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1H NMR (C6D6, 400 MHz) of compound 3a 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3a 
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1H NMR (C6D6, 400 MHz) of compound 3b 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3b 
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1H NMR (CDCl3, 400 MHz) of compound 3c 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 3c 
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1H NMR (CDCl3, 400 MHz) of compound 3d 
 
 

 
 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3d  
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1H NMR (C6D6, 400 MHz) of compound 3e 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3e 
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1H NMR (CDCl3, 400 MHz) of compound 3f 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 3f 
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1H NMR (CDCl3, 400 MHz) of compound 3g 
 

 

 
 
13C NMR (CDCl3, 100 MHz) of compound 3g 
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1H NMR (C6D6, 400 MHz) of compound 3h 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3h 
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1H NMR (CDCl3, 400 MHz) of compound 3i 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 3i 
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1H NMR (CDCl3, 400 MHz) of compound 3j 
 
 

 
 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3j 
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1H NMR (CDCl3, 400 MHz) of compound 3k 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3k 
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1H NMR (CDCl3, 400 MHz) of compound 3l 
 
 

 
 
 
 
13C NMR (CDCl3, 100 MHz) of compound 3l 
 
 

 
 

2030405060708090100110120130140150160170180 ppm

9.
02
4

14
.0
91

20
.0
01

22
.5
71

22
.6
69

24
.7
76

28
.0
57

28
.2
18

29
.3
23

29
.3
65

29
.5
17

29
.6
01

31
.8
99

76
.6
81

76
.9
98

77
.3
16

98
.4
72

10
0.
99
3

11
7.
59
7

11
9.
55
5

14
9.
71
4

15
1.
03
7

16
0.
24
8

16
2.
27
0

16
2.
47
4

17
9.
36
6

18
1.
86
5



	 14	

 
1H NMR spectrum (C6D6, 400 MHz) of compound 4a 
 
 

 
 

 

13C NMR spectrum (CDCl3, 100 MHz) of compound 4a 
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1H NMR (C6D6, 400 MHz) of compound 4b 
 
 

 

 
13C NMR (DMSO-d6, 150 MHz) of compound 4b 
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1H NMR (C6D6, 400 MHz) of compound 4c 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 4c 
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1H-NMR spectrum (C6D6, 500 MHz) of compound 4d 

 

 

 

13C NMR (CDCl3, 150 MHz) of compound 4d 
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1H NMR (C6D6, 400 MHz) of compound 4e 
 

 

 

13C NMR spectrum (CDCl3, 100 MHz) of compound 4e 
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1H NMR (C6D6, 400 MHz) of compound 4f 
 

 

 

13C NMR (DMSO-d6, 150 MHz) of compound 4f 
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1H NMR (C6D6, 400 MHz) of compound 4g 
 

 

 

13C NMR (CDCl3, 100 MHz) of compound 4g 
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1H NMR (C6D6, 400 MHz) of compound 4h 
 

 

 

 

13C NMR (DMSO-d6, 150 MHz) of compound 4h 
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1H NMR (C6D6, 400 MHz) of compound 4i 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 4i 
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1H NMR (CD3OD, 400 MHz) of compound 4j 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 4j 
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1H NMR (CDCl3, 400 MHz) of compound 4k 
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1H NMR (CDCl3, 400 MHz) of compound 4l 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 4l 
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1H NMR (C6D6, 400 MHz) of compound 5a 
 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 5a 
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1H NMR (C6D6, 400 MHz) of compound 5b 
 
 

 
 
 
13C NMR (DMSO-d6, 100 MHz) of compound 5b  
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1H NMR (C6D6, 400 MHz) of compound 5c 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 5c 
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1H NMR (C6D6, 400 MHz of compound 5d 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 5d 
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1H NMR (CDCl3, 400 MHz) of compound 5e 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5e 
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1H NMR (C6D6, 400 MHz) of compound 5f 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5f 
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1H NMR (CDCl3, 400 MHz) of compound 5g 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5g 
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1H NMR (C6D6, 400 MHz) of compound 5h 
 

 
 
 
13C NMR (CDCl3, 100 MHz) of compound 5h 
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1H NMR (C6D6, 400 MHz) of compound 5i 
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1H NMR (CDCl3, 500 MHz) of compound 5j 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5j 
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1H NMR (CDCl3, 400 MHz) of compound 5k 
 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5k  
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1H NMR (CDCl3, 400 MHz) of compound 5l 
 

 
 
13C NMR (CDCl3, 100 MHz) of compound 5l 
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