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S1    1H NMR Spectrum of 1 in CDCl3

1
CHO
1

2

4 5
6

7

9

10

12

13

14

15



S2    13C NMR Spectra of 1 in CDCl3





S3    1H-1H COSY Spectrum of 1 in CDCl3



S4    HSQC Spectrum of 1 in CDCl3



S5    HMBC Spectrum of 1 in CDCl3



S6    NOESY Spectrum of 1 in CDCl3



S7    1H NMR Spectrum of 2 in CDCl3
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S8    13C NMR Spectra of 2 in CDCl3





S9    1H-1H COSY Spectrum of 2 in CDCl3



S10    HSQC Spectrum of 2 in CDCl3



S11    HMBC Spectrum of 2 in CDCl3



S12    1H NMR Spectrum of 2 in C5D5N
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S13    13C NMR Spectra of 2 in C5D5N





S14    1H-1H COSY Spectrum of 2 in C5D5N



S15    HSQC Spectrum of 2 in C5D5N



S16    HMBC Spectrum of 2 in C5D5N



S17    NOESY Spectrum of 2 in C5D5N



S18    1H NMR Spectrum of 3 in CDCl3
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S19    13C NMR Spectra of 3 in CDCl3





S20    1H-1H COSY Spectrum of 3 in CDCl3



S21    HSQC Spectrum of 3 in CDCl3



S22    HMBC Spectrum of 3 in CDCl3



S23    NOESY Spectrum of 3 in CDCl3



S24    1H NMR Spectrum of 4 in CDCl3
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S25    13C NMR Spectra of 4 in CDCl3





S26    1H-1H COSY Spectrum of 4 in CDCl3



S27    HSQC Spectrum of 4 in CDCl3



S28    HMBC Spectrum of 4 in CDCl3



S29    NOESY Spectrum of 4 in CDCl3



S30    1H NMR Spectrum of 5 in CDCl3
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S31    13C NMR Spectra of 5 in CDCl3





S32    1H-1H COSY Spectrum of 5 in CDCl3



S33    HSQC Spectrum of 5 in CDCl3



S34    HMBC Spectrum of 5 in CDCl3



S35    NOESY Spectrum of 5 in CDCl3



S36    1H NMR Spectrum of 6 in CDCl3
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S37    13C NMR Spectra of 6 in CDCl3





S38    1H-1H COSY Spectrum of 6 in CDCl3



S39    HSQC Spectrum of 6 in CDCl3



S40    HMBC Spectrum of 6 in CDCl3



S41    NOESY Spectrum of 6 in CDCl3



S42    1H NMR Spectrum of 7 in CDCl3

CHO

HO

H

7



S43    1H NMR Spectrum of 8 in CDCl3
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S44    1H NMR Spectrum of 9 in CDCl3
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S45    1H NMR Spectrum of 10 in CDCl3
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S46    1H NMR Spectrum of 11 in CDCl3
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S47    1H NMR Spectrum of 12 in CDCl3
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S48    1H NMR Spectrum of 13 in CDCl3
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S49    1H NMR Spectrum of 14 in CDCl3
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S50    1H NMR Spectrum of 15 in CDCl3
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S51    1H NMR Spectrum of 16 in CDCl3
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S52    1H NMR Spectrum of 17 in CDCl3
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S53    1H NMR Spectrum of 18in CDCl3
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S54    1H NMR Spectrum of 19 in CDCl3
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S55    1H NMR Spectrum of 20 in CDCl3
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S56    1H NMR Spectrum of 21 in CDCl3
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S57    1H NMR Spectrum of 22 in CDCl3
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S58    1H NMR Spectrum of 23 in CDCl3
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S59    1H NMR Spectrum of 24 in CDCl3
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S60    1H NMR Spectrum of 25 in CDCl3
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S61    1H NMR Spectrum of 26 in CDCl3
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S62    1H NMR Spectrum of 27 in CDCl3
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S63    1H NMR Spectrum of 28 in CDCl3
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S64    1H NMR Spectrum of 29 in CDCl3
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S65    1H NMR Spectrum of 30 in CDCl3
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S66    Detail information for ECD calculation

Lowest Energy Conformers:

B3LYP/6-31+G(d) optimized lowest energy 3D conformers of 2



Energy Analysis Table:

MMFF energy Gibbs free energy (298.15 K)
Conf.

rel. E (Kcal/mol) Boltzmann
Distribution G (Hartree) G

(Kcal/mol)
Boltzmann
 Distribution

C1 0.00 0.520 -885.437704 0.957 0.123
C2 0.26 0.333 -885.439229 0.000 0.621
C3 1.10 0.082 -885.436645 1.621 0.040
C4 1.23 0.065 -885.438228 0.628 0.215



Calculated ECD data:

C1 C2 C3
No Excitation

energies(eV)
Rotatory
Strengths* 

No Excitation
energies(eV)

Rotatory
Strengths* 

No Excitation
energies(eV)

Rotatory
Strengths* 

1 5.5588 3.2774 1 5.5651 0.6142 1 5.5629 1.0376
2 5.6236 -1.7083 2 5.65 3.6988 2 5.6015 -0.5449
3 5.9161 -7.279 3 5.9183 5.737 3 6.0152 9.1321
4 5.9324 12.2887 4 5.9673 -3.4269 4 6.0411 -7.3952
5 6.0889 3.6186 5 6.1444 -4.5373 5 6.1319 -8.0981

C4
1 5.5682 0.5574 1
2 5.6565 4.7385 2
3 6.0326 -1.1433 3
4 6.0591 1.2629 4
5 6.1595 -12.3534 5

* R(velocity)  10**-40 erg-esu-cm
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