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General method for the preparation of heterocyclic thioamides  

Method A. 

To a solution of chloroheterocycles (2.5 mmol) in CHCl3 (25 mL) was added (0.69 g, 

2.5 mmol) of N-cyclohexyl dithiocarbamate cyclohexylammonium salt. The reaction 

mixture was refluxed at 61
 
°C for 12 h. The reaction mixture was evaporated under 

reduced pressure and 25 mL of ethanol was added to the solid residue. The yellowish 

–orange precipitate was filtered to give the desired product. The crude compounds 

were pure enough for analytical purposes. Purification of products for analysis was 

achieved by crystallization from the appropriate solvent; chromatographed with the 

appropriate eluent or by repeated dissolution in KOH and reprecipitation by acetic 

acid. The filtrate was evaporated once again and the solid obtained was crystalized 

from ethanol water to give symmetrical dicyclohexyl thiourea (3). 

  

Method B. 

To a cold solution of heterocyclic amide (2.5 mmol) in POCl3 (25 mL) was added 

dimethyl aniline 2.5 mmol. The reaction mixture was stirred under reflux (100–105 

°C) for 1.5–2 h. The excess POCl3 was removed under reduced pressure. The residue 

was poured into a mixture of chloroform (50 mL), ice water (80 mL) and ammonia (5 

mL) The chloroform layer was separated, dried over Na2SO4 and filtered. To this 

chloroform solution of the insitu generated chloroheterocycles was added (0.69g, 2.5 

mmol) of N-cyclohexyl dithiocarbamate cyclohexylammonium salt. The reaction 

mixture was refluxed at 61 °C for 12 h. The reaction mixture was evapourated under 

reduced pressure and 25 mL of ethanol was added to the solid residue. The yellowish–

orange precipitate was filtered to give the desired product. The crude compounds 

were pure enough for analytical purposes. Purification of products for analysis was 
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achieved by crystallization from the appropriate solvent; chromatographed with the 

appropriate eluent or by repeated dissolution in KOH and reprecipitation by acetic 

acid. 

 

2-(4-Methoxyphenyl)quinazoline-4(3H)-thione (C5)
 
[1,2]. 

Yield 95% (ethanol 95%-DMF) yellow crystals, mp 199-200°C.
 1

H NMR spectrum, 

(300 MHz, DMSO), δ, ppm (J, Hz): 13.71 (1H, bs, NH); 8.60 (1H, d, J = 8.0, ArH); 

8.19 (2H, d, J = 8.0, ArH); 7.88 (1H, t, J = 8.0, ArH); 7.75 (1H, d, J = 8.0, ArH); 7.56 

(1H, t, J = 8.0, ArH); 7.11 (2H, d, J = 8.0, ArH); 3.87 (3H, s, CH3). 
13

C NMR 

spectrum, (75.0 MHz, DMSO), δ, ppm: 187.9 (C=S); 162.5 (C Ar); 151.5 (C Ar); 

149.3 (C Ar); 135.9 (CHAr); 130.7 (CHAr); 129.8 (C Ar); 128.5 (CHAr); 128.0 

(CHAr); 127.8 (CHAr); 124.6 (C Ar); 122.2 (CHAr); 114.4 (CHAr); 56.0 (CH3). 

Found, %: C, 66.87; H, 4.39; N, 10.27; S, 11.95. For C15H12N2OS (268.1). Calculated, 

%: C, 67.14; H, 4.51; N, 10.44. 

 

2-(3,4-Dimethoxyphenyl)quinazoline-4(3H)-thione (C6). 

