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Wurtz reaction: is a sodium mediated coupling of alkyl halides to form an
alkane. Wurtz reaction is used for the preparation of alkanes.

It is generally carried out by treating two moles of alkyl halide with two moles
of sodium in presence of anhydrous solvent like dry ether.

2RX + 2Na Dwether o p 4+ 2NaX

Where, X = halogen such as Cl, Brand |

The simplest alkane which can be prepared by this method is ethane. It is
prepared by sodium mediated coupling of methyl bromide in dry ether.

D CH,Br+ 2 Na DY ether o CH,+ 2 NaBr

Butane can also be prepared using this method.

2 CHsCH,l + 2Na Dy ether .\ cH,C—CH,CHs + 2Nal

Metals other than sodium, such as zinc, manganese, activated copper etc. have
also been used to effect Wurtz reactions.

This reaction was first reported by Charles Adolphe Wurtz in the year 1855.
Wurtz reacted a mixture of two alkyl iodides with sodium & based on vapour



density, boiling point and formation pathway concluded formation of ethyl-
butyl (hexane).

CoHsl + CyHol — 2N H.C,—CyHy + 2Nal

The Wurtz reaction is useful for synthesis of symmetrical alkanes. If we use
different alkyl halides a mixture of hydrocarbons is obtained, which is difficult to
separate. Also poor yields are obtained in case of secondary & tertiary alkyl
halides.

Cyclopropane is prepared via intramolecular Wurtz reaction by treatment of
1,3-dibromopropane with sodium in good yield. Cyclobutane is prepared by
treatment of 1,4-dibromobutane with sodium. Yield for cyclobutane can be
improved by using Zn metal instead of Na.
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The classical Wurtz reaction is also useful in the preparation of small bicyclic
systems such as bicyclo [1.1.0] butane
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