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"H NMR Spectrum of 1 in CDCl;
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BC NMR Spectra of 1 in CDCl;
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S3 'H-"H COSY Spectrum of 1 in CDCl;
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S4 HSQC Spectrum of 1 in CDCl,
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S5 HMBC Spectrum of 1 in CDCl;
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NOESY Spectrum of 1 in CDCl,4
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S8 BC NMR Spectra of 2 in CDCl;
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'H-"H COSY Spectrum of 2 in CDCl;
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HSQC Spectrum of 2 in CDCl;
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HMBC Spectrum of 2 in CDCl;
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"H NMR Spectrum of 2 in CsDsN
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BC NMR Spectra of 2 in CsDsN
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'H-'H COSY Spectrum of 2 in CsDsN
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S15 HSQC Spectrum of 2 in CsDsN
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HMBC Spectrum of 2 in CsDsN
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"H NMR Spectrum of 3 in CDCl;
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BBC NMR Spectra of 3 in CDCl;
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'H-"H COSY Spectrum of 3 in CDCl,
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S21 HSQC Spectrum of 3 in CDCl;
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S22 HMBC Spectrum of 3 in CDCl;
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NOESY Spectrum of 3 in CDCl;
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"H NMR Spectrum of 4 in CDCl;
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BC NMR Spectra of 4 in CDCl;
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S26 'H-"H COSY Spectrum of 4 in CDCl;
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HSQC Spectrum of 4 in CDCl;
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HMBC Spectrum of 4 in CDCl;
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S29 NOESY Spectrum of 4 in CDCl,
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"H NMR Spectrum of 5 in CDCl;

S30

[S8°0~,

§06°0
8211y
£pll

oz
SiF <"

SH0e—

LZE'T—

Fl19T—

09Z°L—

=90°€
8L
TP

Fooz
Free

=960

Fzo't

Faoz

Fsez

Foo't
Fes0

Foso

0.0

1.0

2.0

(]

3.0

35

fl (ppm)

4.0

4.5

6.0

7.0



BC NMR Spectra of 5 in CDCl;
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S32 'H-"H COSY Spectrum of 5 in CDCl,
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HSQC Spectrum of § in CDCl;

=

f1 (ppm)



S34 HMBC Spectrum of 5 in CDCl;
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"H NMR Spectrum of 6 in CDCl;
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BBC NMR Spectra of 6 in CDCl;
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S38 'H-"H COSY Spectrum of 6 in CDCl,
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HSQC Spectrum of 6 in CDCl;
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HMBC Spectrum of 6 in CDCl;
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S41 NOESY Spectrum of 6 in CDCl;
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"H NMR Spectrum of 7 in CDCl;
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"H NMR Spectrum of 8 in CDCl;
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"H NMR Spectrum of 9 in CDCl;
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"H NMR Spectrum of 12 in CDCl,
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"H NMR Spectrum of 13 in CDCl,
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"H NMR Spectrum of 15 in CDCl,
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"H NMR Spectrum of 17 in CDCl,
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"H NMR Spectrum of 18in CDCl;
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"H NMR Spectrum of 19 in CDCl,
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"H NMR Spectrum of 22 in CDCl,
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"H NMR Spectrum of 23 in CDCl,
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"H NMR Spectrum of 24 in CDCl,
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"H NMR Spectrum of 25 in CDCl,
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"H NMR Spectrum of 26 in CDCl,
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"H NMR Spectrum of 27 in CDCl,
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"H NMR Spectrum of 28 in CDCl,
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"H NMR Spectrum of 29 in CDCl,
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"H NMR Spectrum of 30 in CDCl,

S65

ST 0L—

10.0

10.5



S66 Detail information for ECD calculation

Lowest Energy Conformers:

B BRI

C1

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



Energy Analysis Table:

MMFF energy Gibbs free energy (298.15 K)
o rel. E (Keal/mol) Ei’sl::gfggn G (Hartree) (AIScal/mol) Blc;lits%[fiflrll‘:ilon
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 Rotatory No | Excitation Rotatory No | Excitation Rotatory
energies(eV) Strengths* energies(eV) Strengths* energies(eV) 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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