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Equipment and analytical instruments
[bookmark: _GoBack]Melting points were measured using a Veego melting point apparatus model VMP-PM. Specific optical rotations (c=1.0%., methanol) were measured on Rudolph Autopol® V polarimeter at 25 °C using the sodium Dline (589 nm) lamp. Thin layer chromatography (TLC) was carried out using pre-coated Merck TLC Silicagel 60 F254 and spots were detected using UV light. 
IR spectra were recorded (KBr pellet) on Shimadzu Prestige 21 FTIR instrument from 4000 to 400 cm-1. 1H NMR and 13C NMR spectra were recorded using a Bruker-Avance FT-NMR spectrometer (400 and 100 MHz, respectively) using DMSO-d6 and CDCl3 as solvents and TMS as an internal standard. Chemical shifts (δ) were mentioned in parts per million (ppm). The following abbreviations are used: s-singlet, d-doublet, t-triplet, q-quintet and m-multiplet. Mass spectra were recorded on Agilent 6110 LC/MS mass spectrophotometer using ESI mode. The elemental analysis was done (sample thoroughly dried under vacuum) using a Thermo Fischer Flash 1112 Series elemental analyzer. Single crystal XRD data was obtained using Bruker X8 KAPPA APEX instrument.
Microbial organisms
Gram positive bacteria; Micrococcus luteus (MTCC 106), Bacillus subtilis MTCC 441, Staphylococcus aureus (MTCC 96), Staphylococcus epidermidis (MTCC 3615) and Staphylococcus aureus (MRSA- methicillin resistant). Gram negative bacteria; Enterobacter aerogenes (MTCC 111), Salmonella typhimurium (MTCC 1251), Klebsiella pneumoniae (MTCC 109), Proteus vulgaris (MTCC 1771), Pseudomonas aeruginosa MTCC 741, Shigella  flexner i(MTCC 1457) and Salmonella paratyphi-B. Fungi; Aspergillus flavus, Malassesia pachydermatis and Candida albicans (MTCC 227). All the above-mentioned cultures were purchased from Institute of Microbial Technology (IMTECH), Chandigarh, India-160 036.
Antimicrobial activity
Antimicrobial activity was carried out as reported previously (Balachandran et al., 2012). Briefly, 20 mL of Mueller Hinton agar (MHA) was poured into petri plates and incubated for solidification. After solidification bacterial and fungal cultures were swabbed on the top of the media. Then, a specific amount of compound loaded discs (1 mg/disc) was placed on the surface of the medium separately and the plates were incubated for 24 h at 37°C for bacteria and fungi at room temperature. Streptomycin (bacteria) and Ketoconazole (fungi) were used as a positive control. A negative control is DMSO. The zone of inhibition was calculated by millimetres (mm). 
Minimum inhibitory concentration (MIC)
MIC study was performed according to the standard reference protocols (Balachandran et al., 2013; CLSI, 2008; NCCLS/CLSI, 2002). Briefly, synthesized compounds were serially diluted in 2% DMSO and added to each well in 96 well plate containing medium and test cultures. Streptomycin (bacteria) was used as a positive control. 5 µL of tested broth was placed on the sterile MHA plates for bacteria and incubated at 37 °C for 24 h. The inhibition of bacterial growth was identified as based on no visible growth was seen in MHA plates.

