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General procedure for oxidation of sulfides1 

A solution of sulfide (1 mmol), and 35% hydrogen peroxide (3 mmol) in 5 mL of methanol was 

prepared. Oxalic acid dihydrate (0.5 mmol) was added to the solution and the reaction mixture 

was stirred for 12-15 h at room temperature until TLC analysis showed that no sulfide remained. 

Then the reaction mixture was extracted with ethylacetate (15 mL) and the combined organic 

fraction was washed with 3% NaHSO3 and dried over Na2SO4. Evaporation of the solvent gave 

mixture of corresponding sulfoxide and sulfone. Sulfoxide was separated by column 

chromatography with silica gel 60 (spherical) 63-210 μm (Kanto Chemical Co. Ltd.) using eluting 

solvent hexane-ethylacetate (2:3). The products were identified by 1H and 13C NMR and GC-MS 

analyses. 

 

10H-Phenothiazine 5-oxide:2 

 

 
 

1H NMR (600.17 MHz, CD3CN, TMS): δ 8.96 (br s, 1H), 7.85 (d, J = 7.56 Hz, 2H), 7.73 (d, J = 

7.56 Hz, 2H), 7.61-7.57 (m, 2H), 7.26-7.24 (m, 2H); 13C NMR (150.92 MHz, CD3CN) δ 137.44 

(C×2), 132.27 (C×2), 130.10 (C×2), 121.57 (C×2), 120.82 (C×2), 115.95 (C×2); GC-MS m/e 

215.045. 
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10-Oxo-10H-10λ4-thioxanthen-9-one:2 
 
 
 
 
1H NMR (600.17 MHz, CD3CN, TMS): δ 8.29 (d, J = 7.56 Hz, 2H), 8.14 (d, J = 7.56 Hz, 2H), 

7.96 (t, J = 7.80 Hz, 2H), 7.88 (t, J = 6.90 Hz, 2H); 13C NMR (150.92 MHz, CD3CN) δ 177.48, 

139.90 (C×2), 134.21 (C×2), 132.71 (C×2), 129.63 (C×2), 128.06 (C×2), 122.22 (C×2); GC-MS 

m/e 228.025. 
 
1-Bromo-4-methanesulfinyl-benzene:2 
 
 
 
1H NMR (600.17 MHz, CDCl3, TMS): δ 6.85 (d, J = 8.94 Hz, 2H), 6.83 (d, J = 8.43 Hz, 2H), 

2.10 (s, 3H); 13C NMR (150.92 MHz, CDCl3) δ 139.21, 131.63 (C×2), 128.19 (C×2), 127.16, 

42.57 1 ; GC-MS m/e 217.950. 
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NMR and GC/MS analysis 
1H and 13C NMR spectra for amines of Table-2 were assigned and reproduced to the 

corresponding literature. 1H and 13C NMR spectra were recorded using at ambient temperature on 

JEOL-ECX 600 operating at 600.17 and 150.92 MHz, respectively with tetramethylsilane as an 

internal standard. All chemical shifts (δ) are reported in ppm and coupling constants (J) in Hz. All 

chemical shifts are reported relative to tetramethylsilane and d-solvent peaks 77.00 ppm 

chloroform. Abbreviations used in the NMR experiments: s, singlet; d, doublet; t, triplet; q, 

quartet; m, multiplet. GC-MS spectra was taken by SHIMADZU QP2010. 
 
 
Diphenyl sulfide:3 
 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 7.33-7.32 (m, 4H), 7.27 (t, J = 7.56 Hz, 4H), 7.22-7.19 

(m, 2H); 13C NMR (150.92 MHz, CDCl3) δ 135.71 (C×2), 130.97 (C×4), 129.13 (C×4), 126.98 

(C×2); GC-MS m/e 186.055.  

 

Di-p-tolyl-sulfide:4 

 

 
1H NMR (600.17 MHz, CDCl3, TMS): δ 7.22 (d, J = 8.22 Hz, 4H), 7.09 (d, J = 8.22 Hz, 4H), 

2.30 (s, 6H); 13C NMR (150.92 MHz, CDCl3) δ 136.87 (C×2), 132.60 (C×2), 131.02 (C×4), 

129.88 (C×4), 21.05 (C×2); GC-MS m/e 214.095.  
 

