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NMR Spectra
1H NMR (500 MHz, Chloroform-d) S1

1H NMR (500 MHz, Chloroform-d) S2
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13C NMR (126 MHz, Chloroform-d) S2

1H NMR (500 MHz, Chloroform-d) S3
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1H NMR (500 MHz, Chloroform-d) S4

13C NMR (126 MHz, Chloroform-d) S4
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1H NMR (500 MHz, Chloroform-d) S5

13C NMR (126 MHz, Chloroform-d) S5
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1H NMR (600 MHz, Chloroform-d) S6

13C NMR (151 MHz, Chloroform-d) S6
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COSY NMR (600 MHz, Chloroform-d) S6

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) S6
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HMBC NMR (600 MHz x 151 MHz, Chloroform-d) S6

1H NMR (600 MHz, Chloroform-d) S7
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13C NMR (151 MHz, Chloroform-d) S7
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COSY NMR (600 MHz, Chloroform-d) S7
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DEPT NMR (151 MHz, Chloroform-d) S7

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) S7
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HMBC NMR (600 MHz x 151 MHz, Chloroform-d) S7

1H NMR (600 MHz, Chloroform-d) S8
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13C NMR (151 MHz, Chloroform-d) S8
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COSY NMR (600 MHz, Chloroform-d) S8
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HSQC NMR (600 MHz x 151 MHz, Chloroform-d) S8

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) S8
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1H NMR (500 MHz, Chloroform-d) S9

13C NMR (126 MHz, Chloroform-d) S9
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COSY NMR (500 MHz, Chloroform-d) S9

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) S9
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HMBC NMR (500 MHz x 126 MHz, Chloroform-d) S9

1H NMR (500 MHz, Chloroform-d) S10
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13C NMR (126 MHz, Chloroform-d) S10
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HSQC NMR (500 MHz x 126 MHz, Chloroform-d) S10

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) S10
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1H NMR (500 MHz, Chloroform-d) S11

13C NMR (126 MHz, Chloroform-d) S11
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COSY NMR (500 MHz, Chloroform-d) S11

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) S11
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HMBC NMR (500 MHz x 126 MHz, Chloroform-d) S11

1H NMR (400 MHz, Chloroform-d) S12
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13C NMR (126 MHz, Chloroform-d) S12

1H NMR (500 MHz, Chloroform-d) S19
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13C NMR (126 MHz, Chloroform-d) S19
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HSQC NMR (500 MHz x 126 MHz, Chloroform-d) S19

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) S19
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1H NMR (500 MHz, Chloroform-d) S21

13C NMR (126 MHz, Chloroform-d) S21
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1H NMR (500 MHz, Chloroform-d) 1a

1H NMR (500 MHz, Chloroform-d) 8a
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13C NMR (126 MHz, Chloroform-d) 8a
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117

13C NMR (151 MHz, Chloroform-d) 1b
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HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 1b

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 1b
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1H NMR (500 MHz, Chloroform-d) 1c

13C NMR (126 MHz, Chloroform-d) 1c
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COSY NMR (500 MHz, Chloroform-d) 1c

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 1c
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1H NMR (600 MHz, Chloroform-d) 1d

13C NMR (151 MHz, Chloroform-d) 1d
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1H NMR (600 MHz, Chloroform-d) 1e

13C NMR (151 MHz, Chloroform-d) 1e
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COSY NMR (600 MHz, Chloroform-d) 1e

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 1e
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HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 1e

1H NMR (500 MHz, Chloroform-d) 1f
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13C NMR (126 MHz, Chloroform-d) 1f
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1H NMR (500 MHz, Chloroform-d) 1g
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13C NMR (126 MHz, Chloroform-d) 1g

- 100102030405060708090100110120130140150160170180190200
f1 (ppm)

IP-A58-2-P_CARBON_20200211_01

-4
.7

8
-4

.7
4

-3
.7

8
-3

.6
8

18
.1

9
18

.2
2

26
.0

3

67
.9

8
68

.7
3

70
.2

7
71

.7
7

72
.9

1
73

.0
5

73
.3

8
74

.8
4

77
.1

6 
C

D
C

l3
79

.8
8

83
.1

9

92
.9

9
93

.7
6

12
7.

48
12

7.
65

12
7.

65
12

7.
69

12
7.

