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First-Order Nucleophilic Substitution (SN1)
1Alkyl halides L1-3

Rate =

solvolysis



2Alkyl halides L1-3

SN1 - Mechanism



SN1 - Mechanism
3Alkyl halides L1-3



SN1 - Mechanism
4Alkyl halides L1-3

Reaction-energy diagram of SN1 vs. SN2 reaction



5Alkyl halides L1-3Factors Affecting SN1 Reactions:

Stability of the Carbocation Intermediate 1) Stabilization from Substituents

• Alkyl groups stabilize carbocations by donating electrons 

through sigma bonds (the _____________ effect) and 

through overlap of filled orbitals with the empty p orbital of 

the carbocation (_____________________).

SN1 reactivity:     3o 2o 1o CH3X

SN2 reactivity:     3o 2o 1o CH3X



6Alkyl halides L1-3Factors Affecting SN1 Reactions:

1) Stabilization from Substituents

• Allyl halides and Benzyl halides: Resonance stabilization



7Alkyl halides L1-3Factors Affecting SN1 Reactions:

1) Stabilization from Substituents

• Vinyl halides and Aryl halides



8Alkyl halides L1-3Factors Affecting SN1 Reactions:

2) Leaving-Group Effects

2. stable once it has left

1. polarizable

For good leaving group:



Factors Affecting SN1 Reactions:

Example 1 Which substrate will react faster by the SN1 mechanism.

(a)

(c)

(b)

(d)

9Alkyl halides L1-3



10Alkyl halides L1-3Factors Affecting SN1 Reactions:

3) Solvent Effects

The SN1 reaction goes much more readily in polar solvents that stabilize ions.



11Alkyl halides L1-3Stereochemistry of the SN1 Reactions

SN2: ______________

SN1: ______________



12Alkyl halides L1-3Stereochemistry of the SN1 Reactions

(R)



13Alkyl halides L1-3Stereochemistry of the SN1 Reactions



14Alkyl halides L1-3Rearrangements in the SN1 Reactions

• Carbocations frequently undergo structural changes, called rearrangements, to form more stable ions. 

• Rearrangements are not seen in SN2 reactions, where no carbocation is formed.

There are 2 main types of rearrangements

• Hydride shift

• Alkyl shift



15Alkyl halides L1-3Rearrangements in the SN1 Reactions

• Hydride shift



16Alkyl halides L1-3Rearrangements in the SN1 Reactions

• Alkyl shift



17Alkyl halides L1-3Rearrangements in the SN1 Reactions

Example 2 Propose a mechanism involving a hydride shift or an alkyl shift for each solvolysis reaction.

(a)



18Alkyl halides L1-3Rearrangements in the SN1 Reactions

Example 2 Propose a mechanism involving a hydride shift or an alkyl shift for each solvolysis reaction.

(b)



19Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

SN2

SN1

2) Nucleophile

1) Kinetic



20Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

3) Substrate

SN2

SN1

4) Solvent



21Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

5) Stereochemistry of the Product

SN2

SN1

6) Rearrangements



22Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions



23Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

Example 3 For each reaction, give the expected substitution product, and predict whether the

mechanism will be predominantly SN2 or SN1.

(a)

(b)



24Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

Example 3 For each reaction, give the expected substitution product, and predict whether the

mechanism will be predominantly SN2 or SN1.

(c)

(d)



25Alkyl halides L1-3Comparison of SN2 vs. SN1 Reactions

Example 3 For each reaction, give the expected substitution product, and predict whether the

mechanism will be predominantly SN2 or SN1.

(e)

(f)


