Session 10 Worksheet

Nucleophilic Reactions

Alkyl Halide:
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(Chapter 23)

Alkyl halides undergo 2 types of reactions:
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Nucleophile:

Electrophile:



In an alkyl halide, the halogen serves to:
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For halogens:

Heterolytic bond cleavage:
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Types of mechanisms:
1. SN2 (concerted mechanism)
2. SN1 (stepwise mechanism)

Hammond Postulate

Exergonic Reaction:

Endergonic Reaction:

EXERGONIC REACTION: AG <O

ENDERGONIC REACTION: AG > O

Reaction is spontaneous

Reaction is not spontaneous

Energy is released

reactants

AG <0

Gibbs Free Energy

Gibbs Free Energy

Energy is added

products-

AG >0




Reaction Coordinate
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Reaction Coordinate

Every peak represents a

Every valley represents an

SN2 Reactions

SN2
Concerted Mechanism:
Nucleophilic attack : Loss of a
eaving group
i Sn2 " ©
I N I .
Nuéa' + R—C—f)\(\ - : R—C—Nuc T :
) | A nucleophile attacks the alkyl halide, | *
H causing the loss of a leaving group H
in a concerted fashion (simultaneous)
Kinetics:

Concept question: What would happen if the concentration of the nucleophile were doubled?

Sterospecificity of SN2:
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Nucleophiles attack:
SN2 WILL NOT happen on a alkyl halide because there is no room for a
backside attack to occur
This is referred to a nucleophilic attack or
Front-side
attack
Me. e (does NOT
/\%—Br occur)
Back-side Et
attack

SN2 is stereospecific, meaning:
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Free energy diagram
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Transition state
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Reaction coordinate

How many transition states does Sn2 have? How many intermediates?

SN2 requires a and alkyl halide
Strong nucleophiles
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Practice: predict the products of the following SN2 reaction and draw the mechanism
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Sn1 Reactions

Uses a

SN1

mechanism

Typically happens on a

Kinetics:

alkyl halide

Rate-determining step (RDS):

Typically, k1 is the

RDS, and speeds up with and

following after

Free energy diagram:

Energy
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Loss of a

leaving group Nucleophilic
attack

Proton
transfer
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Reaction Coordinate

How many transition states does Sn2 have? How many intermediates?




Mechanism of Sn1:

Loss of a
leaving group

-x© Q
Loss of the leaving (©) A nucleophile attacks

Nucleophilic attack

group gives a Carbocation the carbocation
carbocation intermediate intermediate to
intermediate afford the product

Sn1 Nucleophiles are usually

Common weak nucleophiles

Sn1 needs a solvent

Water H,O
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Ammonia NH;
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Ethanol /\OH




Example:
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Stability of carbocations:

Carbocations have a structure, making the products of

Sn1 a

Example:
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Carbocations can to form the most stable product:

Hydride shift Methyl shift
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Example (hydride shift):

(hydride shift)
H,0
Br heat

(methyl shift)
H,O

heat



Practice
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