
Supporting Information

S1

Synthesis and Cytotoxicity of Thieno[2,3-b]Pyridine Derivatives Toward Sensitive and 
Multidrug-Resistant Leukemia Cells

Salah A. Al-Trawneh1,*, Amer H. Tarawneh2, Anastassiya V. Gadetskaya3, Ean-Jeong Seo4, 
Mohammad R. Al-Ta’ani1, Samir A. Al-Taweel1, Mustafa M. El-Abadelah5

1 Chemistry Department, Faculty of Science, Mu'tah University, Karak 61710, Jordan
2 Chemistry and Chemical Technology Department, Faculty of Science, Tafila Technical University, 

Tafila 61610, Jordan
3 School of Chemistry and Chemical Technology, Al-Farabi Kazakh National University, Almaty 

050040, Kazakhstan
4 Department of Pharmaceutical Biology, Institute of Pharmaceutical and Biomedical Sciences, 

Johannes Gutenberg University, Staudinger Weg 5, 55128 Mainz, Germany
5 Chemistry Department, Faculty of Science, The University of Jordan, Amman 11942, Jordan

* Corresponding author: E-mail: laratr@mutah.edu.jo
Phone: +96232372380/4561

List of contents

1. The structural representative of skeleton for 3a-e compounds   S2
2. 1H and 13C NMR spectra of compound 3a   S3-S9
3. DEPT-135 NMR spectrum of compound 3a   S10
4. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3a   S11-S18
5. 1H and 13C NMR spectra of compound 3b   S19-S26
6. DEPT-135 NMR spectrum of compound 3b   S27
7. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3b   S28-S38
8. 1H and 13C NMR spectra of compound 3c   S39-S45
9. DEPT-135 NMR spectra of compound 3c   S46-S48
10. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3c   S49-S57
11. 1H and 13C NMR spectra of compound 3d S58-S65
12. DEPT-90 and DEPT-135 NMR spectra of compound 3d               S66-S67
13. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3d   S68-S70
14. 1H and 13C NMR spectra of compound 3e S71-S75
15. DEPT-135 NMR spectrum of compound 3e S76
16. 2D NMR (HMBC, HMQC, COSY) spectra of compound 3e   S77-S89
17. HRMS spectra of compound 3a S90-S91
18. HRMS spectra of compound 3b   S92-S93
19. HRMS spectra of compound 3c   S94-S95
20. HRMS spectra of compound 3d   S96-S98
21. HRMS spectra of compound 3e   S99-S100

User
Записка
Accepted установлено User



S2



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

−0
.0

28
7

0.
78

23
1.

19
34

1.
22

62
1.

25
57

1.
34

11
1.

35
52

1.
36

94
1.

52
17

1.
97

54

3.
39

04
4.

32
45

4.
33

86
4.

35
28

4.
36

69

7.
01

96
7.

17
48

7.
19

10
7.

23
17

7.
24

86
7.

26
35

7.
38

04
7.

39
59

7.
41

20
8.

32
98

8.
34

79

3.
20

4.
36

3.
86

4.
49

1.
25

2.
77

1.
76

2.
32

1.
00

H NMR

MP


S3



7.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.7 ppm

7.
01

96

7.
17

48
7.

19
10

7.
23

17
7.

24
86

7.
26

35

7.
38

04
7.

39
59

7.
41

20

8.
32

98
8.

34
79

1.
76

2.
32

1.
00

H NMR

MP


S4



7.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.7 ppm

7.
01

96

7.
17

48
7.

19
10

7.
23

17
7.

24
86

7.
26

35

7.
38

04
7.

39
59

7.
41

20

8.
32

98
8.

34
79

1.
76

2.
32

1.
00

H NMR

MP


S5



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

−0
.0

28
7

0.
78

23

1.
19

34
1.

22
62

1.
25

57
1.

34
11

1.
35

52
1.

36
94

1.
52

17

1.
97

54

3.
39

04

4.
32

45
4.

33
86

4.
35

28
4.

36
69

3.
20

4.
36

3.
86

4.
49

1.
25

2.
77

H NMR

MP


S6



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

−0
.0

28
7

0.
78

23

1.
19

34
1.

22
62

1.
25

57
1.

34
11

1.
35

52
1.

36
94

1.
52

17

1.
97

54

3.
39

04

4.
32

45
4.

33
86

4.
35

28
4.

36
69

3.
20

4.
36

3.
86

4.
49

1.
25

2.
77

H NMR

MP


S7



0.80.91.01.11.21.31.41.51.61.71.81.92.02.1 ppm

0.
78

23

1.
19

34
1.

