
The chemistry 
of a successful 
relationship

Love does (kind of) all boil down to chemistry. 
Love and its various stages are mediated by many 
chemicals in the brain. Chemicals stimulate the 

initial falling in love and the butterflies that you feel 
when you see your loved one. Chemicals also stimulate 
attachment, which keeps you in love after all those 
years.

Beating hearts
That feeling of your heart racing, that you can’t stop 
thinking about your new love and the need to always 
be with them — you can thank dopamine, adrenaline 
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Googling ‘chemistry’ is likely to return 
results more suited to a gossip column 
than an A-level textbook: ‘Jennifer 
Lawrence and Chris Pratt’s romantic 
chemistry’, ‘Brad Pitt and Marion 
Cotillard’s “electric chemistry”’, Brad Pitt 
and Angelina Jolie’s lack of chemistry. 
So what is the actual chemistry behind 
a successful relationship?
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and oxytocin, plus a few other chemicals, for that. 
Adrenaline is given to severely ill patients when their 
hearts stop, and a version of it is provided after severe 
allergic reactions to kickstart the body into responding. 
When you fall in love, your body produces adrenaline, 
which stimulates your heart to beat faster, causes you 
to blush and leaves you slightly sweaty. It also gives 
you a dry mouth — so don’t panic if you can’t get your 
words out.

Lost and found reward
Once you’ve found a new loved one, you’ll want to 
keep them close, and that is where dopamine plays 
a key role. You may have heard of dopamine as the 
desire and reward chemical. The dopamine system 
is responsible for things like addiction to caffeine, 
chocolate or drugs, and it plays a huge role in healthy 
brain function. It gets involved in love in much 
the same way. When you see your loved one again, 
dopamine kicks in to remind you how you felt the 
first time you met them. It keeps coming back and 
rewarding your brain, so that you feel the joy of seeing 
your new partner again and again. So perhaps love 
really is a drug.

Can’t take my mind off you
Do you know that feeling when you just can’t take 
your mind off someone? That’s oxytocin. It’s that 
warm, cuddly feeling you get and it plays a huge role in 
social bonding. The oxytocin levels of cats, dogs and 

their human owners were measured before and after 
10 minutes of play. The cats’ levels were raised by 12% 
and the dogs by a 58% — they really are man’s best 
friend.

Oxytocin is important in our human development 
because it is released just after birth to help the 
mother–child bonding process. It is also important in 
the development of friendships, as it increases when 
we hug each other or are kind to one another. 
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Questions
1 l-dopa is the precursor to dopamine and is 

used in the treatment of Parkinson’s disease. Its 
systematic name is l-3,4-dihydroxyphenylalanine. 
Can you draw the structure?

2 Given the structures of l-dopa and dopamine, 
how would you convert one into the other in 
the laboratory?

3 If you were given two samples, one containing 
l-dopa and one containing dopamine, but were 
unsure as to which was which, what analytical 
tests would you run and what would you 
expect the outcomes to be in order to tell the 
difference?

Further reading
‘Oxytocin: the molecule of love?’, Chemistry review, 
Vol. 17, No. 3, pp. 6–7.

‘Falling in love’, Chemistry review, Vol. 20, No. 2, 
pp. 2–6.

www.bbc.co.uk/science/hottopics/love
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