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1H and 13C NMR spectrum of compound 1a in CDCl3
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1H and 13C NMR spectrum of compound 1b in CDCl3
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1H and 13C NMR spectrum of compound 1c in CDCl3
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1H and 13C NMR spectrum of compound 1d in CDCl3 
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1H and 13C NMR spectrum of compound 1e in CDCl3
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1H and 13C NMR spectrum of compound 1f in CDCl3
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1H and 13C NMR spectrum of compound 1g in CDCl3
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1H and 13C NMR spectrum of compound 1h in CDCl3
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1H and 13C NMR spectrum of compound 1i in CDCl3 
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1H and 13C NMR spectrum of compound 1j in CDCl3
 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

9.203.003.150.951.004.040.97

7
.3

9
7

.3
7

7
.2

6
7

.2
1

7
.1

9
7

.1
9

7
.1

6
7

.1
4

7
.0

0

6
.5

6

2
.3

5
2

.2
5

1
.5

1

0
.0

0

 
 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

1
8

8
.2

8

1
5

7
.1

4

1
5

1
.2

9
1

4
4

.5
2

1
4

2
.6

6
1

3
6

.9
8

1
3

6
.2

8
1

2
9

.6
1

1
2

8
.8

8
1

2
7

.6
1

1
2

5
.8

5
1

2
2

.9
0

1
2

1
.7

6
1

1
4

.3
1

8
3

.3
0

7
7

.3
5

7
7

.0
3

7
6

.7
2

2
8

.0
4

2
2

.0
9

2
1

.0
9

 
 

 

 
  



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S55 

 

Page S12 ©AUTHOR(S) 

1H and 13C NMR spectrum of compound 1k in CDCl3
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1H and 13C NMR spectrum of compound 1l in CDCl3
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1H and 13C NMR spectrum of compound 1m in CDCl3
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1H and 13C NMR spectrum of compound 1n in CDCl3
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1H and 13C NMR spectrum of compound 1o in CDCl3
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1H and 13C NMR spectrum of compound 1a’ in DMSO-D6 
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1H and 13C NMR spectrum of compound 2a in CDCl3 
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1H and 13C NMR spectrum of compound 2b in CDCl3
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1H and 13C NMR spectrum of compound 2c in CDCl3
 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

9.163.030.981.011.020.980.971.021.00

7
.9

8
4

4
7

.9
6

6
0

7
.8

2
0

6
7

.7
9

8
6

7
.6

1
4

0
7

.4
6

4
9

7
.4

6
2

5
7

.4
4

6
6

7
.3

1
5

8
7

.2
5

9
6

7
.1

9
8

5
7

.0
8

8
4

2
.4

2
4

3

1
.7

6
6

7
1

.5
8

7
0

-0
.0

0
0

7

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

1
8

7
.0

6
6

7

1
5

8
.2

8
8

0

1
4

9
.2

9
7

9
1

3
8

.8
1

3
0

1
3

8
.7

1
0

9
1

3
5

.9
3

3
0

1
3

4
.7

2
9

9
1

3
3

.1
4

0
4

1
2

9
.4

8
0

2
1

2
6

.3
5

9
5

1
2

3
.8

4
4

0
1

2
3

.3
0

4
5

1
2

2
.9

9
0

9
1

2
0

.4
4

6
3

1
2

0
.0

5
9

8
1

1
5

.9
6

9
4

8
6

.1
4

0
8

7
7

.3
4

0
3

7
7

.2
2

3
6

7
7

.0
1

9
4

7
6

.7
0

5
9

2
8

.1
8

2
5

2
1

.1
8

2
8

 
 

 

 
  



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S55 

 

Page S21 ©AUTHOR(S) 

