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Chapter 5: Reactions of unsaturated compounds 

Solution 5.1 

  

a)  

 

The H3O
+
 is able to act as an electrophile, and react with the alkene to yield a secondary 

carbocation, which is more stable than the primary. Water is then able to act as a nucleophile and 

add to the carbocation in a manner which is non-stereoselective. Finally, deprotonation of the 

protonated alcohol would lead to a racemic mixture of secondary alcohols, shown above. 

b)  

 

 

A secondary carbocation may be formed by reaction of the nucleophilic alkene with the 

electrophilic H of HBr. This carbocation is stabilised by resonance, and can then act with a 

bromide ion to yield a racemic mixture of product. 
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c)  

 

A secondary carbocation is formed in the more favoured position of the alkyl group by reaction 

with H
+
.  This carbocation may then react with the nucleophilic O atom of methanol to yield a 

racemic product. 

d)              
Reaction of the alkene with bromine gives a bromonium cation is able to react with water to 

yield the product shown. 

Solution 5.2  

Treating alkenes with halogens yields a 1,2-disubstituted product which proceeds via a halonium 

intermediate. If we draw the first step of the reaction of cyclohexene with Br2, then we can start to justify 

why the cis isomer is not formed. 

 

The bromonium ion formed here must be attacked by the nucleophilic bromide (Br 
-
) ion to complete the 

reaction. In order to form a bond with carbon, the bromide ion must attack the bromonium at the back of one 

of its C-Br bonds, where the σ* anti-bonding orbital resides. This step yields the trans isomer, and cannot 

yield the cis. 
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