
Alkyl nitriles or alkyl cyanides:
Structure, Nomenclature and Preparation



Definition

Hydrogen cyanide exists as a tautomeric mixture as shown below



Structure
Structure of nitrile compounnd is explained by taking acetonitrile as example. The carbon
and nitrogen atom of the triple bond are sp hybridized.

If the diagram 
appears complicated 

you can draw only the 
right portion 

Fig: Molecular orbital structure of Acetonitrile



Nomenclature
There are three ways of naming alkyl cyanide compounds.  The first way is referred as cyan
System, the second is the common name (just like your nick name), and the third is the 
IUPAC name



Preparation
2. Preparation by action of metal cyanides of alkyl halides



2. Dehydration of Amides or Ammonium Salts of 
Carboxylic Acids



3.  Dehydration of Aldoximes



4.  Dehydrogenation of Higher Amines



5.  Ammoxidation of Alkanes or Aldehydes



6. By action of Grignard reagents with cyanogen chloride



7. Preparation by addition of HCN to alkenes



Alkyl nitriles or alkyl cyanides:
Chemical Properties



Types of reactions that can take place on nitriles

The CN group in nitrile is polarized as indicated by the high dipole moment, 4.0 D. It is
Polar in the same way as a carbonyl group (C=O). Thus nitriles can be represented as a
resonance hybrid of two canonical forms, in which there is a high contribution from
the dipolar form.



Weak Basic character of nitriles



Hydrolysis reaction of nitriles



Mechanism of acid hydrolysis of nitriles



Mechanism of base catalyzed hydrolysis of nitriles



2) Alcoholysis of nitriles



3) Addition of Ammonia and Hydroxylamine



4) Addition of Grignard reagents



5) Reduction of Nitriles



6) Alkylation of nitriles

Mechanism is in next page





7) Thorpe Nitrile Condensation


