70, EtOH); The enantiomeric excess was determined by HPLC on Chiralpak AD column, 

hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 220 nm; tR = 18.5 min (major), 

20.1 min (minor); 1H NMR (400 MHz, CDCl3) δ 7.42 – 7.25 (m, 6H), 6.59 (d, J = 15.8 Hz, 1H), 6.26 – 

6.11 (m, 2H), 5.07-5.01 (m, 1H), 2.80 – 2.60 (m, 2H), 2.02 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 180.8, 

169.8, 136.3, 136.3, 129.0, 128.4, 126.7, 121.5, 118.5, 40.4, 36.7, 23.1 ppm. HRMS calculated [M+H]+ 

for C13H15ON2 = 215.1179, found: 215.1178. 
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