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1. Analytical data 

 

1.1. (3E)-3-(Hydroxyimino)lup-20(29)-en-28-oic acid (3) 

1H NMR (d6-DMSO): δ 0.85 (3H, s, H25), 0.90 (3H, s, H26), 0.93 (3H, s, H27), 0.95 (3H, s, 

H24), 1.06 (3H, s, H23), 1.18 (2H, dq, J1=4.4 Hz, J2=4.4 Hz, J3=4.4 Hz, J4=12.7 Hz, H6), 1.52 

(1H, t, J=11.3 Hz, H18), 1.64 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.67 (2H, ddd, J1=4.0 Hz, 

J2=6.3 Hz, J3=13.1 Hz, H1), 2.12 (1H, ddd, J1=6.3 Hz, J2=11.6 Hz, J3=15.6 Hz, H2), 2.23 (1H, 

ddd, J1=3.6 Hz, J2=11.6 Hz, J3=12.9 Hz, H13), 2.80 (1H, ddd, J1=4.0 Hz, J2=6.0 Hz, J3=15.6 

Hz, H2), 2.95 (1H, dt, J1=4.7 Hz, J2=11.0 Hz, J3=11.0 Hz, H19), 4.56 (1H, dq, J1=1.4 Hz, J2=1.4 

Hz, J3=1.4 Hz, J4=2.5 Hz, H30), 4.68 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.5 Hz, 

H30). 13C NMR (d6-DMSO): δ 14.28 (q, C27), 15.47 (q, C25), 15.68 (q, C26), 16.62 (t, C2), 

18.70 (t, C11), 18.95 (q, C29), 20.84 (t, C6), 23.04 (q, C24), 25.19 (t, C12), 27.59 (q, C23), 

29.26 (t, C15), 30.16 (t, C21), 31.72 (t, C22), 33.52 (t, C16), 36.39 (t, C7), 36.81 (s, C4), 36.81 

(s, C10), 37.76 (d, C13), 38.15 (t, C1), 40.35 (s, C8), 42.11 (s, C14), 46.70 (d, C19), 48.58 (d, 

C18), 49.56 (d, C9), 55.10 (d, C5), 55.49 (s, C17), 109.69 (t, C30), 150.38 (s, C20), 163.47 (s, 

C3), 177.24 (s, C28). MS (ES): m/z = 470.3 [M+H]+, 468.3 [M-H]–. 



4 
 

 

 



5 
 

1.2. Benzyl-3-oxolup-20(29)-en-28-oate (4) 

1H NMR (CDCl3): δ 0.79 (3H, d, J=0.4 Hz, H25), 0.90 (3H, d, J=0.9 Hz, H26), 0.95 (3H, d, 

J=0.8 Hz, H27), 1.02 (3H, s, H24), 1.06 (3H, s, H23), 1.12 (2H, dt, J1=3.3 Hz, J2=3.3 Hz, 

J3=13.5 Hz, H15), 1.30 (1H, t, J=11.4 Hz, H18), 1.30 (1H, dd, J1=3.3 Hz, J2=11.3 Hz, H5), 

1.68 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.68-1.73 (2H, m, H12), 1.84-1.94 (6H, m, 

H1+H7+H21), 2.22 (1H, ddd, J1=3.7 Hz, J2=11.5 Hz, J3=12.9 Hz, H13), 2.29 (2H, ddd, J1=3.1 

Hz, J2=3.5 Hz, J3=13.0 Hz, H22), 2.39 (1H, ddd, J1=4.4 Hz, J2=7.6 Hz, J3=15.6 Hz, H2), 2.48 

(1H, ddd, J1=7.6 Hz, J2=9.8 Hz, J3=15.6 Hz, H2), 3.03 (1H, dt, J1=4.8 Hz, J2=11.0 Hz, J3=11.0 

Hz, H19), 4.60 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, H30), 4.73 (1H, dq, J1=0.7 

Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.3 Hz, H30), 5.10 (1H, d, J=12.3 Hz, H1'), 5.15 (1H, d, J=12.3 

Hz, H1'), 7.30-7.39 (5H, m, H3'-H5'). 13C NMR (CDCl3): δ 14.57 (q, C27), 15.61 (q, C25), 

15.94 (q, C26), 19.35 (q, C29), 19.62 (t, C11), 21.01 (q, C24), 21.38 (t, C6), 25.52 (t, C12), 

26.60 (q, C23), 29.52 (t, C15), 30.54 (t, C21), 32.03 (t, C22), 33.57 (t, C16), 34.13 (t, C2), 36.87 

(s, C10), 36.89 (t, C7), 38.25 (d, C13), 39.61 (t, C1), 40.57 (s, C8), 42.42 (s, C14), 46.88 (d, 

C19), 47.31 (s, C4), 49.35 (d, C18), 49.89 (d, C9), 54.94 (d, C5), 56.50 (s, C17), 65.74 (t, C1'), 

109.62 (t, C30), 128.06 (d, C5'), 128.24 (d, C4'), 128.48 (d, C3'), 136.45 (s, C2'), 150.48 (s, 

C20), 175.77 (s, C28), 218.20 (s, C3). MS (ES): m/z = 545.3 [M+H]+. 
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1.3. Benzyl-(3E)-3-(hydroxyimino)lup-20(29)-en-28-oate (5) 

1H NMR (CDCl3): δ 0.78 (3H, s, H25), 0.89 (3H, d, J=0.7 Hz, H26), 0.92 (3H, d, J=0.7 Hz, 

H27), 1.06 (3H, s, H24), 1.16 (3H, s, H23), 1.58 (1H, t, J=11.4 Hz, H18), 1.67-1.71 (2H, m, 

H12), 1.67 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.79 (2H, ddd, J1=4.0 Hz, J2=6.5 Hz, J3=13.2 

Hz, H1), 1.84-1.92 (2H, m, H7), 1.84-1.92 (2H, m, H21), 2.20 (1H, ddd, J1=3.7 Hz, J2=11.6 

Hz, J3=13.0 Hz, H13), 2.27-2.32 (1H, m, H2), 2.27-2.32 (2H, m, H16), 2.96 (1H, ddd, J1=4.0 

