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Fischer Projections: 
The first thing to note is that there can be many different Fischer projections that represent the same enantiomer. Although it isn't obvious without careful inspection of use of models, all twelve projections below represent R-lactic acid. A model could be held to face you in these twelve different ways.
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Likewise, there are twelve possible Fischer projections for S-lactic acid. Therefore it's handy to have some guidelines on how to decide if two different Fischer projections represent the same enantiomer or different enantiomers, etc.

Assigning R and S to Chiral Centers in a Fischer Projections
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If the lowest priority group in a Fischer projection is at one of the vertical positions, which means that it is pointing away from your eye, it's in the right place for doing the clockwise/counterclockwise inspection of the remaining three priorities. For example, in the projection at the right, with priority 4 going away from your eye, 1(2(3 is clockwise, which then means that the absolute configuration at the chiral center is R.
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Most Fischer projections, however, are drawn with the chain of carbon atoms vertical, so that any attached H atoms are at horizontal positions, which come toward your eye. This is in the wrong place for assigning R and S, but a useful trick of the trade is to go ahead and do it anyway, knowing that it will come out wrong. If you know it's wrong, it's a simple thing to make it right. For example, in the projection shown here, 1(2(3 is counterclockwise, which would usually mean S. Because the lowest priority group is toward you instead of away from you, the configuration must be R.

Assigning R or S to the chiral center of a Fischer projection can be a quick way to tell whether or not two Fischer projections represent the same stereoisomer. It's also possible to do this by noting certain features of the projections themselves, as discussed below.

Rules for Manipulating Fischer Projections

A. Molecules with only one chiral center.

1. A 180º rotation (slide) of the drawing in the plane of the paper generates a projection of the same enantiomer. In contrast, rotation by 90º gives a projection of the other enantiomer.
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2. Switching any two positions gives a projection of the other enantiomer.

[image: image6.wmf]
3. Two different Fischer projections represent the same enantiomer if one projection can be converted to the other by an even number of switches.
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4. In a similar way, two different Fischer projections represent different enantiomers if they can be interconverted by an odd number of switches.

B. Molecules with two or more chiral centers 

1. The projection is drawn with the carbon chain vertical, and 180º rotation (slide) gives the same enantiomer.
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2. Switching any two groups as only one chiral center generates the diastereomer. Switching any two groups at both chiral centers generates the enantiomer.
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3. If the molecule can be meso, the above rules apply, except that switching at each chiral center of a meso molecule generates another perspective of the same molecule.
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