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Monosubstituted
: 730-770 and 
690-710 cm-1 

 
    Ortho-

disubstituted: 
735-770 cm-1 

 
    Meta-

disubstituted: 
750-810 and 

680-730 cm-1 
 

    Para-
disubstituted: 
790-840 cm-1 

 

 
Aromatic Patterns 

 
 



 
 

Mass Spectrometry: Common Mass Fragments 
 

 
 

13C NMR Chemical Shifts 
 

 
 

Refer to: http://www.chem.wisc.edu/areas/reich/Handouts/nmr-c13/cdata.htm 



1H NMR Chemical Shifts 
 

 
 

 



1H NMR Coupling Constants 
 

A signal that is split by three identical protons takes a shape known as a quartet, each peak having 
relative intensities of 1:3:3:1. 

A peak is split by n identical protons into components whose sizes are in the ratio of the nth row of 
Pascal's triangle: 

 
 
Because the n th row has n+1 components, this type of splitting is said to follow the "n+1 rule": a 
proton with n chemically equivalent neighbors appears as a cluster of n+1 peaks. 
 
Peaks for protons that split each other will always have the same coupling constant. Multiplets are 
often skewed in the direction of the peak to which they are coupled. 

 

 

Refer to: http://www.chem.wisc.edu/areas/reich/Handouts/nmr-h/hdata.htm 


