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IR(KBr) of compounds 3-14d

For compound 3 ,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 4a,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 4b,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 4c,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 4d,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:



4

5007501000125015001750200022502500275030003250350037504000

cm -1

0

20

40

60

80

100

% T

33
69

.6
4

29
54

.9
5

29
29

.8
7
28

58
.5
1

17
39

.7
9

16
37

.5
6

15
25

.6
9

14
65

.9
0 13

88
.7
5

13
65

.6
0

12
42

.1
6

11
41

.8
6

10
95

.5
7

10
28

.0
6 10

06
.8
4

96
6.
34

95
4.
76
93

1.
62

72
5.
23

64
8.
08

60
5.
65 57
4.
79

50
1.
49

46
2.
92

For compound 4e,IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 4f, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:



5

5007501000125015001750200022502500275030003250350037504000

cm -1

0

20

40

60

80

100

% T
36

80
.1
8

33
73

.5
0

29
54

.9
5

29
31

.8
0

28
72

.0
1

17
39

.7
9

16
41

.4
2

15
25

.6
9

14
65

.9
0

13
65

.6
0

13
00

.0
2

12
42

.1
6

11
86

.2
2

11
43

.7
9

10
95

.5
7

10
28

.0
6 10

08
.7
7

95
4.
76

92
9.
69 89

6.
90

82
1.
68

64
8.
08

60
5.
65

53
0.
42

50
1.
49

46
2.
92

For compound 5a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 5b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 5c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 5d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 5e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:

40060080010001200140016001800200024002800320036004000

cm -1

-10

0

10

20

30

40

50

60

70

80

90

100

% T

33
77

.3
6

29
45

.3
0

28
66

.2
2

23
49

.3
0

17
35

.9
3

16
53

.0
0

15
98

.9
9

15
75

.8
4

14
73

.6
2

14
33

.1
1

13
90

.6
8

13
65

.6
0

12
42

.1
6

11
41

.8
6

10
78

.2
1

10
28

.0
6

99
9.
13

95
2.
84 93
1.
62

78
3.
10

70
4.
02

68
0.
87

60
5.
65

For compound 6e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6f, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6g, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6h, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6i, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6j, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 6k, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 7e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:



16

5007501000125015001750200022502500275030003250350037504000

cm -1

10

20

30

40

50

60

70

80

90

100

% T

33
92

.7
9

29
35

.6
6

28
62

.3
6

27
91

.0
0

17
35

.9
3

16
35

.6
4

15
21

.8
4

14
58

.1
8 13
63

.6
7

12
44

.0
9

11
41

.8
6

10
26

.1
3

10
02

.9
8

95
6.
69

78
1.
17

69
2.
44

60
5.
65

53
2.
35

For compound 8, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 8f, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 9, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound10, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 11, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 12, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound 13, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound14a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound14b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound14c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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For compound14d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer:
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Mass spectra of compounds 3-14d
ESI mass spectrum of compound 3 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 4a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 4b recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 4c recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 4d recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 4e recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 4f recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 5a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 5b recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 5c recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 5d recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 5e recorded on an AGILENT 1200 Capillary spectrometer:

687.8
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ESI mass spectrum of compound 6a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6b recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6c recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 6d recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6e recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 6f recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6g recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 6h recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6i recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 6j recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 6k recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 7 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 7a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 7b recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 7c recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 7d recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 7e recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 8 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 8a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 8b recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 8c recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 8d recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 8e recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 8f recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 9 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 10 recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 11 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 12 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 13 recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 14a recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 14b recorded on an AGILENT 1200 Capillary spectrometer:
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ESI mass spectrum of compound 14c recorded on an AGILENT 1200 Capillary spectrometer:

ESI mass spectrum of compound 14d recorded on an AGILENT 1200 Capillary spectrometer:

1H NMR (600MHz) of compounds 3-14d
1H NMR (600MHz) of compound 3 recorded on a Bruker Avance Ⅲ 600 spectrometer

(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 4a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 4b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):



42

1H NMR (600MHz) of compound 4c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 4d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 4e recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 4f recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 5a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 5b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 5c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 5d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 5e recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 6b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 6d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6e recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 6f recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6g recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 6h recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6i recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 6j recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 6k recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 7 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 7a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):



53

1H NMR (600MHz) of compound 7b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 7c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 7d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 7e recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 8 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 8a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 8b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 8c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 8d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 8e recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 8f recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 9 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 10 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 11 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 12 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 13 recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 14a recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 14b recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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1H NMR (600MHz) of compound 14c recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):

1H NMR (600MHz) of compound 14d recorded on a Bruker Avance Ⅲ 600 spectrometer
(600MHz,pyridine-d5):
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13C NMR (150MHz) of compounds 3-14d
13C NMR (600MHz) of compound 3 recorded on a Bruker Avance Ⅲ 600 spectrometer

(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 4a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 4b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 4c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 4d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 4e recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 4f recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz,

pyridine-d5):

13C NMR (600MHz) of compound 5a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 5b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz,

pyridine-d5):

13C NMR (600MHz) of compound 5c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 5d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 5e recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 6b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 6d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6e recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 6f recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6g recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 6h recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6i recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 6j recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 6k recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 7 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):



75

13C NMR (600MHz) of compound 7a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 7b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 7c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 7d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 7e recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 8 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 8a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 8b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 8c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 8d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 8e recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 8f recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 9 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 10 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 11 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 12 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):



83

13C NMR (600MHz) of compound 13 recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 14a recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):
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13C NMR (600MHz) of compound 14b recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

13C NMR (600MHz) of compound 14c recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz,pyridine-d5):
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13C NMR (600MHz) of compound 14d recorded on a Bruker Avance Ⅲ 600 spectrometer
(150MHz, pyridine-d5):

HSQC,HMBC spectrum of compound 4a

HSQC of compound 4a recorded on a Bruker Avance Ⅲ 600 spectrometer (pyridine-d5):
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HMBC of compound 4a recorded on a Bruker Avance Ⅲ 600 spectrometer (pyridine-d5):


