
Photocatalysed bond
formation

Discover what is happening to the reagents inside my reaction

and work out whether a new bond has formed!

Activity Sheet

The Reaction

Where do the electrons go?

 

e-

e-

Radical Acceptor

-e- +H++e-

+ new radical
formed

2. The radical adds
to the acceptor

3. new bond
formed

4. Electron adds
to the radical 5. A proton adds to

give the final
product

Q1.  What is the
loss of an

electron called? 

Q3. What is the 
gain of an electron

called? 

Q2. These arrows
have half

arrowheads, why
do you think that

is? 

Q4. What is this

negatively charged

species called?

1. The molecule
loses an electron
to form a radical

The ability to form carbon-carbon bonds is fundamental to organic chemistry. Drugs, agrochemicals and natural products

consist of multi-functionalised carbon backbones making the selective synthesis of these bonds essential.

Photoredox catalysis is a branch of catalysis that harnesses the energy of light to accelerate a chemical
reaction via single-electron transfer events.  It employs small quantities of a photocatalyst (PC) (usually

a transition metal complex or a dye) that, when excited by visible light, can mediate the transfer of
electrons between chemical compounds that otherwise would react more slowly or not at all.

Catalytic Cycle
We use a catalytic cycle torepresent the reaction of a catalyst.Each reagent interacting with thecatalyst is shown adding into orleaving the cycle. It shows thecatalyst at the start, during thereaction and reforming to begin thecycle again. 

Q5. Define 'catalyst'

Q6. Does the dye

match the definition?

1. The dye (catalyst) is
excited by the light

2. The excited dye is
now active and can
accept an electron

3. Electron
transfer

5. Electron transfer - the
dye gives away the
electron to the radical

START
 
 

4. The dye has gained
an electron
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Answers:

Has a reaction taken place?H  NMR
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1. Oxidation,            
2. It is showing the movement of 1 electron rather than a pair of electrons like the mechanisms
you are used to drawing, 
 3. Reduction,           
4. Anion (a carbon anion is called a carbanion)
5. A catalyst is a substance that speeds up or facilitates  a chemical reaction, but is not
consumed by the reaction; it can be recovered chemically unchanged at the end of the reaction
6. Yes - it enables the electron transfers to take place and is reformed at the end of the reaction   
                

Product with the new
bond formedAcceptor

Radical
precursor

Q7a. Number of
H environments?

 
 
 
 

Q7b. Number of
H environments?

 
 
 
 

Q7c.  Number of H
environments?

 
 
 

In my H NMR I see 5 different chemical shifts, two
of the peaks are triplets, mass spec shows a peak

at 116.
 

Q10. Have I made my new bond?

Yesterday I put a reaction on to test whether my new catalyst works, today I took out a sample and took

it to the analytical lab where I got H NMR and a mass spec

Q8.  What would the splitting be for the hydrogens on these

carbons?

7. a. 1,    b. 3,      c. 5
8. (left to right) singlet, triplet, triplet, triplet, singlet  
9. Ester
10. YES! there are 5 different carbon environments and two triplets in the
NMR  spectra for my product. Thereagents only have 4 in total            

Q9. What is this functional group called?


