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An Efficient CuO Nanoparticle  Catalyzed C-S Cross Coupling of Thiols 

with Iodobenzene 
L. Rout, T. K. Sen and T. Punniyamurthy* 

Materials and Methods 

Thiols, aryl halides and CuO nanoparticle (particle size 33 nm, surface area 29 m2/g and purity 99.99%) 

were purchased from Aldrich. NMR spectra (400 MHz for 1H and 100 MHz for 13C) were recorded using 

DRX-400 Varian spectrometer using CDCl3 as solvent and Me4Si as internal standard. Flash column 

chromatography was performed on silica gel (230-400 mesh) using ethyl acetate and hexane as eluent. 

Melting points were determined on Buchi B-540 and uncorrected.  Centrifugation was carried out using 

SIGMA 3K30 Sartorius for 1 h with 10000 rpm.  

 

General Procedure for C-S Coupling  Reaction 

Thiol (1 mmol), aryl halide (1.1 mmol), CuO nanoparticle (1.26 mol%) and KOH (1.5 mmol) were stirred 

in DMSO (1 mL) at 80 oC under N2 atmosphere for the appropriate time.  The progress of the reaction was 

monitored by TLC using ethyl acetate and hexane as eluent. After completion, the reaction mixture was 

treated with ethyl acetate (10 mL) and water (3 mL). The organic layer was separated and the aqeous layer 

was extracted with ethyl acetate (3 x 5 mL). The combined organic solution was washed with brine (3 x 5 

mL) and water (1 x 5 mL). Drying (Na2SO4) and evaporation of the solvent provided a residue which was 

purified on short pad of silica gel using ethyl acetate and hexane.  

 

4-Tolylphenyl sulfide (Table 4, entry 2). [1] 

Colorless oil; H NMR (CDCl3, 400 MHz) d 7.30-7.25 (m, 6H), 7.20-7.12 (m, 3H), 2.31 (s, 3H); 13C NMR 

(CDCl3,100 MHz) d 137.80, 137.31, 132.48, 131.43, 130.26, 129.94, 129.24, 126.59, 21.34.  

 

p-Anisyl phenyl sulfide (Table 4, entry 3). [1] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) d 7.39-7.37 (dd, J = 8.8, 2.8 Hz, 2H), 7.2 3-7.12 (m, 5H), 6.88-

6.85 (dd, J = 8.8, 2.4 Hz, 2H), 3.78 (s, 3H); 13C NMR (CDCl3, 100 MHz) d 159.99, 138.79, 135.56, 129.10, 

128.32, 125.91, 124.41, 115.15, 55.52.  

 

4-Nitrophenyl phenyl sulfide (Table 4, entry 4).[2] 

Yellow solid; m.p. 54 °C; 1H NMR (CDCl3, 400 MHz) d 8.00 (d, J = 8.8 Hz, 2H), 7.31-7.23 (m, 3H), 7.06 

(d, J = 8.8 Hz, 2H), 6.72 (d, J = 8.4 Hz, 1H); 13C NMR (CDCl3, 100 MHz) d 158.94, 142.89, 136.24, 

131.33, 125.91, 124.84, 115.15.  
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4-Bromophenyl phenyl sulfide (Table 4, entry 5).[3] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) d 7.41 -7.39 (dd, J = 6.8, 4.8 Hz, 2H), 7.36 -7.25 (m, 5H). 7.18 -

7.16 (dd, J = 6.8, 4.8 Hz, 2H); 13C NMR (CDCl3, 100 MHz) d  135.99, 132.74, 132.59, 132.06, 129.89, 

128.08. 

 

2-Bromophenyl phenyl sulfide (Table 4, entry 6).[4] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) 7.57 -7.55 (d, J = 8 Hz, 1H), 7.49 -7.44 (m, 2H), 7.41-7.36 (m, 

3H), 7.24 -7.23 (m, 1H), 7.16-7.12 (m, 1H), 7.05-7.01 (m, 1H), 6.92-6.90 (d, J = 8 Hz, 1H); 13C NMR 

(CDCl3, 100 MHz) 133.74, 133.23, 129.91, 129.86, 128.95, 128.70, 128.02, 127.89, 127.44. 

 

2-Naphthylphenyl sulfide (Table 4, entry 7).[3] 

 Colorless solid, m.p.  49 oC; 1H NMR (CDCl3, 400 MHz) d 7.83-7.76 (m, 2H), 7.74-7.70 (m, 2H), 7.48 -

7.44 (m, 2H), 7.41-7.36 (m, 2H), 7.32 -7.23 (m, 4H); 13C NMR (CDCl3, 100 MHz) d 131.14, 130.08, 

129.44, 129.07, 128.95, 127.94, 127.62, 127.27, 126.80, 126.42.  

