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CChheemm  22332233 Study Sheet #8 Topic : Stereochemistry:
Enantiomers and Diastereomers

 Reference : McMurry chpt.9

I. Optical Activity pages : 307-315
Optical activity  is the ability of certain molecule to rotate plane polarized light. Molecules that 
rotate light to the left are said to be laevorotatory those that rotate to the right are dextrorotatory.
Molecules that are non-superimposable mirror images of each other are said to be enantiomers.
Molecules that can exist as enantiomers are said to be chiral, or possess the property of chirality.
Chiral molecules are optically active.
A carbon atom attached to four different R groups is said to be assymetric. If a molecule has one
assymetric carbon atom it is chiral. If it has more than one it may or may not be chiral. A molecule
that contains a plane of symmetry is termed a meso compound and cannot be optically active,
i.e. is achiral.

II. Nomenclature of Enantiomers pages : 315-319
(i) identify the assymetric carbon atom
(ii) assign priorities to the four different groups using the E,Z rules
(iii)  rank the groups from 1 (highest) to 4 (lowest)
(iv) view the molecule looking down the bond from the carbon to the lowest prioity group
(v) draw a curved arrow linking the remaining groups in order 1 -> 2 -> 3
(vi) if this arrow points clockwise the isomer is termed R

if this arrow points counter-clockwise the isomer is termed S

Note: there is no correlation between the assignment of R / S configurations and the direction (or 
magnitude) of optical rotation.

III. Miscellaneous pages : 320-328

(i) A racemic mixture, designated (±), is a 50:50 mixture of enantiomers, and is optically inactive.

(ii) If a molecule has two or more chiral centers we have the existence of stereoisomers that are not 
enantiomers ( i.e. mirror images) of each other. Such isomers are termed diastereomers.

(iii ) While enantiomers have identical physical properties, except for their ability to rotate polarized 
light, diastereomers typically have different melting points, boiling points and solubilities.

(iv) Fischer Projections are a conventional method for representing a tetrahedral carbon atom on a 
flat surface :
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The rules for using Fischer projections to assign configurations are detailed on
pages 330-335 of the text