Hz, J2=6.0 Hz, J3=15.7 Hz, H2), 3.02 (1H, dt, J1=4.7 Hz, J2=11.0 Hz, J3=11.0 Hz, H19), 4.60 

(1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, H30), 4.72 (1H, dq, J1=0.7 Hz, J2=0.7 

Hz, J3=0.7 Hz, J4=2.3 Hz, H30), 5.09 (1H, d, J=12.3 Hz, H1'), 5.15 (1H, d, J=12.3 Hz, H1'), 

7.29-7.38 (3H, m, H3'-H5'). 13C NMR (CDCl3): δ 14.50 (q, C27), 15.70 (q, C25), 15.70 (q, 

C26), 17.60 (t, C2), 19.00 (t, C11), 19.30 (q, C29), 21.20 (t, C6), 22.90 (q, C24), 25.50 (t, C12), 

27.30 (q, C23), 29.50 (t, C15), 30.50 (t, C21), 32.10 (t, C22), 33.80 (t, C16), 36.90 (t, C7), 37.20 

(s, C10), 38.20 (d, C13), 38.60 (t, C1), 40.30 (s, C4), 40.70 (s, C8), 42.40 (s, C14), 46.90 (d, 

C19), 49.40 (d, C18), 50.10 (d, C9), 55.50 (d, C5), 56.50 (s, C17), 65.70 (t, C1'), 109.60 (t, 

C30), 128.10 (d, C5'), 128.20 (d, C4'), 128.50 (d, C3'), 136.50 (s, C2'), 150.50 (s, C20), 168.50 

(s, C3), 175.80 (s, C28). MS (ES): m/z = 560.4 [M+H]+. 
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1.4. (3E)-3-{[(Pyridin-3-ylcarbonyl)oxy]imino}lup-20(29)-en-28-oic acid (6) 

1H NMR (CDCl3): δ 0.95 (3H, s, H26), 0.97 (3H, s, H25), 0.97 (3H, s, H27), 1.19 (3H, s, H24), 

1.31 (3H, s, H23), 1.69 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.82 (2H, ddd, J1=4.7 Hz, J2=6.3 

Hz, J3=13.2 Hz, H1), 1.95-2.02 (4H, m, H7+H21), 2.25 (1H, ddd, J1=3.6 Hz, J2=11.7 Hz, 

J3=13.0 Hz, H13), 2.29 (2H, dt, J1=3.4 Hz, J2=3.4 Hz, J3=12.8 Hz, H22), 2.54 (1H, ddd, J1=6.3 

Hz, J2=10.9 Hz, J3=15.4 Hz, H2), 2.90 (1H, ddd, J1=4.7 Hz, J2=6.5 Hz, J3=15.4 Hz, H2), 3.01 

(1H, dt, J1=4.7 Hz, J2=10.8 Hz, J3=10.8 Hz, H19), 4.60 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 

Hz, J4=2.4 Hz, H30), 4.73 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.4 Hz, H30), 7.90 

(1H, dd, J1=5.7 Hz, J2=7.7 Hz, H5'), 7.93 (1H, d, J=5.7 Hz, H6'), 8.84 (1H, bs, H3'), 8.84 (1H, 

bs, H4'). 13C NMR (CDCl3): δ 14.60 (q, C27), 15.90 (q, C26), 16.10 (q, C25), 19.00 (t, C11), 

19.30 (q, C29), 20.10 (t, C2), 21.30 (t, C6), 22.70 (q, C24), 25.40 (t, C12), 27.40 (q, C23), 29.60 

(t, C15), 30.50 (t, C21), 32.10 (t, C22), 33.70 (t, C16), 37.00 (t, C7), 37.20 (s, C10), 38.40 (d, 

C13), 39.10 (t, C1), 40.70 (s, C4), 41.70 (s, C8), 42.50 (s, C14), 46.90 (d, C19), 49.10 (d, C18), 

50.10 (d, C9), 55.40 (d, C5), 56.30 (s, C17), 109.70 (t, C30), 123.20 (d, C6'), 126.60 (d, C5'), 

137.90 (s, C2'), 142.10 (d, C3'), 149.70 (d, C4'), 150.40 (s, C20), 162.40 (s, C3), 177.60 (s, C1'), 

180.90 (s, C28). MS (ES): m/z = 575.3 [M+H]+. 
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1.5. (3E)-3-{[(Pyrazin-2-ylcarbonyl)oxy]imino}lup-20(29)-en-28-oic acid (7) 

1H NMR (CDCl3): δ 0.95 (3H, s, H26), 0.97 (3H, s, H25), 0.97 (3H, s, H27), 1.20 (3H, s, H24), 

1.32 (3H, s, H23), 1.62 (1H, t, J=11.4 Hz, H18), 1.69 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.82 

(2H, ddd, J1=4.7 Hz, J2=6.5 Hz, J3=13.3 Hz, H1), 1.95-2.02 (4H, m, H7+H21), 2.22 (1H, ddd, 

J1=3.6 Hz, J2=11.6 Hz, J3=12.8 Hz, H13), 2.28 (2H, dt, J1=3.4 Hz, J2=3.4 Hz, J3=12.5 Hz, 

H22), 2.57 (1H, ddd, J1=6.5 Hz, J2=10.8 Hz, J3=15.3 Hz, H2), 2.96 (1H, ddd, J1=4.7 Hz, J2=6.3 

Hz, J3=15.3 Hz, H2), 3.00 (1H, dt, J1=4.7 Hz, J2=10.6 Hz, J3=10.6 Hz, H19), 4.61 (1H, dq, 

J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.4 Hz, H30), 4.74 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 

Hz, J4=2.4 Hz, H30), 8.74 (1H, dd, J1=1.5 Hz, J2=2.4 Hz, H4'), 8.78 (1H, d, J=2.4 Hz, H5'), 

9.32 (1H, d, J=1.5 Hz, H3'). 13C NMR (CDCl3): δ 14.60 (q, C27), 15.90 (q, C26), 16.10 (q, 

C25), 19.00 (t, C11), 19.30 (q, C29), 20.20 (t, C2), 21.20 (t, C6), 22.70 (q, C24), 25.40 (t, C12), 

27.40 (q, C23), 29.60 (t, C15), 30.50 (t, C21), 32.10 (t, C22), 33.70 (t, C16), 37.00 (t, C7), 37.20 

