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¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S1 

¹³C NMR (126 MHz, CDCl3)
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f1 (ppm)

Compound S2 

¹H NMR (400 MHz, CDCl3)

3
.9

3

2
.1

1

2
.1

1

1
.8

0

1
.0

9

2
.3

7

1
.2

2

0
.8

7

0
.7

7

2
.2

4

2
.1

1

1
.2

3
 E

tO
A
c

1
.4

8

1
.4

9

1
.6

8

1
.7

0

1
.7

1

1
.7

2

1
.7

4

1
.8

8

1
.8

9

1
.9

0

1
.9

1

1
.9

2

1
.9

3

2
.0

1
 E

tO
A
c

2
.9

3

2
.9

4

2
.9

6

2
.9

8

2
.9

9

3
.0

0

3
.0

1

3
.0

3

3
.0

5

3
.0

6
3
.5

3

3
.7

3

3
.7

5

3
.7

7

3
.7

9

4
.0

8
 E

tO
A
c

4
.7

6

4
.7

6

4
.7

7

5
.8

97
.2

6
 C

D
C
l3

7
.6

8

7
.6

8

7
.6

9

7
.7

0

7
.8

0

7
.8

1

7
.8

2

7
.8

2

N

O

O N

H

O

O

7.557.607.657.707.757.807.85

f1 (ppm)

7
.6

8

7
.6

8

7
.6

9

7
.7

0

7
.8

0

7
.8

1

7
.8

2

7
.8

2

3.03.23.43.63.8

f1 (ppm)

2
.9

6

2
.9

8

2
.9

9

3
.0

0

3
.0

1

3
.0

3

3
.5

0

3
.5

2

3
.5

3

3
.5

5
3
.7

2

3
.7

3

3
.7

5

3
.7

7

3
.7

9

1.11.21.31.41.51.61.71.81.92.02.1

f1 (ppm)

1
.2

3
 E

tO
A
c

1
.4

8

1
.4

9

1
.6

8

1
.7

0

1
.7

1

1
.7

2

1
.7

4 1
.9

0

1
.9

1

1
.9

2

1
.9

3



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound S2 

¹³C NMR (101 MHz, CDCl3)
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f1 (ppm)

Compound S3 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound S3 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound S4 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S4 

¹³C NMR (151 MHz, CDCl3)
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f1 (ppm)

Compound S5 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S5 

¹³C NMR (151 MHz, CDCl3)
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f1 (ppm)

Compound S6 

¹H NMR (500 MHz, CDCl3)
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¹³C NMR (126 MHz, CDCl3)
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Compound S7 

¹³C NMR (126 MHz, CDCl3)
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f1 (ppm)

Compound S8 

¹³C NMR (151 MHz, CDCl3)
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Compound S9 

¹H NMR (500 MHz, CDCl3)

2
.1

0

3
.2

4

7
.3

6

1
.0

4

2
.1

5

0
.9

4

2
.0

9

0
.9

9

0
.9

4

1
.0

1

0
.9

3

1
.0

0

2
.0

7

2
.0

7

0
.9

7

1
.2

4
 E

tO
A
c

1
.3

5

1
.3

7

1
.3

8

1
.4

0

1
.4

1

1
.6

1

1
.6

1

1
.6

8

1
.7

0

1
.7

1

1
.7

3

1
.7

4

1
.8

1

1
.8

3

2
.0

3
 E

tO
A
c

3
.5

9

3
.6

1

3
.6

6

3
.6

8

3
.6

9

3
.7

0

3
.7

2

3
.7

3

3
.9

1

3
.9

2

3
.9

4

3
.9

5

3
.9

6

4
.1

0
 E

tO
A
c

4
.9

1

4
.9

1

4
.9

2

4
.9

2

6
.9

8

7
.0

2

7
.2

2

7
.2

2

7
.2

3

7
.2

3

7
.2

4

7
.2

4

7
.2

4

7
.2

4

7
.2

6
 C

D
C
l3

7
.4

1

7
.4

1

7
.5

0

7
.5

2

7
.6

7

7
.6

7

7
.6

8

7
.6

9

7
.8

0

7
.8

1

7
.8

1

7
.8

2

7
.9

1

7
.9

4
ClCl

N

O

N

O

O

O

O

6.87.07.27.47.67.88.0

f1 (ppm)

