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Elimination Reaction

• There are two mechanisms for elimination. E1 and E2. 

• Product of this reaction is an alkene

• Elimination is called a b-elimination (a carbon is the one that has the 
leaving group and b is the one next to it.) It can also be 1,2-
elimination. 1 is the carbon with the LG.
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E2 Mechanism 

• Bimolecular elimination

• Requires a strong base

• Halide leaving and proton abstraction happens simultaneously - no 
intermediate. 
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E1 Mechanism 

• Unimolecular elimination

• Two groups lost (usually X- and H+)

• Nucleophile will also be the base

• Also have SN1 products (mixture) 
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E2 Mechanism  -
Energy Diagram
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E1 Mechanism –
Energy Diagram



Bases

• Both E1 and E2 require good bases but E2 more than E1.

• Bases are used here as they have the ability to abstract 
protons.

• Good bases can also be good nucleophiles, so it can be 
challenging to decide whether to do E2 or SN2 can be 
challenging. 

• Some good bases are: 

H-, DBN (1,5-Diazabiyclo[4.3.0]non-5-ene; 

structure shown on the side)

• Below are some oxides that are good Nu and bases: 

OH-, MeO-, EtO-, tBuO-
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E1 - Dehydration of Alcohols

• Elimination is favored over substitution at higher temperatures

• Typical acids used in dehydration are sulfuric acid and phosphoric acid

• The temperature and concentration of acid required to dehydrate  depends 
on the structure of the alcohol
• Primary alcohols are most difficult to dehydrate, tertiary are the easiest

• Rearrangements of the carbon skeleton can occur
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Mechanism of Dehydration

• E1 mechanism; the acid is a catalyst and needed only in small quantity
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Carbocation Stability in Dehydration

• Recall the stability of carbocations is:

• The second step of the E1 mechanism in which the carbocation 
forms is rate determining

• Tertiary alcohols react the fastest because they have the most 
stable tertiary carbocation-like transition state in the second step

• The mechanism for primary alcohols is E2 because primary 
carbocations are not stable
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Rearrangement in Dehydration Reaction
• Rearrangements of 

carbocations occur if a more 
stable carbocation can be 
obtained
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Some More Rearrangements

• Shifts can be hydride 
(hydrogen), methyl, phenyl

• Shifts occur only once

• Rearrangements can also 
cause change in the ring size
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Identifying Hs to Eliminate

• All eliminations are a b or 1, 2, where a carbon or 1 carbon has the 
LG and b carbon or 2 carbon has the H. 

• It is important to identify ALL the b H that can be eliminated in order 
to form ALL the products. 

• Some of the products may be major, some minor, but still, one has to 
know all the b Hs.
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