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Figure S1: 'TH NMR spectrum of a chloroform extract from roots of Carpesium cernuum (upper part)
and 'H 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: 'H NMR spectrum of compound 1 in CDCls (upper part) and CDsOD (lower part).
Figure S4: 3C NMR spectrum of compound 1 in CDsOD.
Figure S5: COSY spectrum of compound 1 in CDs;OD.
Figure S6: HSQC spectrum of compound 1 in CDsOD.
Figure S7: HMBC spectrum of compound 1 in CDsOD.
Figure S8: NOESY spectrum of compound 1 in CDsOD.
Figure S9: HRESIMS spectrum of compound 4.

Figure S10: 'H NMR spectrum of compound 4 in CDsOD.
Figure S11: ®*C NMR spectrum of compound 4 in CDsOD.
Figure S12: COSY spectrum of compound 4 in CDsOD.
Figure S13: HSQC spectrum of compound 4 in CDzOD.
Figure S14: HMBC spectrum of compound 4 in CDsOD.
Figure S15: NOESY spectrum of compound 4 in CDsOD.
Figure S16: HRESIMS spectrum of compound 11.

Figure S17: 'H NMR spectrum of compound 11 in CDCls.
Figure S18: 3C NMR spectrum of compound 11 in CDCls.
Figure S19: COSY spectrum of compound 11 in CDCls.
Figure S20: HSQC spectrum of compound 11 in CDCls.
Figure S21: HMBC spectrum of compound 11 in CDCls.
Figure $22: NOESY spectrum of compound 11 in CDCl.



Table S1. ¥C NMR (100.63 MHz) data of 8a-angeloyloxy-4S-hydroxy-58-(3-methylbutyryloxy)-9-oxo-
germacran-7f3,12-olide (1), 8a-angeloyloxy-4f-hydroxy-5p-isobutyryloxy-9-oxo-germacran-78,12-olide
[30], 98-angeloyloxy-4p,8a-dihydroxy-5p-(3-methylbutyryloxy)-3-oxo-germacran-6a,12-olide (4), and
cardivarolide G [33] in CDsOD.

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



Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min = -1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used fori-FIT =3

Monoisotopic Mass, Even Electron lons

10 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used

C: 0-200 H: 0-200 078 MNa: 1-1
Mass l Calc, Mass l mDa | PPM | DBE I Formula | i-FIT | i-FIT Norm I Fit Conf % | C | H I (o] | Nal
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Figure S2: HRESIMS spectrum of compound 1
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Figure S3: 'H NMR spectrum of compound 1 in CDCls (upper part) and CDsOD (lower part).
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Figure S4: 3C NMR spectrum of compound 1 in CDsOD.
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Figure S5: COSY spectrum of compound 1 in CDsOD.
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Figure S6: HSQC spectrum of compound 1 in CDsOD.
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HMBC spectrum of compound 1 in CD;OD.
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Figure S8: NOESY spectrum of compound 1 in CDsOD.



Single Mass Analysis

Tolerance = 3.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

15 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-200 H: 0-200 0:7-9
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Figure S9: HRESIMS spectrum of compound 4.
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Figure S12: COSY spectrum of compound 4 in CDsOD.
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Figure S13: HSQC spectrum of compound 4 in CD30D.
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Figure S14: HMBC spectrum of compound 4 in CDsOD.
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Figure S15: NOESY spectrum of compound 4 in CDsOD.
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Single Mass Analysis

Tolerance = 3.0 mDa / DBE: min =-1.5, max = 800.0

Element prediction: Off

Number of isotope peaks used for I-FIT =3

Monoisotopic Mass, Even Electron lons

10 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-150 H: 0-250 0:2-4 Na: 1-1
Mass | calc. Mass | mDa | PPm | DBE | Formula |i-em [i-FTNorm [FitConf% | € [ H [ 0 [ Na]
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Figure S16: HRESIMS spectrum of compound 11.
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Figure S17: 'H NMR spectrum of compound 11 in CDCls.
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Figure S18: 3C NMR spectrum of compound 11 in CDCls.
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Figure S19: COSY spectrum of compound 11 in CDCl.
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Figure S20: HSQC spectrum of compound 11 in CDCls.
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Figure S21: HMBC spectrum of compound 11 in CDCl.
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Figure $22: NOESY spectrum of compound 11 in CDCl.
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Table S1. *C NMR (100.63 MHz) data of 8a-angeloyloxy-4p-hydroxy-5p-(3-methylbutyryloxy)-9-oxo-
germacran-7p,12-olide (1), 8a-angeloyloxy-4p-hydroxy-58-isobutyryloxy-9-oxo-germacran-78,12-olide
[30], 9p-angeloyloxy-4p,8a-dihydroxy-55-(3-methylbutyryloxy)-3-oxo-germacran-6a,12-olide (4), and
cardivarolide G [33] in CDsOD.

