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• Early-stage photochemistry was hindered by the Beer-Lambert law, and many photochemical reactions were inefficient and suffered from poor light penetration in solution.1

• Recently, the advent of microflow reactors provided the ideal platform with which reaction solutions may be uniformly irradiated by UV energy.2

• It is with this new advancement that we decided to exploit the potential of photoflow to attempt in-flow generation of reactive intermediates, which may otherwise prove elusive in batch

mode. These reactive intermediates are captured or transformed in an efficient photochemical process to generate useful heterocyclic products.
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• Yields for the cycloadducts ranged from 40-84%. Substrates bearing electron

withdrawing moieties typically gave lower yields of the desired products.

• Fast photoflow reactions (3-minute residence time), low temperature (~28 °C), and a

37.5 W UV LED provide an appealing route to access heterocyclic cycloadducts. In

scale-up experiments, we successfully processed 25 with a throughput of 4.4 mmol/hr,

which equalled a 68% yield.

Utilising a 20-minute

residence time, 150 W

medium-pressure mercury UV

lamp and mild temperatures, a

reliable, safe and efficient

route to desirable oxazoles

was developed.
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• This project has so far produced novel continuous procedures for synthesising heterocyclic

molecules that are of interest to both academia and industry.
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• We hope that in the future we can be expand this

work to include substituted (hetero)benzyne

precursors that could broaden the scope of the

benzyne click photocycloaddition. We also hope

to expand our isoxazole/oxazole series to include

fused macrocyclic rings.

• We developed an efficient photoflow protocol for photoisomerization

of isoxazoles to diverse oxazole products via a continuous process.

• A simple preparation of the isoxazole precursors yielded diverse

substrates to study the reaction scope, demonstrating the potential

for library screening in medicinal chemistry ventures.

• The flow process delivered the desired products in high yields with the application for

reaction scale-up, allowing further exploitation of this unique heterocycle transposition

reaction in the future.5,6

• We developed the first photoflow procedure for the

photochemical generation and subequent trapping of benzyne.

• A tuneable high-power LED provided uniform irradiation at 365

nm and furnished a variety of important drug-like heterocycles.3,4

Benzyne generation is

underused in flow

chemistry procedures.

UV photons are a

traceless and tuneable

method of generating

benzyne from a

passive energy source.

Benzyne is captured

with a suitable

substrate to yield

cycloadducts.

This photoisomerization

is the first reported

exploitation of this

transformation to

establish its scope

and synthetic utility. We

were able to generate

gram quantities of di-

and tri-substituted

oxazoles, and

concurrently provide

evidence into the

generation of the 2H-

azirine intermediate.

Conclusion + Future Work


