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Figure S1. HNMR chart of compound 5a.
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Figure S2. HNMR chart of compound 5e.
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Figure S3. HNMR chart of compound 5g.
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Figure S4. HNMR chart of compound 5f.



-3-2-1012345678910111213141516
f1 (ppm)

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

22000

23000

24000
Samar samir-AK-6-DMSO-Hnmr-ES
Samar samir-AK-6-DMSO-Hnmr 

2.
11

4.
14

3.
24

0.
99

1.
03

2.
82

2.
00

2.
08

0.
90

2.
94

1.
01

1.
15

1.
00

2.
6

2.
7

2.
7

3.
2

3.
2

3.
3

3.
3

3.
3

3.
3

3.
4

5.
9

6.
0

6.
0

6.
1

6.
1

6.
2

7.
2

7.
2

7.
2

7.
3

7.
3

7.
3

7.
5

7.
5

7.
5

7.
5

7.
5

7.
6

7.
6

7.
6

7.77.
8

7.
9

7.
9

8.
1

8.
1

1

2
3

4

5
6

N
7

8

N
9

10

S
11

O
12

13
14

15

16
17

18

19
20

NH
21 22

O
23

NH
24 25

26
27

28

29
30

31
32

5h

Figure S5. HNMR chart of compound 5h.
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Figure S6. HNMR chart of compound 5i.



-3-2-1012345678910111213141516
f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

abdelrahman hamdi-AK9-HNMR-DMSO-Em
abdelrahman hamdi-AK9-HNMR-DMSO 

2.
02

3.
18

2.
19

0.
95

0.
86

1.
88

1.
85

1.
58

1.
16

2.
45

1.
12

1.
00

3.
2

3.
2

3.
7

4.
1

4.
1

6.
1

6.
4

6.
8

6.
9

7.
1

7.
2

7.
5

7.
5

7.
5

7.
5

7.
6

7.78.
1

8.
1

1

2
3

4

5
6

N
7

8

N
9

10

S
11

O
12

13
14

15

16
17

18

19
20

NH
21 22

O
23

NH
24

25
26

27

28
29

30

31
Cl
32

O
33

CH3
34

5o

Figure S7. HNMR chart of compound 5o.
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Figure S8. HNMR chart of compound 5k.
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Figure S9. HNMR chart of compound 5j.
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Figure S10. HNMR chart of compound 5p.
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Figure S11. HNMR chart of compound 5q.
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Figure S12. HNMR chart of compound 5r.
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Figure S14. HNMR chart of compound 5l.
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Figure S15. 13CNMR chart of compound 5a.
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Figure S16. 13CNMR chart of compound 5b.
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Figure S17. 13CNMR chart of compound 5g.
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Figure S18. 13CNMR chart of compound 5f.



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

Samar Samir - Ak-6 - C13 - T
Samar Samir - Ak-6 - C13 - T 33

.3
36

.6
38

.6
41

.4

49
.1

12
0.

0
12

6.
4

12
6.

4
12

8.
8

12
9.

1
12

9.
9

13
0.

3
13

5.
4

14
0.

2

14
7.

8

15
7.

6
15

8.
3

16
1.

3

1

2
3

4

5
6

N
7

8

N
9

10

S
11

O
12

13
14

15

16
17

18

19
20

NH
21 22

O
23

NH
24 25

26
27

28

29
30

31
32

5h

Figure S19. 13CNMR chart of compound 5h.
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Figure S20. 13CNMR chart of compound 5k.
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Figure S21. 13CNMR chart of compound 5j.



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600
Samar Samir - Ak-12 - C13 - T
Samar Samir - Ak-12 - C13 - T 33

.3
38

.8
43

.4
49

.1

11
8.

9
12

6.
5

12
7.

0
12

7.
5

12
8.

7
12

9.
1

12
9.

8
13

0.
0

13
0.

4

14
8.

7

15
8.

4
15

9.
7

16
0.

7

1

2
3

4

5
6

N
7

8

N
9

10

S
11

O
12

13
14

15

16
17

18

19
20

NH
21 22

O
23

NH
24

25
26

27

28
29

30

31
Cl
32

5n

Figure S22. 13CNMR chart of compound 5n.
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Figure S23. 13CNMR chart of compound 5p.
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 Figure S24. 13CNMR chart of compound 5q.



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

8500

Samar Samir - Ak-15 - C13 - T
Samar Samir - Ak-15 - C13 - T 33

.4
35

.8
38

.6
41

.2

49
.1

11
8.

9
12

8.
6

12
9.

1
12

9.
8

13
0.

0
13

1.
0

13
1.

1
13

9.
2

13
9.

9

14
8.

7

15
8.

3
15

9.
7

16
0.

7

1

2
3

4

5
6

N
7

8

N
9

10

S
11

O
12

13
14

15

16
17

18

19
20

NH
21 22

O
23

NH
24 25

26
27

28

29
30

31
32

Cl
33

Cl
34

5r

Figure S25. 13CNMR chart of compound 5r.
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Figure S26. 13CNMR chart of compound 5c.
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Figure S27. 13CNMR chart of compound 5m.
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