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High-Resolution Pure Shift NMR Spectroscopy and Its Applications
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Abstract: Nuclear magnetic resonance (NMR) spectroscopy has found wide applications in fields of chemistry, biology,
medicine, materials, etc, benefitting from its features of non-invasion, high resolution and high-throughput information.
Recently, a high level of interest has reemerged in the development of pure shift NMR techniques which aim for
significantly improving spectral resolution in overlapped regions. According to studies on new techniques and related
applications by our group, herein we briefly review how pure shift technique is developed, and what would be next
challenges in its development and extensive applications.
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WA T S8, BCa 7% xyz =4t 1 DFmORE L 2R P8 1 5 mm (3R IR Sk, S8 B 295 K

Fig. 1 The partial (a) conventional and (b) pure shift *"H NMR spectra of an estradiol sample in DMSO-ds. The experiment was
performed at 295 K using a Varian 500 MHz spectrometer, equipped with a 5 mm xyz indirect detection probe
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Fig. 2 Basic J-refocusing elements consisting of a nonselective 180° pulse followed by a selective spin inversion element to suppress
the homonuclear J coupling evolution. This selective inversion can be implemented by using (a) a BIRD filter, (b) a slice-selective
element, (c) a band-selective pulse or (d) a PSYCHE module (This figure is redrawn according to literature [3])
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Table 1 Relative sensitivity "H NMR spectra acquired using different selective inversion elements

compared with that obtained by using a hard pulse (This table is remade according to literature [3])
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Fig. 3 General acquisition schemes used to obtain homo-decoupled FID. (a) 2D interferogram-mode acquisition where the final
homo-decoupled FID is obtained after a reconstruction process where the initial chunks of each increment are concatenated to
reconstruct a new FID without J couplings; (b) Real-time-mode acquisition where the acquisition element is repeated n times to collect
a complete homo-decoupled FID (This figure is redrawn according to literature [3])
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Fig.4 (a) Conventional, (b) PSYCHE and (c) TSE-PSYCHE *H NMR spectra for a strychnine sample dissolved in CDCl;
(This figure is excerpted from literature [32])
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Fig. 5 Expanded region showing proton 2« from the equimolar enantiomeric mixture of (R,S)-1-aminoindan with 4.5 equivalents of
Pirkel alcohol in CDCls. Comparison of the spectral quality of (a) standard *H NMR, (b) interferogram slice-selective and (c) real-time
slice-selective spectra. A 20 ms selective 180° Gaussian pulse was used in both pure shift spectra. The arrows in (c) mark the artifacts
observed in the real-time spectrum. Different linewidths are also observed in interferogram and real-time spectra. (This figure is
excerpted from literature [3])
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