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ANALYTICAL AND SPECTRAL DATA FOR THE SYNTHESIZED COMPOUNDS 

1-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl]-1H-indole-2,3-dione (10). Yield: 
69 %; red syrup; Anal. Calcd for C14H15NO4 (FW: 262.27): C, 64.36; H, 5.79; N, 
5.36 %. Found: C, 64.25; H, 5.59; N, 5.33 %; IR (KBr, cm–1): 2996.67, 1760.87, 
1710.99, 1614.64, 1467.38, 1446.22, 1384.49, 1270.17, 1208.96, 1052.74; 
1H-NMR (200 MHz, CDCl3, δ / ppm): 1.26, 1.31 (6H, 2s, 2 × CH3), 3.74–3.85 
(3H, m, N–CH2 & H-3′a), 4.04 (1H, dd, J1 = 6.4 Hz, J2 = 8.8 Hz, H-3′b), 4.36–4.42 
(1H, m, H-2′), 7.03–7.10 (2H, m, Ar-H), 7.51–7.59 (2H, m, Ar-H).  

2-[1,2-Dihydro-{(2,2-dimethyl-1,3-dioxolan-4-yl)methyl}-2-oxo-3H-indol-3-
-ylidene]hydrazinecarbothioamide (17). Yield: 84 %; orange crystals; m.p.: 
168–170 °C; IR (KBr, cm–1): 3359.77, 3245.97, 3151.47, 2968.24, 1691.46, 
1610.45, 1473.51, 1361.65, 1228.57, 1066.56; 1H-NMR (300 MHz, DMSO-d6, 
δ / ppm): 1.21 & 1.27 (6H, 2s, 2 × CH3), 3.74 (1H, dd, J1 = 5.6 Hz, J2 = 8.5 Hz, 
H-3′a), 3.87 (2H, d, J = 5.5 Hz, N–CH2), 4.04 (1H, dd, J1 = 6.4 Hz, J2 = 8.5 Hz, 
H-3′b), 4.33–4.39 (1H, m, H-2′), 7.14 (1H, t, J = 7.5 Hz, Ar-H), 7.24 (1H, d, 
J = 7.9 Hz, Ar-H), 7.41 (1H, t, J = 7.6 Hz, Ar-H), 7.70 (1H, d, J = 7.6 Hz, Ar-H), 
8.73 (1H, s, D2O-exchangeable, NHc), 9.08 (1H, s, D2O-exchangeable, NHb), 
12.35 (1H, s, D2O-exchangeable, NHa); 13C-NMR (125 MHz, DMSO-d6, 
δ / ppm): 25.21 (CH3), 26.52 (CH3), 42.31 (N–CH2), 66.46 (CH2–O), 72.93 
(CH–O), 108.92, 110.76, 119.25, 120.60, 122.91, 130.89, 131.00, 143.18 (CMe2 
& Ar-C), 161.06 (C=O), 178.66 (C=S); MS (70 eV, m/z (%)): 334.1 (M+, 16.83), 
221.0 (37.84), 205.0 (53.62), 188.0 (42.23), 145.0 (15.67), 144.0 (22.40), 131.1 
(28.37), 130.0 (28.33), 118.0 (16.80), 117.0 (46.27), 116.0 (26.50), 101.0 
(42.68), 89.0 (24.34), 77.1 (21.28), 76.1 (21.04), 60.0 (100.00); FABMS (m/z): 
Calcd. for [C15H18N4O3S]+: 334.1100. Found: 334.1041.  
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5-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methyl]-5H-1,2,4-triazino[5,6-b]indole- 
-3-thiol (19). Yield: 75 % (method a), 82 % (method b); yellow needles; m.p.: 
286–290 °C; IR (KBr, cm–1): 3078.18, 2981.74, 2867.95, 1573.81, 1460.01, 
1348.15, 1151.42, 1051.13; 1H-NMR (300 MHz, DMSO-d6, δ / ppm): 1.19 & 
1.26 (6H, 2s, 2 × CH3), 3.84 (1H, dd, J1 = 5.3 Hz, J2 = 8.6 Hz, H-3′a), 4.07 (1H, 
dd, J1 = 6.5 Hz, J2 = 8.7 Hz, H-3′b), 4.32 (2H, d, J = 6.6 Hz, N–CH2), 4.50–4.53 
(1H, m, H-2′), 7.38 (1H, t, J = 7.1 Hz, Ar-H), 7.68–7.74 (2H, m, Ar-H), 8.03 (1H, 
d, J = 7.6 Hz, Ar-H), 14.62 (1H, s, D2O-exchangeable, SH); 13C-NMR (125 
MHz, DMSO-d6, δ / ppm): 25.09 (CH3), 26.47 (CH3), 44.00 (N–CH2), 66.45 
(CH2–O), 73.03 (CH–O), 109.10, 112.53, 117.33, 121.59, 123.51, 131.61, 
135.21, 143.98, 148.43, 179.08 (CMe2 & Ar-C); MS (70 eV, m/z (%)): 316.1 
(M+, 46.59), 301.1 (14.17), 258.0 (17.87), 245.0 (16.38), 216.0 (73.44), 202.0 
(100.00), 187.0 (20.34), 143.0 (35.08), 128.1 (27.19), 114.9 (20.11), 101.0 
(49.02), 88.0 (12.11), 77.1 (14.72), 59.0 (43.14); FABMS (m/z): Calcd. for 
[C15H16N4O2S]+: 316.0994. Found: 316.0996.  

