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Working on Worksheets with your Neighbors (aka: WoW your neighbors)

Classification of Aromatic Compounds
Hiickel's rule is a qualitative classification of aromatic compounds.

Part 1. An aromatic compound must be cyclic and have an uninterrupted cloud of n-electrons (a =-
cloud). Interruptions can arise from sp® atoms in the cycle or p-orbitals engaged in bonding outside of
the ring (ex. exocyclic double bonds).

/-_——-_'—‘———.

In other words:
-the molecule must be cyclic and planar.
-every atom in the cycle has a p-orbital.
-each p-orbital must overlap with both neighboring atoms in the cycle.

Part 2. Huckel rule is satisfied for aromaticity if the n-cloud has an odd number of pairs of electrons.
-i.e., the molecule contains 4n + 2 number of electrons, where n = an integer (0, 1, 2, etc).
-from above, the molecule should contain 2, 6, 10, 14, etc. number of x-electrons.

Note: If the molecule fulfills Part 1, but not Part 2, then the molecule is considered Antiaromatic
(when the number of r-electrons falls within the value of 4n, where n = an integer (1, 2, 3, efc).

If the molecule does not fulfill both parts, then the molecule is non-aromatic.

Example: Benzene is aromatic.

3 pairs of n-electrons = 6 electrons

(falls in the category of 4n+2, for n=1) p-orbitals n-cloud
H H i 000
H-—?- g—n—bn—c —
H H H H 6 :66 é
y H -

Your task: For the compounds below, fill in the appropriate boxes, answering the questions on the left.
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Working on Worksheets with your Neighbors (aka: WoW your neighbors)

Consider the heterocycles below:

what is the # of electrons # of electrons in an aromatic?
hybridization in p-orbitals? uniterrupted cycle? (yes / no)
of:
) O IR T
. e / \ . 2z
pyridine _ N: f7p b (l \{
-~/ | SESLETRRETE — I
Nitrogen
T ) )
thiophene @s S Pq. 4 é )/
st R SR =t o2
Sulfur

Draw the orbitals for all non-bonding electrons, i.e. the single and lone pair electrons found in p-orbitals
and other hybrid orbitals. Note that the planar structures are drawn sideways.
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Draw the resonance structures of pyridine.
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Draw the resonance structures of thiophene.
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Working on Worksheets with your Neighbors (aka: WoW your neighbors)

Consider the heterocycles below:

what is the # of electrons # of electrons in an aromatic?
hybridization in p-orbitals? uniterrupted cycle? (yes / no)
of nitrogen:
) . . .
Pyridine </ N 55)Z % (o yeS
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Draw the orbitals for all electrons that are not participating in s-bonds. Note that the planar structures
are drawn sideways.

? 7 ? 0 3 4 P,
0 o g () 0
N N—H
0 0 \
p
P Y

In imidazole, which nitrogen is more basic and why (circle it in the structure below)?
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Which compound do you expect to be more basic, pyridine, or imidazole, and why?
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