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A variety of chemical methods have been used for the preparation of sulf- 

oxides in various states of optical purity. ' The most widely used synthetic 

method involves the reaction of a resolved sulfinate ester with a Grignard 

reagent furnishing sulfoxides of high optical purity. 3 
However, it was reported4 

that the yields of sulfoxides varied greatly with the structure of both sulfinate 

ester and Grignard reagent. Also, the reaction conditions must be carefully 

selected, otherwise considerable quantities of sulfides and other impurities are 

produced. Since these impurities are often difficult to separate from the 

desired sulfoxide, the synthetic utility of this method is limited. 

It is well documented that microorganisms are capable of oxidizing thio- 

ethers into sulfoxides. 5 In most instances however, chemical and optical yields 

are low except with certain benzyl sulfides where high enantiomeric excesses were 

reported. 5a 
The increasing use of chiral sulfoxides in asymmetric syntheses6 

prompted us to develop a convenient microbiological method for the preparation of 

R and S methyl p-tolyl sulfoxides, (1). compounds that serve as synthons for a 

variety of other chiral sulfoxides. 

Methyl p-tolyl sulfide (2_) was selected as the model substrate for our micro, 

biological investigations, 

tives7 

for chiral methyl p-tolyl sulfoxides6 and other deriva, 

have been widely used in synthetic applications. Although numerous fungi 

are capable of catalyzing the oxidation of 2, the yields and the optical purities 

of the resulting sulfoxide were found to be low. However, after an exhaustive 

study, it was found that MortierellaisabellinaNRRL 17578 converted 2 into (+)R-1 

in 60% yield, m.p. 73-75", [ali +141" (c, 10.1 EtOH) 100% optical purity.' 

Whereas Helminthosporium w. NRRL 4671 stereospecifically oxidized 2. into (-)S-l_ 

in 50% yield, m.p. 73-75' [ali -141" (c, 12 EtOH); 100% optical purity. 

Although the substrate specificities of these microbial oxidations have not been 

examined in detail, ethyl p-tolyl sulfide was similarly oxidized to yield the 

respective sulfoxide in similar yields and optical purity. 
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In the course of these investigations, the French workers reported the con- 

densation of the anion of chiral a-sulphinyl ester, 2 with aldehydes and ketones 

leading to B-hydroxy acids of high chemical and optical yields. This observation 

aroused an interest to examine the possibility of devising an asymmetric synthesis 

of mevalonolactone using the chirality of the sulfoxide functionality. 

(+)-R-t-Butyl-o-p-tolyl sulphinyl acetate (3), [o,]i5 +149" (EtOH, c, 20.2, 

25°C); reported" [u]i5 +149" (EtOH, c, 2.25, 2O'C); was prepared in 91% yield by 

reacting a solution of LDA (2 eq) in THF at -78"C, with R-methyl p-tolyl sulfoxide 

1 (1 eq) followed by di-t-butyl-dicarbonate (1 eq). Reaction of the anion, pre- 

pared by treating (R)-3 with (ButMgCl) in THF-DME (2:l) at -78'C", with the 

ketone, 4 afforded d in 75% yield. When the tetrahydropyranoxy protecting group 

was replaced by a t-butyldimethylsilyl group, no addition products were formed 

with recovery of the starting material. This unexpected difference in reactivity 

may be interpreted in terms of a complexation of the tetrahydropyranoxy oxygen 

with the Mg counterion thereby accelerating the addition reaction. 12 
Such inter- 

actions are severely interrupted in 5 by the sterically bulky t-bultydimethylsilyl -. 
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group. After silica gel chromatography, & was obtained as a mixture of diastero- 

mers, pmr, 6 1.28 (s, 5H), 1.29 (s, 4H), 1.1-1.9 (m, 9H), 2.15 (m, 2H), 2.38 (s, 

3H), 3.5-4.2 (m, 5H), 4.55 (m, lH), 7.28 (m, 2H), 7.51 (m, 2H).13 The sulfoxide 

group was removed by treating 5 with aluminum foil l4 in 3% aq HgC12-THF (1:3) at 

60°C to afford 7, (87%) 61.29 (s, 3H),1.49 (s, 9H),1.4-1.8 (m, 6H), 1.89 (m, 2H), 

2.49 (bs, 2H), 3.3-4.1 (m, 4H), 4.59 (m, 1H). Stirring 1 in an acidic medium 

(AcOH-H20-THF, 1:l:l) at 5ooc gave s, 6 1.32 (s, 3H), 1.49 (s, 9H), 1.77 (m, 2H), 

YA = 2.36, yB = 2.56 (AB, q, JAB = 16.2 Hz, 2H), 3.86 (m, 2H), (98%). 

Treatment of 8 with 15% aq. NaOH at 1OO'C for 3 hours afforded 2 

-4.04" (EtOH) (17% enantiomeric excess 16) 

l5 (61%), [ali 

. Attempts to further improve optical 

induction by varying solvents (ethyl ether, THF, DME) and temperatures (-78" to 

-20°C) were unsuccessful (Scheme 1). 

The (-)-R-mevalonolactone, thus prepared from (+)R-methyl p-tolyl sulfoxide 

in 17% optical yield suggest that the enolate anion of 2 preferentially attack 4 

as shown in Figure 1. Unfortunately, the difference of steric effects proximal 
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to the reaction site between the methyl and the 2-tetrahydropyranoxylethyl groups 

are insufficient to allow high optical induction. Further application of the 

optically-active sulfoxide in asymmetric synthesis are currently being explored. 
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