
The chemistry 
of Christmas
Isaac Bruce presents some festive facts  
to discuss over your Christmas dinner

Everything that makes us feel the warm and special 
during the Christmas season can be traced back 
to chemistry (see Chemistry review, Vol. 21, No. 2, 

p. 34).

What a cracker
As well as rubbish jokes and cheap toys, your Christmas 
cracker contains silver fulminate (AgNCO or silver 
oxidoazaniumylidynemethane). This molecule is 
painted on one strip of card and another corrugated 
card is placed on top and held together. When you pull 
your cracker, the friction created causes the bang.
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The compound was developed by three chemists 
(Justus Liebig, Friedrich Wöhler and  Edward Charles 
Howard) who from a young age took a real interest in 
the chemistry of the world around them. They found 
two compounds with ratios of silver, carbon, nitrogen 
and oxygen atoms of 1:1:1:1, but the compounds had 
different properties: one went bang and the other 
was a stable salt. It came down to connectivity and 
the work and re-work that went in to this discovery 
demonstrated that the chemical bonds and how the 
atoms were connected to one another made a huge 
difference to the physical properties of the compounds.

O, Christmas tree
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adorned tree is one of the 
great sights of the season, but 
it is the smell of pine that is 
most likely to take you back to your 
childhood. That smell comes from 
α-pinene (C10H16), part of the terpene 
class of organic molecules. It contains 
a four-membered carbon ring that 
can be arranged in three-dimensional 
space in different ways, creating isomers 
of the molecule: (−)-α-pinene, which is more 
common in European pines, and (+)-α-pinene, which 
is more common in the pines of North America.
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Research into this compound’s medicinal 
properties suggests that it could be used as an 
antibiotic or to relieve wheeziness. In a strange bit of 
chemistry, it is somehow an insect repellent and yet 
is also used by insects as a chemical communication 
system. A nice coincidence is that a racemic mixture 
of the + and – isomers (i.e. 50% of each) produces the 
scent of orange peel — another smell of the season.

Ginger joy
My favourite smell of the season is ginger — warm 
fruit punch and gingerbread houses just fill me 
with happiness. That smell is gingerol, zingerone 
or shogaol. Shogaol and the fragmented molecule 
zingerone are produced when fresh ginger is heated 
or cooked. Like gingerol, zingerone is responsible 
for the pungency of cooked ginger, but it also lends 
a sweeter note to the flavour. Zingerone boasts quite 
a few pharmacological benefits, and it has been 
observed to inhibit obesity-induced inflammation, 
as well as stimulate the release of catecholamine, a 
hormone that aids in decreasing fat cells. I’m not sure 
that if you eat an entire gingerbread house you’ll lose 
weight, but seeing as it’s Christmas…
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So the next time you catch a whiff that 
screams Christmas to you, think: ‘What is 

that? Why does it smell like that? Does it 
have another isomer that means it will 
smell different?’
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Did you like 
this article?

Tell us what 
you think

Questions
Follow the links and research the compounds to 
answer the questions.
1 Silver fulminate (www.tinyurl.com/pfov6q6) is 

prepared by reacting a solution of silver nitrate 
in nitric acid into ethanol. By what mechanism 
do you think this might happen?

2 The molecular formula of (−)-α-pinene 
(www.tinyurl.com/q6kac5m) is (1S,5S)-2,6,6-
trimethylbicyclo[3.1.1]hept-2-ene. Can you 
explain each portion of this regarding the 
structure?

3 What would the nuclear magnetic 
resonance (NMR) spectrum of gingerol 
(www.tinyurl.com/qg99dxs) look like?
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