
Organic Chemistry: Some Basic principles and Techniques



Important Topics

Classification

IUPAC Nomenclature – Rules and Practices

Isomerism

Fundamental concepts of  Organic reaction Mechanisms 

Electron movement in Organic Reactions

Methods of  Purification of  Organic Compounds

Types of  Organic reactions

Qualitative and Quantitative analysis of  Organic Compounds



Organic Chemistry: The ‘Vital force’ theory

• Carbon has the unique property called catenation due to which it forms covalent bonds 

with other carbon atoms. 

• Carbon has ability to bond with four other atoms. 

• It also forms covalent bonds with atoms of  other elements like hydrogen, oxygen, nitrogen, 

sulphur, phosphorus and halogens.

Organic compounds are produced only under the influence of  living force within living 

organisms called vital force- Berzilius(1815)

This notion is rejected when F Wohler and others synthesized many organic compounds 

synthetically



Synthesis of Organic compounds

1. F.Wohler(1828) -synthesised an organic compound, urea from an inorganic compound,

ammonium cyanate. 

𝑁𝐻ସ𝐶𝑙 + 𝐾𝐶𝑁 → 𝑁𝐻ସ𝐶𝑁𝑂 → 𝑁𝐻ଶ − 𝐶𝑂 − 𝑁𝐻ଶ

2. Herman Kolbe (1845) – synthesized Acetic acid using Carbon

2C + Hଶ

୪ୣୡ୲୰୧ୡ ୈ୧ୱୡ୦ୟ୰ୣ
CଶHଶ

ୢ୧୪ ୌమୗరାୌୗర
CHଷCHO


CHଷCOOH

3. Berthelot(1856) – Synthesised methane etc

Organic Chemistry- Chemistry of  hydrocarbons and their derivatives. 

Organic compounds- Compounds containing Carbon and hydrogen and traces of  

O,N,S,halogen etc



Structure of Organic Molecules

Tetravalence of  carbon and the formation of  covalent bonds by it are explained in terms 
of  its electronic configuration and the hybridisation of  s and p orbitals. 



Structure of Organic Molecules



Structure of Organic Molecules



Example

1. How many sigma bond and pi bonds are present in (a) C6H6 (b) Napthalene

2. Identify hybridization of  each atom in the following



Structural Representation of Organic Molecules

1. Complete Structural formula-Such a structural formula focuses on the electrons 
involved in bond formation. 

2. Condensed structural formula



Structural Representation of Organic Molecules

3. Bond line Structural representation-carbon and hydrogen atoms are not shown and the 
lines representing carbon-carbon bonds are drawn. 

The terminals denote methyl (–CH3) groups (unless indicated otherwise by a functional 
group), while the line junctions denote carbon atoms bonded to appropriate number of  
hydrogens required to satisfy the   valency of  the carbon atoms 



Structural Representation of Organic Molecules

4. 3-D representation ( Dash-wedge formula)-In these formulas the solid-wedge is used to 
indicate a bond projecting out of  the plane of  paper, towards the observer. The dashed-
wedge is used to depict the bond projecting out of  the plane of  the paper and away from 
the observer 



Example 1. Write following in condensed form



Example 1. Write following in Open structure and bond line structure



Classification of organic compounds



Classification of organic compounds



Functional group

The functional group is an atom or a group of  atoms joined to the carbon chain which is
responsible for the characteristic chemical and physical properties of  the organic 
compounds.

The examples are hydroxyl group (–OH), aldehyde group (–CHO) and carboxylic acid group
(–COOH) etc

Example Identify functional groups in following molecule

H2N CH C

CH2

OH

O



Example Identify functional groups in following molecule



Homologous series

A group or a series of  organic compounds each containing a characteristic functional group
forms a homologous series and the members of  the series are called homologues.

The members of  a homologous series can be represented by general molecular formula and
the successive members differ from each other in molecular formula by a –CH2 unit



IUPAC Naming

Before the IUPAC system of  nomenclature, however, organic compounds were assigned
names based on their origin or certain properties



IUPAC Naming

A systematic name of  an organic compound is generally derived by identifying the 
parent hydrocarbon and the functional group(s) attached to it.

Word root Primary suffixPrimary PrefixSecondary prefix Secondary suffix

Substituents Cyclo-
cyclic/acyclic

Parent chain 
containing FG 
and MB

Multiple bond if  
any

Principal 
functional 
group



IUPAC Naming Secondary Prefixes

FG (in order of  priority) Suffix Prefix Exanple

-NR3X -Amine salts

-COOH -oic acid carboxy CH3COOH- Ethanoic acid

-SO3H -sulphonic acid Sulphonyl/sulpho CH3SO3H- Methane 
sulphonic acid

-COOCO- -oic anhydride CH3COOCOCH3-Ethanoic 
anhydride

-COOR -oate Alkoxycarbonyl CH3COOCH3- Methyl 
ethanoate

-COX    ( X=Cl,F,Br,I) -oyl halide Halocarbonyl CH3COCl- Ethanoyl chloride

-CONH2 -amide -carbamoyl CH3CONH2- Ethanamide

-CN -nitrile Cyano CH3CN- Ethanenitrile

-CHO -al Formyl/oxo CH3CHO- Ethanal

-CO- -one Oxo/keto CH3COCH3 -Acetone

-OH -ol Hydroxy CH3CH2OH- Ethanol

-SH -thiol Mercapto/sulphanyl CH3SH- Methane thiol

-NH2 -amine Amino CH3NH2 - Methanamine



IUPAC Naming Secondary Prefixes
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IUPAC Naming