6
.9

8

7
.0

2

7
.2

2

7
.2

3

7
.2

4

7
.2

4

7
.2

4

7
.2

4

7
.2

6
 C

D
C
l3

7
.4

1

7
.4

1

7
.5

07
.6

7

7
.6

7

7
.6

9

7
.8

0

7
.8

1

7
.8

2

3.43.53.63.73.83.94.0

f1 (ppm)

3
.5

7

3
.5

9

3
.6

0

3
.6

1

3
.6

2

3
.6

6

3
.6

8

3
.6

9

3
.7

0

3
.7

2

3
.7

3

3
.7

5

3
.8

9

3
.9

1

3
.9

2

3
.9

4

3
.9

5

3
.9

6

3
.9

8

3
.9

9

1.41.51.61.71.81.9

f1 (ppm)

1
.3

5

1
.3

7

1
.3

8

1
.4

0

1
.4

1

1
.6

1

1
.6

1

1
.6

8

1
.7

0

1
.7

1

1
.7

3

1
.7

4

1
.8

1

1
.8

3



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound S9 

¹³C NMR (126 MHz, CDCl3)
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Compound S10 

¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S10 

¹³C NMR (126 MHz, CDCl3)
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Compound S11 

¹H NMR (500 MHz, CDCl3)
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Compound S11 

¹³C NMR (126 MHz, CDCl3)
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¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S12 

¹³C NMR (126 MHz, CDCl3)
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f1 (ppm)

Compound S13 

¹³C NMR (126 MHz, CDCl3)
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¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S14 

¹³C NMR (151 MHz, CDCl3)
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Compound S15 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S15 

¹³C NMR (151 MHz, CDCl3)
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Compound S16 

¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S16 

¹³C NMR (126 MHz, CDCl3)
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Compound S17 

¹³C NMR (126 MHz, CDCl3)
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¹H NMR (400 MHz, CDCl3)

5
.4

8

5
.3

5

1
.7

9

1
.1

1

1
.2

8

2
.1

2

1
.0

0

0
.8

8

0
.9

3

0
.9

1

0
.9

4

1
.0

0

1
.0

7

1
.0

3

1
.0

6

1
.0

1

1
.5

3

1
.5

5

1
.5

7

1
.5

9

1
.7

2

1
.7

4

1
.7

6

1
.7

9

1
.8

2

2
.6

1

3
.3

2

3
.3

3

3
.3

5

3
.7

7

3
.7

8

3
.8

9

3
.9

1

3
.9

2

4
.8

9

4
.9

0

5
.2

7
 D

C
M

5
.5

5

5
.5

6

5
.5

8

5
.5

8

6
.1

3

6
.1

6

6
.2

1

6
.2

2

7
.2

3

7
.3

9

7
.3

9

7
.4

9

7
.5

1

7
.9

2

7
.9

6

ClCl

N

O

O

NH

O

O

CH2

7.07.27.47.67.88.0

f1 (ppm)

6
.9

9

7
.0

3
7
.2

1

7
.2

1

7
.2

3

7
.2

3

7
.2

6
 C

D
C
l3

7
.3

9

7
.3

9

7
.4

9

7
.5

1

7
.9

2

7
.9

6

5.05.56.06.5

f1 (ppm)

4
.8

9

4
.9

0

5
.5

5

5
.5

6

5
.5

8

5
.5

8
6
.1

3

6
.1

6

6
.2

1

6
.2

2

3.23.43.63.84.0

f1 (ppm)

3
.3

2

3
.3

3

3
.3

5

3
.3

7

3
.5

6

3
.5

8

3
.5

9

3
.6

0

3
.7

5

3
.7

7

3
.7

8

3
.8

0

3
.8

7

3
.8

9

3
.9

1

3
.9

2

3
.9

4

1.41.51.61.71.81.92.0

f1 (ppm)

1
.5

3

1
.5

5

1
.5

7

1
.5

9

1
.7

2

1
.7

4

1
.7

6

1
.7

9

1
.8

2



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound S18 

¹³C NMR (101 MHz, CDCl3)
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Compound S19 

¹H NMR (600 MHz, CDCl3)

