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13C NMR


NMR Spectroscopy


Used to determine the 
structure of a molecule


Different amounts of energy are absorbed 
by nuclei in different environments


Tetramethylsilane (TMS) 
used as a standard


Identifies how many different carbon 
environments a molecule has


Examples include 13C 

NMR and 1H NMR


Used together to identify 
structures of new compounds


Simpler spectra 
than 1H NMR


Spectrum shows one peak 
for each carbon 

environment in the molecule


Symmetrical compounds will have 
multiple carbon atoms in the same 

carbon environment


Look up chemical shift values 
in the data table to identify 

the carbon environment
 Pay attention to the 
molecular formula


Compounds with aromatic rings can 
often be symmetrical


https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu
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3.15 NUCLEAR MAGNETIC 

RESONANCE SPECTROSCOPY:


1H NMR


Samples are dissolved in 
deuterated solvents or CCl4
Tetramethylsilane (TMS) 

used as a standard


Identifies number of 
hydrogen environments


Also called proton 
NMR since the 1H 

nucleus is a proton


Splitting patterns

Each peak on the spectrum 


identifies a different environment


Easily 
separated


Peaks measured relative 
to the TMS peak


Inert and 
non toxic


Volatile so easy 
to remove
Produces a single peak away 

from the other peaks


Singlets, doublets, 
triplets and quartets


n+1 rule


Look up chemical shift values in 
the data table to identify the 

hydrogen environment


Peaks split into the number of 
hydrogens on the neighbouring 

carbon, plus one
 Numbers above the peaks gives 
the relative number of hydrogen 

atoms in that environment


Sometimes integration traces are 
used instead of peak ratios


https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu


