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Figure S1: 1H NMR spectrum of a chloroform extract from roots of Carpesium cernuum (upper part) 
and 1H NMR spectrum of a standard sample of 8.9-epoxy-10-isobutyryloxythymol isobutyrate 
(compound 13; lower part) 

Figure S2: HRESIMS spectrum of compound 1. 

Figure S3: 1H NMR spectrum of compound 1 in CDCl3 (upper part) and CD3OD (lower part). 

Figure S4:  13C NMR spectrum of compound 1 in CD3OD. 

Figure S5: COSY spectrum of compound 1 in CD3OD. 

Figure S6: HSQC spectrum of compound 1 in CD3OD. 

Figure S7: HMBC spectrum of compound 1 in CD3OD. 

Figure S8: NOESY spectrum of compound 1 in CD3OD. 

Figure S9: HRESIMS spectrum of compound 4. 

Figure S10: 1H NMR spectrum of compound 4 in CD3OD. 

Figure S11: 13C NMR spectrum of compound 4 in CD3OD. 

Figure S12: COSY spectrum of compound 4 in CD3OD. 

Figure S13: HSQC spectrum of compound 4 in CD3OD. 

Figure S14: HMBC spectrum of compound 4 in CD3OD. 

Figure S15: NOESY spectrum of compound 4 in CD3OD. 

Figure S16: HRESIMS spectrum of compound 11. 

Figure S17: 1H NMR spectrum of compound 11 in CDCl3. 

Figure S18: 13C NMR spectrum of compound 11 in CDCl3. 

Figure S19: COSY spectrum of compound 11 in CDCl3. 

Figure S20: HSQC spectrum of compound 11 in CDCl3.  

Figure S21: HMBC spectrum of compound 11 in CDCl3. 

Figure S22: NOESY spectrum of compound 11 in CDCl3. 



Table S1. 13C NMR (100.63 MHz) data of 8α-angeloyloxy-4β-hydroxy-5β-(3-methylbutyryloxy)-9-oxo-
germacran-7β,12-olide (1), 8α-angeloyloxy-4β-hydroxy-5β-isobutyryloxy-9-oxo-germacran-7β,12-olide 
[30], 9β-angeloyloxy-4β,8α-dihydroxy-5β-(3-methylbutyryloxy)-3-oxo-germacran-6α,12-olide (4), and 
cardivarolide G [33] in CD3OD. 
Figure S23: Fractionation scheme: A flowchart representing the chromatographic separation of a 
crude chloroform extract from aerial parts of Carpesium cernuum L. (EtOAc: ethyl acetate; MeOH: 
methanol; conditions for the preparative HPLC separations are specified in section 4.6.1. of the main 
text). 
Figure S24: Fractionation scheme: A flowchart representing the chromatographic separation of a 
crude chloroform extract from roots of Carpesium cernuum L. (EtOAc: ethyl acetate; MeOH: methanol; 
conditions for the preparative HPLC separations are specified in section 4.6.2. of the main text).  



Figure S1: 1H NMR spectrum of a chloroform extract from roots of Carpesium cernuum (upper part) and 1H NMR 
spectrum of a standard sample of 8.9-epoxy-10-isobutyryloxythymol isobutyrate (compound 13; lower part) 



 
 

 
 

 
 
Figure S2: HRESIMS spectrum of compound 1 
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Figure S3: 1H NMR spectrum of compound 1 in CDCl3 (upper part) and CD3OD (lower part). 

 



 

 
 
Figure S4:  13C NMR spectrum of compound 1 in CD3OD. 
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Figure S5: COSY spectrum of compound 1 in CD3OD. 

 

 



 

 

 

 

 
 

Figure S6: HSQC spectrum of compound 1 in CD3OD. 

 



 

 

 
 

Figure S7: HMBC spectrum of compound 1 in CD3OD. 

 

 



 

 

 

 
 

 

Figure S8: NOESY spectrum of compound 1 in CD3OD. 

 

 



 

 

 
 

 
 

 

Figure S9: HRESIMS spectrum of compound 4. 
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Figure S10: 1H NMR spectrum of compound 4 in CD3OD. 

