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Abstract: The aim of the present work is to optimize the synthetic process of phosphonomycin
(R) -1-phenylethylamine salt by orthogonal design. Here, with cis-propylene phosphoric acid as raw material,
the effects of various factors such as reaction temperature, amount of catalyst, reactant molar ratio and reaction
time on phosphonomycin (R)-1-phenylethylamine salt yield were investigated. With yield and optical purity as
the comprehensive evaluation standard, the optimum experimental scheme was determined by orthogonal design
test. The yield of phosphonomycin (R)-1-phenylethylamine salt reaches 47.3% under the optimum synthetic
conditions as follows: the reaction temperature of 65 °C, the amount of catalyst of 15%, the molar ratio of raw
material of 1: 1, the reaction time of 3 h. Moreover, the catalytic R is recycled for 5 times, and its catalytic
activity is basically consistent. According to the optimal scheme obtained from the orthogonal design, the
comprehensive yield of the prepared phosphonomycin (R) -1-phenylethylamine salt increases by 12.3%
compared with the existing process, and on this basis, the problem of catalyst recovery is solved.
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Fig. 1  Synthesis route of phosphonomycin (R)-1-phenylethylamine salt
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Tab.2 Factors and levels for orthogonal test design
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