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Experimental Section 

General Information 

The starting materials, reagents and solvents, purchased from commercial suppliers, were used without 

further purification. Analytical TLC was performed with silica gel GF254 plates, and the products were 

visualized by UV detection. Flash chromatography was carried out using silica gel 200−300. 1HNMR 

(400 MHz or 600 MHz) and 13CNMR (151 MHz) spectra were measured with CDCl3 as solvent. All 

chemical shifts (δ) are reported in ppm and coupling constants (J) in Hz. High resolution mass spectra 

(HR-MS) were recorded under electrospray ionization (ESI) conditions. 

 

General procedure for the cyanation of glycine derivatives 

To a dried reaction tube (10 mL) with a magnetic stirring bar were added glycine esters (1, 0.2 mmol), 

TNSCN (2.5 equiv), CuCl (15 mol %), and NFSI (1 equiv) successively. Air was then withdrawn and 

backfilled with argon for 3 times. Subsequently, degassed acetonitrile (1 mL) was added and the 

resulting reaction mixture was performed at 45 oC and completed within 8-12 hours as monitored by 

TLC. After the reaction was completed, the reaction mixture was concentrated under reduced pressure, 

and the residue was purified by column chromatography to afford the desired compounds 2 (ethyl 

acetate/petroleum ether = 1:20 to 1:10). 

 

Scale-up experiment 

To a dried reaction tube (50 mL) with a magnetic stirring bar were added glycine esters (1a, 10 mmol), 

TNSCN (25 mmol), CuCl (1.5 mmol), and NFSI (10 mmol) successively. Air was then withdrawn and 

backfilled with argon for 3 times. Subsequently, degassed acetonitrile (15 mL) was added and the 

resulting reaction mixture was performed at 45 oC for 12 hours. After the reaction was completed, the 

reaction mixture was concentrated under reduced pressure, and the residue was purified by column 

chromatography to afford the desired compounds 2a (ethyl acetate/petroleum ether = 1:10). 



Characterization of the substrates and products  

 

methyl 2-cyano-2-(p-tolylamino)acetate (2a) The desired pure product was obtained in 72% yield 

(29.4mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 8.1 Hz, 2H), 6.66 (d, J = 8.1 Hz, 

2H), 4.92 (d, J = 6.3 Hz, 1H), 4.45 (s, 1H), 3.93 (s, 3H), 2.28 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 

164.9, 141.2, 130.1, 130.0, 114.9, 114.4, 54.3, 48.6, 20.5. HRMS (ESI) exact mass calcd for 

C11H13N2O2 [M+H] m/z 205.0972, found 205.0971. 

 

 

ethyl 2-cyano-2-(p-tolylamino)acetate (2b) The desired pure product was obtained in 71% yield (31.0 

mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.06 (d, J = 8.3 Hz ,2H), 6.65 (d, J = 8.4 Hz, 2H), 

4.88 (d, J = 6.9 Hz, 1H), 4.46 – 4.33 (m, 2H), 2.27 (s, 3H), 1.37 (t, J = 7.2 Hz, 3H). 13C NMR (151 

MHz, CDCl3) δ 164.2, 141.3, 130.1, 130.0, 115.0, 114.4, 64.0, 48.7, 20.5, 13.9. HRMS (ESI) exact 

mass calcd for C12H15N2O2 [M+H] m/z 219.1128, found 219.1126. 

 

 

isopropyl 2-cyano-2-(p-tolylamino)acetate (2c) The desired pure product was obtained in 45% yield 

(20.9 mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.05 (d, J = 8.5Hz, 2H), 6.66 (d, J = 8.4 Hz, 

2H), 5.28 – 5.14 (m, 1H), 4.84 (d, J = 7.0 Hz, 1H), 4.40 (d, J = 7.0 Hz, 1H), 2.26 (s, 3H), 1.39 – 1.29 

(m, 6H). 13C NMR (151 MHz, CDCl3) δ 163.7, 141.3, 130.1, 129.9, 115.0, 114.3, 72.5, 48.9, 21.6, 21.4, 

20.5. HRMS (ESI) exact mass calcd for C13H17N2O2 [M+H] m/z 233.1285, found 233.1284. 

 



 

butyl 2-cyano-2-(p-tolylamino)acetate (2d) The desired pure product was obtained in 52% yield 

