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Synthesis of 2-substituted indole 3-thiosemicarbazone
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Abstract

Indoles and thiosemicarbazones are important structure in pharmaceutical study such as antibacterial, antifungal,
antivirus and anticancer. Thus a synthesis of some compound which composes of indole and thiosemicarbazone
moiety is very interesting. Indoles were prepared from Fischer reaction of acetophenone derivatives and pheny
Ihydrazine followed by fomylation reaction to synthesize 3-formylindoles by using hexamethylenetetramine as a formyl
source and CAN—SiO2 as a catalyst. 1H-indole-3-thiosemicarbazones were synthesized from condensation reaction of

3-formylindole and thiosemicarbazide in methanol in the present of acetic acid as a catalyst in good yield.

Keywords: indole, formylation, thiosemicarbazone
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2-phenyl-1H-indole (yellow white power) Mp
166-167 °C, IR (KBr) (cm™): 1300, 1349, 1457, 1509,
1541, 3051; "H-NMR (400 MHz, CDCI +3 drops DMSO):
0 6.74 (s, 1H, ArH), 7.00 (t, J = 7.20 Hz, 1H, ArH), 7.08
(t, J = 7.60 Hz, 1H, ArH), 7.22 (t, J = 7.20 Hz, 1H, ArH),
7.34 (d, J = 8.00 Hz, 1H, ArH), 7.36 (d, J = 8.00 Hz,
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Scheme 1 Synthesis of 2-substituted indole 3-thiosemicarbazone

2H, ArH), 7.53 (d, J = 7.60 Hz, 1H, ArH), 7.69
(d, J = 8.00 Hz, 2H, ArH), 10.06 (s, 1H, NH); "C-MNR
(100 MHz) (CDCI +3 drops DMSO): 0 98.98, 111.02,
119.56, 120.14, 121.65, 125.09 (2), 127.19, 128.62 (2),
128.88, 132.41, 136.96, 137.80

2-(4-methyl phenyl)-1H-indole (yellow white
power)

Mp 212-213 °C, IR (KBr) (cm™): 1117, 1237,
1297, 1348, 1427, 1455, 1505, 1545, 2915, 3049; 'H-NMR
(400 MHz, CDCL): 0 2.31 (s,3H,CH,), 6.70 (d, J = 1.20
Hz, 1H, ArH), 7.04 (t, J = 7.60 Hz, 1H, ArH), 7.10 (t, J =
6.80 Hz, 1H, ArH), 7.16 (d, J = 8.00 Hz, 2H, ArH), 7.30
(d, J =7.60 Hz, 1H, ArH), 7.47 (d, J = 8.00 Hz, 2H, ArH),
7.54 (d, J = 7.60 Hz, 1H, ArH), 8.22 (s, 1H, NH); *C-MNR
(100 MHz) (CDCL): 0 21.21, 99.38, 110.79, 120.17,
120.50, 122.10, 122.66, 125.05, 125.86, 128.97, 129.56,
129.69, 136.69, 137.62, 138.04

2-(4-methoxyl phenyl)-1H-indole (yellow white
power)

Mp 220-221 °C, IR (KBr) (cm™): 1182, 1252,
1289, 1348, 1432, 1457, 1501, 1543, 2837, 2966, 3005,
3054; "H-NMR (400 MHz, CDCI_+3 drops DMSO): 03.76
(s, 3H, OCH), 6.58 (s, 1H, ArH), 6.87 (d, J = 8.80 Hz,
2H, ArH), 6.93 (t, J = 6.80 Hz, 1H, ArH), 7.00 (t, J = 7.20
Hz, 1H, ArH), 7.32 (d, J = 7.60 Hz, 1H, ArH), 7.45 (d, J
=7.60 Hz, 1H, ArH), 7.64 (d, J = 8.80 Hz, 2H, ArH), 10.62

(s, 1H, NH); ®C-MNR (100 MHz) (CDCI_+3 drops DMSO):
0 54.76, 97.12, 110.60, 113.68, 118.93, 119.34, 120.70,
124.94, 126.08, 128.65, 136.58, 137.65, 158.51

2-(3-methoxyl phenyl)-1H-indole (yellow white
power)

