SECTION 9.5.3 « HYDROCARBONS gé

Aromaticity
The 3-Step Gateway
to Chemical Stability
Condition 1 ( Condition 2 & j Condition 3
Planarity Complete —> | Huckel Rule
Delocalisation

[ Benzene was the parent aromatic compound, but the term now applies to all ring systems passing these three rigorous structural tests. ]




CONDITION 1 »« PHYSICAL REQUIREMENT A

The Planarity Requirement TopAll

Planar Ring Non-Planar Ring

The Flat Ring The Purpose

All carbon atoms in the system must lie in the exact same This 2D geometry is the physical prerequisite allowing
2D plane. adjacent, perpendicular unhybridised p-orbitals to
perfectly align parallel to one another.

(spi hybridized) carbons naturally promote planar geometry (120° bond angles)




CONDITION 2 « ELECTRONIC REQUIREMENT
Complete Delocalisation

Step A: Lateral Overlap Step B: Continuous pi-Electron Cloud

Lateral Overlap Continuous Cloud

The aligned p-orbitals from Condition 1 undergo The electrons are not localized between two specific
continuous sideways overlap around the entire carbons (no fixed double bonds). Instead, they move
perimeter of the ring. freely about all nuclei in the ring.
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CONDITION 3 « MATHEMATICAL REQUIREMENT

The Huckel Rule

[(4n + 2) 1 electrons]

The Variables The Magic Numbers

- n must be a whole integer 2 11 electrons
(0,1, 2, 3.48

6 Tt electrons

- The formula only counts the 1t

electrons that are fully delocalised 10 1t electrons
within the continuous ring system.

14 11 electrons




SYNTHESIS IN ACTION A
Testing Aromatic Systems

Benzene (CgHg) Naphthalene (C,oHs) Biphenyl

©

[Pass: Planar] |[Pass: Planar | (Evaluated per ring)

v v

]
v
[Pass: Delocalised] [Pass: Delocalised] [Pass: Planar]
[n=1: 6 e] [n=2: 10Tt e7] [Pass: Delocalised]
v
[AROMATIC] [AROMATIC] Lol AL




FINAL EXAM RECAP ﬁ

The Aromaticity Diagnostic Checklist

s the ring planar?
YES
s there complete NO _
delocalisation of 1t electrons? [NOT AROMATIC]
YES
Are there exactly (4n + 2) NO
delocalised 1t electrons? [NOT AROMATIC]

YES (2, 6,10, 14...)

® [ COMPOUND IS AROMATIC]
Always apply these rules in order. A molecule must successfully pass through all three checkpoints
to achieve aromatic stability.

[NOT AROMATIC]
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