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Norphytan (1). Colorless gum; 1H NMR (500 MHz, CDCl3): δ 0.78 (d, 6H, J = 6.5 Hz), 

0.80 (d, 12H, J = 6.6 Hz), 0.97-1.03 (m, 4H), 1.04-1.09 (m, 4H), 1.13-1.25 (m, 8H), 1.27-1.33 

(m, 2H), 1.43-1.48 (m, 4H); 13C NMR (125 MHz, CDCl3): δ 19.7, 19.8, 22.6, 22.7, 24.5, 24.79, 

24.80, 28.0, 32.78, 32.80, 37.3, 37.39, 37.41, 37.5, 39.4; ESI-MS m/z 269 [M+H]+. 

Leucophyllone (2). White powder; [α] 25
D  -98.5 (c 0.35, MeOH); 1H NMR (500 MHz, 

CDCl3): δ 0.82 (s, 3H), 0.88 (d, 3H, J = 6.0 Hz), 1.01 (s, 6H), 1.05 (s, 3H), 1.12 (s, 3H), 1.26 

(s, 6H), 3.16 (s, 3H), 5.30 (ddd, 1H, J = 15.5, 8.0, 5.5 Hz); 13C NMR (125 MHz, CDCl3): δ 

12.7, 18.2, 18.4, 21.6, 21.9, 24.3, 24.5, 25.7, 26.2, 27.4, 28.0, 33.5, 34.0, 34.9 (x 2), 36.3, 38.5, 

39.1, 43.4, 47.8, 48.4, 50.2, 51.1, 52.3, 52.5, 74.8, 117.8, 128.6, 136.6, 145.8, 216.9; ESI-MS 

m/z 455 [M+H]+. 

3-O-Acetylbetulin (3). White powder; [α]25
D  +23.5 (c 0.80, MeOH); 1H NMR (500 MHz, 

CDCl3): δ 0.83 (s, 3H), 0.84 (s, 6H), 0.97 (s, 3H), 1.01 (s, 3H), 1.68 (s, 3H), 2.03 (s, 3H), 2.38 

(m, 1H), 3.32 (d, 1H, J = 10.5 Hz), 3.79 (d, 1H, J = 10.5 Hz), 4.46 (m, 1H), 4.58 (s, 1H), 4.67 

(d, 1H, J = 2.0 Hz); 13C NMR (125 MHz, CDCl3): δ 14.7, 15.9, 16.1, 16.5, 18.1, 19.0, 20.8, 

21.3, 23.7, 25.1, 27.0, 27.9, 29.1, 29.7, 33.9, 34.1, 37.0, 37.2, 37.8, 38.3, 40.9, 42.7, 47.7, 47.8, 

48.7, 50.3, 55.3, 60.5, 80.9, 109.7, 150.4, 171.0; ESI-MS m/z 455 [M+H]+. 

Betulinic acid methyl ester (4). White powder; [α]25
D  +9.5 (c 0.35, MeOH); 1H NMR (500 

MHz, CDCl3): δ 0.75 (s, 3H), 0.82 (s, 3H), 0.91 (s, 3H), 0.96 (s, 3H), 1.56 (s, 3H), 1.68 (s, 3H), 

1.88 (m, 4H), 2.21 (m, 3H), 3.00 (m, 1H), 3.18 (m, 1H), 3.67 (s, 3H), 4.60 (s, 1H), 4.73 (d, 1H, 

J = 2.0 Hz); 13C NMR (125 MHz, CDCl3): δ 14.7, 15.3, 15.9, 16.1, 18.3, 19.3, 20.8, 25.5, 27.4, 

27.9, 29.6, 30.6, 32.1, 34.3, 36.9, 37.1, 38.2, 38.7, 38.8, 40.6, 42.3, 46.9, 49.4, 50.5, 54.2, 55.3, 

56.5, 78.9, 109.5, 150.5, 176.6; ESI-MS m/z 471 [M+H]+. 



