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Aromaticity in Benzenoid Compounds 

 

In organic chemistry, aromaticity is a property of cyclic  (ring-

shaped), planar (flat) 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 generally undergo 

electrophilic substitutions rather than addition . Since the most common aromatic 

compounds are derivatives of benzene (an aromatic hydrocarbon common 

in petroleum and its distillates). 

 

Two different resonance forms of benzene (top) combine to produce an average structure 

(bottom). 

For resonance diagrams, the use of a double-headed arrow indicates that two 

structures are not distinct entities but merely hypothetical possibilities. Neither is 

an accurate representation of the actual compound, which is best represented by a 

hybrid (average) of these structures. 
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Criteria for Aromaticity:- 

An aromatic (or aryl) compound contains a set of covalently bound atoms with 

specific characteristics: 

1. A delocalized conjugated π system, most commonly an arrangement of 

alternating single and double bonds 

2. Coplanar structure, with all the contributing atoms in the same plane 

3. Contributing atoms arranged in one or more rings 

4. A number of π delocalized electrons that is even, but not a multiple of 4. 

That is, 4n + 2 π-electrons, where n = 0, 1, 2, 3, and so on. This is known 

as Hückel's rule. 

According to Hückel's rule, if a molecule has 4n + 2 π-electrons, it is aromatic, but 

if it has 4n π-electrons and has characteristics 1–3 above, the molecule is said to 

be antiaromatic. Whereas benzene is aromatic (6 electrons, from 3 double 

bonds), cyclobutadiene is antiaromatic, since the number of π delocalized electrons 

is 4, which of course is a multiple of 4. The cyclobutadienide(2−) ion, however, is 

aromatic (6 electrons). An atom in an aromatic system can have other electrons 

that are not part of the system, and are therefore ignored for the 4n + 2 rule. 

In furan, the oxygen atom is sp
2
 hybridized. One lone pair is in the π system and 
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the other in the plane of the ring (analogous to the C–H bond in the other 

positions). There are 6 π-electrons, so furan is aromatic. 

 

 

 

 

Examples of benzenoid compounds 

 


