REACTIONS AND PROPERTIES OF
AROMATIC HETEROCYLCES
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6-Membered heterocyclic rings

Heteroatom: N (or O)

Pyridine as a base
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SIX MEMBERED AROMATIC HETEROCYCLES

| Pyridine is aromatic as
2 )il i .

> ¥ 3 3%W .3 there are six delocalized

electrons in the ring.

Six-membered heterocycles are more closely
related to benzene as they are aromatic on the
basis of their m-electron systems without the need
for delocalization of heteroatom lone pairs. The
empirical resonance energy for pyridine is about 28
Kcal/mol, only slightly lower than that for benzene.

Structure of Pyridine

Pyridine has divalent negatively charged N, which is
a stable condition for N. The positive charge is
dispersed to carbons around the ring, specifically to
C-2 and C-4.

The net effect is to reduce the 7-electron density in
the ring relative to benzene, and as result pyridine
is electron deficient compared to benzene.

As a result, unlike benzene pyridine is polar
molecule due to the electronegative nitrogen.



Six membered heterocycles

AN with an  electronegative
| heteroatom are generally
Z/ electron deficient compared

| e oy o, tO benzene. Such compounds
L= 0_’_5 '+ N are classified as n-deficient.
Electron-withdrawing heteroatoms decrease
the m-electron density at the carbon atoms
and are thus n-deficient relative to benzene.
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Structure of fwe membered heterocycles

® [::] -]
2z -\‘_ ey F4 ! Fi
Q)"H Jnaetiia gl Iiglel) -
8@ 89 A The five-membered  aromatic
] heterocycle ring has a m-electron
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59 '| benzene, the m-electron density is

zZos,nH- oneon each ring atom.

Five membered heterocycles with an electronegative
heteroatom are generally electron rich compared to
benzene (six electrons for five carbons). Such
compounds are classified as -excessive.
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