
Passang Tshering Lepcha 

Ananda Chandra College 

Jalpaiguri



Organic chemistry is the study of the structure, properties, composition, reactions, and preparation of
carbon-containing compounds. Most organic compounds contain carbon and hydrogen, but they may
also include any number of other elements (e.g., nitrogen, oxygen, halogens, phosphorus, silicon,
sulfur).

Biomolecules

Drugs



According to the Vital Force Hypothesis, which was developed by the scientist
Berzelius in 1809, organic molecules can only be created in live cells and cannot be
created in a laboratory.

Jöns Jacob Berzelius
Friedrich Wöhler

Wohler Synthesis of urea, 1828 





Dipole Moment: A charge separation results in dipole moments. Dipole moments are caused by
changes in electronegativity and can appear in ionic bonds between two ions or covalent bonds
between atoms. The dipole moment increases with increasing electronegativity disparity. Another
element affecting the size of the dipole moment is the distance between the charge separations. A
molecule's polarity can be determined by its dipole moment. The unit of dipole moment is Debye
(D).

μ= e x d e= charge at the polar end

d= distance between the charges



μ = 0 D μ = 1.87 D



How Do We Know Methane (CH4) Is Tetrahedral?

1. The Electronic Configuration Of The Valence Electrons Of Carbon Is 2s22p2































• All canonical structures must follow Lewis structure

• The position of the nuclei must be same in all the structures.

• All atoms must lie on the same plane, where planarity is maximum.

• All the canonical forms must have same number of unpaired electrons 

• The energy of the actual molecule is lower than the any form. The delocalization is a stabilizing phenomenon



• All canonical forms do not contribute equally to true molecule. Few rules may guide us through the
understanding the stability of the imaginary structures.

 Structures with more covalent bonds are more stable than with fewer ones.

 Stability is decreased by increase in charge separation. Structures with formal charges are less stable than
uncharged structures. Structure with more than two formal charges usually contributes very little.

 The structure that carry negative charge on a more electronegative atom are more stable than those carry
charge on less electronegative atom.



a= 1.45Å

b= 1.35Å



There are four major classes of interactions between molecules and they are all different manifestations 
of “opposite charges attract”

The four key intermolecular forces are as follows:

Ionic Interactions > Hydrogen bonding > Dipole-dipole interactions > Van der Waals dispersion forces.



Better stacking = higher melting point



The H-Bonding energy ranges from 5- 50 kcal/mole



Azobisisobutyronitrile (AIBN)



To understand the organic chemistry we should be fluent in two aspect 

1. STRUCTURE

2. REACTIVITY



The reaction can happen when the molecules interacts through

1. Electrostatic Attraction : Dipole 

2. Orbital Overlap



The flow of electrons from one molecule to another is known as Reaction Mechanism

electrons flow from “electron rich” 

areas to “electron poor” areas



Let’s start with “nucleophiles” (from “nucleus loving”, or “positive-charge loving”). A nucleophile is a reactant that

provides a pair of electrons to form a new covalent bond.

Sound familiar? It should! This is the exact definition of a Lewis base.

In other words, nucleophiles are Lewis bases.

When the nucleophile donates a pair of electrons to a proton (H+) it’s called a Brønsted base, or simply, “base”.



Now let’s talk about electrophilicity (from “electron-loving”, or “negative-charge loving”). An electrophile is a 

species that accepts a pair of electrons to form a new covalent bond.

Again, this should sound familiar: this is the definition of a Lewis acid!

An electrophile that accepts an electron pair at hydrogen is called a Brønsted acid, or just “acid”.



A
B

A= Nucleophilicity

B= Basicity

Basicity: nucleophile attacks hydrogen

Nucleophilicity: nucleophile attacks any atom other than hydrogen.



There’s one important thing to remember with reaction rates. They don’t always reflect overall stability. There are a few 

more variables at play here.

Steric hindrance: Reactions where nucleophiles attack carbon-based electrophiles are significantly more sensitive to 

steric effects, because empty orbitals on carbon are not as accessible. 

Solvents: The medium (solvent) in which a reaction takes place can greatly affect the rate of a reaction. Specifically, the 

solvent can greatly attenuate (reduce) the nucleophilicity of some Lewis bases through hydrogen bonding.







Possible approach of molecules which are not a feasible for interaction