(s, C10), 38.40 (d, C13), 39.10 (t, C1), 40.70 (s, C4), 41.80 (s, C8), 42.50 (s, C14), 46.90 (d, 

C19), 49.10 (d, C18), 50.10 (d, C9), 55.40 (d, C5), 56.30 (s, C17), 109.70 (t, C30), 143.60 (s, 

C2'), 144.50 (d, C4'), 146.10 (d, C3'), 147.50 (d, C5'), 150.30 (s, C20), 161.70 (s, C3), 181.30 

(s, C28). MS (ES): m/z = 576.2 [M+H]+, 574.2 [M-H]–. 
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1.6. Benzyl-(3E)-3-[(prop-2-yn-1-yloxy)imino]lup-20(29)-en-28-oate (8) 

1H NMR (CDCl3): δ 0.78 (3H, s, H25), 0.88 (3H, d, J=0.8 Hz, H26), 0.93 (3H, d, J=0.8 Hz, 

H27), 1.03 (3H, s, H24), 1.10 (2H, dt, J1=3.3 Hz, J2=3.3 Hz, J3=13.6 Hz, H15), 1.13 (3H, s, 

H23), 1.21 (2H, dq, J1=4.6 Hz, J2=12.7 Hz, J3=12.7 Hz, J4=12.7 Hz, H6), 1.58 (1H, t, J1=11.4 

Hz, J2=11.4 Hz, H18), 1.68 (3H, dd, J1=0.8 Hz, J2=1.4 Hz, H29), 1.72 (2H, ddd, J1=4.1 Hz, 

J2=6.4 Hz, J3=13.1 Hz, H1), 2.20 (1H, ddd, J1=3.8 Hz, J2=11.7 Hz, J3=13.0 Hz, H13), 2.25 (1H, 

ddd, J1=6.4 Hz, J2=11.4 Hz, J3=15.5 Hz, H2), 2.28 (2H, dt, J1=3.6 Hz, J2=3.6 Hz, J3=13.0 Hz, 

H22), 2.41 (1H, t, J=2.4 Hz, H8'), 2.85 (1H, ddd, J1=4.1 Hz, J2=6.0 Hz, J3=15.5 Hz, H2), 3.02 

(1H, dt, J1=4.8 Hz, J2=10.9 Hz, J3=10.9 Hz, H19), 4.60 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 

Hz, J4=2.4 Hz, H30), 4.60 (1H, dd, J1=2.4 Hz, J2=15.6 Hz, H6'), 4.63 (1H, dd, J1=2.4 Hz, 

J2=15.6 Hz, H6'), 4.72 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.4 Hz, H30), 5.09 (1H, 

d, J=12.3 Hz, H1'), 5.15 (1H, d, J=12.3 Hz, H1'), 7.29-7.39 (3H, m, H3'-H5'). 13C NMR 

(CDCl3): δ 14.60 (q, C27), 15.70 (q, C26), 15.80 (q, C25), 18.00 (t, C2), 19.00 (t, C11), 19.40 

(q, C29), 21.20 (t, C6), 23.00 (q, C24), 25.60 (t, C12), 27.50 (q, C23), 29.50 (t, C15), 30.60 (t, 

C21), 32.10 (t, C22), 33.80 (t, C16), 36.90 (t, C7), 37.10 (s, C10), 38.20 (d, C13), 38.70 (t, C1), 

40.20 (s, C4), 40.70 (s, C8), 42.40 (s, C14), 46.90 (d, C19), 49.40 (d, C18), 50.10 (d, C9), 55.40 

(d, C5), 56.50 (s, C17), 60.70 (t, C6'), 65.70 (t, C1'), 73.60 (d, C8'), 80.90  (s, C7'), 109.60 (t, 

C30), 128.10 (d, C5'), 128.20 (d, C4'), 128.50 (d, C3'), 136.50 (s, C2'), 150.50 (s, C20), 167.80 

(s, C3), 175.80 (s, C28). MS (ES): m/z = 598.4 [M+H]+. 
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1.7. Benzyl-(3E)-3-[({[(tert-butoxycarbonyl)amino]acetyl}oxy)imino]lup-20(29)-en-28-oate 

(9) 

1H NMR (CDCl3): δ 0.78 (3H, s, H26), 0.88 (3H, s, H25), 0.92 (3H, s, H27), 1.00 (2H, dq, 

J1=4.9 Hz, J2=13.0 Hz, J3=13.0 Hz, J4=13.0 Hz, H12), 1.10 (3H, s, H24), 1.20 (3H, s, H23), 

1.45 (3H, s, H10'), 1.67 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.75 (2H, ddd, J1=4.6 Hz, J2=6.5 

Hz, J3=13.2 Hz, H1), 1.83-1.93 (4H, m, H7+H21), 2.20 (1H, ddd, J1=3.7 Hz, J2=11.6 Hz, 

J3=12.9 Hz, H13), 2.28 (2H, dt, J1=3.5 Hz, J2=3.5 Hz, J3=12.7 Hz, H22), 2.39 (1H, ddd, J1=6.5 

Hz, J2=11.0 Hz, J3=15.3 Hz, H2), 2.82 (1H, ddd, J1=4.6 Hz, J2=6.2 Hz, J3=15.3 Hz, H2), 3.01 

(1H, dt, J1=4.6 Hz, J2=10.9 Hz, J3=10.9 Hz, H19), 4.14 (2H, d, J=4.6 Hz, H7'), 4.59 (1H, dq, 

J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, H30), 4.72 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 

Hz, J4=2.3 Hz, H30), 5.09 (1H, d, J=12.3 Hz, H1'), 5.15 (1H, d, J=12.3 Hz, H1'), 7.30-7.38 

(3H, m, H3'-H5'). 13C NMR (CDCl3): δ 14.50 (q, C27), 15.70 (q, C26), 16.00 (q, C25), 19.00 

(t, C11), 19.30 (q, C29), 19.50 (t, C2), 21.20 (t, C6), 22.60 (q, C24), 25.50 (t, C12), 27.30 (q, 

C23), 28.30 (q, C10'), 29.50 (t, C15), 30.00 (t, C22), 30.50 (t, C21), 33.70 (t, C16), 36.90 (t, 

