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l%ePummerer marrangcmeni is widely used for the pepration of ~~ylox~u~&s from sulfoxidcs by 

tmatment of acid anhydrides, acids, or acid halides, t) Although the asymmetric Pummemr rcarrangemcnt is of 

sisnificant impmtance due to the chkal transfer from optically active sulfoxides to the u-carbon of the sulfur, the 

extent of asymmetric induction never exceeded 30 % e.e. This is probably due to the formation of a sulfurane 

intermediate and the dissociation of the intimate ion pair by ma&on with the generated acetate anion (cq. l).2) 

Although the addition of ~~c~lo~ylc~irni~ @CC) as an effezctive scavenger of acetic acid incmas& 

enantiosekctivity, the chemical yield significantly decrcascd3) and the Pummerer reaction of chkal beuzyl 

~y~s~o~ in the pmsfmcc of DCC gave only the raccmic adduct.“) Reocntly, we rrpted the first highly 

aSymmetric sihcun-induced Ptlmm~-type reaction of chii sulfoxiti using o-mBthyl-o-rerz-butyMylsily1 

ketenc acetal (l), which gave chiral a-siloxysulfides under mild conditions in high yield (eq. 2).5) The main 

reason for this high asymmetric induction seems to be the absence of sulfurane formaton. Therefore, we now 

examined a novel asymmetric Pummercr ma&on using a similar type of acyl-is&t& reagent, ethoxy vinyl ester 

(Z), which is known as a powerful acylating reagent@ for active hydrqen compounds such as alcohols, amines, 

and carboxylic acids and found 2 caused the highly asymmetric Pummcmr rcarrangmtt of chiral sulfoxides (3) 

leading to a-acetoxysulfides (4). 

Treatment of R-3n with 2 in mfluxing (C&C& bcnxenc or tolucne gave chiral R-cs-acetoxysulfidc (R- 

4aa) in drably high CC. (Table 1). Obsctvcd t.e.‘s and yields were higher than those of the report& 

asymmetric Pummcrcrrcarrangcment using acid anhy&idcs in all cases. Although the asymmetric induction of 

the pmsent asymmetric Pummemr reaction is slightly lower than the silii-indud Pummcmr reaction, it is quite 

interesting to incmase the ~~rne~c i~ucti~ by preventing the f~tion of the subkranc in-. The 
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difference iu C.C. of both reactions may come from the lckasing character of the O-Si and G-acyl groups or the 

intimate ion character of the 0-Si and 0-acyl anion pairs.%) 

Table 1. Pummerer Reaction of Chiral Sulfoxides (3) with Ethoxy Vinyl Ester (2). 
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Reported Method 
3 R Solvent 4 % Ee 140 %Ee 

(% Yield) (G acetone) (% Yiikt) 

u-38 CONMe (wm2 R4a 68 [a] (72) -35.4 (0.51) 65(35) 

benzene 72 [al (52) -38.2 (0.82) 

totuene 94 [a] (94) -46.5 (0.50) 

R-3b CO2Et (%&1)2 R4b 77 lb] (59) -57.6 (0.91) 70 (10) 

benzene 76 [b] (43) -57.0 (1 .O) 

toluene 71 [b] (42) -53.4 (1.5) 

S-3c p(O)(me)2 (cw1)2 S4c 75 [b] (44) -12.5 (1.5) 24 (73) 

toluene 63b] (38) -11.5 (1.5) 

R-3d Ph toluene R4d 20 [a] (64) -5.29 (1.6) 0 (10) 

[a] E.o. value was determined ftom lH-NMR (WC&) with Eu(htc)3. 
p] E.e. value was calculated from the reported [ub value. See Ret. 24. 
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