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Figure S1. Structures of 1Aa–1Ac

  
1Aa-1 (38.9 %)          1Aa-2 (19.8 %)          1Aa-3 (9.1 %)

   
1Aa-4 (8.2 %)           1Aa-5 (8.1 %)           1Aa-6 (7.4 %)

   
1Aa-7 (3.7 %)           1Aa-8 (2.1 %)           1Aa-9 (1.3 %)

Figure S2. The optimized conformers and equilibrium populations of 1Aa
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Figure S6. The optimized conformers and equilibrium populations of 3Aa



S6

H

OH O

O
O

O
O

(S)

(R)

O
(R)

H

OHO

O
O

O
O

(S)
(R)

O
(R)

(5R,6S,10aR,5'R,6'S,10a'R)-3a

H

OH O

O
O

O
O

(R)

(S)

O
(R)

H

OHO

O
O

O
O

(R)
(S)

O
(R)

(5S,6R,10aR,5'S,6'R,10a'R)-3b

Figure S7. Structures of 3a and 3b

Table S1. Experimental 13C NMR data of 1 and calculated 13C NMR data of 1a–1d in 

DMSO
1 1a 1b 1c 1dno. δexp δC ΔδC δC ΔδC δC ΔδC δC ΔδC

1 158.2 160.04 1.84 160.20 2.00 159.52 1.32 159.51 1.31
2 117.0 115.66 1.34 115.26 1.74 115.29 1.71 115.01 1.99
3 140.8 141.76 0.96 142.21 1.41 141.82 1.02 141.80 1.00
4 107.2 104.63 2.57 104.61 2.59 104.40 2.80 104.16 3.04
4a 158.3 158.02 0.28 158.96 0.66 158.59 0.29 158.60 0.30
5 81.8 82.91 1.11 82.36 0.56 81.48 0.32 82.18 0.38
6 32.6 37.57 4.97 37.47 4.87 37.32 4.72 36.50 3.90
7 36.7 36.07 0.63 36.04 0.66 36.12 0.58 35.76 0.94
8 175.5 174.89 0.61 175.18 0.32 175.46 0.04 175.61 0.11
9 195.3 193.08 2.22 192.77 2.53 193.44 1.86 193.55 1.75
9a 107.1 105.94 1.16 105.83 1.27 105.41 1.69 105.24 1.86
10 39.1 40.17 1.07 40.40 1.30 41.96 2.86 41.79 2.69
10a 83.8 88.12 4.32 87.91 4.11 86.47 2.67 86.25 2.45
11 14.7 13.58 1.12 13.47 1.23 12.94 1.76 12.29 2.41
12 169.1 172.56 3.46 170.35 1.25 170.95 1.85 172.51 3.41
13 53.6 51.99 1.61 52.09 1.51 52.50 1.10 52.22 1.38
1′ 158.2 159.83 1.63 160.04 1.84 159.55 1.35 159.68 1.48
2′ 115.5 114.84 0.66 115.60 0.10 114.92 0.58 115.31 0.19
3′ 140.5 141.35 0.85 141.60 1.10 141.84 1.34 141.68 1.18
4′ 107.2 104.31 2.89 104.88 2.32 104.31 2.89 104.64 2.56
4a′ 159.2 158.90 0.30 158.78 0.42 158.75 0.45 158.54 0.66
5′ 74.8 75.09 0.29 72.89 1.91 78.48 3.68 76.67 1.87
6′ 30.8 31.37 0.57 33.68 2.88 31.58 0.78 33.82 3.02
7 39.8 36.88 2.92 35.80 4.00 35.66 4.14 38.01 1.79
8′ 173.6 173.54 0.06 173.55 0.05 173.16 0.44 172.93 0.67
9′ 197.2 194.05 3.15 195.43 1.77 193.34 3.86 194.82 2.38
9a′ 106.9 105.94 0.96 105.76 1.14 105.68 1.22 105.54 1.36
10′ 40.3 41.14 0.84 42.22 1.92 44.92 4.62 42.33 2.03
10a′ 87.7 89.52 1.82 88.09 0.39 82.69 5.01 87.49 0.21
11′ 13.9 12.36 1.54 12.49 1.41 12.53 1.37 11.36 2.54
12′ 170.4 171.74 1.34 171.85 1.45 175.93 5.53 171.89 1.49
13′ 53.0 51.95 1.05 52.03 0.97 52.79 0.21 52.11 0.89
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Table S2. Experimental 1H NMR data of 1 and calculated 1H NMR data of 1a–1d in 

