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1- Heteroalicyclic or aliphatic heterocyclic 

2- Aromatic heterocyclic :   

A- Six-membered heteroaromatic compounds :   



B- Five-membered heteroaromatic compounds :   

C- Bicyclic heteroaromatic compounds :   





1- Common name 
2- Replacement methaod  
3- IUPAC  or systematic method 

















Table 1 



Replacement methods 



IUPAC method 

1) Identify the heteroatom present in the ring and choose from the  
         corresponding prefix. 
e.g. thia for sulpher, aza for nitogen and oxa for oxygen. 





























 

 

 

Furan 



Physical properties 

- Furan may be as ethers but it is 
aromatic compoud because the lone 
pair of electrons on oxygen atom 
contribute in aromaticity. 

- Furan has low melting point less than 
pyrrole because there’s no hydrogen 
bonds. 

- Furan is a liquid boiled at 31c and has 
odour as chloroform. 

- Furan is springily soluble in water but 
it is miscible with most organic 
solvents. 



Preparation of furan 
 

 

 

 

 

 

 

 

 

 

 

 

 
 



Reactions of furan 

Reduction of furan


























Reactions of furan 

Electrophilic substitution reactions: 

The substitution occurred in position 2 














 




 






Reactions of furan 

Reactions of furan-2-carboxylic acid:






















Pyrrole 

- Pyrrole is a colorless liquid which has 
an odour as chloroform. 

- If it is exposed to air give brown 
color. 

- The lone pairs of electrons on 
nitrogen atom contribute in aromatic 
properties. 



Preparation of pyrrole 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 



Preparation of pyrrole 

Knorr synthesis: 
 

 

 

 

 

 

 



Reactions of pyrrole 

 
Basicity: 

 

 

 

 

 

 

 

 



Reactions of pyrrole 

 
Reduction of pyrrole: 

 

 

 

 

 

 

 

 

 
 

 

 

 
 



Reactions of pyrrole 

 
Electrophilic substitution: 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Thiophene 



Preparation of thiophene 
 

 

 

 

 

 

 

 



Reactions of thiophene 

1- addition reactions. 

2- reduction reactions. 

3- oxidation reactions. 
 

 

 

 

 

 



Reactions of thiophene 

Electron withdrawing groups increase 
the stability of the ring and rate of 
reaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reactions of thiophene 

Electrophilic substitution reactions: 
 

 

 

 

 

 

 

 

 
 

 

 

 

 
 



 

 

 

Pyridine 



Physical properties 

- In case of boiling point pyridine has 
less boiling point than pyrrole because 
the presence of hydrogen bonds in 
pyrrole. 

- But in case of basicity pyridine is 
more basic than pyrrole because the 
presence of free lone pairs of 
electrons on nitrogen atom, but in 
case of pyrrole the lone pairs of 
electrons contributed in aromaticity. 

- Pyridine is used as a solvent in 
organic synthesis. 



Preparation of pyridine 

1- from acetylene: 
 

 

 

 

 

 

 

 

 



Preparation of pyridine 

2- Hantzch synthesis: 
 

 

 

 

 
 

 

 



Reactions of pyridine 

1- addition reactions: 

A- reduction b- salt formation 
 

 

 

 

 

 

 

 

 

 
 



Reactions of pyridine 

Electrophilic substitution reactions: 
 

 

 

 

 

 

 

 
 

 



 

 

 

Indole 



Physical properties 

 
- Indole is a solid compound has 

melting point at 52c. 

- More stable than pyrrole because of 
its molecular weight. 

- Electrophilic substitution preferred 
position 3 than position 2. 

- It is present in dyes and proteins. 



Preparation of indole 

 
1- Madelung Synthesis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Preparation of indole 

 
2- Reissert Synthesis 

 

 

 

 

 

 

 



Reactions of indole 

 
Reduction of indole: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reactions of indole 

Electrophilic substitution reactions: 
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