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SYNTHESIS OF 5,5'-DIALKOXY-2,2'-DIOXAZOLYLSULFIDES
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Abstract- Alkyl isocyanoacetates T reacted with sulfur dichlo-
ride to give the intermediate sulfides IV which on treatment
with triethylamine afforded the hithertc unknown dicxazelylsul-

fides II.

In a previous paper1 we reported a novel synthesis of the oxazole ring, starting
from alkyl isocyancacetates and arylsulfenyl chlorides.

Continuing our studies on the reactivity of alkyl iscocyanocacetates toward compounds
having S-Cl groups, we prepared 5,5'-dialkoxy-2,2'-dioxazolylsulfides IT starting

2
from alkyl isocyanocacetates I and sulfur dichloride as described in Scheme I.
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Concerning the synthesis some remarks can be made: it is reascnable to assume that
the first attack of sulfur dichloride takes place on the carbenoid carbon of iso-
nitriles I to give 8-chloroiscthiocarbamoyl chlorides IIT and then another molecule
of alkyl isocyancacetate will give the key intermediates IV.

A possible pathway for the ring-closure reaction is reported in Scheme II. Even
though intermediates IV could not be isolated due to their instability, space fill-
ing models suggest a molecular arrangement with cone methylene group syn with respect
to the sulfur atom whereas the other one lies in the anti position. Accordingly an
out of plane attack of electron pair of the oxygen on the sp2 carbon might be as-

sumed. This would prevent the sterecchemistry of IV from being c¢rucial in the for-
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mation of the final product.
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Isolation of sulfides II confirmed the presence of IV in the reaction medium. Sul-
fides II were obtained in high yields by performing the reaction at =70 °C; when
higher temperatures were employed the yields drastically decreased because of the
decomposition of the unstable intermediates IV into the isocyanide dichlorides V

and the iscothiocyanates VI3:
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Previously Zumach and Kihle stated that reaction between S-chloroisothiocarbamoyl

chlorides and isconitriles affords isocyanide dichlorides and isothiocyanates:

€1 L
R—N==( + R—N=C R—N==C + R—-N—(=$S
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but no hypothesis on the reaction mechanism was advanced.

Since the reaction between SCl2 and isonitriles in molar ratize 1:2 can be regarded
as the reaction between equimolecular amounts of S-chloroiscthiccarbamoyl chlorides
and isonitriles, the results of this study account for the presence of the key
intermediate R-N=CClSClC=N-R in the reaction described by Zumach and Kihle.

The structure of dioxazolyl sulfides II was assigned on the basis of their 1H—nmr
and mass spectra. In the 1H—nmr spectra of II a singlet signal at about 6.5 § was
detected, due to the two equivalent protons at the 4-position. In the mass spectra
of II, besides the molecular ions [M(IIaJ1+ m/z 228 and [M(Ilb)]+ m/z 256, the
fragnent ions [Oxazole+S+0R]+ m/z 130 (R=Me) or m/2 144 (R=Et) and [Oxazole+5:!+
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m/z 99 were Jetected and this agrees with the assigned structure.
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