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STEREOISOMERS

CONFORMATIONAL ISOMERS:

Different three-dimensional atom arrangement, the 

structures are interconvertible  through rotation

around bonds

CONFIGURATIONAL ISOMERS:

Different three-dimensional atom arrangement, the 

structures are not interconvertible  through rotation 

around bonds

- Enantiomers 

- Diastereoisomers



1.2. ALKANE CONFORMATION

180º

Different conformers

or rotamers are formed

by changing the

rotation angle

Rotations through single C-C bonds involve low energy barriers of approx. 3 Kcal/mol.

These rotational barriers are easily surpassed at ambient temperature. Energy barriers

higher than 15-20 Kcal/mol are needed to significantly slow the interconversion

between the different rotational isomers and, thereby, allow their physical separation at

ambient temperature.
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M.S. Newman

120º

rotation

Conformers

sp3 carbon
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Which is the right Newman projection of the following molecule? 
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Electronic repulsion
Ethane

antibonding

bonding

staggered eclipsed

Stabilising
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Propane

Higher energy barrier due to the larger steric factor of the Me group, which

enhances the steric van der Waals H/Me repulsion.

The number of conformations is infinite. The minimum energy conformations are

called conformers or conformational isomers.
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Interaction
Destabilisingenergy

(Kcal/mol)

H-H Eclipsed 1.0

H-CH3 Eclipsed 1.3

CH3-CH3 Eclipsed 2.5

CH3-CH3 Gauche 0.9

n-Butane
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Nomenclature of the eclipsed and staggered conformations of butane

sinperiplanar (sp) sinclinal (sc) anticlinal (ac)

antiperiplanar (ap)
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Criteria to determine ɗ:

a) If all substituents on each C taking part in the

observed bond are different:

The reference substituent is that with the highest

priority according to the CIP rules

b) If all substituents on one C are equal except one:

The reference substituent is that which is different

c) If all substituents on each C are different but there

is an equal substituent in both C atoms:

This couple is taken as the reference

d) If all substituents on one C are equal :

The reference substituent is that leading to the

lowest torsion angle
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Examples

q= 0º q= 60º

q= 180º

sp sc ac ap

Ph

Br

H2N

HO

H Me
Ph

BrH2N
HO

H Me
Br

NH2

Ph

HO

H Me
Br

NH2Ph
HO

H Me

q= 120º

q= 0º q= 60º

q= 180º

sp sc ac ap
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Cl Cl
Br

FMe
H

Cl Cl

q= 120º

Case 1: 1-amino-1-bromo-1-phenylpropan-2-ol

Case 2: 2-bromo-1,1-dichloro-2-fluoropropane
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Not always the ap conformer is the most stable one 

3 examples of gauche interaction

q= 0º q= 60º

q= 120º

q= 180º

sp sc ac ap

Et

H

Cl

H
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Case 3: 3-chloropentan-2-ol
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c) The gauche attractive effect is also observed in XCH2CH2Y systems, where X

and Y represent small and electronegative atoms/groups (e.g., F, OR or CN).

Representative case

One possible explanation is that in small and electronegative atoms, the nuclear-

electron attraction dominates the electron-electron repulsion.

Another explanation is based on the following stereoelectronic effect of

hyperconjugation.
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1.3. CONFORMATION IN MOLECULES WITH DOUBLE BONDS

Terminal alkenes (propene)

The eclipsed conformation is slightly more stable than the staggered one.

The conjugation of the ůC-H orbital with the p* C-C orbital is only possible in the

eclipsed conformation.
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Terminal alkenes substituted at the 3 and/or 2-positions 
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