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1 LC-MS analyses of the crude ethanol extracts  

LC-MS analysis was performed with Thermo Fisher LCQ Fleet Ion Trap LC/MSn. 

Chromatographic separation was achieved on a Unitary C18 column (150 × 2.1 mm 

i.d., 5 μm, ACCHROM). The mobile phase with a flow rate of 0.2 mL/min consisted 

of solvent A (H2O with 0.1% NH3·H2O) and solvent B (acetonitrile).A binary 

gradient elution was performed as follows: 

Time (min) A% B% 

0.00 40 60 

10.00 30 70 

30.00 30 70 

30.10 10 90 

45.00 10 90 

45.10 40 60 

55.00 40 60 

The injection volume was 2 μL for each LC-MS analysis. 

MS experiments were achieved in automatic pattern in positive ion modes. Scan 

range is m/z 100–2000 for MS. 

Figure S1 LC-MS analysis chromatogram of the crude ethanol extracts 
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2 The key HMBC and NOE correlations of compounds 2 and 3 

   

Figure S2  HMBC, 1H-1H COSY, and NOESY correlations of 2 

   

Figure S3  HMBC, 1H-1H COSY, and NOESY correlations of 3 

 

3. 1H, and 13C NMR data of macleayins A, B, F (1), G (2), and H (3) 

Table S1  1H NMR data of macleayins A, B, F, G, and H 

Position 
macleayin Aa maleayin Fa macleayin Ga macleayin Ba macleayin Bb macleayin Ha macleayin Hb 

δH (mult., J in Hz) 

1 7.01 (s) 7.05 (s) 7.03 (s) 7.01 (s) 7.21 (s) 7.01 (s) 7.20 (s) 

4 6.61 (s) 6.85 (br s) 6.77 (s) 5.35 (br s) 6.68 (br s) 5.29 (m) 6.62 (br s) 

6 4.81 (d, 9.3) 5.13 (d, 9.0) 5.14 (d, 10.3) -c 5.24 (br s) -c 5.15 (d, 8.8) 

9 6.57 (br s) 6.68(br d, 7.3) 6.66 (br s) 6.72 (d, 8.0) 6.83 (d, 8.1) 6.84 (d, 8.4) 6.97 (d, 8.5) 

10 7.12 (brd, 7.9) 7.23(br d, 7.3) 7.23 (br s) 7.21 (d, 8.0) 7.34 (d, 8.1) 7.39 (d, 8.4) 7.49 (d, 8.5) 

11 7.68 (d, 8.5) 7.61 (d, 8.5) 7.63 (d, 8.5) 7.74 (d, 8.3) 7.57 (d, 8.5) 7.78 (d, 8.4) 7.85 (d, 8.0) 

12 7.46 (d, 8.5) 7.46 (d, 8.5) 7.45 (d, 8.5) 7.49 (d, 8.3) 7.53 (br s) 7.48 (d, 8.4) 7.56 (d, 8.0) 

1′ -c 6.83 (s) 6.92 (s) -c -c -c -c 

4′ 6.23 (s) 6.21 (s) 6.19 (s) 5.92 (br s) 6.08 (s) 5.89 (s) 6.07 (s) 

5′ 
2.56 (br s) 

1.96 (d, 15.0) 

2.37–2.31 (m) 

1.93 (brs) 

2.50–2.33 (m) 

1.86–1.65 (m) 
2.30–1.65 (m) 2.28–1.50 (m) 2.23–1.59 (m) 2.27–1.50 (m) 
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Position 
macleayin Aa maleayin Fa macleayin Ga macleayin Ba macleayin Bb macleayin Ha macleayin Hb 

δH (mult., J in Hz) 

6′ 
2.39 (d, 10.3) 

1.81 (br s) 

2.37–2.31 (m) 

1.85 (br s) 

2.50–2.33 (m) 

1.86–1.65 (m) 
2.30–1.65 (m) 2.28–1.50 (m) 2.23–1.59 (m) 2.27–1.50 (m) 

8′ 
3.07 (d, 13.2) 

2.32 (br s) 

2.78 (brd, 9.1) 

2.37–2.31 (m) 

3.09 (d, 13.3) 

2.50–2.33 (m) 

3.22 (br s) 

2.98 (br s) 

3.03 (d, 13.3) 

2.82 (br s) 

3.21 (br s) 

3.02 (br s) 

3.02 (d, 13.4) 

2.87 (br s) 

11′ 7.07 (br d, 8.1) 6.97 (brd, 8.0) 7.07 (d, 8.3) 6.78 (d, 6.6) 6.87 (d, 8.2) 6.81 (br s) 6.84 (d, 8.3) 

