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S-1

General procedure for gram-scale synthesis of 2-amino-1,4-naphthoquinones (3): 

To a stirred suspension of 1,4-naphthoquinone  (1, 7.0 mmol) in methanol (15 mL) at room 

temperature (30 oC), amine (2, 7.0 mmol) was slowly added dropwise. BiCl3 (4 mol%) was added and the 

reaction mixture was stirred for approximately 12 hrs in a round bottom flask at room temperature (30 oC) 

under open-air atmosphere. After completion of the reaction (as monitored by TLC), the reaction mixture 

was filtered through a Whatman filter paper grade-1. The residue was washed with ice-cold methanol (3×15 

mL) and dried. The residue obtained without any further purification is the required 2-amino-1,4-

naphthoquinone 3.

General procedure for gram-scale synthesis of 2-amino-3-aryl-1,4-naphthoquinones (7):

To a stirred suspension of 1,4-naphthoquinone  (1, 7.0 mmol) in acetonitrile (15 mL), amine (2, 8.4 

mmol) was slowly added dropwise. BiCl3 (4 mol%) was added and the reaction mixture was stirred for 

approximately for 12 hrs in a 50 mL round bottom flask at 50 oC under open-air atmosphere. After 

completion of the 1st step of the reaction (as monitored by TLC), aryl hydrazine (6, 10.5 mmol), K2S2O8 (21 

mmol) and CH3CN (5 mL) were added to the reaction mixture and continued with stirring at 50 oC for 

another 10 hrs under open air condition.  After completion of 2nd step of the reaction (as monitored by TLC) 

water (20 mL) was added to the reaction mixture and extracted with ethyl acetate (3x20 mL). The organic 

layer was washed with brine (1x15 mL) and dried over anhydrous sodium sulfate. The organic layer was 

concentrated under rotary evaporator and column chromatographed on silica gel (230-400 mesh) using 1: 9 

ethyl acetate–hexane as the eluent to get the pure 2-amino-3-aryl-1,4-naphthoquinone 7. 
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1H-NMR (400 MHz, Chloroform-d)
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1H-NMR (400 MHz, Chloroform-d)
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1H-NMR (500 MHz, Chloroform-d)
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1H-NMR (400 MHz, Chloroform-d)
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S-7

1H NMR (400 MHz, DMSO-d6) 
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S-8

1H NMR (500 MHz, DMSO-d6) 
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S-9

1H NMR (400 MHz, DMSO-d6) 
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S-10

1H NMR (500 MHz, DMSO-d6) 
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S-11

1H NMR (500 MHz, DMSO-d6) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

0.
97

2.
00

2.
00

1.
01

1.
01

1.
00

1.
00

0.
96

2.
49

2
2.

49
6

2.
50

0
2.

50
4

2.
50

8

6.
11

9

7.
40

3
7.

40
8

7.
41

3
7.

42
1

7.
42

6
7.

43
1

7.
47

4
7.

47
9

7.
48

4
7.

49
2

7.
49

6
7.

50
2

7.
77

6
7.

79
0

7.
79

3
7.

80
7

7.
84

8
7.

86
2

7.
86

5
7.

87
8

7.
94

2
7.

95
7

8.
05

4
8.

06
9

9.
28

9

6.06.57.07.58.08.59.09.5
f1 (ppm)

0.
97

2.
00

2.
00

1.
01

1.
01

1.
00

1.
00

0.
96

6.
11

9

7.
40

3
7.

40
8

7.
41

3
7.

42
1

7.
42

6
7.

43
1

7.
47

4
7.

47
9

7.
48

4
7.

49
2

7.
49

6
7.

50
2

7.
77

6
7.

79
0

7.
79

3
7.

80
7

7.
84

8
7.

86
2

7.
86

5
7.

87
8

7.
94

2
7.

95
7

8.
05

4
8.

06
9

9.
28

9

13C NMR (125 MHz, DMSO-d6) 

0102030405060708090100110120130140150160170180190200
f1 (ppm)

10
2.

59
4

12
5.

30
1

12
5.

39
9

12
6.

26
2

12
9.

08
2

12
9.

32
8

13
0.

48
6

13
2.

