Detecting Organic Nitrogen with *H->°N HMBC Spectra
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Abstract

NMR spectroscopy has been the most important tool for the researches in organic/organometallic/polymeric chemistry, providing abundant information for the structure identifications, sample
purities, and chemical dynamics. Because of its powerful functions, NMR spectroscopy has also been benefiting the studies of biomedical, pharmaceutical, agricultural, environmental, materials,
and even forensic science.

Carbon, hydrogen, oxygen, and nitrogen are the most common elements in organic molecule. However, while *H and 13C NMR spectra are frequently measured, °N NMR spectra were relatively
rare. This is due to the low gyromagnetic ratio and nature abundance of °N isotope. Usually "N NMR spectra were obtained when the sample is in very high concentration or the nitrogen is
enriched with >N isotope, called isotope labelling.

Here we report a very useful method, using HMBC (Heteronuclear Multiple Bond Coherence) experiment to detect °N NMR signals. HMBC is one of the 2D NMR techniques, measuring the
through-bond correlations inside a molecule. *H-1>°N HMBC actually collects a series of measurements of *H NMR spectra. With a series of pulse sequence on >N channel, the *H NMR spectra
would contain >N NMR information, called coherence. Therefore, HMBC could take the advantage of 'H NMR signals with stronger intensities than >N signals, providing the opportunity for the
indirect measurement of >N signals.

Introduction (NMR Principles and the Difficulty of °N NMR Spectra Measurement)
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