(25.6mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.09 (d, J = 7.9 Hz, 2H), 6.67 (d, J = 7.6 Hz, 

2H), 4.92 (d, J = 7.0 Hz, 1H), 4.42 (d, J = 7.0 Hz, 1H), 3.95 (s, 3H), 2.53 (t, J = 7.7 Hz, 2H), 1.61 – 

1.49 (m, 2H), 1.41 – 1.27 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H). 13C NMR (151 MHz, CDCl3) δ 164.8, 

141.3, 135.3, 129.5, 114.8, 114.3, 54.3, 48.6, 34.7, 33.7, 22.3, 13.9. HRMS (ESI) exact mass calcd for 

C14H19N2O2 [M+H] m/z 247.1441, found 247.1437. 

 

 

tert-butyl 2-cyano-2-(p-tolylamino)acetate (2e) The desired pure product was obtained in 35% yield 

(17.2 mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.06 (d, J = 8.2 Hz, 2H), 6.63 (d, J = 8.4 Hz, 

2H), 4.77 (s, 1H), 2.26 (s, 3H), 1.55 (s, 9H). 13C NMR (151 MHz, CDCl3) δ 163.0, 141.5, 130.0, 129.7, 

115.4, 114.3, 85.9, 49.3, 27.8, 20.4. HRMS (ESI) exact mass calcd for C14H19N2O2 [M+H] m/z 

247.1441, found 247.1440. 

 

H
N

O

O

CN  

benzyl 2-cyano-2-(p-tolylamino)acetate (2f) The desired pure product was obtained in 33% yield (18.5 

mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.38 (s, 5H), 7.06 (d, J = 8.3 Hz, 2H), 6.63 (d, J = 

8.4 Hz, 2H), 5.33 (q, J = 12.1 Hz, J =21.8Hz, 2H), 4.92 (s, 1H), 2.26 (s, 3H). 13C NMR (151 MHz, 

CDCl3) δ 164.2, 141.1, 133.9, 130.1, 129.1, 128.8, 128.5, 114.7, 114.4, 110.0, 69.4, 48.8, 20.5. HRMS 

(ESI) exact mass calcd for C17H17N2O2 [M+H] m/z 281.1285, found 281.1288. 

 



 

(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl 2-cyano-2-(p-tolylamino)acetate (2g) The desired pure 

product was obtained in 42% yield (27.6 mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.07 (d, J 

= 8.2 Hz, 2H), 6.66 (dd, J = 8.2, 3.4 Hz, 2H), 4.87 (s, 1H), 4.85 (d, J = 2.2 Hz, 1H), 4.42 (d, J = 7.5 Hz, 

1H), 2.27 (s, 3H), 2.09 – 1.96 (m, 1H), 1.82 – 1.65 (m, 2H), 1.61 – 1.54 (m, 1H), 1.55 – 1.44 (m, 2H), 

1.19 – 1.01 (m, 2H), 0.94 – 0.88 (m, 6H), 0.76 (dd, J = 15.7, 7.0 Hz, 3H). 13C NMR (151 MHz, CDCl3) 

δ 163.8, 141.3, 130.1, 129.9, 114.3, 78.9, 78.7, 48.9, 48.7, 47.0, 46.7, 40.5, 40.0, 33.93, 33.89, 31.42, 

31.40, 26.3, 26.0, 23.2, 23.1, 21.87, 21.85, 20.7, 20.6, 20.4, 16.1, 15.9. HRMS (ESI) exact mass calcd 

for C20H29N2O2 [M+H] m/z 329.2224, found 329.2223. 

 

 

(3S,8R,9S,10R,13S,14S)-10,13-dimethyl-17-oxo-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1

H-cyclopenta[a]phenanthren-3-yl 2-cyano-2-(p-tolylamino)acetate (2h) The desired pure product was 

obtained in 31% yield (28.6 mg) as a white solid. Mp:193-194℃. 1H NMR (600 MHz, CDCl3) δ 8.81 

(s, 1H), 7.51 (d, J = 8.4 Hz, 2H), 7.16 (d, J = 8.3 Hz, 2H), 5.45 (d, J = 5.1 Hz, 1H), 4.85 – 4.77 (m, 1H), 

2.61 – 2.53 (m, 1H), 2.50 – 2.42 (m, 2H), 2.33 (s, 3H), 2.15 – 2.05 (m, 3H), 1.99 – 1.92 (m, 3H), 1.88 – 

