Optical Isomers
· Isomers are compounds with the same molecular formula but different structural formulas

· They generally have different chemical and physical properties  

· Optical isomers, are a special case of isomer in which the structural formula looks the same when drawn in 2 dimension but the 3-D structure is different 

1. Optical isomers have chiral centers – carbon attached to four different substituent groups

2. Optical isomers come in pairs – they are mirror images of each other

3. Optical isomers rotate plane polarized light but otherwise have the same chemical and physical properties
· Both isomers rotate light the same amount but in opposite directions

1. Chiral center: The bolded carbon atoms in the structures below are chiral centers
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a. Carbons with two or three hydrogen atoms attached to them are not chiral centers
b. Carbons with a double bonded oxygen atom cannot be chiral centers

c. A molecule can have more than one chiral center (called a diasetereomer)
2. Optical Isomers come in pairs

a. With normal isomers – there can be more than two for the same chemical formula: 
i. For example: C5H12
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b. With optical isomers – there are only two per chiral carbon and they are called enantiomers of each other. 

i. When naming compounds that have chiral centers it is necessary to use (+)/(-) or R/S or D/L in the front of the name to denote which direction light is rotated (however, this is not necessary for IB)

c. Mirror images: You cannot superimpose the following two structures on each other
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i. for example, make the methyl (CH3) groups line up and notice that the -Cl and –OH groups are not in the same place in both isomers
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3. Rotate plane polarized light…what doe that mean?  
a. Polarized light: light waves vibrating in only 1 plane 

i. Usually light waves are vibrating in all planes

b. When plane polarized light travels through a crystal, the plane it was vibrating in has rotated

Click here for picture and more explanation http://ibchem.com/IB/ibfiles/organic/org_swf/optical.swf 
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