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1. Experimental Section

Computational details for ECD spectra of compounds 2 and 7.

Based on the known relative configuration, 2-A (35, 55, 9R, 10R, 11R, 1285, 13R),
2-B (3R, 5R, 95, 108, 118, 12R, 13S), 7-(2R, 3S, 5S, 9R, 10R, 11R, 13R) were
employed for the conformational random search using the Charmm force field in the
Best module of Discovery studio 2.5.5 (Accelrys, San Diego, CA, 2009) software
package. The conformational search results with an energy cut off of 17 kJ/mol
(approximately 4 kcal/mol) was selected to further geometry optimization and ECD
calculation. As a result, the conformer structures 2a-2b of compound 2 and the
conformer structures 7a-7e of compound 7 were built, as shown in Figures S1 and S3.

The geometry of the molecules was optimized with Gaussian 09 package at
B3LYP/6-31G(d) computational level. The minimum nature of the structure was
confirmed by frequency calculations at the same computational level.

Then quantum chemical theoretical calculations (Diedrich and Grimme, 2003) for
ECD were carried out in methanol using time-dependent density functional theory
(TDDFT) with B3LYP functional and dgdzvp forcefield basis set with 60 electronic
transitions. The energies, oscillator strengths, and rotational strengths of the electronic
excitations of all the conformers were calculated using the TDDFT method at the
B3LYP/dgdzvp level.

Based on the relativity energy, boltzmann weighted average of the different low
energy conformations was calculated for compounds 2 and 7. The ECD for each
molecule is calculated based on boltzmann weighted average of the conformations
search results.

The conformational geometries optimization of conformers of compound 2 at the
B3LYP/6-31G(d) level afforded one conformer accounting for more than 99%
(conformer 2a), as shown in Figure S1. Thus, the calculated ECD curve of 2 is the

same as that of conformer 2a, as shown in Figure S2.
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2a (99.98%) 2b (0.02%)
Figure S1. Two lowest energy conformers of compound 2 with (35, 55, 9R, 10R, 11R, 125, 13R)

configuration.
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Figure S2. Comparison of the computed ECD spectra for 2 and the two energy lowest conformers

(2a-2b) with (35, 55, 9R, 10R, 11R, 12§, 13R) configuration. The calculations were performed
with TDDFT method at the B3LYP/dgdzvp level (solvent: MeOH).



7a (76.9%) 7b (19.9%)

7¢(2.0%) 7d (0.6%)

7e (0.06%)

Figure S3. Five lowest energy conformers of compound 7 with (2R, 3§, 55, 9R, 10R, 11R, 13R)

configuration.
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Figure S4: Comparison of the computed ECD spectra for 7 and the five energy lowest conformers
(7a-Te) with (2R, 35, 55, 9R, 10R, 11R, 13R) configuration. The calculations were performed with

TDDFT method at the B3LYP/dgdzvp level (solvent: MeOH).
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2. Crystal Data and Structure Refinement for Compounds 1, 2, and 7

Table SI1 Crystal data and structure refinement for compound 1

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

pr°

V/°

Volume/A’

Z

Peateg/cm’

w/mm’'

F(000)

Crystal size/mm’
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A
Flack parameter

Compound 1

C20H3004, HO

352.46

290.2(2)

monoclinic

P2,

6.3769(3)

13.3424(6)

11.4964(5)

90.00

100.294(5)

90.00

962.40(7)

2

1.216

0.694

384.0

0.1 x0.05 x 0.04

CuKoa (A =1.54184)
7.82t0 139.8
5<h<7,-15<k<16,-13<1<13
5682

3390 [Rin = 0.0269, Rgigma = 0.0385]
3390/4/258

1.022

R;=0.0380, wR,=0.0938
R;=0.0468, wR,=10.0991
0.19/-0.14

0.0(2)
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Table SI2 Crystal data and structure refinement for compound 2.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

(e]

o/
pr°

V/°

Volume/A’

Z

Peateg/cm’

w/mm’'

F(000)

Crystal size/mm’

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A
Flack parameter

Compound 2

C20H3004, H,O

352.45

296.56(10)

monoclinic

P2,

11.0078(9)

6.8749(8)

12.6547(12)

90

98.677(8)

90

946.72(16)

2

1.236

0.087

384.0

0.22 x0.15%x0.14

MoKa (A =0.71073)

6.514 to 52.014
-13<h<13,-7<k<8,-15<1<14
3645

2594 [Rin; = 0.0441, Rgigma = 0.1019]
2594/1/239

1.002

R;=0.0631, wR, =0.1134
R;=0.1126, wR; =0.1435
0.26/-0.27

-3.1(10)
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Table SI3 Crystal data and structure refinement for compound 7.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

