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Caffeine and theophylline are cheap, natural alkaloids that feature a bicyclic ring system derived
from xanthine (Fig. 1). Upon alkylation, their imidazole moiety may be converted into imidazolium
salts, which afford imidazolylidene N-heterocyclic carbenes (NHCs) upon deprotonation. Alter-
natively, the formation of a hypoxanthinium salt from the 6-membered ring of caffeine provides a
distinct entry point to access the chemistry of amido-amino NHCs [1].
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Fig. 1 NHCs derived from caffeine and theophylline.

The replacement of phosphine ligands by NHCs onto a ruthenium-alkylidene scaffold has led to a
second-generation of highly efficient catalyst precursors for olefin metathesis [2, 3]. In particular,
compounds featuring a benzimidazolylidene carbene, such as the BTol ligand, were highly active at
promoting the ring-closure of tetrasubstituted cycloalkenes [4] (Fig. 2). In this communication, we
shall disclose our recent endeavours to synthesize NHCs derived from caffeine and theophylline,
and their use as ancillary ligands in ruthenium-catalyzed RCM reactions.
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Fig. 2 RCM reactions catalyzed by second-generation ruthenium-alkylidene catalysts.
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