12′ 7.50 (br s) 7.50 (br s) 7.61 (d, 8.3) 7.79 (br s) 7.83 (d, 8.2) 7.83 (br s) 7.62 (br s) 

13′ 4.51 (br s) 4.59 (d, 9.0) 4.47 (d, 10.3) 5.05 (br s) 4.91 (d, 10.1) 5.01 (br s) 4.99 (br s) 

5-N-CH3 2.49 (s) 2.51 (s) 2.50 (s) 2.57 (s) 2.48 (s) 2.56 (s) 2.45 (s) 

7′-N-CH3 1.52 (s) 1.63 (s) 1.49 (s) 1.87 (s) 1.80 (s) 1.89 (s) 1.86 (s) 

2,3-OCH2O- 
5.91 (d, 1.2) 

5.89 (d, 1.2) 

5.99 (d, 1.1) 

5.96 (d, 1.1) 
5.93–5.81 (m) 5.99–5.83 (m) 6.14–5.55 (m) 5.99–5.76 (m) 6.07–5.82 

7-OMe 

8-OMe 
 

3.94 (s) 

3.83 (s) 

3.93 (s) 

3.81 (s) 
  

3.77 (s) 

3.65 (s) 

3.54 (s) 

3.72 (s) 

7,8-OCH2O- 
6.11 (d, 1.5) 

5.95 (br s) 
  5.99–5.83 (m) 6.14–5.55 (m)   

2′,3′-OCH2O- 
5.92 (d, 1.4) 

5.90 (d, 1.4) 

5.91 (d, 1.1) 

5.83 (d, 1.1) 
5.93-5.81 (m) 5.99–5.83 (m) 6.14–5.55 (m) 5.99–5.76 (m) 6.07–5.82 

9′-OMe 

10′-OMe 

3.46 (s) 

3.95 (s) 
 

3.50 (s) 

3.95 (s) 
    

9′,10′-OCH2O-  
5.87 (d, 1.4) 

5.82 (d, 1.4) 
 5.99–5.83 (m) 6.14–5.55 (m) 5.99–5.76 (m) 6.07–5.82 

a Measured in CDCl3. 
b Measured in DMSO-d6. 

1H NMR spectra (δ) were measured at 400 MHz for macleayins Bb, Ha and at 600 MHz for 

macleayins Aa, Fa, Ga, Ba, Hb. The assignments were based on 1H−1H COSY, NOESY, HSQC, and HMBC experiments. 

-c No signal observed in the 1H NMR spectra. 

 

Table S2  13C NMR data of macleayins A, B, F, G, and H 

Position 

macleayin 

Aa 

macleayin 

Fa 

macleayin 

Ga 

macleayin 

Ba 

macleayin 

Ha 

macleayin 

Hb 

δC 

1 104.0 104.2 104.1 104.0 104.0 103.7 

2 147.5 147.5 147.4 146.6 147.2 146.7 

3 147.8 147.9 148.0 147.5 147.4 147.0 

4 100.8 100.8 100.8 101.0 100.5 99.8 

4a 127.8 127.6 127.8 127.3 127.1 126.2 

4b 139.2 139.4 139.4 139.5 139.5 138.7 

6 57.3 58.0 57.8 -c 63.8 63.0 

6a 115.3 126.7 127.0 114.6 125.6 124.5 

7 144.8 146.3 146.3 145.1 146.8 145.9 

8 147.0 152.1 152.0 146.9 152.1 151.4 

9 107.2 111.7 111.5 107.8 112.6 112.7 

10 116.6 116.6 118.5 116.6 118.9 118.7 

10a 125.6 125.0 125.0 125.9 125.4  

10b 124.5 124.3 124.5 123.8 124.0 123.4 

11 119.8 119.8 119.9 120.0 119.8 119.5 

12 124.0 123.8 123.7 124.3 124.2 123.8 

12a 130.8 131.0 130.8 130.8 130.9 130.3 

1′ 111.6 111.7 112.1 110.0 -c -c 

2′ 145.6 145.6 145.4 145.9 -c -c 

3′ 148.6 148.3 147.8 146.1 -c -c 

4′ 110.2 109.8 109.7 110.2 110.8 109.8 
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Position 

