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1. UV, IR, HRESIMS spectra and NMR spectra of compound 1 

Fig. S1-1 HR-ESI-MS spectrum of compound 1

0

0.4

0.1

0.2

0.3

200 400250 300 350

Abs

Wavelength [nm]

280 nm, 0.2744

223 nm, 0.22915

217 nm, 0.27173

205 nm, 0.38863

Fig. S1-2 UV spectrum of compound 1

Fig. S1-3 IR spectrum of compound 1



3

Fig. S1-4 1H NMR spectrum of compound 1
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Fig. S1-5 The local enlarged 1H NMR spectrum of compound 1



4

3.103.203.303.403.503.603.703.803.904.004.104.204.304.40
f1 (ppm)

0.
91

1.
05

3.
95

1.
03

1.
01

1.
12

0.
90

0.
87

3.
15

3.
17

3.
18

3.
20

3.
22

3.
29

3.
33

3.
41

3.
42

3.
44

3.
45

3.
48

3.
49

3.
50

3.
57

3.
58

3.
59

3.
60

3.
73

3.
74

3.
75

3.
77

3.
82

3.
84

3.
85

3.
86

4.
10

4.
12

4.
13

4.
28

4.
30

Fig. S1-6 The local enlarged 1H NMR spectrum of compound 1
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Fig. S1-7 13C NMR spectrum of compound 1



5

102030405060708090100110120130140150160170180190200210220
f1 (ppm)

Fig. S1-8 13C-NMR and DEPT 135 spectra of compound 1
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Fig. S1-9 1H-1H COSY spectrum of compound 1
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Fig. S1-10 HSQC spectrum of compound 1
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Fig. S1-11 HMBC spectrum of compound 1

2. UV, IR, HRESIMS spectra and NMR spectra of compound 2 

Fig. S2-1 HR-ESI-MS spectrum of compound 2
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Fig. S2-2 UV spectrum of compound 2

Fig. S2-3 IR spectrum of compound 2

Fig. S2-4 1H NMR spectrum of compound 2
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Fig. S2-5 The local enlarged 1H NMR spectrum of compound 2
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Fig. S2-6 The local enlarged 1H NMR spectrum of compound 2
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Fig. S2-7 13C NMR spectrum of compound 2
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Fig. S2-8 13C-NMR and DEPT 135 spectra of compound 2
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Fig. S2-9 1H-1H COSY spectrum of compound 2
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Fig. S2-10 HSQC spectrum of compound 2

1.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f2 (ppm)

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

f
1
 
(
p
p
m
)

Fig. S2-11 HMBC spectrum of compound 2

3. UV, IR, HRESIMS spectra and NMR spectra of compound 3 
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Fig. S3-1 HR-ESI-MS spectrum of compound 3
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Fig. S3-2 UV spectrum of compound 3

Fig. S3-3 IR spectrum of compound 3
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Fig. S3-4 1H NMR spectrum of compound 3
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Fig. S3-5 The local enlarged 1H NMR spectrum of compound 3
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Fig. S3-6 The local enlarged 1H NMR spectrum of compound 3
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Fig. S3-5 13C NMR spectrum of compound 3
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Fig. S3-6 13C-NMR and DEPT 135 spectra of compound 3
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Fig. S3-7 1H-1H COSY spectrum of compound 3
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Fig. S3-8 HSQC spectrum of compound 3
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Fig. S3-9 HMBC spectrum of compound 3
4. UV, IR, HRESIMS spectra and NMR spectra of compound 4 
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Fig. S4-1 HR-ESI-MS spectrum of compound 4
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Fig. S4-2 UV spectrum of compound 4

Fig. S4-3 IR spectrum of compound 4
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Fig. S4-4 1H NMR spectrum of compound 4
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Fig. S4-6 13C-NMR and DEPT 135 spectra of compound 4
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Fig. S4-7 1H-1H COSY spectrum of compound 4
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Fig. S4-8 HSQC spectrum of compound 4
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Fig. S4-9 HMBC spectrum of compound 4

