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Compounds Characterization Data 

5-(Cyclohexylamino)-1,6-dihydro-6,6-dimethylpyrazine-2,3-dicarbonitrile (6a).  

Colorless crystals; mp 252–254°C. IR (KBr) cm-1: 3343, 3081, 

2931, 2852, 2217, 1579, 1539, 1451, 1391. 1H NMR (300.13 

MHz, DMSO-d6) δ: 1.00-2.10 (16H, m, 5CH2 of cyclohexyl and 

2CH3), 3.69 (1H, m, CH of cyclohexyl), 6.86 (1H, d, J = 7.6 Hz, NH), 7.12 (1H, br s, 

NH). 13C NMR (75.47 MHz, DMSO-d6) δ: 24.3, 25.2, 25.7, 31.9, 49.6, 50.0, 110.2, 

110.8, 114.9, 118.4, 155.8. MS m/z: 257 (M+, 20), 242 (25), 175 (25), 160 (100), 133 

(22), 57 (45), 41 (75). Anal. Calcd for C14H19N5: C, 65.34; H, 7.44; N, 27.22; found C, 

65.28; H, 7.33; N, 27.20. 

 

5-(tert-Butylamino)-1,6-dihydro-6,6-dimethylpyrazine-2,3-dicarbonitrile (6b).  

Light yellow crystals; mp 225–228°C. IR (KBr) cm-1: 3457, 3362, 

3303, 3183, 2931, 2852, 2214, 1661, 1622, 1526, 1467, 1428, 1380. 

1H NMR (300.13 MHz, DMSO-d6) δ: 1.18 (6H, br s, 2CH3), 1.32 

(9H, br s, 3CH3), 6.18 (1H, br s, NH), 7.14 (1H, br s, NH). 13C NMR (75.47 MHz, 

DMSO-d6) δ: 24.0, 28.5, 49.3, 52.5, 110.2, 110.2, 115.0, 118.4, 154.8. MS m/z: 232 

(M++1, 20), 160 (100), 133 (26), 57 (50), 41 (75). Anal. Calcd for C12H17N5: C, 62.31; H, 

7.41; N, 30.28; found C, 62.21; H, 7.32; N, 30.18. 

 

5-(2,4,4-Trimethylpentan-2-ylamino)-1,6-dihydro-6,6-dimethylpyrazine-2,3-

dicarbonitrile (6c). 
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White powder; mp 150–151°C. IR (KBr) cm-1: 3424, 3342, 

2951, 2852, 2214, 1573, 1548, 1447, 1350, 1312. 1H NMR 

(300.13 MHz, DMSO-d6) δ: 0.93 (9H, br s, 3CH3), 1.17 (6H, 

br s, 2CH3), 1.36 (6H, br s, 2CH3),  1.83 (2H, br s, CH2), 6.06 (1H, br s, NH), 7.14 (1H, 

br s, NH). 13C NMR (75.47 MHz, DMSO-d6) δ: 23.9, 29.3, 31.7, 31.8, 49.3, 49.8, 56.5, 

109.8, 110.1, 115.0, 118.4, 154.1. MS m/z: 287 (M+, 17), 176 (48), 160 (100), 133 (15), 

97 (17), 57 (60), 41 (63). Anal. Calcd for C16H25N5: C, 66.86; H, 8.77; N, 24.37; found C, 

66.76; H, 8.70; N, 24.27. 

 

Ethyl 2-(5,6-dicyano-3,4-dihydro-3,3-dimethylpyrazin-2-ylamino)acetate (6d).  

Colorless crystals; mp 189–191°C. IR (KBr) cm-1: 3379, 

3286, 3004, 2968, 2932, 2216, 1743, 1578, 1504, 1461, 

1405, 1322. 1H NMR (300.13 MHz, DMSO-d6) δ: 1.00-1.00-

1.35 (9H, m, 3CH3), 3.89 (2H, d, J = 5.8, CH2), 4.09 (2H, q, J = 7.1 CH2), 7.37 (1H, br s, 

NH), 7.78 (1H, t, J = 5.8, NH). 13C NMR (75.47 MHz, DMSO-d6) δ: 14.5, 24.4, 43.0, 

50.0, 60.8, 109.5, 111.7, 114.5, 118.2, 156.6, 169.8. MS m/z: 262 (M++1, 50), 246 (45), 

172 (100), 133 (25), 42 (27). Anal. Calcd for C12H15N5O2: C, 55.16; H, 5.79; N, 26.80; 

found C, 55.10; H, 5.69; N, 26.70. 

 

5-(Benzylamino)-1,6-dihydro-6,6-dimethylpyrazine-2,3-dicarbonitrile (6e).  

Brown powder; mp 152–154°C. IR (KBr) cm-1: 3461, 3310, 

3245, 3173, 3034, 2921, 2202, 1704, 1631, 1531, 1376. 1H 

NMR (300.13 MHz, DMSO-d6) δ: 2.17 (6H, br s, 2CH3), 3.46 

(2H, br s, CH2), 7.24 (6H, m, H-Ar and NH), 9.32 (1H, br s, NH). 13C NMR (75.47 MHz, 
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DMSO-d6) δ: 24.4, 30.6, 51.2, 89.2, 114.1, 117.1, 127.2, 127.4, 127.5, 128.8, 139.3 

165.9. MS m/z: 266 (M++1,  3), 250 (4), 193 (6), 174 (9), 132 (22), 108 (45), 43 (100). 

Anal. Calcd for C15H15N5: C, 67.90; H, 5.70; N, 26.40; found C, 67.80; H, 5.62; N, 26.30. 

 

4,7,8-Trimethyl-1H-benzo[b][1,4]diazepin-2(3H)-one (8d-h).  

Colorless crystals; mp 191–192°C. IR (KBr) cm-1: 3204, 3091, 2932, 

2850, 1674, 1645, 1555, 1448, 1494, 1422, 1380. 1H NMR (300.13 

MHz, DMSO-d6) δ: 2.18 (6H, br s, 2CH3), 2.22 (3H, br s, CH3), 2.97 

(2H, br s, CH2), 6.86 (1H, br s, H-Ar), 6.99 (1H, br s, H-Ar), 10.20 (1H, br s, NH-CO). 

13C NMR (75.47 MHz, DMSO-d6) δ: 19.2, 19.4, 27.8, 44.2, 122.7, 127.9, 128.1, 132.4, 

134.3, 137.7, 162.2, 166.1. MS m/z: 202 (M+, 25), 160 (100), 145 (75), 91 (20), 39 (45). 

Anal. Calcd for C12H14N2O: C, 71.26; H, 6.98; N, 13.85; found C, 71.16; H, 6.95; N, 

13.94.       
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