C7), 37.10 (s, C10), 38.20 (d, C13), 39.00 (t, C1), 40.60 (s, C4), 41.40 (s, C8), 42.20 (t, C7'), 

42.40 (s, C14), 46.90 (d, C19), 49.30 (d, C18), 50.10 (d, C9), 55.40 (d, C5), 56.50 (s, C17), 

65.70 v(t, C1'), 80.00 (s, C9'), 109.60 (t, C30), 128.10 (d, C5'), 128.20 (d, C4'), 128.50 (d, C3'), 

136.50 (s, C2'), 150.50 (s, C20), 155.70 (s, C8'), 170.50 (s, C3), 175.70 (s, C28), 175.80 (s, 

C6'). MS (ES): m/z = 717.4 [M+H]+. 
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1.8. Benzyl-(3E)-3-{[(pyridin-3-ylcarbonyl)oxy]imino}lup-20(29)-en-28-oate (10) 

1H NMR (CDCl3): δ 0.79 (3H, s, H26), 0.93 (3H, d, J=0.6 Hz, H25), 0.93 (3H, d, J=0.6 Hz, 

H27), 1.01 (2H, dq, J1=4.5 Hz, J2=12.9 Hz, J3=12.9 Hz, J4=12.9 Hz, H12), 1.11 (2H, dt, J1=3.4 

Hz, J2=3.4 Hz, J3=13.5 Hz, H15), 1.19 (3H, s, H24), 1.31 (3H, s, H23), 1.58 (1H, t, J=11.4 Hz, 

H18), 1.67 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.81 (2H, ddd, J1=4.6 Hz, J2=6.4 Hz, J3=13.2 

Hz, H1), 1.85-1.93 (4H, m, H7+H21), 2.21 (1H, ddd, J1=3.6 Hz, J2=11.6 Hz, J3=12.8 Hz, H13), 

2.29 (2H, dt, J1=3.5 Hz, J2=3.5 Hz, J3=12.7 Hz, H22), 2.53 (1H, ddd, J1=6.4 Hz, J2=10.9 Hz, 

J3=15.3 Hz, H2), 2.91 (1H, ddd, J1=4.6 Hz, J2=6.2 Hz, J3=15.3 Hz, H2), 3.02 (1H, dt, J1=4.8 

Hz, J2=11.0 Hz, J3=11.0 Hz, H19), 4.59 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, 

H30), 4.72 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.3 Hz, H30), 5.09 (1H, d, J=12.3 Hz, 

H7'), 5.15 (1H, d, J=12.3 Hz, H7'), 7.30-7.38 (5H, m, H9'-H11'), 7.45 (1H, dd, J1=4.8 Hz, J2=8.0 

Hz, H5'), 8.36 (1H, dt, J1=2.0 Hz, J2=2.0 Hz, J3=8.0 Hz, H6'), 8.80 (1H, bdd, J1=1.7 Hz, J2=4.8 

Hz, H4'), 9.24 (1H, dd, J1=0.6 Hz, J2=2.1 Hz, H3'). 13C NMR (CDCl3): δ 14.50 (q, C27), 15.70 

(q, C26), 16.10 (q, C25), 19.00 (t, C11), 19.30 (q, C29), 20.10 (t, C2), 21.30 (t, C6), 22.70 (q, 

C24), 25.50 (t, C12), 27.40 (q, C23), 29.50 (t, C15), 30.50 (t, C21), 32.00 (t, C22), 33.70 (t, 

C16), 36.90 (t, C7), 37.20 (s, C10), 38.20 (d, C13), 39.10 (t, C1), 40.60 (s, C4), 41.70 (s, C8), 

42.40 (s, C14), 46.90 (d, C19), 49.30 (d, C18), 50.10 (d, C9), 55.40 (d, C5), 56.50 (s, C17), 

65.70 (t, C7'), 109.60 (t, C30), 123.70 (d, C5'), 126.20 (s, C2'), 128.10 (d, C11'), 128.20 (d, 

C10'), 128.50 (d, C9'), 136.50 (s, C8'), 137.80 (d, C6'), 149.80 (d, C3'), 150.50 (s, C20), 152.60 

(d, C4'), 162.60 (s, C3), 175.80 (s, C1'), 177.20 (s, C28). MS (ES): m/z = 665.3 [M+H]+. 
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1.9. Benzyl-(3E)-3-{[(pyrazin-2-ylcarbonyl)oxy]imino}lup-20(29)-en-28-oate (11) 

1H NMR (CDCl3): δ 0.79 (3H, s, H26), 0.93 (3H, s, H25), 0.93 (3H, s, H27), 1.19 (3H, s, H24), 

1.31 (3H, s, H23), 1.58 (1H, t, J=11.4 Hz, H18), 1.67 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.80 

(2H, ddd, J1=4.5 Hz, J2=6.5 Hz, J3=13.2 Hz, H1), 1.85-1.94 (4H, m, H7+H21), 2.21 (1H, ddd, 

J1=3.6 Hz, J2=11.5 Hz, J3=12.9 Hz, H13), 2.28 (2H, dt, J1=3.4 Hz, J2=3.4 Hz, J3=12.5 Hz, 

H22), 2.56 (1H, ddd, J1=6.5 Hz, J2=10.8 Hz, J3=15.3 Hz, H2), 2.95 (1H, ddd, J1=4.5 Hz, J2=6.3 

Hz, J3=15.3 Hz, H2), 3.02 (1H, dt, J1=4.8 Hz, J2=11.0 Hz, J3=11.0 Hz, H19), 4.59 (1H, dq, 

J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, H30), 4.72 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 

Hz, J4=2.3 Hz, H30), 5.09 (1H, d, J=12.3 Hz, H6'), 5.15 (1H, d, J=12.3 Hz, H6'), 7.31-7.37 

(5H, m, H8'+H9'+H10'), 8.74 (1H, dd, J1=1.5 Hz, J2=2.5 Hz, H4'), 8.77 (1H, d, J=2.5 Hz, H5'), 

9.32 (1H, d, J=1.5 Hz, H3'). 13C NMR (CDCl3): δ 14.50 (q, C27), 15.70 (q, C26), 16.10 (q, 

