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I. General Experimental Section: 

1
H and 

13
C NMR spectra were run on 300 MHz and 75 MHz JEOL AL300 FTNMR 

spectrometer respectively at a temperature of 300 K. NMR chemical shifts are 

expressed in δ values with reference to tetramethylsilane (TMS) as an internal 

standard.  

All reagents were procured from Aldrich, USA, and were used without further 

purification. The solvents were purified and dried according to standard methods 

prior to use. All reactions were carried out under an atmosphere of air. Reactions 

were monitored by thin-layer chromatography (TLC) carried out on silica gel 

60/KieselguhrF254 pre-coated on aluminium sheets (thickness 0.2 mm), 

commercially available from Merck, using ultra-violet light as the visualizing agent 

and I2 as the developing agent.     

II. General Experimental Procedure: 

A mixture of amine (1, 1.5 mmol) and CS2 (2, 1.5 mmol) was taken in a 25-mL 

round bottomed (R.B) flask with a magnetic stir bar, and then stirred thoroughly 

for 60 min, which resulted in the formation of the intermediate dithiocarbamate 

(DTC). To it was added 2-aminophenol (3, 1 mmol), and the mixture contained in 

the R.B flask equipped with a condenser, was then heated at a temperature of 

110 °C in an oil bath for 3 h. On completion of the reaction (TLC), the resulting 

mixture was subsequently partitioned between ethyl acetate (5 mL) and water 

(10 mL). The aqueous layer was extracted thrice with ethyl acetate (5 mL) and the 

collected organic phase was dried (anhyd.Na2SO4), concentrated under vacuum 

and then purified by column chromatography on silica gel using mixtures of ethyl 

acetate and hexane as eluting agent. 
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III. Physical and spectroscopic data for compounds 

1. 2-(1-Piperidinyl)-benzoxazole (4a):
2
  

Colorless amorphous solid;  

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.34–7.31 (m, 1H), 7.22–7.20 (m, 1H), 

7.14–7.12 (m, 1H), 7.09–6.99 (m, 1H), 3.62 (br s, 4H), 1.64 (br s, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.1, 148.4, 143.0, 123.5, 120.0, 115.6, 

108.2, 46.3, 25.0, 23.8 ppm. 

 

2. 2-(4-Morpholinyl)-benzoxazole (4b):
3
 

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.38 (d, J = 9.0 Hz, 1H), 7.28 (d, J = 9.0 

Hz, 1H), 7.20–7.15 (m, 1H), 7.07–7.01 (m, 1H), 3.84–3.80 (m, 4H), 3.71–3.68 (m, 

4H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.1, 148.7, 142.7, 124.1, 120.9, 116.4, 

108.8, 66.2, 45.7 ppm. 

 

3. N,N-Diethyl-2-benzoxazolamine (4c):
4
 

Colourless liquid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.36 (d, J = 9.0 Hz, 1H), 7.25 (d, J = 9.0 

Hz, 1H), 7.13 (t, J = 7.5 Hz, 1H), 6.97 (t, J = 7.5 Hz, 1H), 3.61 (dd, J = 7.2 Hz, J = 6.9 

Hz, 4H), 1.27 (t, J = 7.2 Hz, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.1, 148.7, 143.6, 123.7, 119.8, 115.7, 

108.4, 42.8, 13.4 ppm. 
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4. 2-(Dimethylamino)-benzoxazole (4d):
5,

 
10 

Orange solid;  

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.36 (d, J = 9.0 Hz, 1H), 7.26 (d, J = 9.0 

Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 3.20 (s, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 163.0, 149.0, 143.4, 139.2, 123.9, 120.2, 

115.9, 108.6, 37.7, 31.9, 29.7 ppm. 

 

5. N-Benzyl-N-methylbenzoxazol-2-amine (4e):
9 

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.39 (d, J = 7.8 Hz, 1H), 7.29–7.22 (m, 

6H), 7.14 (t, J = 7.5 Hz, 1H), 6.98 (t, J = 7.5 Hz, 1H), 4.71 (s, 2H), 3.08 (s, 3H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.8, 148.8, 143.4, 136.2, 128.5, 127.5, 

127.4, 123.8, 120.2, 115.9, 108.5, 53.6, 34.9 ppm. 

