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Figure SI.1: Chemical structures of aloesaponol I (1), aloesaponarin I (2), aloesaponol IV (3), β-sorigenin-1-O-
methylether (4), emodin (5), and chrysophanol (6).  
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Supplementary table 1: Analysis of UPLC data of A. marlothii roots DCM:MeOH extract run in ESI positive-mode 

RT 
(min) 

Acquired 
[M+H]+ 
m/z 

Formula  
of  
possible  
structure 

Theoretical 
[M+H]+ 
m/z 

Calculated  
accurate  
mass  
(Da) 

Possible structure iFit value MS/MS Data (fragments) 

8.71 317.1104 C17H16O6 317.3139 317.1025 Aloesaponol I 0.001 285.0761 [M+H]+-CH3OH 
267.0632 [M+H]+-CH3OH-H2O 
211.0749 [M+H]+- CH3OH-H2O -2CO 

9.97 259.1021 C15H14O4 259.2778 259.0970 Prechrysophanol or 
Aloesaponol II 

0.011 241.0855 [M+H]+-H2O
195.0797 [M+H]+-2H2O-CO
165.0696 [M+H]+-2H2O-CO-C2H6

11.38 313.0786 C17H12O6 313.2822 313.0712 Aloesaponarin I 0.001 281.0435 [M+H]+-CH3OH 
225.0539 [M+H]+- CH3OH-2CO 
197.0595 [M+H]+- CH3OH-3CO 
169.0643 [M+H]+- CH3OH-4CO 
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Supplementary table 2: 1H (500 MHz) and 13C (125 MHz) NMR data of isolated aloesaponol I (1) in methanol-d4 
compared to the published data (Canche-Escamilla et al., 2019) 

Position Isolated aloesaponol I (methanol-D4) Data published for aloesaponol I (1H, 400 MHz 
13C, 100 MHz) (Canche-Escamilla et al., 2019) 

δH (m, J in Hz) δC δH (m, J in Hz) δC 
1  204.30 204.18
2 2.74 (dd, 7.2, 17.5, 1Ha) 

2.97 (d, 7.6, 1Hb) 
47.69 2.69 (dd, 16.7, 7.1, 1Ha) 

2.95 (dd, 17.2, 3.6, 1Hb) 
46.9 

3 4.33 (m, 1H) 66.83 4.25 (m, 1H) 64.98
4 2.97 (dd, 3.26, 13.3, 1Ha)  

3.2 (dd, 3.26, 15.5, 1Hb) 
39.06 2.90 (dd, 15.8, 7.1, 1Ha)

3.12 (dd, 15.8, 3.4, 1Hb) 
38.06

5 6.83 (s, 1H) 108.76 6.93 (s, 1H) 108.07
5a  138.13 137.74
6  156.82 155.59
7  139.14  125.95 
8  143.07  137.16 
8a  111.72  115.88 
9  168.00 166.45
9a  117.67 110.76
10 6.87 (s, 1H) 118.18 6.95 (s, 1H) 117.08
10a  126.81  141.32 
1’  171.15  168.72 
O-CH3 3.92 (s, 3H) 52.90 3.85 (s, 3H) 52.61 
8-CH3 2.77 21.34 2.70 (s, 3H) 21.06

 

Supplementary table 3: 1H (500 MHz) and 13C (125 MHz) NMR data of aloesaponarin I (2) (CDCl3) compared to the 
published data (Abdissa et al., 2017). 

Position Isolated Aloesaponarin I (CDCl3) Data published for Aloesaponarin I 
(1H, 500 MHz 13C, 125 MHz) (Abdissa et 