 



 

 

 
 

 

Figure S11: 13C NMR spectrum of compound 4 in CD3OD. 
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Figure S12: COSY spectrum of compound 4 in CD3OD. 

 



 

 

 

 
 

 

 

Figure S13: HSQC spectrum of compound 4 in CD3OD. 

 



 

 

 
 

Figure S14: HMBC spectrum of compound 4 in CD3OD. 

 



 

 

 
 

 

Figure S15: NOESY spectrum of compound 4 in CD3OD. 

 

 



 

 

 

 
 

 
 

Figure S16: HRESIMS spectrum of compound 11. 
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Figure S17: 1H NMR spectrum of compound 11 in CDCl3. 

 

 



 

 

 
 

 

Figure S18: 13C NMR spectrum of compound 11 in CDCl3. 
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Figure S19: COSY spectrum of compound 11 in CDCl3. 

 



 

 

 
 
 
 
Figure S20: HSQC spectrum of compound 11 in CDCl3.  

 
 
 



 
 
 

 
 
 
 
 
Figure S21: HMBC spectrum of compound 11 in CDCl3. 

 
 
 



Figure S22: NOESY spectrum of compound 11 in CDCl3. 



Table S1. 13C NMR (100.63 MHz) data of 8α-angeloyloxy-4β-hydroxy-5β-(3-methylbutyryloxy)-9-oxo-
germacran-7β,12-olide (1), 8α-angeloyloxy-4β-hydroxy-5β-isobutyryloxy-9-oxo-germacran-7β,12-olide 
[30], 9β-angeloyloxy-4β,8α-dihydroxy-5β-(3-methylbutyryloxy)-3-oxo-germacran-6α,12-olide (4), and 
cardivarolide G [33] in CD3OD. 

Position Compound
 
 1 

C (ppm)

8α-angeloyloxy-
4β-hydroxy-5β-

isobutyryloxy-9-
oxo-germacran-
7β,12-olide [30] 

C (ppm) 

Compound 4 
C (ppm) 

Cardivarolide G [33] 
C (ppm) 

1 21.4 22.9 25.4 25.4 
2 36.2 37.7 33.0 33.2 
3 33.1 34.5 217.7 217.8 
4 72.4 73.8 80.4 80.4 
5 77.3 78.6 78.2 78.1 
6 72.0 73.3 79.9 80.0 
7 44.9 46.3 41.7 41.6 
8 78.4 79.8 70.6 70.3 
9 212.1 213.5 78.5 78.7 
10 41.3 42.7 30.0 29.9 
11 133.5 134.0 132.8 132.8 
12 169.4 170.7 169.6 169.7 
13 126.0 127.4 123.9 123.9 
14 19.5 20.9 20.0 20.0 
15 23.5 24.8 23.5 23.4 
1' 173.4 178.7 172.4 167.1 
2' 42.2 34.9 42.8 127.5 
3' 25.1 19.2 25.4 138.4 
4' 21.4 19.2 21.4 19.3 
5' 21.4 21.4 14.6 
1" 165.7 167.1 167.8 173.2 
2" 126.0 127.4 127.9 43.2 
3" 141.7 143.1 137.7 25.4 
4" 19.2 20.7 19.5 21.4 
5" 14.7 16.1 14.7 21.5 



 
 
 
 

 
 
 
 
 
Figure S23: Fractionation scheme: A flowchart representing the chromatographic separation of a 
crude chloroform extract from aerial parts of Carpesium cernuum L. (EtOAc: ethyl acetate; MeOH: 
methanol; conditions for the preparative HPLC separations are specified in section 4.6.1. of the main 
text). 
 



 
 
 

 
 
 
 
 
 
Figure S24: Fractionation scheme: A flowchart representing the chromatographic separation of a 
crude chloroform extract from roots of Carpesium cernuum L. (EtOAc: ethyl acetate; MeOH: methanol; 
conditions for the preparative HPLC separations are specified in section 4.6.2. of the main text).  
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