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The utility of aryl selenide anions for effecting a wide variety of synthetic transforma- 

tions is now well-established. 
1 

In this communication we wish to report a new method for gen- 

erating a reactive phenyl selenide anion and the application of this anion to the facile, 

high-yield cleavage of alkyl esters. 

The standard conditions used in generating an aryl selenide anion typically involve 

reduction of the appropriate diary1 diselenide or aryl selenocyanate with sodium borohydride 

in ethanol, followed by addition of the substrate in tetrahydrofuran (THF).la Because a num- 

ber of the systems under investigation in our laboratory are sensitive to sodium borohydride, 

it seemed advisable to find another method for generating these anions. Reaction of diphenyl 

diselenide (1> with sodium metal in dry refluxing THF for three to four hours produces a copi- 

ous precipitate which is insoluble in absolute ethanol/THF solution. 
2 

This is quite surprising 

in that phenyl selenide anion, generated under standard conditions (vide E), yields a 

colorless, homogeneous solution. When the precipitate formed from reaction of 1. with sodium 

is solubilized by the addition of a small amount of hexamethylphosphoramide (HMPA) and to this 

solution is added a molar equivalent of n-decyl bromide at room temperature, a quantitative 

yield of n-decyl phenyl selenide (2) is obtained. Thus, although both methods ultimately 

yield the same product, the anions which are responsible for the reaction are obviously quite 

different. 

In order to understand the differences in the generation of phenyl selenide anion, it is 

of interest to examine the stoichiometry of the two reductions (see Eqs. 1 and 2). 
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TABLE I. The Reaction of Alkyl Esters with Uncomplexed Phenyl Selenide Anion. 

Ester % Yield ofa Refluxb Ester % Yield ofa Refluxb 
Acid Time Acid Time 

(CH3)3CCOOCH3 98% 7 hrs. CH3(CH2)3CO2CH2CH3 99% 8 hrs. 

2 a 

5 - 

96% 8 hrs (CH3)2~CH2~02(CH2)2~(~~3)2 92.4% 12 hrs. 

7 - 

100% 10 hrs. 24 hrs. 

a % yields refer to isolated yields of the corresponding carboxylic acid. Products were iden- 
tified by analysis of their ir, nmr and mass spectra as well as comparison of their physical 
properties with authentic samples. 

b 
Reflux times have not_ been optimized. 

anion", generated by borohydride reduction of 1, is actually a borane complex.' Furthermore, 

we have demonstrated that uncomplexed phenyl selenide anion is a potent nucleophile which is 

capable of cleaving esters in high yield under mild conditions. 

(1) 

(2) 
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Even twenty times the quantity of ethanol used in Ref. la would not dissolve the precipi- 
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(3) Since it is known (Ref. 4) that in borohydride reductions, hydrides are replaced by 
alkoxy groups derived from the alcohol solvent, it is reasonable to assume that the soft 
acid, BH 

3' 
preferentially interacts with the soft base, phenyl selenide, rather than the 

harder a cohol solvent. 

(4) D. C. Wigfield and F. W. Gowland, Tetrahedron Lett., 3373 (1976). 

(5) The quantities of reagents were chosen to closely mimick the anion obtained under standard 
conditions. 

(6) If the anion is generated according to Eq. 2, no reaction is obtained with a variety of 
simple alkyl esters after three hours of reflux. 

(7) The reaction of phenyl selenide with gmay not be an SW2 process, but may instead pro- 
ceed by acylfoxygen cleavage or E2 elimination. 

(8) J. McMurry, Org. Reac., 24, 187 (1977). 

(9) The exact nature of this complex is not known. However, the addition of a molar equival- 
ent of triethyl borate failed to dissolve the uncomplexed sodium phenyl selenide anion. 


