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Cleavage of 1,3-Oxathiol-2-one Rings with n-Butyllithium
A New Route to Alkyl Thiolates

Short Communication
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1,3-Oxathiol-2-ones are converted by r-butyllithium into alkynyl thiolates.
( Keywords: 1,3-Oxathiol-2-ones; Alkynyl thiolates)

Spaltung von 1,3-Oxathiazol-2-on-Ringen mit n-Butyilithium. Ein neuer Weg zu
Alkylthiolaten (Kurze Mitteilung)

1,3-Oxathiol-2-one werden mit »-Butyllithium zu Alkinylthiolaten umgesetzt.

5-Substituted-1,3-oxathiol-2-ones 1°, possessing reactive vinyl ester
and thioloester functionalities, undergo nucleophilic displacement re-
actions at the carbonyl carbon with amines?. We have found that n-
butyllithium follows another path of cleavage of the 1,3-oxathiol-2-one
ring, which leaves the carbonyl group intact. When 2 moles of n-
butyllithium in s#-hexane were added to an anhydrous tetrahydrofuran
solution of 1 mole of 5-phenyl-1,3-oxathiol-2-one (1b) at —70°C, and
methyl iodide was subsequently added to the yellow reaction mixture, 1-
methylthiol-2-phenylethyne (4d) (see Table 1) was isolated after common
water work up and distillation. Furthermore, valeric acid> was obtained
with 50% yield from the water layer. The formation of lithium al-
kynethiolates 3 can be rationalized by the reaction paths as shown in the
formula scheme.

The first step is a nucleophilic eliminative ring fission*. The mechanism
of cleavage of thiocarbonates 2 is not yet clear. H-NMR spectra,
however, of the reaction mixtures before distillation show: (i) absence of
substrates 1 if 2.0 and even 1.8 moles of n-butyllithium were used, (ii)
presence of only 25% of the amount of substrate 1b if an equimolar
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amount of n-butyllithium was used. The necessity of less than a 2/1 ratio of
n-Buli supports path A, since some carbon dioxide can react with n-
butyllithium to form the lithium salt of valeric acid. However, path B
cannot be completely excluded®. If water was carefully added at —70°C
to a tetrahydrofuran/hexane solution of lithium 2-phenylethylencthiolate
(3b), trans-2, w-diphenyl-1,4-dithiafulvene (4 f) was isolated [53%, m. p.
202-204°C?® (chlorobenzene)].
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It is notable that deprotonation at the sp>-hybridized carbon takes
preference over nucleophilic attack at the carbonyl group or formation of
an allyl lithium derivative. This result is due to the activating effect of
sulfur and oxygen on the metallation’.

In summary, metallation of 1,3-oxathiol-2-ones provides a new
method for generation of alkynyl thiolates which represent useful
synthetic intermediates?®.

References

Muehlbauer E., Weiss W., Ger. Pat. 1233882 (1965); C.A. 66, 95023 (1967).
Grobelny D., unpublished data.

The product was identified by LR. 'H-NMR and microanalysis.

For a review, see: Stirling Ch. J. M., Chem. Rev. 78, 517 (1978).

Wakefield B. J., The Chemistry of Organolithium Compounds. Oxford:
Pergamon. 1974.

% Raap R., Can. J. Chem. 46, 2251 (1968).

Gschwend H. W., Rodriguez H. R., Org. Reactions 26, 1 (1979).

a) Rodionova L. S., Petrova M. L., Petrov A. A., Zh. Org. Khim. 17,2071.(1981);
b) Sukhai R. S., Jong R., Brandsma L., Synthesis 1977, 388.

O N

o0

Verleger: Springer-Verlag KG, Molkerbastei 5, A-1010 Wien. — Herausgeber: Osterreichische Akademie

der Wissenschaften, Dr. Ignaz -Seipel-Platz 2, A-1010 Wien, und Gesellschaft Osterreichischer Chemiker,

Eschenbachgasse 9, A-1010 Wien. — Redaktion: Wahrmger Strafle 38, A-1090 Wien. — Hersteller: Adolf

Holzhausens Nachfolger, Kandlgasse 19-21, A-1070 Wien. — Verlagsort: Wien. — Herstellungsort:
Wien. — Printed in Austria.