DMSO
1 1a 1b 1c 1dno. δexp δH ΔδH δH ΔδH δH ΔδH δH ΔδH

3 7.49 7.75 -0.26 7.68 -0.19 7.66 -0.17 7.72 -0.23 
4 6.68 6.51 0.17 6.46 0.22 6.43 0.25 6.46 0.22 
5 4.94 4.52 0.42 4.67 0.27 4.68 0.26 4.75 0.19 
6 2.98 2.99 -0.01 3.02 -0.04 2.96 0.02 2.96 0.02 
7a 2.83 2.66 0.17 2.68 0.15 2.34 0.49 2.58 0.25 
7b 2.33 2.30 0.03 2.30 0.03 2.57 -0.24 2.35 -0.02 
10a 3.61 3.13 0.48 2.91 0.70 3.65 -0.04 3.58 0.03 
10b 3.06 3.26 -0.20 3.39 -0.33 2.76 0.30 2.80 0.26 
11 1.18 1.35 -0.17 1.39 -0.21 1.24 -0.06 1.27 -0.09 
13 3.70 3.48 0.22 3.58 0.12 3.58 0.12 3.51 0.19 
3' 7.47 7.72 -0.25 7.67 -0.20 7.64 -0.17 7.72 -0.25 
4' 6.61 6.52 0.09 6.49 0.12 6.41 0.20 6.49 0.12 
5' 3.89 3.96 -0.07 3.77 0.12 4.27 -0.38 3.70 0.19 
6' 2.22 2.44 -0.22 2.04 0.18 2.58 -0.36 2.17 0.05 
7'a 2.41 2.69 -0.28 2.89 -0.48 2.78 -0.37 2.63 -0.22 
7'b 2.19 2.35 -0.16 2.24 -0.05 2.39 -0.20 2.55 -0.36 
10'a 3.50 3.03 0.47 2.99 0.51 3.22 0.28 3.71 -0.21 
10'b 3.01 3.35 -0.34 3.68 -0.67 3.14 -0.13 2.99 0.02 
11' 0.93 1.12 -0.19 1.19 -0.26 0.85 0.08 1.14 -0.21 
13' 3.64 3.55 0.09 3.61 0.03 3.50 0.14 3.58 0.06 

Table S3. Statistical parameters of calculated 1H and 13C NMR data of 1a–1d against 

experimental data of 1

compound type CMAD CLAD R2 RMSD
1a 13C 1.57 4.97 0.9988 2.0223

1H 0.21 0.48 0.9824 0.2648
1b 13C 1.62 4.87 0.9988 2.0348

1H 0.24 0.70 0.9729 0.3286
1c 13C 2.00 5.53 0.9980 2.6157

1H 0.21 0.59 0.9811 0.2748
1d 13C 1.66 3.90 0.9988 1.9940

1H 0.16 0.44 0.9897 0.2025
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Table S4. Experimental 13C NMR data of 2 and calculated 13C NMR data of 2a–2d in 