Mp 130.5-132.5 °C, IR (KBr) (cm™): 1169, 1219,
1263, 1303, 1348, 1434, 1458, 1542, 1597, 2836, 2939,
2967, 3010, 3048; 'H-NMR (400 MHz, CDCl): 0 3.91 (s,
3H, CH,), 6.86 (s, 1H, ArH), 6.91 (dd, J = 8.20, 1.60 Hz,
1H, ArH), 7.16 (t, J = 7.60 Hz, 1H, ArH), 7.22-7.29 (m,
3H, ArH), 7.38 (d, J = 8.00 Hz, 1H, ArH), 7.43 (d, J =
8.00 Hz, 1H, ArH), 7.67 (d, J = 7.60 Hz, 1H, ArH), 8.38
(s, 1H, NH); C-MNR (100 MHz) (CDCI): 0 55.33,
100.18, 110.89, 110.95, 113.08, 117.62, 120.25, 120.66,
122.39, 129.14, 130.05, 133.73, 136.73, 137.72, 160.06
2-phenyl-1H-indole-3-carbaldehyde (yellow white power)

Mp 241-242 °C, IR data (KBr) (cm-1): 1578,
1627, 2927, 3136; 'H-NMR (400 MHz, CDCI +4 drops
DMSO): 0 7.15-7.21(m, 2H, ArH), 7.40-7.48 (m, 4H, ArH),
7.61(t, 2H, ArH), 8.25 (t, 1H, ArH), 9.95 (s, 1H, CHO),
11.71 (br s, 1H, NH); >C-NMR (100 MHz, CDCI_+4 drops
DMSO): O 111.13, 113.47, 120.87, 121.79, 122.97,
125.34, 128.04, 128.93, 129.17, 129.59, 130.22, 135.48,
148.92, 185.61

2-(4-methoxy phenyl)-1H-indole-3-carbaldehyde

(yellow white power)



Mp 202-204 °C, IR data (KBr) (cm-1): 1628,
3175; '"H-NMR (400 MHz, CDCI3+5 drops DMSO): 03.80
(s, 3H, CH3), 6.97 (d, J = 8.65 Hz, 2H, ArH), 7.15-7.19
(m, 2H, ArH), 7.38 (t, 1H, ArH), 7.55 (d, J = 8.66 Hz, 2H,
ArH), 8.23 (d, J=7.59 Hz, 1H, ArH), 9.93 (s, 1H, CHO),
11.54 (s, 1H, NH); *C-NMR (100 MHz, CDCI,+5 drops
DMSO): 0 54.91, 111.17, 113.36, 113.78, 121.00, 121.94,
122.13, 123.02, 125.72, 130.70, 135.62, 145.30, 160.33,
185.82

2-(4-methyl phenyl)-1H-indole-3-carbaldehyde
(yellow white power)

Mp 204-205 °C, IR data (KBr) (cm™): 1579, 1624,
3145; 1H-NMR (400 MHz, CDCI3+5 drops DMSO): 0237
(s, 3H, CH3), 7.17-7.21 (m, 2H, ArH), 7.26 (d, J = 7.84
MHz, 2H, ArH), 7.39-7.41 (m, 1H, ArH), 7.50 (d, J = 7.96
MHz, 2H, ArH), 9.96 (s, 1H, CHO), 11.50 (s, 1H, NH);
C-NMR (100 MHz, CDCI3+5 drops DMSO): 0 20.83,
111.23, 113.62, 121.15, 122.02, 123.14, 125.68, 126.94,
128.65, 129.00, 129.26, 135.66, 139.38, 149.46, 186.07
2-(3-methoxy phenyl)-1H-indole-3-carbaldehyde (yellow
white power)

Mp 196-197 °C, IR (KBr) (cm™): 3175, 1628,
1453, 1370, 1239, 1166; 'H-NMR (400 MHz, CDCI3+4
drops DMSO): 0 3.80 (s, 3H, CH3), 7.19 (dd, J = 2.66,
8.27 Hz, 1H, ArH), 7.35 (d, J = 8.13 Hz, 1H, ArH), 7.39
(m, 1H, ArH), 8.25 (d, J = 7.28 Hz, 1H, ArH), 9.99 (s, 1H,
CHO), 11.68 (br s, 1H, NH); *C-MNR (100 MHz)
(CDCI3+4 drops DMSO): 0 54.9, 111.3, 113.8, 114.7,
114.9, 121.2, 121.9, 122.1, 123.3, 125.6, 129.4, 131.1,
135.7, 148.9, 159.2, 185.9; HRMS: m/z calcd for
C16H13N02Na [M+Na]" :274.0844 ; Found: 274.0858

2-phenyl-1H-indole-3-carbaldehyde thiosemicar-
bazone (yellow white power)

