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Introduction 

In recent years a number of natural products containing a thiolactone moiety have been isolated. Some 

of them, like compounds 1-3, have shown antibiotic activity. 1,2,3 

CH3CONH EtNH 

(1) (2) (3a) R=Me 

(3b) R=Et 

A thiolactone ring, like the one in compounds 1 or 2, may exhibit keto-enol tautomerism, the enol form 

being a 2-hydroxythiophene if the ring already contains a double bond. 4 Since the keto form strongly predomi- 

nates in this equilibrium, the preparation of a thiolactone can be achieved by methods of synthesis of 2-hy- 

droxythiophenes. Our interest in the synthesis of analogs of the thiomycins 3 led us to investigate if we could 

take advantage of this fact to obtain thiolactone 7. Accordingly we prepared a suitable precursor 5, and studied 

its conversion to 7 by thiophene hydroxylation methods. We wish to report here the results of our study. 

Results and Discussion 

Compound 5 was obtained as outlined in Scheme 1. Its precursor 4 was prepared by modifying slightly 

O 

. . ~  H3C OH H3C .OCH 3 
a, b c, d, e, f 

CHO + == 
CO2Et CH 3 

H S ~  OEt 
2 (4) (5) 

O 

I Scheme I I 
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Fiesselman's thiophene synthesis. 5 Reduction of the carbethoxy moiety in 4 to the methyl in 5 could be 

achieved in satisfactory yield (60% overall) in a stepwise fashion, as indicated in Scheme 1. With 5 at hand, 

current methods for hydroxylation of mono- and disubstituted thiophenes were tried but found to be unsuccess- 

ful. 6 Vilsmeier formylation of 5 was successfully carried out, but Baeyer-Villiger oxidation of the formylated 

product did not work. While looking for other methods to carry out the desired transformation, we decided to 

try Davis' protocol. This procedure was initially used for the oxidation of organometallic compounds to phe- 

nols or alcohols. 7 It has found application for the oxidation of various other compounds. 8,9,10 Indeed, adding 

2-(phenylsulfonyl)-3-phenyloxaziridine to a THF solution of 5a produced an intense red solution which after 

hydrolysis with aqueous NH4C1 and chromatographic separation afforded 7 in 59% yield, together with a 24% 

yield of 8 (see Scheme 2). 1 ],12 
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Initial experiments were worked up without adding NH4CI, only by evaporating the extract and sub- 

jecting the residue to chromatography. In this way we could isolate hemiaminal 611,12 in 46% yield, providing 

yet another example where such an intermediate has been isolated and thus supporting the proposed mecha- 

nism. 13 
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In Scheme 3 we illustrate the two pathways by which we believe 5a reacts with 2-(phenylsulfonyl)-3- 

phenyloxaziridine. Pathway I leads to the expected hydroxylation product 7 as a consequence of attack at the 
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oxygen atom, while in pathway II, the anion attacks at the carbon atom to form intermediate C, which after 

treatment with NH4CI affords ketone 8. 

In a previous study, 13b the isolation of sulfonamides Y (Scheme 4) was explained as a consequence of 

the organometallic anion's attack on the carbon atom originally present in the oxaziridine ring. That is, if the 

initial adduct is short-lived, it splits into the sulfonylimine X and the normal oxidation product. The organo- 

metallic anion still present in the reaction medium adds to the imine to give Y. No such sulfonamide was de- 

tected in our work, hence the formation of 8 can only be explained by a direct attack of 5a on the oxaziridine. 
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Both, the hydroxylation of a heterocycle using Davis' oxaziridine reagent as well as the direct attack at 

the ring carbon of this reagent are to the best of our knowledge, unprecedented. 

Conclusions 

The hydroxylation of a trisubstituted thiophene was successfully carried out using 2-(phenylsulfonyl)- 

3-phenyloxaziridine to give a thiolactone moiety. The isolation of hemiaminal 6 gives support to the generally 

accepted hydroxylation mechanism, while ketone 8 provides evidence for an unusual mode of attack by 5a at 

the ring carbon atom of the oxaziridine. 14 
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