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Table S1. 1H and 13C NMR Data for 2 and 3 (500, 125 MHz, CD3OD, TMS, δ ppm).

2 3No.
δC δH（J in Hz） δC δH（J in Hz）

2 175.3, C 182.5, C
3 56.8, C 57.2, C
4 127.2, CH 7.30, d (7.8) 129.4, CH 7.14, d (7.6)
5 123.5, CH 7.07, t (7.5) 122.1, CH 6.94, t (7.5)
6 130.0, CH 7.32, t (7.5) 130.0, CH 7.01, t (7.5)
7 108.6, CH 7.04, d (7.8) 110.4, CH 6.44, d (7.6)
8 144.7, C 144.5, C
9 126.4, C 128.4, C
10 37.6, CH2 2.74, dd (14.5, 2.0);

2.49, dd (14.5, 9.0)

34.9, CH2 2.80, dd (14.9, 1.7);

2.65, dd (14.9, 7.2)
11 54.5, CH 3.52, m 55.1, CH 4.20, dd (7.2, 1.7)
12

13 161.8, C 160.4, C
14 124.8, C 128.1, C
15

16 166.9, C 168.0, C
17 107.6, CH 6.57, s 104.6, CH 5.70, s
18 138.0, C 129.8, C
20 137.3, CH 7.72, s 134.3, CH 8.75, s
22 120.1, CH 7.30, s 121.7, CH 7.64, s
23 43.7, C 43.5, C
24 143.9, CH 6.02, dd (17.4, 10.9) 144.1, CH 6.00, dd (17.4, 10.9)
25 114.9, CH2 5.08, d (10.9);

4.99, d (17.4)

114.6, CH2 5.06, d (10.9);

4.97, d (17.4)
26 22.6, CH3 1.08, s 22.3, CH3 1.06, s
27 22.2, CH3 0.99, s 21.9, CH3 0.94, s

Table S2. Relative and free energiesa and equilibrium populationsb of low-energy conformers of 1 and 3 

in MeOH.

conformer E G P (%)

Compound 1
(3R,10S)-1a 0.19 0.00 84.4

(3R,10S)-1b 1.26 1.38 8.2

(3R,10S)-1c 2.22 1.77 4.2

(3R,10S)-1d 0.0 1.97 3.0
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(3R,10S)-1e c 2.70 3.49 0.2

Compound 3
(3R,10S)-3a 0.00 0.00 46.5
(3R,10S)-3b 0.71 0.01 46.0
(3R,10S)-3c 1.04 1.42 4.2
(3R,10S)-3d 2.10 1.97 1.7
(3R,10S)-3e c 2.55 2.18 1.2
(3R,10S)-3f c 2.88 2.96 0.3

a At the B3LYP/def2-TZVP level, in kcal/mol. b From G values at 298.15 K. c Conformer not 
used for ECD/TDDFT calculations.

Figure S1. Circular dichroism spectra of 1–3.

1
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3

Figure S2. Conformations of low-energy conformers of 1 and 3. 
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Figure S3. The 1H NMR spectrum of penilline A (1) in DMSO-d6
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Figure S4. The 13C NMR spectrum of penilline A (1) in DMSO-d6
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Figure S5. The HMQC spectrum of penilline A (1) in DMSO-d6
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Figure S6. The 1H-1H COSY spectrum of penilline A (1) in DMSO-d6
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Figure S7. The HMBC spectrum of penilline A (1) in DMSO-d6
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Figure S8. The NOESY spectrum of penilline A (1) in DMSO-d6
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Figure S9. The HRESIMS spectrum of penilline A (1)
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Figure S10. The UV spectrum of penilline A (1)
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Figure S11. The 1H NMR spectrum of isopenilline A (2) in CD3OD
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Figure S12. The 13C NMR spectrum of isopenilline A (2) in CD3OD
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Figure S13. The HMQC spectrum of isopenilline A (2) in CD3OD
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Figure S14. The 1H-1H COSY spectrum of isopenilline A (2) in CD3OD
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Figure S15. The HMBC spectrum of isopenilline A (2) in CD3OD
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Figure S16. The 1H NMR spectrum of isopenilline A (2) in DMSO-d6
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Figure S17. The 13C NMR spectrum of isopenilline A (2) in DMSO-d6
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Figure S18. The HMQC spectrum of isopenilline A (2) in DMSO-d6
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Figure S19. The 1H-1H COSY spectrum of isopenilline A (2) in DMSO-d6
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Figure S20. The HMBC spectrum of isopenilline A (2) in DMSO-d6
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Figure S21. The NOESY spectrum of isopenilline A (2) in DMSO-d6
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Figure S22. The HRESIMS spectrum of isopenilline A (2)

S25



Figure S23. The UV spectrum of isopenilline A (2)
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Figure S24. The 1H NMR spectrum of penilline B (3) in CD3OD
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Figure S25. The 13C NMR spectrum of penilline B (3) in CD3OD
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Figure S26. The HMQC spectrum of penilline B (3) in CD3OD
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Figure S27. The 1H-1H COSY spectrum of penilline B (3) in CD3OD
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Figure S28. The HMBC spectrum of penilline B (3) in CD3OD
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Figure S29. The 1H NMR spectrum of penilline B (3) in DMSO-d6
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Figure S30. The 13C NMR spectrum of penilline B (3) in DMSO-d6
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Figure S31. The HMQC spectrum of penilline B (3) in DMSO-d6
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Figure S32. The 1H-1H COSY spectrum of penilline B (3) in DMSO-d6
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Figure S33. The HMBC spectrum of penilline B (3) in DMSO-d6
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Figure S34. The NOESY spectrum of penilline B (3) in DMSO-d6

S37



Figure S35. The HRESIMS spectrum of penilline B (3)

S38



Figure S36. The UV spectrum of penilline B (3)
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