UNIT 6 « HALOALKANES AND HALOARENES

Electrophilic Substitution
Reactions of Haloarenes

Decoding the paradox of deactivating,
yet ortho/para-directing halogens.
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The Forces at Play

Inductive Effect (-1): Resonance Effect (+R):
Withdraws electron density Donates electron density via
via the sigma bond (driven by pi bonds (driven by lone
electronegativity). pairs).

Deactivating: Makes the Ortho/Para-directing: Guides
aromatic ring less reactive Incoming electrophiles to
than pure benzene. specific adjacent or opposite

carbons on the ring.
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The Halobenzene Paradox: Competing Effects

Inductive Effect
(-1): Withdraws :

Resonance Effect
(+R): Donates

The -l effect affects the entire ring. The +R effect specifically
enriches the ortho and para positions.
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Four Key Reactions

Halogenation Nitration
Cl, / FeCl; HNO; / H,SO,4
Yields Ortho (minor) + Para (major) products. Yields Ortho (minor) + Para (major) products.
Sulphonation Friedel-Crafts
conc. H,SO, R-C1 / AlCl,
Yields Ortho (minor) + Para (major) products. Yields Ortho (minor) + Para (major) products.



Two Effects, Two Different Jobs

SPEED (Reactivity) STEERING (Orientation)

| Ortho / Para

Slower
(Deactivated)

NN,

Controlled by stronger Inductive (-I) Effect. Controlled by Resonance (+R) Effect.

Inductive controls the rate. Resonance controls the location.
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Watch for this MCQ Trap

The Trap:

Assuming that because halogens are deactivating, they
must be meta-directing.

The Truth:

Halogens are the exception! They are the ONLY common
substituents that are deactivating overall, but still direct
ortho/para. Treat reactivity (-1) and orientation (+R) as
completely separate variables.
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® Key Takeaways

1. Electrophilic substitution in haloarenes occurs at
the ortho and para positions due to the halogen's
resonance (+R) effect.

2. These reactions occur more slowly than in pure
benzene (requiring drastic conditions) because
the halogen's inductive (-l) effect deactivates the

ring.
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