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Items to be covered
 Topicity of faces

Re /Si and re/si descriptors

Dihedral and Torsion angle

Conformations of acyclic compounds

KLYNE-PRELOG system of conformational terminology

Conformational analysis/Potential energy diagrams of organic molecules
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Topicity of faces
Prochiral faces: Chiral stereoisomers are produced when reagents attack two faces 

separately 

24-04-2020 Stereochemistry II B 3



HOMOTOPIC FACES

Criterion I: Addition of same reagents to either faces generate the same compound
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Same reagent attacking  both faces separately 
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Criterion II: The two faces should be exchangeable by Cn
(n = Even)
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Enantiotopic faces
Criterion I: Addition of same reagents to either faces generate a pair of 

enantiomers

24-04-2020 Stereochemistry II B 7



Criterion II: The two faces should be exchangeable by Sigma, Sn or i
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Behaviour of ligands towards NMR
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SUMMARY of the Faces
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Diastereotopic faces
Criterion I: Reagents added to either sides of the faces lead to 

diastereomers
Criterion II: Faces are not exchanged by any symmetry elements
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Re/Si notations for stereo heterotopic faces
a-b-c Clockwise- Re  :: a-b-c Anticlockwise- Si
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Conformations of acyclic compounds

Generally configurational isomers separated by energy gap 

of >100 KJ/mole are isolable at room temp

Conformational isomers have energy gap < 60 KJ/mole
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Dihedral angle
The angle generated by two intersecting planes, such as ACC and CCB 
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Torsional angle
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Klyne Prelog system
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The terminologies
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Views of Ethane
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The Newman Projection
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Rotational Conformations of Ethane
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Definitions

• Conformations - Different spatial arrangments that a 
molecule can adopt due to rotation about sigma 
bonds.

• Staggered - A low energy conformation where the 
bonds on adjacent atoms bisect each other (60o

dihedral angle), maximizing the separation.

• Eclipsed - A high energy conformation where the 
bonds on adjacent atoms are aligned with each other 
(0o dihedral angle).
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60o Rotation Causes Torsional or Eclipsing 
Strain
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Types of Strain

• Steric - Destabilization due to the repulsion between the electron 
clouds of atoms or groups.  Groups try to occupy some common 
space.   

• Torsional - Destabilization due to the repulsion between pairs of 
bonds caused by the electrostatic repulsion of the electrons in the 
bonds.  Groups are eclipsed.

• Angle - Destabilisation due to distortion of a bond angle from it's 
optimum value caused by the electrostatic repulsion of the electrons 
in the bonds.  e.g. cyclopropane  
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Definitions

• Anti/Fully stagerred - Two substitutents attached to adjacent atoms 
when their bonds are at 180o with respect to each other.

• Syn/ Eclipsed - Two substitutents attached to adjacent atoms when their 
bonds are at 0o with respect to each other

• Gauche/Skew - Two substitutents attached to adjacent atoms when their 
bonds are at 60o with respect to each other.
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Different conformations 
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Potential Energy Diagram

24-04-2020 Stereochemistry II B 33



24-04-2020 Stereochemistry II B 34



Propane Conformations: 
Larger Barrier to Rotation
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Butane Conformations (C2-C3)
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Gauche Interaction in Butane
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2 Different Eclipsed Conformations
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Strain Energy can be Quantified
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Butane has Steric and Torsional Strain When Eclipsed
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PE Diagram for Butane (link)
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http://cheminf.cmbi.ru.nl/wetche/organic/nalkanesconf/butane/chime2/index.html
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1-Chloropropane
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