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Topicity& Prostereoisomerism

Topicityrefers to the relationship between
various groups (atoms/faces (called ligands
in a molecule .

groups asame in look·
TWO-CHy

s- H ↑Constitution

Twoto-As as

exactly same

Such atoms/groups which
are indisting-

-wishable from one another when considered

in isolation are called as homomorphic groups
&

Topicity is seletionship between the homomorphic
-

groups /alows in a molecule.
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-HomomorphicLigands--
I

7 Heterotopiamotopic -
- ↓

Seroetecotopic constitutionallyO
↓ I

Heterotopia

Enantiotopic--Diastescotopic
Chart showing the classification

of homomorphic ligands (atos/groups/faces)
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HA and H are not homomorphic

They are stexo hetrotopic

Hand CH will be constitutionally
heteotopic .

The As at 3 an homotopia as

replacing them by any group wil
Produce the same molecule.

-> Molecules that have steteterotopic ligands
&

exhibit Prostereoisomerism .

-> Stesokilotopicity and prostrisomerism
are inter-related.
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just like we needSteogenic Centers

for stesoisomerism ,
we need

prosteogenic Centers for prostaxo-
&

mess .

Stepocents-> prostocentes
posteronisStesoaring -> 1

to
so ona so fol&
chiral - Rocheral

Homotopic Heterotopic terms are used

While comparing different groups/ligands/faces
in a molecula with one another and
herea cannot be used in isolation

.
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There are two ways/Criteria thatCan
be applied to predict relationship
b/w two homomorphic groups .

·

(i) substitution (addition] (II) Symmetry
criteria

site

Aomotopic atoms/groups/faces
Twogroups are homotopic if replacing
them with successively with another

group (not already present
in molecule)

produces same (identical)
motenles

O Od

e
-
H
Ihomotopic

Hs
I

⑳ ⑭
Stomotopia Cls
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HB- -HA Replacing HA
replacing HB de ↓ with Br
~

I
C I

Identical
c H
-c=ByHa-molecules⑳-

d
I Ha

EO- 2= C
H

H H
all three all Y all As are

homotopic homotopia
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Replacing coolin Replacing A withD

H with D HO-

F H=
!-otIB door COOH

COOL Ho-E-DHo--HA H-C-OHD-Eo-> Identical Cook
-

18 moleculesdin-
Ha and HB are heotopic as replacing

&

them by D produced the sama/identical
molecules.
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Symmetry Cateria-
The twoIs of CHIC Can interchange
positions by sotating the molecule

↳

%
rotation -Cl180

°

/
->

Ha
A
↓sidentical

Homotopic Faces : Two faces of
a

-
double bond are homotopic if addition
from either side gives the

same product

CH3 P CHzMgIIMgCH, E obCa-OH C- II
->

#
Back H
-
C
-
H
Front
H Hside attack

attack

↳ E
Identitles ~
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Stesoheterotopic (or simply Heterotopics
-
-

L -Diastectopic
Enantiotopic

in when two groupswhen two groups in a molecule are
amoleute are related notrelated in a
in a mirror-image mirror-image fashion-

fashion

Exactly same criteria applies to atoms & faces
-> Tetrahedral Carbon of the the type Cabe
the two as are always enantiotopic
es
-e- HA
-> substituting A and Hi successively

HB with a group that is notalreadygot present in a molecule is always

producing two eventioners .
IHCH3 By E R-configuration

Replacing
A BrCHOH- us

B
&

By I↳
A COS-ConfigurationHB Replacing H (((xC -

HB
Bp
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Enantiotopicfaces of acetophenone

:0from EII attacking from
attacking
a
side Ph-2 CH3 Front side

H
↓ OH

* Ot Ph-
c-
c
,

Ph-CH > R-config .

S - Config
-

Symmetry Calesia for enantiotopic groups
-

Enantiotopic groups/atoms in a molecule

exchange their places with one another when

symmetry operation (O or Sn) are applied
CHE
- O plane crossing throughHad&

-Cz ,-C- & -Coon exchangeOn HA4 His

↳2 arm exchanges positions of⑳2A -d
A &HB- hence homotopicHi

e

-
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Diastereotopic groups/faces/atoms
-

When two groups/atems in a molecule are
related in such a manner thateeplacing themo
alternatively with another group

produces steoisomers that are not
-

missor images of one another (diaskscomers) , then
those atoms/groups can be said to be

diastereotopic .

me Ha
c
-

2

H
S
-

Replacing A by the

Replacing HAd
-H
L

byMa me HA
&

me me C- C

- I -Diastereomers/
- <

Me
c
- 2 H-

H HB
-
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The Geminal Protons (or any other homomorphic)As
groups that dra adjacent to a chical Centy

usually diastesotopic in nature

inalan pop Ha andHi
are gene

- &

and are attached to
A

group
>

·

acent
-> adf- A C-atom

hta enter .
↓

R
Hence

Diastereotopic
Diasterotopic Faces
--
The two faces of the Carbonyl group that is

~

adjacent to a chiral Center are diasterotopic
in nature

O
Addition of HO on the Addition of H on the

-

left of c=0 right side of C =0

side ↓

> -↳ Diastercomers
·
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-LopicitySummary based on Symmetry Criteria

Homomorphic Ligands
↓related by an amis of symmetryYES No

x
Homotopic Heterotopic

Attached to equivalent

& Centres

VI

YES
INo

Stereo heterotopic constitutionally
related by a plane Heterotopic

&

or improper are of Symmetry
No- Yes
~
T

*

Diastereotopic Enantiotopia
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