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Table S1. Crystal data and structure refinement details for 10. 

Crystal data 

Chemical formula C20H18ClF3N4O2S3 

Mr 535.01 

Crystal system, space group Monoclinic, P21/c 

Temperature (K) 120 

a, b, c (Å) 10.215 (2), 24.427 (3), 10.310 (2) 

β (°) 116.449 (15) 

V (Å3) 2303.3 (8) 

Z 4 

Radiation type Cu Kα 

µ (mm-1) 4.47 

Crystal size (mm) 0.34 × 0.13 × 0.11 

 

Data collection 

Diffractometer STOE IPDS 2T 

Absorption correction Integration  

STOE X-RED32, absorption correction 

by Gaussian integration, analogous to P. 

Coppens, "The Evaluation of 

Absorption and Extinction in Single-

Crystal Structure Analysis", published 

in F. R. Ahmed (Editor), 

"Crystallographic Computing", 

Munksgaard, Copenhagen (1970), 255 – 

270 

 Tmin, Tmax 0.223, 0.748 

No. of measured, independent and 

 observed [I > 2σ(I)] reflections 

11762, 3416, 3089   

Rint 0.028 



θmax (°) 60.0 

(sin θ/λ)max (Å
-1) 0.562 

 

Refinement 

R[F2 > 2σ(F2)], wR(F2), S 0.034,  0.098,  1.07 

No. of reflections 3416 

No. of parameters 336 

No. of restraints 44 

H-atom treatment H atoms treated by a mixture of 

independent and constrained refinement 

max, min (e Å-3) 0.30, -0.47 

 

 

Table S2. Hydrogen-bond geometry (Å, º) for 10. 

 D—H···A D—H H···A D···A D—H···A 

N2—H2A···O1 0.89 (2) 2.09 (2) 2.785 (2) 134 (2) 

N2—H2B···S3 0.86 (2) 2.28 (2) 3.034 (2) 147 (2) 

 

Computer programs: X-AREA WinXpose 2.0.22.0 (STOE, 2016), X-AREA Recipe 1.33.0.0 

(STOE, 2015), STOE X-AREA, ShelXT [40], SHELXL [41], Olex2 [42]. 
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1H NMR of compd 9 (500 MHz, DMSO-d6). 



 
13C NMR of compd 9 (125 MHz, DMSO-d6). 



 

1H NMR of compd 11 (500 MHz, DMSO-d6). 



 

 

13C NMR of compd 11 (150.9 MHz, DMSO-d6). 

 



 

1H NMR of compd 12 (500 MHz, DMSO-d6). 



 

 

13C NMR of compd 12 (150.9  MHz, DMSO-d6). 



 

1H NMR of compd 13 (500 MHz, DMSO-d6). 



 

13C NMR of compd 13 (125 MHz, DMSO-d6). 



 
1H NMR of compd 14 (500 MHz, DMSO-d6). 



 
13C NMR of compd 14 (150.9 MHz, DMSO-d6). 



 
1H NMR of compd 15 (50 MHz, DMSO-d6). 



 
13C NMR of compd 15 (125 MHz, DMSO-d6). 



 
1H NMR of compd 21 (500 MHz, DMSO-d6). 



 
13C NMR of compd 21 (125 MHz, DMSO-d6). 



 
1H NMR of compd 22 (500 MHz, DMSO-d6). 



 
13C NMR of compd 22 (125 MHz, DMSO-d6). 



 
1H NMR of compd 23 (500 MHz, DMSO-d6). 



 
13C NMR of compd 23 (125 MHz, DMSO-d6). 