0123456789
f2 (ppm)

0

1

2

3

4

5

6

7

8

9

f
1
 
(
p
p
m
)

Fig. S4-10 NOESY spectrum of compound 4
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5. UV, IR, HRESIMS spectra and NMR spectra of compound 5

Fig. S5-1 HR-ESI-MS spectrum of compound 5
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Fig. S5-2 UV spectrum of compound 5

Fig. S5-3 IR spectrum of compound 5
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Fig. S5-6 13C-NMR and DEPT 135 spectra of compound 5
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Fig. S5-7 1H-1H COSY spectrum of compound 5
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Fig. S5-8 HSQC spectrum of compound 5
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Fig. S5-9 HMBC spectrum of compound 5
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Fig. S5-10 NOESY spectrum of compound 5

6. UV, IR, HRESIMS spectra and NMR spectra of compound 6

Fig. S6-1 HR-ESI-MS spectrum of compound 6
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Fig. S6-4 1H NMR spectrum of compound 6
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Fig. S6-6 13C-NMR and DEPT 135 spectra of compound 6
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Fig. S6-7 1H-1H COSY spectrum of compound 6
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Fig. S6-8 HSQC spectrum of compound 6
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Fig. S6-9 HMBC spectrum of compound 6
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Fig. S6-10 NOESY spectrum of compound 6
7. UV, IR, HRESIMS spectra and NMR spectra of compound 7

Fig. S7-1 HR-ESI-MS spectrum of compound 7
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Fig. S7-4 1H NMR spectrum of compound 7
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Fig. S7-8 HSQC spectrum of compound 7
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Fig. S7-10 NOESY spectrum of compound 7

8. UV, IR, HRESIMS spectra and NMR spectra of compound 8

Fig. S8-1 HR-ESI-MS spectrum of compound 8
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Fig. S8-9 HMBC spectrum of compound 8
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Fig. S9-1 1H NMR spectrum of compound 9

Fig. S9-2 13C NMR spectrum of compound 9
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Fig. S10-1 1H NMR spectrum of compound 10

Fig. S10-2 1H NMR spectrum of compound 10
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Fig. S12-1 1H NMR spectrum of compound 12
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Fig. S13-1 1H NMR spectrum of compound 13

Fig. S13-2 13C NMR spectrum of compound 13
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Fig. S14-1 1H NMR spectrum of compound 14

Fig. S14-2 13C NMR spectrum of compound 14

Table S1. 1H and 13C NMR spectral data of compounds 9, 10, and 13

13 9 10
Pos.

δC δH (J in Hz) δC δH (J in Hz) δC δH (J in Hz)

1 130.7 135.6 135.6

2 149.7 129.4 7.63 129.4 7.65

3 111.6 6.98, d (3.0) 130.1 7.42 130.1 7.44
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4 156.8 131.8 7.42 131.8 7.44

5 114.1 6.74, dd (9.0, 3.0) 130.1 7.42 130.1 7.44

6 119.7 7.08, d (9.0) 129.4 7.63 129.4 7.65

7 126.8 6.89, dd (16.0, 1.5) 147.8 7.81, d (16.0) 147.7 7.83, d (16.0)

8 127.2 6.23, dq (13.3, 6.6) 118.2 6.58, d (16.0) 118.3 6.59, d (16.0)

9 18.9 1.88, dd (6.6, 1.4) 167.1 167.0

1′ 104.0 4.68, d (7.4) 95.9 5.58, d (7.2) 95.9 5.58, d (7.5)

2′ 75.1 3.47 74.0 3.44 74.0 3.40

3′ 78.3 3.43, t (8.8) 77.8 3.46 78.0 3.47

4′ 71.7 3.34 71.2 3.44 71.2 3.40

5′ 76.9 3.47 77.7 3.59 77.8 3.56

6′ 68.2
4.0, dd (11.0, 1.3)

