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l. General Information and Methods

1H and 13C NMR spectra were recorded on 400 MHz, 600 MHz and 100 MHz, 150 MHz  

spectrometer TMS as internal reference; chemical shifts (δ scale) are reported in parts per million 

(ppm). 1H NMR Spectra are reported in the order: multiplicity, coupling constant (Jvalue) in 

hertz (Hz) and no of protons; signals were characterized as s (singlet), d (doublet), t (triplet), m 

(multiplet) and b s (broad singlet). IR spectra were recorded in KBr. HRMS spectra were 

recorded using ESI and APCI (TOF) mode. The X-ray crystal structures were determined with a 

diffractometer. Complete crystallographic data of 3c (CCDC no.1454211), 4f (CCDC 

no.1454212) and 5a (CCDC no.1454213) for the structural analysis have been deposited with the 

Cambridge Crystallographic Data Centre, Copies of this information may be obtained free of 

charge from the Director, Cambridge Crystallographic Data Centre, 12 Union Road, Cambridge 

CB2 1EZ, UK, (fax: +44-1223-336033, e-mail: deposit@ccdc.cam.ac.uk or via: 

www.ccdc.cam.ac.uk).

mailto:deposit@ccdc.cam.ac.uk
http://www.ccdc.cam.ac.uk/
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2. X-ray Structure of Compounds 3c, 4f and 5a

(3c)

(4f) 

(5a)
Figure 1. 30% probability of ORTEP ellipsoids of compounds 3c, 4f and 5a
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3. Crystal Data and Structure Refinement for Compound 3c, 4f and 5a

Table S2 Data collection and refinement statistics for the compounds 3c, 4f and 5a

Entry Identification 
code

Compound 3c Compound 4f Compound 5a

01 Empirical formula C18 H13 N O2 S2 C17 H10 Br N O S2 C17 H9 N O2 S2

02 Formula weight 339.41 388.28 323.37

03 Temperature 296(2) K 296(2) K 296(2) K

04 Wavelength 0.71073 0.71073 0.71073

05 Radiation type Mo K\a Mo K\a Mo K\a

06 Radiation source Fine-focus sealed 
tube

Fine-focus sealed 
tube

Fine-focus sealed 
tube

07 Crystal system Monoclinic Monoclinic Monoclinic

08 Space group P21/c P21/c P21/c

09 Cell length a 8.1398(3)           
b 12.3213(4)          
c 16.5028(5)

a 18.1202(5)             
b 12.7017(3)           
c 14.3420(4)

a 6.3128(3)             
b 18.0467(9)             
c 12.6157(5)

10 Cell Angle α 90                     
β 102.686(2)        
δ 90

α 90                        
β 113.1330(10)        
δ 90

α  90.00                  
β 96.132(4)             
δ 90.00

11 Cell Volume 1614.71(9) 3035.51(14) 1429.03(11)

12 Density 1.387 1.686 1.495

13 Completeness to 
theta

28.56° / 99.8% 28.42° / 100% 28.70° / 99.9%

14 Absorption 
correction

multi-scan multi-scan multi-scan

15 Refinement 
method

Full-matrix least-
squares on F2

Full-matrix least-
squares on F2

Full-matrix least-
squares on F2
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16 Index ranges -10<=h<=10,         
-16<=k<=16,            
-22<=l<=22

-24<=h<=24,           
-17<=k<=17,            
-19<=l<=19

-5<=h<=8,               
-24<=k<=19,           
-16<=l<=17

17 Reflection 
number

4102 7634 3698

18 Theta range 3.38-28.56 3.22-28.42 3.25-28.70

19 Cell formula units 
Z

4 8 4

20 CCDC no 1454211 1454212 1454213
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4. Copies of 1H NMR, 13C NMR and HRMS spectra of all Compounds
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