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                                                                CHAPTER 12
                     Some Basic Principles in Organic Chemistry
                                                              LECTURE 01

Organic Chemistry:- Branch of chemistry that deals with study of organic compounds.
Organic Compound:- Compounds which is derived from plant and animal kingdom. Mostly contain carbon atom and side element is hydrogen, oxygen, nitrogen, sulphur and phosphorous etc.

History of organic compounds:- 1st organic compound which is prepared in the laboratory by wohler is Urea from inorganic compound, ammonium cyanate.
[image: image138.jpg]EDUCATIONAL GROUP

Y Changing your Tomorrow M





Catenation:-  The property of self linking of carbon atom to form chains or a ring is called catenation.
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Classification :- Organic compounds can be classified

Organic Compounds


Acyclic or open chain compounds:- These compounds are also called aliphatic compounds.
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Alicyclic or closed chain or ring compounds:-
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Aromatic Compounds :-  (Aroma – sweet smell and smoky flame)

Cyclic compounds having sp2 hybridised carbon undergoes continuous delocalisation and satisfy (4n + 2) 
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 electrons system called aromatic compound.

Aromatic Compounds are two types:-

Benzenoid aromatic compounds and non benzenid aromatic compound.
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Non – benzenoid Compound:-

[image: image12.png]



Heterocyclic aromatic compound:-
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Functional group:- Group which is responsible for all the physical and chemical properties of organic compounds. e.g 
[image: image14.wmf]AlcoholOH

®-

, Carboxylic acid 
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Homologus series:-  series of organic compounds which is differ by –CH2 (methelene) group called homologous series.

e.g 
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                                                                                     LECTURE 02

Nomenclature of organic compounds:- A systematic method of naming has been developed and is known as the IUPAC (International Union of Pure and applied chemistry) system of nomenclature.

IUPAC name of alkanes:- 

General formula - 
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Functional group - 
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Suffix – ane
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 etc.

Proproot (or prefix) are 
1 – Meth,
2 – Eth

3-Prop

4-But,  
   5 – Pent
6 – Hex
7 – Hept

8 – Oct

9 – Non
10 - Dec

But suffix is – ‘ane’
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(Isopropyl group),
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(Sec-butyl),
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(Tert. Butyl)
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	Organic Compounds 
	Functional Group
	Suffix
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	Ane

	(Alkene)
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	Alkyne
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	Alcohol 
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	Aldehyde (RCHO)
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	Carboxylic Acid (RCOOH)
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	Acid chloride (R CoCl)
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	Acid amide 
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	Alkanamide

	Ester 
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	Nitriles (Alkyl cyanide)
	
[image: image44.wmf]CN

-º


	Nitrile

	Ether 
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	Alkoxy

	Amines 
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	Amine

	Nitro compounds
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	Nitro alkane

	Sulphonic acids
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Rule for naming IUPAC name of organic compound:-
01.
Select the longest parent carbon chain taking the lowest set of locant.

02.
If a carbon chain contain a ‘=’ bond priority should be given by ‘=’ bond


03.
If a carbon chain contain both double bond and triple bond at same position from any side priority should be given to ‘=’ bond. Prefix is ‘en’ and suffix is ‘yne’

04.
But if ‘=’ bond and 
[image: image52.wmf]''

º

 bond present at different position.

e.g 
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Organic Compounds containing one principal functional group:-

Longest continuous chain of carbon atoms is selected which contains the functional group. If multiple bond are also present, the principal chain should also include maximum numbers of multiply bonds.
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If a carbon chain contain two similar functional group:-

For organic compounds containing similar terminal groups, the carbon atoms of both the groups are counted in the principal chain and the groups are indicated by suitable suffix along with the prefix di.
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Poly-functional organic compounds containing more two similar functional group.
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                                                                       LECTURE 03 

Organic compounds containing poly functional group:-

If a carbon chain contains different functional group then we have to consider the priority order of functional group. Functional group having highest priority taken as principal functional group, others are substituent.

e.g 
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 The order of decreasing priority for some functional group are
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	Functional group
	Prefix
	Suffix
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Nomenclature (IUPAC name of compounds):-
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Isomerism:-  Two or more compounds having same molecular formula but different structural formula, different in their physical and chemical properties are called isomerism to each other, and this phenomenon is called isomerism.