Chloroform
2 2a 2b 2c 2dno. δexp δC ΔδC δC ΔδC δC ΔδC δC ΔδC

1 159.3 160.73 1.43 160.81 1.51 160.60 1.30 160.51 1.21
2 116.6 116.30 0.30 116.38 0.22 115.94 0.66 115.96 0.64
3 141.7 143.05 1.35 143.09 1.39 143.08 1.38 142.84 1.14
4 107.9 105.26 2.64 105.02 2.88 104.81 3.09 104.47 3.43
4a 159.3 158.79 0.51 158.66 0.64 159.56 0.26 159.32 0.02
5 82.7 84.22 1.52 83.59 0.89 81.33 1.37 81.75 0.95
6 33.7 37.45 3.75 37.13 3.43 37.32 3.62 37.02 3.32
7 36.8 34.46 2.34 34.60 2.20 36.06 0.74 35.98 0.82
8 175.0 173.95 1.05 174.03 0.97 174.37 0.63 174.25 0.75
9 194.2 192.85 1.35 192.71 1.49 193.19 1.01 193.10 1.10
9a 107.7 106.25 1.45 106.11 1.59 105.57 2.13 105.44 2.26
10 40.0 44.24 4.24 43.90 3.90 41.83 1.83 41.91 1.91
10a 84.7 83.91 0.79 83.71 0.99 86.56 1.86 86.51 1.81
11 15.0 12.54 2.46 12.53 2.47 13.07 1.93 12.84 2.16
12 169.1 171.83 2.73 171.92 2.82 170.78 1.68 171.76 2.66
13 53.7 52.86 0.84 52.71 0.99 52.32 1.38 52.29 1.41
1′ 159.6 160.71 1.11 160.60 1.00 160.85 1.25 160.59 0.99
2′ 117.6 117.58 0.02 117.14 0.46 117.67 0.07 117.25 0.35
3′ 151.5 152.97 1.47 152.96 1.46 152.97 1.47 152.71 1.21
4′ 109.1 106.69 2.41 106.67 2.43 106.58 2.52 106.37 2.73
4a′ 158.9 157.51 1.39 158.45 0.45 157.69 1.21 158.24 0.66
5′ 81.1 81.79 0.69 78.99 2.11 82.03 0.93 79.43 1.67
6′ 22.2 22.21 0.01 23.64 1.44 22.77 0.57 23.92 1.72
7 27.8 27.32 0.48 28.69 0.89 27.39 0.41 28.82 1.02
8′ 175.7 175.13 0.57 175.24 0.46 174.83 0.87 175.16 0.54
9′ 193.2 192.03 1.17 192.34 0.86 191.94 1.26 192.21 0.99
9a′ 105.8 104.23 1.57 103.89 1.91 104.33 1.47 103.83 1.97
10′ 39.6 42.72 3.12 40.67 1.07 42.87 3.27 40.73 1.13
10a′ 84.2 82.71 1.49 87.01 2.81 83.16 1.04 87.15 2.95
11′ 21.5 21.48 0.02 21.48 0.02 21.58 0.08 21.58 0.08
12′ 169.1 171.62 2.52 171.08 1.98 172.33 3.23 171.77 2.67
13′ 53.9 52.81 1.09 52.44 1.46 52.83 1.07 52.49 1.41
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Table S5. Experimental 1H NMR data of 2 and calculated 1H NMR data of 2a–2d in 

