Chemicals in perfumes

The perfume 'Chanel N° 5' was innovative when produced for the first time in 1921. As well as natural extracts from flowers, the scent includes a high proportion of synthetic aldehydes such as dodecanal. This produces a highly original perfume.
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The people who devise new perfumes think of the mixture as a sequence of 'notes', You first smell the 'top notes', but the main effect depends on the 'middle notes', while the more lasting elements of the perfume are the 'end notes'. The overall balance of the three is critical. This means that the volatility of perfume chemicals is of great importance to the perfumer.

	Note


	Natural

chemicals
	Synthetic chemicals


	Boiling temperature or

melting temperature

	Top
	Citrus oils
Lavender
	Octanal (citrus)
Undecanal (green)
	(boils) 168 °C
(boils) 117 °C

	Middle
	Rose

Violet
	Geraniol (floral)
Citronellol (rosy)
	(boils) 146 °C
(boils) 224oC

	End
	Balsam

Musk
	Indane (musk)
Hexamethyl tetralin (musk)
	(melts) 53°C
(melts) 55°C


Answer the questions overleaf

1 Draw the skeletal formula of octanal.
2 Suggest two advantages for the perfumer of using synthetic chemicals instead of chemicals extracted from living things.

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….
3 Identify the carbonyl compounds among the compounds shown in the skeletal formulae on the previous page. In each case state whether the compound includes the functional group of an aldehyde or of a ketone.

4 Like many perfume chemicals, geraniol is a terpene.

Terpene molecules are built from units derived from 2-methylbuta-1,3-diene.

a) What is the structure of 2-methylbuta-1 ,3-diene?

……………………………………………………………………………………………………….
b) How many 2-methylbuta-1 ,3-diene units are needed to make up the hydrocarbon skeleton of geraniol?

……………………………………………………………………………………………………….
5 Use your knowledge of intermolecular forces to explain why:

a) aldehydes are useful as top notes while alcohols are more commonly used as middle notes.

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….
b) the musks used as 'end notes' also help to 'fix', or retain, the more volatile components of a perfume.

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….
c) geraniol is more soluble in water than undecanal.

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….
Natural and synthetic chemicals used to make perfumes.





Skeletal formulae of some perfume chemicals
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undecal
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citral
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geraniol
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citronellol
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hexamethyl tetralin (musk)
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methyl dihydrojasmonate
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