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Figure S1. '"H NMR spectrum of geospallin A (1) in DMSO-ds.
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Figure S2. >°C NMR spectrum of geospallin A (1) in DMSO-ds.
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Figure S3. HSQC spectrum of geospallin A (1) in DMSO-de.
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Figure S4. '"H-"H COSY spectrum of geospallin A (1) in DMSO-d.

g3a2-5-9/24 |

2.0

3.0

0
0
0

6.0

6.5

" (ppad

1 (ppad



Figure S5. HMBC spectrum of geospallin A (1) in DMSO-de.
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Figure S6. NOESY spectrum of geospallin A (1) in DMSO-dé.
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Figure S7. HRESIMS spectrum of geospallin A (1).
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Figure S9. °C NMR spectrum of geospallin B (2) in DMSO-ds.
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Figure S10. HSQC spectrum of geospallin B (2) in DMSO-dé.
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Figure S11. 'H-'H COSY spectrum of geospallin B (2) in DMSO-ds.
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Figure S12. HMBC spectrum of geospallin B (2) in DMSO-de.
g322-5-8/27
0 ]
é 9 ] '
]
] ]
n e 00
{ . = 0
[ ] 0
' L] 1 §
® i ' W °
! . ; L
) - "9
N N—
H HS/
/g © o

4.5
£2 (vo@)

1 (ppad

1 (ppod



Figure S13. NOESY spectrum of geospallin B (2) in DMSO-ds

Figure S14. HRESIMS spectrum of geospallin B (2).




Figure S15. '"H NMR spectrum of geospallin C (3) in DMSO-ds.
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Figure S16. °C NMR spectrum of geospallin C (3) in DMSO-ds.
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Figure S17. HSQC spectrum of geospallin C (3) in DMSO-dé.
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Figure S18. '"H-'"H COSY spectrum of geospallin C (3) in DMSO-ds.
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Figure S19. HMBC spectrum of geospallin C (3) in DMSO-dé.
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Figure S21. HRESIMS spectrum of geospallin C (3).

Figure S22. '"H NMR spectrum of bisdethiobis (methylthio)gliotoxin (4) in CD;OD.
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Figure S23. >*C NMR spectrum of bisdethiobis (methylthio)gliotoxin (4) in CD;OD.
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Figure S24. '"H NMR spectrum of 6-acetylbis(methylthio)gliotoxin (5) in CD;OD.
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Figure S25. 3C NMR spectrum of 6-acetylbis(methylthio)gliotoxin (5) in CD;OD.
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Figure S26. '"H NMR spectrum of 6-deoxy-5a,6-didehydrogliotoxin (6) in DMSO-d.
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Figure S27. 3C NMR spectrum of 6-deoxy-5a,6-didehydrogliotoxin (6) in DMSO-ds.
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Figure S28. '"H NMR spectrum of 5a,6-didehydrogliotoxin (7) in DMSO-d.
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Figure S29. 3C NMR spectrum of 5a,6-didehydrogliotoxin (7) in DMSO-ds.
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Figure S30. '"H NMR spectrum of 6-(phenylmethyl)-(3R,6R)-2,5-piperazinedione (8)

in CD;0D.
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Figure S31. °C NMR spectrum of 6-(phenylmethyl)-(3R,6R)-2,5-piperazinedione (8)

in CD3;0D.
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Figure S32. 'H NMR spectrum of 3-(hydroxymethyl)-3,6-bis(methylthio)-6-
(phenylmethyl)-(3R,6R)-2,5-piperazinedione (9) in DMSO-ds.
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Figure S33. 3C NMR spectrum of 3-(hydroxymethyl)-3,6-bis(methylthio)-6-
(phenylmethyl)-(3R,6R)-2,5-piperazinedione (9) in DMSO-ds.

G3AZ-127-7-16/21 B mEeg =g a =g
gg EEEE g93 e B
v 158 N \
’ || JJ 3
3l 2 150 b 1 1 150 14 1% 1 1 100 @ 0 n bl 1
1 (ppm;

Figure S34. 'H NMR spectrum of 3-(hydroxymethyl)-6-(methoxyl)-6-(phenylmethyl)
-(3R,6R)-2,5-piperazinedione (10) in CD30OD.
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Figure S35. °C NMR spectrum of 3-(hydroxymethyl)-6-(methoxyl)-6-(phenylmethyl)
-(3R,6R)-2,5-piperazinedione (10) in CD30OD.
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Figure S36. 'H NMR spectrum of 5a,6-anhydrobisdethiobis(methylthio)gliotoxin (11)
in CDs;OD.
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Figure S37. °C NMR spectrum of 5a,6-anhydrobisdethiobis(methylthio)gliotoxin (11)

in CD;0D.
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Figure S38. '"H NMR spectrum of bisdethiobis (methylthio)gliotoxin (12) in CD;OD.
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Figure S39. 3C NMR spectrum of bisdethiobis (methylthio)gliotoxin (12) in CD;OD.
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Figure S41. CD spectrum of geospallin B (2).
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Figure S42. CD spectrum of geospallin C (3).
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Figure S43. ESI®)MS spectrum of geospallin A (1).
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Figure S44. ESI©MS spectrum of geospallin B (2).
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Figure S45. ESI®MS spectrum of geospallin C (3).
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Figure S46. Experimental ECD spectra of geospallin B (2) in MeOH and calculated

CD (mdeg)

ECD spectra of (3R, 6R, 7R, 10S, 11R, 13R)-2, (3R, 6R, 7R, 10S, 11R,
135)-2, (35, 6S, 7S, 10R, 11§, 13R)-2, and (38, 65, 7S, 10R, 115, 135)-2.
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S47. ECD spectrum calculation.

The 3D structures were generated by Discover Studio 2.5. The conformational search was
performed by the Conformer Searching module' of Open Babel 2.4.1> using a genetic
algorithm with the MMFF94 molecular mechanics force field. Overall, 30 conformations
for each configuration were obtained and then optimized by using DFT at the b3lyp/6-
311+g(2d,p) level. The b3lyp/6-311+g(2d,p) harmonic vibrational frequencies were also
calculated to confirm their stability. Due to the rigid skeleton, these optimized conformers
had no significant differences. The most stable conformer, which had no imaginary
frequency, was subsequently submitted to ECD calculations by TDDFT at the b3lyp/6-
311+g(2d,p) level. The solvent effects were taken into account by the integral equation
formalism polarizable continuum model (IEFPCM, methanol). All calculations were
performed with the Gaussian 16 A.03 program’. The calculated ECD spectrum were drawn
by SpecDis 1.7.1* software with a UV shift to the ECD spectrum.
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