Nucleophilic Substitution:
Replace the
Leaving Group

A visual guide to . f@. .

haloalkane reactions
and product conversions.




Negative lons

Carry a full negative
charge.

e.d., OLEd Eh

Ambident

Groups with two potential
nucleophilic centers.
e.g., Cyanides, Nitrites

Neutral Molecules

Uncharged but possess
lone pairs of electrons.

e.g., HO, NH,

L
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The Haloalkane Substrate

The reaction is driven by the polarized C-X bond.
The sp? hybridized carbon becomes the prime target.
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The General Reaction: The Exchange A

The incoming nucleophile forms a new bond with the carbon atom,
forcing the halogen atom to depart as a halide ion.

| Nucleophile Attack]

R=X+ Nu = R=Nu+ X"

Leaving Group
Exit




The Leaving Group Concept

The halogen atom departs as a halide ion (X°), taking the electron
pair with it. Larger atoms are released at a faster rate.

I > Br > CIF > F
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Substitution Product Map A
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Alcohol
R-OH

g

NaOH / H,0
-

R-X

Alkyl Halide

Ether
R-O-R’

Hydrocarbon
R-H

Primary Amine
R'COOR R-NH,



Ambident Nucleophiles é%

Nucleophiles with two attacking centers. Bond stability and reagent nature dictate the final product.

Cyanide (CN) Nitrite (NO,)
. : Alkyl Cyanide Linkage i
I‘I(D(gl;il —> At(t:aCES el (Nitrile) | KN(:)2 — through —> il
arbon -O-N=
R-CN Oxygen R-O-N=0
Covalent Attacks via Isocyanide Linkage Nitroalkane

AGCN ~ Nitogen ~ R-NC Sobhe S o i 5



Exam Conversion Summary o¥
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Nucleophile (Nu-) Main Product

NaOH / KOH HO™ Alcohol (ROH)
NaOR' Re O™ Ether (ROR')
NH, NH, Primary Amine (RNH,)
KCN CN- Nitrile (RCN)
KNO, O0=N-0O- Alkyl Nitrite

(R-O-N=0)
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