8a-angeloyloxy-
4p-hydroxy-53-

Position Compound 1 isobutyryloxy-9- ~ Compound 4  Cardivarolide G [33]

8¢ (ppm) oxo-germacran- Sc (ppm) 8c (ppm)
7B,12-olide [30]
Sc (ppm)
1 214 229 254 254
2 36.2 37.7 33.0 332
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
8 784 79.8 70.6 70.3
9 212.1 213.5 78.5 78.7
10 41.3 42.7 30.0 299
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 19.5 209 20.0 20.0
15 235 24.8 235 234
1 173.4 178.7 172.4 167.1
2' 42.2 349 42.8 127.5
3 25.1 19.2 254 138.4
4' 214 19.2 214 19.3
5' 214 214 14.6
1" 165.7 167.1 167.8 173.2
2" 126.0 127.4 127.9 432
3" 141.7 143.1 137.7 254
4" 19.2 20.7 19.5 214

5" 14.7 l6.1 14.7 21.5



Carpesium cernuum L., aerial parts (1 kg)

l Extraction with CHCI, (5 x 4.0 L)

[ Concentrated extract (63.3 g) ]

l CC (silica gel, 0.063-0.200 mm, 300 g)

Fractions 1-6 (eluent: hexane:EtOAc, 99:1, v/v; 600 mL)
Fractions 7-10 (eluent: hexane:EtOAc, 49:1, w/v; 400 mL)
Fractions 11-24 (eluent: hexane:EtOAc, 97:3, v/v; 1400 mL) [

Fractions 25-40 (eluent: hexane:EtOAc, 19:1, wAs;, 1600 mL)
Fractions 41-78 (eluent: hexane:EtOAc, 9:1, wv; 3800 mL) /

|

Fractions 79-187 (eluent: hexane:EtOAc, 4:1, v/v; 10800 mL) » / Fr. 134-139 (646 mg)
4 CC(silica gel, 30 g)

Subfr. 1-18 (eluent: CHCls; 900 mL)
Subfr. 19-38 (eluent:CHCI,;:MeOH, 99:1,v/v; 1000 mL)

|

Subfr. 21 (305 mg) — prep HPLC: tg 25 min — 3;
tr 58 min — 4; t; 69 min — 5

Fr. 101-115 (523 mg) — 155 mg — prep. HPLC:
tg 82 min — 1; tg 112 min — 2

Fractions 188-233 (eluent: hexane:EtOAc, 7:3, v/v; 4600 mL)
Fractions 234-250 (eluent: hexane:EtOAc, 3:2, v/v; 1700 mL) \
Fractions 251-281 (eluent: hexane:EtOAc, 1:1, v/v; 3100 mL) [

Fractions 282-302 (eluent: EtOAc; 2100 mL)

Fr. 183-191 (452 mg) — prep. HPLC: tg 15 min — 6;
tr 53 min — 7; t3 66 min — 7, 8; tg 97 min — 3

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).



l Extraction with CHCl, (5 x 2.0 L)

[ Concentrated extract (10.5 g) ]

l CC (silica gel, 0.063-0.200 mm, 200 g)

Fractions 1-9 (eluent: hexane; 450 mL)

Fractions 10-27 (eluent: hexane:EtOAc, 99:1, v/v; 850 mL) Fr. 96-103 (183 mg)

Fractions 28-44 (eluent: hexane:EtOAc, 49:1, v//; 850 mL) MeQOH insoluble part — 14

Fractions 45-48 (eluent: hexane:EtOAc, 97:3, v/v; 200 mL) MeOH soluble part — prep. HPLC: tz 62 min — 11;
Fractions 49-64 (eluent: hexane:EtOAc, 19:1, v/v; 800 mL) tz 80 min — 9; tg 125 min — 10

}

Fractions 65-135 (eluent: hexane:EtOAc, 9:1, v/v; 3550 mL) — | | Fr. 120-126 (163 mg) — prep. HPLC: tz 80 min — 9
Fr. 131-136 (27 mg) — prep. HPLC: tg 80 min — 9

Fractions 136-183 (eluent: hexane:EtOAc, 4:1, v/v; 2400 mL)

Fractions 184-222 (eluent: hexane:EtOAc, 7:3, v/v; 1950 mL) —, ::r'szjssfws (1129 mg) — prep. HPLC: tg 18 min — 15;
= 50 min —

1 Fr. 202-204 (19 mg) — prep. HPLC: tz 50 min — 12

Fractions 223-263 (eluent: hexane:EtOAc, 3:2, wVv; 2050 mL)
Fractions 264-303 (eluent: hexane:EtOAc, 1:1, wVv; 2000 mL)
Fractions 304-341 (eluent: EtOAc; 1900 mL)

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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