
 

Isomerism

Same molecular fomenter
but diff properties Gods are
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in space
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2 Position dip In position of
multiple bondffanc.gr

3 Functional def in func got
4 Metamers dif in alkylgrp

attached

5
Ring chain ring and aliphatchain

6 Tautomers two or more readily
Interconvertible Structure

EI
1 Chain isomers

Pentane and 2 methyl butane

2,2 dimethylpropane



2 positional Isomers

But i eve and but 2 ene

3 Functional Isomers

propanone and proponal
C d ECHO

4 Ring
Chavin Isomers

hexane and cyclohexane

5 Metamers

N etayletharamine
and

N methylpropoamiae



Tautomerism
phenomenon by which a Single

and exit in two or more

readily
interconvertible structure

that differ in
the relative

positions of
at least one atomic

nucleus mostly hydrogen

Isomers exhibiting
this are

metamers



Tautomer

Diad Triad

Diad
Movement of H atom between

142 positions
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Triad Tautomerism

Form of H atom between

143 positions

HSC É H Hac 114
Keto

end

keto end
tautomerism

Confofsaally present in following
functional groups
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Ketone Imine Nitroso Nitro



At least one H atom on the

Sp hybridised a c atom
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keto form of mono carbonyl cpd
more stable than its enol form

HzC É CH t Hsc EICH

7994 stable

stability of tautomers

keto form 1500kg mol
bondenthalpy

Enol form 1452 Kj Imd

More stable thermodynamically

Hsc
g g

93 He É I Ha

more stable
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tom

Resonance and hyperconjugation

Intramolecular H band

f End pontiff solvent

Bdicarbonylopds

Hsc
here hat Had de

End 769

Stable due to H bonding

Resonance stabilised



It EI
Less stable

due to repulsion
pH

EI IF
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enol content t
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Hz ditz

Y end 11171171

Order of Y
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Examples of tautomers

Rz CH CR NR RIC CR NH R

Imine Enamine

CHz CHI NO E CH CHI NOH

Nitroso Oxime

Hsc Cha Koo He CHILI
Nitro

Admits

Priority Order of Isomers

RST FSM C P

1 I 1 1 I 1
Ring Tanto Fane Met chain

Pot



Degreeofonsaturation
Sum of no of

bonds Rings

in a cpd

Let's take Catt Xo Nd Oe
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No of Structural Isomers of
CHIK

Dou

So No ring or I bond only

chain with no censaturation

NN X M

X N



Stamos
Configurational

Isomers

spatial arrangement of

atoms
Arises due to interconvertibility

at RT

Breaking Making of bonds
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i
H cis trans

Same
groups

are on same side

cis
Same groups are on opposite side

trans
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In Ketoxines
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ConIfighnin aim

due to the free rot around C C

o bond

Infinite Conformations are

possible
Bond length

and bond angle

Same in all the Conformations
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Y c c planes
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Conformations

Eclipsed directly opposite
to

each other

Dihedral angle 091200 1800

p
t

f T

Sawhorse Newmann

staggergaded
angle

between

the bonds is 68 18043000

H
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Conformn other than
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Factors Affecting Stability of
Conformers

Angle
strain

aeon from normal

bond angles only
in cyclic

structure

Ttoaneupation from

staggered conformn

2 Also called pitzer strain

02 Eclipsing Strain



3 Max for Eclipsed

Min for staggered

nYIÉondhd atom groups that

just touch each other as far apart
as the Sam of their Vanderwall radii

It brought any
closer they repel

eachother
Such crowding is accompaniedby

Vander waals Strain



Cortana Engyi
P E dif between most stable conformn

and least stable conformn

16 421 1
Size of G M Conformn Energy

A

Ethane 12.5kg mol

propane 14 5K mol

Butane 19 Ky mol

III t.to
Eclipsed

A Sawhorse
NewmannNewmann
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Butane
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Intern
Incase of G Cha Cha on the

gauche form is more stable due

to hydrogen bonding

G
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Anti part Edp Fully
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contagion

cyclopropane cyclobatane
and cyclopentane

Chair most stable

Boat

Twist boat

Half chair

n

IIF
Chair non planar

Bondangle
1110

Equatorial Dihedralangle56

More stable
Axial yanin Energy



Boat
At HATSFlagpoleinteractions

He

steric intraTorsionalstrain

and Vandawaals between 1,4Hydrogel
Strain

Y least stable cause instability

Twistboat
pp yanderwaals

Strain torsional
i t Strain

Chair Twist boat Boat Half hair

22kgMol
2819mol 38kgmoi

Substituted Cyclohexane

EET CHz

1,3 diaxial interaction equatorial
Less stable morestable



Axial and equitorial Conformers are

diastereomers

2 Y

EEE Y
H

axial less stable Equitorial more
stable

Disubstituted Cyclohexane
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HAD ee
A A Morestable
Unstable

Exceptions

More stable axial

due to H bonding

2,5 test butyl cyclohexane 1,4 diol

I.no

HEY OH

FxLess stable
Move stable boat

Hydrogenbonding



Orderofstabilities

LI EI EI

Optical Isomerism

É
An object that is non Super

imposable on it minor image

property Chirality

Achiral
Lacks chirality
y Mirror images are Supeeimposable

Asymmetric Carbon

Carbon bonded to a dif groups
Streogenic center Asymmetric centre



1Activity
The Substance which can rotateplane

polarised light op active

left leaverotatorye
Y right Dextrorotation

plane d
polarisedlight

4004

H É OH HO C H
door letz

d lactic acid l lacticacid

Y Cpds Shows op activity
exhibits op Isomerism

pair of del isomers optical isomers

Mentioned
Non superimposable mirror images

4004
H É on noch

das63
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an
1 7

cook

d tartaric l tartaricacid

7Always op active Separation done by resolution

method

WÉ
They are non Superimposable non mirror

images

3 bromo 2 butanol

CH3

ftBota
C

Diastereomers

Can be separated by physical methods like frat
distillation crystallisation

May or may not be optically active
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Mesocompouffane
plane of symmetry optically inactive

FF
g

cook 604

for HH for

HO H K OH H on

Coon Coon Coon

Mesocompound

Cop inactive

Internal compensation
RacemicMixtan I

Mixture of equal parts of
d and I

isomers
Optical inactive

Roth cancelled by each other external

Compensation



R S Notation CIP Rule

7 Priority to Atomic number firstfails go
with
nextone

A doubly or triply bonded atom equal

to two or three such atoms

7 Clockwise ER
Anticlockwise S

Least priority gap is
horizontal invert the

config Ross SR

Onna ch
n

I it eggI H L on

PPHorizontal't R
H
s

so s

BA
Bulkygop are

Subs in ortho position
rings become peependice

1 to each other

7 Optically active



Cpt isomerism due to restricted rotation

is called atropisomerism

1009Not 1 402904
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Enantiomers
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Y Ove T plane is perpendicular to another

T plane
No Centre of Symmetry plane

of Symmetry
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Mycomycin antibiotic com



Spirans Optically active like allenes

Spiro2,23 pentane I chlorospin5,3 nonane

Bjectnfrmula
Fischer projection

CHz behindtheplane
above the plane

2100C OH

tE.IE
Nonfiction

Abovetheplane

O below the p
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Eclipsed staggered

Interconversion of projection formula
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