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S1. Fractionation scheme of the bioguided investigation of Kielmeyera variabilis Mart. 
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S2. 
1
H NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 
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S3. Expansion of  
1
H NMR spectrum from 6 to 0.4 ppm of compound 1 in pyridine-d5 (600 MHz), with 

chemical shifts. 

 

S4. Expansion of  
1
H NMR spectrum from 3.15 to 1.95 ppm of compound 1 in pyridine-d5 (600 MHz), 

with chemical shifts. 

 



9 
 

S5. Expansion of  
1
H NMR spectrum from 1.95 to 0.90 ppm of compound 1 in pyridine-d5 (600 MHz), 

with chemical shifts. 

 

S6. 
1
H NMR spectrum of compound 1 in pyridine-d5 (600 MHz), with integration. 
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S7. Expansion of 
1
H NMR spectrum of compound 1 in pyridine-d5 (600 MHz), with integration from 5.7 

to 0.8 ppm. 

 

S8. Expansion of 
1
H NMR spectrum of compound 1 in pyridine-d5 (600 MHz), with integration from 3.4 

to 0.8 ppm. 
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S9. 
13

C NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

S10. Expansion of  
13

C NMR spectrum from 75 to 10 ppm of compound 1 in pyridine-d5 (600 MHz). 
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S11. HSQC NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

S12. Expansion of  HSQC NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 
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S13. HMBC NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

S14. Expansion of HMBC NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

 



14 
 

S15. Expansion of HMBC NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

S16. COSY NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 
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S17. Expansion of COSY NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

 

S18. Expansion of COSY NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 
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S19. Expansion of NOESY NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 

 

S20. Expansion of NOESY NMR spectrum of compound 1 in pyridine-d5 (600 MHz). 

 



17 
 

 

S21. HRESIMS of compound 1 in positive mode. 
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S22. HPLC-DAD profile of EtOAc fraction of branches of K. variabilis, gradient: MeOH/H2O 5 to 100%; 

column: Phenomenex C18, 5 µm, 250 x 4,6 mm ,  = 254 nm; flow rate of 1 mL/min in 50 min.  

 

S23.  Isocratic analytical chromatogram of EtOAc fraction of branches of K. variabilis using HPLC-

DAD; MeOH/H2O 50:50 (v/v) with 0.1% AcOH; column: Phenomenex C18, 5 μm, 250 x 4,6 mm,  = 254 

nm; flow rate of 1 mL/min in 50 min. 
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S24. Isocratic preparative chromatogram of fraction Fr9 of branches of K. variabilis using HPLC-DAD; 

MeOH/H2O 50:50 (v/v) with 0.1% AcOH; column: Phenomenex Phenyl-hexyl, 5 μm, 250 x 21.2 mm,  = 

254 nm; flow rate of 12 mL/min in 60 min. 

 

 

 

 

S25. General structure of xanthones. 

 

 

     
O

O
1

2

3

8

7

6

5 4

9
9a

4a10a

8a

B AC

 

 

 

 

 

 

 

 

 

Fr9.1  

Fr 9.2 

Compound 13 
Fr 9.3 

Compound 14 



20 
 

 

       O

O

OH

O
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O

OH
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2-hydroxy-1-methoxyxanthone           3-hydroxy-2-methoxyxanthone 

(14)                                           (13) 

S26. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for 2-hydroxy-1-

methoxyxanthone (14) and 3-hydroxy-2-methoxyxanthone (13). 

 

Position 

 

C 

Subst. 14 

H; m  

(J in Hz) 

 

HMBC 

 

C 

Subst. 13 

H; m  

(J in Hz) 

 

HMBC 

1 145.3, C   103.3, CH 7.21 s 2, 3, 4a, 9 

2 146.8, C   150.0, C    

3 124.1, CH 7.38 d (9.0) 1, 4a  166.2, C   

4 113.5, CH 7.27 d (9.0) 2, 4a, 9a 101.7, CH 6.31 s  

4a 149.6, C   154.8, C   

10a 154.8, C    

H-8 

155.1, C    

5 117.6, CH 7.54 ddd (8.0, 

1.0, 0.5) 

10a, 7, 8a 117.2, CH 7.44 d (8.0) 7 

6 134.9, CH 7.79 ddd (8.0, 

8.0, 1.0) 

10a, 8 132.7, CH 7.64 ddd (8.0, 

8.0, 1.5) 

10a, 8  

7 123.8, CH 7.41 ddd (8.0, 

8.0, 1.0) 

5, 8a 122.9, CH 7.31 ddd (8.0, 

8.0, 1.5) 

5, 8a 

8 126.0, CH 8.13 ddd (8.0, 

1.0, 0.5) 

6, 9 125.3, CH 8.07 dd (8.0, 

1.5) 

6, 10a, 9 

8a 121.5, C    121.6, C   

9a 116.2, C   112.3, C   

9 175.3, C   172.6, C   

1-OCH3   61.0, CH3 3.81 s 1    

2-OCH3     55.2, CH3 3.76 s 2 
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S27. Mass spectra of 2-hydroxy-1-methoxyxanthone; positive mode, ESI. 

