
Accepted Manuscript

A pure shift experiment with increased sensitivity and superior performance for
strongly coupled systems

Julian Ilgen, Lukas Kaltschnee, Christina M. Thiele

PII: S1090-7807(17)30267-7
DOI: https://doi.org/10.1016/j.jmr.2017.11.001
Reference: YJMRE 6185

To appear in: Journal of Magnetic Resonance

Received Date: 22 September 2017
Revised Date: 3 November 2017
Accepted Date: 5 November 2017

Please cite this article as: J. Ilgen, L. Kaltschnee, C.M. Thiele, A pure shift experiment with increased sensitivity
and superior performance for strongly coupled systems, Journal of Magnetic Resonance (2017), doi: https://doi.org/
10.1016/j.jmr.2017.11.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jmr.2017.11.001
https://doi.org/10.1016/j.jmr.2017.11.001
https://doi.org/10.1016/j.jmr.2017.11.001


  

1 

 

A pure shift experiment with increased 

sensitivity and superior performance 

for strongly coupled systems 

Julian Ilgen1, Lukas Kaltschnee1, Christina M. Thiele1 

1: Clemens-Schöpf-Institut für Organische Chemie und Biochemie, Technische Universität Darmstadt, 

Alarich-Weiss-Straße 16, D-64287 Darmstadt, Germany, cthiele@thielelab.de 

1 Abstract 

Motivated by the persisting need for enhanced resolution in solution state NMR spectra, pure shift 

techniques such as Zangger-Sterk decoupling have recently attracted widespread interest. These 

techniques for homonuclear decoupling offer enhanced resolution in one- and multidimensional proton 

detected experiments by simplifying multiplet structures. 

In this work, a modification to the popular Zangger-Sterk technique PEPSIE (Perfect Echo Pure 

Shift Improved Experiment) is presented, which decouples pairs of spins even if they share the 

same volume element. This in turn can drastically improve the sensitivity, as compared to classical 

Zangger-Sterk decoupling, as larger volume elements can be used to collect the detected signal. Most 

interestingly, even in the presence of moderate strong coupling, the PEPSIE experiment produces 

clean and widely artifact free spectra. In order to better understand this – to us initially – surprising 

behaviour we performed analyses using numerical simulations and derived an (approximate) analytical 

solution from density matrix formalism. 

We show that this experiment is particularly suitable to study samples with strong signal clustering, a 

situation which can render classic Zangger-Sterk decoupling inefficient. 
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