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Example: 2-Chloropropane 

* Not mirror images. i.e. can 

superimpose 

* Molecule is chiral/not chiral  

* One centre of symmetry 

  (stereocentre) 

Stereocentre – An atom bearing groups 

of such nature that an interchange of 

any two groups will produce a 

stereoisomer. 

The diastereomers 



Three stereo isomers of 2,3-butanediol 

2R,3R 2S,3S 2R,3S 

chiral chiral achiral 
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Three stereo isomers of 2,3-butanediol 



2R,3R 2S,3S 

chiral chiral 

these two are 

enantiomers 

Three stereo isomers of 2,3-butanediol 
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these two are 

enantiomers 

 

Mirror Plane 

Rotate 180o 

Three stereo isomers of 2,3-butanediol 



2R,3S 

achiral 

the third structure is superposable on its mirror image 

(rotate 180o) 
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Three stereo isomers of 2,3-butanediol 



2R,3S 

achiral 
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Three stereo isomers of 2,3-butanediol 
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Fischer (R) and (S) 

 Lowest priority (usually H) comes forward, so 

assignment rules are backwards! 

 Clockwise 1-2-3 is (S) and counterclockwise 1-2-3 

is (R). 

 Example: CH3

H Cl

Cl H

CH3

(S) 

(S) 
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Examples 
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(2R,3R)-tartaric acid
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Resolution of Enantiomers 
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enantiomers 

C(+) C(-) 

2R(+) 

C(+)R(+) C(-)R(+) 

diastereomers 

C(+)R(+) 

C(-)R(+) 

R(+) 

R(+) 

C(+) 

C(-) 
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(2S,3R)-2,3-dichloropentane
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                                              *    * 

 
 
 
 
2,3-dichlorobutane         CH3CHCHCH3 

                                                  Cl  Cl 

 

 

 

 

 

 

 

 

meso-compound – a compound that has chiral centers but is not chiral 

(optically inactive). 
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Example: 2,3-Dibromopentane 

How many stereocenters are there? 

How many enantiomers and which are them? 

How many diastereomers and which are them? 

          A                               B                             C                             D 
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2 stereocenters (4 stereoisomer, 22 = 4) 

2 pairs of enantiomers: A and B; C and D.  

4 pairs of diastereomers:A and D; A and C, B and C; B and D 
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          A                           B                         C                             D 
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30 

(2R, 3R)-2,3-Dibromobutane 
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Racemic Acid Lactic 

Use R-Striknin to 

form salt 

Converted to 

diastereomer with 

different physical 

properties 
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Mixture of salts 

separated by 

recrystallization 

The salt is 

hydrolyzed to 

produce the two 

different 

enantiomeric 

forms. 



Exercise III 

 

For the tartaric acid compounds shown below: 

1. Determine whether the configuration is R or S for each stereocentre. 

2. Which are the enantiomers and meso compounds? 

A            B             C                D 
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As we had before here are the four 

structures produced by 

systematically varying the 

configuration at each chiral carbon. 
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R Mirror images! But 

superimposable via a 

180 degree rotation.  

Same compound. 

Enantiomers 

 

Mirror images, not 

superimposable. 

Diastereomers. 

Meso 
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CH3

Cl H

CH3

Cl H

R 

S 

Meso 

Can be superimposed on mirror object, optically inactive. 

CH3

H Cl

CH3

H Cl R 

Has at least two chiral carbons. Corresponding carbons 

are of opposite configuration. 

S 

Can demonstrate mirror plane of symmetry 

Molecule is achiral.  Optically inactive. Specific 

rotation is zero. 

Can be superimposed by 180 deg rotation. 
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