1.82 (m, 2H), 1.70 – 1.65 (m, 3H), 1.57 – 1.48 (m, 2H), 1.33 – 1.24 (m, 3H), 1.22 – 1.16 (m, 1H), 1.07 

(s, 3H), 0.89 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 220.9, 160.5, 153.8, 139.3, 135.2, 133.8, 129.7, 

122.6, 119.7, 71.6, 51.7, 50.1, 47.5, 37.6, 36.8, 36.7, 35.8, 31.4, 31.4, 30.8, 27.3, 21.9, 20.9, 20.3, 19.4, 

19.3, 13.5. HRMS (ESI) exact mass calcd for C29H37N2O3 [M+H] m/z 461.2799, found 461.2793. 

 

 

 



 

methyl 2-cyano-2-((4-ethylphenyl)amino)acetate (2i) The desired pure product was obtained in 73% 

yield (31.9mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.14 – 7.05 (m, 2H), 6.69 – 6.66 (m, 

2H), 4.92 – 4.89 (m, 1H), 3.93 (s, 3H), 2.60 – 2.53 (m, 2H), 1.21 – 1.17 (m, 3H). 13C NMR (151 MHz, 

CDCl3) δ 164.8, 141.4, 136.6, 128.9, 114.8, 114.4, 54.3, 48.6, 28.0, 15.7. HRMS (ESI) exact mass 

calcd for C12H15N2O2 [M+H] m/z 219.1128, found 219.1131. 

 

 

methyl 2-cyano-2-((4-propylphenyl)amino)acetate (2j) The desired pure product was obtained in 70% 

yield (32.5mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.07 (d, J = 8.5 Hz, 2H), 6.67 (d, J=8.5 

Hz 2H), 4.91 (d, J=7.6 Hz 1H), 4.40 (d, J = 7.4 Hz, 1H), 3.94 (s, 3H), 2.53 – 2.47 (m, 2H), 1.63 – 1.53 

(m, 2H), 0.95 – 0.86 (m, 3H). 13C NMR (151 MHz, CDCl3) δ 164.8, 141.4, 135.1, 129.5, 114.8, 114.4, 

54.2, 48.7, 37.1, 24.5, 13.7. HRMS (ESI) exact mass calcd for C13H17N2O2 [M+H] m/z 233.1285, found 

233.1288. 

 

 

methyl 2-cyano-2-((4-isopropylphenyl)amino)acetate (2k) The desired pure product was obtained in 

63% yield (29.3 mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.14 (d, J = 8.5 Hz, 2H), 6.69 (d, 

J = 8.6 Hz, 2H), 4.92 (d, J = 7.4 Hz, 1H), 4.44 (d, J = 7.2 Hz, 1H), 3.95 (s, 3H), 2.94 – 2.79 (m, 1H), 

1.23 (s, 3H), 1.21 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 164.8, 141.5 141.3, 127.5, 114.8, 114.4, 54.2, 

48.6, 33.2, 24.0. HRMS (ESI) exact mass calcd for C13H17N2O2 [M+H] m/z 233.1285, found 233.1286. 

 



 

methyl 2-((4-butylphenyl)amino)-2-cyanoacetate (2l) The desired pure product was obtained in 66% 

yield (32.5mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 8.5 Hz, 2H), 6.67 (d, J = 

8.4, 2.3 Hz, 2H), 4.92 (d, J = 7.2 Hz, 1H), 4.42 (d, J = 7.1 Hz, 1H), 3.94 (s, 3H), 2.53 (t, J = 7.7Hz, 2H), 

1.60 – 1.47 (m, 2H), 1.40 – 1.29 (m, 2H), 0.92 (t, J = 7.3 Hz, 3H).13C NMR (151 MHz, CDCl3) δ 164.8, 

141.4, 135.3, 129.4, 114.8, 114.4, 54.2, 48.7, 34.7, 33.7, 22.2, 13.8. HRMS (ESI) exact mass calcd for 

C14H19N2O2 [M+H] m/z 247.1441, found 247.1443. 

