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Synthesis of Dimethylene Phosphoric Acid Derivatives

PAN Zhiquan, YU Li, CHENG Qingrong
School of Chemistry and Environmental Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Ethanolamine dimethylenephosphonic acid and P, P'-[ [ (3-pyridinyl-methyl) imino] bis (methylene) ]

bis-phosphonic acid were synthesized by Manich reaction with ethanolamine and 3-pyridinemethanamine as raw

materials, respectively. The optimum synthesis conditions for ethanolamine dimethylenephosphonic acid were

as follows: the mole ratio of ethanolamine, phosphorous acid and formaldehyde was 1: 2: 3.5, the reaction

temperature was 100 °C, and the reaction time was 3.5 h. The yield was about 77.3% (based on ethanolamine).

P, P'-[ [ (3-pyridinylmethyl) imino] bis (methylene) ] bis-phosphonic acid was obtained by the same method

and the yield was about 80.1% (based on 3-pyridinemethanamine). The products were characterized by infrared

spectroscopy, ' P-NMR and 'H-NMR spectroscopy and elemental analysis.

Keywords: manich reaction; ehtanolamine dimethylenephosphonic acid; P, P'-[ [ (3-pyridinylmethyl) imino ]

bis (methylene) ] bis-phosphonic acid
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Fig. 1 Synthesis route for the ethanolamine dimethylenephosphonic acid
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Fig. 3 Effect of molar ratio of

phosphorous acid and ethanol amine on yield
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Fig. 6  Effect of reaction temperature on yield
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Fig. 11 '"H-NMR spectrum of ethanolamine
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