22
62

1.
25

57

1.
34

11
1.

35
52

1.
36

94

1.
52

17

1.
97

54

4.
36

3.
86

4.
49

H NMR

MP


S8



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
82

65

14
.3

48
3

36
.5

92
3

61
.2

75
0

76
.7

66
6

77
.0

20
1

77
.2

74
7

11
8.

41
40

12
6.

26
10

13
0.

36
81

14
1.

44
08

14
5.

70
28

15
7.

16
69

c13
MP

S9



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
57

49

14
.0

92
7

36
.3

34
2

61
.0

30
8

61
.0

69
3

11
8.

15
25

12
6.

00
50

13
0.

11
32

14
5.

44
66

dept135
MP

S10



13 12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MP

S11



6.57.07.58.08.59.0ppm ppm

40

60

80

100

120

140

160

180

hmbc
MP

S12



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MP

S13



13 12 11 10 9 8 7 6 5 4 3 2 1 0ppm ppm

180

160

140

120

100

80

60

40

20

hmqc
MP

S14



−0.54.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0ppm ppm

70

60

50

40

30

20

10

0

hmqc
MP

S15



6.26.46.66.87.07.27.47.67.88.08.28.48.68.8ppm ppm

70

80

90

100

110

120

130

140

150

160

170

hmqc
MP

S16



13 12 11 10 9 8 7 6 5 4 3 2 1 0ppm ppm

12

10

8

6

4

2

0

cosy
MP

S17



−0.54.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0ppm ppm

8

7

6

5

4

3

2

1

0

cosy
MP

S18



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

1.
10

04
1.

11
43

1.
12

86
1.

14
32

1.
18

98
1.

21
53

1.
22

96
1.

24
37

1.
94

15
2.

31
54

2.
45

44
2.

58
89

3.
26

10
3.

62
99

3.
63

67
3.

64
34

3.
97

63
3.

99
04

4.
16

31
4.

17
72

4.
19

14
4.

20
55

7.
38

25
7.

39
91

7.
44

34
7.

45
84

7.
47

34
7.

74
69

7.
76

18
7.

77
66

7.
89

42
7.

90
84

8.
31

95
10

.2
59

2

1.
68

2.
14

3.
48

6.
17

1.
08

2.
01

0.
84

0.
96

0.
96

0.
94

1.
00

0.
65

H NMR

MA



S19



0.80.91.01.11.21.31.41.51.61.71.81.92.02.12.22.32.42.52.6 ppm

0.
80

72

1.
04

16
1.

05
37

1.
10

04
1.

11
43

1.
12

86
1.

14
32

1.
18

98
1.

21
53

1.
22

96
1.

24
37

1.
94

15

2.
31

54

2.
45

44

2.
58

89

1.
68

2.
14

3.
48

H NMR

MA



S20



3.13.23.33.43.53.63.73.83.94.04.14.24.34.4 ppm

3.
26

10

3.
62

99
3.

63
67

3.
64

34

3.
97

63
3.

99
04

4.
16

31
4.

17
72

4.
19

14
4.

20
55

6.
17

1.
08

2.
01

H NMR

MA



S21



6.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.5 ppm

7.
38

25
7.

39
91

7.
44

34
7.

45
84

7.
47

34

7.
74

69
7.

76
18

7.
77

66

7.
89

42
7.

90
84

8.
31

95

0.
84

0.
96

0.
96

0.
94

1.
00

H NMR

MA


S22



9.69.810.010.210.410.610.811.011.211.411.611.8 ppm

10
.2

59
2

0.
65

H NMR

MA


S23



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
68

33
14

.6
54

0
37

.1
56

0
39

.5
09

6
39

.6
76

4
39

.8
43

3
40

.0
10

2
40

.0
98

8
40

.1
77

1
40

.2
67

2
40

.3
44

1
40

.4
34

2
40

.5
11

0
40

.6
01

9
60

.8
28

7

11
6.

05
72

11
8.

65
72

11
9.

91
22

12
6.

48
02

12
6.

90
34

13
0.

49
09

13
1.

43
55

13
7.

06
05

14
3.

72
13

14
6.

14
76

14
9.

32
93

15
8.

24
34

16
4.

39
30

16
7.

55
81

18
8.

92
55

c13

MA


S24



110115120125130135140145150155160165 ppm

11
6.

05
72

11
8.

65
72

11
9.

91
22

12
6.