3-(Allylthio)-5H-1,2,4-triazino[5,6-b]indole (23). Yield: 80 %; yellow 
crystals; m.p.: 246–248 °C, Lit.1 m.p.: 250 °C; IR (KBr, cm–1): 3456.20, 
3058.89, 2947.03, 2781.16, 2673.15, 1600.81, 1421.44, 1321.44, 1188.07; 1H- 
-NMR (300 MHz, DMSO-d6, δ / ppm): 3.96 (2H, d, J = 6.8 Hz, S–CH2), 5.16 
(1H, d, Jcis = 10.0 Hz, =CH2), 5.41 (1H, d, Jtrans = 17.0 Hz, =CH2), 5.96–6.10 
(1H, m, =CH), 7.42 (1H, t, J = 7.6 Hz, Ar-H), 7.57 (1H, d, J = 8.1 Hz, Ar-H), 
7.68 (1H, t, J = 7.6 Hz, Ar-H), 8.30 (1H, d, J = 7.7 Hz, Ar-H), 12.62 (1H, bs, 
D2O-exchangeable, NH); 13C-NMR (125 MHz, DMSO-d6, δ / ppm): 32.68 
(S–CH2), 112.64, 117.60, 118.21, 121.44, 122.43, 130.82, 133.57, 140.24, 
140.98, 146.59, 166.54 (Ar-C & CH=CH2); MS (70 eV, m/z (%)): 242.0 (M+, 
13.40), 227.0 (59.01), 209.1 (20.72), 173.0 (43.99), 146.0 (100.00), 102.1 
(30.45), 88.1 (15.50), 76.1 (10.32); FABMS (m/z): Calcd. for [C12H10N4S]+: 
242.0626. Found: 242.0600.  

3-(Benzylthio)-5H-1,2,4-triazino[5,6-b]indole (24). Yield: 85 %; yellow 
crystals; m.p.: 288–292 °C, Lit.2 m.p.: 290–292 °C. 

