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Supplementary Methods

Isolation and Purification of Each Metabolite

Purification conditions for chevalone F (9):

The extract from 4. oryzae NSAR1 with clel, cle3, cle5, cle6, cle7, and olcF' was subjected to silica-gel column
chromatography and eluted stepwise using a dichloromethane: acetone gradient (100:0 to 50:50). Fractions that
contained 9 were further purified by reverse-phase preparative HPLC (70% aqueous acetonitrile, 3.0 mL/min,
fr = 20 min), to yield 7.0 mg of a white solid: [a]*’p -89.3 (c 0.1, CHCI;); for UV spectrum see Figure S1; for
'H and '*C NMR data see Table S5 and Figures S3 and S4; HRMS found m/z 413.2675 [M + H]" (calcd 413.2686
for C26H3704). The NMR data were in good agreement with the reported data.'

Purification conditions for chevalone N (10):

The extract from 4. oryzae NSAR1 with clel, cle2, cle3, cle5, cle6, cle7, and olcF' was subjected to silica-gel
column dichloromethane and eluted stepwise using a dichloromethane: acetone gradient (100:0 to 50:50).
Fractions that contained 10 were further purified by reverse-phase preparative HPLC (65% aqueous acetonitrile,
3.0 mL/min, fzx = 8.6 min), to yield 3.6 mg of a white solid: [a]*’p -87.3 (c 0.1, CH;0H); for UV spectrum see
Figure S1; for '"H and >C NMR data see Table S6 and Figures S5-S10; HRMS found m/z 429.2618 [M + H]"
(caled 429.2636 for C26H370s5).

Purification conditions for chevalone O (11):

The extract from A. oryzae NSAR1 with clel, cle3, cle4, cles, cle6, cle7, and olcF' was purified by reverse-
phase preparative HPLC with a solvent system of water (solvent A) and acetonitrile (solvent B) at a flow rate
of 3.0 mL/min. Separation was performed with solvent B/solvent A using a linear gradient from 10:90 to 100:0
for 30 min (fr = 23.5 min), which yielded 5.1 mg of a white solid: [0]*’> -78.7 (¢ 0.1, CH;0H); for UV spectrum
see Figure S1; for 'H and 3BC NMR data see Table S7 and FiguresS11-S16; HRMS found m/z 429.2647 [M +
H]" (calcd 429.2636 for Ca6H370s).

Purification conditions for chevalone P (12):

The extract from A. oryzae NSAR1 with clel, cle3, cle4, cles, cle6, cle7, and olcF' was purified by reverse-
phase preparative HPLC with a solvent system of water (solvent A) and acetonitrile (solvent B) at a flow rate
of 3.0 mL/min. Separation was performed with solvent B/solvent A using a linear gradient from 10:90 to 100:0
for 30 min (tr = 15.1 min), which yielded 14.1 mg of a white solid: [a]*’> -106.3 (¢ 0.2, CH;0H); for UV
spectrum see Figure S1; for 'H and *C NMR data see Table S8 and Figures S17-S22; HRMS found m/z
445.2605 [M + H]" (calcd 445.2585 for Ca6H370s).
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Purification conditions for chevalone Q (13):

The extract from A. oryzae NSAR1 with clel, cle2, cle3, cled, cle), cleb6, cle7, and olcF' was subjected to silica-
gel column dichloromethane and eluted stepwise using a dichloromethane: acetone gradient (100:0 to 50:50).
Fractions that contained 13 were further purified by reverse-phase preparative HPLC (40% aqueous acetonitrile,
3.0 mL/min, fx= 13.2 min), to yield 8.0 mg of a white solid: [a]*’> -14.0 (c 0.05, CH;0H); for UV spectrum see
Figure S1; for 'H and *C NMR data see Table S9 and Figures S23-S28; HRMS found m/z 445.2583 [M + H]"
(caled 445.2585 for C26H370¢).

Purification conditions for chevalone R (14):

The extract from 4. oryzae NSAR1 with clel, cle2, cle3, cled, cle), cleb, cle7, and olcF' was subjected to silica-
gel column dichloromethane and eluted stepwise using a dichloromethane: acetone gradient (100:0 to 50:50).
Fractions that contained 14 were further purified by reverse-phase preparative HPLC (30% aqueous acetonitrile,
3.0 mL/min, fx= 16.0 min), to yield 1.6 mg of a white solid: [a]*’> -26.7 (c 0.05, CH;0H); for UV spectrum see
Figure S1; for 'H and '>C NMR data see Table S10 and Figures S29-S34; HRMS found m/z 461.2515 [M + H]"
(caled 461.2534 for C6H3707).