48
02

12
6.

90
34

13
0.

49
09

13
1.

43
55

13
7.

06
05

14
3.

72
13

14
6.

14
76

14
9.

32
93

15
8.

24
34

16
4.

39
30

16
7.

55
81

c13

MA


S25



70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm

7.
68

33

14
.6

54
0

37
.1

56
0

39
.5

09
6

39
.6

76
4

39
.8

43
3

40
.0

10
2

40
.0

98
8

40
.1

77
1

40
.2

67
2

40
.3

44
1

40
.4

34
2

40
.5

11
0

40
.6

01
9

60
.8

28
7

c13

MA


S26



200 180 160 140 120 100 80 60 40 20 ppm

7.
68

36

14
.6

55
4

37
.1

58
8

39
.9

30
8

40
.0

97
9

40
.2

64
2

40
.4

30
2

40
.5

99
1

60
.8

31
2

11
8.

65
75

12
6.

90
63

13
0.

49
49

13
7.

06
41

14
6.

15
09

18
8.

90
89

18
8.

94
32

dept135
MA

S27



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

200

180

160

140

120

100

80

60

40

20

hmbc
MA

S28



1.01.11.21.31.41.51.61.71.81.92.02.12.22.32.42.52.6ppm ppm

20

40

60

80

100

120

140

160

180

hmbc
MA

S29



7.47.57.67.77.87.98.08.18.28.38.48.58.6ppm ppm

40

60

80

100

120

140

160

180

200

hmbc
MA

S30



8.158.208.258.308.358.408.458.508.55ppm ppm

40

60

80

100

120

140

160

180

200

hmbc
MA

S31



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

180

160

140

120

100

80

60

40

20

0

hmqc
MA

S32



4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5ppm ppm

70

60

50

40

30

20

10

0

hmqc
MA

S33



7.37.47.57.67.77.87.98.08.18.28.38.4ppm ppm

120

125

130

135

140

145

hmqc
MA

S34



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

12

10

8

6

4

2

cosy
MA

S35



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5ppm ppm

1

2

3

4

5

6

7

cosy
MA

S36



7.47.57.67.77.87.98.08.18.28.38.4ppm ppm

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

cosy
MA

S37



1.52.02.53.03.54.04.55.0ppm ppm

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

cosy
MA

S38



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

0.
08

88
0.

96
89

1.
29

84
1.

31
13

1.
34

65
1.

39
86

1.
44

07
1.

45
46

1.
46

88
2.

13
11

2.
37

08
2.

42
64

2.
50

14
3.

57
13

3.
65

66
3.

76
95

4.
21

57
4.

39
52

4.
40

94
4.

42
36

4.
43

76
7.

27
52

7.
29

20
7.

35
82

7.
42

43
7.

53
33

7.
54

92
7.

83
60

8.
29

94
8.

42
88

8.
46

35

10
.4

80
7

1.
72

1.
20

2.
22

3.
47

2.
87

0.
98

2.
34

0.
80

0.
91

0.
77

1.
04

0.
63

H NMR

MB


S39



7.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.8 ppm

7.
27

52
7.

29
20

7.
35

82

7.
42

43

7.
53

33
7.

54
92

7.
83

60

8.
29

94

8.
42

88
8.

46
35

0.
80

0.
91

0.
77

1.
04

H NMR

MB


S40



3.13.23.33.43.53.63.73.83.94.04.14.24.34.44.54.64.74.84.9 ppm
3.

57
13

3.
65

66

3.
76

95

4.
21

57

4.
39

52
4.

40
94

4.
42

36
4.

43
76

0.
98

2.
34

H NMR

MB


S41



2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2 0.0 ppm

0.
08

88

0.
96

89

1.
29

84
1.

31
13

1.
34

65
1.

39
86

1.
44

07
1.

45
46

1.
46

88

2.
13

11

2.
37

08
2.

42
64

2.
50

14

1.
72

1.
20

2.
22

3.
47

2.
87

H NMR

MB


S42



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
80

51
7.

85
77

14
.3

42
2

20
.6

89
8

29
.6

82
9

36
.7

01
1

61
.2

99
9

76
.7

76
3

77
.0

30
4

77
.2

84
6

11
6.

03
56

11
8.

23
56

12
1.

21
45

12
6.

24
52

12
9.

59
74

13
1.

45
51

13
6.

64
93

13
6.

83
74

14
1.

98
61

14
5.

88
35

14
6.

17
81

14
9.

58
47

15
6.

63
01

16
4.

