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General information 

Unless otherwise noted, commercially available chemicals, reagents and solvents were used without 

any purification. Microwave reactions were performed in capped vials using a Biotage Initiator Sixty 

instrument with fixed hold time. The reactions were monitored by thin-layer chromatography (TLC) 

on silica plated aluminum sheets (Silica gel 60 F254, E. Merck) and detecting spots by UV light. 

Flash chromatography was performed on silica gel 60 (0.040−0.063 mm, manually or using a Biotage 

SP4 Flash instrument). 1H NMR (400 MHz) and 13C NMR (100 MHz) spectra were recorded on a 

JEOL JNM-ECP 400 instrument, using CDCl3, CD3OD or DMSO-d6 as solvent as indicated. 

Chemical shifts are reported in ppm with the solvent residual peak as internal standard: 1H – residual 

CHCl3 (δH 7.26), CD3OD (δH 3.31) or DMSO-d6 (δH 2.50) and 13C – CDCl3 (δC 77.16), CD3OD (δC 

49.80) or DMSO-d6 (δC 39.52).  NMR data are reported as follows: chemical shift, number of 

protons/carbons, multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broadened), 

coupling constants (Hz). Melting points were recorded on a Büchi melting point apparatus B-545 or 

a Mettler FP82 hot stage equipped with a FP80 temperature controller and are uncorrected. Accurate 

mass analyses were done by using a Agilent 6520 quadrupole time of flight instrument coupled to 

Agilent 1290 infinity ultra-performance liquid chromatograph (Santa Clara, USA). Samples were 

dissolved in acetonitrile and eluted by using isocratic elution (100% acetonitrile) with a flow rate of 

0.4 ml/min. Mass spectrometer was operated in positive electrospray ionization scanning between 50 

and 1200 m/z. Ion source parameters were as follows; drying gas flow 10 L/min and temperature 

325°C and nebulizer pressure 35 psig. Mass spectrometer was calibrated before analyses. Compounds 

1-3, 7 were purchased from Sigma-Aldrich, while compounds 5, 11, 12 were purchased from Toronto 

Research Chemicals (20 Martin Ross Avenue, North York, M3J 2K8 Ontario, Canada). 
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NMR Spectra 
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