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Scale-up in flow:1

2.4 h; 3.25 g (22.7 mmol); 
throughput: 9.5 mmol/h

Scale-up in batch:2

5 d; 1.49 g (10.4 mmol); 
throughput: 0.09 mmol/h
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The application of light in continuous systems has resulted
in the revival of photochemistry.1

Thanks to advanced technologies, sophisticated lamps can
be integrated in continuous processes. This is crucial for
the synthesis of some complex structures, with application
in medicinal chemistry.2

Using light in organic synthesis, not only make possible
certain transformation but these approaches look forwards
more sustainable synthesis.3

E isomer Z isomer

Alkenes are an integral part of chromophores leading to them
being a popular area of research in photochemistry.
On absorption of a photon, an electron moves from a bonding
π molecular orbital to an antibonding π∗ molecular orbital,
leading to a biradical intermediate, which can rotate freely. The
distortion of the intermediate and the instant relaxation of the
system will result in the less stable alkene isomer (Z isomer).

Aim of the project The main scope of my project is to develop photochemical methodologies for the synthesis of medicinally 
relevant compounds. We thought that a reactive species deliberately inserted in the 2’ position of aromatic 

chalcones could have intercepted the less stable alkene derived from the photo-isomerisation. 

Therefore, two different options were studied: a pending amino group and an alkyne function. 

• A high-power LED (365 nm) triggers rapid alkene 
isomerisation

• Clean photochemical reaction enabled telescoped 
hydrogenation reaction using H-Cube®

antimalarial galipinine

In EtOH (0.1 M)

Productivity

UV Mercury Lamp (150 W) High-power Blue LED lamp (100 W)

Up to 1.20 mmol/h Up to 7.2 mmol/h throughput

Strength of this method:

 Catalyst free

 High-yielding process 

 Scalable

 Enviromentally friendly

• A high-power LED (365 nm) enables the synthesis of unprecedented 
polycyclic structures in high yield and throughput.

• Continuous flow synthesis facilitates the discovery of this new cascade 
process.

Proposed mechanism

Strength of this method:

 Generation of complex 
cyclic scaffolds in 1 step

 Selective product 
formation due to 

different light 
absorbance

R
DG (TS)
Kcal/mol

DG (2)
Kcal/mol

Yield 2 Yield 1

H 81.8 19.3 81% -

Me 59.2 21.0 76% -

F 60.5 19.4 52% -

OMe 52.0 25.1 - 58%

CF3 85.5 14.9 - 22%

CN 87.6 21.3 - 35%

Using sub-optimal conditions, it was 
possible to isolate and characterise  
the cycloheptatriene intermediate
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Two related photochemical strategies in continuous systems have been
developed for the synthesis of biologically relevant compounds.
Both methods rely on catalyst-free processes, non-toxic solvents, short
reaction time and high throughput.
The use of a high-power blue LED was crucial for selective and clean
transformations at gram scale.
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