Bis-(4-chloro-phenyl)-sfide:3 

 

 

1H NMR (600.17 MHz, CDCl3, TMS): δ 7.28-7.26 (m, 4H), 7.25-7.23 (m, 4H); 13C NMR (150.92 

MHz, CDCl3) δ 133.91 (C×2), 133.44 (C×2), 132.28 (C×4), 129.47 (C×4); GC-MS m/e 253.975.  
 

10H-Phenothiazine:CAS registry No. [92-84-2] 
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1H NMR (600.17 MHz, CDCl3, TMS): δ 6.98-6.96 (m, 4H), 6.81 (s, 2H), 6.53 (d, J = 7.56 Hz, 

2H), 5.77 (br s, 1H); 13C NMR (150.92 MHz, CDCl3) δ 141.53 (C×2), 127.30 (C×2) , 126.76 

(C×2), 122.59 (C×2), 118.20 (C×2), 114.41  (C×2); GC-MS m/e 199.055. 
 

Thioxanthen-9-one: CAS registry No.[492-22-8] 

 

 
1H NMR (600.17 MHz, CDCl3, TMS): δ 8.60 (d, J = 7.56 Hz, 2H), 7.61-7.58 (m, 2H), 7.55-7.52 

(m, 2H), 7.48-7.45 (m, 2H); 13C NMR (150.92 MHz, CDCl3) δ 179.84, 137.18 (C×2), 132.16 

(C×2), 129.74 (C×2), 129.11 (C×2), 126.20 (C×2), 125.88 (C×2); GC-MS m/e 212.025. 
 
 
Methyl phenyl sulfide:4 
 
 
1H NMR (600.17 MHz, CDCl3, TMS): δ 7.28-7.25 (m, 4H), 7.14-7.12 (m, 1H), 2.48 (s, 3H); 13C 

NMR (150.92 MHz, CDCl3) δ 138.35, 128.78 (C×2), 126.55 (C×2), 124.97, 15.80; GC-MS m/e 

124.035.  
 

1-Bromo-4-methylsulfanyl-benzene:3 
 
  
1H NMR (600.17 MHz, CDCl3, TMS): δ 7.37 (d, J = 8.94 Hz, 2H), 7.09 (d, J = 8.28 Hz, 2H), 

2.44 (s, 3H); 13C NMR (150.92 MHz, CDCl3) δ 137.62, 131.68 (C×2), 127.96 (C×2), 118.48, 

15.79; GC-MS m/e 201.955. 
 
Di-benzyl-sulfide:3  
 
 
 

1H NMR (600.17 MHz, CDCl3, TMS): δ 7.38-7.32 (m, 6H), 7.29-7.25 (m, 4H), 3.91 (d, J = 12.08 

Hz, 2H), 3.86 (d, J = 12.08 Hz, 2H); 13C NMR (150.92 MHz, CDCl3) δ 138.10 (C×2), 128.96 

(C×4), 128.42 (C×4), 126.92 (C×2), 35.51 (C×2); GC-MS m/e 214.095. 
 
 
Di-dodecyl-sulfide:4  
 
 
1H NMR (600.17 MHz, CDCl3, TMS): δ 2.49 (t, J = 6.84 Hz, 4H), 1.58-1.55 (m, 4H ), 1.38-1.35 

(m, 4H), 1.32-1.23 (m, 32H), 0.88 (t, J = 6.84 Hz, 6H); 13C NMR (150.92 MHz, CDCl3) δ 32.15 
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(C×2), 31.90 (C×2), 29.71 (C×2), 29.64 (C×2), 29.62 (C×2), 29.59 (C×2), 29.52 (C×2), 29.34 

(C×2), 29.25 (C×2), 28.95 (C×2), 22.68 (C×2), 14.11 (C×2); GC-MS m/e 370.365. 
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