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Fig. S1 EIMS spectrum of 1 

Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\16\061301 6/13/2016 5:05:19 PM 1Cl

061301 #108-122 RT: 2.78-3.14 AV: 15 NL: 7.59E6

T: + c Full ms [45.00-800.00]
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Fig. S2 HREIMS spectrum of 1 

Instrument:MAT 95XP(Thermo)

D:\DATA-HR\14\092502-17-1-3-c2 9/26/2014 11:41:22 AM 17-1-3

092502-17-1-3-c2 #13 RT: 0.50 AV: 1 NL: 1.34E4

T: + c EI Full ms [ 414.50-433.50]
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Fig. S3 
1
H NMR spectrum of 1 in CDCl3 

 

 

Fig. S4 
13

C NMR spectrum of 1 in CDCl3 
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Fig. S5 HSQC spectrum of 1 in CDCl3 

 
 

Fig. S6 
1
H-

1
H COSY spectrum of 1 in CDCl35 
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Fig. S7 HMBC spectrum of 1 in CDCl3 

 

 

Fig. S8 NOESY spectrum of 1 in CDCl3 
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Fig. S9 EIMS spectrum of 2 

Instrument:DSQ(Thermo)

Ionization Method:EI

D:\DSQ\DATA-LR\16\061302 6/13/2016 5:12:35 PM 2Cl

061302 #73-82 RT: 1.88-2.11 AV: 10 NL: 9.79E6

T: + c Full ms [45.00-800.00]
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Fig. S10 HREIMS spectrum of 2 

Instrument:MAT 95XP(Thermo)

D:\DATA-HR\14\092501-zh-47-c1 9/25/2014 2:50:51 PM ZH-47

092501-zh-47-c1 #17 RT: 0.64 AV: 1 NL: 4.21E4

T: + c EI Full ms [ 440.50-457.50]
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Fig. S11 
1
H NMR spectrum of 2 in CDCl3 

 
 

 

Fig. S12 
13

C NMR spectrum of 2 in CDCl3 
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Fig. S13 HSQC spectrum of 2 in CDCl3 

 

 

 

Fig. S14 
1
H-

1
HCOSY spectrum of 2 in CDCl3 

 

 



 

10 

 

Fig. S15 HMBC spectrum of 2 in CDCl3 

 

 

 

Fig. S16 NOESY spectrum of 2 in CDCl3 
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Fig. S17 HRESIMS spectrum of 3 

 
D:\Data\2016\06\Chen senhua\165a0814 6/1/2016 11:58:17 AM Q-9
LTQ Orbitrap Elite

165a0814 #5 RT: 0.14 AV: 1 NL: 5.96E6
F: FTMS - c ESI Full ms [200.00-1000.00]
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Fig. S18 
1
H NMR spectrum of 3 in CDCl3 
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Fig. S19 
13

C NMR spectrum of 3 in CDCl3 

 

 

 

 

Fig. S20 HSQC spectrum of 3 in CDCl3 
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Fig. S21 
1
H-

1
HCOSY spectrum of 3 in CDCl3 

 

 

 

Fig. S22 HMBC spectrum of 3 in CDCl3 
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Computational details 

  Molecular Merck force field (MMFF) and DFT/TD-DFT calculations were carried 

out with Spartan’ 14 software (Wavefunction Inc., Irvine, CA, USA) and Gaussian 09 

program, respectively. Conformers within 10 kcal/mol energy window were generated 

and optimized using DFT calculations at B3LYP/6-31G(d) level. Conformers with 

Bolzmann distribution over 1% were chosen for ECD calculations in methanol at 

B3lYP/6-311+g(2d,p) level. The IEF-PCM solvent model for MeOH was used. ECD 

spectra were generated using the program SpecDis 3.0 (University of Würzburg, 

Würzburg, Germany) and OriginPro 8.5 (OriginLab, Ltd., Northampton, MA, USA) 

from dipole-length rotational strengths by applying Gaussian band shapes with sigma 

= 0.30 ev. All calculations were performed by Tianhe-2 in National Super Computer 

Center in Guangzhou. 

 

 

 

 

 

 

 

 

 

 

 

Table S1. Energy Analysis for the Conformers of (3R,4S,3'R,4'S)-3 and 

(3S,4R,3'S,4'R)-3. 

compound 
Conformati

on 
G (Hartree) 

G 

(Kcal/mol) 

∆G 

(Kcal/mol) 

Boltzmann 

Dist (%) 

(3R,4S,3'R,4'S)

-3 
3-1 

−1411.6497133

4 

−885814.288

9 
0 25.05 

(3R,4S,3'R,4'S)

-3 
3-2 

−1411.6507475

2 

−885814.937

9 

−0.64895

0949 
74.95 

(3S,4R,3'S,4'R)

-3 
3e-1 

−1411.6497133

4 

−885814.288

9 
  0 25.05 

(3S,4R,3'S,4'R)

-3 
3e-2 

−1411.6507475

2 

−885814.937

9 

−0.64895

0949 
74.95 
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Figure S23. B3LYP/6-31G(d) optimized low-energy conformers of 3 and 3e.  
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