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STEREOCHEMISTRY (I) 

Stereochemistry is divided into two types :- 

1- Structural isomers :- the isomers have different bonding and different 

names such as 1- chloropropane and 2- chloropropane.      

     
 

2-Stereo isomers :- the atoms have same constitution but different arrangement 

       in space. And this isomers is divided into two types:- 

   (1)- Diastereomers :- they are non - mirror images stereoisomers. Such as 1,2-

dichloroethene. 

       

 

 

       (2)- Enantiomers :- they are mirror images stereo isomers. Such as 2-

hydroxy -2-methylbutanoic. 

   

         

     Handedness:- non superimposable mirror images stereo isomers. 

 Chiral :- molecules that are not superimposable mirror images (different compounds) 
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 The chiral center:- all the chiral molecules we have talked happen to be four the kind 

(C
*
WXYZ) , that is in each molecules there is carbon (C

*
) that holds four different 

groups. 

     

 

A carbon atom to which four different groups are attached is a chiral center, some 

times is called chiral carbon. 

 

       

 

Examples:- 
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Physical properties:- is property that can be measure without  changing  the chemical 

makeup of the substance . 

 

Enantiomers   

Have the same physical properties except for direction of rotation of plane polarized 

light. 

Have the same chemical properties except for their reaction with other chiral 

molecules.   

Optical activity :- plan- polarized light 

Light possesses certain properties that are best understood by considering it 

to be wave phenomenon in which the vibrations occur at right angles to the 

direction in which the light travels. There are an infinite number of planes 

passing through line of light. 

 plan- polarized light :- is the light whose vibrations take place in only one 

of these possible planes and which contain one electromagnetic component 

of light . 

optically active substance :- is one that rotates the plane of polarized light 

, when polarized light vibrating in a certain plane; is passed through an 

optically active substance. 

The Polari meter :- 

              

Specific rotation :- is the number of degree of rotation observed in the 

examined compound , if we used 1decimeter tube 
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Example :- the two enantiomers of 2- methyl-1-butanol 

          

      

                       

 

 

 There is no relation between configuration (R,S) and rotation (+,-). 

 Chiral molecule is one that is optically active. 
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Molecular chirality  :- everything has a mirror image , but not all things are 

superimposable on their mirror images. 

Chiral  :- a molecules is chiral , if its two mirror – image forms not superimposable in 

three dimensions. 

 The opposite of chiral is a chiral; a molecules that superimposable on its mirror 

images is a chiral. 

 In organic chemistry ; chirality most often occurs in molecular that contain a 

carbon that is attached to four different groups, an example bromo chlorofloro 

methane. 

 

  The two mirror image of  bromo  chloro floro methane cannot be superimposed 

on each other  because the two mirror images bromo  chloro floro methane are 

not superimposable.   BrClFCH is chiral 

 

 

 Is achiral because mirror images representation chloro di floro methane are 

superimposable on each other. ClF2CH is achiral 

 

Example:- 

 

 
 



 
6 

 Because these are no chiral carbon atom . the chiral atom which contain or 

attached for four different groups as below:- 

 

                                  
    

  

  The Racemic modification :- It a mixture of equal parts of enantiomers is called a                

racemic modification ; the  racemic modification is optically in active ; when 

enantiomers are mixed together the rotation caused by a molecules of one isomer is 

exactly canceled by an equal another opposite rotation caused by a molecules of its 

enantiomers. The prefix (   ) is used to specify the racemic nature of particular sample. 

For example (   ) lactic acid or  (   )-2- methyl-1- butanol. 

Example :- 

               

this racemic mixture  enantiomers optically in active because each enantiomers 

council the each other the signal for racemic mixture (   ) . the product is equal to (+) 

50%  and (-) 50%  enantiomers. 

 Enantiomers they have the same chemical properties except for their reaction 

with other chiral molecules.  

Diastereomers :- it is the chiral molecule contains two charily centers are called 

Diastereomers ; let us look at the compound . 
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 Compounds  with more than one stereo genic center is Diastereomers. 

 

Diastereomers is :- 

a- Have similar chemical properties. 

b- Have different physical properties. Like melting point , boiling point , density, 

solubility, R.I. 

 

Example:- 

     

1 and  2   are  Enantiomers       3 and 4 are also  Enantiomers. 

1 and  3   ,   1 and 4  ,  2 and 3   , 2 and 4  are Diastereomers. 

Diastereomers are non-mirror image  stereoisomers. 

If a molecule has n different stereo genic center , it may exist in a maximum of  2
n
 

stereoisomers forms. There will be a maximum of  2
n
/ 2 pairs of enantiomers in the 

above case  2 stereo genic centers. 2 pairs of  enantiomers . 4 stereoisomers . 

 

Meso compound  :- is one whose molecules are superimposable on their mirror 

images even though they contain chiral centers. A meso compound is optically in 

active for the same reason as any other compound whose molecules are achiral, the 

rotation caused by any one molecule is canceled by equal and opposite other rotation 

caused another molecule that is the mirror image of the first. 

Let us look at 2,3- di chloro butane , which also has two chiral centers ;- 
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        1 and  2  are enantiomers            3 and 4 are the same compound ( meso structure) 

       1 and 3   ,  2 and 3   are  Diastereomers 

       Diastereomers are  non-mirror image stereomers 

     1 pair of   enantiomers  and total of  3 isomers     

Stereo genic centers have opposite configurations. One half  of the molecule is the 

mirror image of the other half. 

Examples :- what is the relation between the following compound. 
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