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Figure 1: 1H NMR spectroscopy of compound FR1
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Figure 2: 13C NMR spectroscopy of compound FR1
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Figure 3: FT-IR spectroscopy of compound FR1
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Figure 4: 1H NMR spectroscopy of compound FR2
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Figure 5: 13C NMR spectroscopy of compound FR2
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Figure 6: FT-IR spectroscopy of compound FR2
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Figure 7: 1H NMR spectroscopy of compound FR3
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Figure 10: 1H NMR spectroscopy of compound FR4
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Figure 11: 13C NMR spectroscopy of compound FR4
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Figure 13: 1H NMR spectroscopy of compound FR5
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Figure 14: 13C NMR spectroscopy of compound FR5
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Figure 15: FT-IR spectroscopy of compound FR5
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Figure 19: 1H NMR spectroscopy of compound FR7
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Figure 21: FT-IR spectroscopy of compound FR7
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Figure 23: 13C NMR spectroscopy of compound FR8
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Figure 25: 1H NMR spectroscopy of compound FR9
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Figure 26: 13C NMR spectroscopy of compound FR9
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Figure 27: FT-IR spectroscopy of compound FR9
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Figure 28: 1H NMR spectroscopy of compound FR10
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Figure 29: 13C NMR spectroscopy of compound FR10
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Figure 31: 1H NMR spectroscopy of compound FR11
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Figure 32: 13C NMR spectroscopy of compound FR11



18

4000 4003500 3000 2500 2000 1750 1500 1250 1000 750 500

100

78

80

82

84

86

88

90

92

94

96

98

cm-1

%
T

1229.72cm-1
1498.17cm-1

1510.75cm-1

760.31cm-1

921.53cm-1

1476.06cm-1 1116.96cm-1

1608.42cm-13317.76cm-1

824.14cm-1

781.19cm-1
1032.71cm-11430.37cm-1

717.15cm-1

1304.61cm-1

557.59
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Figure 34: 1H NMR spectroscopy of compound FR12
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Figure 36: FT-IR spectroscopy of compound FR12
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Figure 37: 1H NMR spectroscopy of compound FR13
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Figure 38: 13C NMR spectroscopy of compound FR13
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Figure 39: FT-IR spectroscopy of compound FR13
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Figure 40: 1H NMR spectroscopy of compound FR14
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Figure 41: 13C NMR spectroscopy of compound FR14
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Figure 42: FT-IR spectroscopy of compound FR14
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Figure 43: 1H NMR spectroscopy of compound FR15

-100102030405060708090100110120130140150160170180190200210220230
f1 (ppm)

-50000

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

50000022HUNG_6HD248.2.fid
6HD248-CDCl3-C13CPD

50
.8

5
50

.8
7

50
.8

9
50

.9
2

62
.9

6
62

.9
8

63
.0

1
63

.0
2

68
.1

8
76

.9
0 

CD
Cl

3
77

.1
1 

CD
Cl

3
77

.3
2 

CD
Cl

3
11

1.
87

11
7.

09
12

0.
14

12
0.

18
12

1.
29

12
2.

47
12

2.
49

12
2.

55
12

4.
04

12
4.

13
12

4.
80

12
5.

08
12

5.
23

12
8.

25
12

8.
36

12
9.

34
13

0.
13

13
0.

19
13

0.
60

13
0.

68
13

3.
59

13
6.

91
13

6.
95

14
6.

16
14

9.
75

14
9.

81

N
OO

PP

OO

O O

Figure 44: 13C NMR spectroscopy of compound FR15
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Figure 45: FT-IR spectroscopy of compound FR15
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Figure 46: 1H NMR spectroscopy of compound FR16
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Figure 47: 13C NMR spectroscopy of compound FR16
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Figure 48: FT-IR spectroscopy of compound FR16
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Figure 49: FT-IR spectroscopy of APP-PEI


