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Abstract 

Thirteen undescribed 24-methylene lanostane triterpenoids, named polyporenic acids E- M 

and fomitosides L-O, as well as seventeen known analogues, were isolated from the fruiting bodies 

of the mushroom Fomitopsis betulina. Their structures were determined using 1D, 2D NMR, IR, 

and HRESIMS. Fomitoside L and fomitoside N exhibited cytotoxicity against HL60 leukemia cells 

(IC50 = 15.8 and 23.7 µM, respectively). Among the known compounds, notable cytotoxicities 

against HL60 leukemia cells and selectivity with respect to MRC-5 healthy cells were noticed for 

dehydropachymic acid (IC50 = 10.9 µM, SI 8.6), pachymic acid (IC50 = 11.0 µM, SI 9.8), 3-epi-

dehydrotumulosic acid (IC50 = 19.9 µM, SI 5.8) and 12R-hydroxy-3R-(3-hydroxy-4-

methoxycarbonyl-3-methylbutyryloxy)-24-methyllanosta-8,24(31)-dien-26-oic acid (IC50 = 19.2 

µM, SI 2.2). 
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Figure S1. All isolated compounds from Fomitopsis betulina. 



 

Figure S2. The 
1
H NMR spectrum of compound 1 in CD3OD. 
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Figure S3. The 
13

C NMR spectrum of compound 1 in CD3OD.  



 

Figure S4. The COSY spectrum of compound 1 in CD3OD. 



 

Figure S5. The TOCSY spectrum of compound 1 in CD3OD. 



 

Figure S6. The NOESY spectrum of compound 1 in CD3OD. 



 

Figure S7. The HSQC spectrum of compound 1 in CD3OD. 



 

Figure S8. The HMBC spectrum of compound 1 in CD3OD. 



 

 

Figure S9. The 
1
H NMR spectrum of compound 2 in CD3OD.  

H-3β H-12β 



 

Figure S10. The 
13

C NMR spectrum of compound 2 in CD3OD. 



 

Figure S11. The COSY spectrum of compound 2 in CD3OD. 



 

Figure S12. The NOESY spectrum of compound 2 in CD3OD. 



 

Figure S13. The HSQC spectrum of compound 2 in CD3OD. 



 

Figure S14. The HMBC spectrum of compound 2 in CD3OD. 



 

 

 

 

 

Figure S15. The deconvoluted IR spectrum of compound 2.  

  



 

Figure S16. The peaks resolved list of deconvoluted IR spectrum of compound 2.  



 

Figure S17. 
1
H NMR spectra of polyporenic acid A, (26, top) and compound 2 (bottom).
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Table S18. 
13

C and 
1
H NMR Data of Compounds 2 and 26 (125.80 MHz for 

13
C and 500.26 MHz 

for 
1
H). 

C/H 

2a 26a 

δC δH (J in Hz) δC δH (J in Hz) 

1 31.9 1.54, m 31.3 1.46, 1.65, m 

2 24.2 1.70, 1.97, m 26.9 1.60, 1.98, m 

3 79.9 4.69, dd (3.6, 2.0) 76.8 3.36 brs 

4 38.1 - 38.7 - 

5 46.9 1.55, m 45.6 1.59, m 

6 19.3 1.55, 1.67, m 19.4 1.55, 1.64, m 

7 27.3 2.09, m 27.4 2.06, m 

8 136.4 - 136.1 - 

9 134.6 - 134.8 - 

10 38.1 - 38.1 - 

11 34.5 2.10, 2.64, m 34.5 2.12, 2.63, m 

12 73.8 4.0, d (8.0) 73.9 3.99, d (8.0) 

13 50.7 - 50.7 - 

14 50.9 - 50.9 - 

15 33.4 1.17, 1.70, m 33.4 1.16, 1.69, m 

16 29.1 1.36, 2.03, m 29.1 1.34, 2.02, m 

17 44.0 2.24, m 44.0 2.22, m 

18 17.1 0.66, s 17.1 0.65, s 

19 19.2 1.04, s 19.5 1.00, s 

20 37.8 1.42, m 37.8 1.41, m 

21 18.0 1.06, d (6.6) 18.1 1.05, d  (6.6) 

22 35.8 1.27, 1.65, m 35.8 1.26, 1.64, m 

23 33.1 2.04, 2.24, m 33.1 2.04, 2.23, m 

24 150.9 - 150.9 - 

25 46.9 3.14, q (7.1) 47.0 3.12, q (7.1) 

26 178.8 - 179.0 - 

27 17.0 1.27, d (7.1) 17.0 1.26, d (7.1) 

28 28.3 0.90, s 28.9 0.95, s 

29 22.2 0.97, s 22.9 0.88, s 

30 25.4 1.12, s 25.3 1.10, s 

31 111.2 4.90, 4.93, d (2.0) 111.1 4.88, 4.92 brs 

3- 

1′ 

 

167.9 

 

- 

  

2′ 169.1 -   

3′ 53.1 3.72, s   

 

 



 
Figure S19. The 

1
H NMR spectrum of compound 3 in CD3OD.  
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Figure S20. The 
13

C NMR spectrum of compound 3 in CD3OD. 