Yield 81% (ethanol 95%-DMF) yellow crystals, mp 218-219°C.
 1

H NMR spectrum, 

(300 MHz, DMSO), δ, ppm (J, Hz): 13.73 (1H, bs, NH); 8.61 (1H, d, J = 8.0, ArH); 

7.89–7.70 (4H, m, ArH); 7.56 (1H, t, J = 8.0, ArH); 7.13 (1H, d, J = 8.0, ArH); 3.91 

(3H, s, CH3); 3.86 (3H, s, CH3). 
13

C NMR spectrum, (75.0 MHz, DMSO), δ, ppm: 

187.9 (C=S); 152.3 (C Ar); 151.4(C Ar); 148.9 (C Ar); 135.9 (C Ar); 129.8 (C Ar); 

128.0 (CHAr); 127.8 (CHAr); 124.5 (C Ar); 122.4 (C Ar); 111.9 (CHAr); 111.8 

(CHAr); 56.3 (CH3); 56.2 (CH3). Found, %: C, 64.28; H, 4.63; N, 9.24. For 

C16H14N2O2S (298 .1). Calculated, %: C, 64.41; H, 4.73; N, 9.39. 
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4-Phenylphthalazine-1(2H)-thione (C7)
 
[3]. 

Yield 91% (toluene) yellow crystals, mp 212-213°C. 
1
H NMR spectrum, (300 MHz, 

DMSO), δ, ppm (J, Hz): 14.55 (1H, bs, NH); 8.85–8.79 (1H, m, ArH); 7.99–7.96 (2H, 

m, ArH); 7.77–7.75 (1H, m, ArH); 7.62–7.57 (5H, m, ArH). 
13

C NMR spectrum, 

(75.0 MHz, DMSO), δ, ppm: 180.9 (C=S); 152.2 (C Ar); 135.0 (CHAr); 134.7 (C Ar); 

134.2 (C Ar); 133.4 (CHAr); 130.3 (CHAr); 129.9 (CHAr); 129.1 (CHAr); 127.5 

(CHAr); 124.2 (C Ar). Found, %: C, 70.45; H, 4.14; N, 11.70. For C14H10N2S (238.1). 

Calculated, %: C, 70.56; H, 4.23; N, 11.76. 

 

4-p-Tolylphthalazine-1(2H)-thione (C8)
 
[4].

 

Yield 78% (toluene) yellow crystals, mp 232-233 °C. 
1
H NMR spectrum, (300 MHz, 

DMSO), δ, ppm (J, Hz): 14.45 (1H, bs, NH); 8.84–8.81 (1H, m, ArH); 7.98–7.95 (2H, 

m, ArH); 7.77–7.76 (1H, m, ArH); 7.52 (2H, d, J = 8.0, ArH); 7.39 (2H, d, J = 8.0, 

ArH); 2.42 (3H, s, CH3). 
13

C NMR spectrum, (75.0 MHz, DMSO), δ, ppm: 180.7 

(C=S); 152.2 (C Ar); 139.5 (C Ar); 134.9 (CHAr); 134.2 (C Ar); 133.3 (CHAr); 131.9 

(C Ar); 130.3 (CHAr); 129.8 (CHAr); 129.6 (CHAr); 127.6 (CHAr); 124.3 (C Ar); 

21.4 (CH3). Found, %: C, 71.27; H, 4.63; N, 11.01. For C15H12N2S (252.1). 

Calculated, %: C, 71.40; H, 4.79; N, 11.10. 

 

Methyl 1,2-dihydro-2-thioxoquinoline-4-carboxylate (C9)
 
[5]. 

Yield 76% orange crystals (ethanol 95%), mp 198-199°C.
 1

H NMR spectrum, (300 

MHz, DMSO), δ, ppm (J, Hz): 12.92 (1H, bs, NH); 8.47 (1H, d, J = 8.0, ArH); 7.94 

(1H, s, J = 8.0, CH); 7.63 (2H, d, J = 8.0, ArH); 7.46–7.38 (1H, m, ArH); 4.03 (3H, s, 

CH3). 
13

C NMR spectrum, (75.0 MHz, DMSO), δ, ppm: 180.4 (C=S ester); 165.4 

(C=O); 140.4 (C Ar); 139.7 (CHAr); 133.7 (CHAr); 131.7 (CHAr); 126.6 (CHAr); 
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125.5 (CHAr); 120.0 (C Ar); 116.3 (C Ar); 53.0 (CH3). Found, %: C, 60.17; H, 4.05; 

N, 6.28. For C11H9NO2S (219.0). Calculated, %: C, 60.26; H, 4.14; N, 6.39. 