 

 

methyl 2-((4-(tert-butyl)phenyl)amino)-2-cyanoacetate (2m) The desired pure product was obtained in 

63% yield (31.0 mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.29 (d, J = 12.0 Hz, 2H), 6.69 (d, 

J = 12.0 Hz, 2H), 4.92 (s, 1H), 4.44 (s, 1H), 3.94 (s, 3H), 1.29 (s, 9H).13C NMR (151 MHz, CDCl3) δ 

164.8, 143.5, 141.1, 126.4, 114.9, 114.0, 54.3, 48.5, 34.1, 31.4. HRMS (ESI) exact mass calcd for 

C14H19N2O2[M+H] m/z 247.1441, found 247.1438. 
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methyl 2-cyano-2-((4-hexylphenyl)amino)acetate (2n) The desired pure product was obtained in 67% 

yield (33.1mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 8.2 Hz, 2H), 6.66 (d, J =  

8.4 Hz, 2H), 4.91 (s, 1H), 3.95 (s, 3H), 2.52 (t, J = 7.7 Hz, 2H), 1.56 (m, 2H), 1.29 (s, 6H), 0.92 – 0.80 

(m, 3H). 13C NMR (151 MHz, CDCl3) δ 164.8, 141.3, 135.3, 129.5, 114.9, 114.3, 54.3, 48.6, 35.0, 31.7, 

31.6, 28.9, 22.6, 14.1. HRMS (ESI) exact mass calcd for C16H23N2O2 [M+H] m/z 275.1754, found 

275.1751. 
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methyl 2-((4-benzylphenyl)amino)-2-cyanoacetate (2o) The desired pure product was obtained in 39% 

yield (21.9mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.26 (m, 2H), 7.17 (m, 3H), 7.09 (d, J = 

8.0 Hz, 2H), 6.67 (d, J = 8.0 Hz, 2H), 4.89 (d, J = 7.5 Hz, 1H), 4.41 (d, J = 6.7 Hz, 1H), 3.93 (s, 3H), 

3.91 (s, 2H). 13C NMR (151 MHz, CDCl3) δ 164.7, 141.7, 141.3, 133.4, 130.1, 128.8, 128.4, 126.0, 

114.7, 114.4, 54.4, 48.4, 41.0. HRMS (ESI) exact mass calcd for C17H17N2O2 [M+H] m/z 281.1285, 

found 281.1280. 

 

 

methyl 2-([1,1'-biphenyl]-4-ylamino)-2-cyanoacetate (2p) The desired pure product was obtained in 

61% yield (32.5 mg) as a yellow solid. Mp:111-112 ℃. 1H NMR (600 MHz, CDCl3) δ 7.57 – 7.50 (m, 

4H), 7.43 – 7.38 (m, 2H), 7.32 – 7.28 (m, 1H), 6.86 – 6.77 (m, 2H), 4.98 (d, J = 7.3 Hz, 1H), 4.61 (d, J 

= 7.3 Hz, 1H), 3.97 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 164.6, 142.8, 140.6, 133.6, 128.7, 128.3, 

126.7, 126.6, 114.6, 114.4, 54.5, 48.1. HRMS (ESI) exact mass calcd for C16H17N2O2 [M+H] m/z 

267.1128, found 267.1127. 

 

 

methyl 2-cyano-2-((4-methoxyphenyl)amino)acetate (2q) The desired pure product was obtained in 60% 

yield (26.4 mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 6.85 (d, J = 8.8 Hz, 2H), 6.73 (d, J = 

8.8 Hz, 2H), 4.87 (s, 1H), 4.26 (s, 1H), 3.94 (s, 3H), 3.77 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 164.8, 

141.2, 130.1, 130.1, 114.8, 114.4, 54.3, 48.6, 20.5. HRMS (ESI) exact mass calcd for C11H13N2O3 

[M+H] m/z 221.0921 found 221.0920. 

 



 

methyl 2-cyano-2-((4-ethoxyphenyl)amino)acetate (2r) The desired pure product was obtained in 56% 

yield (26.2 mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 6.83 (d, J=8.8 Hz, 2H), 6.71 (d, J=8.9 

Hz, 2H), 4.86 (s, 1H), 3.97 (dd, J = 14.0, 7.0 Hz, 2H), 3.93 (s, 3H), 1.38 (t, J = 7.0 Hz, 3H). 13C NMR 

(151 MHz, CDCl3) δ 164.9, 153.9, 137.4, 116.4, 115.9, 114.8, 64.0, 54.1, 50.0, 14.8. HRMS (ESI) 

exact mass calcd for C12H15N2O3 [M+H] m/z 235.1077, found 235.1071. 