(e]

o/
pr°

V/°

Volume/A®

Z

Peateg/em’
w/mm’'

F(000)

Crystal size/mm’

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F*

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A™

Flack parameter

Compound 7
C20H3004,0.75(H,0)
347.95

291.909)

orthorhombic

P22,2,

6.16925(15)

23.4813(6)

26.4016(7)

90.00

90.00

90.00

3824.58(17)

8

1.209

0.682

1516.0

0.16 x 0.03 x 0.02

CuKoa (A =1.54184)
7.52t0 139.5
-5<h<7,-27<k<28,-31<1<32
13072

6954 [Rini= 0.0248, Rigma = 0.0380]
6954/12/500

1.037

R;=0.0381, wR,=0.0943
R;=0.0441, wR,=0.1001
0.12/-0.13

0.23(16)
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3.
and 14-16

Figure SI1. "H NMR spectrum of compound 1
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Figure SI3. DEPT spectrum of compound 1 (CDCls)
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Figure SI4. '"H-'H COSY spectrum of compound 1 (CDCl5)
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Figure SIS. HSQC spectrum of compound 1 (CDCls)
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Figure SI6. HMBC spectrum of compound 1 (CDCls)
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Figure SI7. NOESY spectrum of compound 1 (CDCl3)
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Figure SI9. IR spectrum of compound 1 (CDCl3)
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Figure SI11. >C NMR spectrum of compound 2 (CDCl5)
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Figure SI12. DEPT spectrum of compound 2 (CDCl3)
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Figure SI13. '"H-"H COSY spectrum of compound 2 (CDCls)
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Figure SI15. HMBC spectrum of compound 2 (CDCls)
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Figure SI17. HRESIMS spectrum of compound 2 (CDCls)
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Figure SI21. DEPT spectrum of compound 3 (CDCls)
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Figure SI123. HSQC spectrum of compound 3 (CDCl3)
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Figure S124. HMBC spectrum of compound 3 (CDCls)
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Figure SI25. NOESY spectrum of compound 3 (CDCls)
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Figure SI27. IR spectrum of compound 3 (CDCls)

Figure SI28. "H NMR spectrum of compound 4 (CDCls)

eh=25-20-26-1

27




Figure SI29. >C NMR spectrum of compound 4 (CDCl5)
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Figure SI30. DEPT spectrum of compound 4 (CDCls)
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Figure SI31. '"H-"H COSY spectrum of compound 4 (CDCls)
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Figure SI32. HSQC spectrum of compound 4 (CDCl3)
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Figure SI33. HMBC spectrum of compound 4 (CDCls)
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Figure SI34. NOESY spectrum of compound 4 (CDCls)
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Figure SI35. HRESIMS spectrum of compound 4 (CDCls)
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Figure SI36. IR spectrum of compound 4 (CDCls)
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Figure SI37. "H NMR spectrum of compound 5 (CDC
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Figure SI38. >C NMR spectrum of compound 5 (CDCl5)
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Figure SI39. DEPT spectrum of compound 5 (CDCls)
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Figure SI41. HSQC spectrum of compound 5 (CDCl3)

M MM\J\NML

L 1

1N

80

90

100

110

120

130

140

150

T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0

£2 (ppm)

Figure SI42. HMBC spectrum of compound 5 (CDCls)
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Figure SI43. NOESY spectrum of compound 5 (CDCls)
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Figure SI45. IR spectrum of compound 5 (CDCls)
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Figure SI47. >C NMR spectrum of compound 6 (CDCl5)
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Figure SI48. DEPT spectrum of compound 6 (CDCls)
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Figure SI49. '"H-"H COSY spectrum of compound 6 (CDCls)
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Figure SI50. HSQC spectrum of compound 6 (CDCl;)
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Figure SI5S1. HMBC spectrum of compound 6 (CDCls)
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Figure SI53. HRESIMS spectrum of compound 6 (CDCls)
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Figure SI55. "H NMR spectrum of compound 7
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Figure SI56. °C NMR spectrum of compound 7 (CDCl5)
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Figure SI5S7. DEPT spectrum of compound 7 (CDCls)
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Figure SI59. HSQC spectrum of compound 7 (CDCl3)
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Figure SI61. NOESY spectrum of compound 7 (CDCls)
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Figure SI63. IR spectrum of compound 7 (CDCls)
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Figure SI64. "H NMR spectrum of compound 8 (CDCls)
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Figure SI65. °C NMR spectrum of compound 8 (CDCl5)

Sl 4 0% & 3 2 8 5
= I = a = s 3 S
o~ — — — —_ 2= _

I I I I (.

