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THE CORE CONCEPT A
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Why -NH2 Activates the Ring
The Lone Pair Electron Densit
NH, NH, NH, NH., y
The unshared pair Maximum electron
of electrons on the @ S density localizes at
nitrogen atom is in -« the ortho- and para-
conjugation wfith positions, making
the benzene ring them targets for
(+R effect). electrophiles.

The —NH, group is an extremely powerful ortho and para directing activator.




THE PROBLEM OF OVER-REACTIVITY TopAll

Uncontrolled Poly-Substitution: Bromination

Because the —NH, group is highly activating, substitution tends to occur rapidly at both
ortho- and para-positions simultaneously. Monosubstitution is difficult.

r Diagnostic Observation:
Reaction Strip White Precipitate
Br Br
+ 3Brp(ag) —> + 3HBr
Br




THE SOLUTION A
Protecting the Amino Group TopAl

To achieve a monosubstituted derivative, we must power down the ring’s activation by
protecting the -NH2 group via acetylation.

Aniline - High Activation Acetanilide - Lower Activation

j :NH2
Key Takeaway: The activating effect of the -NHCOCH; group is significantly less than that of the
free amino group.

Formula Pill:
Reagent: Acetic Anhydride /
Pyridine
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THE META-ANOMALY

Controlling Nitration

Conc. HNO3/H,S0,

—
Aniline

~

Acetic

Anhydride/
Pyridine
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Conc.
HNO3/H,S0,4

Acetanilide

Tarry oxidation
products +
Anilinium Ion

d k.
NH, NH-

NO,

Rt e

Nitroacetanilide
Isomers
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Warning: Anilinium is
META-directing! Yields

significant meta-derivative.

H;0%, heat

/NaOH

Success: Controlled

ortho/para direction.

/@NHZ
O,N

R ————
p-Nitroaniline
(Major Product)



TEMPERATURE-DEPENDENT REARRANGEMENT A

Sulphonation Pathway

1. Salt Formation 3. Rearrangement

NH3

Conc. HSO,4
S0, @ m (453 - 473 K »

SO5H




THE CATALYST TRAP A

Why Friedel-Crafts Fails

NH, ’\ Cl
Aniline does not undergo l

Friedel-Crafts alkylation or > Al 9
acylation. The basic nitrogen €~ BIR Cl
falls into a trap set by the Cl

Lewis acid catalyst.

~N*H,A1C15"




MASTER REVISION SHEET A

Electrophilic Substitution Matrix
Reaction Reagent Direct Product Issue | Protected Product
Bromination Br(aq) 2'?6\6:;:22221123211:313“9 (vpi-ab?cmeotaynlialtiinuen)
nieration A wofllo, | REARARGRAA" MRPCRCReTIe
Sulphonation Conc. H,SO, Aﬁ%iﬁ:ﬂiﬁit S(urlepqhuainrielsi(_;Sa3cKi)d
Friedel-Crafts | R-X + AICl, (Salt coFmApllLeSx forms) N/A

Strategic protection of the -NH,, group is the key |

to synthetic control in aniline chemistry.
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