2
.0

0

5
.0

5

3
.4

5

2
.0

4

1
.7

5

1
.0

0

1
.1

8

2
.0

0

0
.9

7

0
.8

7

0
.9

1

0
.8

8

0
.8

8

0
.9

3

0
.7

0

0
.9

1

1
.0

0

0
.9

5

1
.3

5

1
.3

7

1
.3

8

1
.3

9

1
.5

8

1
.5

9

1
.6

0

1
.6

2

1
.6

3

1
.7

3

1
.7

4

1
.7

5

1
.7

6

1
.8

1

1
.8

3

1
.8

5

2
.6

2

3
.3

1

3
.3

2

3
.3

3

3
.3

4

3
.7

7

3
.7

8

3
.7

9

3
.9

4

3
.9

6

3
.9

7
4
.9

2

4
.9

3

4
.9

3

4
.9

3

5
.2

9
 D

C
M

5
.5

6

5
.5

6

5
.5

8

5
.5

8

5
.9

9

6
.1

0

6
.1

2

6
.1

3

6
.1

5

6
.2

3

6
.2

4

6
.2

6

6
.2

7

7
.0

3

7
.0

5

7
.2

4

7
.2

5

7
.2

6

7
.2

6
 C

D
C
l3

7
.2

6

7
.4

3

7
.4

3

7
.5

2

7
.5

3

7
.9

7

8
.0

0

ClCl

N

O

O

NH

O

O

CH2

7.07.27.47.67.88.0

f1 (ppm)

7
.0

3

7
.0

5
7
.2

4

7
.2

5

7
.2

6

7
.2

6

7
.4

3

7
.4

3

7
.5

2

7
.5

3

7
.9

7

8
.0

0

5.45.65.86.06.26.4

f1 (ppm)
5
.5

6

5
.5

6

5
.5

8

5
.5

8

6
.1

0

6
.1

2

6
.1

3

6
.1

5

6
.2

3

6
.2

4

6
.2

6

6
.2

7

3.23.43.63.84.04.2

f1 (ppm)

3
.2

6

3
.3

1

3
.3

2

3
.3

3

3
.3

4

3
.6

0

3
.6

1

3
.6

2

3
.7

5

3
.7

7

3
.7

8

3
.7

9

3
.8

0

3
.9

3

3
.9

4

3
.9

6

3
.9

7

3
.9

8

1.52.0

f1 (ppm)

1
.3

5

1
.3

7

1
.3

8

1
.3

9
1
.5

9

1
.6

0

1
.6

2

1
.6

3

1
.7

3

1
.7

4

1
.7

5

1
.7

6

1
.8

5



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound S19 

¹³C NMR (151 MHz, CDCl3)

1
9
.8

2
3
.8

2
5
.0

2
6
.7

2
8
.6

2
9
.3

3
9
.5

4
0
.5

4
7
.8

5
3
.6

 D
C
M6
4
.0

7
6
.9

 C
D

C
l3

7
7
.2

 C
D

C
l3

7
7
.4

 C
D

C
l3

1
0
5
.0

1
2
0
.1

1
2
6
.1

1
2
7
.6

1
2
8
.6

1
3
0
.1

1
3
1
.2

1
3
2
.3

1
3
5
.6

1
3
5
.9

1
3
8
.1

1
6
5
.8

1
6
7
.1

1
6
9
.6

ClCl

N

O

O

NH

O

O

CH2



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound S20 

¹H NMR (600 MHz, CDCl3)
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Compound S20 

¹³C NMR (151 MHz, CDCl3)
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Compound 2 

¹H NMR (500 MHz, DMSO-d6)
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f1 (ppm)

Compound 2 

¹³C NMR (126 MHz, DMSO-d6)
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Compound 4 
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Compound 5 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound 6 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound S21 

¹³C NMR (151 MHz, CDCl3)

1
9
.7

2
0
.3

2
5
.4

2
8
.5

2
8
.9

2
9
.2

3
8
.4

5
1
.5

6
2
.6

6
3
.5

7
9
.3

1
0
1
.8

1
0
2
.6

1
5
6
.2

NH

NHO

O O

O

CH3

CH3

CH3

74767880

f1 (ppm)