Structural Isomerism:-
Two or more compounds having same molecular formula but differ in structure are called structural isomer to each other and the phenomenon is called structural isomerism. 

Chain Isomerism:- Two or more compounds having same molecular formula but differ in the nature of carbon chain are called chain isomer and this phenomenon is called chain isomerism.


[image: image82.wmf](

)

(

)

3232

CHCHCHCHCH

npentaneI

----

-



[image: image83.wmf](

)

(

)

323

3

HCCHCHCH

|

CH

IsopentaneII

---


   
[image: image84.wmf](

)

(

)

3

33

3

CH

|

HCCCH

|

CH

NeopentaneIII

--


Structure (I), (II) and (III) are chain isomer to each other.

Position Isomerism:-

Two or more compounds having same molecular formula but differ in the position of substituent or functional group called position isomer to each other and this phenomenon is called position isomerism.
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Functional isomerism:-

Two or more compounds having same molecular formula but differ in the presence of different functional group are called functional isomer to each other and this phenomenon is called functional isomerism.

e.g 
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N.B. :- 

Aldehyde is functional isomer to ketone. 

Carboxylic acid is functional isomer to ester. 

Alcohol is functional isomer to ether

Cyanide is functional isomer to isocyanide

Diene is functional isomer to triple bond

Metamerism:- Two or more compounds having same molecular formula but differ in the presence of different alkyl group around functional group is called metamers and this phenomenon is called metamerism.  e.g 20 amine. 
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Similarly we can consider ether.
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Keto – enol tautomerism:-

Aldehyde, ketone and ester (carbonyl compound) carboxyl compound having atleast one 
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hydrogen atom undergoes self arrangement by shifting 
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hydrogen atom. There exist an equilibrium, keto form is converted into enol form and vice versa.
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Stereo Isomerism:-

Two or more compounds having same molecular formula but they differ in space called stereo isomer. This phenomenon is called stereo isomerism.

Stereo Isomerism are two types

(a) Geometrical isomerism
   (b) Optical Isomerism
                                                                         LECTURE 04

Fundamental concepts in organic reaction mechanism:-

In organic reactions, the organic molecule also referred as a substrate react with attacking reagent to form reaction intermediate. It undergoes rearrangement to form product.

Organic Molecule 
[image: image104.wmf]AttackingReagent
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 Intermediate 
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 Product

Reaction Mechanism:-  A sequential amount of each step describing details of electron movement, energetic during bond cleavage and bond formation and the rates of transformation of reactants into products is referred as reaction mechanism.

Attacking Reagents:- Reagent which attack the reactant. It is of two types

(a) Nucleophile (Nucleus loving)

(b) Electrophile (Electron loving)

Nucleophile:- Species which can love nucleus. It is of two types (i) Negative nucleophile  (OH-, CN-, Br-, I-,HSo3-) and (ii) Neutral nucleophile 
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Electrophile:- Species which can love electrons, electrophile are two types 
(i) +ve electrophile and (ii) Neutral electrophile

+ve electrophile:- 
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Neutral Electrophile:- 
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Fission of a covalent bond:-
Bond breaking in a covalent bond can be occurred in two ways

(a) Homolytic fission

(b) Heterolytic fission

Homolytic bond fission:- One of the electrons of the shared pair in a covalent bond gives with each of the bonded atoms. It result in formation of bond cleavage.
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Free radical are primary, secondary and tertiary and priority order of their stability.
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Heterolytic bond fission:- The bond breaks in such a fashion that the shared pair of electrons remains with one of the fragments.
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OR
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Stability order of carbocation and carbanion:-

