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ECD calculation of compound 7

Conformation searches based on molecular mechanics with MMFF94s force field were performed
for (15,5R,75,85,105)-7 and gave eight conformers with populations higher than 1% [!!. The selected
conformers were optimized using DFT at the B3LYP/6-31G (d) level in vacuum with the Gaussian 16
program (Table S1) 2. The B3LYP/6-31G (d)-optimized conformers were then reoptimized at the
wB97XD/DGDZVP level in acetonitrile. ECD computations for the wB97XD/DGDZVP-optimized
conformers (Figure S1) were carried out at the CAM-B3LYP/DGDZVP level in acetonitrile [*!. Then,
the ECD spectrum for (15,5R,7S,8S,105)-7 was generated using SpecDis 1.71 with 6 =0.2 ¢V and a UV
shift of +15 nm ¥ according to the Boltzmann distribution theory and their relative Gibbs free energy
(AG). The corresponding theoretical ECD spectrum of (1R,5S,7R,8R,10R)-7 was depicted by inverting
that of (15,5R,78S,8S5,105)-7.

7C1 7C2 7C3

7C4 7C5 7C6

7C7 7C8

Figure S1. wB97XD/DGDZVP optimized eight conformers of (15,5R,7S,8S,10S)-7.
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Table S1. Energy analysis for the conformers of (15,5R,7S,8S,10S)-7.

1::3:?;5 B3LYP/6-31G(d) Gibbs free energy (298.15 K) wB97XD/DGDZVP Gibbs free energy (298.15 K)
Conf.
AE G AG Boltzmann G AG Boltzmann
(Kcal/ mol) (Hartree) (Kcal/mol)  Distribution (Hartree) (Kcal/mol) Distribution
7C1 0.00000 -812.589599 0.0000 0.311 -812.462169 0.0000 0.444
7C2 0.48818 -812.589472 0.0800 0.271 -812.461155 0.6360 0.152
7C3 0.57338 -812.589481 0.0740 0.274 -812.461417 0.4720 0.200
7C4 0.66893 -812.586036 2.2360 0.007 -812.458776 2.1290 0.012
7C5 0.78336 -812.588665 0.5860 0.115 -812.461295 0.5480 0.176
7C6 1.29817 -812.585750 2.4150 0.005 -812.458501 2.3020 0.009
7C7 1.70531 -812.584991 2.8920 0.002 -812.457139 3.1560 0.002
7C8 1.90831 -812.586652 1.8490 0.014 -812.458002 2.6150 0.005
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Figure S2. The UV spectrum of compound 1 in acetonitrile.
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Figure S3. The IR spectrum of compound 1.
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Single Mass Analysis

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

Element prediction: Off

MNumber of isotope peaks used for i-FIT = 3

Monoisatopic Mass, Even Electron lons

99 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
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Figure S4. The (+)-HRESIMS spectroscopic data of compound 1.
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Figure S5. The '"H NMR spectrum of compound 1 in acetone-dé.
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Figure S6. The *C NMR spectrum of compound 1 in acetone-ds.
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Figure S8. The HSQC spectrum of compound 1 in acetone-ds.
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Figure S9. The 'H-'H COSY spectrum of compound 1 in acetone-de.
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Figure S11. The NOESY spectrum of compound 1 in acetone-ds.
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Figure S13. The IR spectrum of compound 2.
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Single Mass Analysis

Tolerance =3.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons

99 formula(e) evaluated with 2 results within limits (all results (up to 1000} for each mass)
Elements Used: .
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Figure S14. The (+)-HRESIMS spectroscopic data of compound 2.
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Figure S18. The HSQC spectrum of compound 2 in acetone-ds.
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Single Mass Analysis

Tolerance = 3.0 mDa / DBE: min =-3.0, max = 50.0

Element prediction: Off
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Figure S24. The (+)-HRESIMS spectroscopic data of compound 3.
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Single Mass Analysis

Tolerance =1.0 mDa / DBE: min =-15, max =500
Element prediction: Off

Number of isotope peaks used for i-FIT = 3
Monoisotapic Mass, Even Electron lons

[

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

Elements Used:

Mass | Calc.Mass [ mDa [ PPM [ DBE [ Formula [i-Fr [i-FIT Norm [FitConf% [ € [ H [0 [Na]
2501676 2591674 02 08 35 CI5 H24 02 Na 8957 n/a n/a 5 24 2 1
GHX-31(1205) 81 (1 614) Cm (74:105)
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Figure S34. The (+)-HRESIMS spectroscopic data of compound 4.
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Single Mass Analysis