6β-Hydroxysitostenone (5). White powder; [α]25
D  +42.5 (c 0.65, MeOH); 1H NMR (500 

MHz, CDCl3): δ 0.74 (s, 3H), 0.81 (s, 3H, J = 6.5 Hz), 0.83 (d, 3H, J = 6.5 Hz), 0.85 (s, t, J = 

7.0 Hz), 0.92 (d, 3H, J = 6.5 Hz), 1.38 (s, 3H), 4.35 (s, 1H), 5.81 (s, 1H); 13C NMR (125 MHz, 

CDCl3): δ 11.9, 12.0, 18.7, 19.0, 19.5, 19.8, 20.9, 23.1, 24.1, 26.1, 28.2, 29.2, 29.7, 33.9, 34.5, 

36.1, 36.6, 37.1, 38.5, 38.0, 42.5, 45.8, 53.6, 55.9, 56.0, 73.2, 126.3, 168.6, 200.4; ESI-MS m/z 

429 [M+H]+.   

Lupenone (6). White powder; [α]25
D  +52.2 (c 0.25, MeOH); 1H NMR (500 MHz, CDCl3): 

δ 0.76 (s, 3H), 0.82 (s, 3H), 0.87 (s, 3H), 0.90 (s, 3H), 0.92 (s, 3H), 0.97 (s, 3H), 1.10 (m, 2H), 

1.69 (s, 3H), 2.27 – 2.36 (m, 1H), 4.61 (brs, 1H), 4.75 (brs, 1H); 13C NMR (125 MHz, CDCl3): 

δ 14.7, 15.8, 16.2, 18.3, 19.3, 19.4, 20.9, 21.5, 25.6, 27.1, 29.5, 30.8, 32.0, 33.3, 34.0, 36.9, 

37.1, 38.2, 39.5, 40.6, 42.4, 46.9, 47.2, 49.1, 50.3, 54.6, 55.0, 109.6, 150.6, 218.0; ESI-MS m/z 

425 [M+H]+. 

Methyl 3-O-acetylbetulinate (7). White powder; [α]25
D  +34.8 (c 0.20, MeOH); 1H NMR 

(500 MHz, CDCl3): δ 0.81 (s, 3H), 0.82 (s, 6H), 0.87 (s, 3H), 0.93 (s, 3H), 1.38 (s, 3H), 1.61 

(s, 3H), 1.97 (s, 3H), 3.63 (s, 3H), 4.43 (m, 1H), 4.57 (brs, 1H), 4.70 (brs, 1H); 13C NMR (125 

MHz, CDCl3): δ 14.7, 15.9, 16.1, 16.5, 18.2, 19.4, 20.9, 21.1, 23.2, 25.4, 27.1, 27.9, 29.6, 29.8, 

34.1, 34.3, 37.1, 37.8, 38.2, 38.4, 40.7, 42.4, 46.7, 47.0, 49.4, 50.4, 51.2, 56.5, 80.9, 109.6, 

150.5, 170.9, 176.6; ESI-MS m/z 513 [M+H]+. 

Phytone (8). Colorless gum; [α]25
D  +3.4 (c 1.20, MeOH); 1H NMR (500 MHz, CDCl3): δ 

0.76–0.80 (m, 12H), 0.99–1.45 (m, 19H), 2.06 (s, 3H), 2.33 (t, 2H, J = 7.5 Hz); 13C NMR (125 

MHz, CDCl3): δ 20.0, 20.1, 21.8, 23.0, 23.1, 24.8, 25.2, 28.4, 30.2, 33.1, 33.2, 36.9, 37.6, 37.7, 

37.8, 39.7, 44.5, 209.7; ESI-MS m/z 269 [M+H]+. 



Lupeol (9). White powder; [α]25
D  +28.4 (c 0.48, MeOH); 1H NMR (500 MHz, CDCl3): δ 

0.77, 0.80, 0.84, 0.95, 0.97, 1.03, 1.70 (s, each 3H), 2.38 (dt, 1H, J = 9.5, 4.5 Hz), 3.19 (dd, 1H, 

J = 11.5, 4.5 Hz, H-3), 4.57 (brs, 1H), 4.68 (brs, 1H); 13C NMR (125 MHz, CDCl3): δ 14.9, 

15.8, 16.3, 16.5, 18.4, 18.7, 19.7, 21.3, 25.5, 27.7, 27.8, 28.4 30.2, 34.6, 35.9, 37.5, 38.4, 39.1, 

39.2, 40.4, 41.2, 43.2, 43.4, 48.3, 48.6, 50.7, 55.6, 79.3, 109.6, 151.1; ESI-MS m/z 427 [M+H]+.  

