An effective synthesis of 4-alkynyl-substituted sydnones

II'ya A. Cherepanov, Diana D. Bronova, Elena Yu. Balantseva and Valery N. Kalinin*
A. N. Nesmeyanov Institute of Organoelement Compounds, Russian Academy of Sciences, 117813 Moscow, Russian Federation.

Fax: +7 095 135 5085

3-Phenyl-4-trimethylsilylethynylsydnone has been obtained for the first time, and a preparative method for the exchange of a
Me,Si group by an organic substrate from organohalides in the presence of Pd°/Cu', Et;N and Bu}NF-3H,0 is proposed.

Mesoionic heterocycles, especially sydnones and sydnone
imines, are of considerable interest as potentialy
physiologically-active compounds.* The additional introduction
of carbo- and/or heterocyclic substituents into sydnones can
have a great impact on their biological activity. Previously we
have found that 4-cuprio-3-phenylsydnone reacts with
organohalides in the presence of Pd® to give cross-coupling
products including 4-alkynyl-substituted sydnones.®3

In thiswork we tried to obtain 4-ethynyl-3-phenylsydnone 1,
because this compound is usable as a base for the synthesis of
different 4-carbo- and 4-heterocyclic derivatives of sydnones

by cycloaddition [3+2] and [4+2] reactions*® However,
our attempts to synthesize 1 from reactions of
1-bromoacetylene with 4-cuprio-3-phenylsydnone under Pd° or
Pd" catalysis conditions have not been successful. This may be
due to the rather high acidity of the CH bond in terminal
acetylenes.

In this respect, to obtain 1 we have used 1-bromo-
2-trimethylsilylacetylene® as the acetylenic compound for
the cross-coupling reaction, because it is known that the
silicon7—carbon bond in acetylenes is easily cleaved by fluorine
anion.

Table 1 Palladium-catalysed cross-coupling reaction of 4-ethynyl-3-phenylsydnone (1, in situ) with organohalides.
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Reagents and conditions: i, BuzNF-3H,0, THF, 20 °C; ii, 5% Pd(PPh),,/5% Cul, 4 equiv. Et;N, THF, 20 °C, 2-24 h.
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Scheme 1 Reagents and conditions: i, Pd(PPh;),, THF, 2060 °C.
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Scheme 2 Reagents and conditions: i, 5% Pd(PPhs),, THF, 20°C;
i, BUJNF-3H,0.

It has been found that the interaction of 4-cuprio-
3-phenylsydnone with 1-bromo-2-trimethylsilylacetylene under
Pd® catalysis readily results in the formation of the desired
3-phenyl-4-trimethylsilylethynylsydnone — (5-oxido-3-phenyl-
4-trimethylsilylethynyl-1,2,3-oxadiazol-3-ium) 2.

Treatment of 2 with BujNF-3H,0 in THF at 0 °C promotes
rapid cleavage of the C-SiMe; bond and the formation of 1
(HPLC data), but al our attemps to prepare 1 in pure form
failed dueto itsinstability.

Terminal acetylenes react with organohalides under
Pd®/CU' catalysis and in the presence of bases to afford cross-
coupling products.®® Compound 1 formed in situ from 2 under
the action of BUjNF-3H,0 also readily engages in this cross-
coupling reaction with vinyl-, aryl- and heteroaryl-halides to
give l-substituted-2-(3-phenylsydnon-4-yl)acetylenes. The
main results are presented in Table 1.¥

From Table 1, the palladium-catalysed cross-coupling
reaction of 1 with iodoaryls occurs rather fast and in good
yields (runs 1-3,5) whereas bromoaryls (runs 4,8) hardly react
a dal. Bromovinyl (run 6), 2-iodopyrydine (run 7) and
4-bromo-6-methyl-2H-pyran-2-one (run 9) form cross-coupling
products in moderate yield.

In conclusion, the cross-coupling reactions proposed here are
useful as preparative methods for obtaining disubstituted
acetylenes where one substituent is a sydnonyl radical.

The authors are very grateful to Dr. O. S. Shilova for the
sample of 4-bromo-6-methyl-2H-pyran-2-one.
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