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Nitration NO2

� Happens as 2 steps : 
1. HNO3 is turned into NO2+H2O using H2SO4 

Note : H2SO4 is used as H+ source 





EŝƚƌĂƚŝŽŶ�EKϮ�ĐŽŶƚ͛Ě

2. Nitronium ion substitution :





Sulfonation SO3H

� Generates benzenesulfonic acid 
� The E used is sulfer trioxide => strong E

مBحظة : ذرة S مدارها ا;خير بقدر يحتوي عأكثر من ٨ الكترونات



Sulfonation cont͛d

End of sulfonation



Sulfonation can be used to produce 
phenol



Alkylation

� /ƚ Ɛ͛�ƚŚĞ�ĂĚĚŝƚŝŽŶ�ŽĨ�ĂŶ�ĂůŬǇů�ŝŶ�ƐƵďƐƚŝƚƵƚŝŽŶ�ŽĨ�,�
in a benzene ring 

� We need to produce a carbocation to be the E 
which is a strong E

� 2 ways :
1. Friedel-Crafts alkylation
2. Using alkene + acid



Friedel-Crafts alkylation 

� Using alkyl halide (Cl or Br) + lewis catalyst => 
AlX3 not FeX3

� Note : the Carbocation produced here is either 
secondary or tertiary and it cant be primary 
whatsoever 

Carbocation 







Friedel-Crafts acylation

� Identical to alkylation except using 
acylchloride











Reaction rates 
� Reaction rates depend on the E attack on the 

benzene ring.
� Groups that increase the electron density will 

speed up the reaction and vice versa.

Electron density is a representation of the probability of finding 
an electron in a specific location around an atom or molecule.



Notice the electron density 

Benzene 
Reaction rate =1

Toluene 
Reaction rate = 25

More electron 
density

Nitrobenzene
Reaction rate=

0.0000001
Less electron 

density 



Directing effect

� Here we have 2 groups :
1) Electron donating 

group (EDG) : these 
activate the ring which 
means speed up the 
reaction 

2) Electron withdrawing 
group (EWG) : these 
deactivate the ring 
which means slow 
down the reaction 

Halogens are ortho, 
para directing despite 
being deactivating 



Directing effect 

� 2 directions : 
1. Ortho, Para direction 
2. Meta Direction 
� The groups which follow each direction are 

listed in the table above.





Ortho, Para direction



Ortho, Para direction 

� Happens in all EDG + halogens  
� When producing a benzene with a group that 

directs O,P the amount of meta is very small 
� This happens so we can have a more stable 

carbocation ( tertiary carbocation ) that we 
obtain from O,P direction 

� In M direction we obtain secondary 
carbocation which is less stable  



Ortho, Para direction 

� Sometimes it can cause a 4th resonance 
structure as in OH



Meta direction 



Meta direction 

� Happens in all EWG except Halogens
� When producing a benzene with a group that 

directs M the amount of O,P produced is very 
small 

� This happens ƐŽ�ǁĞ�ĚŽŶ͛ƚ�ŚĂǀĞ�ĂŶ�ĞůĞĐƚƌŝĐĂů�
repulsion between the substituent group (+) 
and the carbocation(+) ; by producing M there 
wont be any repulsion since it wont reach the 
substituent group 



Directing effects 

� Note that steric effects can affect the direction 
� The more the size the more production of P 

and M and less production of O 



Synthesis of aromatic componds

� It s͛ also called Retrosynthesis. 
� Focuses on the reactions and their directing 

effects.
� We only focus on the direct synthesis 



An example on direct synthesis 
Notice how the first way is correct in 
terms of substituent groups but wrong 
in substituent places due to directing 
effects 





Good Luck ❤


