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When we think about decoupling in NMR spectroscopy and how it is used, most of us immediately think about observing some 

heteronucleus such as 13C or 31P and using proton decoupling to simplify the observed spectrum.  NMR spectroscopists refer to these 
types of experiments as 13C {1H} or 31P {1H}, respectively, where the nucleus within the curly braces is the one being decoupled.  What is 

not so well known is that today’s modern spectrometers are capable of 
routinely performing the inverse experiment where we observe protons and 
decouple the heteronucleus, referred to as 1H {13C} or 1H {31P}.  Broadband 
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Figure 1

heteronuclear decoupling is generally more demanding than 1H decoupling 
since the chemical shift ranges (and therefore the decoupling bandwidths) 
are larger, requiring either more power or more efficient decoupling schemes 
for complete decoupling.  To elaborate, a typical 1H chemical shift range of 
10 ppm on a 500 MHz instrument corresponds to a decoupling bandwidth of 
5 kHz for 13C {1H} experiments whereas a 200 ppm 13C chemical shift range 
on this same 500 MHz instrument would require a decoupling bandwidth of 
over 25 kHz for 1H {13C} experiments.  Furthermore, as NMR moves to 
higher and higher external magnetic field strengths, the required decoupling 
bandwidths get bigger and bigger, necessitating the use of advanced 
decoupling schemes such as adiabatic decoupling.  To illustrate, I recently 
performed a simple 1H {31P} experiment for a sample from the Burford lab.  
The bottom spectrum in Figure 1 is the regular 1H spectrum and the top tra
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