
   DIENES 



•Having three or more p orbitals on adjacent atoms allows p orbitals 

to overlap and electrons to delocalize. 

 

•1,4-Pentadiene is an isolated diene.  

•The  bonds in 1,4-pentadiene are too far apart to be conjugated. 

 



•Experimental data show that the stability of the allyl cation 

is comparable to a more highly substituted 2° carbocation. 

 



Common Examples of Resonance 

1. The Three Atom “Allyl” System, X=Y-Z* 

 

 

Examples are the allyl cation and the acetate anion. The two 

resonance structures differ in the location of the double bond, 

and either the charge, the radical, or the lone pair, generalized by 

[*]. 

 



2. Conjugated Double Bonds 

•Cyclic completely conjugated rings like benzene have two 

resonance structures, drawn by moving the electrons in a cyclic 

manner around the ring. 

•Three resonance structures can be drawn for other conjugated 

dienes, two of which involve separation of charge. 

 



3. Cations Having a Positive Charge Adjacent to a Lone 

Pair 

 

The overall charge is the same in both resonance structures. 

Based on formal charge, a neutral X in one structure must bear 

a (+) charge in the other. 

 



4. Double Bonds Having One Atom More Electronegative 

Than the Other 

 



The Carbon—Carbon  Bond Length in 1,3-Butadiene 

Four features distinguish conjugated dienes from isolated 

dienes. 

1. The C—C single bond joining the two double bonds is unusually 

short. 

2. Conjugated dienes are more stable than similar isolated dienes. 

3. Some reactions of conjugated dienes are different than reactions 

of isolated double bonds. 

4. Conjugated dienes absorb longer wavelengths of ultraviolet 

light. 

 



The Carbon—Carbon  Bond Length in 1,3-

Butadiene 

The observed bond distances can be explained by looking 

at hybridization. 

 



A resonance argument can also be used to explain the 

shorter C—C  bond length in 1,3-butadiene. 

•Based on resonance, the central C—C bond in 1,3-

butadiene is shorter because it has partial double bond 

character. 

 



•Finally, 1,3-butadiene is a conjugated molecule with four 

overlapping p orbitals on adjacent atoms. 

•Consequently, the  electrons are not localized between the 

carbon atoms of the double bonds, but rather delocalized 

over four atoms. 

•This places more electron density between the central two 

carbon atoms of 1,3-butadiene than would normally be 

present. 

•This shortens the bond. 

 


