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Figure S1. RP-HPLC chromatogram profile of fraction-3 from oocytes of Rhinella alata
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Figure S2. *H NMR spetrum (400 MHz in Methanol-ds) of 19-formyl-dyscinobufotalin (3)
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Figure S3. C NMR spetrum (100 MHz in Methanol-ds) of 19-formyl-dyscinobufotalin (3)
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Figure S4. DEPT-135 NMR spetrum (in Methanol-ds) of 19-formyl-dyscinobufotalin (3)
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Figure S5. HMBC NMR spetrum (in Methanol-ds) of 19-formyl-dyscinobufotalin (3)
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Figure S6. HSQC NMR spetrum (in Methanol-ds) of 19-formyl-dyscinobufotalin (3)
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Figure S9. Alignment and superposition of 24 cruzipains and cocrystallized ligands obtained from the Protein Data Bank.
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NMR data for bufadienolides 1, 2, 4-7 isolated from the oocytes of Rhinella alata

16B-Hydroxyl-hellebrigenin (1) [1]: *H-NMR (Methanol-d4, 400 MHz) §: 8.12 (1H, dd, J =
2.4,9.7, H-22), 7.44 (1H, dd, J = 0.8, 2.4 H-21), 6.19 (1H, dd, J = 0.8, 9.8, H-23), 4.50
(1H, t, J = 6.8, H-16), 4.15 (1H, m, H-3), 2.75 (1H, d, J = 8.3, H-17), 2.51 (1H, dd, J = 7.3,
14.6, H-15a), 1.76 (1H, m, H-15b), 10.05 (1H, s, H-19), 0.75 (3H, s, H-18). 1°C-NMR
(Methanol-d4, 100 MHz) &: 210.2 (CH, C-19), 165.1 (C=0, C-24), 152.9 (CH, C-22),
151.9 (CH, C-21), 120.4 (C, C-20), 113.0 (CH, C-23), 85.6 (C, C-14), 75.9 (C, C-5), 73.4
(CH, C-16), 68.1 (CH, C-3), 59.4 (CH, C-17), 56.3 (C, C-10), 50.2 (C, C-13), 43.0 (CH, C-
8), 42.4 (CH,, C-15), 41.8 (CH, C-12), 40.5 (CH, C-9), 38.7 (CH2, C-4), 37.5 (CH2, C-6),
27.7 (CHz, C-2), 25.3 (CH2, C-7), 23.4 (CH2, C-11), 18.6 (CH2, C-1), 17.2 (CH3s, C-18).

Desacetyl-bufotalin (2) [2]: yellow solid; tH-NMR (DMSO-d, 400 MHz) &: 8.08 (1H, dd, J
=24,9.8,H-22), 7.47 (1H, d, J = 1.9, H-21), 6.12 (1H, d, J = 9.8, H-23), 4.42 (1H, t, J =
7.8, H-16), 3.89 (1H, br s, H-3), 2.63 (1H, d, J = 8.2, H-17), 2.44 (1H, dd, J = 8.3, 14.6, H-
15a), 1.60 (1H, d, J = 14.1, H-15b), 0.84 (3H, s, H-19), 0.64 (3H, s, H-18). *C-NMR
(DMSO-d, 100 MHz) é: 161.5 (C=0, C-24), 151.3 (CH, C-22), 150.1 (CH, C-21), 118.6
(C, C-20), 110.9 (CH, C-23), 83.1 (C, C-14), 70.5 (CH, C-16), 64.6 (CH, C-3), 57.5 (CH,
C-17), 48.7 (C, C-13), 42.6 (CH>, C-15), 41.3 (CH, C-8), 39.7 (CH2, C-12), 35.6 (CH, C-5),
34.8 (C, C-10), 34.6 (CH, C-9), 33.0 (CH2, C-4), 29.5 (CH, C-1), 27.5 (CH, C-11), 26.4
(CH2, C-6), 23.7 (CHs, C-19), 20.9 (CH2, C-2), 20.8 (CH2, C-7), 16.8 (CHs, C-18).

Bufotalin (4) [2]: white solid; *H-NMR (CDCls, 400 MHz) 5: 8.02 (1H, dd, J = 2.9, 9.7, H-
22), 7.21 (1H, m, H-21), 6.18 (1H, d, J = 9.7, H-23), 551 (1H, m, H-16), 4.14 (1H, m, H-
3), 2.85 (1H, d, J = 8.7, H-17), 0.93 (3H, s, H-19), 0.76 (3H, s, H-18). 3C-NMR (CDCls,
100 MHz) 5: 170.3 (C=0, C-1°), 162.3 (C=0, C-24), 151.1 (CH, C-21), 149.4 (CH, C-22),
117.1 (C, C-20), 113.3 (CH, C-23), 84.6 (C, C-14), 73.7 (CH, C-16), 67.1 (CH, C-3), 57.3
(CH, C-17), 49.6 (C, C-13), 42.5 (CH, C-8), 41.0 (CH,, C-12), 40.6 (CH2, C-15), 36.0 (CH,
C-5), 35.7 (CH, C-9), 35.5 (C, C-10), 33.4 (CH2, C-4), 29.7 (CHz, C-1), 28.0 (CHz, C-2),
26.5 (CHz, C-6), 23.9 (CHs, C-19), 21.3 (CH2, C-7), 21.2 (CHp, C-11), 21.2 (CH3, C-2"),
16.6 (CH3, C-18).