al., 2017) 
δH (m, J in Hz) δC δH (m, J in Hz) δC 

1  148.10  148.1 
1a  121.22  121.2 
2  124.63  132.8 
3  163.64 162.6 
4 7.79 (s, 1H) 115.21 7.80 (s, 1H) 115.2 
4a  138.92 138.9 
5 7.31 (dd, 1.07, 8.31, 1H) 119.11 7.77 (d, 7.6, 1H) 119.1 
6 7.62 (t, 8.10, 1H) 135.97 7.62 (t, 7.6, 1H) 136 
7 7.77 (dd, 1.07, 7.50, 1H) 125.18 7.31 (d, 8.2, 1H) 125.2 
8  162.61 163.6 
9  190.1 189.7 
9a  117.64 115.3 
10  182.7  182.3 
10a  132.77  124.6 
1’  170.67  170.7 
 -OCH3 4.06 (s, 3H) 53.36 4.06 (s, 3H) 53.3 
CH3 2.97 (s, 3H) 22.04 2.98 (s, 3H) 22 
8-OH 12.93 (s, 1H) 12.93 (s, 1H)  
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Supplementary table 4: Comparison of 1H (500 MHz) and 13C (125 MHz) NMR data of isolated aloesaponol IV (3) in 
CDCl3 to the published 1H (500 MHz) data in CDCl3 (no record of 13C NMR found in 
literature) (Yagi et al., 1977). 

Position Isolated aloesaponol IV (CDCl3) Data published for aloesaponol IV (1H, 500 
MHz) (Yagi et al., 1977) 

δH (m, J in Hz) δC δH (m, J in Hz) 
1  201.72
2 4.44 (dd, 4.41 and 9.6, 1H) 76.59 4.38 (dd, 4 and 8, 1H)
3 2.55 (m, 1H) 

2.37 (m, 1H) 
36.97 2.3 - 2.5 (m, 2H)

4 5.14 (brs, 1H) 66.95 5.06 (dd, 4 and 6, 1H)
5 6.78 (s, 1H) 113.93 6.71 (d, 1.5, 1H)
5a  144.68
6  107.19  
7 7.03 (s, 1H) 119.14 6.92 (d, 1.5, 1H) 
8  157.95  
8a  139.63
9  166.49
9a  137.99
10 7.14 (s, 1H) 117.45 7.06 (s, 1H) 
10a  111.67  
 -OCH3 3.68 (s, 3H) 59.30 3.64 (s, 3H) 
CH3 2.46 (s, 3H) 22.35 2.42 (s, 3H)
8-OH 9.59 (s, 1H) 9.51 (s, 1H)
9-OH 15.80 (s, 1H) 15.70 (s, 1H)

 

Supplementary table 5: 1H (500 MHz) and 13C (125 MHz) NMR data of isolated β-sorigenin-1-O-methylether (4) 
compared to the published data (Abegaz and Kebede, 1995). 

Position Isolated β-sorigenin-1-O-methylether 
(CDCl3) 

Data published for β-sorigenin-1-O-
methylether (1H, 300 MHz 13C, 75 MHz) in 
CDCl3 (Abegaz and Kebede, 1995) 

δH (m, J in Hz) δC δH (m, J in Hz) δC 
1  157.86  156.54 
1a  141.62 141.24
2  168.09 168.22
3 5.38 (d, J =1.2, 2H) 68.94 5.36 (s, 2H) 68.91
3a  110.77  110.49 
4 7.56 (s, 1H) 116.51 7.53 (s, 1H) 116.46 
4a  116.83  116.83 
5 7.38 (d, 8.0, 1H) 119.03 7.35 (br d, 7.7, 1H) 119.07
6 7.52 (t, 8.0, 1H) 131.08 7.52 (t, 7.9, 1H) 131.26
7 6.93 (d, 7.7, 1H) 111.23 6.96 (d, 7.7, 1H) 111.54
8  156.62  156.00 
8a  139.99  139.89 
 -OCH3 4.41 (s, 3H) 65.07 4.45 (s, 3H) 65.16 
8-OH 9.73 (s, 1H) 9.76 (s, 1H)  
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Supplementary table 6: 1H (500 MHz) and 13C (125 MHz) NMR data of isolated emodin (5) in CD2Cl2 compared to the 
published data (Ngan et al., 2017). 

Position Isolated emodin (CD2Cl2) Data published for emodin (1H, 400 MHz 13C, 
100 MHz) (Ngan et al., 2017) 

δH (m, J in Hz) δC δH (m, J in Hz) δC 
1  158.29 161.9
1a  112.94  114.1 
2 7.14 (s, 1H) 124.52 7.15 (s, 1H) 124.6 
3  149.52  148.4 
4 7.73 (s, 1H) 120.80 7.48 (d, 1.2, 1H) 120.9
4a  133.32 133.4
5 7.31 (s, 1H) 129.61 7.06 (s, 1H) 110.4
5a  114.05  135.5 
6  157.65  167.7 
7 7.30 (s, 1H) 129.52 6.51 (s, 1H) 108.4 
8  162.89 165.1
8a  112.65 108.7
9  190.85 189.4
10  186.80  182.2 
3-CH3 2.48 (s, 3H) 22.09 2.41 (s, 3H) 22.0 
1-OH 12.11 (s, 1H)  12.12 (s, 1H)  
6-OH 12.98 (s, 1H)  
8-OH 12.29 (s, 1H)  

 

Supplementary table 7: 1H (500 MHz) and 13C (125 MHz) NMR data of isolated emodin (5) in CD2Cl2 compared to the 
published data (Uzun et al., 2020). 