 

Quinoxaline-2,3(1H,4H)-dithione (C10)
 
[6]. 

Yield 69% (purified for analysis by repeated dissolving in KOH and reprecipitation 

by acetic acid) brown powder, mp 290-295 decomp. °C. 
1
H NMR spectrum, (300 

MHz, DMSO), δ, ppm (J, Hz): 14.18 (2H, bs, 2NH); 7.24 (2H, d, J = 8.0, ArH); 7.11 

(2H, d, J = 8.0, ArH). 
13

C NMR spectrum, (75.0 MHz, DMSO), δ, ppm: 179.8 

(2C=S); 128.3 (2C Ar); 126.0 (2CHAr); 116.0 (2CHAr). Found, %: C, 49.35; H, 3.08; 

N, 14.38. For C8H6N2S2 (194.0). Calculated, %: C, 49.46; H, 3.11; N, 14.42. 

 

3-Methylquinoxaline-2(1H)-thione (C11)
 
[7,8]. 

Yield 83% (chromatographed with benzene/AcOEt 10: 1) light brown powder, mp 

250-251 °C.
 1

H NMR spectrum, (300 MHz, DMSO), δ, ppm (J, Hz): 14.32 (1H, bs, 

NH); 7.78–7.76 (1H, m, ArH); 7.59–7.52 (2H, m, ArH); 7.44–7.38 (1H, m, ArH); 

2.63 (3H, s, CH3). 
13

C NMR spectrum, (75.0 MHz, DMSO), δ, ppm: 175.5 (C=S); 

161.8 (C Ar); 135.3 (C Ar); 132.1 (C Ar); 130.5 (CHAr); 128.5 (CHAr); 126.0 

(CHAr); 116.1 (CHAr); 25.1 (CH3). Found, %: C, 61.11; H, 4.34; N, 15.66. For 

C9H8N2S (176.0). Calculated, %: C, 61.34; H, 4.58; N, 15.90. 

 

3,6,7-Trimethylquinoxaline-2(1H)-thione (C12). 

Yield 72% (chromatographed with benzene/AcOEt 10: 1) yellow powder, mp 264-

265°C. 
1
H NMR spectrum, (300 MHz, DMSO), δ, ppm (J, Hz): 14.16 (1H, bs, NH); 

7.48 (1H, s, ArH); 7.25 (1H, s, ArH); 2.60 (3H, s, CH3); 2.29 (6H, s, 2CH3). 
13

C NMR 

spectrum, (75.0 MHz, DMSO), δ, ppm: 179.1 (C=S); 160.6 (C Ar); 140.3 (C Ar); 
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135.2 (C Ar); 134.1 (CHAr); 130.3 (CHAr); 128.1 (CHAr); 115.8 (CHAr); 25.0 

(CH3); 20.3 (CH3); 19.7 (CH3). Found, %: C, 64.60; H, 5.84; N, 13.64. For C11H12N2S 

(204.1). Calculated, %: C, 64.67; H, 5.92; N, 13.71. 

 

3-Phenylquinoxaline-2(1H)-thione (C13) [8,9]. 

Yield 91% (chromatographed with benzene/AcOEt 10: 1) yellow powder, mp 224-

225°C. 
1
H NMR spectrum, (300 MHz, DMSO), δ, ppm (J, Hz): 14.56 (1H, bs, NH); 

8.48-8.37 (1H, m, ArH); 8.18-8.01 (2H, m, ArH); 7.85-7.78 (1H, m, ArH); 7.41–7.33 

(5H, m, ArH). Found, %: C, 70.13; H, 3.84; N, 11.29. For C14H10N2S (236.1). 

Calculated, %: C, 70.56; H, 4.23; N, 11.76. 
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