macleayin 

Aa 

macleayin 

Fa 

macleayin 

Ga 

macleayin 

Ba 

macleayin 

Ha 

macleayin 

Hb 

δC 

4′a 130.4 133.7 134.1 -c -c -c 

5′ 33.9 33.4 33.7 -c -c -c 

6′ 57.3 56.9 57.2 -c -c -c 

8′ 48.4 48.5 48.3 -c -c -c 

8′a 130.8 118.5 130.6 -c -c -c 

9′ 147.0 145.0 147.0 147.2 -c 145.1 

10′ 150.6 146.0 150.5 150.1 150.1 149.5 

11′ 110.8 107.1 110.8 106.7 107.7 106.9 

12′ 125.4 122.5 125.2 124.05 -c -c 

12′a 131.5 132.9 132.1 -c -c -c 

13′ 52.7 52.8 52.9 64.4 -c -c 

14′ -c -c -c -c -c -c 

14′a 135.1 135.5 135.6 -c -c -c 

5-N-CH3 40.9 41.1 40.8 42.0 43.1 41.2 

7′-N-CH3 41.6 41.7 41.5 43.2 41.4 -c 

2,3-OCH2O- 101.4 101.0 101.0 101.0 101.1 101.2 

2′,3′-OCH2O- 100.9 101.1 100.9 101.1 101.6 101.7 

7-OMe 

8-OMe 
 

61.0 

55.9 

60.8 

55.7 
 

61.1 

56.1 

60.4 

55.7 

7,8-OCH2O- 101.7   100.6   

9′-OMe 

10′-OMe 

60.9 

56.1 
 

60.9 

56.0 
   

9′,10′-OCH2O-  100.6  101.6 100.9 100.3 

a Measured in CDCl3. 
b Measured in DMSO-d6. 

13C NMR spectra (δ) were measured at 100 MHz for macleayins Aa, Ga, 

Ba, Ha and at 150 MHz for macleayins Fb an Hb. The assignments were based on 1H−1H COSY, NOESY, HSQC, and 

HMBC experiments. 

-c No signal observed in 13C NMR spectra. 

 

4. Chiral separation of 1, 2, and 3 

Compounds 1, 2, and 3 were separated by Shimadzu LC-20AB with DAD detector 

SPD-20MA (Shimadzu Corporation Analytical & Measuring Instruments Division, 

Japan) on a chiral column Daicel Chiralpak IB column (Daicel Chemical Industries, 

Ltd., Japan). The mobile phase consisted of hexane/EtOH/Diethylamine (40:60:0.1), 

respectively with a flow rate of 1.0ml/min. The detection wavelength was at 230 nm. 

Their peak areas are almost identical with a ratio of 1:1. 
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Figure S4  The chiral HPLC chromatogram of ()-macleayin F (1) 

 

 

Figure S5  The chiral HPLC chromatogram of ()-macleayin G (2) 

 

 

Figure S6  The chiral HPLC chromatogram of ()-macleayin H (3) 
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5. The 1D and 2D NMR spectra of 1 

Figure S7  1H NMR spectrum for 1 in CDCl3 

 

Figure S8  13C NMR spectrum for 1 in CDCl3 
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Figure S9  HSQC spectrum for 1 in CDCl3 

 

 

Figure S10  HMBC spectrum for 1 in CDCl3 
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Figure S11  1H-1H COSY spectrum for 1 in CDCl3 

 

 

Figure S12  NOESY spectrum for 1 in CDCl3 

 



12 

 

6 Figure S13  HRESIMS and HRESIMS/MS of 1 
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7. Figure S14  IR spectrum of 1 

 

8 Figure S15  UV spectrum of 1 in CH2Cl2 
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9 The 1D and 2D NMR spectra of 2 

Figure S16  1H NMR spectrum for 2 in CDCl3 

 

Figure S17  13C NMR spectrum for 2 in CDCl3 
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Figure S18  HSQC spectrum for 2 in CDCl3 

 

 

Figure S19  HMBC spectrum for 2 in CDCl3 
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Figure S20  1H-1H COSY spectrum for 2 in CDCl3 

 

 

Figure S21  NOESY spectrum for 2 in CDCl3 

 



17 

 

10 Figure S22  HRESIMS and HRESIMS/MS of 2 
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11 Figure  S23 IR spectrum of 2 

 

 

12 Figure S24  UV spectrum of 2 in CH2Cl2 
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13 The 1D and 2D NMR spectra of 3 

Figure S25  1H NMR spectrum for 3 in CDCl3 

 

Figure S26  1H NMR spectrum for 3 in DMSO-d6 
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Figure S27  13C NMR spectrum for 3 in CDCl3 

 

 

Figure S28  13C NMR spectrum for 3 in DMSO-d6 
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Figure S29  HSQC spectrum for 3 in DMSO-d6 

 

 

Figure S30  HMBC spectrum for 3 in DMSO-d6 
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Figure S31  1H-1H COSY spectrum for 3 in DMSO-d6 

 

 

Figure S32  NOESY spectrum for 3 in DMSO-d6 
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14 Figure S33  HRESIMS and HRESIMS/MS of 3 
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15 Figure S34  IR spectrum of 3 

 

16 Figure S35  UV spectrum of 3 

 