Purification conditions for chevalone S (15):

The A. oryzae NSARI transformant harboring clel+2+3+5+6+7 was cultivated in 200 ml of DPY medium at
30 °C and 200 rpm for 72 h, in the presence of 5 mg of 11. After the incubation, the extract was subjected to
silica-gel column dichloromethane and eluted stepwise using a dichloromethane: acetone gradient (100:0 to
50:50). Fractions that contained 15 were further purified by reverse-phase preparative HPLC (60% aqueous
acetonitrile, 3.0 mL/min, fr = 7.2 min), to yield 1.5 mg of a white solid; for UV spectrum see Figure S1; HRMS
found m/z 441.2275 [M + H]" (calcd 441.2277 for CaH3306); "H NMR (400 MHz, pyridine-ds) du 6.23 (brs,
1H), 5.01 (dd, J=17.6, 3.5 Hz, 1H), 2.82 —2.61 (m, 3H), 2.46 — 2.28 (m, 3H), 2.06 (s, 3H), 1.59 (s, 3H), 1.39 (s,
3H), 1.19 (s, 3H), 1.00 (s, 3H); *C NMR (100 MHz, pyridine-ds) dc 213.6 s, 180.2 s, 177.6 5, 163.3 s, 161.2 s,
112.9d,100.2s,83.35,75.2d,56.9d,49.3d,48.6d,48.15,47.55s,39.5t,34.7t,34.41,34.05,33.5t,27.3 q,
25.3q,21.7q,20.2t,19.3 q, 16.6 q, 16.5 t; for NMR data see Figures S35 and S36.

Purification conditions for chevalone T (16):

The extract from A. oryzae NSAR1 with clel, cle2, cle3, cled, cle), cleb6, cle7, and olcF' was subjected to silica-
gel column dichloromethane and eluted stepwise using a dichloromethane: acetone gradient (100:0 to 50:50).
Fractions that contained 16 were further purified by reverse-phase preparative HPLC (45% aqueous acetonitrile,
3.0 mL/min, tr = 6.0 min), to yield 2.3 mg of a white solid: [0]*p -72.0 (¢ 0.05, CH30H); for UV spectrum see
Figure S1; for 'H and >C NMR data see Table S11 and Figures S37-S42; HRMS found m/z 457.2227 [M + H]"
(caled 457.2221 for C6H3307).
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Chemical synthesis of 17 from 10:

PIDA, Iy, hv

—_—
cyclohexane
40 °C

17
42%, 66% brsm

According to the literature,” to a suspension of 10 (10 mg, 0.02 mmol), (diacetoxyiodo)benzene (PIDA) (12 mg,
0.03 mmol), and I (6 mg, 0.02 mmol) in cyclohexane (5 mL) was irradiated with a tungsten-filament lamp (250
W) at 40 °C under an argon atmosphere for 8 h. The reaction was diluted with dichloromethane (15 mL) and
quenched by saturated aqueous solution of Na,S,03 (0.8 mL). The organic layer was washed with brine (10 mL
x 3), dried over Na;SOs, and concentrated. The residue was purified by preparative HPLC (65% aqueous
acetonitrile, 3.0 mL/min, r = 10.5 min), to give 4.2 mg of 17 (42% yields, 66% brsm.) with a white solid: [a]'*p
-132.3 (¢ 0.1, CHCl3); for UV spectrum see Figure S1; for 'H and *C NMR data see Table S12 and Figures
S43-S48; HRMS found m/z 427.2464 [M + H]" (calcd 427.2479 for Ca6H350s).
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Table S1. Annotation of each protein encoded by the olc’ cluster.

The olc’ cluster from Aspergillus felis 0260

) ca. 24.0 kb
) OlcA’ WM G FCoDE B K I
(— )6} B p -
Gene Amino acids (base pairs) Protein homologue, origin Similarity/identity (%) Proposed function
olcA’ 2442 (7329) OlIcA, Penicillium canescens 57/42 polyketide synthase
olcB’ 1534 (493) OlcB, Penicillium canescens 75/57 cytochrome P450 monooxygenase
olcC’ 1167 (335) OlcC, Penicillium canescens 82/67 geranylgeranyl pyrophosphate synthase
olcD’ 768 (236) OlcD, Penicillium canescens 69/55 terpene cyclase
olcE’ 1626 (501) OIcE, Penicillium canescens 64/51 FAD-dependent monooxygenase
olcF' 948 (257) OIcF, Penicillium canescens 79/65 short-chain dehydrogenase/reductase
olcG' 1781 (521) OlcG, Penicillium canescens 71/55 cytochrome P450 monooxygenase
olcH' 1069 (321) OlcH, Penicillium canescens 79/63 prenyltransferase
olcl' 1812 (572) Olcl, Penicillium canescens 68/54 CoA ligase
olcJ’ 1652 (511) Oled, Penicillium canescens 79/63 cytochrome P450 monooxygenase
olcK' 876 (291) OlcK, Penicillium canescens 75/59 Fe(Il)/aKG-dependent dioxygenase
olcM' 504 (167) LnaC, Aspergillus flavus 47/23 truncated cytochrome P450 monooxygenase
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Table S2. Primers used in this study.

