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Abstract: Alkynyl selenide reacted with cesium arylselenolate in commercial THF at r.t under N2 
to afford (Z)-1, 2-bis(arylseleno)-1-alkene in high yields. 
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Vicinal bisselenides is one of the important bifunctional compounds due to the varied 
reactivity of their selenium atoms1-7.  Their synthesis generally is through the additions 
of diselenides to acetylenes, which include photo or thermal-initiated free-radical 
addition, palladium- catalyzed addition8-10 and base-catalyzed addition11-12.  The radical 
reactions preferentially provided (E)-1, 2-bis(phenylseleno)-1-alkenes, palladium or 
base-catalyzed addition afforded preferentially (Z)-1,2-bis (phenylseleno)-1-alkenes.  
But among these methods, there were competitive thermal addition.  Herein, we wish to 
report the stereoslective synthesis of (Z)-1, 2-bis(arylseleno)-1-alkene by addition of 
cesium arylselenolate to alkynyl selenide. 

We investigated the addition reaction of ArSeCs to alkynyl selenides. The 
experiment showed that the reaction readily occurred at room temperature and gave the 
(Z)-1,2-bis(arylseleno)-1-alkene in high yield.  The experiment results were summari- 
zed in Table 1. 

At room temperature ArSeNa did not react with alkynyl selenides. Only under 
refluxing ethanol the reaction occured and gave a mixture consisted of cis, trans and 
gem-bis(phenylseleno) alkenes and alkynyl selenide.  This indicated that the ArSe- in 
ArSeCs has greater nucleophility than ArSe- in ArSeNa.  It may owe to the less static 
electricity between ArSe- and Cs+.  

The stereochemistry of the adducts was determined by NOE experiments and the 
respective 77Se NMR spectra of compound 3a.  Irradioation of the peak of vinylic 
proton (δ 7.37) responded to the CH2 (δ 3.96) with 6% enhancement. 77Se NMR are 
391.709 and 437.988 ppm.  JSe-Se is 82 ppm. These facts indicated that the reaction 
provided (Z)-1, 2-bis (arylseleno)-1-alkene. 

The present method has advantages of mild condition, high stereoselectivity and 
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yields.  It provides an efficient and practical path for the synthesis of (Z)-1, 2-bis 
(arylseleno)-1-alkene. 

The typical procedure is as follows: The mixture of alkynyl selenide (1.1 mmol) and 
ArSeCs (1.0 mmol) in 10 mL THF was stirred under N2 at room temperature. Then it was 
diluted with 60 mL of ether, washed with saturated brine and dried over MgSO4.  The 
solvent was evaporated.  The crude product was subjected to column chromatography 
using light petroleum-ether as eluent (30:1). 
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Table 1  Synthesis of (Z)-1, 2-bis (arylseleno) -1- alkene 
 

Entry R Ar Time(h) Yield (%) 
3a CH3OCH2 Ph 3 91 
3b CH3OCH2 p-CH3C6H4 3 93 
3c HOCH2 Ph 2 90 
3d HOCH2 p-CH3C6H4 2 85 
3e PhOCH2 Ph 3 95 
3f PhOCH2 p-CH3C6H4 4 89 
3g Ph Ph 5 88 

The structure of 3a-3g were confirmed by 1H NMR, 13CNMR and MS. 
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