30 carbocation > 20 carbocation > 10 carboncation 
Carbanions:- 10carbanion > 20 > 30  
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Electron movements in organic reactions:-
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Electron displacement effects in covalent bonds:-

Inductive Effect:- When a covalent bond is formed between atoms of different electronegativity. The electron density is more towards the more electronegative atom of the bond. Such a shift of electron density results in a polar covalent bond. As a result charge separation occur. Which is more electronegative acquires fractional –ve charge, which is less electronegative atom acquires fractional +ve charge.
e.g The bond between carbon and group X (which is more electronegativity than carbon)
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Suppose group X attached to a carbon chain, so the charge separation will be given by 
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Similarly
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Group Y is less electronegative then carbon.

Definition:-  The permanent displacement of  shared electron pairs in a carbon chain towards the more electronegative group is known as inductive effect. It is two types.

(a) – I effect (if a group is more electro negative than carbon)

(b) + I effect (if a group is attack to the carbon which is less electronegative)

The order of negative inductive effect:-
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The order of positive inductive (+I effect)
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Application:-
(a)  It explain the more reactivity of alkyl halide than alkane. 
(b) It explains the relative strength of acids and bases
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Resonance Effect or Mesomeric Effect:-  It is defined as the polarity produced in the molecule by the interaction of two 
[image: image121.wmf]p-

bonds or between a 
[image: image122.wmf]p-

bond and lone pair of electron present on an adjacent atom. This effect is transmitted through the chain.
Positive Resonance effect +R (or +M) effect:-

In this effect, the transfer of electrons is away from an atom or substituent group attached to the conjugated system. This electron displacement makes certain position in the molecule of high electron densities.
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Negative Resonance effect (- R effect)
This effect is observed when the transfer of electrons is towards the atom or substituent group attached to the conjugated system e.g Nitro benzene.
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List of +R and –R effect Group:-

-R effect :- 
[image: image125.wmf]2
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+ R effect :- -X (halogen), 
[image: image126.wmf]22

OH,OR,OCOR,NH,NHR,NR,NHCOR

-------


Electromeric Effect (E effect):- It is a temporary effect. The organic compounds having a multiple bond/ double or triple bond show this effect in the presence of an attacking reagent only. “It is defined as the complete transfer of a shared pair of electrons to one of the atoms joined by a multiple bond on the demand of an attacking reagent”. It is represented by E and shifting of the electrons is shown by a curved arrow
[image: image127.emf].
There are two types of electronic effect 

(a) + E effect

(b) – E effect

Positive Electrometic Effect:-

In this effect the 
[image: image128.wmf]p-

 electrons of the multiple bond are transferred to the atom to which the reagent gets attached.

e.g  
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Negative Electrometic effect (-E effect):-

In this effect the 
[image: image130.wmf]p-

electrons of the multiple bond are transferred to that atom to which the attacking request does not get attached.
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When inductive and electrometric effect operate in opposite direction the electronic effect predominate.
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Hyper conjugation:- Hyper conjugation is a general stabilising interaction. It involves delocalisation of 
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electron of C-H bond of an alkyl group directly attached to an atom with an unshared p-orbital, the 
[image: image133.wmf]s

- electrons of C-H bond of the alkyl group entry into partial conjugation with the attached unsaturated system or with the unshared p-orbital. It is a permanent effect.
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To understand hyper conjugation effect.

Let us take an example 
[image: image135.wmf]32
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 in which the positively charged carbon atom has an empty p-orbital. One of the C – H bonds of the methyl group has an empty p-orbital and the plane of this empty p-orbital and the electrons constituting the C – H bond in plane with this p-orbital can then be delocalised into the empty p-orbital.

It stabiles the carbocation
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Stability order of carbocation 
[image: image137.wmf]000
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