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Summary: The sulfoxide-directed lactonization of several trisubstituted 

vinyl sulfoxides with dichloroketene proceeds in a completely stereospecific 

manner. The lactonization of (E)-3(R)-E-tolylsulfinyloctene occurs with com- 

plete enantiospecificity to produce a precursor for the synthesis of optically 

pure oak lactones. 

Several years ago we described a new type of stereospecific cyclization of 

dichloroketene and vinyl sulfoxides to yield y-arylthio-y-butyrolactones. 
1 

More recently we found that optically pure l-arylsulfinyl cyclohexenes undergo 

this lactonization process with complete enantiospecificity leading to opti- 

tally pure bicyclic y-butyrolactones. 
2 

Since this latter study only included 

cyclic vinyl sulfoxides, it was imperative to test the generality of this 

chirality transfer from sulfur to carbon in acyclic systems. Furthermore, it 

was desirable to correlate the configuration of the sulfoxide group with the 

absolute configurations of the new created carbon centers. In this report we 

describe the sulfoxide-directed lactonizations of several trisubstituted 

acyclic vinyl sulfoxides, and the asymmetric synthesis of optically pure 

(3S,4R) and (3S,4S)-3-methyl-4-octanolides or Quercus (oak) lactones. 

When the trisubstituted vinyl sulfoxides, 3 l-3, were treated with an ex- -- 
cess of trichloroacetyl chloride and zinc/copper couple in refluxing ether, 

good yields of the corresponding y-butyrolactones, 4-6, were obtained4 -- 
(Scheme I). The dichlorolactones were readily dechlorinated to the y-thio- 

aryl-y-butyrolactones (7,8) with an aluminum amalgam in aqueous THF. 5 Pre- -- 
vious examples 1 reported by us only included 2-substituted vinyl sulfoxides. 

In the case of sulfoxide 2, the reaction is not affected by the 8-B-disubstitu- 

tion pattern, a fact that is consistent with an intramolecular process. 
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Scheme I 
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1: Rl=3,4(MeO)2Rh, R2=Me; R3=H 2 (60%) - 7 (90%) 

2: - Rl=H, R2="-Bu, R3=Me 5 (70%) _- 
- 

3: Rl=n-Bu, R2=Me, R3=H 6 (75%) (90%) _ 8 

The stereospecific removal of sulfur from lactones 4-8 is an extremely im- -- 

portant operation if one is to retain the newly created chiral centers. In 

general, Raney nickel desulfurizations are not known to be stereospecific. 
6 

In the case of cyclohexenylbutyrolactones, 
2 

Raney nickel desulfurization was 

stereospecific because the ring-fused butyrolactone is the thermodynamically 

more stable cis-lactone. For desulfurizations of lactones 4-8 - -r there is no 

anticipated thermodynamic control. We found that the Raney nickel desulfuri- 

zation of lactone 7 proceeded with very high stereoselectivity (~25% chemical 

yield) to give the cis-lactone 2, contaminated with only a trace of its trans 

isomer, 10 (ca. 
-7 

3O:l). - On the other hand, Raney nickel desulfurization and 

dechlorination of lactone 5 produced a 40% yield of a mixture of cis and trans 

lactones, 11 and 12, in a ratio of 2:l. In an effort to ex- - respectively, 

amine other methods for desulfurizations and dechlorinations, we studied the 

reactions of tri-n-butyltin hydride' with lactones 4 and 6 _* In these cases, 

the yields of lactones (9,10,11,12) were much higher, but again mixtures of -_-- 

cis/trans isomers were produced (9/10 --' 2.3/l; 11/12, l/1.8). It is interest- -- 

ing to note that desulfurization of lactones 4 and 7 with tin hydride or 

Raney nickel results in a higher degree of retention of stereochemistry, sug- 

gesting that the aryl group is special. 

As a test for the asymmetric induction inherent in the lactonization 
9 

process, we prepared the optically pure (R) sulfoxide 3 and converted it into - 

the optically active dichlorolactone 5 ([cxlD = +13.04, acetone). Desulfuri- 

zation and dechlorination of 6 with tri-n-butyltin hydride produced the - - 

(3S,4R) and the (3S,4S)-3-methyl-4-octanolides 11 and 12, known as oak lac- - 

tones (Scheme II). These lactones were separated by flash chromatography, and 
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Scheme II 
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(93 (WR): (3S,4S)E (3S14R) 12 

their optical rotations were identical to literature values. 
10 

Since the 

absolute configurations of the lactones have been determined, 
10 

our results 

reveal that the (R) sulfoxide produces the (3R,4R) configurations in the 

chlorolactone 6 and ultimately the (3s) configuration of the cis and trans oak - 

lactones. This last fact suggests that the chirality transfer proceeds from a 

sulfoxide conformationinwhichadouble bond bisects the angle created bv the 

sulfur-oxygen bond and the lone pair of electrons. 
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