
Directing groups 

Learning Purpose

MUST (C)

Recall the directing and withdrawing groups
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groups
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Explaining why phenol is more reactive then benzene

Bromine reacts much more readily with phenol than 

benzene.  The increased reactivity occurs because:

• A lone pair of electrons (occupying a p orbital) on the 

oxygen is delocalised into the ring

• This increases the electron density 

• Phenol can polarises bromine molecules and generate 

the electrophile on its own without the need of a catalyst  





• The -OH group has more activating effect on some 

positions around the ring than others . 

• That means that incoming groups will go into some 

positions much faster than they will into others.

• The net effect of this is that the -OH group has a 2,4-

directing effect. That means that incoming groups will 

tend to go into the 2- position (next door to the -OH 

group) or the 4- position (opposite the -OH group). You 

will get hardly any of the 3- isomer formed - it is 

produced too slowly.
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Directing groups and further substitution 

• The reactivity of benzene is affected by substituted 

groups

• We say that the substituted groups have directing and 

withdrawing effects

• For example bromine will react rapidly with phenyl amine 

without the need for a halogen carrier catalyst.  The 

substituted amine group has activated the benzene ring



• Substituted groups can increase and decrease the 

reactivity of benzene and also effect the positions 

substitutions will take place



Directing effects

You need to remember the 2,4 directing 

effects of electron donating groups OH 

and NH2 and the 3 directing effect of 

electron withdrawing groups NO2.

Any other examples will be provided in 

the exam question



Worked example 
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