77
12

7.
87

12
8.

02
12

8.
04

12
8.

32
12

8.
40

12
8.

42
12

8.
47

12
8.

55
12

8.
61

13
8.

19
13

8.
59

13
8.

63

COSY NMR (500 MHz, Chloroform-d) 1g
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HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 1g

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 1g
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1H NMR (500 MHz, Chloroform-d) 1h

13C NMR (126 MHz, Chloroform-d) 1h
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1H NMR (500 MHz, Chloroform-d) S22

13C NMR (126 MHz, Chloroform-d) S22

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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1H NMR (600 MHz, Chloroform-d) S23

13C NMR (151 MHz, Chloroform-d) S23
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f1 (ppm)
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COSY NMR (600 MHz, Chloroform-d) S23

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) S23
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HMBC NMR (600 MHz x 151 MHz, Chloroform-d) S23

1H NMR (500 MHz, Chloroform-d) S24
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1H NMR (500 MHz, Chloroform-d) 1i

13C NMR (126 MHz, Chloroform-d) 1i
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COSY NMR (500 MHz, Chloroform-d) 1i

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 1i
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HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 1i

1H NMR (500 MHz, Chloroform-d) 1j
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13C NMR (126 MHz, Chloroform-d) 1j

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 1j



139

COSY (500 x 500 MHz, Chloroform-d) 1j

HMBC (500 x 126 MHz, Chloroform-d) 1j
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1H NMR (500 MHz, Chloroform-d) 1k

13C NMR (126 MHz, Chloroform-d) 1k 
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13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 1k

 COSY NMR (650 MHz, Chloroform-d) 1k
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HMBC (500 x 126 MHz, Chloroform-d) 1k

1H NMR (500 MHz, Chloroform-d) S35
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13C NMR (126 MHz, Chloroform-d) S35

 
13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) S35
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COSY (500 x 500 MHz, Chloroform-d) S35

1H NMR (500 MHz, Chloroform-d) 3a
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1H NMR (500 MHz, Chloroform-d) S38

13C NMR (126 MHz, Chloroform-d) S38
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1H NMR (500 MHz, Chloroform-d) S39

13C NMR (126 MHz, Chloroform-d) S39
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1H NMR (500 MHz, Chloroform-d) 3b

13C NMR (126 MHz, Chloroform-d) 3b
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f1 (ppm)
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1H NMR (500 MHz, Chloroform-d) S40

13C NMR (126 MHz, Chloroform-d) S40
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f1 (ppm)
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1H NMR (400 MHz, Chloroform-d) 3d

13C NMR (101 MHz, Chloroform-d) 3d
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1H NMR (600 MHz, Chloroform-d) S41 and S42

13C NMR (151 MHz, Chloroform-d) S41 and S42
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1H NMR (500 MHz, Chloroform-d) S43

13C NMR (126 MHz, Chloroform-d) S43

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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COSY NMR (500 MHz, Chloroform-d) S43

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) S43
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HMBC NMR (500 MHz x 126 MHz, Chloroform-d) S43

1H NMR (500 MHz, Chloroform-d) S44
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13C NMR (126 MHz, Chloroform-d) S44

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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13C NMR (126 MHz, Chloroform-d) 3c

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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13C NMR (126 MHz, Chloroform-d) 3i
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HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 3i

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 3i
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1H NMR (500 MHz, Chloroform-d) 3j

13C NMR (126 MHz, Chloroform-d) 3j
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1H NMR (500 MHz, Chloroform-d) S46
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13C NMR (126 MHz, Chloroform-d) S46
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1H NMR (500 MHz, Chloroform-d) 2a
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13C NMR (126 MHz, Chloroform-d) 2a
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1H NMR (600 MHz, Chloroform-d) 2b

13C NMR (151 MHz, Chloroform-d) 2b
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f1 (ppm)
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COSY NMR (600 MHz, Chloroform-d) 2b

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 2b
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13C- 1H coupled HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 2b

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 2b
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1H NMR (500 MHz, Chloroform-d) 2c

13C NMR (126 MHz, Chloroform-d) 2c

0102030405060708090100110120130140150160170180190200
f1 (ppm)
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COSY NMR (500 MHz, Chloroform-d) 2c

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2c
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2c

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 2c
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1H NMR (600 MHz, Chloroform-d) 2d

