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nd boron adducts of sydnone
imine derived anionic N-heterocyclic carbenes †

Tyll Freese,a Jan C. Namyslo,a Martin Nieger b and Andreas Schmidt *a

The sydnone imines (5-benzoylimino)-3-(2-methoxypheny l)-sydnone imine and molsidomine were deprotonated

at C4 to give sydnone imine anions which can be represented as anionic N-heterocyclic carbenes, respectively.

Trapping reactions with sulfur gave unstable sydnone imine sul � des which were stabilized by the formation of

methyl thioethers, methyl sul foxides, gold complexes [(PPh3)Au–S-sydnone imine] and a bis(ligand) mercury( II)

complex. The latter possesses a tetrahedral coordinati on of the mercury central atom to the sulfur atoms with

the N6 nitrogen atoms coordinating as neutral ligands . Water converted the molsidomine anion into ethyl(2-

morpholino-2-thioxoacetyl)carbamate. Mercury( II)chloride and triphenylborane were employed to trap the

sydnone imine carbenes as mercury complexes as well as BPh3 adducts.
Introduction
Mesomeric betaines (MB) can exclusively be represented by
several zwitterionic canonical forms in which the positive and
negative charges are delocalized within a common p-electron
system. They have proven to be versatile starting materials for
the generation of N-heterocyclic carbenes (NHC) as well as of
their anionic derivatives 1 which play important roles in
synthesis and catalysis. According to a recent classi� cation
which is based on a matrix-connectivity analysis, � ve distinct
classes of mesomeric betaines can be di� erentiated.2 As exam-
ples, conjugated (CMB), cross-conjugated (CCMB) and pseudo-
cross-conjugated mesomeric betaines (PCCMB) di� er in their
charge distribution with respect to the canonical formulae. 3 In
addition, characteristic dipole types of each class can be
dissected from the mesomeric structures.3 Conjugated and
cross-conjugated mesomeric betaines di� er also in their fron-
tier orbital pro � les.4 Not unexpectedly, the distinct types of
mesomeric betaines show di� erent chemical behaviours which
is also re� ected in their potential transformations into distinct
types of N-heterocyclic carbenes.1,5 Thus, pseudo-cross-
conjugated mesomeric betaines such as imidazolium-2-
carboxylate 1 are by far the most widely applied betaines for
the generation of NHCs 2, because they decarboxylate thermally
under relatively mild conditions. 6 Pyrazolium-3-carboxylates,7
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react similarly to give the corresponding NHCs in situ, respec-
tively. In general, the extrusion of heterocumulenes from
pseudo-cross-conjugated mesomeric betaines is a valuable tool
to generate NHCs. By contrast, cross-conjugated mesomeric
betaines (CCMB) such as pyrazolium-4-carboxylates3 require
harsh reaction conditions for the formation of remote N-
heterocyclic carbenes 4 so that this approach is not useful
from a synthetic point of view. 10 Some mesomeric betaines
undergo reactions via their formal tautomers which are N-
heterocyclic carbenes. The CMB5 and the CCMB 7 are exam-
ples. Thus, nitron 5 reacts with sulfur to give a urea derivative as
formal trapping product of the carbene 6.11 According to
a computational study on relative stabilities of mesoionic and
N-heterocyclic carbene tautomers in dependence on substituent
e� ects, nitron 5 is by 2.3 kcal mol� 1 more stable than its car-
bene 6.12 Similarly, betaine 7 tautomerizes to give carbene8.13

Deprotonation of mesomeric betaines such as 9 results in the
formation of anionic N-heterocyclic carbenes 10 (Scheme 1).14
Scheme 1 Examples of mesomeric betaine – N-heterocyclic carbene
transformations.
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