49
36

16
7.

63
25

18
7.

66
08

c13
MB

S43



120130140150160170180190200 ppm

11
6.

03
56

11
8.

23
56

12
1.

21
45

12
6.

24
52

12
9.

59
74

13
1.

45
51

13
6.

64
93

13
6.

83
74

14
1.

98
61

14
5.

88
35

14
6.

17
81

14
9.

58
47

15
6.

63
01

16
4.

49
36

16
7.

63
25

18
7.

66
08

c13
MB

S44



100 90 80 70 60 50 40 30 20 10 ppm

7.
80

51
7.

85
77

14
.3

42
2

20
.6

89
8

29
.6

82
9

36
.7

01
1

61
.2

99
9

76
.7

76
3

77
.0

30
4

77
.2

84
6

c13
MB

S45



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
48

76
7.

83
87

14
.3

23
9

20
.6

71
0

36
.6

90
1

61
.2

78
3

11
8.

22
35

12
9.

57
94

13
6.

82
17

14
5.

86
88

15
4.

75
22

16
2.

24
82

18
7.

64
39

dept135
MB

S46



152025303540455055606570 ppm

7.
48

76
7.

83
87

14
.3

23
9

20
.6

71
0

36
.6

90
1

61
.2

78
3

dept135
MB

S47



110120130140150160170180190 ppm

11
8.

22
35

12
9.

57
94

13
6.

82
17

14
5.

86
88

15
4.

75
22

16
2.

24
82

18
7.

64
39

dept135
MB

S48



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MB

S49



1.52.02.53.03.54.04.55.0ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MB

S50



7.07.58.08.59.09.510.010.511.0ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MB

S51



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0ppm ppm

180

160

140

120

100

80

60

40

20

hmqc
MB

S52



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5ppm ppm

70

60

50

40

30

20

10

0

hmqc
MB

S53



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

14

12

10

8

6

4

2

0

cosy
MB

S54



10 9 8 7 6 5 4 3 2 1ppm ppm

11

10

9

8

7

6

5

4

3

2

1

0

cosy
MB

S55



2.02.53.03.54.04.55.05.56.06.57.07.58.0ppm ppm

8

7

6

5

4

3

2

1

cosy
MB

S56



7.27.47.67.88.08.28.48.68.8ppm ppm

7.2

7.4

7.6

7.8

8.0

8.2

8.4

8.6

8.8

cosy
MB

S57



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

0.
83

63
0.

84
96

0.
86

18
1.

11
49

1.
17

59
1.

22
67

1.
24

02
1.

26
39

1.
27

96
1.

32
39

1.
33

77
1.

35
14

1.
36

54
1.

46
28

1.
47

68
1.

72
82

2.
01

16
2.

13
79

2.
32

69
2.

34
19

3.
43

10
3.

47
72

3.
50

50
4.

06
83

4.
08

26
4.

09
69

4.
11

11
4.

29
41

4.
30

85
4.

32
71

4.
34

15
4.

35
57

6.
94

15
6.

98
20

6.
99

86
7.

01
66

7.
18

89
7.

20
60

7.
23

11
7.

26
32

7.
27

70
7.

29
24

7.
38

79
7.

40
54

7.
43

69
7.

45
51

7.
50

58
7.

55
57

7.
56

95
7.

63
00

7.
88

16
8.

19
47

8.
21

03
8.

33
53

8.
36

35
9.

82
17

10
.2

91
8

10
.3

58
2

0.
69

4.
13

4.
85

6.
06

3.
33

0.
30

1.
69

0.
20

3.
66

0.
91

1.
06

0.
87

0.
13

1.
55

1.
00

H NMR

MD


S58



0.60.81.01.21.41.61.82.02.22.42.6 ppm

0.
83

63
0.

84
96

0.
86

18

1.
11

49
1.

17
59

1.
22

67
1.

24
02

1.
26

39
1.

27
96

1.
32

39
1.

33
77

1.
35

14
1.

36
54

1.
46

28
1.

47
68

1.
72

82

2.
01

16

2.
13

79

2.
32

69
2.

34
19

0.
69

4.
13

4.
85

6.
06

3.
33

0.
30

H NMR

MD


S59



3.43.53.63.73.83.94.04.14.24.34.44.54.64.74.84.95.0 ppm

3.
33

51

3.
43

10
3.

47
72

3.
50

50

3.
61

78

3.
68

26
3.

69
70

3.
87

94

4.
00

23
4.

06
83

4.
08

26
4.

09
69

4.
11

11

4.
29

41
4.

