
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DEPT 13 C-NMR Spectra  

One of these techniques is known as DEPT (distortionless enhancement 

of polarisation transfer) which can be used to give similar information to 

an off-resonance decoupled spectra i.e. the number of attached H. DEPT 

experiments distinguish carbon nuclei based on the number of protons 

attached to it. 13CNMR spectra show all carbons, DEPT-90 shows only 

CH’s (3° carbons) and DEPT-135 shows protonated carbons, with CH and 

CH3 ’s appearing positive and CH2 ’s (2° carbons) appearing negative. In 

a DEPT experiment, a sequence of pulses with various delay times are 

used to create the DEPT spectra where -CH3 and CH peaks appear as 

normal and -CH2- peaks appear inverted. Quaternary C are not usually 

seen. This way the number of H attached to C can usually be deduced. 

An example of a DEPT is shown below for 2-butanol (notice how the peak 

for the -CH2- points down) with the corresponding broadband decoupled 

spectra. It has to be run three times with different final pulse angles and 

compared with the regular decoupled 13C spectrum in order to provide 

a full analysis. The DEPT experiment requires at least four scans in order 

to cancel out the quaternary signals although many more scans are 

usually acquired so this is not a problem. DEPT 45 yields CH, CH2 and CH3 

signals positive, DEPT 90 yields only CH signals and DEPT 135 yields CH 

and CH3 positive while CH2 is negative. The use of DEPT in 13C 

assignment is described in connection with 13C NMR. See Fig below 

 

DEPT 135 – yields spectra with CH and CH3 signals in opposite phase to 

CH2 signals. DEPT 90 – yields spectra with only CH signals. DEPT 45 - 

yields spectra with positive CH, CH2, and CH3 signals (all protonated 

carbons). 


