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Aromaticity 

In organic chemistry, aromaticity is a property of cyclic, planar structures with a ring 

of resonance bonds that gives increased stability compared to other geometric or 

connective arrangements with the same set of atoms. Aromatic molecules are very 

stable, and do not break apart easily to react with other substances 

Aromaticity is a characteristic in which any planar system in which there is complete 

delocalisation of pi electron in the ring,and the system contain 4n+2 pi electrons in the 

ring is called aromatic. 

Example : Benzene, naphthalene, anthracene etc. 

 
 

Modern theory of aromaticity 

The modern theory of aromaticity was given by Erich Huckel in 1931. According to 

this theory, for a compound to exhibit aromaticity, it must have the following 

properties: Delocalization of the π–electrons of the ring system. Planarity of the 

molecule. 

The modern theory of aromaticity was given by Erich Huckel in 1931. According to 

this theory, for a compound to exhibit aromaticity, it must have the following 

properties:Delocalization of the π–electrons of the ring system. 

 
 

     Planarity of the molecule. 

 To permit sufficient or total delocalization of π–electrons, the ring must be 

planar to allow cyclic overlap of the p–orbitals. 

 
Huckel Rule or (4n + 2) Rule: This rule states that for a compound to exhibit 

aromatic character, it should have a conjugated, planar cyclic system containing 4n + 

2 (where n = 1, 2...) delocalized π– electrons forming a cyclic cloud of delocalized π–

electrons above and below the plane of the molecule. This is known as Huckel rule of 

4n + 2 π–electrons. 

 
In 1931, German chemist and physicist Erich Hückel proposed a theory to help 

determine if a planar ring molecule would have aromatic properties. His rule states 

that if a cyclic, planar molecule has 4n+2 π electrons, it is considered aromatic. This 

rule would come to be known as Hückel's Rule. 

 

 

 

 

 

https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Supplemental_Modules_(Organic_Chemistry)/Arenes/Properties_of_Arenes/Aromaticity


Four Criteria for Aromaticity 

 
When deciding if a compound is aromatic, go through the following checklist. If the 

compound does not meet all the following criteria, it is likely not aromatic. 

 

1. The molecule is cyclic (a ring of atoms) 

2. The molecule is planar (all atoms in the molecule lie in the same plane) 

3. The molecule is fully conjugated (p orbitals at every atom in the ring) 

4. The molecule has 4n+2 π electrons (n=0 or any positive integer) 
 

Why 4n+2 π Electrons? 

 
According to Hückel's Molecular Orbital Theory, a compound is particularly stable if 

all of its bonding molecular orbitals are filled with paired electrons. 

 

This is true of aromatic compounds, meaning they are quite stable. With aromatic 

compounds, 2 electrons fill the lowest energy molecular orbital, and 4 electrons fill 

each subsequent energy level (the number of subsequent energy levels is denoted by 

n), leaving all bonding orbitals filled and no anti-bonding orbitals occupied 

This gives a total of 4n+2 ππ electrons. You can see how this works with the 

molecular orbital diagram for the aromatic compound, benzene, below. Benzene has 

6 ππ electrons.Its first 2 ππ electrons fill the lowest energy orbital, and it has 4 ππ 

electrons remaining.These 4 fill in the orbitals of the succeeding energy level. Notice 

how all of its bonding orbitals are filled, but none of the anti-bonding orbitals have 

any electrons.To apply the 4n+2 rule, first count the number of π electrons in the 

molecule. Then, set this number equal to 4n+2 and solve for n. If is 0 or any positive 

integer (1, 2, 3,...), the rule has been met. For example, benzene has six ππ electrons: 

4n+24nn=6=4=1(15.4.1)(15.4.2)(15.4.3)(15.4.1)4n+2=6(15.4.2)4n=4(15.4.3)n=1 

     For benzene, we find that n=1, which is a positive integer, so the rule is met. 

Benzenoid and Non Benzenoid Compounds 

 
Non benzenoid aromatic compound are chemical compounds with conjugated 

pi-electron system with ring of 5 to 7 carbon atoms.Benzenoid compounds have at 

least one   benzene   ring   in   the   molecule whereas non-benzenoid compounds are 

aromatic compounds with conjugated pi-system but do not benzene ring. 

https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Supplemental_Modules_(Organic_Chemistry)/Conjugation
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