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The asymmetric ~mtmeru reaction of optically active stioxidcs,l-3 which is one of the self-immolative- 

type asymmetric inductions,~ ii3 of significant intercst @tn both a synthetic and mechanistic point of view. Tbe 

detailed studies of the Runmererreaction using *g 0 tracer experiments 7) showed intermdecular rearrangements 

to be involved, however, the whole mechanism is still obscure, especially, the reaction of choral acyclic 

sulfoxidcs. In the late 1970’s, the first asymmetric Pummerer reaction of chiral acyclic sulfoxides was 

independently reported by Oat et a1.3) and Mikdjczyk er ~11.~1 (eq, 1). The extent of asymmetric induction, 

however, never exceeded 30 % e.e. probably due to the formation of a sulfurane intermediate by the reaction with 

the generated acetate anion. Although the stercoselectivify was improved up to 70 96 ee by the addition of 1,3- 

dicyclohexylc&odiimide @CC) as an effective scavenger of acetic acid, the chemical yield decreased to 10 96 9 

and the Pummerer reaction of chiral bet@ tolylsulfoxide (R-lo) in the presence of DCC gave only a racemic 

adduct via the sulfonium intermediate (eq. 2). 9 Wolfe and Kazmaier studied the diastelwtopic 
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selectivity in the dcprotonation step of syn and a&-CC-dcut&obenzyl methyl sulfoxidcs under notmal Pummezer 

conditions. g, According to their paper, little selectivity was observed because of competing epimerization at the 

sulfur via the sulfurane intermediate. Furthermore, regioseelectivity was not evident in the reaction, i.e., the 

Pummerer mtion of henzyl methyl sulfoxide (lb) gave two ~gioisomers (CX-acetoxybenzyl methyl sulfide and 

a-acetoxymethyl benzyl sulfide) in a ratio of 4555 in 39% yield (eq. 3). Several years ago, we mported a novel 

silicon-induced Ptmtmerer-type reaction of sttlfoxides using 0-methyl-O-ten-butyldimethylsilyl ketene acetal (Z), 

which gave a-siloxysulfides under mild conditions to) and vety recently applied this method to the novel highly 

t This paper is dedicated tu Professor Yoshifumi Maki on this occasion of his retirement from Gifu 
Pharmaceutical University in March 1994. 
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asymmetric induction of some special sulfoxides (R-lc, d, R=COzEt, CONMe2) leading to chiral cc- 

siloxysulfides (R-3) in high yield (eq. 4).II) 

Ph-S-Me Aczo 
+y 

Ph S-Me 

Y + -_--_ (3) 

lb 
OAc 

I? 
R ,, s-p-To1 

R-lc ; R=CO@ 

R-ld ; R=CONMe2 

JL 
2 

Me0 OSiM+But 
R * S-p-To1 

Y _____ (4) 
MeCN OSiM+Bu’ 

R-3 

We now found that chiral benzyl tolyl sulfoxide (R-la) was subjected to our silicon-induced 

Pummerer-type reaction to give optically active a-siloxysulfide (R-4) with high enantioselectivity (eq. 5). 

Treatment of R-la with 2 in the presence of a catalytic amount of ZnI2 in MeCN at 0 “C-r.t. for 3-5 h gave an 87 

% yield of the chiral sulfide (R-4) 12) ([a]$2 =+24.6”(acetone)) in about 70 95 ee. The optical purity was 

detetmined by chiral Daicel As HPLC column. 
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Next, we investigated the reaction of betmy1 methyl sulfoxide (lb), benzyl r-butyl sulfoxide (S), and their 

a-deuteriated compounds (6a, 6b) 13) with 2 and found that the deprotonation of the a-proton occurted with 

both high regio and diastereoselectivities and that the diastereoselectivity was dependent on the deprotonation 

step. Treatment of lb with 2 in the presence of a catalytic amount of ZnI2 in MeCN gave a-siloxysultide (7a) 

accompanied by a small amount of mgioisomer, a-siloxymethyl benzyl sulfide (8) (eq. 6). 
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High diastereospecific deprotonation of the a-methylene proton was observed in both syrr- and anti-a- 

deuteriobenzyl methyl-(6a) l3, 14) and aideutetiobenzyl r-butyl sulfoxides (6b).l3) These results ate shown in 

Scheme 1. 
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Scheme 1 Silicon-Induced Pummerer Reaction of a-Deutiatcd Sulfoxides ( 6s and 6b) 
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Finally, we applied this reaction to a kinetic resolution. A mixture of chiral sulfoxidc (a mixture of 

isomers, la:le:lfzlg= 15: 50~24: 11 Is), prepared from R-la with n-BuLi / D20) was reacted with 2 under the 

same conditions. The reaction was monitored by T.L.C. and stopped at about 50 96 conversions. The recovered 

sulfoxides were found to have a different ratio of isomers, la:le:lf:lg= 3:15:50:32 and the deuterium content 

of 4 was 77 %. In this experiment, discrimination was observed between the two monodeuteriated sulfoxidcs le 

and If. The isotope effect leads to a decrease in the rate of a-hydrogen abstraction of If thus allowing a kinetic 

resolution. This result suggested that 4 was produced with complete loss of the sulfinyl pro-R hydrogen in R- 

la (Scheme 2). 

Schane 2 Kinesic Resolution of 1 with 2 
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The following mechanism is proposed to explain the present results (Fig. 1). Silylation of sulfoxides with 

2 afforda an intcrmdiatc (A). Thus, A may yield an anion intermediate (B) through abstraction of the pro-R* 

hydrogen (anti-periplanar hydrogen) with a generated ester enolate from the opposite face of the sulfoxide 

oxygen, and the siloxy group may be forced to attack the a-position as soon as the anion intermediate (B) 

undergoes cm&elimination to result in the a-siloxysulfides. Although the exact reaction process for the attack of 
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siloxy anion to the a-carbon is not clear, it might be explained by the attack on the same face of the sulfinyl 

oxygen as discussed in our 

Fig. 1 

2 
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In conclusion, the frst selective deprotonation from acyclic sulfoxidesls) was observed via 

our silicon-induced Pummerer-type reaction. Further details of the relationship between a selective deprotonation 

and a chirality transfer from sulfur to the a-carbon m currently under investigation. 
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