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1H NMR (400 MHz) spectrum of compound 1a in CDCl3
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13C NMR (100 MHz) spectrum of compound 1a in CDCl3 
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1H NMR (400 MHz) spectrum of compound 1b in CDCl3
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13C NMR (100 MHz) spectrum of compound 1b in CDCl3
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1H NMR (400 MHz) spectrum of compound 1c in CDCl3 
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13C NMR (100 MHz) spectrum of compound 1c in CDCl3
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1H NMR (400 MHz) spectrum of compound 1d in CDCl3
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1H NMR (400 MHz) spectrum of compound 1d in CDCl3
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1H NMR (400 MHz) spectrum of compound 1e in CDCl3
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13C NMR (100 MHz) spectrum of compound 1e in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1f in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1f in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1g in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1g in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1h in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1h in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1j in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1j in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1k in CDCl3 
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13C NMR (100 MHz) spectrum of compound 1k in CDCl3 
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1H NMR (400 MHz) spectrum of compound 1l in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1l in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1m in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1m in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1n in CDCl3 



S27 

 

 

 

 13C NMR (100 MHz) spectrum of compound 1n in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1o in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1o in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1p in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1p in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1q in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1q in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1r in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1r in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1s in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1s in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1t in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1t in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 1u in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1u in CDCl3 



S42 

 

 

 

 1H NMR (400 MHz) spectrum of compound 1v in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1v in CDCl3 
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 1H NMR (400 MHz) spectrum of compound S1 in CDCl3 
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 13C NMR (100 MHz) spectrum of compound S1 in CDCl3 



S46 

 

 

 

 1H NMR (400 MHz) spectrum of compound 1i in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 1i in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 2a in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 2a in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3a in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3a in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3b in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3b in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3c in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3c in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3d in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3d in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3e in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3e in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3f in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3f in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3g in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3g in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3h in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3h in CDCl3
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 1H NMR (400 MHz) spectrum of compound 3i in CDCl3 



S67 

 

 

 

 13C NMR (100 MHz) spectrum of compound 3i in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3j in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3j in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3k in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3k in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3l in CDCl3
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 13C NMR (100 MHz) spectrum of compound 3l in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3m in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 3m in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 3n in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 3n in DMSO-d6 



S78 

 

 

 

 1H NMR (400 MHz) spectrum of compound 4a in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4a in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4b in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4b in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4c in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 4c in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4d in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4d in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4e in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4e in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4f in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 4f in DMSO-d6
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 1H NMR (400 MHz) spectrum of compound 4g in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4g in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4h in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4h in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4i in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 4i in DMSO-d6 
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 1H NMR (400 MHz) spectrum of compound 4j in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 4j in CDCl3
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 1H NMR (400 MHz) spectrum of compound 4k in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4k in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4l in DMSO-d6 
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 13C NMR (100 MHz) spectrum of compound 4l in DMSO-d6 
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 1H NMR (400 MHz) spectrum of compound 4m in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4m in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4n in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4n in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 4o in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 4o in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 5 in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 5 in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 6 in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 6 in CDCl3 
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 1H NMR (400 MHz) spectrum of compound 7 in CDCl3 
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 13C NMR (100 MHz) spectrum of compound 7 in CDCl3  
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The ORTEP diagram of 4a (thermal ellipsoids are shown at 50% probability).
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• Sample Preparation: A crystalline solid was obtained via slow evaporation of compound 4a in 

CH2Cl2: hexane= 1: 4 at room temperature. 

• Crystal data and structure refinement for compound 4a (CCDC: 1532241) 
 

 

Bond precision: C-C = 0.0021 A Wavelength=0.71073 

 
Cell: a=8.4886(9) b=8.9588(10) c=10.1158(11) 

 alpha=86.119(3) beta=83.374(2) gamma=71.079(3) 

Temperature: 100 K   

 
Calculated Reported Volume

 722.48(14) 722.48(14) 

Space group P -1 P -1 

Hall group -P 1 -P 1 

Moiety formula C18 H13 N S2 ? 

Sum formula C18 H13 N S2 C18 H13 N S2 

Mr 307.41 307.41 

Dx,g cm-3 1.413 1.413 

Z 2 2 

Mu (mm-1) 0.360 0.360 

F000 320.0 320.0 

F000’ 320.59  

h,k,lmax 10,11,12 10,11,12 

Nref 2997 2971 

Tmin,Tmax 0.907,0.924 0.845,0.948 

Tmin’ 0.907  

 
Correction method= # Reported T Limits: Tmin=0.845 Tmax=0.948 

AbsCorr = MULTI-SCAN 

 
Data completeness= 0.991 Theta(max)= 26.475 

 
R(reflections)= 0.0316( 2539) wR2(reflections)= 0.0871( 2971) 

 
S = 1.053 Npar= 190 

 

 


