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Design Strategies of the Hapten for Phenylurea and Sulfonylurea Herbicides

LI Fang—shi, XIA Jin—yun, LI Yi

(College of Science, Nanjing University of Technology, Nanjing 210009, China)

Abstract: Immune assay is one of the recently developed analytical methods of pesticide residue. The synthesis of hapten is a key factor in
establishing an immunoassay. This article summarized the study progress of the hapten for phenylurea and sulfonylurea herbicides including
the idea of synthesis and the influencing factors. To maximize selective target molecule recognition, the immunizing hapten was designed to
represent a near—perfect mimic of the target molecule in structure, electronic, and hydrophobic properties. From the three potential locations
for handle attachment(the terminal urea nitrogen, the internal urea nitrogen, and directly on the aromatic ring system) the compounds with an
extension of the terminal N—methyl group with innocuous methylene groups, provide the most perfect mimic of the phenylurea herbicide
structure. The antibodies with much higher affinity for sulfonylurea herbicides were generated using the haptens that had only a phenyl moiety
of the corresponding sulfonylurea herbicides, compared to those obtained with a hapten consisting of the complete molecule. In general, longer
(five methylene) handle provided better test results than the shorter handle, suggesting that handle length and/or flexibility are important fac—
tors in assay utility. Compared to the hapten used for immunization, the hapten for enzyme label or for coating antigen should be less recog—
nized by the antibodies. This moderately decreased affinity relative to the analyte could lower the amounts of analyte required for the equilib—
rium under working conditions. In this way the assay sensitivity and determination limit could be improved.

Keywords: phenylurea herbicide; sulfonylurea herbicide; hapten; synthesis; progress
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Figure 1 The structure of phenylurea herbicides
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Figure 2 The structure of sulfonylurea herbicides
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Table 1 The phenylurea and sulfonylurea herbicides with haptenes
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Figure 4 The potential locations of phenylurea herbicide

haptenes for group attachment
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Figure 5 Haptens for isoproturon synthesis pathways
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Figure 7 synthesis pathways of 2—substituded hapten for
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Figure 12 Hapten for metsulfuron—methyl
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Figure 15 Hapten for pyrazosulfuron
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Table 2 Hapten for Chlorsulfuron
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