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TYPES OF ISOMERISM

— CHAIN ISOMERISM

different structural formulae

Same molecular formula but
| ISOMERISM

GEOMETRICAL ISOMERISM

Occurs due to the restricted
rotation of C=C double bonds...
two forms - CIS and TRANS

STEREOISOMERISM

STRUCTURAL ISOMERISM POSITION ISOMERISM % %
FUNCTIONAL GROUP % § §

Same molecular
formula but atoms

occupy different OPTICAL ISOMERISM
positions in space.

Occurs when molecules have a
chiral centre. Get two non-
superimposable mirror images.
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Butane Methylpropane
(b.p.= —0.5°C) (b.p.= —11.7°C)
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Butan-1-ol and butan-2-ol
(molecular formula: C,H,;0)
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OH OH
Butan-1-ol Butan-2-ol
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Methoxypropane and ethoxyethane
(molecular formula: C,H,,0)

CH,— O — CH,CH,CH, CH,—CH,— O —CH,—CH,
Methoxypropane Ethoxyethane

Pentan-2-one and pentan-3-one
(molecular formula: CsH,,0)
0 0
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CH,— CH,—CH, — C — CH, CH,— CH,— C — CH, — CH,

Pentan-2-one Pentan-3-one
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POSITION OF A HALOGEN IN A HALOALKANE

1-CHLOROBUTANE 2-CHLOROBUTANE is NOT
halogen on carbon 1 halogen on carbon 2 3-CHLOROBUTANE

RELATIVE POSITIONS ON A BENZENE RING

O Q. ©

1,2-DICHLOROBENZENE 1,3-DICHLOROBENZENE 1,4-DICHLOROBENZENE
ortho dichlorobenzene meta dichlorobenzene para dichlorobenzene
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ALDEHYDES and KETONES

ACIDS and ESTERS
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H H H H
Alcohol Ether
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H H //o H ﬁ H
H C C C\ H C C C H
H H H H H
Aldehyde Ketone

C.H,O
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H H //o H ﬁ H
H C C C\ H C C @) C H
H H OH H H
Carboxylic acid Ester

C3H60;
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Stereoisomerism
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Categories of Stereoicomerism
Isomerism

Stereoisomerism

/

Geometrical Optical isomerism

Isomerism / \

Diastereoisomerism  Enantiomerism
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CIS TRANS

Groups/atoms are on the Groups/atoms are on OPPOSITE
SAME SIDE of the double bond SIDES across the double bond




Different compounds- different properties.

Trans isomer Melting point/K  Density/gcm™ Cis isomer Melting point/K Density/g cm-3
HsC CH
H3C\ H 3 c=c / 3
/c_ PaimiaN 134 0.621
H CHs H H
Br H Br Br
\C=C/ C=C/ 220 2,25
/ N\ / N\
H Br H H
HOOC H HOOC /COOH
/c= \ /C=C\ 412 1.59
H COOH H H

Table 6 Physical properties of some geometric

isomers.
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m.p. —80°C ~50°C
b.p. 60°C 48°C
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H COOH H COOH

H COOH HOOC H

m.p. 130°C << 290°C
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RESTRICTED ROTATION OF C=C BONDS
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RESTRICTED ROTATION OF C=C BONDS
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cis-1,2-dichloroethene trans-1,2-dichloroethene
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Isomerism in butene

>

BUT-1-ENE cis BUT-2-ENE

trans BUT-2-ENE

2-METHYLPROPENE
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CHIRAL CENTRES
There are four different colours 2-chlorobutane exhibits optical isomerism
arranged tetrahedrally about the because the second carbon atom has four
carbon atom different atoms/ groups attached

L 4
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e CH

*C is known as the chiral center
or asymmetric centre
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C 3 H’ around it NOT chiral
CH,CH,CH,CH,Cl
3 2 2 2 C 2 H’ around it NOT chiral x
1-chlorobutane C 2 H’ around it NOT chiral
C 2 H’ around it NOT chiral
CH3CH2CHC]CH3 C 3 H’saround it NOT chiral
C 2 H’ around it NOT chiral /
2-chlorobutane C H, CH,, CL,C,H, around it CHIRAL
C 3 H’ around it NOT chiral
(CH3)2CHCH2CI C 3 H’ around it NOT chiral
C 2CHjy’s around it NOT chiral xv
1-chloro-2-methylpropanane C 2 H’ around it NOT chiral
(CH3) 3CC1 C 3 H’ around it NOT chiral
2-chloro-2-methylpropanane C 3 CHj’ around it NOT chiral x
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Enantiomers
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mirror

D

It is not superimposable with its mirror image
= It exhibits chirality




Mirror image
of right hand

Left hand Right hand
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Enantiomers

® The enantiomers of lactic acid

® drawn in two different representations




Enantiomers
* 2,3,4-Trihydroxybutanal

® two chiral centers

® 22 = 4 stereoisomers exist; two pairs of enantiomers
CHO CHO CHO CHO

He—CaOH HOM=Ca  He—CGaOH HOm=CG-aH

He—C=aOH HOB=C=aH  HOm=C=aH  Hm—C-=OH

CH, OH CH, OH CH, OH CH, OH

A pair of enantiomers A pair of enantiomers
(Erythreose) (Threose)




Enantiomers

® 2,3-Dihydroxybutanedioic acid (tartaric acid)
® two chiral centers; 2" = 4, but only three stereoisomers exist
COOH COOH COOH COOH

H-—?—-OHI{)—?—-H Hm— GO HOm— G

e =

I |

H— C——t O H HO—-(!Z-—H H O (et | H i C—=—m O H
COOH COOH COOH COOH
A meso compound A pair of enantiomers

(plane of symmetry)

® Meso compound: an achiral compound possessing two or
more chiral centers that also has chiral isomers




Meso Compounds

CHy

CH,
Cl S Enantiomers cl
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Meso Meso




Diastereomers
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Meso Compounds
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CHO CHO CHO CHO
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He—C-aOH HOB—C=aH  HOm—C=aH  He—C-=OH
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H, OH CH, OH CH, OH CH, OH

A pair of enantiomers A pair of enantiomers
(Erythreose) (Threose)




Enantiomers & Diastereomers

CHjy CHj
Enantiomers
H Br S M o & R
cl H S H ci R
CHj CHs
(2S,3S) 2-bromo-3-chlorobutane (2R,3R) 2-bromo-3-chlorobutane
CHs CHy
Br H R H Br S
Cl H S H ci R
Enantiomers
CHj CHj
(2R,3S) 2-bromo-3-chlorobutane (25,3R) 2-bromo-3-chlorobutane
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Enantiomers & Diastereomers

CHj

Cl

CH,

(2S,3S) 2-bromo-3-chlorobutane

CHj

Br

Cl

CHj

(2R,3S) 2-bromo-3-chlorobutane

Br

Diastereomers

Diastereomers

CH,

Br H

CH,

(2R,3R) 2-bromo-3-chlorobutane

CHj

CHj
(2S,3R) 2-bromo-3-chlorobutane




