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Chapter 4: Elimination reactions 

Solution 4.1 

a) Due to the presence of a strong base, and a chloride leaving group which would not leave a 

stable carbocation, the reaction mechanism will be E2. A proton will be eliminated from the 

terminal CH3, as the bridged ring system has no abstractable protons.  

 

b) The absence of a strong base, and relative stability of the tertiary carbocation formed by removal 

of the bromide leaving group means that this reaction is likely to follow an E1 mechanism. After 

formation of the carbocation, two possible products could be formed. The major product will be 

the Zaitsev alkene, due to its higher stability. 

 

c) Treatment of alcohols with concentrated acid leads to protonation of the hydroxyl oxygen. This 

means that OH2
+
 is formed, which is a good leaving group. Due to the absence of a strong base, 

aided by stabilising effects from the phenyl group, this reaction will proceed via an E1 

mechanism. Removal of the leaving group forms a relatively stable carbocation, which will then 

eliminate an adjacent proton. As there are no protons available to eliminate on the phenyl ring, 

then the adjacent proton on the alkyl chain will be eliminated. E1 reactions are stereoselective if 

there are steric effects present. If we look at Newman projections of the carbocation, then 

placing the alkyl chain as far as possible from the phenyl group should be the favoured 

conformation. Eliminating the proton aligned with the vacant p-orbital of the carbocation yields 
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the E product. E1 reactions are stereoselective, so there will still be a minor yield of the Z 

product. 

 

d) The base in this reaction is an alkoxide, sodium isopropoxide, which is a strong base, so this is 

likely to be an E2 elimination. The more stable product of this reaction would be the Zaitsev 

product, with a double bond formed adjacent to the methyl substituent. However, if we look at 

the stereochemistry the proton that requires elimination to yield the Zaitsev product is unable to 

adopt an antiperiplanar conformation. Thus, elimination must occur to yield the less substituted 

Hofmann product. In order for cyclohexane derivatives like this to undergo E2 elimination the 

hydrogen and leaving group to be eliminated must be trans and axial. If you try drawing out the 

possible conformations of the reagent, you will not be able to get the hydrogen adjacent to the 

methyl group to eliminate.
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e) Triethylamine (Et3N), a strong base, is used here on a compound with a relatively poor leaving 

group. The p-nitrophenyl moiety is able to act as an electron-withdrawing group, which allows 

elimination to occur through an E1cB mechanism. Firstly, triethylamine abstracts the proton 

adjacent to the phenyl ring. This charge is stabilised through resonance with the nitrophenyl 

group. The hydroxyl group then leaves with the formation of a vinyl group. 

 

Solution 4.2 

To answer this question we need to look at protons on adjacent carbon atoms to the leaving group, and 

decide what would happen if they were attacked in an E2 fashion. The iodine atom is a good leaving group, 

and we can see that there is the possibility of removing protons from a methyl group, the CH2 of the benzyl-

like group (CH2Ph), and an alkyl substituent containing a ketone. Removal of any of the protons from the 

methyl group would give the same product, I. Removal of the proton from the alkyl ketone would give 

product II, with stereospecificity for the E isomer. This is because the proton undergoing elimination must be 

anti-periplanar to the leaving group – try drawing the mechanism if it helps. Finally, either of the two protons 

on the CH2 of the benzyl substituent could be eliminated. Eliminating one of these protons will yield the E 

isomer, product III, whilst eliminating the other will give the Z isomer, product IV. 
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Solution 4.3 

a) No strong base is used, and the leaving group sits in a tertiary position, so the E1 mechanism is 

likely to be responsible for the production of alkenes via this reaction. Bromide is able to leave, 

resulting in a tertiary carbocation that can lead to the formation of two different alkenes by 

eliminating two different hydrogen atoms, as shown below. 

 

b) Do not forget that elimination reactions use very similar conditions to substitution reactions, and 

it can be difficult to be entirely selective in which process occurs. The tertiary carbocation can 

be attacked by the solvent, ethanol, in an SN1 fashion to yield an ether. 
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c) Elimination reactions are favoured by high temperatures, heating these reagents would lead to a 

greater selectivity for elimination products- i.e. alkenes. 

 


