
COMICS ON ORGANIC REACTIONS 

   

 LEARNING OUTCOMES 

 

 

 

➢ Get the knowledge of various Electrophiles and Nucleophiles 

➢ Trends in Nucleophilicity 

➢ Get the knowledge of various types of reaction viz. Substitution 

reactions, Elimination reactions 

➢ Explores the difference between SN1 and SN2 reactions 

➢ Idea of good leaving group with examples 

 

                           

 

                                

 

 

 

Tom         Bob 
Sal 

Sal’s dad Tom’s mom 



Nucleophiles and Electrophiles 

These are the yin/yang of organic chemistry. Almost every reaction can be described in terms of 

nucleophilic and electrophilic interactions. 

                   Nucleophile                  Electrophile 

"Nuclei loving" "Electrons loving" 

Nucleophiles are... Electrophiles are... 

• e- rich 

• Stoked to donate their electrons 

• Lewis bases  

• e- poor 

• Stoked to receive electrons 

• Lewis acids 

Electron Sources 

• In lone-pairs (like :OH
-
) 

• In 𝜋 bonds (like alkenes) 

• In 𝜎 bonds (Like NaBH4) 

Positively charged sites can be found 

• Near electronegative atoms 

• Attached to good leaving groups 

• On atoms with incomplete 

valence shells 

Nucleophiles are the  

ROCKET-SHIPS 

of organic chemistry. 

 

 

Electrophiles are the  

SAPACE-STATIONS 

 of organic chemistry 

 

 
 

 

TRENDS IN NUCLEOPHILICITY 

 

To predict reactions later, we need to understand what makes a strong nucleophile (that is to 
say, a species that will readily donate its electrons). In general:- 

i) Nucleophilicity increases as atomic charge becomes more negative 

Example: OH- > H2O > H3O+ 

↑ Nucleophile Strength, ↑ Negative Charge 

ii) Nucleophilicity increases with basicity 

Example: CH3
- > NH2

- > OH- > F- 

 ↑ Nucleophile Strength, ↑ Basicity 

iii) Nucleophilicity increases with polarizability 

Example: I- > Br- > Cl- > F- 

↑ Nucleophile Strength, ↑ Polarizable 

 



 

Substitution 
One atom/functional group replaces another 

 
 

 
 
 

 
 

 
 
 

 

                       
 

 
 
 

 
 

 
 

 

This is Bob and Sal. They have 

been together for a while. 

They are not super happy.  

(“Sal initially confused Bob's 

boringness with "stability".) 

 

This is Tom. Tom is 

pretty lonely. He is also 

much more fun than Bob. 

One day Tom 

accidentally bumps 

into Bob and Sal.  

Sal is so pleasantly 

surprised, she takes 

Tom’s hand and just 

keeps walking. 

Bob goes home. 



 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
                                                                                                                                                                                                                                                                                                                                                                                     

 

 

Substitution reactions require 

• A good leaving group (LG), like Bob. 

• A nucleophile, like Tom. 

WHAT MAKES A GOOD LG? 

GOOD LEAVING GROUPS ARE STRONG, INDEPENDENT COMPOUNDS THAT DON’T NEED 

ANY OTHER ATOMS. 

They are happy and stable by themselves. 

More specifically... 

• They are weak bases. 

• Their negative charge tends to be stabilised by elelectronegative atoms (like halogens, 

oxygen, and nitrogen). 

 
There are several classes of substitution reactions (nucleophilic, electrophilic, radical, 

organometallic etc.). Fortunately, nucleophilic substitution describes most organic 

substitution reactions. They are mainly two types: SN1 & SN2 reactions. 

 

Bob is watching Netflix 

all by his stable self. 

Tom and Sal are 

dancing together. 

Everyone is happier for it. 

A-B + C → A + B-C 



SN1  

(Substitution Nucleoplilic Unimolecular) 

SN2  

(Substitution Nucleoplilic Bimolecular) 

In SN1, the LG takes off before the nucleophile 

even gets on scene. This usually leaves a 
carbo- cation intermediate, and messes with 
the hybridisation of the orbitals. 

 
 

 
 
 

 

In SN2, the LG takes off just as the nucleophile 

attacks the substrate. 
 
 

The nucleophile can attack from either side of 

vacant p-orbital. So, SN1 reactions form a 
racemic mixture of the products. 

 and  

The nucleophile can attack from one side only. 

So, SN2 reactions cause an inversion of 
stereochemistry like a molecular umbrella 

disaster. 
 
 

 
 

The LG is like an 18 year old that 
melodramatically moves out of their stable 

parent's home in the middle of the night. 
(Really, they're adult enough to make it 
independently, and the parents had empty nest 

remodeling plans anyways.) 
 

 
 
 

 
 

 
 
 

However, they weren't expecting to remodel so 
soon. When the contractor shows up with the 

new addition (the nucleophile), it's a coin- flip 
which wing of the house it gets attached to. 
 

 
 

 
 

 
 
 

 
 

The nucleophile is like you’re infuriatingly 
extroverted ex showing up at a party; you see 

them coming and peace out the back door just 
as they arrive. 
 

 

 



Elimination 
Two substituents leave, forming an additional bond between the remaining atoms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                       

 

Sal and Tom like each other very much. 

Unfortunately, they’re both millennials stuck living at their parents’ homes. 

 

 

Tom’s mother is tired of doing 

her entitled son’s laundry. So she 

kicks him out of the house. 

Tom is devastated; he has 

his master’s degree, yet no 

job to make ends meet. He 

abashedly informs Sal of his 

uncertain housing situation. 

Sal is unperturbed; her unpaid internship just turned into a temporary position 

with benefits, and she was planning to move out soon anyways. 



 

 

 

 

 

 

 

 

   

 

 

 

Elimination reactions require 

• At least one good leaving group (LG), like Tom's mom. 

• A proton, like Sal's dad. 

• Basic conditions. 

 

 

 

 
  

They decide to move 

into a studio 

apartment together. 

 

 

Both parents were relieved to get their 

children out of the house, yet 

fundamentally uncomfortable with the 

pre-marital arrangement. 

 

A-B-C-D → A + B=C + D 