Chloroform
2 2a 2b 2c 2dno. δexp δH ΔδH δH ΔδH δH ΔδH δH ΔδH

3 7.37 7.42 -0.05 7.43 -0.06 7.43 -0.06 7.47 -0.10 
4 6.67 6.63 0.04 6.62 0.05 6.60 0.07 6.61 0.06 
5 4.80 4.77 0.03 4.77 0.03 4.80 0.00 4.84 -0.04 
6 3.00 3.06 -0.06 3.04 -0.04 3.03 -0.03 2.99 0.01 
7a 2.69 2.38 0.31 2.39 0.30 2.73 -0.04 2.58 0.11 
7b 2.50 2.08 0.42 2.06 0.44 2.40 0.10 2.46 0.04 
10a 3.27 3.36 -0.09 3.46 -0.19 3.44 -0.17 3.32 -0.05 
10b 3.20 3.31 -0.11 3.16 0.04 3.22 -0.02 3.26 -0.06 
11 1.36 1.66 -0.30 1.59 -0.23 1.35 0.01 1.30 0.06 
13 3.77 3.68 0.09 3.68 0.09 3.73 0.04 3.66 0.11 
4' 6.57 6.50 0.07 6.52 0.05 6.51 0.06 6.53 0.04 
5' 4.88 4.80 0.08 4.69 0.19 4.78 0.10 4.68 0.20 
6' 2.45 2.79 -0.34 2.46 -0.01 2.69 -0.24 2.41 0.04 
7'a 2.72 2.41 0.31 2.86 -0.14 2.32 0.40 2.62 0.10 
7'b 2.60 2.40 0.20 2.43 0.17 2.33 0.27 2.58 0.02 
10'a 3.11 3.37 -0.26 3.60 -0.49 3.33 -0.22 3.37 -0.26 
10'b 2.97 3.24 -0.27 3.06 -0.09 3.21 -0.24 3.21 -0.24 
11' 2.12 2.32 -0.20 2.32 -0.20 2.31 -0.19 2.29 -0.17 
13' 3.79 3.67 0.12 3.70 0.09 3.63 0.16 3.65 0.14 

Table S6. Statistical parameters of calculated 1H and 13C NMR data of 2a–2d against 

experimental data of 2

compound type CMAD CLAD R2 RMSD
2a 13C 1.50 4.24 0.9990 1.8831

1H 0.18 0.42 0.9825 0.2249
2b 13C 1.54 3.90 0.9990 1.8587

1H 0.15 0.49 0.9843 0.2127
2c 13C 1.42 3.62 0.9991 1.7427

1H 0.13 0.40 0.9893 0.1756
2d 13C 1.49 3.43 0.9991 1.7931

1H 0.10 0.26 0.9942 0.1289
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Figure S8. Detailed DP4+ probability analysis for 2. Isomer 1 is (5S,6R,10aR,5ʹS,10aʹR)-
2a, isomer 2 is (5S,6R,10aR,5ʹR,10aʹR)-2b, isomer 3 is (5R,6S,10aR,5ʹS,10aʹR)-2c, 
isomer 4 is (5R,6S,10aR,5ʹR,10aʹR)-2d
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Table S7. Experimental 13C NMR data of 3 and calculated 13C NMR data of 3a and 

3b in DMSO
3 3a 3b

no. δexp δC ΔδC δC ΔδC

1 160.2 160.79 0.59 161.30 1.10
2 109.5 106.79 2.71 107.21 2.29
3 141.0 140.46 0.54 143.74 2.74
4 114.0 113.46 0.54 113.56 0.44
4a 155.4 157.13 1.73 156.45 1.05
5 81.6 81.28 0.32 81.51 0.09
6 32.8 36.35 3.55 36.60 3.80
7 35.8 35.39 0.41 34.78 1.02
8 174.9 175.51 0.61 174.31 0.59
9 194.6 193.28 1.32 191.99 2.61
9a 107.3 105.58 1.72 105.14 2.16
10 39.2 41.95 2.75 40.21 1.01
10a 85.3 85.12 0.18 87.61 2.31
11 14.3 12.59 1.71 12.31 1.99
12 169.1 170.07 0.97 170.05 0.95
13 53.6 51.95 1.65 51.63 1.97
1′ 160.2 160.88 0.68 161.19 0.99
2′ 109.5 106.96 2.54 108.14 1.36
3′ 141.0 140.72 0.28 143.23 2.23
4′ 114.0 113.47 0.53 113.34 0.66
4a′ 155.4 157.12 1.72 155.91 0.51
5′ 81.6 82.04 0.44 84.05 2.45
6′ 32.8 35.95 3.15 35.76 2.96
7 35.8 35.34 0.46 33.87 1.93
8′ 174.9 175.42 0.52 174.18 0.72
9′ 194.6 193.28 1.32 191.94 2.66
9a′ 107.3 105.62 1.68 105.23 2.07
10′ 39.2 41.98 2.78 43.02 3.82
10a′ 85.3 85.11 0.19 82.87 2.43
11′ 14.3 12.52 1.78 12.63 1.67
12′ 169.1 171.13 2.03 171.67 2.57
13′ 53.6 51.93 1.67 51.79 1.81
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Table S8. Experimental 1H NMR data of 3 and calculated 1H NMR data of 3a and 3b 

