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Absma A new me~htbkgy is &scribed for the syuhesk elf O-dkyl seknoesters jhm esters. l’k 
ester is converted to the silyi ketene acal with LDA and Me3SiCl. which is then treated with Hz& generated in 
situ from alumiauun seknide and dilute HCI. 

The chemistry of selenocarbonyl compouuds has attracted considerable attention in recent years.1 The 

preparation of selenoesters, selenoaldehydes, selenoketones, and selenoamides have all been tqormd. Cf more 

interest are those preparative methods in which the readily available oxygen compounds are converted to their 

selenocarbonyl isosteres. Reagents that have been used for this purpose include bis(trimethylsilyl) selenide~ 

and dichlorophenylphosphine selenide (PhP(=Se)ClZ). 2h Fewer methods have been mported for the synthesis 

of selenoesters.3 of these, the most generally useful method proceeds from a tertiary carboxamide by 

conversion to the imidoyl chloride with phosgene, followed by sequential treatment witb an approp&e alcohol 

and sodium hydrogen selenide.‘t This method is of course limited to those carboxamides and alcohols that are 

sufficiently robust to survive the strongly acidic conditions of this method. 

We anticipated that esters might be convertible directly to the conesponding selenoesters by the reaction 

of their uimethylsilyl ketene acetals with hydrogen selenide (Scheme 1). As H$le is an expensive and unstable 

gas, we sought to employ HzSe generated in siru by the hydrolysis of inexpensive and easily prepared 

aluminum selenide.5 

Scheme 1 

LDA +H2Se 

R3 Me#Cl - HOSiMe3 

Indeed, we found that monosubstituted ketene acetaIs (R2 = H) underwent immediate reaction at -78 “C to give 

the desired selenoester in good yields (Table 1). while disubstituted ketene acetals (Rl,Rz + H) required 

approximately 10 minutes at 0 *C! for complete reaction. 

In as much as H2Se is readily decomposed by rubber and other materials, we designed an all-glass 

apparatus, using common pieces of glassware, in which to conduct this transformation. The reaction apparatus 

consists of a 50 mL flask (A) in which hydrogen selenide is generated by the action of 3 M HCl upon AlzSe3. 

This is connected to a 100 mL 3-neck reaction flask (B) by means of a 3-way distilling adapter and a vacuum 
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adapter. The bend in the vacuum adapter is charged with a few grams of granular anhydrous CaQ heldlin 

place with a little glass wool. which serves to dry the HzSe prior to its contact with the silyl ketene acetall in 

flask B. 

-Septum 2 

- Glass wool 

- To N2 manifold 

Septum 1 

In a typical experiment, the apparatus is assembled as shown and flask A is charged with alumiuum 

selenide (1.60 g, 5.5 mmol). The apparatus is then evacuated and flushed with dry nitrogen three times. A 

solution of L.DA is prepared in flask B from 0.242 g (2.4 mmol) of diisopropylamine aud 0.90 mL (2.44 MJ 2.2 

mmol) of n-butyllitbium) in 10 mL, of THF. The LDA solution is cooled to -78 T, and chlcuouimethylsilane 

(0.261 g, 2.4 mmol) is added, followed after 5 min by a solution of methyl oleate (0.593 g, 2 mmol) in 5 mL of 

IT-IF added dropwise by cannula at -78 “C via septum 1. Following addition, the mixture was stirred for 10 min 

at -78 “C, then 1 mL of 3 M hydrochloric acid was added to the Al2Se3 in flask A via septum 2. The reaction 

mixture was maintained at -78 “C until hydrogen selenide evolution was complete and for 10 min longer.6 The 

cooling bath was then removed and the mixture was allowed to warm to 20 OC and was kept at 20 “C! for not 

longer than 15 minutes.7 Hexanes (16 mLJ and ether (8 mL) were added, followed by 20 mL of 1 M sodium 

bicarbonate. The organic solution was washed with 2 mom portions of 1 M sodium bicarbonate, then with brine 

(1 x 20 mL). dried and evaporated. Flash chromatography of the residue on silica eluting with hexanes gave 

0.647 g (90%) of O-methyl selenooleate as a yellow oil. * tH NMR (CDC13): 6 = 5.37 (m, 2 H. 9- and IO-CH); 

4.21 (s. 3 H, -0CH3); 2.67 (t, 2 H. 2-CH2); 2.03 (m, 4 H, 8- and 11-CH2); 1.77 (m, 2 H, 3-CH2); 1.25 (m, 20 H, 

4- through 7-, 12- through 17-CH2); 0.88 (t, 3 H, 4X3). IR (neat): 1435 (C=Se) cm-t. UV @OH): Amax = 

270 nM. MS (NH3 CI): 360 (M + H+). TLC (9:l hexane - ether): Rf = 0.7 (methyl oleate, 0.4). 

The selenoesters were isolated as brilliant yellow oils or solids with a peculiar “skunky” odor. They 

were stable to silica gel chromatography, and were much more mobile on silica gel than the starting esters. 
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Characteristic features of the spectra were infrared a bsarbances at 1190 and 1435 cm-l and an ultraviolet 

absorbanoemaximumat275zW lXealkoxylprotonsweredu&ldedrelativetothoseofthestartb’gestaby 

0.4 to 0.5 ppm, and those a to the selenacarbonyl wele deshielded by about 0.3 ppm. Results far a variety of 

substrates arc presented in Table 1. 

Table1 

Jot holesteryl 

72% 

74% 

62%’ 

87% 

a All pmducts gave satisfactory 1H NMR, IR, UV, and mass spectral data. b Oleyl = Z- 

(CH&CH=CH(CH&CH3. C mp 150 - 152 “C (lit. mp 151 - 153 oC).4b 

It is interesting to note that the primary bromide (Example 5) does not undergo displacement by 

selenium under these conditions, despite the powerful nucleophilic character of the selenide anion. The &on 

is also successful with a r-butyl ester (Example 2), a benzyl ester (Example 7), and a &-&tone (Example S), all 

of which are inaccessible by the imidate-alcohol-NaHSe method. The reaction could not be successfully 



1334 

applied to vinyl esters or 8&tctones. In these cases the forma&u of the uiumhyiailyl ketent acetal was found 

to occur normally, but the ketene acetaIs suffered extensive decomposition upon exposure to H2Se to give a 

complex mixture of seleniferous products. Not surprisingly, attempts to extend this tncthodology to the 

preparation of O-a&y1 telhmcstcrs by the use of Al2Te3 iu place of AlzSe3 wmc tammm&l.P 

In summary, we have found that a variety of aIky1 esters and certain lacumes may be conveniently 

uansformed in good yields to the correspondjng aelenoL%bo nyl analogs by reaction of their ttimethylsilyl 

ketene acetals with hydrogen selenide generated in situ by the hydrolysis of alutninum selenide. 
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