 

 

methyl 2-cyano-2-((4-phenoxyphenyl)amino)acetate (2s) The desired pure product was obtained in 42% 

yield (23.7 mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.33 – 7.28 (m, 2H), 7.08 – 7.01 (m, 

1H), 7.00 – 6.93 (m, 4H), 6.73 (d, J=8.9Hz, 2H), 4.91 (d, J = 7.6 Hz, 1H), 4.46 (d, J = 7.6 Hz, 1H), 

3.96 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 164.6, 158.2, 150.6, 139.7, 129.6, 122.6, 121.0, 117.8, 

115.6, 114.7, 54.4, 48.8. HRMS (ESI) exact mass calcd for C16H15N2O3 [M+H] m/z 283.1077, found 

283.1074. 

 

 

methyl 2-cyano-2-((4-fluorophenyl)amino)acetate (2t) The desired pure product was obtained in 66% 

yield (27.5 mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 6.95 – 6.87 (m, 2H), 6.65 – 6.57 (m, 

2H), 4.81 (d, J = 7.6 Hz, 1H), 4.38 (d, J = 7.3 Hz, 1H), 3.88 (s, 3H). 13C NMR (151 MHz, CDCl3) δ  

164.6, 158.3, 156.7, 139.8, 139.8, 116.3, 116.2, 115.6, 115.6, 114.6, 54.4, 48.8. HRMS (ESI) exact 

mass calcd for C10H10FN2O2 [M+H] m/z 209.0721, found 209.0725. 

 

 



 

methyl 2-((4-chlorophenyl)amino)-2-cyanoacetate (2u) The desired pure product was obtained in 56% 

yield (25.2mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.23 (d, J = 8.8 Hz, 2H), 6.67 (d, J = 8.8 

Hz, 2H), 4.90 (d, J = 7.3 Hz, 1H), 4.57 (d, J = 6.8 Hz, 1H), 3.97 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 

164.4, 142.0, 129.6, 125.6, 115.3, 114.3, 54.5, 48.1. HRMS (ESI) exact mass calcd for C10H10ClN2O2 

[M+H] m/z 225.0425 found 225.0424. 

 

 

methyl 2-((4-bromophenyl)amino)-2-cyanoacetate (2v) The desired pure product was obtained in 61% 

yield (32.8mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.37 (d, J= 8.9 Hz, 2H), 6.63 (d, J= 8.9 

Hz, 2H), 4.90 (d, J = 7.1 Hz, 1H), 4.59 (d, J = 6.9 Hz, 1H), 3.97 (s, 3H). 13C NMR (151 MHz, CDCl3) 

δ 164.3, 142.5, 132.5, 115.7, 114.2, 112.7, 54.6, 47.9. HRMS (ESI) exact mass calcd for C10H10BrN2O2 

[M+H] m/z 268.9920, found 268.9919. 

 

 

methyl 2-cyano-2-((3,5-dimethylphenyl)amino)acetate (2w) The desired pure product was obtained in 

56% yield (24.4mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.03 – 6.92 (m, 2H), 6.57 (d, J= 

8.0 Hz, 1H), 4.91 (d, J = 8.0 Hz, 1H), 4.33 (d, J = 4.0 Hz, 1H), 3.96 (s, 3H), 2.25 (s, 3H), 2.21 (s, 3H). 

13C NMR (151 MHz, CDCl3) δ 165.0, 140.0, 131.7, 129.7, 127.5, 124.0, 114.9, 111.8, 54.4, 48.5, 20.4, 

17.2. HRMS (ESI) exact mass calcd for C12H15N2O2 [M+H] m/z 219.1128, found 219.1133. 

 

 



 

methyl 2-cyano-2-((3,4-dimethylphenyl)amino)acetate (2x) The desired pure product was obtained in 

73% yield (31.9mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.03 (d, J = 8.0 Hz, 1H), 6.56 (s, 

1H), 6.50 (dd, J = 8.0, 2.2 Hz, 1H), 4.92 (s, 1H), 4.35 (s, 1H), 3.95 (s, 3H), 2.23 (s, 3H), 2.19 (s, 3H). 

