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NMR spectra of compounds 1c-j, 2c-j, 3c, 3g, 3i, 3j, and 4c-j 



Compound 1c       
S
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1
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ppm (f1)
6.006.507.007.508.00

7
.7

7
1

7
.7

4
5

7
.7

2
0

7
.7

1
6

7
.6

9
6

7
.6

9
1

7
.4

1
3

7
.4

0
9

7
.3

8
9

7
.3

8
5

7
.3

6
4

7
.3

5
9

7
.3

4
6

7
.3

4
1

7
.3

2
0

7
.3

1
5

7
.2

9
6

7
.2

9
1

7
.2

6
0

7
.1

3
8

7
.1

3
1

7
.1

2
4

7
.0

8
9

6
.3

8
8

6
.3

8
1

6
.3

7
4

1
.0

0

1
.9

6

1
.9

7

2
.0

1

2
.1

0

 

13
C NMR (75 MHz, CDCl3) 

ppm (f1)
8090100110120130140
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Compound 2c       
O

N  

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.006.106.206.306.406.506.606.706.806.907.007.107.207.307.407.507.607.70
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
60708090100110120130140150160
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Compound 3c       
S

N
N  

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.006.106.206.306.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.208.30
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
8090100110120130140150160
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Compound 4c       
O

N
N  

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.206.306.406.506.606.706.806.907.007.107.207.307.407.507.607.707.80
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
5060708090100110120130140150160170
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Compound 1d       

S
N

 

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.306.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.20
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
60708090100110120130140150
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Compound 2d       

O
N

 

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.20
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
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Compound 4d       

O

N
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.106.206.306.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.208.308.408.508.608.708.808.90
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
708090100110120130140150160
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Compound 1e       
S

N  

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
7.107.207.307.407.507.607.707.807.908.008.108.208.30
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
708090100110120130140150
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Compound 2e       
O

N  

1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.208.308.40
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
708090100110120130140150160170
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Compound 4e       
O

N
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.208.308.408.508.608.70
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
708090100110120130140150160
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
6.106.206.306.406.506.606.706.806.907.007.107.207.307.407.507.607.707.807.908.008.108.20

7
.9

0
2

7
.8

9
5

7
.7

7
8

7
.7

7
6

7
.7

5
3

7
.7

5
0

7
.7

2
4

7
.7

1
8

7
.7

0
2

7
.6

9
7

7
.6

7
9

7
.6

7
3

7
.3

8
9

7
.3

8
4

7
.3

6
4

7
.3

6
0

7
.3

4
0

7
.3

3
4

7
.3

2
8

7
.3

0
8

7
.3

0
3

7
.2

8
4

7
.2

7
9

7
.2

6
0

7
.2

0
9

6
.4

6
6

6
.4

5
9

6
.4

5
1

0
.9

9

1
.0

1

2
.9

9

2
.0

8

1
.0

0

 

13
C NMR (75 MHz, CDCl3) 

ppm (f1)
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
7.307.407.507.607.707.807.908.008.108.208.308.408.508.608.70
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
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13
C NMR (75 MHz, CDCl3) 

ppm (f1)
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1
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13
C NMR (75 MHz, CDCl3) 
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1
H NMR (300 MHz, CDCl3) 
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1
H NMR (300 MHz, CDCl3) 

ppm (f1)
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13
C NMR (75 MHz, CDCl3) 
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