 

 

 

 

 

 

 

S28. Mass spectra of 3-hydroxy-2-methoxyxanthone; positive mode, ESI. 
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O

O
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O
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O

OH         

3,4-dihydroxy-2-methoxyxanthone    4-hydroxy-2,3-dimethoxyxanthone 

(9)                                            (11) 

S29. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for 3,4-dihydroxy-2-

methoxyxanthone (9) and 4-hydroxy-2,3-dimethoxyxanthone (11). 

 

Position 

 

C 

Subst. 9 

H; m  

(J in Hz) 

 

HMBC 

 

C 

Subst. 11 

H; m  

(J in Hz) 

 

HMBC 

1   96.0, CH 7.13 s 2, 3, 9   95.4, CH 

 

7.15 s 2, 3 

2 146.3, C   150.2, C   

3 142.2, C   142.2, C   

4         *, C           *, C   

4a         *, C           *, C   

10a 155.3, C   

H-8 

155.5, C   

5 117.9, CH 7.61 d (7.5) 7, 8a, 10a 118.2, CH 7.66 d 

(8.0) 

7, 8a, 10a 

6 134.2, CH 7.79 dd (7.5, 

7.5) 

8, 10a   134.9, CH 7.84 ddd 

(8.0, 8.0, 

2.0) 

5, 8, 10a 

7 123.6, CH 7.42 dd (7.5, 

7.5) 

5, 8a 124.1, CH 7.46 dd 

(8.0, 8.0) 

5 

8 125.7, CH 8.16 d (7.5) 6, 9 125.9, CH 8.18 dd 

(8.0, 2.0) 

6, 8a, 9, 10a 

8a 120.7, C   120.5, C   

9a 112.0, C   116.8, C   

9 174.7, C   175.4, C   

2-OCH3   55.8, CH3 3.88 s 2   55.9, CH3 3.89 s 2 

3-OCH3      60.6, CH3 3.85 s 3 

*values not observed. 

 

 

 

 



23 
 

 

S30. Mass spectra of 3,4-dihydroxy-2-methoxyxanthone; positive mode, ESI. 

 

 

 

 

 

 

S31. Mass spectra of 4-hydroxy-2,3-dimethoxyxanthone; positive mode, ESI. 
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O

O

O

O

OH  

5-hydroxy-1,3-dimethoxyxanthone 

(10) 

S32. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for 5-hydroxy-1,3-

dimethoxyxanthone (10). 

Position C H; m (J in Hz) HMBC 

1 161.4, C   

2   95.1, CH 6.47 d (2.5) 1, 3, 4, 9a  

3 164.5, C   

4   93.1, CH 6.67 d (2.5) 2, 3, 4a, 9a 

4a 159.0, C   

10a 144.5, C   

5 148.0, C   

6 119.5, CH 7.21 dd (8.0, 1.5) 8, 10a 

7 123.6, CH 7.10 dd (8.0, 8.0) 5, 8a, 10a, 

8 112.9, CH 7.35 dd (8.0, 1.5)  6, 9, 10a 

8a 123.5, C   

9a 106.2, C   

9 174.2, C   

1-OCH3   56.1, CH3 3.86 s 1 

3-OCH3   55.9, CH3 3.90 s 3 
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S33. Mass spectra of 5-hydroxy-1,3-dimethoxyxanthone; positive mode, ESI. 
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               3,6-dihydroxy-1,4,8-trimethoxyxanthone      3,5-dihydroxy-4-methoxyxanthone 

                                 (6)                                                                 (7) 

O

O

OH

O

O OH

 

                                                              (8) 

                                                    3,4-dihydroxy-6,8-dimethoxyxanthone 

 

S34. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for 3,5-dihydroxy-4-

methoxyxanthone (7) and 3,4-dihydroxy-6,8-dimethoxyxanthone (8). 

 

Position 

 

C 

Subst. 7 

H; m (J in Hz) 

 

HMBC 

 

C 

Subst. 8 

H; m (J in Hz) 

 

HMBC 

1 121.5, CH 7.61 d (8.8) 3, 4a 116.1, CH 7.37 d (8.6) 3, 4a, 9 

2 113.2, CH 6.84 d (8.8) 4 112.5, CH 6.78 d (8.6) 1, 4 

3 154.9, C   145.1, C   

4 134.0, C    

 

   

4a 149.1, C   132.1, C   

10a 143.8, C    159.1, C   

5 145.8, C     93.1, CH 6.61 d (2.1) 6, 7, 8a, 10a 

6 119.0, CH 7.16 dd (7.7, 

1.7) 

8, 10a  164.2,C    

 

7 123.4, CH 7.12 dd (7.7, 

7.7) 

5, 8a  95.1, CH 6.44 d (2.1) 5, 8, 8a 

8 115.2, CH 7.45 dd (7.7, 

1.7) 

6, 10a 161.4, C   

8a 123.6, C   105.9, C   

9a 104,8, C   *, C   

9 173.6, C   173.4, C   

4-OCH3   60.8, C 3.86 s 4    

6-OCH3      55.9, CH3 3.88 s 6 

8-OCH3      56.1, CH3 3.84 s 8 

*values not observed. 
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S35. Mass spectra of 3,5-dihydroxy-4-methoxyxanthone, 3,4-dihydroxy-6,8-dimethoxyxanthone and 3,6-

dihydroxy-1,4,8-trimethoxyxanthone; positive mode, ESI. 
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O

O

O

O

O

OH OH

O  

kielcorin 

(12) 

S36. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for kielcorin (12). 