 

Figure S21. The COSY spectrum of compound 3 in CD3OD. 



 

Figure S22. The TOCSY spectrum of compound 3 in CD3OD. 



 

Figure S23. The NOESY spectrum of compound 3 in CD3OD. 



 

Figure S24. The HSQC spectrum of compound 3 in CD3OD. 



 

Figure S25. The HMBC spectrum of compound 3 in CD3OD. 



 

 
Figure S26. The 

1
H NMR spectrum of compound 4 in CD3OD.  
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Figure S27. The 
13

C NMR spectrum of compound 4 in CD3OD. 



 

Figure S28. The COSY spectrum of compound 4 in CD3OD. 



 

Figure S29. The NOESY spectrum of compound 4 in CD3OD. 

 



  

Figure S30. The HSQC spectrum of compound 4 in CD3OD. 



 

Figure S31. The HMBC spectrum of compound 4 in CD3OD. 



 

 

Figure S32. The 
1
H NMR spectrum of compound 5 in CD3OD.  
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Figure S33. The 
13

C NMR spectrum of compound 5 in CD3OD. 



 

Figure S34. The COSY spectrum of compound 5 in CD3OD. 



 

Figure S35. The TOCSY spectrum of compound 5 in CD3OD.  



 

Figure S36. The NOESY spectrum of compound 5 in CD3OD. 



 

Figure S37. The HSQC spectrum of compound 5 in CD3OD. 



 

Figure S38. The HMBC spectrum of compound 5 in CD3OD. 



 

 

 
Figure S39. The 

1
H NMR spectrum of compound 6 in CD3OD with few drops of CDCl3.  
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Figure S40. The 

13
C NMR spectrum of compound 6 in CD3OD with few drops of CDCl3.  



 
Figure S41. The COSY spectrum of compound 6 in CD3OD with few drops of CDCl3.  



 
Figure S42. The TOCSY spectrum of compound 6 in CD3OD with few drops of CDCl3.  



  

Figure S43. The NOESY spectrum of compound 6 in CD3OD with few drops of CDCl3.  



 

Figure S44. The HSQC spectrum of compound 6 in CD3OD with few drops of CDCl3.  



 

Figure S45. The HMBC spectrum of compound 6 in CD3OD with few drops of CDCl3.  



  
Figure S46. The 

1
H NMR spectrum of compound 7 in CD3OD.  
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Figure S47. The 

13
C NMR spectrum of compound 7 in CD3OD.  



 
Figure S48. The COSY spectrum of compound 7 in CD3OD. 



 
Figure S49. The TOCSY spectrum of compound 7 in CD3OD.  



 
Figure S50. The NOESY spectrum (d8 = 0.8 s) of compound 7 in CD3OD.  



   

Figure S51. The NOESY spectrum (d8 = 0.3 s) of compound 7 in CD3OD.  



 
Figure S52. The HSQC spectrum of compound 7 in CD3OD.   



 
Figure S53. The HMBC spectrum of compound 7 in CD3OD.  



 

 
Figure S54. The 

1
H NMR spectrum of compound 8 in CD3OD with a few drops of CDCl3.  
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Figure S55. The 

13
C NMR spectrum of compound 8 in CD3OD with a few drops of CDCl3.  



 
Figure S56. The COSY spectrum of compound 8 in CD3OD with a few drops of CDCl3. 



 
Figure S57. The NOESY spectrum of compound 8 in CD3OD with a few drops of CDCl3. 



 

Figure S58. The HSQC spectrum of compound 8 in CD3OD with a few drops of CDCl3. 



 
Figure S59. The HMBC spectrum of compound 8 in CD3OD with a few drops of CDCl3. 



 

 

Figure S60. The 
1
H NMR spectrum of compound 9 in CD3OD.  

H-1' 



 

Figure S61. The 
13

C NMR spectrum of compound 9 in CD3OD. 



 

Figure S62. The COSY spectrum of compound 9 in CD3OD. 



 

Figure S63. The TOCSY spectrum of compound 9 in CD3OD. 



 

Figure S64. The NOESY spectrum of compound 9 in CD3OD. 



 

Figure S65. The HSQC spectrum of compound 9 in CD3OD. 



 

Figure S66. The HMBC spectrum of compound 9 in CD3OD. 



 

 

Figure S67. The 
1
H NMR spectrum of compound 10 in CD3OD.  
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Figure S68. The 
13

C NMR spectrum of compound 10 in CD3OD. 



 

Figure S69. The COSY spectrum of compound 10 in CD3OD. 



 

Figure S70. The TOCSY spectrum of compound 10 in CD3OD. 



 

Figure S71. The NOESY spectrum of compound 10 in CD3OD. 



 

Figure S72. The HSQC spectrum of compound 10 in CD3OD. 