Primer Sequence (5’ to 3’)
InF-adeA-Spel-F TTACCTAGAGGATCTACTAGCGACTCCAATCTTCAAGAGC
InF-adeA-Spel-R TCCCCAATCCATATGACTAGGTAAGATACATGAGCTTCGGTG
olcF’-F CCCACAGCAAGCTCCGAATTATGGGCTGTCTCCAGAATCGCG
olcF'-R CCGGGTACCGAGCTCGAATTTTATATAGTAGACCAGCCATCGT
olcB’-F CCCACAGCAAGCTCCGAATTATGATGGCCCTTGTGCTCTG
olcB’-R CCGGGTACCGAGCTCGAATTCTAATTACCTTTGCCCTTCCC
InF-PamyB-F TGCCTGCAGGTCGACTCTAGACGACTCCAATCTTCAAGAGC
InF-TamyB-R ATGACTAGTAGATCCTCTAGGTAAGATACATGAGCTTCGGTG
InF-linker-F1 TTGCTCGCGAGCGCGTTCCACTGCATCATCAGTCTAGA
InF-linker-R1 TGGAACGCGCTCGCGAGCAAGTACCATACAGTACCGCG
InF-pBARI-F TGATTACGCCAAGCTTCGACTCCAATCTTCAAGAGC
InF-pBARI-R GCAGGCATGCAAGCTTGTAAGATACATGAGCTTCG
pET28a-olcF’-Ncol-F AGAAGGAGATATACCATGGGCTGTCTCCAGAATCGC
pET28a-olcF’-Xhol-R GGTGGTGGTGCTCGTATATAGTAGACCAGCCATCGT

Table S3. Plasmids constructed in this study and PCR conditions for the amplification of the inserts for the

plasmid constructions.

Plasmid Vector Insert Primer 1 Primer 2 PCR Template
pTAex3-olcF’ pTAex3  digested | olcF’ olcF'-F olcF’-R A. felis gDNA
with EcoRl
pTAex3-olcB’ pTAex3  digested | olcB’ olcB’-F olcB’-R A. felis gDNA
with EcoRl
pET28a-olcF’ pET28a  digested | olcF’ pET28a-olcF*-Ncol-F pET28a-olcF’-Xhol-R A. felis cDNA
with Ncol and Xhol
pAdeA-cle1+5+6 pAdeA-cle5+6 PamyB-cle1-TamyB InF-adeA-Spel-F InF-adeA-Spel-R pTAex3-cle1
digested with Spel
pBARI-cle2+olcF’ pBARI digested with | PamyB-cle2-TamyB InF-pBARI-F InF-linker-R1 pTAex3-cle2
Hindlll
PamyB-olcF’-TamyB InF-linker-F1 InF-pBARI-R pTAex3-olcF’
pBARI-cle4+olcF’ pBARI digested with | PamyB-cle4-TamyB InF-pBARI-F InF-linker-R1 pTAex3-cle4
Hindlll
PamyB-olcF’-TamyB InF-linker-F1 InF-pBARI-R pTAex3-olcF’

S6



Table S4. Aspergillus oryzae NSARI transformants constructed in this study.

Strain

Plasmids used for transformation

A. oryzae/ cle1+3+5+6+7

pAdeA-cle1+5+6; pUSA-cle3+7

A. oryzae | cle1+3+5+6+7+0IcF’

pAdeA-cle1+5+6; pUSA-cle3+7; pTAex3-olcF’

A. oryzae | cle1+2+3+5+6+7+0IcF’

pAdeA-cle1+5+6; pUSA-cle3+7; pBARI-cle2+olcF’

A. oryzae | cle1+3+4+5+6+7+0IcF’

pAdeA-cle1+5+6; pUSA-cle3+7; pBARI-cle4+olcF’

A. oryzae | cle1+2+3+4+5+6+7+0IcF’

pAdeA-cle1+5+6; pUSA-cle3+7; pBARI-cle2+olcF’; pTAex3-cle4

A. oryzae | cle1+2+3+5+6+7+0lcB'+F’

pAdeA-cle1+5+6; pUSA-cle3+7; pBARI-cle2+olcF’; pTAex3-olcB’
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Table S5. NMR data for chevalone F (9) ("H NMR:400 MHz, *C NMR: 100 MHz, § in ppm, recorded in CDCI;).