Tolerance = 3.0 mDa / DBE: min =-3.0, max = 50.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT =5

Wonoisotopic Mass, Even Electron lons

76 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

m

Elements Used:

Mass | Calc.Mass [ mDa [ PPm [ DBE [ Formula [i-FT [ i-FTNorm [FitConf% | ¢ | H [ 0 [ mal
2751634 2751623 11 40 35  C15 H24 03 Ns 9128 0207 GE] 15 24 3 1
751647 13 A7 65 CI7 H23 03 9144 1677 1868 7 B 3

X-22 42 (0.184) Cm (24.92)
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Figure S44. The (+)-HRESIMS spectroscopic data of compound 5.

S45



34"
69¢°L
(XA
6.C°1
S8¢°L
LLEL
€871
9.¢’L
8.¢°L
2e8¢e’L
98¢°L
88¢°L
68¢€°L
L6€°1
SS¥'L
L)
0es’L
gcs’lL
€571
LSL°L
SLLL
6.L°)
€C6’L
€40°¢
8¢cc
6€CC
3 74
evee
vvee
) fAr4
ivee
6¥CC]
3 TArA
L TAA
L T4
VATAA
8GC°C
96¥°¢
86¥°C]
00S°C1
€0S°C1
905°¢C]
60S°C1
ClSC
143°X4
915°C]
896°C1
06S°C1
L16°C]

3

901°¢"

Alhmﬂﬂw

vee |

oro
Wno.w I

00’1
Iy I

90l

ws.v I
Fozo |
Hsmm.u .

L4 N

Fv0¢

Fero |

€80 |

=780

00'c
_mom.o [
£y

4.7 4.5 1.3 1.1 3.9 3.7 3.5 3.3 3.1 2.9 25T

1.9

f1 (ppm)

Figure S45. The 'H NMR spectrum of compound 5 in acetone-de.
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Single Mass Analysis

Tolerance =3.0 mDa / DBE: min = -1.5, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons

m

86 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used: =
Mass | Calc. Mass | mDa [ peM [ DBE | Formula |i-Fr [i-FITNorm [FitConf% | ¢ [ H [ 0 [Ma]
774780 2774780 04 14 25 CI5 H26 03 Na 5783 0450 63.79 155 96% 3 il
2771804 -20 72 55 CI7 H25 03 5789 1016 621 i B

#1236 (0.161) Cm (14:129)

1: TOF WS ES+
5.39e+006
100 2771784
o
2751623
261,107 2 daiE
2731819
2531057 2661575 2971379 959473 263.1337 266.1186  269.1138 o71.0858 21473 0751237 291.1179
253, 878 : : 262152 2831337 4o nee 266, M8 5700980 2T 2751661 2730687 pei3ss 2831202 2850972 2e.azes 2891440 21NN p0p123
T T T T T T 1 T 1 T T T 1 T 1 T T 1 1 T T T 1 T T T 1 T 1 T U T 1 T T T 1 T 1
2540 256.0 258.0 260.0 262.0 264.0 266.0 268.0 270.0 272.0 274.0 276.0 278.0 280.0 282.0 284.0 286.0 288.0 290.0 292.0

Figure S54. The (+)-HRESIMS spectroscopic data of compound 6.
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Single Mass Analysis

Tolerance =3.0 mDa / DBE: min =-3.0, max = 50.0

Element prediction: Off

MNumber of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons

92 formula(e) evaluated with 2 results within limits (up to 50 closest results for each mass)

Elements Used:
Mass | Calc.Mass [ mDa [ PPm [ DBE [ Formula [i-rm [i-FTNom [Fitconf% | ¢ [ H [ 0 [Na|
WIATI9 2771780 01 04 35 CI5 Hi6 03 Na 10031 0226 7981 5 % 3 1
277 1804 25 80 55 (17 HI5 03 10045 1600 2019 7 5 3
311 41 (0.180) ©m (20:96)
1 TOF MS ES+
4238400
ot 2771779
o |

2781812
7

274.1701\
247154% 2561505 259.1675 2651647 |,
T

279.1844 2931508 3001152 317.1035 2211465 3354374 3915404047 360.3643.3632327374 378,
T S L 0L B WS . m
240 245 280 255 260 285 270 275 280 285 200 205 200 305 310 315 320 325
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Figure S64. The (+)-HRESIMS spectroscopic data of compound 7.
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Figure S65. The 'H NMR spectrum of compound 7 in acetone-de.
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