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Introduction

Nitrone compounds are well known for their free radical trapping ability and the widespread use as spin traps in the electron paramagnetic resonance (EPR) spin trapping
technique.! One of the most commonly used nitrone spin traps is a-phenyl-N-tert-butylnitrone (PBN).2 The title compound (3) is synthesised by the reaction of benzaldehyde (1) with
2-methyl-2-nitropropane (2) in the presence of zinc dust and acetic acid in an appropriate alcoholic solvent.? The reaction was found to be temperature sensitive, performing well
between 10 - 20°C. Exceeding 20°C resulted in the formation of impurities and poor yields, while temperatures below 10°C resulted in extended reaction times along with incomplete
conversion, also leading to poor yields. An efficient, atom econamical process technology for the manufacture of PBN (3) at industrial scale in order to meet the demand of the South
Africl‘-m market was successfully developed.
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Scheme 1: Synthesis route to PBN (3)
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Process Description: Critical Parameters
Reactors cleaned and prepared. Benzaldehyde (1) and 2-methyl-2- * Proper mixing of reagents and substrates.
nitropropane (2) charged to the reactor containing alcohol. Agitator * Temperature control during the reaction.

switched on. Zinc powder charged to the reactor via manhole. Water
charged into the reactor. Close the reactor and ensure the vent is open,
Acetic acid pumped into the reactor within 70-75 minutes. After
completion of the reaction, discharge the reaction mixture into a new
polypropylene drum. Store the reaction mixture at 5 °C for 24 hours. Filter

out the zinc acetate. The filtrate is distilled. Appropriate solvent charged to Zn o'q
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Scrubber  Scrubber Serud . \ N—OH
System yet 4\

Process Challenges
* Znremoval from the final product to below 5 ppm
* Crystallisation to obtain commercial standard PBN (3]
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Conclusion:
An industrial process technology for the commercial,
large scale production of PBN (3) was developed.
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