1H and 13C NMR spectrum of compound 2d in CDCl3 
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1H and 13C NMR spectrum of compound 2e in CDCl3 
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1H and 13C NMR spectrum of compound 2f in CDCl3
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1H and 13C NMR spectrum of compound 2g in CDCl3
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1H and 13C NMR spectrum of compound 2h in CDCl3 
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1H and 13C NMR spectrum of compound 2i in CDCl3 
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1H and 13C NMR spectrum of compound 2j in CDCl3
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1H and 13C NMR spectrum of compound 2k in CDCl3
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1H and 1H NMR spectrum of compound 2l in CDCl3
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1H and 13C NMR spectrum of compound 3a in DMSO-d6 
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1H and 13C NMR spectrum of compound 3b in DMSO-d6 
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1H and 13C NMR spectrum of compound 3c in DMSO-d6 
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1H and 13C NMR spectrum of compound 3d in DMSO-d6 
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1H and 13C NMR spectrum of compound 3e in DMSO-d6 
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1H and 13C NMR spectrum of compound 3f in DMSO-d6 
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1H and 13C NMR spectrum of compound 3g in DMSO-d6 
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1H and 13C NMR spectrum of compound 3h in DMSO-d6 
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1H and 13C NMR spectrum of compound 3i in DMSO-d6 
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1H and 13C NMR spectrum of compound 3j in DMSO-d6 

 

 

12 11 10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.003.151.031.040.990.991.011.000.85

DMSO

Water1
2

.3
4

1
8

7
.4

4
3

0
7

.4
2

2
2

7
.2

4
9

9
7

.2
0

1
0

7
.1

8
3

9
7

.0
7

3
9

7
.0

3
2

3

6
.9

9
2

0
6

.9
7

1
2

2
.3

8
5

3
2

.3
2

1
7

 

180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

1
8

4
.5

4
6

9

1
5

7
.9

2
6

5

1
4

2
.5

8
5

6
1

4
2

.0
6

0
7

1
3

7
.8

0
2

6
1

3
5

.0
9

7
5

1
3

2
.2

5
3

9
1

2
9

.1
7

7
0

1
2

4
.5

0
3

3
1

2
2

.2
7

2
1

1
2

0
.2

5
9

8
1

1
9

.8
9

5
2

1
1

8
.8

9
6

3
1

1
4

.3
9

7
6

1
1

3
.3

8
4

1

4
0

.1
2

8
7

3
9

.9
2

4
5

3
9

.7
1

3
1

3
9

.5
0

1
6

3
9

.2
9

7
5

3
9

.0
8

6
0

3
8

.8
8

1
9

2
1

.3
3

9
1

2
1

.1
8

5
9

 
 

 
  



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S55 

 

Page S40 ©AUTHOR(S) 

1H and 13C NMR spectrum of compound 3k in DMSO-d6 

 

 

 

 



Special Issue 'Heterocyclic Chemistry' ARKIVOC 2023, vii, S1-S55 

 

Page S41 ©AUTHOR(S) 

1H and 13C NMR spectrum of compound 3l in DMSO-d6 
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1H and 13C NMR spectrum of compound 6a in CDCl3 
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1H and 13C NMR spectrum of compound 6b in CDCl3 
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1H and 13C NMR spectrum of compound 6c in CDCl3 
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1H and 13C NMR spectrum of compound 6d in CDCl3 
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1H and 13C NMR spectrum of compound 6e in CDCl3 
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1H and 13C NMR spectrum of compound 6f in CDCl3 
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1H and 13C NMR spectrum of compound 6g in CDCl3 
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1H and 13C NMR spectrum of compound 6h in CDCl3 
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1H and 13C NMR spectrum of compound 6i in CDCl3 
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1H and 13C NMR spectrum of compound 6j in CDCl3 
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1H and 13C NMR spectrum of compound 6k in CDCl3 
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1H and 13C NMR spectrum of compound 6l in CDCl3 
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1H and 13C NMR spectrum of compound 6m in CDCl3 
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1H and 13C NMR spectrum of compound 6n in CDCl3 

 

 
 

 

 


