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Abstract: The solid-phase preparation of diethyl trans-1-alkenephosphonates via seleno-polymer 
reagent has been reported. 
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Polymer-supported organic reagents have been applied to the rapid preparation of small 
organic molecules because they can provide attractive and practical methods for 
combinatorial chemistry and solid-phase synthesis1.  Vinylphosphonates bearing an 
electron withdrawing groups at the α-position are versatile intermediates for the synthesis 
of some hetero- and carbocyclic compounds 2.  Many methods have been developed for 
preparing their parent compounds, 1-alkenephosphonates.  Among those methods, an 
important methodology involves oxidative elimination of organoselenyl moieties in 
α-selenylphosphonates 3.  However, organic selenides are highly malodorous and 
generally unpleasant and difficult to handle, especially because of their toxicity.  
Polymer-bound selenium reagents have been recently developed to solve this problem 4.  
In connection our research with the application of seleno-resins in organic synthesis 5, 
here we report a facile synthetic approach to diethyl trans-1-alkenephosphonate using 
polymer-bound α-diethoxyphosphoryl methyl selenide 2 (Scheme 1). 
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Table  1  Yields and purities of trans-1-alkenephosphonates 
 

Entry RCH2X Product Yield (%) a Purity (%) b

1 n-C3H7CH2Br 4a 85 >95 

2 C6H5CH2Cl 4b 91 >95 

3 p-ClC6H4CH2Cl 4c 91 >95 

4 C6H5CH2CH2Br 4d 90 >95 

a) Overall yields based on the loading of resin 2.  b) Determined by 1H NMR (400 MHz).  
 

Reaction of polystyrene-bound lithium selenide 14 with diethyl chloromethyl- 
phosphonate afforded polymer reagent 2, which exhibited a characteristic P=O 
absorption at 1245 cm-1 in FT-IR spectrum and contained 1.24 mmol P/g by elemental 
analysis.  Treatment of the lithio derivative of resin 2 (1.0 mmol) with representative 
primary alkyl halides (2.0 mmol) furnished the α-selenylated alkanephosphonate resin 3, 
which was converted into the corresponding diethyl 1-alkenephosphonates 4 by 
oxidation-elimination with 30% H2O2 (1.0 mL) at room temperature in good yields 
(85-91%) and with high purities of crude materials in all cases (>95 % by 1H NMR 
analysis) as shown in Table 1.  It should be noted that trans-1-alkenephosphonates are 
formed exclusively.  The residual resin with no residual P=O absorption in FT-IR 
spectrum indicated the oxidation-elimination was complete.  
 
 
Acknowledgment 
 
The project 29932020 was supported by the National Natural Science Foundation of China. 
 
 
References 
 
1.  R. E. Sammelson, M. J. Kurth, Chem. Rev., 2001, 101, 137. 
2.  T. Minami, J. Motoyoshiya, Synthesis, 1992, 333. 
3.  M. Mikołajczyk, S. Grzejszczak, K. Korbacz, Tetrahedron Lett., 1981, 22, 3097. 
4.  K. C. Nicolaou, J. Pastor, S. Barluenga, N. Winssinger, Chem. Commun., 1998, 1947. 
5.  S. R. Sheng, L. L. Wu, X. Huang, Chin. Chem. Lett., 2003, 14, 456. 
 
Received 12 January, 2004 
 
 


