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Synthesis and Characterization of

Tetramethy 1 4-phenylene bis( methylene) bisphosphonate

Shi Hongli Luo Xuan Wang Dan Zhou Hao Zhi Huizhen Yang Jinfei

( School of Chemistry and Materials Science Nanjing Normal University Nanjing 210046 China)

Abstract: Tetramethy 1 4-phenylenebis ( methylene) bisphosphonate a new kind of highly efficient and halogen-free
flame retardant was synthesized by tetramethyl ammonium iodide catalyzed reactant of trimethyl phosphate with dichloro—
benzyl. The best synthesis condition is that n( Trimethyl phosphate: dichlorobenzyl) =2.8:1 at 130°C for 6 h with the
amount of catalyst 3% of the total mass of reactants. The yield was up to 80% . Tetramethy 1 4-phenylenebis( methyl—
ene) bisphosphonate was characterized by ESI-MS.'HNMR and IR spectral data. The thermal stability of Tetramethy 1

4-phenylenebis ( methylene) bisphosphonate was examined by TGA.
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Table 1 Levels and factors of orthogonal experiments L, (3*)
1 2 3 4
1°C( A) /h( B) n( : ) (C) /% ( D)
Level 1 130 4 2.0:1 1
Level 2 140 5 2.4:1 2
Level 3 150 6 2.8:1 3
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Table 2 Results of orthogonal experiments 3
1 2 3 4 Table 3 Effect of reaction temperature on the yield
(A) (B) (0 (D) 1% /C 1%
1 1 1 1 1 68 1 120 65.0
2 1 2 2 2 75 2 130 80.2
3 1 3 3 3 80 3 140 78.1
) 4 150 76. 4
4 2 1 2 3 67 5 160
5 2 2 3 1 70
6 2 3 1 2 68
7 3 1 3 2 63 4
g 3 i 3 7 Table 4 Effect of reaction time on the yield
9 3 3 2 1 69 /h %
1 74333 60.000 69.000 69.000 1 4 68.2
2 5 70. 1
2 68.333 72.000 70.333  68.667
3 6 80.1
3 67.667  72.333  71.000  72.667 4 7 80. 5
R 6. 666 6.333 2.000 4.000
2.1.3
5
5 Table 5 Effect of the reactant ratio n( Trimethyl
phosphate: dichlorobenzyl) on the yield
n( : ) 1%
5 1 2.0:1 67.0
2 2.4:1 75.1
2.0:1 2.8:1 3 2.8:1 80.0
2.8:1 4 3.0:1 80. 1
80% 6
2.8:1. Table 6 Effect of the catalyst amount on the yield
2.1.4 1% 1%
1 1 65.0
6 6 2 2 70.2
3 3 80.2
1% 3% . 4 4 80.5
3% 80.2% . 3% .
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Fig2 IR spectrum of the title compound
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