Position C H; m (J in Hz) HMBC 

1   96.5, CH 7.23 s 2, 3, 4a, 9 

2 145.8, C   

3 139.6, C   

4 132.5, C   

4a 141.2, C   

10a 155.3, C   

5 118.0, CH 7.70 d (7.5) 7, 8a, 10a,  

6 134.8, CH 7.86 dd (7.5, 7.5) 8, 10a  

7 124.2, CH 7.49 dd (7.5, 7.5) 8a 

8 125.8, CH 8.22 dd (7.5, 1.5) 6, 9, 10a 

8a 120.7, C   

9a 113.9, C   

9 174.7, C    

1’ 126.6, C               

2’ 112.1, CH 7.08 d (1.5) 3’, 6’, 1” 

3’ 147.6, C   

4’ 147.3, C   

5’ 115.4, CH 6.85 d (8.0) 1’, 3’, 

6’ 120.8, CH 6.92 dd (8.0, 1.5) 2’, 4’, 1” 

1”   76.4, CH 5.10 d (8.0) 1’, 2’,  6’, 2” 

2”   77.8, CH 4.43 – 4.40 m  

3”   59.8, CH2 3.47 and 3.75 d 

(12.0) 

 

2-OCH3   55.7, CH3 3.88 s 2 

3’-OCH3   55.8, CH3 3.80 s 3’ 

4’-OH  9.22 s 4’ 
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S37. Mass spectra of kielcorin; positive mode, ESI. 
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OO

O

OH

OH
1'

2'

3'  

osajaxanthone 

(5) 

S38. NMR spectroscopic data (500 MHz for 
1
H and 125 MHz for 

13
C, DMSO-d6) for osajaxanthone (5). 

Position C H; m (J in Hz) HMBC 

1 109.49, CH 7.53 d (3.0)  

2   156.0, C   

3   125.7, CH 7.30 dd (9.0, 3.0)  

4   120.0, CH 7.42 d (9.0) 2 

4a           *, C   

10a           *, C   

5     95.8, CH 6.38 s  

6   162.2, C   

7   105.5, C   

8          *, C   

8a  104.4, C   

9a  122.4, C   

9          *, C   

1’  116.2, CH 6.74 d (10.0) 3 

2’  129.0, CH 5.73 d (10.0) 3, 7 

3’    79.5, C   

3’-Me    28.7, CH3 1.51 s  

*values not observed. 

 

S39. Mass spectra of osajaxanthone; negative mode, ESI. 
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S40. MS data for the xanthones isolated of the branches of K. variabilis. 

Compound Molecular Ion (m/z) Molecular 

formula 

(14) 2-hydroxy-1-methoxyxanthone 243.0651 [M+H
+
] C14H10O4 

(13) 3-hydroxy-2-methoxyxanthone 243.0646 [M+H
+
] C14H10O4 

(9) 3,4-dihydroxy-2-methoxyxanthone     259.0646 [M+H
+
] C14H10O5 

(11) 4-hydroxy-2,3-dimethoxyxanthone 273.0699 [M+H
+
] C15H12O5 

(10) 5-hydroxy-1,3-dimethoxyxanthone 273.0758 [M+H
+
] C15H12O5 

(6) 3,6-dihydroxy-1,4,8-trimethoxyxanthone       259.0622 [M+H
+
] C14H10O5 

(7) 3,5-dihydroxy-4-methoxyxanthone 289.0713 [M+H
+
] C15H12O6 

(8) 3,4-dihydroxy-6,8-dimethoxyxanthone 319.0807 [M+H
+
] C16H14O7 

(12) kielcorin 437.1231 [M+H
+
] C24H20O8 

(5) osajaxanthone 309.0805 [M-H
-
] C18H14O5 
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β-sitosterol                                               estigmasterol 

(2)                                                            (3) 

S41. Chromatogram of the mixture β-sitosterol (RT = 103.240 min) and stigmasterol (RT = 105.706 min) 

by GC-MS (EI, +70 eV). 

 

 

 

 

 

S42. Mass spectra of β-sitosterol by GC-MS (EI, +70 eV). 
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S43. Mass spectra of stigmasterol by GC-MS (EI, +70 eV). 
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S44. Chromatogram of the mixture ergost-5-en-3-ol (RT = 102.723 min) β-sitosterol (RT = 103.994 min) 

and stigmasterol (RT = 106.040 min) by GC-MS (EI, +70 eV). 
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S45. Mass spectra of ergost-5-en-3-ol by GC-MS (EI, +70 eV). 
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