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Overview of Nucleophilic Substitution
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Types of Halide Undergoing Nucleophilic Sibstitution:
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R* + X

Polar covalent bond X=leaving group
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Nucleophiles Can be negatively charged or neutral
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Konyang University/ Organic Chemistry I1/ Prof. Lee



A E= = Ol =2 25 571 HS" > HO
> Br> Cl > F
‘PH3 > :NH3

Z=I|8EO| 3t F7|0|ME
=JlhCt (Y729 Lt2t3))
CHa" “NH, -OH F-

Increasing nucleophilicity
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One-step
mechanism

bond is broken.
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Back-side Attack
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penta-coordinated intermediate

Walden Inversion - Stereospecific Reaction

It was first observed by
chemist Paul Walden in

1896



https://en.wikipedia.org/wiki/Paul_Walden

= Hybrid orbital description of the bonding changes

CH3(CH2)s g

Pentacoordinate — \ S Bonding is weak

carbon 1s spl- HO @: CQ Br between carbon and

hybridized S | = bromine and carbon
CH

and oxygen in the
transition state

A
-
0
2
o
=
3
2
CH;(CH;)S\H
N\ H % - (_'(_\/J:)—()Uhnml
0 A
(_,H_“{ \ § / 7N
\\ HO (1 )C_ ( t4 Br
CHs, N

C(sp”’) — Brobond

Reaction coordinate - -

Konyang University/ Organic Chemistry I1/ Prof. Lee
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Kinetics
Mechanism

Stereochemistry

Alkyl Halide

Second-order kinetics; rate = k[RX][:Nu]
One step

Backside attack of the nucleophile
Inversion of configuration at a stereogenic center

Unhindered halides react fastest.
Rate: CH3X > RCH2X > R2CHX s R3CX
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