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1. Infrared Characterization 

Amino acids-1,4-naphthoquinone derivatives: 

 

Figure S1. IR spectrum of 2-((1,4-dioxo-1,4-dihydronphthalen-2-yl)amino)-3-(4-hydroxyphenyl) 
propanoic acid (3a). 

 

Figure S2. IR spectrum of 2-((1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-methylbutanoic acid 
(3b). 

72
2.

26
77

7.
39

83
2.

51

10
31

.8
0

12
52

.3
0

13
41

.3
4

15
10

.9
5

15
57

.6
0

15
95

.7
6

16
80

.5
7

29
22

.9
7

33
34

.2
8

 68

 70

 72

 74

 76

 78

 80

 82

 84

 86

 88

 90

 92

 94

 96

 98

%
Tr

an
sm

ita
nc

ia

 500    1000   1500   2000   2500   3000   3500   4000  
N鷐ero de Ondas (cm-1)

73
0.

74
77

3.
14

10
31

.8
010

53
.0

013
03

.1
8

13
41

.3
4

14
21

.9
1

15
02

.4
7

15
66

.0
815

95
.7

6
16

80
.5

728
67

.8
4

29
22

.9
7

29
61

.1
3

33
30

.0
4

 66

 68

 70

 72

 74

 76

 78

 80

 82

 84

 86

 88

 90

 92

 94

 96

 98

 100

%
Tr

an
sm

ita
nc

ia

 500    1000   1500   2000   2500   3000   3500   4000  
N鷐ero de Ondas (cm-1)



 

Figure S3. IR spectrum of 2-((1,4-dioxo-1,4-dihidronaphthalen-2-yl)amino)-3-(1H-indol-3-
yl)propanoic acid (3c). 

Amino acids-2,3-dichloronaphthoquinone derivatives: 

 

Figure S4. IR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(4-
hydroxyphenyl)propanoic acid (4a). 

  

72
2.

26
77

7.
39

82
8.

27

10
27

.5
6

12
65

.0
2

13
07

.4
2

13
32

.8
6

15
06

.7
1

15
61

.8
4

16
00

.0
0

16
72

.0
829

22
.9

7

33
38

.5
2

 58

 60

 62

 64

 66

 68

 70

 72

 74

 76

 78

 80

 82

 84

 86

 88

 90

 92

 94

 96

 98

 100
%

Tr
an

sm
ita

nc
ia

 500    1000   1500   2000   2500   3000   3500   4000  
N鷐ero de Ondas (cm-1)

71
8.

02

82
8.

27

10
31

.8
0

12
26

.8
6

15
06

.7
1

15
53

.3
6

15
91

.5
2

16
84

.8
1

17
35

.6
9

28
63

.6
0

29
18

.7
3

33
00

.3
5

 60

 62

 64

 66

 68

 70

 72

 74

 76

 78

 80

 82

 84

 86

 88

 90

 92

 94

 96

 98

%
Tr

an
sm

ita
nc

ia

 500    1000   1500   2000   2500   3000   3500   4000  
N鷐ero de Ondas (cm-1)



 

Figure S5. IR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-
methylbutanoic acid (4b). 

 

Figure S6. IR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(1H-indol-3-
yl)propanoic acid (4c). 
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2. NMR Characterization 

Amino acids-1,4-naphthoquinone derivatives: 

A 

 

B 

 
Figure S7. NMR spectrum of 2-((1,4-dioxo-1,4-dihydronphthalen-2-yl)amino)-3-(4-hydroxyphenyl) 
propanoic acid (3a), 1H (A) and 13C (B). 
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Figure S8. NMR spectrum of 2-((1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-methylbutanoic 
acid (3b), 1H (A) and 13C (B). 
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Figure S9. NMR spectrum of 2-((1,4-dioxo-1,4-dihidronaphthalen-2-yl)amino)-3-(1H-indol-3-
yl)propanoic acid (3c), 1H (A) and 13C (B). 
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Amino acids-2,3-dichloronaphthoquinone derivatives: 

A 

 

B 

 
Figure S10. NMR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(4-
hydroxyphenyl)propanoic acid (4a), 1H (A) and 13C (B). 
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Figure S11. NMR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-
methylbutanoic acid (4b), 1H (A) and 13C (B). 



A 

 

B 

 
Figure S12. NMR spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(1H-
indol-3-yl)propanoic acid (4c), 1H (A) and 13C (B). 



3. Mass Spectrometry Characterization 

Amino acids-1,4-naphthoquinone derivatives: 

 
Figure S13. MS spectrum of 2-((1,4-dioxo-1,4-dihydronphthalen-2-yl)amino)-3-(4-hydroxyphenyl) 
propanoic acid (3a). 

 
Figure S14. MS spectrum of 2-((1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-methylbutanoic acid 
(3b). 



 
Figure S15. MS spectrum of 2-((1,4-dioxo-1,4-dihidronaphthalen-2-yl)amino)-3-(1H-indol-3-
yl)propanoic acid (3c). 

Amino acids-2,3-dichloronaphthoquinone derivatives: 

 
Figure S16. MS spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(4-
hydroxyphenyl)propanoic acid (4a). 

  



 
Figure S17. MS spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-
methylbutanoic acid (4b). 

 
Figure S18. MS spectrum of 2-((3-chloro-1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-3-(1H-indol-
3-yl)propanoic acid (4c). 

  



4. EPR Characterization 

Compound 2-((1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-4-(methylthio)butanoic acid 

 
Figure S19. EPR spectrum of 2-((1,4-dioxo-1,4-dihydronaphthalen-2-yl)amino)-4-
(methylthio)butanoic acid, in solid state (A) and KOH 1N solution (B). 
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