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Synthesis of a-Hydroxyphosphonates by Grinding Method
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Abstract; Taking aromatic aldehydes(2a—2h) and diethyl phosphite(3) as raw materials,and triethylenedi-
amine(DABCO) as an organic base, we synthesized a~hydroxyphosphonate (1a— 1h) by a one-step grinding
method. Moreover, we characterized the structures of the target compounds 1la—1h by ' HNMR, and optimized
the synthesis conditions. The results show that while taking the synthesis of the target compound (phenyl)
(hydroxymethyl) phosphonate diethyl ester(1a) as a model reaction, the yield of target compound la can reach
83. 6% under the optimal synthesis conditions as follows:the material ratio n(diethyl phosphite) : n(benzalde-
hyde) is 1.8 : 1,the DABCO dosage n(DABCO) : n(benzaldehyde) is 0.5 ¢ 1,and the grinding time is 15 min.
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Fig.1 Synthetic route of a-hydroxyphosphonate
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Tab. 1 Effect of material ratio on yield of target compound 1a

n( )+ n( ) /%
1 1.2:1 48.6
2 1.4:1 62.9
3 1.6:1 77.3
4 1.8:1 83.6
5 2.0+ 1 82.4
1 , n( )+ n(
) 21, la 48.6%;
n( )+ n( ) 1.8:1
, . 83.6%;
s o ) n(
) n( ) 1.8:1,
2.1.2 DABCO la
n( ) & n( ) 1.8
N 15 min, DABCO n(DAB-
CO) & n( ) la ,
2 o
2 DABCO 1a

Tab.2 Effect of DABCO dosage on yield of target compound 1a

7(DABCO) = n( ) /%
1 0.3:1 56. 8
2 0.4:1 78.2
3 0.5:1 83.6
4 0.6:1 83.1
5 0.7:1 82.9
2 ,  DABCO n(DABCO) : n(
) 0.3:1 la 56. 8% ;
DABCO , ., DABCO
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Tab.3 Effect of grinding time on yield of target compound 1a

/min /%
1 5 61.4
2 10 77.5
3 15 83.6
4 20 83.1
5 30 76. 8
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61.4%; ; ;
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