3-(Allylthio)-5-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-5H-1,2,4-triazino-
[5,6-b]indole (20). Yield 81 % (method a), 72 % (method b); yellow needles; 
m.p.: 118–120 °C; IR (KBr, cm–1): 2923.88, 1569.95, 1450.37, 1350.08, 
1170.71, 1068.49; 1H-NMR (200 MHz, CDCl3, δ / ppm): 1.29 & 1.32 (6H, 2s, 2 
× CH3), 3.85 (1H, dd, J1 = 5.6 Hz, J2 = 8.6 Hz, H-3′a), 4.02 (2H, d, J = 6.8 Hz, 
S–CH2), 4.10 (1H, dd, J1 = 6.4 Hz, J2 = 8.6 Hz, H-3′b), 4.42 (2H, dd, J1 = 2.8 
Hz, J2 = 4.6 Hz, N–CH2), 4.57–4.62 (1H, m, H-2′), 5.15 (1H, dd, Jgem = 1.4 Hz, 
Jcis = 10.1 Hz, =CH2), 5.36 (1H, dd, Jgem = 1.4 Hz, Jtrans = 15.6 Hz, =CH2), 
6.01–6.14 (1H, m, =CH), 7.38–7.46 (1H, m, Ar-H), 7.59–7.65 (2H, m, Ar-H), 
8.38 (1H, d, J = 7.8 Hz, Ar-H).  
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Compound 20 was isomerized to a mixture of (E/Z)-5-[(2,2-dimethyl-1,3- 
-dioxolan-4-yl)methyl]-3-(prop-1-en-1-ylthio)-5H-1,2,4-triazino[5,6-b]indoles 25 
and 26 on performing 1H-NMR and 13C-NMR measurements in deuterodimethyl 
sulfoxide. 1H-NMR (300 MHz, DMSO-d6, δ / ppm): 1.16 & 1.22 (6H, 2s, 
2×CH3), 1.80 & 1.88 (3H, 2×d, J = 6.8 Hz & 6.7 Hz, CH3), 3.85 (1H, dd, 
J1 = 4.3 Hz, J2 = 8.50 Hz, H-3′a), 4.07 (1H, dd, J1 = 6.1 Hz, J2 = 8.5 Hz, H-3′b), 
4.47 (2H, d, J = 7.4 Hz, N–CH2), 4.56–4.60 (1H, m, H-2′), 5.94–6.14 (1H, m, 
=CH), 6.84 (0.4H, d, J = 15.0 Hz, =CH, E-isomer), 7.08 (0.6H, d, J = 9.6 Hz, 
=CH, Z-isomer), 7.46 (1H, t, J = 7.5 Hz, Ar-H), 7.74 (1H, t, J = 7.4 Hz, Ar-H), 
7.87 (1H, d, J = 8.3 Hz, Ar-H), 8.33 (1H, dd, J1 = 3.2 Hz, J2 = 7.8 Hz, Ar-H); 
13C-NMR (125 MHz, DMSO-d6, δ / ppm): 15.09 (CH3, Z-isomer), 18.59 (CH3, 
E-isomer), 25.09 (CH3), 25.16 (CH3), 26.47 (CH3), 26.49 (CH3), 44.27 (N–
CH2), 44.31 (N–CH2), 66.45 (CH2–O), 73.14 (CH–O), 109.10, 112.03, 112.10, 
117.32, 117.34, 117.83, 118.75, 121.41, 121.46, 123.00, 123.04, 126.72, 130.91, 
130.95, 131.07, 141.07, 141.18, 141.25, 141.36, 146.38, 165.01, 166.19 (CMe2, 
CH=CH & Ar-C); MS (70 eV, m/z (%)): 356.1 (M+, 12.54), 342.1 (20.32), 341.1 
(100.00), 227.0 (10.47), 101.1 (14.33), 83.1 (12.50), 71.1 (14.32), 59.1 (13.90), 
57.1 (31.49), 55.1 (19.03); FABMS (m/z): Calcd. for [C18H20N4O2S]+: 
356.1307. Found: 356.1288.  

3-(Benzylthio)-5-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-5H-[1,2,4]triaz-
ino[5,6-b]indole (21). Yield 86 % (method a), 74 % (method b); yellow needles; 
m.p.: 140–141 °C. IR (KBr, cm–1): 3049.25, 2950.89, 1554.52, 1442.66, 1342.36, 
1234.36, 1155.28, 1062.70. 1H-NMR (300 MHz, DMSO-d6, δ / ppm): 1.16, 1.21 
(6H, 2s, 2×CH3), 3.82 (1H, dd, J1 = 4.9 Hz, J2 = 8.7 Hz, H-3'a), 4.06 (1H, dd, 
J1 = 6.2 Hz, J2 = 8.6 Hz, H-3'b), 4.47–4.54  (3H, m, N–CH2, H-2'), 4.57 (2H, s, 
S–CH2), 7.22–7.34 (3H, m, Ar-H), 7.39–7.58 (3H, m, Ar-H), 7.74 (1H, t, J = 8.2 
Hz, Ar-H), 7.86 (1H, d, J = 8.2 Hz, Ar-H), 8.33 (1H, d, J = 7.8 Hz, Ar-H); 
13C-NMR (125 MHz, DMSO-d6, δ / ppm): 25.08 (CH3), 26.45 (CH3), 34.10 
(S–CH2), 44.16 (N–CH2), 66.46 (CH2–O), 73.25 (CH–O), 109.06, 112.10, 
117.37, 117.83, 121.33, 122.95, 127.20, 128.45, 129.02, 130.79, 137.68, 140.83, 
141.30, 146.33, 166.89 (CMe2, Ar-C). MS (70 eV, m/z (%)): 406.0 (M+, 15.03), 
142.1 (11.85), 102.1 (10.94), 101.1 (24.54), 91.1 (100.00), 65.1 (21.13), 59.0 
(19.07); FABMS (m/z). Calcd. [C22H22N4O2S]+: 406.1463, found: 406.1384. 
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COPIES OF THE 1H-NMR AND 13C-NMR SPECTRA OF THE SYNTHESIZED 
COMPOUNDS  
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