7
6
.9

 C
D

C
l3

7
7
.2

 C
D

C
l3

7
7
.4

 C
D

C
l3

7
9
.3



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound S22 

¹H NMR (600 MHz, CDCl3)
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¹³C NMR (151 MHz, MeOD-d4)
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Compound S28 

¹³C NMR (151 MHz, MeOD-d4)
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Compound S29 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 7 

¹³C NMR (151 MHz, DMSO-d6)
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Compound 8 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S30 

¹H NMR (600 MHz, CDCl3)
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Compound S30 

¹³C NMR (151 MHz, CDCl3)

A (d)

159.8

B (d)

156.6

C (d)

98.8

1
9
.9

2
4
.6

2
5
.0

2
6
.6

2
9
.3

3
9
.1

4
8
.0

6
4
.2

7
6
.9

 C
D

C
l3

7
7
.2

 C
D

C
l3

7
7
.4

 C
D

C
l3

9
8
.8

9
8
.9

1
0
5
.1

1
2
0
.0

1
2
7
.6

1
2
8
.6

1
3
0
.2

1
3
2
.3

1
3
5
.7

1
3
5
.9

1
3
8
.2

1
5
5
.7

1
5
7
.5

1
5
9
.7

1
5
9
.9

1
6
7
.0

N

O

Cl

Cl

O

NH

CH2

F

O

O

155156157158159160161

f1 (ppm)

1
5
5
.7

1
5
7
.5

1
5
9
.7

1
5
9
.9

98.298.498.698.899.099.2

f1 (ppm)

9
8
.8

9
8
.9



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound 9 

¹H NMR (600 MHz, DMSO-d6)
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Compound 9 

¹³C NMR (151 MHz, DMSO-d6)
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Compound 10 

¹H NMR (600 MHz, CDCl3)
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Compound 10 

¹³C NMR (151 MHz, CDCl3)
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Compound 11 

¹H NMR (600 MHz, MeOD-d4)
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f1 (ppm)

Compound 11 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 12 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 12 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound S31 

¹H NMR (500 MHz, CDCl3)
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Compound S31 

¹³C NMR (151 MHz, CDCl3)
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¹³C NMR (151 MHz, CDCl3)
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Compound S33 

¹³C NMR (151 MHz, CDCl3)
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f1 (ppm)

Compound S34 

¹³C NMR (151 MHz, CDCl3)
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Compound S35 

¹H NMR (500 MHz, CDCl3)
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Compound S35 

¹³C NMR (151 MHz, CDCl3)
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¹H NMR (500 MHz, CDCl3)
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Compound S36 

¹³C NMR (151 MHz, CDCl3)
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¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S37 

¹³C NMR (151 MHz, CDCl3)
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Compound S38 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S38 

¹³C NMR (151 MHz, CDCl3)
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Compound 13 

¹H NMR (600 MHz, MeOD-d4)
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f1 (ppm)

Compound 13 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 14 

¹H NMR (400 MHz, MeOD-d4)
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f1 (ppm)

Compound 14 

¹³C NMR (151 MHz, MeOD-d4)
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f1 (ppm)

Compound 15 

¹H NMR (400 MHz, MeOD-d4)
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f1 (ppm)

Compound 15 

¹³C NMR (151 MHz, MeOD-d4)
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f1 (ppm)

Compound 16 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 16 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S39 

¹³C NMR (126 MHz, CDCl3)
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Compound S40 

¹H NMR (500 MHz, CDCl3)
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Compound S40 

¹³C NMR (126 MHz, CDCl3)
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Compound 17 

¹H NMR (500 MHz, CDCl3)
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Compound 17 

¹³C NMR (126 MHz, CDCl3)

3
6
.6

4
9
.4

7
6
.9

 C
D

C
l3

7
7
.2

 C
D

C
l3

7
7
.4

 C
D

C
l3

1
2
1
.8

1
2
2
.4

1
2
5
.8

1
2
7
.5

1
2
8
.2

1
2
9
.4

1
3
0
.1

1
3
1
.2

1
3
5
.6

1
3
6
.3

1
3
7
.3

1
5
1
.0

1
5
6
.2

1
6
8
.0

N

NH

O

Cl

Cl

OH O

O



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound 18 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 18 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S41 

¹H NMR (600 MHz, CDCl3)
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Compound S43 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound 19 

