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Introduction

○ With this project it was proposed that a catalyst-free metholodogy

for the photoisomerisation of different unsaturated ketones could

be achieved using flow technology. This process could then be 

further applied to the synthesis of drug-like scaffolds.

Synthesis & 

Photoflow Reaction

Photoisomerisation

It was observed that the ratio of 

E/Z isomerization in unsaturated

ketones was dependant on the 

functional group substitution of 

the alkene (see right).   
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Results

& Discussion

With this method it was possible to obtain six different

quinoline derivatives in good yield in just 1 hour of irradiation.  

Preliminary experiments have shown the possibility to telescope the iron

reduction and the photocyclisation steps, accessing directly the quinoline

structure. 

X-ray analysis has confirmed the structure of the quinoline products:

Exploiting the Direct Photo-Isomerisation of Unsaturated Ketones 

for the Synthesis of Quinoline Derivatives in Flow Mode

Photoflow

chemistry

With a continuous process it is 

possible to achieve:

o superior control over 

photoreaction conditions 

through reactor miniaturizations; 

o short light pathlength and 

therefore uniform irradiation 

profiles; 

o an improvement in mass transfer, 

and safety conditions.

Quinoline

Conclusions &

Future Work
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The quinoline ring system occurs in 

various natural products and is 

often found at the core of many 

synthetic compounds with diverse 

pharmacological properties.

There are a number of biologically 

active compounds with a quinoline 

skeleton used as a medicine. For 

example, Primaquine and 

Mefloquine (shown below) have

been used for the treatment of 

malaria. 
Primaquine

Mefloquine

Work initially focused on the synthesis of nitro-chalcones via aldol

condensation: 

Subsequent iron reduction of the pendent nitro group, using the Béchamp

reaction, afforded the aniline:

Finally, using an E-series Vapourtech photoreactor, the photoisomerisation of 

the alkene and further cyclisation of the aniline gave the target quinolines:

B C

✓ Develop a method for photo-isomerisation in flow

✓ Apply methodology to a practical, efficient and catalyst-free 

method for the synthesis of a quinoline scaffold.  

Project development: Xinzheng et al.5 published a batch photocyclisation

of similar compounds for quinoline synthesis. It was proposed this could 

be developed further using the optimised flow process. 

❖ “The use of light to promote chemical reactions has been 

exploited since the 18th century, but only recently a revival 

has been observed in synthetic organic chemistry.”1

❖ In conjunction with continuous flow chemistry,2 photochemical 

transformations can be effectively integrated into multi-step reaction 

sequences.3

❖ One very important and valuable chemical transformation is the E/Z 

isomerisation of the double bond. To date, one of the greener ways to 

perform it is carried out with light and photosentitisers.4

❑ Vary the substitution pattern on starting materials

❑ Fully telescope the synthesis of the quinoline scaffold

❑ Utilise the methodology to provide access to biologically active 

compounds (natural products/APIs)

❑ Develop the process to increase the scale, allowing the methodology to 
be industrially relevant  
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