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NON-STATIONARY NMR SPECTROSCOPY
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The implicit assumption behind a routine NMR spectroscopy is that the parameters of an FID
signal (frequencies, amplitudes, decay rates) are independent of time. NMR experiments,
therefore, have to be performed under highly stable conditions. For example, the temperature
has to be precisely controlled, and chemical reactions in the sample have to be avoided.

However, a series of NMR experiments with different environmental conditions is often used to
monitor changes to molecular structure. For example, a series of spectra acquired at certain
temperature values or ligand concentrations, changed from spectrum to spectrum, may be used
to study temperature-induced protein unfolding.

My hypothesis, confirmed in several studies,*™ is that NMR experiments do not need to be
conducted in a stable environment. The environmental conditions can be changed e.g. between
the measurment of consecutive indirect dimension points. Such a non-stationary signal
recorded for different temperatures, pH values, sample compositions and so on can actually
replace a series of conventional spectra and be recorded in a time corresponding to the
measurment of a single stationary spectrum.

In my presentation, | will summarize the recent progress and future plans in developing non-
stationary NMR methods. | will discuss the possible applications in structural studies of large and
small molecules, metabolomic screening and other fields.

Conventional series of 2D NMR spectra
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