¹³C NMR (151 MHz, DMSO-d6)

1
5
.6

1
9
.7

2
2
.0

3
1
.9

4
7
.0

1
2
0
.9

1
2
1
.2

1
2
8
.0

1
2
9
.2

1
2
9
.4

1
3
1
.8

1
3
4
.2

1
3
4
.7

1
3
4
.9

1
6
4
.5

1
7
3
.0

N

OH NH

O

O

ClCl

N

38394041

f1 (ppm)

3
9
.1

 D
M

S
O

3
9
.2

 D
M

S
O

3
9
.4

 D
M

S
O

3
9
.5

 D
M

S
O

3
9
.7

 D
M

S
O

3
9
.8

 D
M

S
O

3
9
.9

 D
M

S
O



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound 20 

¹H NMR (600 MHz, DMSO-d6)

2
.0

3

1
.7

3

1
.9

3

0
.8

3

0
.9

8

0
.8

8

1
.0

1

0
.9

8

1
.0

0

0
.8

0

2
.4

9
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

1
 D

M
S
O

3
.3

4

3
.3

5

3
.3

6

3
.3

7

3
.7

0

3
.7

1

3
.7

2

4
.0

6

7
.2

9

7
.3

2

7
.4

7

7
.4

8

7
.4

9

7
.4

9

7
.7

2

7
.7

2

7
.7

3

7
.7

6

7
.8

9

7
.9

0

8
.3

1

8
.3

2

8
.3

2

1
0
.1

7
N

NH

O

Cl

Cl

OH O

Cl

7.37.47.57.67.77.87.98.08.18.28.38.4

f1 (ppm)

7
.2

9

7
.3

2

7
.4

7

7
.4

8

7
.4

9

7
.4

9
7
.7

2

7
.7

2

7
.7

3

7
.7

6
7
.8

9

7
.9

08
.3

1

8
.3

2

8
.3

2

3.23.33.43.53.63.73.83.94.04.14.2

f1 (ppm)

3
.3

2
 H

2
O

3
.3

4

3
.3

5

3
.3

6

3
.3

7

3
.7

0

3
.7

1

3
.7

2

4
.0

6



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound 20 

¹³C NMR (151 MHz, DMSO-d6)
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¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 21 

¹³C NMR (151 MHz, DMSO-d6)
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¹H NMR (600 MHz, DMSO-d6)

2
.2

3

2
.1

9

2
.0

1

1
.8

9

2
.0

1

0
.9

8

1
.0

5

1
.9

9

0
.9

8

1
.0

0

1
.0

1

1
.4

0

1
.4

2

1
.4

3

1
.4

4

1
.4

5

1
.5

6

1
.5

7

1
.5

8

1
.6

0

1
.6

1
2
.4

9
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

1
 D

M
S
O

3
.0

9

3
.1

0

3
.1

1

3
.1

2

3
.3

3
 H

2
O

3
.6

1

3
.6

2

3
.6

4
4
.0

3

7
.3

0

7
.3

3

7
.4

7

7
.4

7

7
.4

8

7
.4

9

7
.7

2

7
.7

2

7
.7

4

7
.8

8

7
.8

9

8
.2

2

8
.2

3

8
.2

4

8
.4

1

1
0
.2

2
N

O

Cl

Cl

OH

NH

O

Cl

7.37.47.57.67.77.87.98.08.18.2

f1 (ppm)

7
.3

0

7
.3

37
.4

7

7
.4

7

7
.4

8

7
.4

9

7
.7

2

7
.7

2

7
.7

4

7
.8

8

7
.8

9

8
.2

2

8
.2

3

8
.2

4

3.03.23.43.63.84.04.2

f1 (ppm)

3
.0

9

3
.1

0

3
.1

1

3
.1

2

3
.6

1

3
.6

2

3
.6

4

4
.0

3

1.31.41.51.61.7

f1 (ppm)

1
.4

0

1
.4

2

1
.4

3

1
.4

4

1
.4

5

1
.5

6

1
.5

7

1
.5

8

1
.6

0

1
.6

1



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound 22 

¹³C NMR (151 MHz, DMSO-d6)