13C 1H
position S (ppm) S (ppm) Multiplicity intensity

1 39.2t 1.48 overlap 1H
1.97 overlap 1H

2 340t 2.50 m 2H

3 2175s

4 474 s

5 54.8d 1.43a overlap 1H

6 19.2t 1.39 overlap 1H
1.57 overlap 1H

7 40.3t 1.08 overlap 1H
1.95 overlap 1H

8 374s

9 59.7d 0.95 overlap 1H

10 36.9s

11 19.31 1.42 overlap 1H
1.73 overlap 1H

12 40.2t 1.71 overlap 1H
212 d(J=6.3Hz) 1H

13 84.2s

14 52.3d 1.51a overlap 1H

15 1551 2.15 dd (J=7.0, 3.4 Hz) 1H
2.55 m 1H

16 20.7q 1.30B8 d (J=0.8 Hz) 3H

17 15.8q 0.92B s 3H

18 16.3q 0.93B s 3H

19 26.8q 1.01a d(J=2.2Hz) 3H

20 21.0q 1.04B8 s 3H

1’ 180.7 s

2' 98.5s

3’ 162.7 s

4’ 112.0d 5.99 d(J=1.0Hz) 1H

5’ 160.7 s

6’ 19.4¢q 2.20 d (J=0.9 Hz Hz) 3H
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Table S6. NMR data for chevalone N (10) (‘"H NMR:600 MHz, *C NMR

: 150 MHz, 0 in ppm, recorded in pyridine-ds).

1SC 1H
position 3 (ppm) O (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 35.7t 1.09a dd (J=10.3, 7.6 Hz) 1H 2,8,5,9,10,20 H-1B8, H-2a H-1B, H-2a, H-9a
2.228 dt (J=12.5,4.2 Hz) 1H 2,3,5,10,20 H-1a, H-2a, H-28 H-1a, H-11B, H-20a, H-20b
2 309t 2.11a dd (J=12.5, 3.3 Hz) 1H 1,3,4,10 H-1a, H-1B H-28
2.378 td (J=12.5,5.5 Hz) 1H 1,3,4,10 H-1a, H-1B H-2a, H-19a
3 98.5s
4 41.3s
5 49.9d 1.27a dd (J=8.9, 5.4 Hz) 1H 1,3,4,6,7,9,10, 18, 19, 20 H-6a, H-63 H-6a, H-7a, H-9a, Hs-19a
6 20.1t 1.12a overlap 1H 4,5,7,8,10 H-5a, H-68, H-7a, H-78 H-5a, H-683, H-78
1.03B8 overlap 1H 4,5,7,10 H-5a, H-6a, H-7a, H-78 H-6a, H-7a, Ha-158
7 386t 1.69a overlap 1H 6,9, 14 H-6a, H-683, H-78 H-6a, H-7a
0.928 dd (J=5.5, 3.5 Hz) 1H 5,6,8,9,15 H-6a, H-6B, H-7a H-6a, H-7B, Ha-158
8 36.9s
9 54.8d 1.01a overlap 1H 1,5, 8,10, 11, 12, 14, 15, 20 H-11B8 H-1a, H-5a, H-7a, H-11a, H-12a, H-14a
10 36.1s
11 199t 1.70a overlap 1H 8,9,10,12,13 H-11B, H-123 H-9a, H-11B, H-12a
1.4883 m 1H 8,9,12,13 H-9a, H-11q, H-12a, H-128 H-11a, Hz-153
12 409t 2.02a d(J=3.8Hz) 1H 9,11,13, 14,16 H-11B, H-123 H-9a, H-11q, H-14a
1.67P8 overlap 1H 9,11,13, 14,16 H-11a, H-11B, H-12a H-118, Hz-1683
13 84.2s
14 52.2d 1.45a dd (J=12.7,4.9 Hz) 1H 7,8,9,12,13, 15,16, 17, 2’ H-17a, H-178 H-9a, H-12q, H-17a
15 149q 0.698 s 3H 7,8,9, 14 H-78, Hs-168, H-1788, H-20a, H-20b
16 21.0q 1.188 S 3H 12,13, 14 H-11B, H-128, Hs-158, H-178
17 16.6t 2.79a dd (J=16.3, 4.9 Hz) 1H 8,13,14,1,2", 3" H-14a, H-178 H-14a, H-178
2.278 dd (J=16.3,12.7 Hz) 1H 8,13,14,1,2", 3" H-14a, H-17a Hs-15B, Hs-16B, H-17a
18 199q 1.328 s 3H 3,4,5,19 H-28, H-68, Hs-19a, H-20a, H-20b
19 279q 1.25a s 3H 3,4,5,18 H-5a, H-6a, Hs-188
20 67.9t 4.26a dd (J=8.7,2.8 Hz) 1H 1,3,5,9,10 H-1B8, H-68, H-118, Hz-1583, Hs-1883
3.83b dd (J=8.7,2.0 Hz) 1H 1,3,5,9,10 H-1B8, H-68, H-118, Hz-1583, Hs-1883
1’ 163.1s
2’ 99.1s
3’ 180.3 s
4’ 112.7d 6.20 s 1H 2,3,5", 6 Hs-6’
5’ 161.1s
6’ 19.3q 2.04 s 3H 4',5' H-4'
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Table S7. NMR data for chevalone O (11) (‘"H NMR:600 MHz, *C NMR: 150 MHz, 6 in ppm, recorded in CDCl5).