in DMSO
3 3a 3bno. δexp δH ΔδH δH ΔδH

2 6.49 6.60 0.11 6.48 0.01
3 7.75 7.45 0.30 7.95 0.20
5 4.85 4.83 0.02 4.67 0.18
6 2.88 3.00 0.12 2.98 0.10
7a 2.45 2.13 0.32 2.04 0.41
7b 1.72 1.47 0.25 1.96 0.24
10a 3.56 4.18 0.62 3.43 0.13
10b 3.17 2.90 0.27 3.06 0.11
11 1.00 1.25 0.25 1.37 0.37
13 3.75 3.78 0.03 3.72 0.03
2' 6.49 6.61 0.12 6.43 0.06
3' 7.75 7.46 0.29 7.94 0.19
5' 4.85 4.86 0.01 4.65 0.20
6' 2.88 2.98 0.10 2.88 0.00
7'a 2.45 2.15 0.30 2.32 0.13
7'b 1.72 1.52 0.20 2.01 0.29
10'a 3.56 4.15 0.59 3.33 0.23
10'b 3.17 2.89 0.28 3.20 0.03
11' 1.00 1.27 0.27 1.13 0.13
13' 3.75 3.73 0.02 3.69 0.06

Table S9. Statistical parameters of calculated 1H and 13C NMR data of 3a and 3b 

against experimental data of 3

compound type CMAD CLAD R2 RMSD

3a 13C 1.35 3.55 0.9991 1.7002
1H 0.22 0.62 0.9803 0.2927

3b 13C 1.78 3.82 0.9987 2.0795
1H 0.16 0.41 0.9907 0.2011
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Table S10. 13C NMR data of 5 and 6
no. 5 

(CDCl3)
5 
(DMSO-d6)

6 
(CDCl3)

6
(DMSO-d6)

1 159.3 158.4 156.2 156.1
2 117.7 116.9 110.4 109.2
3 141.4 140.7 141.4 140.9
4 107.5 107.1 115.4 114.8
4a 158.6 158.2 161.9 160.4
5 82.8 81.8 82.4 81.7
6 33.7 32.6 34.0 32.9
7 36.8 36.8 37.1 35.2
8 175.0 175.5 174.6 174.9
9 194.2 195.2 194.2 194.9
9a 107.7 107.2 107.9 107.5
10 39.9 40.0 35.3 32.9
10a 84.6 83.8 85.9 85.4
11 15.0 14.7 14.7 14.1
12 169.2 169.1 169.0 168.9
13 53.9 53.6 53.8 53.5
1′ 159.3 158.4 158.5 158.0
2′ 117.7 116.9 117.8 116.6
3′ 141.4 140.7 141.2 140.6
4′ 107.5 107.1 107.9 107.4
4a′ 158.6 158.2 159.1 158.2
5′ 82.8 81.8 83.0 81.9
6′ 33.7 32.6 33.4 32.5
7′ 36.8 36.8 39.7 36.9
8′ 175.0 175.5 174.9 175.5
9′ 194.2 195.2 194.7 195.3
9a′ 107.7 107.2 107.5 107.0
10′ 39.9 40.0 40.1 39.2
10a′ 84.6 83.8 84.5 83.9
11′ 15.0 14.7 15.0 14.6
12′ 169.2 169.1 168.8 169.3
13′ 53.9 53.6 53.8 53.5
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Table S11. 1H NMR data of 5 and 6
no. 5 

(CDCl3)
5 
(DMSO-d6)

6 
(CDCl3)

6
(DMSO-d6)

