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Green Synthesis of Iron Oxide Nanoparticles and its Application in Nucleophilic
Ring Opening of Epoxide
H.Seyyedabadi, SH. Mohseni *, A.khanmohammadi
Department of Applied Chemistry, Quchan Branch, Islamic Azad University, Quchan, Iran

Abstract

Epoxides are molecules with a wide synthetic applications. They are able to react with various nucleophiles, and their
potential in selective ring opening reactions of epoxide adds to their importance as pioneers in the synthesis of organic
compounds. In the present study, a green method for the synthesis of iron oxide nanoparticles as a catalyst using
Achillea millefolium extract has been reported. The synthesized iron oxide nanoparticles, were investigated as an
effective catalyst in ring opening of epoxide by aliphatic and aromatic amines and alcohols as nucleophiles at room
temperature and in nitro methane solvent or without solvent. Nanoparticles synthesized were identified by ultraviolet-
visible absorption spectroscopy (UV-Vis), Fourier transform infrared spectroscopy (FT-IR), X-Ray Diffraction (XRD)
and scanning electron microscopy (SEM). The UV-Vis spectrum of the nanoparticles showed an absorption peak at
201 nm. X-ray diffraction analysis also shows a high degree of crystallinity of the synthesized nanoparticles by a cubic
structure. The results show the catalytic activity of iron oxide nanoparticles in this reaction with high yield (above

80%) and good stereoselectivity.

Keywords: Iron Oxide Nanoparticles, Achillea Millefolium Extract, Ring Opening of Reaction, Stereoselectivity
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