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2-Substituted-5-acetyl-4-thiazolyltriflates give in good
yields functionalised pyrido[3,4-c]Jthiazoles through combined
palladium-catalysed  coupling with  l-alkynes/6-endo-dig
annulation reactions in the presence of ammonia.

The presence of the thiazole moiety in the structures of
several naturally occurring molecules with important antibiotic,
endothelin converting enzyme inhibitor, anti-tumor, and
immunosuppressive properties, continues to spur intensive
synthetic efforts regarding their acquisition.' In vitro cytotoxicity
of a large number of condensed thiazoles has been tested against
several cell lines.

We have recently focused our attention on the synthesis of
2-substituted-5-acetyl-4-hydroxythiazoles 1 by the reaction
between conjugated azoalkenes and thioamides and removal of
NH-BOC-hydrazo protecting group.3

In connection with our ongoing interest in developing new
synthetic strategies for the construction of heterocyclic rings
involving alkyne derivatives,® we thought that the 2-substituted-
S-acetyl-4-thiazolyltriflates 2 (Scheme 1) could represent the
starting building block for the synthesis of functionalised
condensed thiazoles.

Although some reports of palladium-catalysed coupling
reactions of halothiazoles and 2-halo-A’-thiazolines have
appeared in the literature,® no examples of palladium-catalysed
coupling exist for thiazolyltriflates. In the last years the
application of aryl/heteroaryl and vinyl triflates has broadened
enormously. We assumed that the choice of the
trifluoromethanesulfonate® as leaving group is a key point to
obtain fruitful results for the introduction of a functionalised
carbon-side chain into these heteroaromatics.
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Table 1. 4-Alkynylthiazoles 3, and pyrido[3,4-c]thiazoles 4
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Indeed the triflates 2a-g, easily prepared in good to high
yields (62-94%) from 2-substituted-5-acetyl-4-hydroxythiazoles
under usual reaction conditions,” undergo palladium-catalysed
coupling with 1-alkynes,® at room temperature, to afford the 2-
substituted-5-acetyl-4-alkynylthiazoles 3a-j (45-95% yield)
(Scheme 1 and Table 1).

The subsequent treatment of 3a-j with ammonia in MeOH
leads to the formation of the pyrido[3,4-c]thiazoles’ 4a-j
(Scheme 2 and Table 1) in excellent yields (74-96%) through
sequential ~addition/elimination/cycloammination reactions.'®
The reaction mechanism probably involves the formation of an
imine'! that undergoes a regioselective 6-endo-dig cyclization to
give 4.
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The regioselective outcome of the annulation reaction (6-
endo-dig cyclization vs. 5-exo-dig cyclization) can be
determined by the suitable choice of the starting y-ketoalkyne
derivative: the sequential addition/elimination/cycloammination
of 4-pentynones gave 2,3,5-substituted pyrroles and fused
pyrrole systems,'® while the presence of y-ketoalkyne moiety in
an aromatic framework is responsible for the 6-endo-dig
cyclization.

In conclusion the combined palladium-catalysed coupling
of the easily obtainable 2-substituted-5-acetyl-4-thiazolyltriflates
with alkynes/6-endo-dig annulation reactions in the presence of
ammonia represents a simple and efficient method for the
preparation of functionalised pyrido[3,4-c]thiazoles.
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