2
3
.8

2
6
.1

3
8
.7

4
2
.7

4
7
.2

1
2
1
.3

1
2
8
.0

1
2
9
.2

1
2
9
.4

1
3
1
.8

1
3
4
.2

1
3
4
.6

1
3
4
.8

1
6
4
.4

1
6
5
.8

N

O

Cl

Cl

OH

NH

O

Cl

38.038.539.039.540.040.5

f1 (ppm)

3
8
.7

3
9
.1

 D
M

S
O

3
9
.2

 D
M

S
O

3
9
.4

 D
M

S
O

3
9
.5

 D
M

S
O

3
9
.7

 D
M

S
O

3
9
.8

 D
M

S
O

3
9
.9

 D
M

S
O



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound 23 

¹H NMR (600 MHz, MeOD-d4)

1
.9

4

1
.0

1

1
.0

1

1
.1

2

0
.8

0

1
.0

7

1
.0

4

0
.9

7

1
.0

5

1
.2

9
 G

re
a
s
e

2
.8

1

2
.8

6
 D

M
F

2
.9

9
 D

M
F

3
.3

0
 M

e
O

D

3
.3

1
 M

e
O

D

3
.3

1
 M

e
O

D

3
.3

1
 M

e
O

D

3
.3

2
 M

e
O

D

3
.5

8

3
.5

9

3
.6

0

3
.8

5

3
.8

7

3
.9

4

3
.9

5

3
.9

7
4
.8

6
 H

D
O

6
.4

7

6
.5

5

7
.3

2

7
.3

5

7
.3

7

7
.3

7

7
.3

9

7
.3

9

7
.5

4

7
.5

4

7
.7

7

7
.7

9

7
.9

2

7
.9

5

7.37.47.57.67.77.87.98.0

f1 (ppm)

7
.3

2

7
.3

5

7
.3

7

7
.3

7

7
.3

9

7
.3

9

7
.5

4

7
.5

4

7
.7

7

7
.7

97
.9

2

7
.9

5

3.53.63.73.83.94.0

f1 (ppm)

3
.5

8

3
.5

9

3
.6

0

3
.8

5

3
.8

7

3
.9

4

3
.9

5

3
.9

7

N

NH

O

Cl

Cl

OH O

Cl

F



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound 23 

¹³C NMR (151 MHz, MeOD-d4)
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¹³C NMR (151 MHz, CDCl3)
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Compound 25 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound 26 

¹³C NMR (151 MHz, MeOD-d4)
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f1 (ppm)

Compound 27 

¹³C NMR (151 MHz, MeOD-d4)

2
7
.4

2
8
.8

3
8
.4

4
7
.1

1
2
1
.1

1
2
8
.9

1
3
0
.0

1
3
0
.8

1
3
3
.4

1
3
6
.4

1
3
7
.0

1
3
8
.0

1
6
7
.7

1
6
9
.6

Cl

N

O

NH

OH

O

Br

Cl

484950

f1 (ppm)

4
8
.6

 M
e
O

D

4
8
.7

 M
e
O

D

4
8
.9

 M
e
O

D

4
9
.0

 M
e
O

D

4
9
.1

 M
e
O

D

4
9
.3

 M
e
O

D

4
9
.4

 M
e
O

D



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound 28 

¹H NMR (600 MHz, MeOD-d4)
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Compound 28 

¹³C NMR (151 MHz, MeOD-d4)
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¹H NMR (600 MHz, DMSO-d6)
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Compound 29 

¹³C NMR (151 MHz, DMSO-d6)
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Compound 30 

¹³C NMR (151 MHz, DMSO-d6)
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Compound 31 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S46 

¹³C NMR (151 MHz, CDCl3)
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f1 (ppm)

Compound S52 

¹³C NMR (151 MHz, CDCl3)
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Compound 32 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 32 

¹³C NMR (151 MHz, DMSO-d6)
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¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 33 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S54 

¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S54 

¹³C NMR (151 MHz, CDCl3)
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¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S55 

¹³C NMR (151 MHz, CDCl3)
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Compound S59 

¹³C NMR (101 MHz, CDCl3)