56
2

13
2.

85
2

13
5.

03
2

13
7.

22
1

14
6.

00
7

18
1.

52
3

18
2.

83
2

NH
O

O3j

Cl

NH
O

O3j

Cl



S-12

1H NMR (500 MHz, DMSO-d6) 
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S-13

1H NMR (500 MHz, DMSO-d6)
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S-14

1H NMR (500 MHz, DMSO-d6) 
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S-15

1H NMR (400 MHz, Chloroform-d) 
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S-16

1H NMR (400 MHz, DMSO-d6)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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S-17

1H NMR (400 MHz, Chloroform-d) 
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S-18

1H NMR (400 MHz, Chloroform-d)
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13C NMR (100 MHz, Chloroform-d) 
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S-19

1H NMR (400 MHz, Chloroform-d) 
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S-20

1H NMR (400 MHz, Chloroform-d)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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13C NMR (100 MHz, Chloroform-d) 
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S-21

1H NMR (400 MHz, Chloroform-d) 480 5b
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1H NMR (400 MHz, Chloroform-d)
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1H NMR (400 MHz, Chloroform-d) 
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1H NMR (400 MHz, Chloroform-d) 
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S-25

1H NMR (400 MHz, Chloroform-d)
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1H NMR (400 MHz, Chloroform-d) 
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f1 (ppm)
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1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

2.
02

1.
00

5.
02

2.
06

2.
09

0.
00

0

4.
07

7
6.

68
7

7.
26

4
7.

30
0

7.
30

8
7.

31
5

7.
32

2
7.

32
6

7.
33

0
7.

33
7

7.
34

3
7.

34
7

7.
35

7
7.

36
1

7.
36

3
7.

36
7

7.
37

4
7.

37
9

7.
38

2
7.

40
2

7.
40

8
7.

41
1

7.
41

6
7.

42
3

7.
42

8
7.

43
3

7.
68

1
7.

68
4

7.
69

9
7.

70
3

7.
71

8
7.

72
2

7.
72

5
7.

72
9

7.
74

4
7.

74
8

7.
76

2
7.

76
6

8.
05

4
8.

05
7

8.
05

9
8.

07
2

8.
07

6
8.

08
8

8.
09

2
8.

10
5

8.
10

7
8.

11
0

13C NMR (100 MHz, Chloroform-d) 

0102030405060708090100110120130140150160170180190200
f1 (ppm)

35
.6

52

12
6.

71
7

12
6.

99
0

12
7.

67
4

12
8.

18
6

12
9.

06
5

12
9.

09
6

13
1.

94
7

13
2.

29
1

13
3.

47
6

13
4.

11
8

13
4.

50
7

15
4.

67
5

18
1.

73
1

18
2.

28
8

S
O

O 5h

S
O

O 5h



S-28

1H NMR (500 MHz, Chloroform-d)
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1H NMR (400 MHz, Chloroform-d)
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f1 (ppm)
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1H NMR (400 MHz, Chloroform-d)
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S-31

1H NMR (400 MHz, Chloroform-d)
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S-32

1H NMR (500 MHz, Chloroform-d)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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S-33

1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.012.5
f1 (ppm)
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13C NMR (100 MHz, Chloroform-d) 
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S-34

1H NMR (400 MHz, Chloroform-d) 
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13C NMR (100 MHz, Chloroform-d) 524 7ad
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S-35

1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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13C NMR (125 MHz, Chloroform-d) 
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S-36

1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.012.5
f1 (ppm)
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13C NMR (100 MHz, Chloroform-d) 
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S-37

1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.012.5
f1 (ppm)
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13C NMR (125 MHz, Chloroform-d) 
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S-38

1H NMR (500 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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13C NMR (125 MHz, Chloroform-d) 
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S-39

1H NMR (400 MHz, Chloroform-d) 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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13C NMR (100 MHz, Chloroform-d) 
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S-40

H NMR (500 MHz, Chloroform-d) 
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f1 (ppm)
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13C NMR (125 MHz, Chloroform-d) 
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S-41

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)
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HRMS data of the control experiment for the adduct  8

H

[M+H]+
Cal = 257.1325

[M+H]+
obt = 257.1327


