
Stereochemistry & Reaction 

Mechanism



What you already know

• Configurational Isomers

• Optical isomers

• Plane polarised light

• Optical activity

• Optical active compounds

• Optical inactive compounds

• Dextrorotatory Compounds

• Laevorotatory Compounds

• Factors Affecting Rotation of PPL

• Specific Rotation

• Plane of symmetry

Going into the Depth of Symmetry

What you will learn

• Optical activity

• Centre of symmetry (COS)

• Practice questions



Which of the following will have plane of symmetry?

Solution

In the case of ethene, both C-1 and C-2 have trigonal planar geometry. Therefore,

the overall molecule will be planar. For planar molecules, the plane of symmetry is

its own plane i.e plane of molecule = plane of symmetry. So, the given molecule,

ethene, has a plane of symmetry.





There is no plane of symmetry horizontally and vertically in the molecule as in

both cases the methyl group is in front of the hydrogen atom. But, a plane of

symmetry is observed when we cut the screen plane or the plane of the

molecule, as the methyl group will be divided equally: one hydrogen atom and

carbon is on the plane, one hydrogen atom is on the wedge side while other

hydrogen atom is in dash side. So out of three hydrogen atoms, two hydrogens

are above and below the plane (one above and one below). Therefore, it shows

plane of symmetry.



Does the following compound possess plane of symmetry? 

As the chiral carbon is attached to four different

group (It is chiral and optically active).

*



Does the following compound possess plane of 

symmetry? 



Solution

(a) In this case, symmetry is cut from C4 to

C1-C2 bond, as methyl groups or hydrogen

atoms are in different planes i.e., C1 methyl

group is at wedge while C2 methyl is at dash,

similarly for hydrogen (C1 hydrogen at dash

and C2 hydrogen at wedge) so, when the

compound is cut there will be no plane of

symmetry as similar groups are present at

different plane.

(b) In this case, symmetry is cut from C1-C2

bond to C4-C5 bond then both chlorine (C1

and C2) is at the wedge. Therefore, there will

be a plane of symmetry.



Does the following compound possess plane of 

symmetry? 



Solution

In first molecule, there is no

plane of symmetry because of

the presence of C=O.

In the second molecule, there

is a plane of symmetry when

the molecule is drawn, as a

bridged compound. When this

compound is cut horizontally

then double bond and bridge

carbon’s bromine and chlorine

is divided equally in two parts.

Therefore, a plane of

symmetry is present.



What Kind of Molecules
Show Optical Activity?



Optical Activity

Compounds possessing POS are 

always optically inactive, but there 

are a few cases known in which 

compounds lack POS and are

nevertheless inactive. 

Such compounds possess 

a centre of symmetry (COS).



Centre of Symmetry (COS)

A centre of symmetry is a point within 

an object/compound such that a straight

line drawn from any part or element of 

the object to the centre and extended to

an equal distance on the other side 

encounters an equal part or element.

Centre of symmetry



Centre of symmetry

Centre of Symmetry (COS)



Centre of Symmetry (COS)



Centre of symmetry

Centre of Symmetry (COS)



Which of the following alphabets will have a centre of 

symmetry?

A B CDE F G
H I J K L MN
O PQ R S T U
V W X Y Z



HI ON XZS
Centre of symmetry



Centre of Symmetry

Centre of symmetry



Centre of Symmetry

This molecule is not chiral 

because COS is present



Do the following compounds possess a centre of symmetry?



In the first structure , 

Cl-atom is present 

downside and H atom 

above side.

There is no COS.

In the second 

structure, COS is 

present as we see the 

same atoms present 

from centre when we 

move in opposite 

directions with same 

distance

Solution



Does the following compound possess a centre of symmetry?

COS is not present as when we move from centre

towards COOH group and in the opposite direction

from COOH there is no COOH group present.

Solution



Predict whether the following compounds possess POS 

or/and COS.

POS

COS

POS

COS



POS

COS

POS

COS

Solution

In the first structure, COS is 

present and since it is a 

planar molecule if we draw a 

plane bisecting the molecule 

in its molecular plane, it can 

have a POS

In the second structure, since 

it is a planar molecule if we 

draw a plane bisecting the 

molecule in its molecular 

plane, it can have a POS but 

COS is not present .



POS

COS

POS

COS

Predict whether the following compounds possess POS 

or/and COS.



POS

COS

POS

COS

Solution

In the first structure, since 

the molecule is planar if we 

draw a plane bisecting the 

molecule in its molecular 

plane, it can have a POS. In 

the second structure if we 

draw a plane containing 

Br-atom, Cl-atom, and 

carbon atom containing Br 

and Cl, it can show POS.



POS

COS

POS

COS

Predict whether the following compounds possess POS 

or/and COS.



POS

COS

POS

COS

Solution



Optically Active Compounds

Generally, if a molecule does 

not possess POS and COS, it 

will be optically active.



Which of the following compounds is optically active?

A B



C D

Which of the following compounds is optically active?

Structure given in option A, B, and C are having POS i.e. structure given in

option A, B, and C are optically inactive.

Hence, option (d) is the correct answer.

Solution



The unusually stable three-membered unsaturated compound,

Fiest’s acid, was found to be optically active in nature. Its

structure is:

A B



C D

The unusually stable three-membered unsaturated compound,

Fiest’s acid, was found to be optically active in nature. Its

structure is:

Since Fiest’s acid is optically active, structure given in option A, C, and D are 

having POS i.e. structure given in option A, C, and D are optically inactive.

Hence, option (b) is the correct answer.

Solution



C

D

Which of the following compounds can show optical 

isomerism as well as geometrical isomerism?

A

B



A

B

Solution

Option A:

Geometrical isomerism is possible

around double bond and since, it do

not contain POS and COS, it also

shows optical isomerism.

Option B:

Geometrical isomerism is possible

around cyclic ring and since, it do not

contain POS and COS, it also shows

optical isomerism.



C

D

Option C:

Geometrical isomerism is

possible around cyclic ring and

since, it do not contain POS

and COS, it also shows optical

isomerism

Option D:

Geometrical isomerism is

possible around a cyclic ring

and since it does not contain

POS and COS, it also shows

optical isomerism.

Hence, options (a), (b), (c) and (d) are the correct answer.




