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Theory 
NOESY 
 
The 2D NOESY (Nuclear Overhauser SpectroscopY) experiment offers a simple way to 
obtain all NOE information in a molecule by a single experiment and without prior 
knowledgment of the spectral assignment or molecular structure. 
 

 
 
 
Molecular weight 
The NOE enhancements depend on the molecular tumbling rate, which is in large part 
determined by the molecular weight. Other important factors are solvent viscosity and 
temperature. The NOE is positive for small molecules (MW < 600), passes through zero for 
medium sized compounds (MW 600 – 1500), and becomes negative for large molecules (MW 
> 1500). Note that these ranges of the molecular weight values are approximate. For medium 
sized molecules, where the NOE may be theoretically zero, the ROESY experiment often 
preferred because the ROE is always positive and nonzero. 
However, it should be bear in mind that the ROESY experiment has some additional 
drawbacks. 
 
Amount of the sample available and the number of NOEs needed 
If you have a concentrated sample (ca. 15 mg or more in 0.6 ml of solvent), and you are 
interested in less than five NOEs, then the 1D experiment may be a good choice. If you have a 
very little amount of the sample (less than a couple of milligrams in 0.6 ml of solvent) or if 
you are interested in many NOEs, then the 2D experiment is a better choice. 
 
How to select a mixing time? 
Proper selection of the NOE mixing time is extremely important because NOEs require time 
to build up. The rate at which the NOE build up depends on the molecular tumbling rate 
(which is associated with the molecular weight) and the distance between spins for the 
particular NOE. Below are given the guidelines: 
• Small molecules (MW < 600) → 0.5 – 2 seconds 
• Medium size molecules (MW 600 – 1500) → 0.1 – 0.8 seconds 
• Large molecules (MW > 1500) → 0.05 – 0.2 seconds 
In each parameter set, the mixing time is set to a certain “universally applicable” value, which 
can be altered depending on your molecule. 
 
Sample preparation 
Dissolved oxygen can reduce the intensities of NOE enhancements. For the best results the 
sample should be degassed to remove dissolved oxygen. The preferred method is repetitive 
freeze-pump-thaw cycles. It is also important to avoid contamination by paramagnetic metal 
ions (e.g. Cr and Mn).  
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Practical 
 
1. Run a PROTON according to”Bruker run manual for 500 MHz NMR".  

The 2-D exp should be recorded non spinning, so for a better result shim also the non 
spinning shims x, xz, y, yz 
 

2. Optimize the values of o1p and sw  
 

3. Check the 1H 90o-pulse (lab 1). 
 
Experiment setup 
 
1. edc or new and read the parameter set A_NOESY to record a 2D 1H-1H NOESY spectrum  

 
2. getprosol (get probe and solvent specific parameters from prosol) 

  
or if  the 1H 90o-pulse value need to be changed 
 
Set the measured p1 (1H 90o-pulse) 
getprosol 1H ‘p1-value’ ‘pl1-value’ (get probe and solvent specific 
parameters and use your adjusted p1 value to calculate related pulses) 
 

3. If required, any acquisition parameter can be modified manually or in the AcquPars 
section, you can see what is valid for the parameters in PulseProg. 

 
 

a. o1p is the center of the 1H spectrum 
 

b. sw (F1)same exact value as sw (F2), you get it from 1H spectrum  
 

c. td (F2)is the time domain in the F2 dimension (usually set to 1K-2K)  
 

d. td (F1) is the number of experiments/increments to be recorded in the F1 
dimension (usually set to 64w-512w)  
 

e. Set appropriate ns, depending on the time you want the experiment to take. 
 

f. Set p1 ( 1H 90o-pulse)  
 

g. d8 is the mixing time. Set it to an appropriate value for your compound, see the 
theory. It can be good to run at more than one mixing time. Way? 
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4. turn off the spinner  
 

5. rga 
 

6. zg 
 

Process recorded data 
 
7. xfb add a window function and Fourier transform the data.  

 
8. abs1, abs2 perform a baseline correction  

 
9. Phase, if necessary. 

 
10. Set the reference. For external referencing go to the Procpars section set sr(F1) and sr(F2) 

to the same value as in the 1H spectrum 
 


