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A problem......How can we look at two Lewis structures 

and decide if they represent two identical compounds 

or a pair of enantiomers?  How can we name them? 

How do we “name” an 

enantiomer? 

H Cl

C2H5

CH3

Cl H

C2H5

CH3

Let’s take a drive through the Alps with.... 

R.S. Cahn, C.K. Ingold et V. Prelog, Experientia, 12, 81 (1956) 
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Cahn - Prelog - Ingold rules 

1.  If the 4 atoms are all different, priority is determined by 

atomic number.  The atom of higher atomic number has the   

higher priority. 

Step 1:  assign a priority to the 4 atoms or groups of 

atoms bonded to the tetrahedral stereogenic centre: 

Cl

H Br

OH

T

H D

OH
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Determination of priority 
2.  If priority cannot be determined by (1), it is determined 

by a similar comparison of atoms working out from the 

stereocentre.  

In the methyl group, the second atoms are H, H, H 

whereas in the ethyl group, they are C, H, H. 

 

The priority sequence is therefore Cl, C2H5, CH3, H. 

H

CC

H

C

H

Cl

H

H

H

H

H

H

4

1
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The sequence is therefore -OH, -CHO, -CH2OH, -H. 

Cahn - Prelog - Ingold rules 

3.  A double or triple bond to an atom, A, is considered  

as equivalent to two or three single bonds to A: 

H
O

O

H

C

CH2OH

H OH

O
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Step 2 
Arrange the molecule so that the group of lowest priority 

is pointing away from you and observe the arrangement 

of the remaining groups: 

ICl

H
ClI

H

Br Br

If, on going from the group of highest priority to that of second 

priority and then to the group of third priority, we go in a 

clockwise direction, the enantiomer is designated (R). 

R 
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Thus the complete name for one of the enantiomers of 2-

chlorobutane is (R)-2-chlorobutane.   

Step 2 

ICl

H
ClI

H

Br Br

If the direction is counterclockwise, the enantiomer is 

designated (S). 

(S) 
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R or S? 

Cl

H Br

OH

T

H D

OH

H

CH3C

H

C

H

Cl

H

H

H

H

C

CH2OH

H OH

O
CH3

H

C2H5 Cl
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Problems 

Try problems 5.11 and 5.12, page 206, and 5.13 on page 

208 of Solomons and Fryhle. 
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Properties of enantiomers 

b) Chemical: They have identical chemical properties 

except for their reaction with reagents which are, 

themselves, optically active.  In this case, reaction rates 

differ and depend on which enantiomer of the reagent is 

used. 

 

(+)-Glucose is central to the fermentation process 

whereas (-)-glucose doesn’t react! 

a)  Physical:  Enantiomers have identical physical 

properties with the exception that they rotate the plane of 

polarized light in opposite directions although || is 

identical. 