13C 1H
position S (ppm) S (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 39.1t 1.49a m 1H 2,3,5,10, 20 H-1B, H-2a H-1B, H-2a, H-9a
2.138 m 1H 2,3,5,9,10 H-1a, H-2B8 H-1a, H-2B, H3-20B
2 341t 2.44a ddd (J=15.9, 7.0, 3.6 Hz) 1H 1,3,4,10 H-1a H-18
2.668 m 1H 1,3,4,10 H-18 H-1a, H-2B
3 2173 s
4 475s
5 56.1d 1.33a dd (J=12.4, 2.5 Hz) 1H 1,4,7,8,9,10, 18,19, 20 H-68 H-6a, H-9a, Hs-19a
6 19.6 t 1.71a m 1H 4,5,7,8,10 H-6B H-5a, H-6B, H-78
1.57B8 m 1H 4,5,7,10 H-5a, H-6a, H-7a H-6a
7 426t 1.94a dd (J=5.4,3.0 Hz) 1H 5,6,8, 14,15 H-6B, H-78 H-5a, H-6a, H-6B, H-78
1.058 overlap 1H 5,6,8,9,15 H-6a, H-7a H-6a, H-6B, H-7a, Hs-158
8 37.7s
9 60.3d 0.99a s 1H 1,5,8,10, 11,12, 14,15, 20 H-11a H-1a, H-5a, H-14a
10 379s
11 67.6d 4.66a s 1H 8,9,12,13 H-9a, H-118 H-9a, H-12a, H-128
12 485t 2.26a dd (J=8.3, 5.6 Hz) 1H 9,13,16 H-128 H-9a, H-11qa, H-14a
1.91B overlap 1H 9,13,14, 16 H-11B H-12a, Hz-1683
13 84.1s
14 53.0d 1.53a 1H 7,8,9,12,15,16,17,2’ H-17a, H-178 H-9a, H-12a, H-17a
15 171 q 1.30B8 s 3H 7,8,9,14 Hs-16B, H-17pB, Hz-20B
16 22.0q 1.54B s 3H 12,13, 14 H-128, Hs-158, H-178
17 1551 2.618 dd (J=16.2, 4.6 Hz) 1H 8,13,14,1', 2, 3" H-14a, H-17a H-7a, H-178
2.29a overlap 1H 8,13,14,1", 2’ H-14a, H-178 H-7B, H-14a, H-17a
18 21.3q 1.08B s 3H 3,4,5,19 H-28, H-6B, Hs-19a
19 26.6 q 1.07a s 3H 3,4,5,18 H-3a, H-5a, Hz-18B
20 17.3q 1.378 s 3H 1,5,9,10
1’ 162.4 s
2' 98.8 s
3’ 180.7 s
4’ 112.1d 5.99 s 1H 2',38,5, 6’ Hs-6"
5’ 160.7 s
6’ 19.4¢q 2.21 s 3H 4', 5’
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Table S8. NMR data for chevalone P (12) (‘H NMR:600 MHz, *C NMR: 150 MHz, ¢ in ppm, recorded in pyridine-ds).

13C 1H
position S (ppm) S (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 39.3t 1.36a m 1H 2,3,5,10, 20 H-1B, H-2a H-1B, H-2a, H-9a
2.078 m 1H 2,3,5,9,10, 20 H-1a, H-1B, H-28 H-1a, H-2a, H3-20B
2 34.7t 2.40a ddd (J=15.5, 7.0, 3.6 Hz) 1H 1,3,4,10 H-1a, H-28 H-1a, H-1B, H-2B
2.65B ddd (J=15.5, 10.6, 7.5 Hz) 1H 1,3,10 H-1a, H-1B, H-2q, H-1B, H-2a, Hz-18B
3 216.5s
4 478 s
5 56.3d 1.31a dd (J=12.4, 2.4 Hz), 1H 1,4,6,7,9,10,18, 19, 20 H2-6 H-6a, H-6B, H-9a, Hs-19a
6 20.1t 1.61a dd (J=12.4,5.0 Hz) 1H H-5a, H-6B, H-7a
1.428 overlap 1H 5,8 H-5a, H-7a H-5a, H-78
7 429t 1.71B dt (J=12.6, 3.3 Hz) 1H 5,8,9, 14 H2-6, H-7a H-6a, H-6B, H-7a, Hs-158
0.96a td (J=12.6, 3.7 Hz) 1H 5,6,8,14,15 H2-6, H-73 H-6a, H-6B, H-78
8 38.3s
9 59.4d 1.02a s 1H 1,5,7,8,10, 11,12, 14, 15, 20 Hz-11 H-1a, H-7a, H>-11, H-14a
10 38.4s
11 71.8d 4.73a d(J=1.2Hz) 1H 8,9,12,13 H-9a, H-12a H-1a, H-9a, H-12a
12 78.4d 4.06a d(J=38.4Hz) 1H 13, 14,16 H-11a H-9a, H-11a, H-14aq,
13 89.1s
14 51.9d 1.64a dd (J=12.7, 4.8 Hz) 1H 7,8,9,12,13,16,2’ H-17a, H-178 H-9a, H-12a, H-17a, H-173
15 17.5q 1.44B s 3H 7,8,9,14 H-7B, Ha-16B, H-178, H3-208
16 16.4q 1.80B8 s 3H 12,13, 14 Hs-158, H-178
17 16.3t 2.90a dd (J=16.2, 4.8 Hz) 1H 13,14,17,2", 3’ H-14a, H-178 H-14a, H-17a
2.5888 dd (J=16.2, 12.7 Hz) 1H 8,13,14,1", 2’ H-14a, H-178 Hs-158, Hs-16B, H-17a
18 21.7q 1.098 s 3H 3,4,5,19 H-28, Hz-6, Ha-19a
19 27.0q 1.15a s 3H 3,4,5,18 H-2a, H-5a, Hz-18B
20 18.0t 1.598 s 3H 1,5,9,10 H-1B, Ha-15B, Hs-188
1’ 163.2s
2’ 99.1s
3’ 180.2s
4’ 112.8d 6.22 s 1H 2',38,5, 6’ Hs-6"
5’ 161.1s
6’ 19.3q 2.04 s 3H 4’5’
11-OH 6.08 1H
12-OH 5.02 1H
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Table S9. NMR data for chevalone Q (13) (‘"H NMR:500 MHz, *C NMR