2 6.63, d (3.6) 6.61, d (3.0)
3 7.53, d (8.4) 7.50, d (8.4) 7.46, d (8.4) 7.49, d (9.0)
4 6.63, d (8.4) 6.69, d (8.4)
5 4.81, d (6.6) 4.94, d (6.6) 4.65, d (7.2) 4.84, d (7.2)
6 2.99, m 2.98, m 2.87, m 2.86, m

2.49, dd (17.4, 8.4) 2.33, dd (16.8, 6.0) 1.94, dd (17.4, 11.4) 1.75, dd (17.4, 10.2)7
2.71, dd (17.4, 8.4) 2.83, dd (17.4, 8.4) 2.43, dd (17.4, 7.2) 2.40, dd (17.4, 8.4)
3.24, m 3.06, d (17.4) 3.34, d (17.4) 3.58, d (18.0)10

3.16, d (17.4) 3.04, d (17.4)
11 1.34, d (7.2) 1.18, d (7.2) 1.23, d (7.2) 1.05, d (7.2)
13 3.77, s 3.70, s 3.80, s 3.69, s
3′ 7.53, d (8.4) 7.50, d (8.4) 7.58, d (8.4) 7.60, d (9.0)
4′ 6.63, d (8.4) 6.69, d (8.4) 6.62, d (3.6) 6.59, d (3)
5′ 4.81, d (6.6) 4.94, d (6.6) 4.86, d (6.6) 4.95, d (6.6)
6′ 2.99, m 2.98, m 2.95, m 2.97, m

2.49, dd (17.4, 8.4) 2.33, dd (16.8, 6.0) 2.28, dd (17.4, 8.4) 2.32, dd (16.8, 5.4)7′
2.71, dd (17.4, 8.4) 2.83, dd (17.4, 8.4) 2.73, dd (17.4, 8.4) 2.86, dd (17.4, 8.4)
3.24, m 3.06, d (17.4) 3.27, d (17.4) 3.57, d (17.4)10′

3.20, d (17.4) 3.08, d (17.4)
11′ 1.34, d (7.2) 1.18, d (7.2) 1.30, d (7.2) 1.16, d (7.2)
13′ 3.77, s 3.70, s 3.74, s 3.68, s
1-OH 11.92, s 11.83, s 11.58, s 11.55, s
1′-OH 11.92, s 11.83, s 11.83, s 11.82, s 
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S15

Table S12. 1H NMR data of chromanone dimers with 4–4ʹ linkage
no. 4 3A 3B 3C 3D
2 6.63, d (8.5) 6.64, d (8.0) 6.60, d (8.7) 6.65, d (8.8) 6.60, d (8.7)
3 7.46, d (9.0) 7.52, d (8.5) 7.47-7.82, m 7.93, d (8.8) 7.77, d (8.7)
5 4.86, d (6.5) 4.82, d (6.5) 4.26, d (3.0) 4.34, d (3.6) 4.32, d (3.1)
6 2.95, m 3.00, m 2.39-2.57, m 2.68-2.75, m 2.77, m
7 2.74, dd (17.0, 7.0)

2.43, dd (17.0, 7.0)
2.73, dd (17.0, 8.0)
2.52, dd (17.5, 8.5)

2.06, dd (18.0, 9.0)
1.82, dd (18.0, 3.6)

2.45, dd (18.0, 9.3)
2.03, dd (18.0, 4.3)

2.33, dd (17.9, 9.3)
1.94, dd (17.9, 3.7)

10 3.34, d (17.5)
3.21, d (17.0)

3.29, d (17.5) 3.59, d (17.4)
3.03, d (17.4)

3.20, d (17.0)
3.01, d (17.0)

3.19, d (17.1)
3.13, d (17.1)