13C NMR (151 MHz, CDCl3) δ 164.8, 141.5, 137.9, 130.6, 128.9, 116.1, 114.9, 111.6, 54.3, 48.6, 20.0, 

18.8. HRMS (ESI) exact mass calcd for C12H15N2O2 [M+H] m/z 219.1128, found 219.1131. 
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methyl 2-((3-chloro-4-methylphenyl)amino)-2-cyanoacetate (2y) The desired pure product was 

obtained in 34% yield (16.2mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.10 (d, J = 8.2 Hz, 

1H), 6.75 (d, J = 1.9 Hz, 1H), 6.55 (dd, J = 8.2, 1.9 Hz, 1H), 4.88 (d, J = 7.5 Hz, 1H), 4.47 (d, J = 7.1 

Hz, 1H), 3.95 (s, 3H), 2.28 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 164.4, 142.5, 135.2, 131.7, 127.9, 

118.1, 114.8, 114.4, 112.6, 54.5, 48.1, 19.0. HRMS (ESI) exact mass calcd for C11H12ClN2O2 [M+H] 

m/z 239.0582, found 239.0578. 

 

 

4-((1-cyano-2-ethoxy-2-oxoethyl)amino)phenyl 2-(4-isobutylphenyl)propanoate (2z) The desired pure 

product was obtained in 65% yield (53.1mg) as a yellow oily. 1H NMR (600 MHz, CDCl3) δ 7.29 (d, J 

= 7.7 Hz, 2H), 7.14 (d, J = 7.7 Hz, 2H), 6.91 (d, J = 8.9 Hz, 2H), 6.67 (d, J = 9.0 Hz, 2H), 4.85 (d, J = 

7.2 Hz, 1H), 4.56 (d, J = 7.2 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 3.92 (q, J = 7.1 Hz, 1H), 2.47 (d, J = 7.2 

Hz, 2H), 1.94 – 1.81 (m, 1H), 1.59 (d, J = 7.2 Hz, 3H), 1.37 (t, J = 7.1 Hz, 3H), 0.91 (t, J = 6.7 Hz, 6H). 

13C NMR (151 MHz, CDCl3) δ 173.5, 164.0, 144.5, 141.3, 140.8, 137.3, 129.5, 127.2, 122.5, 114.7, 

64.2, 48.5, 45.2, 45.0, 30.2, 22.4, 18.5, 13.9. HRMS (ESI) exact mass calcd for C24H29N2O4 [M+H] m/z 

409.2122, found 409.2127. 



 

2-cyano-N-methyl-2-(p-tolylamino)acetamide (3a) The desired pure product was obtained in 58% 

yield (23.6mg) as a yellow oily. 1H NMR (600 MHz, DMSO) δ 8.19 (d, J = 4.5 Hz, 1H), 6.98 (d, J = 

8.1 Hz, 2H), 6.62 (d, J = 8.4 Hz, 2H), 5.43 (s, 1H), 2.63 (s, 3H), 2.16 (s, 3H). 13C NMR (151 MHz, 

CD3OD) δ 165.8, 142.2, 129.3, 129.1, 116.1, 114.4, 50.6, 25.3, 19.1. HRMS (ESI) exact mass calcd for 

C11H14N3O [M+H] m/z 204.1131, found 204.1132. 

 

 

 

2-cyano-N-ethyl-2-(p-tolylamino)acetamide (3b) The desired pure product was obtained in 57% yield 

(24.8mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 8.0 Hz, 2H), 6.78 (s, 1H), 6.65 (d, 

J = 8.5 Hz, 2H), 4.82 (s, 1H), 4.50 (s, 1H), 3.45 – 3.32 (m, 2H), 2.28 (s, 3H), 1.18 (t, J = 7.4 Hz, 3H). 

13C NMR (151 MHz, CDCl3) δ 163.0, 141.2, 130.8, 130.1, 115.9, 114.9, 51.1, 35.2, 20.5, 14.4. HRMS 

(ESI) exact mass calcd for C12H16N3O [M+H] m/z 218.1288, found 218.1290. 