30
85

4.
32

71
4.

34
15

4.
35

57

1.
69

0.
20

3.
66

H NMR

MD


S60



6.66.87.07.27.47.67.88.08.28.48.68.8 ppm

6.
24

44

6.
82

17
6.

92
39

6.
94

15
6.

98
20

6.
99

86
7.

01
66

7.
05

04
7.

18
89

7.
20

60
7.

23
11

7.
26

32
7.

27
70

7.
29

24
7.

38
79

7.
40

54
7.

43
69

7.
45

51
7.

50
58

7.
55

57
7.

56
95

7.
63

00

7.
88

16

8.
14

30
8.

19
47

8.
21

03

8.
33

53
8.

36
35

0.
91

1.
06

0.
87

0.
13

1.
55

H NMR

MD


S61



9.810.010.210.410.610.811.011.2 ppm

9.
82

17

9.
87

46

10
.1

69
2

10
.2

91
8

10
.3

58
2

10
.5

40
9

10
.5

66
6

10
.8

79
4

1.
00

H NMR

MD


S62



101520253035 ppm

7
.
8
3

7
.
9
2

1
4
.
3
5

2
9
.
7
0

3
6
.
7
3

3
6
.
7
9

MD
c13 

S63



115120125130135140145150155160165 ppm

1
1
6
.
1
2

1
1
9
.
2
1

1
2
0
.
9
1

1
2
1
.
0
4

1
2
2
.
6
0

1
2
7
.
1
6

1
2
8
.
9
9

1
3
2
.
1
1

1
3
2
.
5
9

1
3
5
.
8
9

1
4
2
.
6
1

1
4
6
.
1
2

1
4
6
.
2
2

1
4
7
.
3
4

1
4
7
.
7
6

1
5
7
.
0
6

1
6
4
.
2
1

1
6
4
.
3
7

1
6
7
.
2
6

1
6
7
.
6
7

MD
c13

S64



200 180 160 140 120 100 80 60 40 20 0 ppm

7
.
8
3

7
.
9
2

1
4
.
3
5

2
9
.
7
0

3
6
.
7
3

3
6
.
7
9

6
1
.
4
1

7
6
.
7
3

7
7
.
0
4

7
7
.
3
6

1
1
6
.
1
2

1
1
9
.
2
1

1
2
0
.
9
1

1
2
1
.
0
4

1
2
2
.
6
0

1
2
7
.
1
6

1
2
8
.
9
9

1
3
2
.
1
1

1
3
2
.
5
9

1
3
5
.
8
9

1
4
2
.
6
1

1
4
6
.
1
2

1
4
6
.
2
2

1
4
7
.
3
4

1
4
7
.
7
6

1
5
7
.
0
6

1
6
4
.
2
1

1
6
4
.
3
7

1
6
7
.
2
6

1
6
7
.
6
7

1
8
6
.
2
2

MD
c13

S65



200 180 160 140 120 100 80 60 40 20 0 ppm

7
.
8
3

7
.
9
2

1
4
.
3
5

2
9
.
7
0

3
6
.
7
3

3
6
.
7
9

6
1
.
4
1

7
7
.
2
5

1
1
9
.
2
2

1
2
8
.
9
9

1
3
5
.
9
0

1
4
6
.
1
3

1
4
6
.
2
2

1
8
6
.
2
2

MD
dept90

S66



200 180 160 140 120 100 80 60 40 20 0 ppm

7
.
8
3

7
.
9
2

1
4
.
3
5

2
9
.
7
0

3
6
.
7
3

3
6
.
7
9

6
1
.
4
1

7
7
.
2
5

1
1
9
.
2
1

1
2
8
.
9
9

1
3
5
.
8
9

1
4
6
.
1
2

1
4
6
.
2
2

1
8
6
.
2
2

MD
dept135

S67



F2 [ppm] 10  8  6  4  2 

F
1 

[p
p

m
]

 2
00

 
 1

50
 

 1
00

 
 5

0 

MD
hmbc

S68



F2 [ppm] 10  8  6  4  2 

F
1 

[p
p

m
]

 1
40

 
 1

20
 

 1
00

 
 8

0 
 6

0 
 4

0 
 2

0 

MD
hmqc

S69



ppm

11 10 9 8 7 6 5 4 3 2 1 0 ppm

11

10

9

8

7

6

5

4

3

2

1

0

MD
cosy

S70



18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

1.
32

86
1.

34
26

1.
45

39
1.

66
85

2.
09

44
2.