Nitro -NO2

Fluoro -F

Chloro -Cl

Bromo -Br

Nitroso -NO

Iodo -I

Diazo -N2

Alkoxy -OR

Phenyl -C6H5

Alkyl -R

-C=C -ene Enyl CH2CH2- Ethene

-C≡C -yne Ynyl C2H2- Ethyne

Groups which are always substituents



IUPAC Naming

Some alkyl groups



IUPAC Naming

Primary suffix

Word Root



IUPAC Naming

Primary suffix

Secondary suffix



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming- Nature of Carbon



IUPAC Naming

9. If  substituent itself  is branched or has functional group, it has to be numbered starting 
from the carbon attached to parent chain. Name of  such a substituent has to be enclosed in 
parenthesis . The first letter of  the part enclosed in parenthesis is considered for 
alphabetical order.

2,3-Dimethyl-6-(2-methylpropyl)decane



IUPAC Naming



IUPAC Naming

10. If  same complex substituent occurs more than once, prefixes like bis, 
tris,tetrakis,pentakis is used. 



Example Write IUPAC Name for following



Example



IUPAC Naming of Unsaturated Hydrocarbons

1.Parent chain must contain multiple bond and lowest locants must be assigned for multiple 
bonds  according to lowest set of  locants rule.



IUPAC Naming of Unsaturated Hydrocarbons

2.In case both double bond and triple bond is present in a molecule at same position( 
terminals), double bond is given preference and allotted lower locant.

3. If  triple bond is at one terminal and double bond is at any other position than the other 
terminal, numbering is done from triple bond.



IUPAC Naming of Unsaturated Hydrocarbons



IUPAC Naming compounds with functional group

1. If  functional group is present, that along with multiple bonds should be contained in 
parent chain. It is ensured that FG has lowest locant. 

2. Once FG gets lowest locant, next lowest locant should be assigned to DB/TB 
whichever is closer to FG.



IUPAC Naming compounds with functional group

3. When functional group is chain terminating FG like –COOH, CHO, -COOR, -CONH2
CN etc, the locant 1 has to be assigned to carbon of  FG.



IUPAC Naming compounds with functional group

4. If  many functional group’s are present, then select parent chain such that maximum 
functional groups and multiple bonds are present and while numbering , give priority to 
FG>C=C> C≡C >Substituent ( Alphabetical order has to be followed as usual for 
substituents)



IUPAC Naming compounds with functional group

5. When two identical functional group that has highest priority is present in a 
molecule, both are addressed in suffix and locants are assigned to get lowest set.



IUPAC Naming compounds with functional group

6. If  more than two identical carbon containing FG are present on a same parent chain, 
the compound is named as derivative of  parent hydrocarbon without counting the 
carbon of  FG for parent chain.



IUPAC Naming compounds with functional group

Note: If  all FG are not directly connected to unbranched parent chain, the one at 
branch is made substituent.



Example Write IUPAC Name for the following



Example Write IUPAC Name for the following



IUPAC Naming- Alicyclic Compounds

1. Name contains primary prefix ‘cyclo’ followed by regular word root. Lowest set of   
locant rule and alphabetical order is followed when substituents are present.



IUPAC Naming- Alicyclic Compounds

2. If  side chain attached to ring has more carbon than the carbon in the ring, then the 
compound is named as derivative of  straight chain hydrocarbon. 



IUPAC Naming

3. If  more than one alicyclic rings are attached to single chain then its derivative of  
straight chain.



IUPAC Naming

4. Among ring and side chain, whichever contains FG or MB becomes parent chain.



IUPAC Naming

5.Lowest set of  locants rule is still applicable for multiple bond and substituents 

OH



IUPAC Naming



IUPAC Naming

6. If  Benzene ring is directly attached to alicyclic ring, then the compound is derivative of  
benzene ring . Among the many substituents on ring, the PFG must get lowest locant.



IUPAC Naming

7. If  Alicyclic ring is directly attached to PFG containing carbon, their naming is done 
as follows.

-CHO- carbaldehyde
-COOH- carboxylic acid
-COX- carbonyl halide
COOR- alkyl---carboxylate
-CN- Carbon nitrile
-CONH2 - Carboxamide



IUPAC Naming



IUPAC Naming

O

NH

O
N

O

O

NH2

O



IUPAC Naming- Aromatic compounds

Compound consists of  generally nucleus(benzene) and sidechain. If  FG is directly attached to 
benzene ring, then it is named as benzene derivative. If  FG is attached to sidechain, then it is 
named as phenyl derivative.

1. Arenes( contain both aliphatic and aromatic units

CH3CH2

H
CC



IUPAC Naming- Aromatic compounds

2.Halogen derivatives



IUPAC Naming- Aromatic compounds



IUPAC Naming- Aromatic compounds



IUPAC Naming- Aromatic compounds



IUPAC Naming- Aromatic compounds



IUPAC Naming- Aromatic compounds



IUPAC Naming- Aromatic compounds



Organic Chemistry: The ‘Vital force’ theory



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



ISOMERISM
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ISOMERISM



ISOMERISM



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming



IUPAC Naming








