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SPECTRA 

1H NMR and 13C NMR spectra of the synthesized products: NMR spectra were recorded in CDCl3
 or DMSO-d6. 
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1H NMR of 2a 
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13C NMR of 2a 
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1H NMR of 4aa 
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13C NMR of 4aa 

0102030405060708090100110120130140150160170
f1 (ppm)

18
.6

6

76
.7

2
77

.0
4

77
.3

6

10
8.

05

11
4.

97
11

9.
11

11
9.

56
12

2.
81

12
5.

10
12

6.
72

12
8.

25

13
7.

05
14

0.
29

14
1.

50
14

3.
73

15
2.

09
15

4.
05

16
0.

84

 

N N

OO



6 
 

1H NMR of 4ab 
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13C NMR of 4ab 
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1H NMR of 4ac 
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13C NMR of 4ac 
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1H NMR of 4ad 
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13C NMR of 4ad 
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1H NMR of 4ae 
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13C NMR of 4ae 
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1H NMR of 4af 
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13C NMR of 4af 
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1H NMR of 4ag 
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13C NMR of 4ag 
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1H NMR of 4ah 
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13C NMR of 4ah 
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1H NMR of 4bh 
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13C NMR of 4bh 
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1H NMR of 4ch 
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13C NMR of 4ch 
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1H NMR of 4dh 
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13C NMR of 4dh 
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1H NMR of 4eh 
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13C NMR of 4eh 
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1H NMR of 4fh 
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13C NMR of 4fh 
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1H NMR of 4gh 
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13C NMR of 4gh 
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1H NMR of 4hh 
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13C NMR of 4hh 
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1H NMR of 4ih 
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13C NMR of 4ih 
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