13C NMR (151 MHz, Chloroform-d) 2d
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COSY NMR (600 MHz, Chloroform-d) 2d

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 2d



169

13C- 1H coupled HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 2d

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 2d
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1H NMR (500 MHz, Chloroform-d) 2e

13C NMR (126 MHz, Chloroform-d) 2e
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COSY NMR (500 MHz, Chloroform-d) 2e

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2e
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2e

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 2e
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1H NMR (500 MHz, Chloroform-d) 2f

13C NMR (126 MHz, Chloroform-d) 2f
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COSY NMR (500 MHz, Chloroform-d) 2f

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2f
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2f

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 2f
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1H NMR (500 MHz, Chloroform-d) 2g

13C NMR (126 MHz, Chloroform-d) 2g
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COSY NMR (500 MHz, Chloroform-d) 2g

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2g
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2g

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 2g
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1H NMR (500 MHz, Chloroform-d) 2h

13C NMR (126 MHz, Chloroform-d) 2h
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1H NMR (500 MHz, Chloroform-d) 2i
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13C NMR (126 MHz, Chloroform-d) 2i
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COSY NMR (500 MHz, Chloroform-d) 2i

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2i
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 2i

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 2i
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1H NMR (600 MHz, Chloroform-d) 2j

  
13C NMR (151 MHz, Chloroform-d) 2j
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13C - 1H decoupled HSQC (600 x 151 MHz, Chloroform-d) 2j

COSY (600 x 600 MHz, Chloroform-d) 2j



185

HMBC (600 x 151 MHz, Chloroform-d) 2j

1H NMR (600 MHz, Chloroform-d) 2k
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13C NMR (151 MHz, Chloroform-d) 2k

13C - 1H decoupled HSQC (600 x 151 MHz, Chloroform-d) 2k



187

13C - 1H coupled HSQC (600 x 151 MHz, Chloroform-d) 2k

COSY (600 x 600 MHz, Chloroform-d) 2k



188

HMBC (600 x 151 MHz, Chloroform-d) 2k

1H NMR (500 MHz, Chloroform-d) 2l



189

13C NMR (126 MHz, Chloroform-d) 2l

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 2l



190

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 2l

COSY (500 x 500 MHz, Chloroform-d) 2l



191

HMBC (500 x 126 MHz, Chloroform-d) 2l

1H NMR (500 MHz, Chloroform-d) 4b
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13C NMR (126 MHz, Chloroform-d) 4b
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COSY NMR (500 MHz, Chloroform-d) 4b



193

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4b

 
HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 4b
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1H NMR (500 MHz, Chloroform-d) 4c

13C NMR (126 MHz, Chloroform-d) 4c
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COSY NMR (500 MHz, Chloroform-d) 4c

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4c



196

13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4c

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 4c
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1H NMR (600 MHz, Chloroform-d) 4d

13C NMR (151 MHz, Chloroform-d) 4d

0102030405060708090100110120130140150160170180190200
f1 (ppm)

IP-B5-P_CARBON_20200714_01
IP-B5-P

55
.4

5
62

.6
4

69
.0

8
69

.5
7

71
.7

8
73

.4
5

73
.7

3
74

.0
2

74
.8

8
74

.9
2

75
.2

3
76

.1
5

77
.1

6 
C

D
C

l3
77

.4
3

80
.2

9
80

.3
3

82
.7

6
98

.6
5

10
1.

55
10

2.
05

12
6.

34
12

7.
32

12
7.

35
12

7.
67

12
7.

69
12

8.
09

12
8.

12
12

8.
14

12
8.

18
12

8.
20

12
8.

24
12

8.
39

12
8.

46
12

8.
66

12
8.

94
13

7.
48

13
8.

01
13

8.
49

13
8.

62
13

8.
86

13
9.

