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A point of particular interest in this reaction profile is

the energy maximum. The structural species that

exists at this point is called a transition state



A reaction intermediate is transient species within a

multi-step reaction mechanism that is produced in the

preceding step and consumed in a subsequent step to

ultimately generate the final reaction product.

Intermediate reactions are common in the biological

world; a prime example can be seen in the metabolism of

metabolites and nutrients.





Intermediates

Carbocations

Carbanions

Free Radicals

Carbenes

Benzyne 

Nitrene



• low concentration with respect to reaction 
substrate and final    reaction product

• often generated on chemical decomposition of a 
chemical compound

• it is often possible to prove the existence of this 
species by spectroscopic means

• cage effects have to be taken into account

• often stabilization by conjugation or resonance

• often difficult to distinguish from a transition state

• prove existence by means of chemical trapping





Central Carbon is sp2 hybridised 

It means that the structure assumes planar geometry



1. Heterolytic Fission of neutral species

2. Addition of cation to neutral species 



Because the rate-determining step for each of these

reactions is formation of the carbocation intermediate.

The more stable the carbocation intermediate, the

lower in energy the transition state that leads to that

carbocation, which translates into a lower activation

energy and a faster reaction.

Therefore, if we understand the factors that govern the

stability of carbocations, then it will also help us

understand why certain reactions happen quickly

whereas others do not!



1. Substitution

Inductive Effect Hyperconjugation





2. Resonance / Delocalization

Let’s try ourselves

Adjacent Lone Pairs



3. Aromaticity



4. Cyclopropylmethyl cation

In cyclopropane all the carbon is sp3 hybridized and the bond angle for

the same should be 109 degree 28′ but the actual bond angle is 60 due to

which angle strain develops. So in order to minimize the strain p orbital

bents due to which it acquires partial sigma and partial pi bond character

which behave like pi bond. And resonance take place between sigma and

vacant p-orbitals hence called P-orbitals overlapping or sigma resonance
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George A. Olah

The Nobel Prize in Chemistry 1994

“for his contribution to carbocation chemistry”



What is Non-classical Carbocation?

A non-classical carbocation is an ion containing a positively charged carbon in a three-center two-electron bond.

This means, there are three atoms sharing two electrons in these carbocations. This type of electron sharing is

named as delocalization of the electrons.
