C25), 19.00 (t, C11), 19.30 (q, C29), 20.20 (t, C2), 21.30 (t, C6), 22.70 (q, C24), 25.50 (t, C12), 

27.40 (q, C23), 29.50 (t, C15), 30.50 (t, C21), 32.00 (t, C22), 33.70 (t, C16), 36.90 (t, C7), 37.20 

(s, C10), 38.20 (d, C13), 39.10 (t, C1), 40.60 (s, C4), 41.70 (s, C8), 42.40 (s, C14), 46.90 (d, 

C19), 49.30 (d, C18), 50.10 (d, C9), 55.40 (d, C5), 56.50 (s, C17), 65.70 (t, C6'), 109.60 (t, 

C30), 128.10 (d, C10'), 128.20 (d, C9'), 128.50 (d, C8'), 136.40 (s, C7'), 143.60 (s, C2'), 144.50 

(d, C4'), 146.10 (d, C3'), 147.50 (d, C5'), 150.50 (s, C20), 161.80 (s, C3), 175.80 (s, C1'), 177.90 

(s, C28). MS (ES): m/z = 666.8 [M+H]+. 
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1.10. Benzyl-(3E)-3-{[(tricyclo[3.3.1.13,7]dec-1-ylacetyl)oxy]imino}lup-20(29)-en-28-oate 

(12) 

1H NMR (CDCl3): δ 0.78 (3H, s, H26), 0.89 (3H, d, J=0.6 Hz, H25), 0.93 (3H, d, J=0.6 Hz, 

H27), 1.00 (2H, dq, J1=4.8 Hz, J2=12.9 Hz, J3=12.9 Hz, J4=12.9 Hz, H12), 1.12 (3H, s, H24), 

1.24 (3H, s, H23), 1.62-1.72 (10H, m, H9'+H11'), 1.67 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 

1.74 (2H, ddd, J1=4.7 Hz, J2=6.3 Hz, J3=13.2 Hz, H1), 1.83-1.93 (2H, m, H7), 1.96-1.99 (2H, 

m, H10'), 2.16 (2H, s, H7'), 2.20 (1H, ddd, J1=3.7 Hz, J2=11.6 Hz, J3=13.0 Hz, H13), 2.28 (2H, 

dt, J1=3.6 Hz, J2=3.6 Hz, J3=13.0 Hz, H22), 2.37 (1H, ddd, J1=6.3 Hz, J2=11.0 Hz, J3=15.2 Hz, 

H2), 2.80 (1H, ddd, J1=4.7 Hz, J2=6.1 Hz, J3=15.2 Hz, H2), 3.02 (1H, dt, J1=4.7 Hz, J2=11.0 

Hz, J3=11.0 Hz, H19), 4.59 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.3 Hz, H30), 4.72 

(1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.3 Hz, H30), 5.09 (1H, d, J=12.3 Hz, H1'), 5.15 

(1H, d, J=12.3 Hz, H1'), 7.30-7.38 (5H, m, H3'-H5'). 13C NMR (CDCl3): δ 14.60 (q, C27), 15.70 

(q, C26), 16.10 (q, C25), 19.00 (t, C11), 19.40 (q, C29), 19.80 (t, C2), 21.20 (t, C6), 22.70 (q, 

C24), 25.50 (t, C12), 27.20 (q, C23), 28.60 (d, C10'), 29.50 (t, C15), 30.50 (t, C21), 32.00 (t, 

C22), 32.90 (s, C8'), 33.80 (t, C16), 36.70 (t, C11'), 36.90 (t, C7), 37.10 (s, C10), 38.20 (d, 

C13), 39.10 (t, C1), 40.70 (s, C4), 41.40 (s, C8), 42.40 (s, C14), 42.40 (t, C9'), 46.90 (d, C19), 

47.60 (t, C7'), 49.40 (d, C18), 50.10 (d, C9), 55.50 (d, C5), 56.50 (s, C17), 65.70 (t, C1'), 109.60 

(t, C30), 128.10 (d, C5'), 128.20 (d, C4'), 128.50 (d, C3'), 136.50 (s, C2'), 150.60 (s, C20), 

169.30 (s, C3), 175.10 (s, C28), 175.80 (s, C6'). MS (ES): m/z = 736.2 [M+H]+. 
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1.11. Benzyl-(3E)-3-{[({(3S)-2-[(benzyloxy)carbonyl]-1,2,3,4-tetrahydroisoquinolin-3-

yl}carbonyl)oxy]imino}lup-20(29)-en-28-oate (13) 

1H NMR (CDCl3): δ 0.75 (3H, s, H26), 0.80 (3H, s, H25), 0.91 (3H, s, H27), 1.03 (3H, s, H24), 

1.16 (3H, s, H23), 1.59 (2H, dt, J1=1.3 Hz, J2=11.4 Hz, H1), 1.69 (3H, dd, J1=0.7 Hz, J2=1.4 

Hz, H29), 1.87 (2H, m, H7), 1.89 (2H, m, H21), 2.00 (1H, ddd, J1=6.2 Hz, J2=11.1 Hz, J3=15.1 

Hz, H2), 2.21 (1H, ddd, J1=3.7 Hz, J2=11.8 Hz, J3=12.9 Hz, H13), 2.26-2.30 (2H, m, H22), 

2.52 (1H, ddd, J1=4.5 Hz, J2=6.5 Hz, J3=15.1 Hz, H2), 3.03 (1H, dt, J1=4.7 Hz, J2=11.0 Hz, 

J3=11.0 Hz, H19), 3.23 (1H, dd, J1=6.2 Hz, J2=16.0 Hz, H11'), 3.32 (1H, dd, J1=3.1 Hz, J2=16.0 

Hz, H11'), 4.62 (1H, dq, J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.4 Hz, H30), 4.63 (1H, d, J=16.3 

Hz, H4'), 4.74 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 Hz, J4=2.4 Hz, H30), 4.83 (1H, d, J=16.3 

Hz, H4'), 5.09 (1H, d, J=12.2 Hz, H18'), 5.16 (1H, d, J=12.2 Hz, H18'), 5.21 (1H, d, J=12.2 Hz, 

