
Cis & Trans Isomers (geometric / stereoisomers isomers)

1. Stereoisomers, differ only in how their atoms are oriented in space

2. Atoms are bonded in the same order, (NOT constitutional isomers)

3. Called geometric isomers because they differ in the geometry of the groups on a double bond or a ring.

4. Cis isomer is always the one with priority groups on the same side of the double bond

5. Trans isomer has priority groups on opposite sides of the double bond

6. Priority groups, groups that have the highest electron density, in other words the most number of electrons

7. To have cis-trans isomers there must be 2 different groups on each end of the double bond

8. There has to be a minimum of 2 different groups (with respect to all 4 substituents off of the double bonded carbon atoms)

9. Why is the geometry of these groups important??  Stereoisomers often have remarkably different physical, chemical and biological properties


Example Fumaric acid and Maleic acid, both have molecular formula C4H4O4, but look at the difference in 
melting point.  Why would this be? (Look at the different types of intermolecular forces) 
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10. Cis-Trans isomerism in cycloalkanes

a. Cycloalkanes have 2 distinct faces (above the plane and below the plane of the molecule)

b. If the 2 substituents point toward the same face (both up or both down) it is cis

c. If the 2 substituents point toward opposite faces (one up and one down) it is trans
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trans-1-ethyl-3-methyl cyclohexane
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Cis-1-ethyl-3-methyl cyclohexane



You will need to be able to determine from a chemical structure or formula:

1. Not isomers (different molecular formula)

2. Constitutional isomers (structural isomers differing by connectivity)

3. Sterioisomers (geometric, cis-trans)

4. Same compound

2

_1156932200

_1156933637

_1156916858