2
0
.3

2
5
.5

2
7
.1

2
7
.2

2
8
.9

2
9
.1

2
9
.3

3
3
.8

5
2
.3

6
3
.3

7
6
.8

 C
D

C
l3

7
7
.2

 C
D

C
l3

7
7
.5

 C
D

C
l3

1
0
1
.5

1
1
4
.4

1
3
9
.2

NH

O

O

CH2



-1.0-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound S60 

¹H NMR (600 MHz, CDCl3)

3
.0

1

1
.1

5

1
.9

9

0
.9

8

0
.9

8

0
.9

8

0
.9

7

0
.9

6

0
.9

7

1
.1

9

0
.9

4

0
.9

1

0
.9

6

0
.9

3

0
.9

9

0
.9

6

1
.6

0

1
.6

0

1
.6

1

1
.6

1

1
.6

1

1
.6

2

1
.6

2

1
.6

3
 H

2
O

1
.6

3

1
.7

5

1
.7

5

1
.7

6

1
.8

1

1
.8

2

1
.8

2

1
.8

3

1
.8

3

1
.8

4

1
.8

4

1
.8

54
.3

1

4
.3

2

4
.9

7

4
.9

7

4
.9

8

4
.9

8

5
.2

1

5
.2

1

5
.2

2

5
.2

3

5
.2

6

5
.2

7

5
.2

9
 D

C
M

5
.2

9

5
.2

9

5
.8

9

5
.9

0

5
.9

0

5
.9

0

5
.9

1

5
.9

1

5
.9

1

5
.9

2

5
.9

3

5
.9

3

5
.9

3

5
.9

4

5
.9

4

5
.9

5

7
.2

5

7
.2

5

7
.2

5

7
.2

6
 C

D
C
l3

7
.4

2

7
.4

2

7
.5

1

7
.5

3

7
.9

8

8
.0

1

N

O

Cl

Cl

O

CH2

O

7.07.27.47.67.88.0

f1 (ppm)

7
.0

7

7
.2

5

7
.2

6
 C

D
C
l3

7
.4

2

7
.4

2

7
.5

1

7
.5

3

7
.9

8

8
.0

1

5.05.25.45.65.86.0

f1 (ppm)

4
.9

7

4
.9

8

5
.2

1

5
.2

1

5
.2

1

5
.2

2

5
.2

3

5
.2

3

5
.2

6

5
.2

7

5
.2

9

5
.2

9

5
.9

0

5
.9

0

5
.9

1

5
.9

1

5
.9

2

5
.9

3

3.63.84.04.24.44.6

f1 (ppm)

3
.6

1

3
.6

23
.9

8

3
.9

9

4
.0

0

4
.0

14
.2

9

4
.3

1

4
.3

2

4
.6

0

4
.6

1

1.61.71.8

f1 (ppm)

1
.5

9

1
.6

0

1
.6

0

1
.6

1

1
.6

1

1
.6

1

1
.6

2

1
.6

2

1
.6

3

1
.6

4

1
.6

4

1
.7

5

1
.7

5

1
.7

5

1
.7

6

1
.8

1

1
.8

2

1
.8

2

1
.8

3

1
.8

3

1
.8

4

1
.8

4

1
.8

5



0102030405060708090100110120130140150160170180190200
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Compound S60 

¹³C NMR (151 MHz, CDCl3)
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Compound S61 

¹H NMR (600 MHz, CDCl3)
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Compound S61 

¹³C NMR (151 MHz, CDCl3)
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¹H NMR (500 MHz, CDCl3)
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f1 (ppm)

Compound S62 

¹³C NMR (101 MHz, CDCl3)
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¹H NMR (600 MHz, CDCl3)
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Compound S63 

¹³C NMR (151 MHz, CDCl3)
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Compound S64 

¹H NMR (600 MHz, CDCl3)
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Compound S64 

¹³C NMR (151 MHz, CDCl3)
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Compound S65 

¹H NMR (600 MHz, CDCl3)
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Compound S71 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 34 

¹H NMR (500 MHz, MeOD-d4)
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f1 (ppm)

Compound 34 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 35 

¹H NMR (500 MHz, MeOD-d4)
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f1 (ppm)

Compound 35 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 36 

¹³C NMR (600 MHz, MeOD-d4)
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f1 (ppm)

Compound 36 

¹³C NMR (151 MHz, MeOD-d4)
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f1 (ppm)

Compound 37 

¹H NMR (600 MHz, DMSO-d6)