H13'), 5.26 (1H, d, J=12.2 Hz, H13'), 5.33 (1H, dd, J1=3.1 Hz, J2=6.2 Hz, H2'), 7.31-7.44 (3H, 

m, H15'-H17'), 7.31-7.44 (3H, m, H20'-H22'). 13C NMR (CDCl3): δ 14.50 (q, C27), 15.70 (q, 

C26), 15.90 (q, C25), 18.90 (t, C11), 19.40 (q, C29), 19.50 (t, C2), 21.20 (t, C6), 22.50 (q, C24), 

25.50 (t, C12), 27.00 (q, C23), 29.50 (t, C15), 30.60 (t, C21), 31.00 (t, C11'), 32.00 (t, C22), 

33.70 (t, C16), 36.90 (t, C7), 37.00 (s, C10), 38.20 (d, C13), 39.00 (t, C1), 40.60 (s, C4), 41.50 

(s, C8), 42.40 (s, C14), 44.40 (t, C4'), 46.90 (d, C19), 49.40 (d, C18), 50.00 (d, C9), 52.70 (d, 

C2'), 55.40 (d, C5), 56.50 (s, C17), 65.70 (t, C18'), 67.60 (t, C13'), 73.60 (d, C9'), 109.60 (t, 

C30), 126.20 (d, C6'), 126.80 (d, C7'), 127.90 (d, C22'), 128.00 (d, C17'), 128.20 (d, C16'), 

128.20 (d, C21'), 128.50 (d, C15'), 128.50 (d, C20'), 128.60 (d, C8'), 131.50 (s, C5'), 133.10 (s, 

C10'), 136.30 (s, C14'), 136.40 (s, C19'), 150.60 (s, C20), 155.40 (s, C12'), 168.80 (s, C3), 

175.80 (s, C28), 176.90 (s, C1'). MS (ES): m/z = 853.8 [M+H]+. 
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1.12. (3E)-3-{[(Tricyclo[3.3.1.13,7]dec-1-ylacetyl)oxy]imino}lup-20(29)-en-28-oic acid (14) 

1H NMR (CDCl3): δ 0.92 (3H, d, J=0.7 Hz, H26), 0.95 (3H, s, H25), 0.98 (3H, d, J=0.7 Hz, 

H27), 1.12 (3H, s, H24), 1.24 (3H, s, H23), 1.65-1.68 (2H, m, H4'), 1.65-1.68 (1H, m, H5'), 

1.69 (3H, dd, J1=0.7 Hz, J2=1.4 Hz, H29), 1.90 (2H, ddd, J1=4.6 Hz, J2=6.4 Hz, J3=13.4 Hz, 

H1), 1.95-2.00 (4H, m, H7+H21), 1.95-2.00 (2H, m, H6'), 2.12 (2H, s, H2'), 2.22 (1H, ddd, 

J1=3.6 Hz, J2=11.6 Hz, J3=13.0 Hz, H13), 2.27 (2H, dt, J1=3.8 Hz, J2=3.8 Hz, J3=13.0 Hz, 

H22), 2.38 (1H, ddd, J1=6.4 Hz, J2=10.8 Hz, J3=15.2 Hz, H2), 2.81 (1H, ddd, J1=4.6 Hz, J2=6.0 

Hz, J3=15.2 Hz, H2), 3.00 (1H, dt, J1=4.6 Hz, J2=11.0 Hz, J3=11.0 Hz, H19), 4.61 (1H, dq, 

J1=1.4 Hz, J2=1.4 Hz, J3=1.4 Hz, J4=2.4 Hz, H30), 4.74 (1H, dq, J1=0.7 Hz, J2=0.7 Hz, J3=0.7 

Hz, J4=2.4 Hz, H30). 13C NMR (CDCl3): δ 14.60 (q, C27), 15.90 (q, C26), 16.10 (q, C25), 

19.00 (t, C11), 19.30 (q, C29), 19.60 (t, C2), 21.20 (t, C6), 22.60 (q, C24), 25.50 (t, C12), 27.20 

(q, C23), 28.60 (d, C5'), 29.60 (t, C15), 30.50 (t, C21), 32.10 (t, C22), 32.90 (s, C3'), 33.80 (t, 
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C16), 36.70 (t, C6'), 36.90 (t, C7), 37.20 (s, C10), 38.40 (d, C13), 39.10 (t, C1), 40.60 (s, C4), 

41.40 (s, C8), 42.40 (t, C4'), 42.50 (s, C14), 46.90 (d, C19), 47.60 (t, C2'), 49.20 (d, C18), 50.10 

(d, C9), 55.50 (d, C5), 56.40 (s, C17), 109.70 (t, C30), 150.40 (s, C20), 169.40 (s, C3), 175.10 

(s, C1'), 181.80 (s, C28). MS (ES): m/z = 646.4 [M+H]+, 644.4 [M-H]–. 
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1.13. (3β)-3-Hydroxy-20-hydroximino-29-norlupan-28-oic acid (15) 

1H NMR (CDCl3): δ 0.67 (1H, bd, J=10.8 Hz, H5), 0.75 (3H, s, H24), 0.82 (3H, s, H26), 0.93 

(3H, s, H25), 0.96 (3H, s, H23), 0.96 (3H, s, H27), 1.80 (1H, t, J=11.5 Hz, H18), 2.30 (2H, dt, 

J1=3.3 Hz, J2=3.3 Hz, J3=12.9 Hz, H16), 2.33 (1H, ddd, J1=3.5 Hz, J2=11.5 Hz, J3=13.0 Hz, 

H13), 3.20 (1H, dd, J1=5.6 Hz, J2=11.2 Hz, H3), 3.43 (1H, dt, J1=4.4 Hz, J2=10.5 Hz, J3=10.5 

Hz, H19). 13C NMR (CDCl3): δ 13.10 (q, C29), 14.60 (q, C27), 15.40 (q, C24), 16.00 (q, C25), 

16.10 (q, C26), 18.30 (t, C6), 20.70 (t, C11), 25.70 (t, C12), 27.30 (t, C2), 28.00 (q, C23), 28.40 

(t, C15), 29.40 (t, C21), 31.90 (t, C16), 34.20 (t, C22), 37.00 (t, C7), 37.20 (s, C10), 37.80 (d, 

C13), 38.70 (s, C4), 38.80 (t, C1), 40.70 (s, C8), 42.30 (s, C14), 44.50 (d, C19), 49.60 (d, C18), 

50.40 (d, C9), 55.30 (d, C5), 55.90 (s, C17), 79.10 (d, C3), 170.40 (s, C20), 180.90 (s, C28). 