Mp 180-182 °C, IR (KBr) (cm™): 1097, 1276,
1358, 1454, 1530, 1584, 3153, 3242, 3398; 'H-NMR (400
MHz, DMSO): 0715 (t, 1H, ArH), 7.23 (t, 1H, ArH), 7.37
(s, 1H, NH), 7.43 (d, J = 8.00 Hz, 1H, ArH), 7.47 (t, 1H,
ArH), 7.54 (t, 2H, ArH), 7.63 (d, J = 8.00 Hz, 2H, ArH),
8.04 (s, 1H, NH), 8.32 (d, J = 7.60 Hz, 1H, ArH), 8.50 (d,
J =3.20 Hz, 1H, NH), 11.16 (s, 1H, NH), 11.88 (s, 1H,
CNH); ®C-MNR (100 MHz) (DMSO): 0 107.73, 111.88,
121.47,123.12, 123.51, 125.64, 129.20, 129.33, 129.71,
131.41, 136.93, 141.84, 142.66, 176.96
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2-(4-methyl phenyl)-1H-indole-3-carbaldehyde
thiosemicarbazone (yellow white power)

Mp 239-240 °C, IR (KBr) (cm™): 1098, 1279,
1357, 1455, 1534, 1590, 2959, 3022, 3126, 3233, 3397;
'H-NMR (400 MHz, DMSO): 02.39 (s, 3H, CH3), 7.14 (t,
1H, ArH), 7.21 (t, 1H, ArH), 7.36 (d, J = 7.20 Hz, 2H,
ArH), 7.37 (s, 1H, NH), 7.41 (d, J = 8.00 Hz, 1H, ArH),
7.52 (d, J = 7.60 Hz, 2H, ArH), 8.04 (s, 1H, NH), 8.31 (d,
J =8.00 Hz, 1H, ArH), 8.49 (s, 1H, NH), 11.15 (s, 1H,
NH), 11.82 (s, 1H, CNH); C-MNR (100 MHz) (DMSO):
0 21.33, 107.65, 111.81, 121.41, 123.00, 123.37, 125.69,
128.56, 129.56, 129.90, 136.88, 138.84, 141.99, 142.85,
176.92

2-(4-methoxy phenyl)-1H-indole-3-carbaldehyde
thiosemicarbazone (yellow white power)

Mp 171-173 °C, IR (KBr) (cm™): 1029, 1096,
1177, 1257, 1357, 1456, 1532, 1595, 3024, 3135, 3246,
3404; 'H-NMR (400 MHz, DMSO): 03.83 (s, 3H, OCH3),
7.12 (d, J = 8.40 Hz, 2H, ArH), 7.13 (t, 1H, ArH), 7.20 (t,
1H, ArH), 7.34 (s, 1H, NH), 7.40 (d, J = 7.6 Hz, 1H, ArH),
7.56 (d, J = 8.40 Hz, 2H, ArH), 8.02 (s, 1H,NH), 8.29 (d,
J =7.6 Hz, 1H, ArH), 8.46 (s, 1H, NH), 11.14 (s, 1H, NH),
11.79 (s, 1H, CNH); *C-MNR (100 MHz) (DMSO): )
55.83, 107.27, 111.71, 114.82, 121.35, 122.87, 123.22,
123.74, 125.73, 131.02, 136.80, 142.08, 142.85, 160.23,
176.85

2-(3-methoxy phenyl)-1H-indole-3-carbaldehyde
thiosemicarbazone (yellow white power)

Mp 221-222 °C, IR (KBr) (cm™): 1039, 1090,
1166, 1219, 1283, 1354, 1455, 1533, 1586, 2955, 3017,
3124, 3230, 3404; 'H-NMR (400 MHz, DMSO): 0 3.87
(s, 3H, OCH3), 7.06 (dd, J = 8.00, 2.00 Hz, 1H, ArH),
7.13-7.25 (m, 4H, ArH), 7.37 (s, 1H, NH), 7.42-7.49 (m,
2H, ArH), 8.06 (s, 1H, NH), 8.33 (d, J = 7.60 Hz, 1H,
ArH), 8.52 (s, 1H, NH), 11.23 (s, 1H, NH), 11.88 (s, 1H,
CNH); C-MNR (100 MHz) (DMSO): 0 55.73, 108.04,
111.87, 114.81, 115.10, 121.48, 121.99, 123.13, 123.54,
125.63, 130.45, 132.67, 136.87, 141.73, 142.43, 159.59,
176.99; HRMS: m/z calcd for C17H17N408+ [M+H]":
325.1123; Found: 325.1124
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