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Crystal structure determination 

For the crystal structure determination, the single-crystal of the compound 23a was 

used for data collection on a four-circle Rigaku R-AXIS RAPID-S diffractometer 

(equipped with a two-dimensional area IP detector). The graphite-monochromatized 

Mo Kα radiation (λ=0.71073 Å) and oscillation scans technique with Δω=5˚ for one 

image were used for data collection. The lattice parameters were determined by the 

least-squares methods on the basis of all reflections with F2>2σ(F2). Integration of 

the intensities, correction for Lorentz and polarization effects and cell refinement 

was performed using CrystalClear (Rigaku/MSC Inc., 2005) software.1 The 

structures were solved by direct methods using SHELXS-97 [2] and refined by a full-

matrix least-squares procedure using the program SHELXL-97.2 Hydrogen atoms 

were added at calculated positions and refined using a riding model. Anisotropic 

thermal displacement parameters were used for all non-hydrogen atoms. The final 

difference Fourier maps showed no peaks of chemical significance. Crystal data for 

23a: Compound 23a was prepared by crystallization from ethanol solution at room 

temperature. C20H23N3O3S, crystal system, space group: monoclinic, P21; (no:4); 

unit cell dimensions: a=10.3331(3), b=10.8017(3), c=18.4984(5)Å, α=90, 

β=102.951(45), γ=90˚; volume: 2012.2(4) Å3; Z=4; calculated density: 1.27 g/cm3; 

absorption coefficient: 0.185 mm−1; F(000): 816; θ-range for data collection 2.1 –

30.6˚; refinement method: full-matrix least-square on F2; data/parameters: 7693/498; 

goodness-of-fit on F2: 1.073; final R indices [I>2σ(I)]: R1= 0.052, wR2=0.123; R 

indices (all data): R1=0.084, wR2=0.146; largest diff. peak and hole: 0.252 and -

0.217 e Å−3; Flack x parameter : -0.012(0.06);  CCDC : 

 

817919 

Supplementary data 

 

Crystallographic data (excluding structure factors) for the structures reported in this 

article have been deposited with the Cambridge Crystallographic Data Centre as 

supplementary publication number CCDC-818097. Copies of the data can be 

obtained free of charge on application to CCDC, 12 Union Road, Cambridge CB2 

1EZ, UK (fax: +44-1223-336-033;    e-mail: deposit@ccdc.cam.ac.uk). 
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