3.59
69.2

4.12, dd (11.0, 1.3)

3.75
67.8

3.98, d (10.9)

3.67

1′′ 102.3 4.71, brs 104.8 4.29, d (6.6) 102.3 4.73, brs

2′′ 72.4 3.68, dd (9.5, 3.3) 72.4 3.59 72.4 3.67

3′′ 72.2 3.82 74.2 3.52 72.1 3.86

4′′ 74.0 3.37 69.5 3.75 74.0 3.40

5′′ 69.9 3.64, dd (9.8, 3.5) 66.6 3.85, 3.52 69.8 3.67

6′′ 18.0 1.22, d (6.2) 18.0 1.25, d (6.2)

4-OCH3 56.0 3.76, s

Measured at 400 MHz for 1H and 100 MHz for 13C in CD3OD

Multiplets and or overlapped signals are reported without designating multiplicity

Table S2. 1H and 13C NMR spectral data of compounds 11-12

11 12
Pos.

δC δH (J in Hz) δC δH (J in Hz)

1 130.6 130.6

2 149.7 149.7

3 111.7 6.97, d (3.0) 111.6 6.97, d (3.0)

4 156.7 156.7

5 114.2 6.76, dd (9.0, 3.0) 114.2 6.74, dd (9.0, 3.0)

6 119.3 7.13, d (9.0) 119.4 7.13, d (9.0)

7 126.9 6.88, dd (15.9, 1.5) 126.9 6.88, dd (15.9, 1.3)

8 127.1 6.22, dq (13.3, 6.6) 127.1 6.22, dq (13.3, 6.6)

9 18.8 1.88, dd (6.6, 1.5) 18.8 1.88, dd (6.6, 1.3)

1′ 103.6 4.76, d (7.3) 103.7 4.74, d (7.4)

2′ 75.1 3.49 74.9 3.44

3′ 78.1 3.44 78.1 3.44

4′ 71.6 3.41 71.4 3.44

5′ 77.3 3.55 77.3 3.55

6′ 69.4
4.09, dd (11.5, 1.8)

3.73
69.7

4.08, dd (11.5, 1.2)

3.78, d (6.1)

1′′ 104.9 4.30, d (6.7) 105.2 4.32, d (7.4)
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2′′ 72.4 3.58 77.6 3.27, d (8.7)

3′′ 74.1 3.49 75.0 3.20

4′′ 69.4 3.78 71.2 3.44

5′′ 66.6
3.83, dd (12.3, 3.3)

3.46
66.8

3.83, dd (11.4, 5.3)

3.14

4-OCH3 56.0 3.75, s 56.0 3.76, s

Measured at 400 MHz for 1H and 100 MHz for 13C in CD3OD

Multiplets and or overlapped signals are reported without designating multiplicity

Table S3. 1H and 13C NMR spectral data of compound 14

14 14
Pos.

δC δH (J in Hz)
Pos.

δC δH (J in Hz)

1 170.0 4′ 129.5 7.38, t (7.3)

2 110.8 5′ 129.2 7.33, d (7.2)

3 158.2 6′ 129.5 7.38, t (7.3)

4 107.8 6.74, d (8.3) 7′ 129.2 7.50, t (7.4)

5 134.0 7.26, t (8.3) 1′′ 102.7 4.94, d (7.4)

6 111.6 6.59, t (8.3) 2′′ 74.9 3.41

7 159.8 3′′ 78.0 3.41

1′ 68.2 5.38, s 4′′ 71.2 3.41

2′ 137.4 5′′ 78.3 3.41

3′ 129.2 7.50, t (7.4) 6′′ 62.5
3.86, dd (11.7, 0.9)

3.66, dd (12.1, 5.4)

Measured at 400 MHz for 1H and 100 MHz for 13C in CD3OD

Multiplets and or overlapped signals are reported without designating multiplicity
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