36



198

COSY NMR (600 MHz, Chloroform-d) 4d

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 4d



199

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 4d

1H NMR (500 MHz, Chloroform-d) 4e
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13C NMR (126 MHz, Chloroform-d) 4e
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COSY NMR (500 MHz, Chloroform-d) 4e
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HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4e

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 4e
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1H NMR (500 MHz, Chloroform-d) 4f

13C NMR (126 MHz, Chloroform-d) 4f
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COSY NMR (500 MHz, Chloroform-d) 4f

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4f
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13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4f

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 4f



205

1H NMR (500 MHz, Chloroform-d) 4g
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13C NMR (126 MHz, Chloroform-d) 4g
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COSY NMR (500 MHz, Chloroform-d) 4g

HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4g



207

13C- 1H coupled HSQC NMR (500 MHz x 126 MHz, Chloroform-d) 4g

HMBC NMR (500 MHz x 126 MHz, Chloroform-d) 4g
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1H NMR (600 MHz, Chloroform-d) 4h

13C NMR (151 MHz, Chloroform-d) 4h
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COSY NMR (600 MHz, Chloroform-d) 4h

HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 4h
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13C- 1H coupled HSQC NMR (600 MHz x 151 MHz, Chloroform-d) 4h

HMBC NMR (600 MHz x 151 MHz, Chloroform-d) 4h
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1H NMR (500 MHz, Chloroform-d) 5b

13C NMR (126 MHz, Chloroform-d) 5b



212

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5b

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5b
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COSY (500 x 500 MHz, Chloroform-d) 5b

HMBC (500 x 126 MHz, Chloroform-d) 5b
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1H NMR (500 MHz, Chloroform-d) 5c

13C NMR (126 MHz, Chloroform-d) 5c
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13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5c

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5c
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COSY (500 x 500 MHz, Chloroform-d) 5c

HMBC (500 x 126 MHz, Chloroform-d) 5c
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1H NMR (500 MHz, Chloroform-d) 5d

13C NMR (126 MHz, Chloroform-d) 5d
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13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5d

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5d
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COSY (500 x 500 MHz, Chloroform-d) 5d

HMBC (500 x 126 MHz, Chloroform-d) 5d
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1H NMR (500 MHz, Chloroform-d) 5e

13C NMR (126 MHz, Chloroform-d) 5e
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13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5e

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5e
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COSY (500 x 500 MHz, Chloroform-d) 5e

HMBC (500 x 126 MHz, Chloroform-d) 5e
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1H NMR (600 MHz, Chloroform-d) 5f

3C NMR (151 MHz, Chloroform-d) 5f
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13C - 1H decoupled HSQC (600 x 151 MHz, Chloroform-d) 5f

13C - 1H coupled HSQC (600 x 156 MHz, Chloroform-d) 5f
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COSY (600 x 600 MHz, Chloroform-d) 5f

HMBC (600 x 151 MHz, Chloroform-d) 5f
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1H NMR (500 MHz, Chloroform-d) 5g

13C NMR (126 MHz, Chloroform-d) 5g



227

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5g

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5g



228

COSY (500 x 500 MHz, Chloroform-d) 5g

HMBC (500 x 126 MHz, Chloroform-d) 5g



229

1H NMR (500 MHz, Chloroform-d) 5j

13C NMR (126 MHz, Chloroform-d) 5j



230

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5j

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5j



231

COSY (500 x 500 MHz, Chloroform-d) 5j

 HMBC (500 x 126 MHz, Chloroform-d) 5j



232

1H NMR (500 MHz, Chloroform-d) 5i

13C NMR (126 MHz, Chloroform-d) 5i



233

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5i

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5i



234

COSY (500 x 500 MHz, Chloroform-d) 5i

HMBC (500 x 126 MHz, Chloroform-d) 5i



235

1H NMR (500 MHz, Chloroform-d) 5h

 
13C NMR (126 MHz, Chloroform-d) 5h



236

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5h

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5h



237

COSY (500 x 500 MHz, Chloroform-d) 5h

HMBC (500 x 126 MHz, Chloroform-d) 5h



238

1H NMR (500 MHz, Chloroform-d) 5k

13C (500 MHz, Chloroform-d) 5k

 



239

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) 5k

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) 5k



240

COSY (500 x 500 MHz, Chloroform-d) 5k

HMBC (500 x 126 MHz, Chloroform-d) 5k



241

1H NMR (500 MHz, Chloroform-d) S50

13C NMR (101 MHz, Chloroform-d) S50



242

13C - 1H decoupled HSQC (500 x 126 MHz, Chloroform-d) S50

13C - 1H coupled HSQC (500 x 126 MHz, Chloroform-d) S50



243

COSY (500 x 500 MHz, Chloroform-d) S50

HMBC (500 x 126 MHz, Chloroform-d) S50