11 1.30, d (7.0) 1.36, d (7.0) 1.05, d (6.9) 1.15, d (7.1) 1.11, d (7.1)
13 3.78, s 3.79, s 3.76, s 3.80, s 3.76, s
2′ 6.62, d (8.5) 6.63, d (8.0) 6.60, d (8.7) 6.65, d (8.8) 6.63, d (8.7)
3′ 7.57, d (8.5) 7.54, d (8.5) 7.47-7.82, m 7.93, d (8.8) 7.73, d (8.7)
5′ 4.65, d (7.5) 4.10, s 4.26, d (3.0) 4.34, d (3.6) 4.27, d (2.7)
6′ 2.87, m 2.39, m 2.39-2.57, m 2.68-2.75, m 2.49, m
7′ 2.30, dd (17.0, 8.5)

1.96, dd (17.0, 11.0)
2.67, dd (17.0, 8.0)
2.46, m

2.06, dd (18.0, 9.0)
1.82, dd (18.0, 3.6)

2.45, dd (18.0, 9.3)
2.03, dd (18.0, 4.3)

2.08, dd (18.1, 9.3)
1.85, dd (18.1, 3.4)

10′ 3.27, d (17.0)
3.16, d (17.0)

3.22, d, (17.5) 3.59, d (17.4)
3.03, d (17.4)

3.20, d (17.0)
3.01, d (17.0)

3.43, d (17.3)
3.06, d (17.3)

11′ 1.23, d (7.0) 1.11, d (6.5) 1.05, d (6.9) 1.15, d (7.1) 1.09, d (7.2)
13′ 3.74, s 3.77, s 3.76, s 3.80, s 3.79, s
1-OH 11.57, s 11.92, s 11.61, s 11.56, s
1′-OH 11.82, s 12.03, s 11.61 11.64, s
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Table S13. 13C NMR data of chromanone dimers with 4–4ʹ linkage
no. 4 3A 3B 3C 3D
1 161.8 159.2 161.6 161.7 161.9
2 110.3 107.4 109.9 111.1 111.3
3 141.3 140.9 140.8 142.0 141.3
4 115.3 117.4 115.0 114.0 114.5
4a 156.1 158.8 156.4 155.3 156.4
5 82.8 82.6 85.9 87.3 87.5
6 33.3 33.5 29.7 29.8 29.8
7 36.9 36.7 35.4 35.9 35.9
8 174.8 174.9 175.3 174.7 175.0
9 194.5 195.9 195.3 194.1 194.5
9a 107.8 107.5 107.5 107.5 107.9
10 40.0 39.8 40.5 39.7 40.4
10a 84.3 84.5 84.9 84.9 85.3
11 14.7 14.9 20.7 20.7 20.9
12 168.9 169.1 168.9 168.6 168.7
13 53.6 53.5 53.5 53.8 53.9
1′ 158.9 159.2 161.6 161.7 161.8
2′ 107.8 107.3 109.9 111.1 110.1
3′ 141.1 141.2 140.8 142.0 141.6
4′ 117.7 117.8 115.0 114.0 115.2
4a′ 158.3 158.4 156.4 155.3 155.7
5′ 82.3 76.2 85.9 87.3 86.5
6′ 33.9 30.7 29.7 29.8 30.0
7′ 35.2 40.2 35.4 35.9 35.7
8′ 174.4 174.9 175.3 174.7 176.3
9′ 194.0 194.1 195.3 194.1 194.8
9a′ 107.0 107.5 107.5 107.5 107.3
10′ 39.6 39.8 40.5 39.7 40.7
10a′ 85.7 86.8 84.9 84.9 85.0
11′ 14.4 13.7 20.7 20.7 21.0
12′ 168.7 169.1 168.9 168.6 169.1
13′ 53.6 53.7 53.5 53.8 54.0
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Table S14. Cytotoxic activities against MIA-PaCa-2 cell line of 113
Compounds Inhibition rate (%) in 10 μM IC50 (μM)

1 0.68
2 0.05
3 5.21
4 0.92
5 5.23
6 11.21
7 58.41
8 71.96 2.6
9 76.82 2.1
10 6.94
11 5.25
12 0.45
13 1.99

