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Figure S1. Positive mode HRESIMS spectrum of compound 1
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Figure S2. Negative mode HRESIMS spectrum of compound 1
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Figure S3. 1H NMR spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S4. Expanded 1H NMR spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S5. Expanded 1H NMR spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
S8



0.81.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.04.24.44.64.85.05.25.45.65.8
f2 (ppm)

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

f1
 (p

pm
)

Figure S6. 1H-1H COSY spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S7. Expanded 1H-1H COSY  spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S8. Expanded 1H-1H COSY  spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S9. 13C NMR spectrum of compound 1 [151 MHz, acetone-d6 + D2O (9+1)]
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Figure S10. HSQC spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S11. Expanded HSQC spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S12. Expanded HSQC spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]

S15



0.51.01.52.02.53.03.54.04.55.05.56.06.57.0
f2 (ppm)

40

60

80

100

120

140

160

180

200

f1
 (p

pm
)

Figure S13. HMBC spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S14. Expanded HMBC spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S15. NOESY spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S16. Expanded NOESY spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S17. Expanded NOESY spectrum of compound 1 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S18. 1H NMR spectrum of compound 2 (600 MHz, DMSO-d6)
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Figure S19. 1H-1H COSY spectrum of compound 2 (600 MHz, DMSO-d6)
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Figure S20. 13C NMR spectrum of compound 2 (151 MHz, DMSO-d6)
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Figure S21. HSQC spectrum of compound 2 (600 MHz, DMSO-d6)
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Figure S22. 1H NMR spectrum of compound 3 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S23. 1H-1H COSY spectrum of compound 3 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S24. 13C NMR spectrum of compound 31 [151 MHz, acetone-d6 + D2O (9+1)]
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Figure S25. HSQC spectrum of compound 3 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S26. HMBC spectrum of compound 3 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S27. 1H NMR spectrum of compound 4 (600 MHz, DMSO-d6)
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Figure S28. 13C NMR spectrum of compound 4 (151 MHz, DMSO-d6)
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Figure S29. 1H NMR spectrum of compound 5 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S30. 1H-1H COSY spectrum of compound 5 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S31. 1H NMR spectrum of compound 6 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S32. 1H-1H COSY spectrum of compound 6 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S33. 1H NMR spectrum of compound 7 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S34. 1H-1H COSY spectrum of compound 7 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S35. 1H NMR spectrum of compound 8 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S36. 1H-1H COSY spectrum of compound 8 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S37. 1H NMR spectrum of compound 9 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S38. 1H-1H COSY spectrum of compound 9 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S39. 1H NMR spectrum of compound 10 [600 MHz, acetone-d6 + D2O (9+1)]
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Figure S40. 1H-1H COSY spectrum of compound 10 [600 MHz, acetone-d6 + D2O (9+1)]
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Experimental procedures of TD-DFT calculation of the ECD spectrum of 1 

Quantum chemical calculations were performed with Gaussian16 [1]. The geometry of the various stereoisomers of compound 1 (1r3r, 1r3s, 1s3r, and 1s3s) were optimized 
in the gas phase with B3LYP/6-31+G and the resulting were confirmed to be stable structures (no imaginary frequencies). The resulting structures were then optimized with 
CAM-B3LYP/6-31G(d,p) in methanol using the polarizable continuum model (PCM) [2] and the optimized structures were used to calculate the ECD spectra with TD-
DFT [3] at the same level. The CAM-B3LYP functional is chosen as it yields spectral properties in good agreement with experiment [4].
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Figure S41. 3D structures of possible stereoisomers of compound 1
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A B

Figure S42. Calculated (A) and practically measured (B) ECD spectra of compound 1
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