30
24

2.
53

94
2.

55
39

2.
74

33
2.

80
95

3.
11

37
3.

23
46

3.
24

49
3.

40
43

3.
41

20
3.

59
52

4.
01

92
4.

27
13

4.
28

53
4.

29
95

4.
31

35
6.

98
14

6.
99

73
7.

01
40

7.
14

00
7.

19
91

7.
23

11
7.

25
80

7.
27

12
7.

28
67

7.
30

68
7.

35
59

7.
36

23
7.

36
78

7.
48

79
7.

49
44

7.
50

10
7.

50
60

7.
66

61
8.

07
56

8.
26

02

1.
02

2.
65

4.
33

3.
47

1.
01

2.
05

2.
85

1.
88

1.
00

H NMR

MT1


S71



6.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.7 ppm

6.
98

14
6.

99
73

7.
01

40

7.
14

00
7.

19
91

7.
23

11
7.

25
80

7.
27

12
7.

28
67

7.
30

68
7.

35
59

7.
36

23
7.

36
78

7.
48

79
7.

49
44

7.
50

10
7.

50
60

7.
66

61

8.
07

56

8.
26

02

2.
85

1.
88

1.
00

H NMR

MT1


S72



2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4 0.2 ppm

0.
03

75

0.
68

13

0.
80

95
0.

83
23

0.
84

53
0.

85
82

0.
88

69
0.

96
78

1.
07

43
1.

14
68

1.
16

00
1.

17
09

1.
20

41
1.

21
19

1.
22

11
1.

31
45

1.
32

86
1.

34
26

1.
45

39

1.
66

85

2.
09

44

1.
02

2.
65

4.
33

3.
47

H NMR

MT1


S73



3.03.23.43.63.84.04.24.44.64.85.05.2 ppm

3.
11

37

3.
23

46
3.

24
49

3.
40

43
3.

41
20

3.
59

52

4.
01

92

4.
27

13
4.

28
53

4.
29

95
4.

31
35

1.
01

2.
05

H NMR

MT1


S74



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
78

10

14
.3

48
1

29
.6

93
0

36
.5

02
7

61
.3

38
3

76
.7

81
7

77
.0

35
2

77
.2

90
0

12
9.

55
90

12
9.

89
81

13
0.

01
31

13
2.

24
14

13
2.

50
48

14
4.

36
57

14
5.

66
76

c13
MT1

S75



220 200 180 160 140 120 100 80 60 40 20 ppm

7.
52

43

14
.0

91
0

29
.4

38
4

36
.2

47
8

61
.0

81
9

12
9.

30
57

12
9.

64
28

13
2.

24
98

14
5.

41
67

dept135
MT1

S76



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MT1

S77



0.20.30.40.50.60.70.80.91.01.11.21.31.41.51.61.71.81.92.0ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MT1

S78



3.43.63.84.04.24.44.64.85.05.25.45.65.86.0ppm ppm

180

160

140

120

100

80

60

40

20

hmbc
MT1

S79



6.46.66.87.07.27.47.67.88.08.28.48.6ppm ppm

40

60

80

100

120

140

160

180

hmbc
MT1

S80



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

180

160

140

120

100

80

60

40

20

hmqc
MT1

S81



3.0 2.8 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 0.6 0.4ppm ppm

60

55

50

45

40

35

30

25

20

15

10

5

hmqc
MT1

S82



3.23.33.43.53.63.73.83.94.04.14.24.34.44.54.64.74.84.9ppm ppm

25

30

35

40

45

50

55

60

65

70

75

hmqc
MT1

S83



7.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.99.0ppm ppm

105

110

115

120

125

130

135

140

145

150

155

hmqc
MT1

S84



7.17.27.37.47.57.67.77.87.9ppm ppm

120

125

130

135

140

145

hmqc
MT1

S85



12 11 10 9 8 7 6 5 4 3 2 1ppm ppm

12

11

10

9

8

7

6

5

4

3

2

1

cosy
MT1

S86



12 11 10 9 8 7 6 5 4 3 2 1 0ppm ppm

12

10

8

6

4

2

0

cosy
MT1

S87



5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5ppm ppm

7

6

5

4

3

2

1

0

cosy
MT1

S88



6.57.07.58.08.59.09.510.0ppm ppm

1

2

3

4

5

6

7

8

9

10

11

cosy
MT1

S89



S90



S91



S92



S93



S94



S95



S96



S97



S98



S99



S100


	Пустая страница
	Пустая страница
	Пустая страница



