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General Experimental Methods 

 

Solvents were purified according to the standard procedures, and reagents used were of 

highest purity available. The NMR spectra (1H, 13C, 31P, 2D 1H-1H COSY and 1H-13C 

HETCOR, HMQC and HMBC) were recorded on a 300 MHz spectrometer (Bruker, 

Avance series) fitted with pulse-field gradient probe, and trimethylsilane (TMS) or 

residual resonance of deuterated solvent were used as internal reference. For 31P NMR 

spectra, phosphoric acid was used as external reference. 13C NMR spectra were 

broadband 1H decoupled or inverse HMQC experiments. Chemical shifts are expressed in 

ppm and coupling constants J in Hz. Where appropriate, signal assignments were made 

by DEPT, 1H-1H COSY and 1H-13C HETCOR experiments. Low and high resolution 

mass spectra were recorded on Platform-II or LCT spectrometer (Micromass-Waters) 

respectively using acetonitrile-water (1:1) mobile phase. Optical rotations were measured 

at ambient temperature with a digital Perkin-Elmer 141 polarimeter. Thin layer 

chromatography was performed on Merck Kieselgel 60 F254 plates, compounds visualized 

either by viewing with a UV lamp (254 nm), or by dipping into ammonium-

molybdate/ceric-sulfate developing reagent followed by heating. Silica column 

chromatography was carried out with silica gel 60 (60-120 mesh). 
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