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What are Dienes?
A Diene is an unsaturated hydrocarbon containing two 

double bonds between carbon atoms and 
the double bonds may or may not be adjacent to each 

other.

The arrangements of these double bonds can have 
varying affects on the compounds reactivity and 

stability.
General formula of Diene - CnH2n-2

They are Isomeric With Alkynes but the behaviour is 
quite different from each other.





NOMENCLATURE



Examples



RELATIVE STABILITIES OF DIENES
Which is the most stable arrangement of double bonds 

in an alkadiene—isolated, conjugated, or cumulated?

The stabilities of alkenes may be assessed by comparing their 
heats of hydrogenation.

The measured heat of hydrogenation of the two double bonds in 1,4-
pentadiene is 252 kJ/mol (60.2 kcal/mol), exactly twice the heat of 

hydrogenation of 1-pentene. Furthermore, the heat evolved on 
hydrogenation of each double bond must be 126 kJ/mol (30.1 kcal/mol), 

since 1-pentene is an intermediate in the hydrogenation of 1,4-pentadiene 
to pentane.

Hydrogenation of the terminal double bond in the conjugated diene evolves 15 
kJ/mol (3.6 kcal/mol) less heat than hydrogenation of a terminal double 

bond in the diene with isolated double bonds. A conjugated double bond is 
15 kJ/mol (3.6 kcal/mol) more stable than a simple double bond. We call this 
increased stability due to conjugation the delocalization energy, resonance 

energy, or conjugation energy.



Structure of 1,3-Butadiene

Orbital structure



Chemical reactions of Dienes
• 1,2 and 1,4 Additions

Both isolated and conjugated dienes undergo electrophilic 
addition reactions. In the case of isolated dienes, the 
reaction proceeds in a manner identical to alkene 
electrophilic addition. The addition of hydrogen bromide to 
1,4‐pentadiene leads to two products. This reaction follows 
the standard carbocation mechanism for addition across a 
double bond. The addition of more hydrogen bromide 
results in addition across the second double bond in the 
molecule. In the case of conjugated dienes, a 1,4‐addition 
product forms in addition to the Markovnikov and 
anti‐Markovnikov products.



MECHANISM









Free radical addition reactions





DIELS-ALDER REACTION
The Diels‐Alder reaction is a cycloaddition reaction between a 

conjugated diene and an alkene. This reaction produces a 
1,4‐addition product. A typical example is the reaction of 
1,3‐butadiene with maleic anhydride.

The Diels‐Alder reaction is favored by the presence of 
electron‐withdrawing groups on the diene and electron‐releasing 
groups on the dienophile, which is a group or bond that is attracted to a 
diene. 
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