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1
H NMR Spectral Data 

1H NMR spectrum of Ns-2a 

 

1H NMR spectrum of Boc-2b 
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1H NMR spectrum of Ns,Boc-2c 

 

 

1H NMR spectrum of trans-Ns-3a 
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1H NMR spectrum of trans-Boc-3b 

 

1H NMR spectrum of trans-Ns,Boc-3c 
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1H NMR spectrum of trans-3d-MsOH 

 

1H NMR spectrum of cis-Ns-4a 
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1H NMR spectrum of cis-Boc-4b 

 

1H NMR spectrum of cis-Ns,Boc-4c 
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1H NMR spectrum of cis-4d-HCl 
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13
C NMR Spectral Data

 

13C NMR spectrum of Ns-2a 

 

13C NMR spectrum of Boc-2b 
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13C NMR spectrum of Ns,Boc-2c 

 

13C NMR spectrum of trans-Ns-3a 
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13C NMR spectrum of trans-boc-3b 

 

13C NMR spectrum of trans-Ns,Boc-3c 
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13C NMR spectrum of trans-3d-MsOH 

 

13C NMR spectrum of cis-Ns-4a 
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13C NMR spectrum of cis-Boc-4b 

 

13C NMR spectrum of cis-Ns,Boc-4c 
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13C NMR spectrum of cis-4d-HCl 
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2D-NMR Spectral Data 

2D-NMR spectrum of trans-Ns-3a 

 

2D-NMR spectrum of cis-Ns-4a 
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X-ray structure analysis for trans-Ns-3a and cis-Ns-4a 

Crystal data for trans-Ns-3a: C11H14N2O5S2, MW = 318.36; crystal size, 0.60 x 0.40 x 0.40 mm; colorless, prism; monoclinic, 

space group P21/c, a = 11.106(7) Å, b = 11.070(7) Å, c = 11.153(8) Å, α = γ = 90°, β = 101.85(4)°, V = 1342.0(15) Å3, Z = 4, 

Dx = 1.576 g/cm3, T = 100 K, µ = 3.817 mm-1, λ = 1.54187 Å, R1 = 0.117, wR2 = 0.335. 

Crystal data for cis-Ns-4a: C11H14N2O5S2, MW = 318.36; crystal size, 0.70 x 0.25 x 0.20 mm; colorless, prism; orthorhombic, 

space group Pbca, a = 9.411(3) Å, b = 14.986(4) Å, c = 19.855(6) Å, α = β = γ = 90°, V = 2800.1(15) Å3, Z = 8, Dx = 1.510 

g/cm3, T = 100 K, µ = 3.659 mm-1, λ = 1.54187 Å, R1 = 0.033, wR2 = 0.101. 

All measurements were made on a Rigaku R-AXIS RAPID diffractometer using graphite monochromated Cu-Kα radiation. 

The structure was solved by direct methods with SIR9215 (trans-Ns-3a) or SHELXS-97 16 (cis-Ns-4a) and was refined using 

full-matrix least-squares on F2 with SHELXL-97.16 All non-H atoms were refined with anisotropic displacement parameters.  

CCDC 1538028 for trans-Ns-3a and CCDC 1538029 for cis-Ns-4a contain the supplementary crystallographic data for this 

paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via 

http://www.ccdc.cam.ac.uk/Community/Requestastructure/Pages/DataRequest.aspx?. 
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