
 

 

How does electronic structure of 
molecules influence their chemical 
behavior? 
 

Introduction: 
 
The behavior of molecules in chemical reactions is primarily determined by their electronic structure. 
In this blog post, we will explore the concept of valence electrons and their role in chemical bonding, 
and discuss how the electronic structure of molecules influences their reactivity. We will provide 
examples from both organic and inorganic chemistry to illustrate how electronic structure affects 
chemical behavior. 
 

Valence Electrons and Chemical Bonding: 
 
Valence electrons are the outermost electrons of an atom, and they play a crucial role in chemical 
bonding. The number of valence electrons determines the chemical properties of an element, as it 
determines the element's reactivity and bonding capabilities. 
 
When atoms come together to form molecules, they share, donate, or accept electrons to attain a 
more stable electronic configuration. This leads to the formation of chemical bonds between the 
atoms. For example, in the case of water (H2O), the oxygen atom has six valence electrons, and it 
shares two of them with two hydrogen atoms, each of which has one valence electron. This sharing 
of electrons creates covalent bonds, which hold the atoms together in a molecule. 
 

Electronic Structure and Reactivity: 
 
The electronic structure of molecules also affects their reactivity. Factors such as electron density 
and orbital overlap play a crucial role in determining the reactivity of molecules. 
 
Electron density is a measure of the probability of finding an electron in a particular region of space 
around the nucleus of an atom. In molecules, electron density determines the polarity of the 
molecule, which in turn affects the molecule's reactivity. For example, in the case of hydrochloric 
acid (HCl), the molecule is polar due to the electronegativity difference between hydrogen and 
chlorine atoms. This polarity makes the molecule highly reactive, as it readily donates a proton (H+) 
in aqueous solutions. 
 
Orbital overlap occurs when the orbitals of two atoms merge, leading to the formation of a chemical 
bond. The extent of orbital overlap determines the strength of the chemical bond, and hence the 
reactivity of the molecule. For example, in the case of ethylene (C2H4), the carbon-carbon double 
bond is formed due to the overlap of the sp2 hybrid orbitals of the carbon atoms. This double bond 
makes the molecule highly reactive, as it can undergo addition reactions with electrophiles. 
 



 

 

Examples from Organic and Inorganic Chemistry: 
 
The electronic structure of molecules has a significant impact on their chemical behavior, as 
illustrated by the following examples from organic and inorganic chemistry. 
 

Subject Example Importance of Electronic Structure 

Organic 

Chemistry 

Benzene 

(C6H6) 

Plays a crucial role in reactivity due to delocalized pi-electron 

system which creates a ring of electron density above and 

below the plane of the molecule, making it highly stable and 

less reactive than its alkene counterparts. 

Inorganic 

Chemistry 

Transition 

Metal 

Complexes 

Determines catalytic activity, ability to undergo redox 

reactions, and color due to presence of d electrons which can 

absorb light and undergo electronic transitions. 

 

Conclusion: 
 
In conclusion, the electronic structure of molecules plays a crucial role in their chemical behavior. 
Valence electrons are essential in determining the bonding capabilities of atoms and the formation of 
chemical bonds. Factors such as electron density and orbital overlap affect the reactivity of 
molecules, as illustrated by examples from organic and inorganic chemistry. Understanding the 
electronic structure of molecules is essential for predicting their chemical behavior and designing 
new compounds with specific properties. 