Cinobufotalin (5) [3]: yellow solid; *H-NMR (CDCls, 400 MHz) &: 7.91 (1H, m, H-22),
7.14 (1H, m, H-21), 6.20 (1H, d, J = 9.9, H-23), 5.42 (1H, d, J = 9.1, H-16), 4.21 (1H, brs,
H-3), 2.78 (1H, d, J = 9.6, H-17), 1.87 (3H, s, H-2"), 0.96 (3H, s, H-19), 0.79 (3H, s, H-18).
13C-NMR (CDCls, 100 MHz) &: 170.4 (C=0, C-17), 162.0 (C=0, C-24), 151.5 (CH, C-21),
148.5 (CH, C-22), 116.3 (C, C-20), 114.1 (CH, C-23), 75.1 (C, C-5), 74.7 (CH, C-16), 72.5
(C, C-14), 68.3 (CH, C-3), 59.6 (CH, C-15), 50.3 (CH, C-17), 45.2 (C, C-13), 42.8 (CH, C-
9), 41.0 (C, C-10), 40.2 (CH2, C-12), 36.9 (CH, C-4), 34.5 (CH>, C-6), 32.3 (CH, C-8),
28.0 (CHz, C-2), 24.9 (CH2, C-1), 23.2 (CH, C-7), 21.5 (CH2, C-11), 20.7 (CH3s, C-2°),
17.3 (CHs, C-18), 16.9 (CHs, C-19).
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Dyscinobufotalin (6) [4]: white solid; *H-NMR (CDCls, 400 MHz) &: 7.91 (1H, m, H-22),
7.14 (1H, m, H-21), 6.20 (1H, d, J = 10, H-23), 5.43 (1H, dd, J = 0.9, 9.2, H-16), 4.22 (1H,
m, H-3), 2.79 (1H, d, J = 9.2, H-17), 0.96 (CHBg, s, H-19), 0.95 (3H, t, J = 7.5, H-3"), 0.80
(CHs, s, H-18). 13C-NMR (CDCl3, 100 MHz) §: 173.8 (C=0, C-1°), 162.0 (C=0, C-24),
151.6 (CH, C-21), 148.6 (CH, C-22), 116.3 (C, C-20), 114.1 (CH, C-23), 75.2 (C, C-5),
74.5 (CH, C-16), 72.5 (C, C-14), 68.3 (CH, C-3), 59.6 (CH, C-15), 50.4 (CH, C-17), 45.2
(C, C-13),42.9 (CH, C-9),41.0 (C, C-10), 40.2 (CH, C-12), 36.8 (CH2, C-4), 34.5 (CH,
C-6), 32.3 (CH, C-8), 28.0 (CHa, C-2), 27.5 (CH2, C-2"), 24.9 (CHa, C-1), 23.2 (CH, C-7),
21.5 (CHy, C-11), 17.3 (CHs, C-18), 16.9 (CHs, C-19), 9.1 (CHjs, C-3°).

Bufalin (7) [2]: white solid; *H-NMR (CDCls, 400 MHz) &: 7.83 (1H, dd, J = 2.4, 9.7, H-
22),7.21 (1H, d, J = 1.9, H-21), 6.26 (1H, d, J = 9.8, H-23), 4.13 (1H, m, H-3), 0.93 (3H, s,
H-19), 0.68 (3H, s, H-18). 3C-NMR (CDCls, 100 MHz) &: 162.8 (C=0, C-24), 148.7 (CH,
C-21), 147.1 (CH, C-22), 123.0 (C, C-20), 115.5 (CH, C-23), 85.7 (C, C-14), 67.3 (CH, C-
3), 51.4 (CH, C-17), 48.6 (C, C-13), 42.6 (CH, C-8), 41.1 (CH>, C-12), 36.2 (CH, C-5),
35.9 (CH, C-9), 35.6 (C, C-10), 33.4 (CH, C-4), 32.9 (CH2, C-15), 29.8 (CH, C-1), 28.9
(CH>, C-16), 28.0 (CH2, C-2), 26.7 (CHa, C-6), 23.9 (CHj3, C-19), 21.6 (CH2, C-11), 21.6
(CHy, C-7), 16.7 (CHs, C-18).
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Figure S10. *H NMR spectra (in Methanol-ds, 400 MHz) of compound 1 (16B-Hydroxyl-hellebrigenin)

13



Compound 2
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Figure S11. *H NMR spectra (in DMSO-d, 400 MHz) of compound 2 (Desacetyl-bufotalin)
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Compound 4
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Figure S12. 'H NMR spectra of (in CDCls, 400 MHz) compound 4 (Bufotalin)
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Compound 5
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Figure S13. *H NMR spectra (in CDCls, 400 MHz) of compound 5 (Cinobufotalin)
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Compound 6
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Figure S14. *H NMR spectra (in CDCls, 400 MHz) of compound 6 (Dyscinobufotalin)
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Compound 7
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Figure S15. *H NMR spectra (in CDCls, 400 MHz) of compound 7 (Bufalin)
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