CD6 Making Azo dyes

Azo dyes are produced in a diazo coupling reaction. For example,

where R and R' are arene groups and Z is a functional group such as –OH or

–NH2. When Z is an –OH group, the coupling agent is prepared in alkaline

solution.  The azo group is R-N=N-R’.
Many modern azo dyes are formed directly on the fibres.  First the cotton

material is dipped into a solution of the coupling agent. The material is almost colourless at this stage. Next the cotton is treated with an ice-cold solution of a diazonium salt made from an arylamine. The insoluble dye is trapped in the fibres.
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Azodyes can be made form the amines phenylamine and benzocaine which are first made into the diazonium salt.  Each of these diazonium salts can be reacted with the three possible coupling agents shown below.
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Before the students prepare the azodyes, first get them to write out the equation for the production of the diazonium salts of phenylamine and benzocaine.  Once this is done the students can then write the six equations showing the reaction of each diazonium ion with phenol, 3-methylphenol and naphthalene-2-ol.

The powerpoint presentation shows a test tube of each azodye and the resulting structural formula of the dye that has been made.

Questions
1. Which part of phenylamine and benzocaine are essential for the formation of a diazonium salt?

2. What is the functional group in a diazonium salt?

3. Why do diazonium salts need to be prepared below 5C.  What happens to the diazonium functional group above that temperature?

4. During diazotization, sodium nitrite (NaNO2) is added to an arylamine in dil Hydrochloric or Sulphuric acid.  Write an equation for the formation of the nitrous acid (HNO2)

5. During coupling, is the diazonium salt acting as an electrophile or nucleophile?  Explain your answer.

