Ultra-high-resolved NMR: Analysis of complex mixtures of compounds

with near-identical *H and 3C NMR spectra
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Introduction
NMR spectroscopy is the most powerful analytical tool to characterize the structure of molecules in solution. A high spectral resolution is mandatory for identifying individual resonances and to perform
accurate measurements of chemical shifts or coupling constant. Over the years, NMR has demonstrated its tremendous capacity to analyze complex mixtures of compounds, where a large number of
overlapped signals can be present. However, direct analysis is often limited by the lack of appropriate signal dispersion due to small chemical shift differences (Ao) and to the wide J, coupling patterns. A
successful characterization can be further complicated when trying to differentiate structural compounds exhibiting extremely small Ao and similar J-coupling patterns between analogous protons,
resulting of a superposition of near-identical NMR spectra.
In this work we present a simple strategy for obtaining ultra-high-resolved NMR spectra that greatly facilitates the analysis of highly congested spectral regions.! This strategy is based on the combination
of several resolution-enhanced techniques such as pure shift,? non-uniform sampling (NUS)3 and spectral aliasing techniques (SA)*into a single NMR experiment. )
Results
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characterization, mainly due to the lack of sufficient digital and signal resolution. homodecoupling and NUS into a single high-resolution HSQC experiment.
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Figure 2: 600 MHz A) conventional and B,C) HOBS 'H NMR spectra of the mixture in CD,0D. Two separate 1D HOBS spectra were collect in | > Ve = .
region around (B) 6 3.5-5.5 ppm and (C) 6 1.0-1.8 ppm using in both cases a 2.5 ms REBURP 180° pulse (t.,,=30 s). On the right, the expanded ® I I‘—”M I CPD CPD 7.5 25 0. 92 . 72 1.-5 .26.2
'H multiplets resonating around & 3.5-5.5 ppm show Ad (in Hz and ppb) observed for analog protons in the mixture of the diasteroisomes. D) ? N A AN A G ® <5131 § o33 0.8
Pulse sequence of the HOBS 1D experiment. Rea- time homodecoupling during acquisition is achieved by combination of a hard and band- G, QG1 G, L G, GG, G, In
selective 180° H pulse at the middle of 2t=AQ/n periods.
Figure 3: NMR pulse sequence of A) HOBS-HSQC, B) HOBS-HSQC- Figure 4: 2D HOBS-HSQC spectrum of region around o 3.5-5.5 ppm acquired with
TOCSY, C) HOBS-HSQMBC experiments. The basic phase cycling is a SW(13C)=5 ppm and with 50% NUS. The 90° and 180° band-selective pulses
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Figure 3: 150.62 MHz 1D 13C{*H} NMR spectrum of the mixture in CD,OD. Expanded areas show the chemical AS (in Hz and ppb) observed for | | | + S Voo o +] 956 93'9_; 0 © 3 :
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Despite the high resolution in 1D *H HOBS and 13C NMR spectra (about 1.5 and 2 Hz, respectively) ’ S S hosg _ e
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COﬂCl usions Figure 5: Comparison of SA-HOBS-HSQC (left) vs HOBS-HSQC-TOCSY (right) Figure 6: 2D HOBS-HSQMBC spectrum of region around 06 3.5-5.5 ppm
spectra of region around o 3.5-5.5 ppm acquired with a SW(*3C)=1 ppm and acquired with a SW(!3C)=5ppm, 32 scans per t; increment and
4 N\ with 50% NUS. A-HOBS-HSQC-TOCSY was acquired with a mixing time of 60 ms optimized to 1/(2."J,)=8 Hz and with 50% NUS. All other parameters as
v 1D and 2D HOBS methods allow the fast distinction and assignment of similar Compounds . (tex,=14 min). All the other acquisition parameters as described in Figure 4. describe in Figure 4. The total experimental time was about 2 hours. y
exhibiting near-identical *H and *3C NMR spectra.
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