I~ 28000

26000

[~ 24000

[~ 22000

20000

18000

16000

- 14000

12000

10000

8000

6000

4000

2000

2000

T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

Figure SI66. DEPT spectrum of compound 8 (CDCls)
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Figure SI67. '"H-"H COSY spectrum of compound 8 (CDCl;)
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Figure SI68. HSQC spectrum of compound 8 (CDCl;)
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Figure S169. HMBC spectrum of compound 8 (CDCls)
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Figure SI71. HRESIMS spectrum of compound 8 (CDCls)
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Figure SI72. IR spectrum of compound 8 (CDCls)
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Figure SI73. "H NMR spectrum of compound 9 (CDCls)
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Figure SI74. >C NMR spectrum of compound 9 (CDCl5)
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Figure SI75. DEPT spectrum of compound 9 (CDCls)
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Figure SI76. '"H-"H COSY spectrum of compound 9 (CDCls)
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Figure SI77. HSQC spectrum of compound 9 (CDCl3)
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Figure SI79. NOESY spectrum of compound 9 (CDCls)
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Figure SI80. HRESIMS spectrum of compound 9 (CDCls)
JAE 5 Pweiwenjun-1_171123105221 2017/11/23 11:06:18
eror=1.
303.2325 NL:
10 6.06E5
o weiwenjun-
1_171123105221#1
285.2219 RT:0.00 AV:1T:
8 FTMS +p ESI Full ms
. [100.00-1000.00]
60 149.0237 279.1598 325.2145
5 3303369
4 [
154.0656 /
3 [
21 f‘ 347.2202 364.9989
1711496 205.0864 2672114 / 3912853 4371943
1 l / 4119739 77
2251644  253.1990 ‘ ‘ ‘ [ l L ‘ 1445.1209
oLl bl l.‘HH“ TR VTN YR W 1 OO T PR PO R R TR T 481.2629 5191402
303.2319 NL:
1005 8.00E5
s Ca20Hao Oz +H:
3 C20H3102
804 pa Chrg 1
704
607
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520

m/z

53



Figure SI81. IR spectrum of compound 9 (CDCI3)}]
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Figure SI83. *C NMR spectrum of compound 10 (CDCl5)
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Figure SI84. DEPT spectrum of compound 10 (CDCl3)
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Figure SI85. '"H-"H COSY spectrum of compound 10 (CDCls)
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Figure SI86. HSQC spectrum of compound 10 (CDCls)
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Figure SI87. HMBC spectrum of compound 10 (CDCl5)
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Figure SI88. NOESY spectrum of compound 10 (CDCl;)
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Figure SI89. HRESIMS spectrum of compound 10 (CDCl3)
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Figure SI90. IR spectrum of compound 10 (CDCls)
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Figure SI91. '"H NMR spectrum of compound 14 (CDCls)
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Figure SI193. DEPT spectrum of compound 14 (CDCl3)
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Figure SI94. '"H-"H COSY spectrum of compound 14 (CDCls)
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Figure SI95.

Figure S196.
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Figure SI97. NOESY spectrum of compound 14 (CDCl;)
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Figure SI99. IR spectrum of compound 14 (CDCls)
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Figure SI100. "H NMR spectrum of compound 15 (CDCly)
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Figure SI101. ?C NMR spectrum of compound 15 (CDC
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Figure SI103. "H-'"H COSY spectrum of compound 15 (CDCl5)
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Figure SI104. HSQC spectrum of compound 15 (CDCls)
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Figure SI105. HMBC spectrum of compound 15 (CDCls)
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Figure SI106. NOESY spectrum of compound 15 (CDCls)
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Figure SI107. HRESIMS spectrum of compound 15 (CDCls)
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Figure SI108. IR spectrum of compound 15 (CDCI3)
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Figure SI110. ?C NMR spectrum of compound 16 (CDCls)

a3sagsrdsy F 14000

213.1
200.32
—143.98
—114.27

67

59

47

13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000

2000

N Ll wear o

1000

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

68



Figure SI111. DEPT spectrum of compound 16 (CDCl3)
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Figure SI112. 'H—"H COSY spectrum of compound 16 (CDCl;)
l JJAJL JL 1 L
— b o
/ F1
;
r3
- '
-4
]
‘_4 " I ks
’ '
3 AL
r7
— .
-8
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

£2 (ppm)

69

£1 (ppm)



Figure SI113. HSQC spectrum of compound 16 (CDCls)
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Figure SI114. HMBC spectrum of compound 16 (CDCls)
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Figure SI115. NOESY spectrum of compound 16 (CDCls)
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Figure SI116. HRESIMS spectrum of compound 16 (CDCls)
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Figure SI117. IR spectrum of compound 16 (CDCls)
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Figure SI119. UV and ECD spectra of compounds 7, 9, and 10
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Figure SI120. UV and ECD spectra of compounds 14-16
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