Position Isolated chrysophanol (CDCl3) Data published for chrysophanol (1H, 400 
MHz 13C, 100 MHz) in CDCl3 (Uzun et al., 
2020) 

δH (m, J in Hz) δC δH (m, J in Hz) δC 
1  162.85 162.8
2 7.13 (s, 1H) 124.54 7.07 (s, 1H) 124.5
3  149.52  149.5 
4 7.67 (s, 1H) 121.55 7.64 (s, 1H) 121.5 
5 7.84 (dd, 1.07, 7.49, 1H) 120.11 7.81 (dd, 1.2, 7.4, 1H) 120.1 
5a  133.77 133.75
6 7.69 (t, 8.33, 1H) 137.13 7.67 (dd, 8.4, 7.5, 1H) 137.1
7 7.31 (dd, 1.07, 8.42, 1H) 124.74 7.28 (dd, 1.2, 8.4, 1H) 124.7
8  162.55  162.5 
8a  116.01  115.99 
9  192.71  192.7 
9a  113.87 113.85
10  182.25 182.1
10a  133.40 133.38
 -CH3 2.49 (s, 3H) 22.44 2.46 (s, 3H) 22.4 
1-OH 12.05 (s, 1H)  12.01 (s, 1H)  
8-OH 12.16 (s, 1H)  12.12 (s, 1H)  
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Figure SI.2: 1H NMR (500 MHz, CD3OD) spectrum of aloesaponol I (1) 

 

Figure SI.3: 13C NMR (500 MHz, CD3OD) spectrum of aloesaponol I (1) 

 



8 
 

 

Figure SI.4: 1H NMR (500 MHz, CD3OD) spectrum of aloesaporarin I (2) 

 

Figure SI.5: 13C NMR (500 MHz, CD3OD) spectrum of aloesaporarin I (2) 
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Figure SI.6: 1H NMR (500 MHz, CDCl3) spectrum of aloesaponol IV (3) 

 

Figure SI.7: 13C NMR (500 MHz, CDCl3) spectrum of aloesaponol IV (3) 
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Figure SI.8: HSQC spectrum (500 MHz, CDCl3) of aloesaponol IV (3) 
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Figure SI.9: HMBC spectrum (500 MHz, CDCl3) of aloesaponol IV (3) 
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Figure SI.10: COSY spectrum (500 MHz, CDCl3) of aloesaponol IV (3) 
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Figure SI.11: 1H NMR (500 MHz, CD2Cl2) spectrum of β-sorigenin-1-O-methylether (4) 

 

Figure SI.12: 13C NMR (500 MHz, CD2Cl2) spectrum of β-sorigenin-1-O-methylether (4) 
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Figure SI.13: HSQC spectrum (500 MHz, CD2Cl2) of β-sorigenin-1-O-methylether (4) 
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Figure SI.14: HMBC spectrum (500 MHz, CD2Cl2) of β-sorigenin-1-O-methylether (4) 
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Figure SI.15: COSY spectrum (500 MHz, CD2Cl2) of β-sorigenin-1-O-methylether (4) 
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Figure SI.16: 1H NMR (500 MHz, CD2Cl2) spectrum of emodin (5) 

 

 

Figure SI.17: 13C NMR (500 MHz, CD2Cl2) spectrum of emodin (5) 
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Figure SI.18: 1H NMR (500 MHz, CDCl3) spectrum of chrysophanol (6) 

 

 

Figure SI.19: 13C NMR (500 MHz, CDCl3) spectrum of chrysophanol (6) 
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Figure SI.20: Binding pose and schematic representation of the interactions pyronaridine makes with surrounding 
residues of the DNA topoisomerase II enzyme 
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