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Abstract: In order to achieve highly efficient and green epoxidation of 1-butene to 1,2-butane epoxide
(BO), and based on inspiration from biomimetic catalytic oxidation, BO was synthesized via catalytic
epoxidation with 1-butene as raw material, phthalimide (PI) as catalyst, and air as oxidant. The effects of
hydrogen transmitter type and amount, 1-butene amount, Pl amount, solvent type, air pressure, reaction
time, and reaction temperature on 1-butene conversion and BO selectivity were analyzed by single factor
experiments. The substrate universality of the optimized reaction system was evaluated, while the reaction
mechanism was further explored through free radical detection and recognition experiments. The results
showed that the conversion rate of 1-butene could reach 50.0% and the selectivity of BO could reach 96.0%
under the optimal conditions of 1-butene 8 mmol, hydrogen transfer n-butanal 8 mmol, solvent acetonitrile
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20 mL, catalyst PI 5 mg, oxidizer air pressure 1.6 MPa, reaction temperature 75 °C and reaction time 3.0 h.

Meanwhile, PI/n-butanal epoxidation system exhibited good universality to many types of alkenes, such as

normal alkenes, linear internal alkenes, halogenated alkenes. Under the catalysis of PI, the dehydrogenation

of n-butanal generated highly active acyl free radicals in-situ, which combined with oxygen molecules in

the air to form highly active peroxide radical species, and the peroxide free radical assisted peroxide acid

was the way to promote olefin epoxidation.
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