 

Benzylphenyl sulfide (Table 4, entry 8).[5]  

White solid, m.p. 40°C; 1H NMR (CDCl3, 400 MHz) d 7.31 -7.23 (m, 10H), 4.12 (s, 2H);  13C NMR 

(CDCl3, 100 MHz) d 130.08, 129.05, 128.70, 127.38, 126.56, 39.28.  

 

(n-Ethylthio)benzene (Table 5, entry 1).[6] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) δ 7.33 -7.25 (m, 4H),  7.17-7.15 (m, 1H), 2.94 (m, 2H), 1.30 (t, J 

= 7.2 Hz, 3H); 13C NMR (CDCl3, 100 MHz) 136.79, 129.16, 129.0, 127.66, 127.32, 125.92,  27.78, 14.54. 

 

 (n-Butylthio)benzene (Table 5, entry 2).[7] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) δ 7.32 -7.24 (m, 4H), 7.16-7.14 (m, 1H), 2.88 (t, J = 7.6 Hz, 2H), 

1.64-1.59 (m, 2H), 1.47-1.41 (m, 2H), 0.90 (t, J = 2.7 Hz, 3H); 13C NMR (CDCl3, 100 MHz) 137.55, 

137.18, 130.32, 128.90, 127.53, 125.67, 33.28, 31.31, 22.08, 13.78. 

 

 (n-Hexylthio)benzene (Table 5, entry 3).[8] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) δ 7.31 -7.24 (m, 4H),  7.14-7.13 (m, 1H),  2.89 (t, J = 7.6 Hz,  

2H); 1.65-1.59 (m, 2H), 1.42-1.39 (m, 2H), 1.37-1.25 (m, 2H), 0.85 (t, J = 6.8 Hz, 3H); 13C NMR (CDCl3, 

100 MHz) 137.24, 128.93, 125.72, 33.68, 31.53, 29.26, 28.69, 22.70, 14.19. 

 

 (n-Octylthio)benzene(Table 5, entry 4).[9] 

Colorless oil, 1H NMR (CDCl3, 400 MHz) δ 7.32 -7.25 (m, 4H), 7.17-7.15 (m, 1H), 2.91 (t, J = 7.6 Hz, 2H), 

1.66-1.56 (m, 2H), 1.43-1.26 (m, 10H), 0.87 (t, J = 6.4 Hz, 3H);  13C NMR (CDCl3, 100 MHz) 137.63, 

137.24, 130.39, 128.96, 125.74, 33.69, 31.98, 29.35, 29.31, 29.03, 22.83, 14.29. 
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 (n-Decylthio)benzene (Table 5, entry 5).[10] 

Colorless oil, 1H NMR (CDCl3, 400 MHz) δ 7.32 -7.59 (m, 4H), 7.17-7.15 (m, 1H), 2.91 (t, J = 7.6 Hz, 2H), 

1.66-1.60 (m, 4H), 1.42-1.37 (m, 12H), 0.88 (t, J = 6 Hz, 3H); 13C NMR (CDCl3, 100 MHz) 137.43, 129.01, 

125.81, 33.76, 32.12, 29.84, 29.55, 29.37, 29.06, 22.90, 14.33. 

 

 (n-Dodecylthio)benzene (Table 5, entry 6).[11] 

Colorless oil; 1H NMR (CDCl3, 400 MHz) δ 7.33 -7.26 (m, 4H), 7.25-7.13 (m, 1H), 2.91(t, J = 7.6 Hz, 2H), 

1.66-1.56 (m, 4H), 1.43-1.25 (m, 12H), 0.88-0.86 (m, 3H); 13C NMR (100 MHz, CDCl3) δ137.43, 129.01, 

125.80, 33.76, 32.12, 29.83, 29.55, 29.45, 29.37, 29.05, 28.74, 26.62, 23.73, 22.90,14.32. 

 

1,4-Diphenyl butanethiol  (Scheme 2).[12] 

Colorless solid, m.p. 84 oC; 1H NMR (CDCl3, 400 MHz) δ 7.29 -7.23 (m, 8H), 7.16 -7.14 (m, 2H), 2.90-

2.87 (m, 4H), 1.76-1.73 (m, 4H); 13C NMR (CDCl3, 100 MHz ) 137.63, 129.44, 129.10, 33.47, 28.32. 
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