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Compound 6
1H NMR (399.8 MHz; DMSO-d6)

 27 

 28 

 29 

Chemical Shift (ppm)230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
4

7
.5

4
7

.5
42
0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5
2

0
.6

5

2
9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
2

9
.0

9
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.4

3
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8
3

0
.6

8

3
8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0
3

8
.7

0

4
2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1
4

2
.4

1

5
0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4
5

0
.3

4

5
1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.1

5
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1
5

1
.6

1

5
2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

2
.3

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5
5

5
.6

5

6
6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9
6

6
.1

9

7
5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

2
7

5
.8

27
8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1
7

8
.6

1

8
2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0
8

2
.9

0

9
3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3
9

3
.9

3

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
7

.4
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
1
9

.2
8

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
3

.4
6

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
4

.3
8

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
2
9

.7
9

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
4
9

.1
6

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
5
1

.1
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.6
0

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
6
9

.9
7

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
1

.5
5

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

1
7
3

.9
1

Compound 6
13C NMR (100.5 MHz; DMSO-d6)
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S.2. Compound 7 33 
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1H NMR (799.7 MHz; DMSO-d6)
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Compound 7
13C NMR (201.1 MHz; DMSO-d6)
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Compound 8
1H NMR (499.9 MHz; DMSO-d6)
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Compound 8
13C NMR (125.7 MHz; DMSO-d6)
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Compound 11
1H NMR (499.9 MHz; DMSO-d6)
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Compound 11
13C NMR (125.7 MHz; DMSO-d6)
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S.5. Compound 12 58 

  59 



Molecules 2020, 23, x FOR PEER REVIEW  8 of 23 

 

Chemical Shift (ppm)11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

3.001.011.250.110.140.251.934.014.141.021.000.990.984.171.301.183.892.922.941.681.021.010.991.011.001.001.062.031.041.051.040.991.021.02

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.3

9
0

.3
9

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

0
0

.4
0

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.4

2
0

.4
2

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

0
0

.9
0

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

2
0

.9
2

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

3
0

.9
3

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

0
.9

4
0

.9
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

4
1

.4
4

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

6
1

.4
6

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

7
1

.4
7

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.4

8
1

.4
8

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

1
.8

9
1

.8
9

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

8
2

.1
8

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.1

9
2

.1
9

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.2

0
2

.2
0

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

5
2

.3
5

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
6

2
.3

6
2

.3
62
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

7
2

.3
7

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.3

8
2

.3
8

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.5

7
2

.5
7

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

2
.6

6
2

.6
6

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

3
3

.0
3

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.0

4
3

.0
4

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

0
3

.1
0

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
6

3
.1

6
3

.1
63

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.1
7

3
.1

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7
3

.2
7

3
.2

7

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.4

0
3

.4
0

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

4
3

.5
4

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.5

5
3

.5
5

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

3
.7

0
3

.7
0

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

8
4

.0
8

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.0

9
4

.0
9

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

0
4

.1
0

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.1

1
4

.1
1

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

8
4

.4
8

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.4

9
4

.4
9

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
1

4
.5

1
4

.5
15
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

3
5

.1
3

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

5
5

.1
5

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

6
5

.1
6

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.1

9
5

.1
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.7

9
5

.7
9

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

0
5

.8
0

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

5
.8

2
5

.8
2

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
8

6
.1

8
6

.1
86
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.1

9
6

.1
9

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

6
6

.2
6

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

8
6

.2
8

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.2

9
6

.2
9

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
5

6
.9

5
6

.9
56
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

6
6

.9
6

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

6
.9

7
6

.9
7

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
3

7
.0

3
7

.0
37

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.0
5

7
.0

5
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3
7

.1
3

7
.1

3

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

1
7

.3
1

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.3

3
7

.3
3

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

6
7

.4
6

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

7
.4

8
7

.4
8

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

5
8

.3
5

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.3

6
8

.3
6

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

8
.7

9
8

.7
9

1
0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5

1
0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5
1

0
.8

5

Compound 12
1H NMR (499.9 MHz; DMSO-d6)
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Compound 12
13C NMR (125.7 MHz; DMSO-d6)
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S.6. Compound 13 65 
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Chemical Shift (ppm)12 11 10 9 8 7 6 5 4 3 2 1 0
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Compound 13
13C NMR (125.7 MHz; CDCl3)
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S.7. Compound 14 73 

 74 

  75 



Molecules 2020, 23, x FOR PEER REVIEW  11 of 23 

 

Chemical Shift (ppm)11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

3.001.041.073.082.040.962.910.951.032.7715.081.141.002.401.082.982.690.980.960.260.980.860.880.960.84 0.890.870.830.970.790.87

0.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.410.41

0.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.420.42

0.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.440.44

0.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.920.92

0.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.940.94

0.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.950.95

0.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.970.97
0.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.980.98

0.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.990.99

1.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.451.45

1.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.471.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.481.48
1.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.491.49
1.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.511.51
1.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.521.52

1.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.951.95

2.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.212.21
2.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.232.23

2.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.242.24

2.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.582.58

2.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.602.60

2.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.652.65

3.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.113.11

3.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.123.12

3.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.343.34

3.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.553.55
3.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.663.66

3.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.823.82

5.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.095.09

5.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.115.11

5.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.215.21
5.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.755.75

5.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.83
5.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.835.83
5.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.855.85

6.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.456.45

6.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.94

6.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.946.94

6.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.956.95

7.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.067.06

7.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.14

7.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.147.14
7.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.337.33
7.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.347.34

7.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.477.47
7.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.497.49

7.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.917.91

8.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.798.79

9.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.499.49

10.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.8910.89

Compound 14
1H NMR (499.9 MHz; DMSO-d6)
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Compound 14
13C NMR (125.7 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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S.9. Compound (17) 90 
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Compound 17
1H NMR (499.9 MHz; DMSO-d6)
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Compound 17
13C NMR (125.7 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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Compound 20
1H NMR (499.9 MHz; DMSO-d6)
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Compound 20
13C NMR (125.7 MHz; DMSO-d6)
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Compound 21
1H NMR (799.7 MHz; DMSO-d6)
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Compound 21
13C NMR (201.1 MHz; DMSO-d6)
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1H NMR (499.9 MHz; CDCl3)
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Compound 23
13C NMR (125.7 MHz; CDCl3)
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Compound 24
1H NMR (499.9 MHz; DMSO-d6)
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Compound 24
13C NMR (125.7 MHz; DMSO-d6)
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S.15. Compound 25 141 
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Compound 25
1H NMR (499.9 MHz; DMSO-d6)
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Compound 25
13C NMR (125.7 MHz; DMSO-d6)
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