Table S15. Antibacterial activities (MIC, μg/mL) of 113
Microorganism strain no. 1 2 3 4 5 6 7 8 9 10 11 12 13 levofloxacin

Escherichia coli ATCC 25922 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32 ≤0.03
Pseudomoas syringae CPCC 101099 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32
Bacillus cereus CPCC 101254 >64 >64 >64 >64 >64 >64 >64 32 >64 4 >32 >32 >32
Enterococcus faecalis ATCC 29212 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32 1
Enterococcus faecium ATCC 700221 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32 128
Klebsiella pneumoniae ATCC BAA-

2146
>64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32 >128

Staphylococcus aureus ATCC 33591 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32 0.25
Pseudomonas aeruginosa 13-17 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32
Acinetobacter baumannii 12-8 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >32 >32 >32
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Figure S10. 1H NMR spectrum of 1 in DMSO-d6
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Figure S11. 13C NMR spectrum of 1 in DMSO-d6
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Figure S12. DEPT spectra of 1 in DMSO-d6
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Figure S13. 1H–1H COSY spectrum of 1 in DMSO-d6
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Figure S14. HSQC spectrum of 1 in DMSO-d6
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Figure S15. HMBC spectrum of 1 in DMSO-d6
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Figure S16. NOESY spectrum of 1 in DMSO-d6

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.012.5
f2 (ppm)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

f
1
 
(
p
p
m
)

Figure S17. HRESIMS spectrum of 1
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Figure S18. IR spectrum of 1

Figure S19. UV spectrum of 1

Figure S20. ECD spectrum of 1
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Figure S21. 1H NMR spectrum of 2 in CDCl3
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Figure S22. 13C NMR spectrum of 2 in CDCl3

102030405060708090100110120130140150160170180190200
f1 (ppm)

15
.0

2
21

.4
8

22
.1

7
27

.7
6

33
.7

1
36

.7
5

39
.6

0
40

.0
4

53
.7

3
53

.8
5

76
.9

5 
cd

cl
3

77
.1

6 
cd

cl
3

77
.3

7 
cd

cl
3

81
.0

8
82

.7
1

84
.1

7
84

.6
5

10
5.

84
10

7.
73

10
7.

85
10

9.
14

11
6.

62
11

7.
59

14
1.

71

15
1.

47

15
8.

88
15

9.
31

15
9.

62

16
9.

07
17

5.
01

17
5.

71

19
3.

22
19

4.
18

H

OHO

O
O

O
O

O

H

OH O

O
O

O
O

O

H

OHO

O
O

O
O

O

H

OH O

O
O

O
O

O



S25

Figure S23. DEPT spectra of 2 in CDCl3
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Figure S24. 1H–1H COSY spectrum of 2 in CDCl3
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Figure S25. HSQC spectrum of 2 in CDCl3
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Figure S26. HMBC spectrum of 2 in CDCl3
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Figure S27. NOESY spectrum of 2 in CDCl3
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Figure S28. HRESIMS spectrum of 2
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Figure S29. IR spectrum of 2

Figure S30. UV spectrum of 2

Figure S31. ECD spectrum of 2

傅立叶变换显微镜红外 (FT-IR Microscope)
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Figure S32. 1H NMR spectrum of 3 in DMSO-d6
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Figure S33. 13C NMR spectrum of 3 in DMSO-d6
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Figure S34. DEPT spectra of 3 in DMSO-d6

-100102030405060708090100110120130140150160170180190200210220230
f1 (ppm)

 

Figure S35. 1H–1H COSY spectrum of 3 in DMSO-d6
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Figure S36. HSQC spectrum of 3 in DMSO-d6
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Figure S37. HMBC spectrum of 3 in DMSO-d6
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Figure S38. NOESY spectrum of 3 in DMSO-d6
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Figure S39. HRESIMS spectrum of 3
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Figure S40. IR spectrum of 3

Figure S41. UV spectrum of 3

Figure S42. ECD spectrum of 3

傅立叶变换显微镜红外 (FT-IR Microscope)
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