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1. 1H, 13C and 19F NMR Spectra of select compounds 
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Figure S1. 1H NMR (300.13 MHz, CDCl3) spectrum of compound 2 
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Figure S2. 13C NMR (100.61 MHz, CDCl3) spectrum of compound 2 
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Figure S3. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 2 
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Figure S4. 1H NMR (600.30 MHz, CD3CN) spectrum of compound 3 
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Figure S5. 13C{19F} NMR (150.95 MHz, CD3CN) spectrum of compound 3 
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Figure S6. 19F NMR (564.84 MHz, CD3CN) spectrum of compound 3 
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Figure S7. 1H NMR (400.13 MHz, CD3CN) spectrum of compound 4 
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Figure S8. 13C NMR (100.61 MHz, CDCl3) spectrum of compound 4 
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Figure S9. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 4 
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Figure S10. 1H NMR (400.13 MHz, CD3CN) spectrum of compound 5 
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Figure S11. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 5 
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Figure S12. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 5 
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Figure S13. 1H NMR (400.13 MHz, CD3CN) spectrum of compound 6 
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Figure S14. 13C NMR (100.61 MHz, CDCl3) spectrum of compound 6 
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Figure S15. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 6 



General Papers      ARKIVOC 2020, vi, S1-S40 

 Page S17      ©AUTHOR(S) 

4
.2

6
4

1

2
.6

5
4

4

4
.0

0
0

0
0

.2
6

1
5

7
.4

0
1

3
7

.3
7

2
1

7
.2

0
9

7
7

.1
9

1
5

7
.1

8
5

1
7

.1
6

0
2

7
.0

7
7

9
7

.0
0

4
6

1
.9

4
0

0

(ppm)

2.02.22.42.62.83.03.23.43.63.84.04.24.44.64.85.05.25.45.65.86.06.26.46.66.87.07.27.4

 

Figure S16. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 7 
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Figure S17. 13C NMR (100.61 MHz, CDCl3) spectrum of compound 7 
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Figure S18. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 7 
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Figure S19. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 8 (in mixture with 7) 



General Papers      ARKIVOC 2020, vi, S1-S40 

 Page S21      ©AUTHOR(S) 

1
5

7
.3

8
0

2
1

5
7

.2
8

4
9

1
5

2
.9

8
1

1

1
5

1
.0

6
1

7

1
4

9
.5

3
4

3

1
4

7
.5

1
9

8

1
4

0
.0

1
8

2
1

3
9

.9
6

3
3

1
3

9
.8

1
6

8
1

3
9

.7
6

1
8

1
3

8
.9

2
6

7
1

3
8

.7
1

7
9

1
3

0
.0

9
1

9
1

2
9

.9
9

3
0

1
2

6
.7

8
0

7
1

2
6

.6
8

9
1

1
2

6
.5

7
1

9
1

2
6

.5
0

2
3

1
2

6
.4

9
1

3
1

2
4

.4
8

4
1

1
2

4
.4

5
4

8
1

2
4

.1
8

7
4

1
2

3
.9

8
9

6
1

2
2

.8
3

2
1

1
2

0
.4

0
7

3
1

2
0

.3
1

9
4

1
2

0
.0

2
6

4
1

1
9

.8
9

0
9

1
1

9
.5

8
6

8
1

1
9

.4
4

7
7

1
1

9
.1

7
2

9
1

1
6

.5
3

9
3

1
1

5
.7

1
5

2
1

1
5

.2
5

0
0

7
7

.1
6

0
0

(ppm)

80859095100105110115120125130135140145150155

 

Figure S20. 13C NMR (75.47 MHz, CDCl3) spectrum of compound 8 (in mixture with 7) 



General Papers      ARKIVOC 2020, vi, S1-S40 

 Page S22      ©AUTHOR(S) 

2
.9

9
8

1

0
.9

3
1

9

0
.6

3
6

8
0

.4
3

0
4

1
.0

0
0

0
1

.0
1

1
8

-5
7

.7
6

0
3

-5
7

.8
5

6
6

-1
1

4
.3

9
4

5
-1

1
4

.5
8

7
1

-1
1

5
.3

4
4

1
-1

1
5

.5
3

6
7

-1
1

9
.1

6
6

5
-1

1
9

.3
6

4
4

-1
2

0
.1

1
6

0
-1

2
0

.3
1

1
3

-1
2

6
.6

7
7

4
-1

2
6

.7
3

0
9

-1
2

7
.4

1
5

6
-1

2
7

.4
6

9
1

-1
2

7
.5

0
9

3
-1

2
7

.5
6

2
8

-1
2

7
.6

0
2

9
-1

2
7

.6
5

6
4

-1
2

7
.6

9
9

2
-1

2
7

.7
5

2
7

-1
6

2
.9

0
0

0

(ppm)

-160-155-150-145-140-135-130-125-120-115-110-105-100-95-90-85-80-75-70-65-60

 

Figure S21. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 8 (in mixture with 7) 
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Figure S22. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 10 
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Figure S23. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 10 



General Papers      ARKIVOC 2020, vi, S1-S40 

 Page S25      ©AUTHOR(S) 

2
.0

7
0

5

2
.0

0
0

0

4
.0

7
9

5

1
.9

9
8

4

In
te

g
ra

l

-9
1

.9
0

4
6

-9
2

.1
0

2
5

-1
3

0
.5

1
3

1

-1
3

3
.2

5
7

5
-1

3
3

.3
9

3
9

-1
5

3
.1

9
8

4

-1
6

2
.9

0
0

0

(ppm)

-165-160-155-150-145-140-135-130-125-120-115-110-105-100-95-90

 

Figure S24. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 10 
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Figure S25. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 11 
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Figure S26. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 11 
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Figure S27. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 11 
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Figure S28. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 12 
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Figure S29. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 12 
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Figure S30. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 12 
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Figure S31. 1H NMR (400.13 MHz, CD3CN) spectrum of compound 13 
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Figure S32. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 13 
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Figure S33. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 13 



General Papers      ARKIVOC 2020, vi, S1-S40 

 Page S35      ©AUTHOR(S) 

4
.0

3
0

4
0

.2
4

7
8

2
.5

0
0

0

0
.2

5
9

5

4
.0

3
1

4

In
te

g
ra

l

7
.3

4
7

3
7

.2
7

8
8

7
.1

3
7

2
7

.1
1

9
4

7
.1

0
0

9

6
.9

9
5

2

6
.9

0
5

9

1
.9

4
0

0

(ppm)

2.02.42.83.23.64.04.44.85.25.66.06.46.87.2

 

Figure S34. 1H NMR (400.13 MHz, CD3CN) spectrum of compound 14 
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Figure S35. 13C NMR (100.61 MHz, CDCl3) spectrum of compound 14 
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Figure S36. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 14 
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Figure S37. 1H NMR (300.13 MHz, CD3CN) spectrum of compound 15 
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Figure S38. 13C NMR (125.76 MHz, CDCl3) spectrum of compound 15 
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Figure S39. 19F NMR (282.40 MHz, CCl4, CDCl3) spectrum of compound 15 

 

 