8
.2

9

2
.0

5

0
.9

5

0
.9

6

0
.9

7

1
.6

5

0
.8

2

1
.0

0

1
.9

6

0
.8

3

0
.7

4

1
.2

7

1
.2

8

1
.2

9

1
.3

1

1
.3

2

1
.3

3

1
.3

4

1
.3

5

1
.3

6

1
.3

7

1
.3

8

1
.3

8

1
.3

9

1
.4

0

1
.4

1

1
.4

2

1
.4

3

1
.4

4

1
.4

5

1
.4

5

1
.4

6

1
.4

7

1
.5

7

1
.5

8

1
.6

0

2
.4

0

2
.4

1

2
.4

1

2
.4

2

2
.4

9
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

0
 D

M
S
O

2
.5

1
 D

M
S
O

2
.6

4

2
.6

5

2
.6

6

2
.8

5

2
.8

5

2
.8

6

2
.8

7

3
.3

2
 H

2
O

3
.6

0

3
.6

1

3
.6

2

5
.7

5
 D

C
M

7
.2

9

7
.3

2

7
.4

7

7
.4

7

7
.4

8

7
.4

8

7
.7

2

7
.7

2

7
.7

4

7
.8

7

7
.8

9

1
0
.0

1
N

O

Cl

Cl

OH

O

7.37.47.57.67.77.87.9

f1 (ppm)

7
.3

27
.4

7

7
.4

7

7
.4

8

7
.4

8

7
.7

2

7
.7

2

7
.7

4

7
.8

7

7
.8

9

2.42.52.62.72.82.9

f1 (ppm)

2
.4

0

2
.4

1

2
.4

1

2
.4

22
.6

4

2
.6

5

2
.6

6

2
.8

5

2
.8

5

2
.8

6

1.21.31.41.51.6

f1 (ppm)

1
.2

8

1
.2

9

1
.3

2

1
.3

3

1
.3

4

1
.3

5

1
.3

7

1
.3

8

1
.3

81
.5

7

1
.5

8

1
.6

0

3.33.43.53.63.7

f1 (ppm)
3
.3

2
 H

2
O

3
.6

0

3
.6

1

3
.6

2



0102030405060708090100110120130140150160170180190200

f1 (ppm)

Compound 37 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound 38 
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Compound 38 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S72 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 39 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 39 

¹³C NMR (151 MHz, DMSO-d6)
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f1 (ppm)

Compound S73 

¹³C NMR (151 MHz, DMSO-d6)
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Compound 40 

¹³C NMR (151 MHz, DMSO-d6)
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Compound S74 

¹H NMR (600 MHz, MeOD-d4)
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f1 (ppm)

Compound S74 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 41 

¹H NMR (600 MHz, MeOD-d4)
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f1 (ppm)

Compound 41 

¹³C NMR (151 MHz, MeOD-d4)
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Compound 42 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 42 

¹³C NMR (151 MHz, DMSO-d6)

2
2
.6

2
6
.7

3
6
.3

4
5
.8

1
2
1
.4

1
2
8
.0

1
2
9
.2

1
2
9
.4

1
3
1
.8

1
3
4
.2

1
3
4
.6

1
3
4
.8

1
6
4
.5

1
6
9
.1

N

O

Cl

Cl

OH

NH CH3

O

38394041

f1 (ppm)

3
9
.1

 D
M

S
O

3
9
.2

 D
M

S
O

3
9
.4

 D
M

S
O

3
9
.5

 D
M

S
O

3
9
.7

 D
M

S
O

3
9
.8

 D
M

S
O

3
9
.9

 D
M

S
O



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.0

f1 (ppm)

Compound S75 

¹H NMR (400 MHz, CDCl3)
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f1 (ppm)

Compound S75 

¹³C NMR (101 MHz, CDCl3)
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Compound S76 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S76 

¹³C NMR (151 MHz, CDCl3)
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Compound S77 

¹H NMR (600 MHz, CDCl3)
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f1 (ppm)

Compound S77 

¹³C NMR (151 MHz, CDCl3)
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f1 (ppm)

Compound 43 

¹H NMR (600 MHz, DMSO-d6)
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f1 (ppm)

Compound 43 

¹³C NMR (151 MHz, DMSO-d6)
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