OPTICAL ISOMERS

· Give students a sample of a spearmint (sweet) and a sample of caraway (seed), to eat / taste, both available from the supermarket.
· Show models of the two molecules, or diagrams. (2x below)

· Look at these and see that they are mirror images (non-superimposable)

· Talk about these two being optical isomers (enantiomers)- show below what optical isomers do, or what optical activity is.

· Clearly our taste senses can detect ‘optical isomers’. (many of us can)
It is curious, therefore, that these two enantiomers have distinctly different odours.  Indeed it is the presence of one or the other of these enantiomers which is responsible for the different characteristic odours of caraway and spearmint oil.  How can this marked difference in odour be explained?   The most obvious explanation must be that the odour receptors in the nose are themselves chiral (Pavia et al. pp 161‑163).  The carvone enantiomers have different shapes (handedness) and it is reasonable to suggest that they will interact differently with the chiral receptor sites, hence producing different physiological responses (i.e. different odours).   Therefore, the only differences in properties one expects to observe for the two carvones are their odours and their signs of rotation in a polarimeter.

It is stated that about 8-10% of the population cannot detect the difference in the odours of the optical isomers (Pavia et al., 1988).  For most people, however, the difference is quite obvious

Rob Sherlock Lincoln University.

· Show optical activity by using a couple of polaroid filters on the OHP.

· With crossed polaroids- place a plastic ruler between them- the result is very impressive, and can be shown on the OHP.  It is better if students can handle the polaroid filters & rulers etc themselves. The colours seem to arise as different wavelengths of light are rotated through different angles.

· To show the rotation of plane polarised light with a solution, take about 6 heaped teaspoons of sugar (sucrose, dextro) and dissolve in about 200 mL of water. Place this between crossed polaroids over a bright light and the fact that this solution can rotate the plane of polarised light can be seen. 

· This can also be shown on the OHP, provided most of the OHP surface is blocked off. The effect is limited, but real. A longer light path with a monochromatic light source gives a larger, sharper result.
A strange observation can be made with a cell phone and polaroid set of sun glasses. If the phone is observed, then rotated, in a plane, through 90o, it is likely to appear to go ‘off’. This seems to be because some phone screens are polarised.
See below :


Two models of caraway & spearmint, 




I use the first of these as hand out notes.


Some notes about lactic acid, as further interesting optical isomers 
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1 Contain an asymmetric carbon atom or chiral centre [ 4 different groups ]
2 Have non-superimposable mirror images

3 Rotate plane polarised light – positively or negatively
4 Chemically the optical isomers are similar

5 Physical properties differ. (eg- 3)
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LACTIC ACID – 2-hydroxypropanoic acid
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Encourage students to raise one arm, and hang the other by their side. Then ask them to do rapid fist clasping exercises with both hands. Observe the difference ! The students will want to stop the raised arm before the lowered arm. As the oxygen supplied to the raised arm is less effective, the lactic acid is built up. 
An unpleasant experience after a while. 

Lactic acid extracted from meat has: 

a mp of 26 oC








rotates plane polarised light to the right








called DEXTRO lactic acid

Lactic acid extracted from bacteria acting on sucrose has: 


a mp of 26 oC








rotates plane polarised light to the left








called LAEVO lactic acid

Lactic acid extracted from sour milk has: 
a mp of 18 oC








does not rotate plane polarised light 

Allow student to think about this, as to any possible explanations.

If you mix equal amounts of the lactic acid from meat & from bacteria acting on sugar and mix them thoroughly, and measure the melting point of this mixture, it is found to be 18 oC.

Lactic acid from sour milk is found to contain equal amounts of DEXTRO and LAEVO molecules, causing them to cancel out the effect of each other on plane polarised light.
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