MS (ES): m/z = 474.3 [M+H]+, 472.2 [M-H]–. 
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1.14. Benzyl-(3β)-3-hydroxy-20-oxo-29-norlupan-28-oate (16) 

1H NMR (CDCl3): δ 0.66 (1H, dd, J1=2.0 Hz, J2=11.4 Hz, H5), 0.73 (3H, s, H27), 0.75 (3H, s, 

H23), 0.79 (3H, d, J=0.7 Hz, H25), 0.87 (1H, dt, J1=4.0 Hz, J2=13.0 Hz, J3=13.0 Hz, H1), 0.95 

(3H, s, H24), 0.97 (3H, d, J=0.7 Hz, H26), 1.12 (2H, dt, J1=3.4 Hz, J2=3.4 Hz, J3=13.7 Hz, 

H15), 1.64 (1H, dt, J1=3.5 Hz, J2=3.5 Hz, J3=13.1 Hz, H1), 2.10 (1H, dd, J1=11.0 Hz, J2=11.7 

Hz, H18), 2.16 (3H, s, H29), 2.29 (2H, ddd, J1=3.1 Hz, J2=3.7 Hz, J3=13.1 Hz, H16), 3.18 (1H, 

dd, J1=4.6 Hz, J2=11.6 Hz, H3), 3.26 (1H, dt, J1=4.9 Hz, J2=11.2 Hz, J3=11.2 Hz, H19), 5.09 

(1H, d, J=12.2 Hz, H1'), 5.15 (1H, d, J=12.2 Hz, H1'), 7.30-7.38 (3H, m, H3'-H5'). 13C NMR 

(CDCl3): δ 14.70 (q, C27), 15.30 (q, C24), 15.70 (q, C26), 16.10 (q, C25), 18.30 (t, C6), 20.90 

(t, C11), 27.30 (t, C12), 27.40 (t, C2), 28.00 (q, C23), 28.20 (t, C21), 29.60 (t, C15), 30.20 (q, 

C29), 31.40 (t, C16), 34.20 (t, C7), 36.60 (t, C22), 37.20 (s, C10), 37.20 (d, C13), 38.70 (s, C4), 

38.80 (t, C1), 40.50 (s, C8), 42.20 (s, C14), 49.40 (d, C18), 50.40 (d, C9), 51.10 (d, C19), 55.30 

(d, C5), 56.40 (s, C17), 65.90 (t, C1'), 78.90 (d, C3), 128.20 (d, C5'), 128.30 (d, C4'), 128.50 

(d, C3'), 136.30 (s, C2'), 175.70 (s, C28), 212.30 (s, C20). MS (ES): m/z = 549.4 [M+H]+. 
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1.5 Benzyl-(3β)-3-hydroxy-20-hydroximino-29-norlupan-28-oate (17) 

1H NMR (CDCl3): δ 0.65 (1H, dd, J1=2.2 Hz, J2=11.5 Hz, H5), 0.71 (3H, s, H25), 0.75 (3H, s, 

H24), 0.79 (3H, s, H26), 0.92 (3H, s, H27), 0.95 (3H, s, H23), 1.10 (2H, dt, J1=3.3 Hz, J2=3.3 

Hz, J3=13.4 Hz, H21), 1.77 (1H, t, J=11.3 Hz, H18), 1.89 (3H, s, H29), 2.15 (1H, ddd, J1=3.6 

Hz, J2=11.7 Hz, J3=13.0 Hz, H13), 2.30 (2H, dt, J1=3.2 Hz, J2=3.2 Hz, J3=12.5 Hz, H16), 3.19 

(1H, dd, J1=4.8 Hz, J2=11.3 Hz, H3), 3.32 (1H, dt, J1=3.7 Hz, J2=10.5 Hz, J3=10.5 Hz, H19), 

5.12 (1H, d, J=12.2 Hz, H1'), 5.14 (1H, d, J=12.2 Hz, H1'), 7.29-7.40 (5H, m, H3'+H4'+H5'). 

13C NMR (CDCl3): δ 11.90 (q, C29), 14.50 (q, C27), 15.40 (q, C24), 15.70 (q, C25), 16.00 (q, 

C26), 18.20 (t, C6), 20.80 (t, C11), 25.90 (t, C12), 27.30 (t, C2), 28.00 (q, C23), 28.60 (t, C15), 

29.30 (t, C21), 31.90 (t, C16), 34.20 (t, C22), 36.80 (t, C7), 37.10 (s, C10), 37.70 (d, C13), 

38.80 (t, C1), 38.80 (s, C4), 40.60 (s, C8), 42.30 (s, C14), 44.50 (d, C19), 50.10 (d, C18), 50.30 

(d, C9), 55.30 (d, C5), 56.10 (s, C17), 65.90 (t, C1'), 79.00 (d, C3), 128.20 (d, C5'), 128.50 (d, 

C3'), 128.50 (d, C4'), 136.20 (s, C2'), 164.40 (s, C20), 175.20 (s, C28). MS (ES): m/z = 564.2 

[M+H]+, 562.2 [M-H]–. 
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3.16. (3β)-3-(Acetyloxy)-20-oxo-29-norlupan-28-oic acid (18)  

1H NMR (CDCl3): δ 0.80 (1H, dd, J1=2.0 Hz, J2=11.3 Hz, H5), 0.83 (3H, s, H23), 0.84 (3H, s, 

H25), 0.85 (3H, s, H26), 0.91 (3H, s, H24), 1.60 (3H, s, H27), 2.04 (3H, s, OAc), 2.15 (1H, t, 

J=11.3 Hz, H18), 2.18 (3H, s, H29), 2.26-2.30 (2H, m, H16), 3.24 (1H, dt, J1=5.0 Hz, J2=11.4 

Hz, J3=11.4 Hz, H19), 4.47 (1H, dd, J1=4.8 Hz, J2=11.4 Hz, H3). 13C NMR (CDCl3): δ 14.70 

