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Residual dipolar couplings (RDCs) contain valuable information for defining and verifying the 

conformation and configuration of compounds and are of high interest for biomolecular as well 

as small molecule applications. For their measurement, solute molecules of interest must be 

partially aligned inside an anisotropic matrix. One possible matrix with high flexibility are 

stretched gels, which we will focus on here. 

A number of gel-based alignment media for practically all NMR solvents will be presented (see 

also already published work [1-6]). The latest generation of alignment media involves 

deuteration of the polymer so that NMR signals originating from the alignment medium are 

minimized and the acquisition of homonuclear 
1
H-

1
H-correlation experiments inside the polymer 

gels is possible with high spectral quality.  

Gel-based alignment can also be applied in combination with a mechanical stretching device 

which allows rapid and arbitrary adjustment of alignment strength. The device was originally 

designed for molecules dissolved in gelatin gels as the corresponding alignment medium [7,8] 

and was used recently in our laboratory for measuring RDCs with very high precision [9]. Here, 

a redesigned and optimized gel stretching apparatus is introduced for the measurement of RDCs 

on small as well as larger compounds in basically any kind of NMR solvent. The core of the 

apparatus consists of a specifically designed tube made out of highly stretchable 

Kalrez
®
Perfluoroelastomers with excellent resistance to practically all chemicals. Since the 

polymer tube is perfluorinated, it does not contribute in any way to the proton NMR spectrum. 

First examples of RDC-measurements with the novel apparatus will be shown. 

Having stretched polymer gels as alignment media in hand, the measurement of corresponding 

RDCs usually involves standard NMR-techniques. However, the wide distribution of dipolar 

couplings and the special needs of small molecules at natural abundance with the presence of 

CH, CH2, and CH3 groups led to the development of a number of pulse sequences in our 

laboratory. Some of them will be described (see e.g. [10-12]). 
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