 

6. N-Hexylbenzoxazol-2-amine (4f):
6
 

Orange-red solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.34 (d, J = 7.5 Hz, 1H), 7.24 (d, J = 7.8 

Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 6.21 (br s, 1H), 3.48–3.44 

(m, 2H), 1.68–1.64 (m, 2H), 1.38–1.30 (m, 6H), 0.87 (br s, 3H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.4, 148.3, 142.9, 123.7, 120.4, 115.8, 

108.5, 43.0, 31.3, 29.7, 26.4, 22.4, 13.9 ppm. 

 

7. N-Cyclopropylbenzoxazol-2-amine (4g):   

Product formation was not observed. 
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8. n-Butyl-2-Benzoxazolamine (4h):
7 

Yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.35 (d, J = 7.8 Hz, 1H), 7.24 (d, J = 8.1 

Hz, 1H), 7.15 (t, J = 7.5 Hz, 1H), 7.00 (t, J = 7.5 Hz, 1H), 5.88 (br s, 1H), 3.50–3.45 

(m, 2H), 1.69–1.61 (m, 2H), 1.46–1.39 (m, 2H), 0.97–0.92 (m, 3H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.3, 148.4, 143.0, 123.8, 120.5, 116.0, 

108.6, 42.8, 31.8, 19.9, 13.7 ppm. 

 

9. N,N-Dibutylbenzoxazol-2-amine (4i):
11

 

Pale yellow liquid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.35 (d, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 

Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H), 6.95 (t, J = 7.5 Hz, 1H), 3.49 (t, J = 7.5 Hz, 4H), 

1.70–1.60 (m, 4H), 1.44–1.32 (m, 4H), 0.98–0.93 (m, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.5, 148.6, 143.6, 123.6, 119.7, 115.7, 

108.3, 48.2, 30.0, 19.9, 13.8 ppm. 

 

10. N-Cyclohexylbenzoxazol-2-amine (4j):
9
 

Yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.35 (d, J = 7.8 Hz, 1H), 7.23 (d, J = 7.8 

Hz, 1H), 7.14 (t, J = 7.5 Hz, 1H), 6.99 (m, 1H), 5.98 (br s, 1H), 3.74 (br s, 1H), 2.14–

2.10 (m, 2H), 1.77–1.62 (m, 3H), 1.47–1.18 (m, 5H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 161.5, 148.2, 142.9, 123.7, 120.4, 115.9, 

108.5, 52.0, 33.4, 25.4, 24.7 ppm. 
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11. N-(Tert-butyl)benzoxazol-2-amine (4k):
9 

Yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.38 (d, J = 7.8 Hz, 1H), 7.26–7.23 (m, 

1H), 7.19–7.12 (m, 1H), 7.04–6.99 (m, 1H), 5.48 (br s, 1H), 1.50 (s, 9H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 161.0, 148.1, 142.8, 123.7, 120.6, 116.0, 

108.6, 52.1, 29.2 ppm. 

 

12. N-Phenethylbenzoxazol-2-amine (4l):
9 

Light cream solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.33–7.11 (m, 8H), 7.02–6.97 (m, 1H), 

5.91 (br s, 1H), 3.70 (t, J = 6.6 Hz, 2H), 2.96 (t, J = 6.9 Hz, 2H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.0, 148.3, 142.8, 128.7, 128.5, 126.5, 

123.8, 120.6, 116.0, 108.6, 44.0, 35.7 ppm. 

 

13. N-Benzylbenzoxazol-2-amine (4m):
8, 9

 

Yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.38–7.27 (m, 5H), 7.20 (t, J = 7.8 Hz, 

2H), 7.11 (t, J = 7.5 Hz, 1H), 6.99 (t, J = 7.5 Hz, 1H), 4.64 (s, 2H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.1, 148.4, 142.7, 137.4, 128.7, 127.7, 

127.5, 123.9, 120.7, 116.1, 108.7, 46.9 ppm. 

 

14. N,N-Dipropylbenzoxazol-2-amine (4n):
11

 

Colorless oil; 
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1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.35 (d, J = 7.5 Hz, 1H), 7.24 (d, J = 8.1 

Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H), 6.96 (t, J = 7.5 Hz, 1H), 3.49–3.44 (m, 4H), 1.74–

1.66 (m, 4H), 0.98–0.93 (m, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.5, 148.6, 143.6, 123.6, 119.8, 115.6, 

108.3, 50.2, 21.1, 11.1 ppm. 