 

H
N

N
H

O

CN  

N-benzyl-2-cyano-2-(p-tolylamino)acetamide (3c) The desired pure product was obtained in 47% yield 

(26.3mg) as a yellow solid. 1H NMR (600 MHz, CDCl3) δ 7.34 – 7.27 (m, 3H), 7.23 – 7.20 (m, 2H), 

7.11 (s, 1H), 7.05 (d, J = 8.1 Hz, 2H), 6.63 (d, J = 8.3 Hz, 2H), 4.85 (d, J = 7.7 Hz, 1H), 4.48 (d, J = 

5.7 Hz, 2H), 2.26 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 163.4, 141.0, 136.9, 130.8, 130.1, 128.8, 

127.9, 127.8, 115.8, 115.0, 51.2, 44.1, 20.5. HRMS (ESI) exact mass calcd for C17H18N3O [M+H] m/z 

280.1444, found 280.1449. 

 



H
N

N

O

CN  

3-oxo-3-(pyrrolidin-1-yl)-2-(p-tolylamino)propanenitrile (3d) The desired pure product was obtained 

in 32% yield (15.6mg) as a white solid. Mp:112-113 ℃. 1H NMR (400 MHz, CDCl3) δ 7.07 (d, J = 8.0 

Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H), 4.93 (d, J = 7.3 Hz, 1H), 4.82 (d, J = 7.4 Hz, 1H), 3.80 – 3.69 (m, 

1H), 3.60 (t, J = 7.0 Hz, 2H), 3.55 – 3.48 (m, 1H), 2.27 (s, 3H), 2.15 – 2.01 (m, 2H), 1.98 – 1.91 (m, 

2H). 13C NMR (151 MHz, CDCl3) δ 160.1, 141.6, 130.0, 129.2, 115.2, 114.3, 47.7, 47.2, 46.3, 26.0, 

24.0, 20.5. HRMS (ESI) exact mass calcd for C14H18N3O [M+H] m/z 244.1444, found 244.1442. 

 

 

3-morpholino-3-oxo-2-(p-tolylamino)propanenitrile (3e) The desired pure product was obtained in 39% 

yield (20.2mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.08 (d, J = 8.0 Hz, 2H), 6.67 (d, J = 

8.4 Hz, 2H), 4.96 (s, 1H), 3.90 – 3.60 (m, 8H), 2.27 (s, 3H). 13C NMR (151 MHz, CDCl3) δ 160.9, 

141.4, 130.1, 129.6, 115.1, 114.3, 66.4, 65.9, 46.5, 46.0, 43.6, 20.5. HRMS (ESI) exact mass calcd for 

C14H18N3O 2 [M+H] m/z 260.1394, found 260.1395. 

 

 

ethyl (2-cyano-2-(p-tolylamino)acetyl)glycinate (4a) The desired pure product was obtained in 26% 

yield (14.3mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 7.31 (s, 1H), 7.08 (d, J = 8.1 Hz, 2H), 

6.67 (d, J = 8.4 Hz, 2H), 4.92 (d, J = 8.2 Hz, 1H), 4.55 (s, 1H), 4.23 – 4.17 (m, 2H), 4.09 (d, J = 5.5 Hz, 

2H), 2.27 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H). 13C NMR (151 MHz, CDCl3) δ 169.0, 163.9, 141.0, 130.9, 

130.1, 115.4, 115.1, 61.9, 51.1, 41.7, 20.5, 14.1. HRMS (ESI) exact mass calcd for C14H18N3O3 [M+H] 

m/z 276.1343, found 276.1346. 

 



 

2-(5-phenyl-1,3,4-oxadiazol-2-yl)-2-(p-tolylamino)acetonitrile (5a) The desired pure product was 

obtained in 77% yield (44.7mg) as a yellow oily. 1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 7.2 Hz, 

2H), 7.61 – 7.48 (m, 3H), 7.11 (d, J = 7.9 Hz, 2H), 6.79 (d, J = 8.1 Hz, 2H), 5.79 (d, J = 8.8 Hz, 1H), 

4.48 (d, J = 8.4 Hz, 1H), 2.29 (s, 3H). 13C 166.4, 159.3, 140.6, 132.6, 131.2, 130.2, 129.2, 127.2, 122.8, 

115.3, 114.1, 43.3, 20.5. HRMS (ESI) exact mass calcd for C17H15N4O [M+H] m/z 291.1240, found 

291.1241. 
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Error =  0.3 ppm
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RT: 4.87-5.44  AV: 66 T: 
FTMS + p ESI Full lock 
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NL:
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C 19 H30 N2 O3 +H: 
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Error = 3.4 ppm
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