 

Figure S73. The HMBC spectrum of compound 10 in CD3OD. 



 

 

Figure S74. The 
1
H NMR spectrum of compound 11 in CD3OD.  
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Figure S75. The 
13

C NMR spectrum of compound 11 in CD3OD.   



 

Figure S76. The COSY spectrum of compound 11 in CD3OD. 



 

Figure S77. The TOCSY spectrum of compound 11 in CD3OD. 



 

Figure S78. The NOESY spectrum of compound 11 in CD3OD.  



 

Figure S79. The HSQC spectrum of compound 11 in CD3OD.   



 

Figure S80. The HMBC spectrum of compound 11 in CD3OD. 



 

Figure S81. The HMBC spectrum of compound 11 in CD3OD, expended 
13

C region from 10 to 90 ppm. 



 

 

Figure S82. The 
1
H NMR spectrum of compound 12 in CD3OD with a few drops of CDCl3.  
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Figure S83. The 
13

C NMR spectrum of compound 12 in CD3OD with a few drops of CDCl3. 



 

Figure S84. The COSY spectrum of compound 12 in CD3OD with a few drops of CDCl3. 



 

Figure S85. The NOESY spectrum of compound 12 in CD3OD with a few drops of CDCl3. 



 

Figure S86. The HSQC spectrum of compound 12 in CD3OD with a few drops of CDCl3. 



 

Figure S87. The HMBC spectrum of compound 12 in CD3OD with a few drops of CDCl3. 



 

 
Figure S88. The 

1
H NMR spectrum of compound 13 in CD3OD.  
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Figure S89. The 

13
C NMR spectrum of compound 13 in CD3OD. 



 

Figure S90. The COSY spectrum of compound 13 in CD3OD. 



 
Figure S91. The TOCSY spectrum of compound 13 in CD3OD. 



 
Figure S92. The NOESY spectrum of compound 13 in CD3OD. 



 
Figure S93. The HSQC spectrum of compound 13 in CD3OD. 



 
Figure S94. The HMBC spectrum of compound 13 in CD3OD. 



Table S95. Semi prep LC chromatographic conditions for isolation of 1 – 30. 

Fraction Mobile phase Isolated compounds (mg) Rt 
b 

Fr.18 
70 – 100% B (0 – 20 min), 100% B (20 – 25 

min), 100 – 70% B (25 – 26 min) 
30 (88.1) 17.8 

Frs.24 – 25 
70 – 100% B (0 – 20 min), 100% B (20 – 25 

min), 100 – 70% B (25 – 26 min) 
15 (2.3) 14.1; 17 (1.7) 13.4; 21 

(1.4) 12.5 

Frs.30 – 31 

58 – 68% B (0 – 20 min), 68 – 100% B (20 – 22 

min), 100% B (22 – 23 min), 100 – 68% B (23 

– 24 min) 

16 (7.4) 26.4; 25 (22.2) 21.0 

Frs.35 – 37 
60 – 100% B (0 – 25 min), 100% B (25 – 30 

min), 100 – 60% B (30 – 31 min) 

12 (1.8) 15.8; 22 (4.3) 10.8; 23 

(3.7) 14.5; 24 (2.2) 14.0; 25 (21.8) 

13.5 

Frs.41 – 44 
60 – 100% B (0 – 20 min), 100% B (20 – 25 

min), 100 – 60% B (25 – 26 min) 

2 (8.3) 20.8; 3 (4.4) 18.3; 4 (2.6) 

17.2; 14 (3.3) 18.9; 27 (27.7) 23.9; 

29 (147.0) 20.8 

Frs.47 – 49 
60 – 100% B (0 – 25 min), 100% B (25 – 30 

min), 100 – 60% B (30 – 31 min) 

6 (2.5) 6.3; 7 (2.5) 10.8; 26 (29.1) 

22.1; 29 (24.5) 24.1 

Frs.50 – 52 
40 – 80% B (0 – 25 min), 80 – 100% B (25 – 35 

min), 100% B (35 – 37 min) 

5 (2.1) 32.9; 8 (3.5) 14.4; 9 (1.1) 

31.7; 10 (2.3) 21.4; 11 (1.4) 18.9; 

18 (2.6) 24.5; 19 (2.4) 30.5; 20 

(1.0) 35.3 

Fr.57 
80 –100% B (0 – 15 min), 100%  B (15 – 17 

min), 100 – 80% B (17 – 19 min) 
13 (2.8) 9.3 

Fr.65 
60 – 68% B (0 – 5 min), 68 – 100% B (5 – 7 

min), 100 – 60% B (7 – 9 min) 
1 (1.7) 3.4; 28 (1.9) 3.2 

a
 Injection volume, 200 μL (c ca. 10 mg/mL, MeOH); diode array detector (DAD; λ = 210 nm and 254 nm), 

Column temp., 25°C; mobile phase (4 mL/min), H2O (A) + CH3CN (B). 

b
 Rt – retention time (min) 

 


