
Stereochemistry & Reaction Mechanism



What you already know

● Newman projection formula

● Chiral compounds with one 

chiral carbon

● Enantiomers and its properties

● Chiral compounds with two 

dissimilar chiral carbons

● Diastereomers

What you will learn

● Difference between 
diastereomers and 
enantiomers

● Meso compounds
geometrical isomerism in even 
- cumulene and odd -
cumulene

● Practice questions

Special Cases of Stereoisomerism
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Diastereomers



Properties Enantiomers Diastereomers

Molecular 

formula
Same Same

Structural formula Same Same



Properties Enantiomers Diastereomers

Stereo chemical 

formula (structural 

formula with 

orientation)

Different Different

Dipole Moment Same Different



Properties Enantiomers Diastereomers

Angle of 

rotation of PPL
Different

Same in 
magnitude but 

in different 
direction

Same Different

Physical properties
(M.P., B.P., density, 
solubility, refractive 

index, etc.)



Which one among the following is not a diastereomeric pair?

Solution

Hence, option (a) is the correct answer.

I II III IV

A I and III B I and II C II and III D I and IV



0 chiral 
carbons

2 similar 
chiral carbons

2 dissimilar 
chiral carbons

Compounds with



Check for Chirality

Optically active
compound

POS is absent



Check for Chirality

Optically inactive
compound

POS is present



Meso Compounds

An optically inactive molecule 
whose at least one diastereomer

is optically active



Meso Compounds

The molecule contains chiral 
centres and symmetry but 

are optically inactive.

The mirror images of meso 
compounds are superimposable

over each other.



Meso Compounds

Optical inactivity is caused by 
internal compensation.



Optically inactive

It contains 2 
chiral carbons, 

but POS is present.

Meso Compounds



Meso Compounds

Plane of 
symmetry

Example 



Did You Know?

If two compounds are meso, and mirror images
of each other, then they are identical.



Identical

Identical Compounds



Find the relationship between the following molecules.

Solution

These are cis and trans bromo substitued alkenes. Geometrical isomers are 
diastereomers.

Hence, options (a) and (c) are the correct answers.

DiastereomersA EnantiomersB Geometrical 
isomers

C Optical 
isomers

D



Identify the relation between molecules given in the Newman and 
the Fischer projections.

IdenticalA EnantiomersB DiastereomersC ConformersD

Hence, option (c) is the correct answer..

Solution



Compounds with

2 dissimilar 
chiral carbons

0 chiral 
carbons

2 similar 
chiral carbons



Special Cases of 

Geometrical & 

Optical Isomers



Special Cases

Cumulenes CyloalkylidenesBiphenyls



Cumulenes

Hydrocarbons whose molecules 
have cumulated double bonds 

are known as cumulenes.



Cumulenes

Example 



Cumulenes

Even-cumulene Odd-cumulene 

Cumulene with 
even number

of adjacent 
double bonds

Cumulene with 
odd number
of adjacent 

double bonds



Cumulenes

Even-cumulene Odd-cumulene 



Cumulenes

Even-cumulene Odd-cumulene 



Geometrical 
isomerism

Optical 
isomerism

Cumulene shows

Configurational Isomerism in Cumulenes



Geometrical Isomerism in Even-Cumulenes

In even-cumulenes, groups on 
the terminal carbons exist in a 

perpendicular plane.

Generally, for compounds to exhibit 
geometrical isomerism, groups on the 

terminal carbons must be in the same plane.

Hence, even-cumulenes do not
show geometrical isomerism.



Geometrical Isomerism in Odd-Cumulenes

In odd-cumulenes, the terminal 
groups exist in the same plane.

Hence, they may exhibit
geometrical isomerism.



Examples 

cis-form trans-form

Geometrical Isomerism in Odd-Cumulenes



Examples 

Geometrical Isomerism in Odd-Cumulenes

cis-form trans-form



Draw cis-form (if possible) for the following compounds:

Solution



Draw cis-form (if possible) for the following compounds:

Solution

Even cumulenes does not shows geometrical isomerism. Thus, cis form 
of this compound is not possible.



Amongst the given options, the compound(s) in which all the atoms 
are in one plane in all the possible conformations (if any), is (are):

A B

C D

Hence, option (c) is the correct answer.

Solution



Which of the following compounds are enantiomers?

A

B



Which of the following compounds are enantiomers?

C D

Hence, option (b) is the correct answer.

Solution



Which of the given statements about N, O, P, and Q with respect  to 
M are correct?

NM O

P Q



Which of the given statements about N, O, P, and Q with respect  to 
M are correct?

M and N are non-mirror 
image stereoisomers.A

M and O are identical.B

M and P are enantiomers.C

M and Q are identical.D



Which of the following statement(s) is/are correct for given 
compound:

It is an optically active compound.A

It can show geometrical isomerism. B



Which of the following statement(s) is/are correct for given 
compound:

It possesses centre of symmetry, 
but not plane of symmetry.

C

It is a meso compound.D

Hence, option (c) is the correct answer..

Solution



Which pair is identical?

A B



Which pair is identical?

Hence, option (a) is the correct answer..

Solution

C D