: 125 MHz, J in ppm, recorded in pyridine-ds).

13C 1H
position S (ppm) O (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation

1 35.61t 1.22a d(J=7.4Hz) 1H 3,5,9, 20 H-1B, H-2a H-2a, H-5a
2.488 dd (J=7.4,5.2 Hz) 1H 2,5,10 H-1a, H-28 Hz-20B

2 31.1t 2.13a m 1H 4,10 H-1a, H-18, H-2a H-28
2.41B m 1H 1 H-1B, H-2B H-1B, H-2a

3 98.0s

4 41.3s

5 51.2d 1.29a d(J=4.1Hz) 1H 1,3,4,7,9,10, 18, 19, 20 H-6B8 H-1a, H-6a, H-9a, Hs-19a

6 20.6t 1.56B m 1H 5,8, 10 H-5a H-5a
1.90a overlap 1H 4,5,8,10 H-7a H-78

7 415t 1.028 t(J=12.8 Hz) 1H 8, 14,15 H-7a, H-123 H-7a, Hs-158
1.74a d(J=6.7 Hz) 1H 5,6,8,9, 14,15 H-68, H-78 H-14q, H-9a

8 37.4s

9 57.0d 1.17a S 1H 1,5,8,10, 11,12, 14,15, 20 H-11a H-12a, H-14a

10 37.4s

11 66.1d 4.8a brs 1H 13 H-9a, H-12a, H-123 H-9a, H-12a, H-123

12 48.5t 2.023 S 1H 13, 14,16 H-78, H-11a Hs-16B
2.45a m 1H 9,11,13, 14,16 H-11a H-14a

13 84.8s

14 52.8d 1.64a dd (J=12.6, 4.8 Hz) 1H 7,8,9,12,13, 15, 16 H-17a H-7a, H-9a, H-12a, H-17a

15 16.7q 1.328 S 3H 7,8,9,14 Hs-1683, H-20b

16 22.6q 1.6883 S 3H 12,13, 14 Ha-158

17 16.7 t 2.528 overlap 1H 8,13,14,1', 2’ Hs-158, Hs-16[3
2.91a dd (J=16.4, 4.8 Hz) 1H 13,14,1', 2,3’ H-14a, H-1788 H-14a

18 19.9q 1.378 s 3H 3,4,5,19 H-20a

19 28.1q 1.27a S 3H 3,4,5,18 H-5a

20 69.4 t 4.67a dd (J=9.4,2.9 Hz) 1H 1,5,10 H-20a Hs-178
5.01b dd (J=9.4, 1.8 Hz) 1H 1,3,5,10 H-20b H-20a

1’ 163.0s

2’ 99.4s

3’ 180.3 s

4’ 112.7d 6.22 S 1H 2,5, 6’ Hs-6"

5’ 161.1s

6’ 19.3q 2.05 s 3H 4', 5" H-4'
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Table S10. NMR data for chevalone R (14) (‘H NMR:600 MHz, *C NMR: 150 MHz, ¢ in ppm, recorded in pyridine-ds).