 

15. 5-Methyl-2-(piperidin-1-yl)benzoxazole (4o):
10 

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.13–7.08 (m, 2H), 6.80 (d, J = 8.1 Hz, 

1H), 3.65 (br s, 4H), 2.37 (s, 3H), 1.67 (br s, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.6, 146.7, 143.1, 133.5, 121.0, 116.2, 

110.3, 107.9, 46.5, 25.2, 24.0, 21.5 ppm. 

 

16. N,N-Diethyl-5-methylbenzoxazol-2-amine (4p):
4 

Pale yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.14–7.09 (m, 2H), 6.79 (d, J = 8.1 Hz, 

1H), 3.61–3.54 (m, 4H), 2.38 (s, 3H), 1.29–1.24 (m, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 161.6, 146.1, 143.5, 133.4, 120.5, 116.1, 

107.8, 42.9, 21.5, 13.4 ppm.   

 

17. N,N-Dibutyl-5-methylbenzoxazol-2-amine (4q):
11

 

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.06 (s, 1H), 7.03 (d, J = 9.0 Hz, 1H), 

6.70 (d, J = 8.1 Hz, 1H), 3.41 (t, J = 7.5 Hz, 4H), 2.28 (s, 3H), 1.63–1.52 (m, 4H), 

1.36–1.18 (m, 4H), 0.90–0.85 (m, 6H) ppm. 
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13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 162.8, 146.9, 143.8, 133.3, 120.4, 116.2, 

107.7, 48.3, 30.1, 21.5, 20.0, 13.9 ppm. 

 

18. 2-Morpholino-5-nitrobenzoxazole (4r):
10

 

Bright yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 8.17 (s, 1H), 8.03 (d, J = 8.7 Hz, 1H), 

7.33–7.27 (m, 1H), 3.86–3.83 (m, 4H), 3.75–3.72 (m, 4H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 163.2, 152.6, 145.2, 143.8, 117.3, 111.9, 

108.4, 66.0, 45.6, 29.7 ppm. 

 

19. N,N-Diethyl-5-nitrobenzoxazol-2-amine (4s):
4 

Light yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 8.13 (s, 1H), 7.96–7.92 (m, 1H), 7.29 (d, 

J = 8.7 Hz, 1H), 3.65–3.58 (m, 4H), 1.34–1.29 (t, J = 6.9 Hz, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 163.6, 152.8, 144.9, 144.6, 116.4, 111.0, 

107.9, 43.2, 13.2 ppm. 

 

20. 5-Nitro-2-(piperidin-1-yl)benzoxazole (4t):
10

 

Bright yellow solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 8.12 (s, 1H), 7.97–7.94 (m, 1H), 7.28 (d, 

J = 8.7 Hz, 1H), 3.70 (br s, 4H), 1.72 (br s, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 163.7, 152.6, 145.0, 144.4, 116.7, 111.2, 

108.0, 46.6, 25.1, 23.8 ppm. 
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21. N,N-Dimethyl-5-nitrobenzoxazol-2-amine (4u):
3 

Orange solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 8.16 (s, 1H), 7.99–7.96 (m, 1H), 7.31 (d, 

J = 9.0 Hz, 1H), 3.25 (s, 6H) ppm. 

 

22. 2-Mercaptobenzoxazole (6):
12

  

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 10.79 (br s, 1H), 7.36–7.23 (m, 4H) 

ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 181.0, 148.9, 130.4, 125.3, 124.4, 115.2, 

110.5, 110.2 ppm. 

 

23. Piperidin-1-ium piperidine-1-carbodithioate (5): 

Colorless solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 9.01 (br s, 2H), 4.38–4.35 (m, 4H), 3.34 

(m, 4H), 1.91–1.84 (m, 6H), 1.63–1.59 (m, 6H) ppm. 

13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 208.5, 51.8, 45.0, 26.0, 24.3, 22.6, 22.4 

ppm.   

 

24. 1,3-Diphenethylthiourea (8):
1
 

Pale brown solid; 

1
H NMR (300 MHz, CDCl3, TMS, 300 K): δ = 7.26–7.13 (m, 10H), 5.93 (br s, 2H), 

3.59 (br s, 4H), 2.81 (t, J = 6.6 Hz, 4H) ppm.   
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13
C NMR (75 MHz, CDCl3, TMS, 300 K): δ = 181.5, 138.2, 128.6, 128.5, 126.6, 45.3, 

35.0 ppm. 
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V. Copies of 1H and 13C Spectra of Products 
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