
Tutorial on Stereochemistry 

I. Locating the stereocenter 
a) Locate all sp3 hybridized carbon atoms in a structure.  
b) Determine whether there are 4 different groups attached to this carbon 

Examples: 

                            

II. Assigning configuration using Cahn-Ingold-Prelog Rules 
a) Rank the groups attached to the stereocenter according to their atomic mass. 
b) Then rotate, if necessary, so that the low priority group is facing away from you. 

Let us consider 1-chloro-1-ethanol. The atoms attached to the stereocenter are; a 
hydrogen (mass =1 AMU), a carbon (in the CH3 group, C has a mass of 12 AMU), an 
oxygen (in the OH group, O has a mass of 16 AMU), and a chlorine (mass = 36 AMU). 
So the order of priority is Cl, O, C, H. Let us assign Cl a priority of 1 and assign H the 
lowest priority of 4. 

           

c) Face the higher priority groups toward you and assign configuration. 

                                                



d) A more complicated case: 

                                   
The three higher priority groups all have a carbon atom attached to the stereocenter, so 
how do we rank them? 

Carbon atom #3: 3 hydrogen substituents 
Carbon atom #2: 2 hydrogen and 1 carbon substituent 
Carbon atom #1: 2 hydrogen and 1 oxygen substituent 
Carbon atom #1 has the highest priority oxygen substituent (mass of O is 16 AMU), 
carbon atom #2 is next in priority with the carbon substituent (mass is 12 AMU), and 
carbon atom #3 is last in priority with only low priority hydrogen as its highest 
substituent. 

Examples of groups in order of priority (highest to lowest): 
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Example with a multiple bond: 

                                               
The group on the left gets the #2 because the sp2 hybridized carbon is treated as though 
it is attached to two other carbons and one hydrogen atom while the sp3 hybridized 
carbon on the right is attached to one other carbon and two hydrogens. 
 

III.   Assigning configurations (R/S) to Fischer projections 
  

Consider the four cases shown below: 

 



In case #1 and case #3, the low priority group (atom 4) is on the vertical and therefore 
going away from you. In these cases, the configuration appears to have clockwise 
rotation and therefore is R. 

 
However in case #2 and #4, the atom 4 is on the horizontal and coming toward you. 
Both of these cases appear to have counterclockwise rotation or S configuration but 
remember the low priority group (atom 4) is on the horizontal coming toward you. The 
correct configuration is the opposite of what it appeared, and is really R. 
 
So all four Fischer projections shown have the R configuration. 
 

IV. Multiple Stereocenters and Meso Compounds 
When more than one stereocenter is present in a molecule the number of possible 
stereoisomers can be calculated using 2n where n = the total number of stereocenters in the 
molecule. However, if the molecule has an internal plane of symmetry, a meso compound 
can exist, and then there will be fewer stereoisomers than calculated. 
 
Consider 3,4-dihydroxyhexane: 
 

                                                      
 

Four stereoisomers are calculated but only three exist.  
 

 
 
 


