
 

Electronic Transitions to Probe Bonding Orbital Energies  

 

• Electronic transitions as a source of bonding information,  

• h  absorption leads to excitation of electrons from a ground state to an excited one 

• The wavelength ( max) of an absorption (in nm) can be used to deduce details of the 

structure of the chromophore.   

• Most important in the structural analysis of compounds containing  electrons, and 

particularly highly conjugated systems. 

 

 
Beer-Lambert Law 

 

 

where I = transmitted light intensity 

 Io = incident light intensity 

 c = concentration (M) 
 l = path length of cell (cm) 

 = molar extinction coefficient (usually in the range 0-105 , with <103 considered to be 

a weak absorption) 
 

• In characterization max and  normally reported for each maximum 
 

 

Sample Preparation 

 

 
 

 

A = log(I /I0) = .c.l



Common Transitions and Functional Groups 

 

• Most frequently observed, most important transitions involve ‘loosely held’ n and  

electrons 
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Conjugation 

 



Woodward-Fieser Rules 

 

• Empirical rules for predicting max 

 

 

 

 

• Ring variant 

 

 



• Benzene rules        
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Examples 

 

 




