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Abstract In order to obtain imidacloprid artificial semi-antigen with higher purity, the reaction sequence and reagents
of conventional semi-antigen synthesis were adjusted and optimized, and the most suitable reaction ratio of
3-mercaptopropionic acid was selected. The molecular structure of imidacloprid haten was confirmed by thin layer
chromatography, mass spectrometry and nuclear magnetic resonace (NMR). Mice were immunized with imidacloprid
complete antigen by coupling the synthesized imidacloprid semi-antigen with carrier protein. The serum antibody titer of
mice was determined by indirect ELISA after the third and the fifth immunization. The results showed that: 1) The
specific shift values of imidacloprid, reaction system, organic phase and aqueous phase were 0.55, 0.23, 0.50 and

0, respectively; 2) The peak of mass-to-charge ratio 326 was the molecular ion peak of imidacloprid half-antigen, and
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the number of the remaining impurity ion peaks decreased significantly; 3) The results of NMR analysis were consistent

with imidacloprid half-antigen, and the oxidation by-product peak of 3-mercaptopropionic acid decreased; 4) After the

third immunization, the serum titer of mice reached 1 : 12 800, and the serum titer of mice reached 1 : 51 200 after the

fifth immunization.

In conclusion, the improved method can not only ensure the complete reaction of

3-mercaptopropionic acid, but also reduce the generation of 3-mercaptopropionic acid oxidation by-products and

unnecessary impurities. It provides a simple and safe method for the synthesis of imidacloprid semi-antigen, which can

also reducee the impurities in the synthesis of semi-antigens. The approach could eventually facilitate the preparation of

subsequent monoclonal antibodies to imidacloprid.

Keywords imidacloprid; semi-antigen; synthesis; optimization
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