13C 1H
position S (ppm) S (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 355t 2.458 m 1H 2,3,5,10,20 H-1a H-1a, H2-20
1.17a m 1H 3,10, 20 H-1B, H-2a H-1B, H-2a
2 31.1t 2.388 td (J=12.1,5.4 Hz) 1H 3,10 H-18 H-1a
2.09a m 1H 1,3,10 H-18 H-1a, H-1B
3 98.1s
4 415s
5 51.1d 1.31a dd (J=13.0, 4.4 Hz) 1H 3,4,7,10,18,19, 20 H2-6 H-1a, H-7a, H-9a
6 20.7t 1.90a dd (J=13.0, 3.3 Hz) 2H 4,5,7,8 H-5a, H-7a H-5a, H-6B
1.578 dd (J=14.3,4.4 Hz) H-5a, H-6a, H-7a, Hs-158
7 41.2t 1.76a d(J=12.8 Hz) 1H 5,8,9, 14,15 H2-6, H-713 H-5a, H-6a, H-7B, H-14a
1.01B td (J=12.0, 4.5 Hz) 1H 5,8,9, 14,15 H-7a H-7a, Ha-15B, H-1788
8 375s
9 55.8d 1.24a s 1H 1,5,7,8,10, 11,12, 14, 15, 20 H-11a H-5a, H-11a, H-12a, H-14a
10 37.3s
11 71.1d 4.80a s 1H 8,9,12,13 H-9a, H-12a H-1a, H-12a
12 78.2d 4.07a t(J=4.5Hz) 1H 13,16 H-11a H-9a, H-11a, H-14a
13 89.0s
14 51.5d 1.63a dd (J=12.5,4.8 Hz) 1H 8,9,12,13,15, 16, 17,2’ H-17a, H-178 H-7a, H-9a, H-12a, H-17a
15 16.7 q 1.358 s 3H 7,8,9,14 Hs-16B, H-178, H2-20
16 16.6 q 1.798 s 3H 12,13, 14 Hs-15B, H-178, H2-20
17 16.5t 2.95a dd (J=16.2, 4.8 Hz) 1H 8,13,14,1", 2’ H-14a, H-178 H-7a, H-14a, H-178
2.558 dd (J=16.2, 12.5 Hz) 1H 13,14,17,2", 3’ H-14a, H-17a Hs-158, Hs-16B, H-17a
18 20.0q 1.388 s 3H 3,4,5,19 H-68
19 28.1q 1.26a s 3H 3,4,5,18 H-5a
20 69.7 t 5.05a d (J=9.4 Hz) 1H 1,5,9,10 H-20b H-20b
4.73b dd (J=9.4,2.8 Hz) 1H 1,5,9,10 H-20a Hs-18B, H-20a
1’ 163.2s
2’ 99.1s
3’ 180.2s
4’ 112.8d 6.21 s 1H 2',38,5, 6’ Hs-6"
5’ 161.0s
6’ 19.3¢q 2.04 s 3H 4', 5’ H-4"
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Table S11. NMR data for chevalone T (16) (‘H NMR:600 MHz, *C NMR: 150 MHz, ¢ in ppm, recorded in pyridine-ds).

13C 1H
position 3 (ppm) O (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 33.2t 2.378 ddd (J=13.5, 7.6, 3.2 Hz) 1H 2,3,5,10,20 H-1a H-1B8, H-28
1.85a overlap 1H 2,3,9,10,20 H-1B8, H-2a H-1a, H-2a, H-9a
2 343t 2.778 ddd (J=16.8, 10.7, 7.3 Hz) 1H 1,3,4 H-1a H-18
2.62a ddd (J=16.8, 7.3, 3.2 Hz) 1H 1,3,4,10 H-1a H-1a, H-1B
3 2135s
4 48.1s
5 49.2d 2.09a dd (J=12.8, 6.2 Hz) 1H 1,4,6,7,10,18, 19, 20 Hz-6 H-6a, H-9a, Hs-19a
6 20.3t 1.76a overlap 1H 4,5,7,8 H-5a, H-683, H-7a H-5a, H-68
1.5683 overlap 1H 4,5,7,8 H-5a, H-6a, H-7a H-5a, H-6a, H-78
7 35.1t 1.58a overlap 1H 5,8,9 14 Hz-6, H-78 H-5a, H-6a
1178 overlap 1H 5,8,9,14, 15 H-7a H-7a
8 35.0s
9 56.4 d 1.90a overlap 1H 1,5,7,8,10, 15, 20 H-11a H-5a, H-11a, H-12a, H-19a
10 47.7 s
11 78.8d 5.31a dd (J=5.3, 2.9 Hz) 1H 8,9,10,12,13 H-9qa, H-12a H-9a, H-12a
12 76.1d 4.50a t (J=5.3 Hz) 1H 13,16 H-11a H-11a, H-14a
13 88.7 s
14 47.3d 1.77a overlap 1H 8,9,12,13, 15,16, 17,2’ H-17a, H-178 H-9a, H-12a, H-17a
15 16.6 q 1.148 S 3H 7,8,9, 14 Hs-1683, H-178
16 19.9q 1.728 S 3H 12,13, 14 Hs-158, H-178
17 16.4 t 2.83a dd (J=16.2, 4.9 Hz) 1H 8,13,14,1', 2’ H-14a, H-178 H-7a, H-14a, H-178
2.53B dd (J=16.2, 12.8 Hz) 1H 13,14,1', 2,3’ H-14a, H-17a Hs-15B, Hs-16B, H-17a
18 21.4q 1.618 S 3H 3,4,5,19 H-68, H-78
19 27.2q 1.20a S 3H 3,4,5,18 H-5a, H-6a
20 1778 s
1’ 163.1s
2’ 99.3s
3’ 180.1s
4’ 112.8d 6.23 s 1H 2,3,5", 6 Hs-6’
5’ 161.4s
6’ 19.3q 2.07 s 3H 4',5' H-4'
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Table S12. NMR data for 17 ("H NMR:600 MHz, *C NMR: 150 MHz, § in ppm, recorded in CDCI;).

