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IR(KBr) of compounds 2-20d 

For compound 2, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

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

 
For compound 4, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 
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For compound 5, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

For compound 6, 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: 

 

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: 

 

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: 

 

For compound 8e, 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: 

 

For compound 10, 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: 

 

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: 

 

For compound 14, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 
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For compound 15, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

For compound 16, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 
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For compound 17, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

For compound 18, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 
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For compound 19a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 

 

For compound 19b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 
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For compound 19c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

For compound 19d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 
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For compound 19e, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 

For compound 19f, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 
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For compound 20a, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 

 

For compound 20b, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 
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For compound 20c, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR spectrometer: 

 
For compound 20d, IR spectra were recorded on a Thermo Nicolet Nexus 670 FT-IR 

spectrometer: 

500750100012501500175020002500300035004000
cm-1

0

20

40

60

80

100

120

%T

33
27
.2
1

29
33
.7
3

28
48
.8
6
27
87
.1
4

16
27
.9
2

14
60
.1
1

14
17
.6
8
13
61
.7
4

12
92
.3
1

12
49
.8
7
12
15
.1
5

11
41
.8
6

10
39
.6
3

10
02
.9
8
96
6.
34

86
9.
90

69
8.
23

57
0.
93

500750100012501500175020002500300035004000
cm-1

0

20

40

60

80

100

120

%T

33
23
.3
5

29
35
.6
6

28
70
.0
8

28
41
.1
5

16
18
.2
8

15
12
.1
9

14
54
.3
3 1
43
1.
18

14
02
.2
5

13
71
.3
9

11
88
.1
5

11
63
.0
8

11
39
.9
3

10
41
.5
6

96
2.
48

88
5.
33 8
54
.4
7

73
2.
95

67
3.
16
62
3.
01

57
0.
93



17 
 

 

Mass spectra of compounds 2-20d 

ESI mass spectrum of compound 2 recorded on an AGILENT 1200 Capillary spectrometer: 

 
ESI mass spectrum of compound 3 recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 4 recorded on an AGILENT 1200 Capillary spectrometer: 
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ESI mass spectrum of compound 5 recorded on an AGILENT 1200 Capillary spectrometer: 

 

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

 

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

 

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

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

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

 

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

 

ESI mass spectrum of compound 10 recorded on an AGILENT 1200 Capillary spectrometer: 
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ESI mass spectrum of compound 11 recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 12 recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 13 recorded on an AGILENT 1200 Capillary spectrometer: 

 

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

 
ESI mass spectrum of compound 15 recorded on an AGILENT 1200 Capillary spectrometer: 
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ESI mass spectrum of compound 16 recorded on an AGILENT 1200 Capillary spectrometer: 

 
ESI mass spectrum of compound 17 recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 18 recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 19a recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 19b recorded on an AGILENT 1200 Capillary spectrometer: 
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ESI mass spectrum of compound 19c recorded on an AGILENT 1200 Capillary spectrometer: 

 
ESI mass spectrum of compound 19d recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 19e recorded on an AGILENT 1200 Capillary spectrometer: 

 
ESI mass spectrum of compound 19f recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 20a recorded on an AGILENT 1200 Capillary spectrometer: 



23 
 

 
ESI mass spectrum of compound 20b recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 20c recorded on an AGILENT 1200 Capillary spectrometer: 

 

ESI mass spectrum of compound 20d recorded on an AGILENT 1200 Capillary spectrometer: 

 

1
H NMR (600MHz) of compounds 2-20d 

1H NMR (600MHz) of compound 2 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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1H NMR (600MHz) of compound 3 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

1H NMR (600MHz) of compound 4 recorded on a Bruker Avance Ⅲ 600 spectrometer 

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

(600MHz,pyridine-d5): 

 

1H NMR (600MHz) of compound 6 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 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 9 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

1H NMR (600MHz) of compound 10 recorded on a Bruker Avance Ⅲ 600 spectrometer 

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

(600MHz,pyridine-d5): 

 

1H NMR (600MHz) of compound 12 recorded on a Bruker Avance Ⅲ 600 spectrometer 

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

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 14 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 15 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 16 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 17 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 18 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 19a recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 19b recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 19c recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 19d recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 19e recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 19f recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 20a recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 20b recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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H NMR (600MHz) of compound 20c recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 

 

H NMR (600MHz) of compound 20d recorded on a Bruker Avance Ⅲ 600 spectrometer 

(600MHz,pyridine-d5): 
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13
C NMR (150MHz) of compounds 2-20d 

13
C NMR (600MHz) of compound 2 recorded on a Bruker Avance Ⅲ 600 spectrometer 

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

(150MHz, pyridine-d5): 

 
13

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

 
13

C NMR (600MHz) of compound 5 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 6 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 7 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 8a recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 8b recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 8c recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 



44 
 

 
13

C NMR (600MHz) of compound 8d recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 8e recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 9 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 10 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 11 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 12 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 13 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 14 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 15 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 16 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 17 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 18 recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 19a recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 19b recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 19c recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 19d recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 19e recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 19f recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 20a recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 20b recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 
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13

C NMR (600MHz) of compound 20c recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 

 
13

C NMR (600MHz) of compound 20d recorded on a Bruker Avance Ⅲ 600 spectrometer 

(150MHz, pyridine-d5): 



55 
 

 


