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Experimental section 

Chemistry 

All chemicals and solvents were purchased with high purities and used without further purification. The 

progress of the reaction was monitored by thin layer chromatography (using silica gel 60 F-254 plates). 

The products were visualized with a 254 nm UV lamp. Melting points were determined by open 

capillary methods and are uncorrected. Products were purified by column chromatography on 100-200 

mesh silica gel. The 1H NMR spectra were recorded on 400 spectrometers using tetramethylsilane (TMS) 

as an internal standard. The 13C NMR spectra were recorded at 100 MHz and chemical shifts were 

reported in parts per million (d) relative to tetramethylsilane (TMS) as an internal standard. Coupling 

constant (J) values were reported in hertz (Hz). The splitting patterns of the proton are described as s 

(singlet), d (doublet), dd (doublet of doublet), t (triplet), and m (multiplet) in 1H NMR spectroscopic 

analysis. The products were confirmed by 1H and 13C NMR spectroscopy analysis. High-resolution mass 

spectra (HRMS) were obtained using Agilent 6520 (QTOF) ESI-HRMS model. 
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Experimental protocol for biological activity 

Pharmacology 

Antitubercular assay 

All the synthetic compounds were screened for their in vitro activity against MTB (ATCC 

25177) and M. bovis BCG (ATCC 35743) using two fold dilution technique, in order to 

determine the actual minimum inhibitory concentration (MIC90). Activity against MTB was 

determined through the XTT reduction menadione assay (XRMA) reading absorbance at 470 

nm. The nitrate reductase (NR) assay was performed to estimate inhibition of M. bovis BCG by 

compounds.2 Absorbance for the NR assay was measured at 540 nm. In vitro activity against 

MTB and M. bovis BCG at active (8 days) and dormant (12 days) stages was performed using 

the XRMA and NR assay, respectively, as described above. Percentage inhibition was calculated 

using the following formula: 

% inhibition = [(control–CMP) / (control–blank)] x 100  

Where ‘control’ is the activity of mycobacteria without compounds, ‘CMP’ is the activity of 

mycobacteria in the presence of compounds and ‘blank’ is the activity of the culture medium 

without mycobacteria. 

 

Cytotoxicity assay 

2-chloro quinoline incorporated xanthene derivatives 7a-l were assayed for their cytotoxic 

effects in four different cell lines, MCF-7, HCT-116 and A549 using MTT assay3. The cell lines 

were maintained under standard cell culture conditions under 5% CO2 at 37°C in 95% air 

humidified environment. Each concentration was tested in duplicates in a single experiment. 

GI50/GI90 values were calculated using OriginPro Software. 

 

Selectivity Index: 

The selectivity index was calculated by dividing the 50% growth inhibition concentration (GI50) 

for cell lines (MCF-7, HCT 116 and A549) by the MIC90 for in vitro activity against dormant 

MTB and BCG.4 

 

 

 



Anti-Bacterial activity 

All bacterial cultures were first grown in LB media at 37 0C at 180 RPM. Once the culture 

reaches 1 O.D, it is used for anti-bacterial assay. Bacterial strains E. coli (NCIM 2688- ATCC 

25292), P. flurescense (NCIM 2036-ATCC 13525) as gram-negative and B. subtillis (NCIM 

2079-ATCC 23857), S. aureus (NCIM 2010- ATCC 29213) as gram-positive are used. The assay 

was performed in 96 well plates after 8 h. and 12 h for Gram negative and Gram positive 

bacteria, respectively. 0.1 % of 1 OD culture at 620 nm was used for screening,5 0.1 % 

inoculated culture was added in to each well of 96 well plate containing the compounds to be 

tested. 
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7a. 1H NMR, 400 MHz, DMSO-d6 

 

7a. 13C NMR, 100 MHz, DMSO-d6 

 



7a. HRMS 

 

7b. 1H NMR, 400 MHz, DMSO-d6 

 



3b. 13C NMR, 100 MHz, DMSO-d6 

 

3b. HRMS 

 

 



7c. 1H NMR, 400 MHz, DMSO-d6 

 

7c. 13C NMR, 100 MHz, DMSO-d6 

 



7c. HRMS 

 

7d. 1H NMR, 400 MHz, DMSO-d6 

 



7d. 13C NMR, 100 MHz, DMSO-d6 

 

7d. HRMS 

 



7e. 1H NMR, 400 MHz, DMSO-d6 

 

7e. 13C NMR, 100 MHz, DMSO-d6 

 



7e. HRMS 

 

7f. 1H NMR, 400 MHz, DMSO-d6 

 



7f. 13C NMR, 100 MHz, DMSO-d6 

 

7f. HRMS 

 



7g. 1H NMR, 400 MHz, DMSO-d6 

 

7g. 13C NMR, 100 MHz, DMSO-d6 

 



7g. HRMS 

 

7h. 1H NMR, 400 MHz, DMSO-d6 

 



7h. 13C NMR, 100 MHz, DMSO-d6 

 

7h. HRMS 

 

 



7i. 1H NMR, 400 MHz, DMSO-d6 

 

7i. 13C NMR, 100 MHz, DMSO-d6 

 



7i. HRMS 

 

7j. 1H NMR, 400 MHz, DMSO-d6 

 



7j. 13C NMR, 100 MHz, DMSO-d6 

 

7j. HRMS 

 



7k. 1H NMR, 400 MHz, DMSO-d6 

 

7k. 13C NMR, 100 MHz, DMSO-d6 

 



7k. HRMS 

 

7l. 1H NMR, 400 MHz, DMSO-d6 

 



7l. 13C NMR, 100 MHz, DMSO-d6 

 

7l. HRMS 

 



 