1SC 1H
position 3 (ppm) O (ppm) Multiplicity intensity HMBC correlation COSY correlation NOESY correlation
1 30.0t 1.67P8 m 1H 2,3,5,9,10, 20 H-1a, H-2a H-1a, Hs-158
2.32a ddd (J=14.3, 11.6, 6.1 Hz) 1H 2,3,5,9,10, 20 H-1B, H2-2 H-6a
2 30.1t 2.45 m 2H 1, 3,10, 11 He-1 H-1B
3 173.6s
4 145.7 s
5 55.5d 1.96a dd (J=13.0, 2.8 Hz) 1H 1,4,6,9,10,18, 19, 20 H-6a, H-63 H-3a, H-6a, H-7a, H-9a, H3-19a
6 236t 1.8813 overlap 1H 4,5 H-5a, H-6a, H-7a, H-78 H-1a, H-683, H-78
1.57a overlap 1H 4,5,8,9 H-5a, H-68, H-7a, H-7 H-5a, H-6a
7 39.2t 1.14a td (J=13.0, 3.5 Hz) 1H 5,6,8,9, 14,15 H-6a, H-683, H-78 H-6a, H-78, Hs-158, H-17a
1.928 m 1H 5,6,8,9,11,15 H-6a, H-683, H-7a H-6a, H-7a
8 378s
9 59.2d 1.29a dd (J=12.3, 1.8 Hz) 1H 10, 11,12, 14, 15, 20 H-11B H-5a, H-7a, H-11a, H-12a, H-14a
10 40.6 s
11 21.3t 1.6483 overlap 1H 9,12,13, 14 H-9a, H-11q, H-12a, H-128 H-11a, Hs-1583
1.86a m 1H 10,13 H-11B, H-128 H-1a, H-9a, H-11B, H-12a
12 40.4 t 2.20a m 1H 9,11,13, 14,16 H-11B, H-1288 H-9a, H-11a, H-14a
1.7483 dd (J=13.0, 3.7 Hz) 1H 9,11,13, 14,16 H-11a, H-1183, H-12a H-118, Hz-1683
13 83.6s
14 52.1d 1.54a overlap 1H 8,9,13,16,17,2' H-17a, H-178 H-9a, H-12a, H-17a
15 153 q 0.91B s 3H 7,8,9, 14,16, 20 H-1a, H-1B8, H-78, Hs-163, H-178
16 20.6 q 1.328 S 3H 10, 13, 14 H-11B, H-128, Hs-158, H-178
17 15.7 t 2.158 dd (J=16.3,12.7 Hz) 1H 8,13,14,1',2", 3" H-14a, H-17a H-7B, Ha-15B, Hs-16B, H-17a
2.59a dd (J=16.3, 4.9 Hz) 1H 8,13,14,1',2", 3" H-14a, H-178 H-14a, H-178
18 21.0q 1.78 S 3H 4,5,6,10,19 H-283, H-5a
19 116.6t 4.93a S 1H 4,5,18 Hs-18B
4.74b S 1H 4,5,18
20 67.9t 4.44a d(J=12.4 Hz) 1H 1,3,5,9,10 Ha-158
41583 d(J=12.4 Hz) 1H 1,3,5,9,10 H-11B, Hz-153
1’ 162.6 s
2’ 98.5s
3’ 180.7 s
4’ 112.2d 6.00 s 1H 2,3,5', 6 Hs-6’
5’ 1609 s
6’ 19.5q 2.21 s 3H 4', 5" H-4'
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Figure S2. SDS-PAGE analysis of the purified protein OlcF'.
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Figure S28. ROESY spectrum of chevalone Q (13).
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Figure S30. *C NMR spectrum of chevalone R (14).
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Figure S31. HSQC spectrum of chevalone R (14).
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Figure S36. *C NMR spectrum of chevalone S (15).
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Figure S43."H NMR spectrum of 17.
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