(q, C27), 15.90 (q, C24), 16.20 (q, C26), 16.50 (q, C25), 18.10 (t, C6), 20.80 (t, C11), 21.30 (q, 

C2'), 23.60 (t, C2), 27.20 (t, C12), 27.90 (q, C23), 28.20 (t, C21), 29.70 (t, C15), 30.10 (q, C29), 

31.40 (t, C16), 34.10 (t, C7), 36.70 (t, C22), 37.10 (s, C10), 37.50 (d, C13), 37.80 (s, C4), 38.30 

(t, C1), 40.60 (s, C8), 42.20 (s, C14), 49.20 (d, C18), 50.20 (d, C9), 51.20 (d, C19), 55.30 (d, 

C5), 56.20 (s, C17), 80.80 (d, C3), 171.00 (s, C1'), 180.70 (s, C28), 212.10 (s, C20). MS (ES): 

m/z = 501.4 [M+H]+, 499.3 [M-H]–. 
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3.17. Benzyl-(3β)-3-(acetyloxy)-20-oxo-29-norlupan-28-oate (19) 

1H NMR (CDCl3): δ 0.73 (3H, s, H24), 0.76 (1H, dd, J1=2.1 Hz, J2=11.5 Hz, H5), 0.82 (3H, d, 

J=0.5 Hz, H25), 0.82 (3H, s, H26), 0.83 (3H, s, H23), 0.95 (1H, dt, J1=4.2 Hz, J2=13.0 Hz, 

J3=13.0 Hz, H1), 0.96 (3H, d, J=0.7 Hz, H27), 1.11 (2H, dt, J1=3.4 Hz, J2=3.4 Hz, J3=13.7 Hz, 

H15), 1.64 (1H, dt, J1=3.5 Hz, J2=3.5 Hz, J3=13.0 Hz, H1), 2.03 (3H, s, H2'), 2.10 (1H, dd, 

J1=10.9 Hz, J2=11.6 Hz, H18), 2.16 (3H, s, H29), 2.29 (2H, ddd, J1=3.2 Hz, J2=3.7 Hz, J3=13.1 

Hz, H16), 3.25 (1H, dt, J1=4.9 Hz, J2=11.3 Hz, J3=11.3 Hz, H19), 4.45 (1H, dd, J1=5.0 Hz, 

J2=11.2 Hz, H3), 5.09 (1H, d, J=12.2 Hz, H3'), 5.14 (1H, d, J=12.2 Hz, H3'), 7.30-7.38 (3H, m, 

H5'-H7'). 13C NMR (CDCl3): δ 14.60 (q, C27), 15.70 (q, C24), 16.20 (q, C26), 16.50 (q, C25), 

18.10 (t, C6), 20.90 (t, C11), 21.30 (q, C2'), 23.60 (t, C2), 27.20 (t, C12), 27.90 (q, C23), 28.20 

(t, C21), 29.60 (t, C15), 30.10 (q, C29), 31.40 (t, C16), 34.10 (t, C7), 36.60 (t, C22), 37.10 (s, 

C10), 37.20 (d, C13), 37.80 (s, C4), 38.30 (t, C1), 40.60 (s, C8), 42.20 (s, C14), 49.40 (d, C18), 
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50.30 (d, C9), 51.20 (d, C19), 55.30 (d, C5), 56.40 (s, C17), 65.90 (t, C3'), 80.80 (d, C3), 128.20 

(d, C7'), 128.30 (d, C6'), 128.50 (d, C5'), 136.30 (s, C4'), 170.90 (s, C1'), 175.70 (s, C28), 212.20 

(s, C20). MS (ES): m/z = 591.5 [M+H]+. 
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2. Elucidation of the oxime configuration 

To elucidate the configuration of the oximes and their derivatives, we have studied the so far 

published results from the literature. The search has been based on the analysis of the 1H and 

13C NMR spectra of the studied compounds. Here, we summarize the findings in ESI, Table S1 

and Table S2. 

 

Table S1. Platanic acid oxime derivatives 

13C NMR (δ 

[ppm]) 
15 17 Compound 14 

(20E) taken 

from ref.39 

Compound 15 

(20Z) taken 

from ref.39 

C(18) 49.6 50.1 49.7 50.4 

C(19) 44.5 44.5 45.1 44.9 

C(20) 170.4 164.4 162.6 162.6 

C(21) 29.4 29.3 28.7 27.7 

C(29) 13.1 11.9 11.5 16.1 



37 
 

1H NMR (δ 

[ppm]) 
15 17 Compound 14 

(20E) taken 

from ref.40 

Compound 15 

(20Z) taken 

from ref.40 

H-C(19) 3.43 3.32 3.44 4.63 

 

Table S2. Betulonic acid oxime derivatives 

13C NMR (δ [ppm]) 3 5 Compound 3 (3E) 

taken from ref.41 

C-2 16.6 17.6 23.4 

C-3 163.5 168.5 168.0 

C-4 36.8 40.3 41.5 

C-23 27.6 27.3 27.9 

C-24 14.3 14.5 14.3 
1H NMR (δ [ppm])    

H-C(23) 1.06 1.16 1.06 

H-C(24) 0.86 0.78 0.83 

 

 

 

3. Antiviral activity 

To determine the anti-HIV-1 and anti-HSV-1 activity of prepared derivatives of betulonic and 

platanic acids, the ability of derivatives to inhibit virus-induced cytopathic effect (CPE) in MT-

4 and Vero cells, respectively, was measured. While the results of testing the compounds 17 

and 18 were presented in the main text of this paper (Table 2; Figure 1; Figure 2), the results 

obtained with less active compounds (4, 5, 8 and 15), as well as those obtained with the parent 

triterpenoids (1 and 2), and with saquinavir or acyclovir, are presented in ESI, Figure S1. 

 

 

 

Figure S1. Antiviral and cytotoxicity evaluation of 1, 2, 4, 5, 8, 15 and saquinavir or acyclovir. 

Anti-HIV-1 activity (A) and cytotoxicity (B) in MT-4 cells and anti-HSV-1 activity (C) and 

cytotoxicity (D) in Vero cells. 
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