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1H NMR (300 MHz, CDCl3) of compound 4a 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 4a 
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1H NMR (400 MHz, CDCl3) of compound 4b 

 

 

 

13C {1H} NMR (100 MHz, CDCl3) of compound 4b 
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1H NMR (400 MHz, CDCl3) of compound 4c 
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13C {1H} NMR (75 MHz, CDCl3) of compound 4c 
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1H NMR (300 Hz, CDCl3) of compound 4d 
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13C {1H} NMR (75 MHz, CDCl3) of compound 4d 
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1H NMR (400 MHz, CDCl3) of compound 4e 
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13C {1H} NMR (100 MHz, CDCl3) of compound 4e 
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1H NMR (400 MHz, CDCl3) of compound 4f 

 

 

 

13C {1H} NMR (100 MHz, CDCl3) of compound 4f 
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1H NMR (400 MHz, CDCl3) of compound 5a 

 

 

 

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

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 5b 
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1H NMR (400 MHz, CDCl3) of compound 5c 
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13C {1H} NMR (75 MHz, CDCl3) of compound 5c 
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1H NMR (300 Hz, CDCl3) of compound 5d 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 5d 
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1H NMR (400 MHz, CDCl3) of compound 6 

 

 

 

13C {1H} NMR (100 MHz, CDCl3) of compound 6 
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1H NMR (300 Hz, CDCl3) of compound 7 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 7 
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1H NMR (300 Hz, CDCl3) of compound 8 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 8 
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1H NMR (400 Hz, CDCl3) of compound 9 
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13C {1H} NMR (100 MHz, CDCl3) of compound 9 
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1H NMR (300 Hz, CDCl3) of compound 10a 
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13C {1H} NMR (75 MHz, CDCl3) of compound 10a 
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1H NMR (300 Hz, CDCl3) of compound 10b 
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1H NMR (300 Hz, CDCl3) of compound 11a 
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13C {1H} NMR (75 MHz, CDCl3) of compound 11a 
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1H NMR (300 Hz, CDCl3) of compound 11b 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 11b 
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1H NMR (400 Hz, CDCl3) of compound 12a 
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13C {1H} NMR (100 MHz, CDCl3) of compound 12a 
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1H NMR (300 Hz, CDCl3) of compound 12b 
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13C {1H} NMR (75 MHz, CDCl3) of compound 12b 
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S–22 
 

1H NMR (400 Hz, CDCl3) of compound 14a 

 

3
.9

9

1
.0

0

1
.2

0

1
9
.3

8

1
.7

6

1
.9

2
1
.9

4

1
.9

5
1
.9

8

2
.5

6

2
.5

8
2
.6

1
2
.6

4

7
.2

1

7
.2

4
7
.2

6
7
.3

7

7
.3

9
7
.4

2

7
.4

3
7
.4

4
7
.4

5

7
.4

8
7
.4

8
7
.5

0

7
.5

1
7
.5

2
7
.5

4

7
.5

6
7
.5

6

7
.6

4
7
.6

7
7
.6

8

 

  



S–23 
 

1H NMR (300 Hz, CDCl3) of a crude mixture of 14b + 15b. 
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1H NMR (300 Hz, CDCl3) of compound 15b 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 15b 
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1H NMR (300 Hz, CDCl3) of compound 15c 
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13C {1H} NMR (75 MHz, CDCl3) of compound 15c 
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1H NMR (400 Hz, CDCl3) of compound 15d 

 

 

 

13C {1H} NMR (100 MHz, CDCl3) of compound 15d 
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1H NMR (300 Hz, CDCl3) of compound 15f 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 15f 

 

 

  



S–28 
 

1H NMR (400 Hz, CDCl3) of compound 16a 
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13C {1H} NMR (100 MHz, CDCl3) of compound 16a 
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1H NMR (400 Hz, CDCl3) of compound 16b 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0
f1 (ppm)

8
.2

9

0
.7

9

0
.8

8

0
.9

4

1
.6

8

3
.0

3

2
.8

7

2
0
.8

8

2
.2

8
2
.3

8

4
.2

5

4
.2

6

4
.8

0
4
.8

2

4
.8

5

5
.3

6
5
.3

7

6
.5

9
6
.6

1

6
.9

8
6
.9

9
7
.1

2

7
.1

4
7
.2

4
7
.4

1

7
.4

2
7
.4

3

7
.4

4
7
.5

0
7
.5

1

7
.5

4
7
.7

0
7
.7

2

7
.7

3
7
.7

4

7
.7

4
7
.7

6
7
.8

1

7
.8

1
7
.8

3
7
.8

4

7
.8

4
7
.8

6

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 16b 
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1H NMR (300 Hz, CDCl3) of compound 16c 
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13C {1H} NMR (75 MHz, CDCl3) of compound 16c 
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1H NMR (300 Hz, CDCl3) of compound 16d 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 16d 
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1H NMR (300 Hz, CDCl3) of compound 16e 

 

 

 

13C {1H} NMR (75 MHz, CDCl3) of compound 16e 

 

 

 


