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In hydrocarbons with more than three carbon atoms per molecule, more
than one compound may exist with a given formula. The compounds have the
same number of carbon atoms and the same numbers of hydrogen atom are

isomers of each other.
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1. Structural isomers are compounds that have the same molecular formula
but different structural formulas.
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By “different structural formulas™ we mean that they differ in the kinds of bonds
(single, double, or triple) and/or in the connectivity of their atoms. For example,
the molecular formula C4H;o corresponds to the following two compounds, which

are isomers of each other:

CH;CH,CH,CH;  CH;CHCH;,
CH;

Butane Methylpropane
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2. Geometric or Cis-trans isomers: are isomers that have the same

connectivity of their atoms but a different arrangement of their atoms
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In space. Specifically, cis and trans isomers result from the presence of

either a ring or a carbon-carbon double bond
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The prefix cis (Latin: on the same side) indicates that the substituents are on
the same side of the double or ring bond; the prefix trans (Latin: across) indicates

that they are on opposite sides of the double or ring bond.
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For example, 2-butene has two cis-trans isomers. In cis-2-butene, the two
methyl groups are located on the same side of the double bond, and the two
hydrogens are on the other side. In trans-2-butene, the two methyl groups are
located on opposite sides of the double bond. Cis-2-butene and trans-2-butene are

different compounds and have different physical and chemical properties.
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Cis and trans isomers are also possible for 1,2-dimethylcyclohexane.

14

old dana lld 3:cd) ) Jaaa gellh 43 o aralae )



Al-Rasheed university college [ORGANIC CHEMISTRY] Lec.2

H CH, H H

frans-1,4-Dimethylcyclohexane cis-1.4-Dimethyleyelohexane
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