Sitostenone (10). White powder; [α]25
D  +74.5 (c 0.25, MeOH); 1H NMR (500 MHz, CDCl3): 

δ 0.74 (s, 3H), 0.84 (d, 3H, J = 6.5 Hz), 0.86 (d, 3H, J = 6.5 Hz), 0.87 (t, 3H, J = 7.0 Hz), 0.94 

(d, 3H, J = 6.5 Hz), 1.20 (s, 3H), 5.73 (s, 1H); 13C NMR (125 MHz, CDCl3): δ 12.7, 12.9, 18.1, 

19.7, 21.7, 21.8, 21.9, 23.8, 24.9, 26.7, 28.9, 29.8, 32.7, 33.7, 34.6, 34.7, 36.3, 36.4, 36.9, 39.3, 

40.3, 43.1, 46.5, 54.5, 56.6, 56.7, 124.4, 172.6, 200.6; ESI-MS m/z 413 [M+H]+. 

Betulinic acid (11). White powder; [α] 25
D  +7.5 (c 0.90, MeOH); 1H NMR (500 MHz, 

CDCl3): δ 0.75 (s, 3H), 0.82 (s, 3H), 0.93 (s, 3H), 0.96 (s, 3H), 0.97 (s, 3H), 1.68 (s, 3H), 3.19 

(dd, 1H, J = 10.0, 4.5 Hz), 4.60 (brs, 1H), 4.73 (brs, 1H); 13C NMR (125 MHz, CDCl3): δ 14.7, 

15.3, 16.0, 16.1, 18.3, 19.4, 20.8, 25.5, 27.4, 27.9, 29.7, 30.5, 32.1, 34.3, 37.0, 37.2, 38.4, 38.7, 

38.8, 40.7, 42.4, 46.8, 49.2, 50.5, 55.3, 56.3, 78.9, 109.6, 150.3, 180.5; ESI-MS m/z 457 

[M+H]+. 

5α-Stigmast-3,6-dione (12). White powder; [α]25
D  +14.6 (c 0.40, MeOH); 1H NMR (500 

MHz, CDCl3): δ 0.68 (s, 3H), 0.80 (d, 3H, J = 6.5 Hz), 0.82 (d, 3H, J = 6.5 Hz), 0.84 (t, 3H, J 

= 7.5 Hz), 0.92 (d, 3H, J = 6.5 Hz), 0.95 (s, 3H); 13C NMR (125 MHz, CDCl3): δ 12.1, 12.2, 

12.7, 18.8, 19.1, 20.0, 21.8, 23.2, 24.1, 26.1, 28.2, 29.2, 33.9, 36.2, 37.1, 37.5, 38.1, 38.2, 39.5, 

41.4, 43.1, 45.9, 46.8, 53.6, 56.1, 56.7, 57.6, 209.6, 211.3; ESI-MS m/z 429 [M+H]+. 



3β-Sitostanol (13). White powder; [α] 25
D  +22.4 (c 0.30, MeOH); 1H NMR (500 MHz, 

CDCl3): δ 0.68 (s, 3H), 0.81 (d, 3H, J = 6.5 Hz), 0.83 (d, 3H, J = 6.5 Hz), 0.84 (t, 3H, J = 7.0 

Hz), 0.92 (d, 3H, J = 6.5 Hz), 1.01 (s, 3H); ESI-MS m/z 417 [M+H]+. 

6α-Hydroxy-β-sitostenone (14). White powder; [α]25
D  +8.9 (c 0.30, MeOH); 1H NMR (500 

MHz, CDCl3): δ 0.71 (s, 3H), 1.18 (s, 3H), 0.92 (d, 3H, J = 6.5 Hz), 0.84 (d, 3H, J = 6.5 Hz), 

0.81 (d, 3H, J = 6.5 Hz), 0.85 (t, 3H, J= 7.0 Hz), 4.33 (dd, 1H, J= 11.5, 4.5 Hz), 6.18 (s, 1H); 

13C NMR (125 MHz, CDCl3): δ 12.0, 12.1, 18.3, 18.7, 19.0, 19.8, 21.0, 23.1, 24.2, 26.1, 28.1, 

29.2, 33.8, 33.9, 34.2, 36.1, 36.3, 39.0, 39.5, 41.5, 42.5, 45.9, 53.8, 55.6, 56.0, 68.6, 119.7, 

158.7, 199.5; ESI-MS m/z 429 [M+H]+.  

  