Molecular docking studies:
Molecular docking studies have been done using the AutoDock Tools (ADT) version 1.5.6 and AutoDock version 4.2.5.1 docking program (Sanner, M.F., 1999; Morris et al., 2009). The DNA topoisomerase IV receptor (Manchester et al., 2012) structure was obtained from the Protein Data Bank (PDB ID: 4EMV). The co-crystallized ligand in the 4EMV structure was removed. Then, the polar hydrogen atoms were added, lower occupancy residue structures were deleted, and any incomplete side chains were replaced using the ADT. Further ADT was used to remove crystal water, Gasteiger charges were added to each atom, and merged the non-polar hydrogen atoms to the protein structure. The distance between donor and acceptor atoms that form a hydrogen bond was defined as 1.9 Å with a tolerance of 0.5 Å, and the acceptor– hydrogen–donor angle was not less than 120˚. The structures were then saved in PDBQT file format, for further studies in ADT. A grid box with dimension of 40 × 40 × 40 Å3 with 0.375 Å spacing and centred on 14.860, 29.555, 6.941 was created around the binding site of co-crystallised ligand on 4EMV protein using ADT. The centre of the box was set at co-crystallised ligand centre and grid energy calculations were carried out. For the AutoDock docking calculation, default parameters were used and 50 docked conformations were generated for each compound. The energy calculations were done using genetic algorithms.
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	Method validation using crystallised and docked ligand with 4EMV receptor
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	Docking mode of all the compounds in the active site
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	Docking mode of the compound 9a in the active site of 4EMV
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	Docking mode of the compounds 9b in the active site of 4EMV
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	Docking mode of the compounds 10a in the active site of 4EMV
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	Docking mode of the compounds 10b in the active site of 4EMV
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	Docking mode of the compounds 11a in the active site of 4EMV
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	Docking mode of the compounds 11b in the active site of 4EMV
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	Docking mode of the compounds 12a in the active site of 4EMV
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	Docking mode of the compounds 12b in the active site of 4EMV
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	Docking mode of the compounds 13a in the active site of 4EMV
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	Docking mode of the compounds 13b in the active site of 4EMV
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Figure 1. 1H NMR spectrum of 5a
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Figure 2. 13C NMR spectrum of 5a
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Figure 3. 1H NMR spectrum of 5b
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Figure 4. 13C NMR spectrum of 5b
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Figure 5. IR spectrum of 6a
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Figure 6. 1H NMR spectrum of 6a
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Figure 7. 13C NMR spectrum of 6a
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Figure 8. 1H NMR spectrum of 6b


[image: ]Figure 9. 13C NMR spectrum of 6b
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Figure 10. IR spectrum of 9a
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Figure 11. 1H-NMR spectrum of 9a
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Figure 12. 13C-NMR spectrum of 9a
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Figure 13. Mass spectrum of 9a
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Figure 14. 1H-NMR spectrum of 9b
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Figure 15. 13C-NMR spectrum of 9b
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Figure 16. Mass spectrum of 10a
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Figure 17. Mass spectrum of 10b
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Figure 18. IR spectrum of 11a
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Figure 19. 1H NMR spectrum of 11a
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Figure 20. 13C NMR spectrum of 11a
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Figure 21. Mass spectrum of 11a
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Figure 22. IR spectrum of 11b


[image: ]
Figure 23. 1H NMR spectrum of 11b
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Figure 24. 13C NMR spectrum of 11b

[image: ]
Figure 25. Mass spectrum of 11b
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Figure 26. 13C NMR spectrum of 12a
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Figure 27. Mass spectrum of 12a
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Figure 28. 13C NMR spectrum of 12b
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Figure 29. 1H-NMR spectrum of 12b
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Figure 30. 13C-NMR spectrum of 12b









Table 1.  Crystal data and structure refinement for fin
	S No
	Identification code               
	 shelx

	1
	Empirical formula                 
	 C19 H26 N4 O2

	2
	Formula weight                    
	 342.44

	3
	Temperature                       
	 296(2) K

	4
	Wavelength                        
	 0.71073 A

	5
	Crystal system, space group       
	 "Orthorhombic",  "P2(1)2(1)2(1)"

	6
	Unit cell dimensions              
	a = 13.3748(7) A  alpha = 90 deg.                                        
b = 15.9256(8) A  beta = 90 deg.
c = 26.3938(13) A gamma = 90 deg.

	7
	Volume                            
	5621.9(5) A^3 

	8
	Z, Calculated density             
	 12,  1.214 Mg/m^3

	9
	Absorption coefficient            
	 0.081 mm^-1

	10
	F(000)                            
	2208 

	11
	Crystal size                      
	0.19 x 0.16 x 0.12 mm 

	12
	Theta range for data collection   
	1.49 to 28.36 deg. 

	13
	Limiting indices                  
	-7<=h<=17, -19<=k<=20, -35<=l<=26 

	14
	Reflections collected / unique    
	 29922 / 13427 [R(int) = 0.0434]

	15
	Completeness to theta = 25.00     
	98.9 % 

	16
	Absorption correction             
	 Semi-empirical from equivalents

	17
	Max. and min. transmission        
	0.9904 and 0.9848 

	18
	Refinement method                 
	 Full-matrix least-squares on F^2

	19
	Data / restraints / parameters    
	13427 / 0 / 686 

	20
	Goodness-of-fit on F^2            
	0.954 

	21
	Final R indices [I>2sigma(I)]     
	R1 = 0.0592, wR2 = 0.1323 

	22
	R indices (all data)              
	R1 = 0.1326, wR2 = 0.1653 

	23
	Absolute structure parameter      
	 0.8(13)

	24
	Extinction coefficient            
	0.00000(19) 

	25
	Largest diff. peak and hole       
	0.527 and -0.175 e.A^-3
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