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a b s t r a c t

This short review describes the synthesis and structural characteristics of methylene, xylylene and biphe-
nyl-bridged dicobaloximes. The bridged dicobaloximes are easily synthesized by oxidative alkylation
method and the yield of dicobaloxime depends on many factors like reaction time, solvent, dihalide:Co(I)
ratio and also on the nature of dihalide used. The NMR and structural studies have been described. The
cobalt-bound CH2 and dioxime protons in xylylene-bridged dicobaloximes become nonequivalent at
sub-zero temperature and this is caused by the restricted rotation of the Co–C bond. However, the
nonequivalence in biphenyl-bridged dicobaloximes is caused by atropisomerism and/or restricted rotation
of C–Ph/Co–C bond. Two cobaloxime units of biphenyl-bridged dicobaloximes are symmetrical, and can be
looked at as two independent benzyl cobaloximes and there is no direct or indirect interaction between
them. In the xylylene-bridged dicobaloxime, one cobaloxime unit affects the structural parameters of the
other unit through axially bridged benzyl group, which is sandwiched between two dioxime wings.
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1. Introduction

Although the organometallic chemistry of cobalt has been
known since 1949 when Ingles and Polya [1,2] reported the synthe-
sis of RCoX3, RCoX2, the real breakthrough came after the discovery
of the B12 based enzymes, the only naturally occurring Co–C bond
[3,4]. The scientists got interested in mimicking the chemistry and
hence synthesized many simple model compounds. In some respect
these simple models have been useful in understanding some of the
basic features of the more complex bio-systems [5–9], thereby
providing clues into the elusive mechanisms of B12 dependent
enzymatic processes [10–13]. Among all the known models, two
classic simple model compounds, cobaloximes (proposed by
Schrauzer) [14–16] and iminocobaloximes (known as Costa com-
plex) [17,18] have been the most studied systems (Fig. 1). Many
complexes with Schiff-base type ligands like Salen, BAE [19] have

also been reported. Some of the recently appeared model com-
pounds have been derived from Costa compound.

� Lariat model (Marzilli, 1992) [20].
� Advanced Costa’s model (van der Baan, 1995) [21].
� Model with three membered ring (1996, Marzilli) [22].
� Model with hexadentate ligand (1997, Marzilli) [23].
� Tridentate imino-oximato model (Randaccio, 1996) [24].
� Amino-oxime model (Randaccio, 2001) [25].

Though the chemistry of mononuclear organocobaloximes is
rich, well documented and reviewed periodically [5–8,26,27], sur-
prisingly not much has been reported on the bridged dinuclear
organocobaloximes. The bridging in the dicobalt system can occur
in several ways, for example, it can occur through the neutral base
ligand [28–34] or inorganic ligand [35–41], through axial organic
ligand [42–47], it can even be through the equatorial ligand and
a combination of processes [34,48–55]. Bridging through the equa-
torial ligands or mixed types of bridging is rare and mostly known
with hetero bimetallic systems [56–62]. However, mainly two
types of bridging viz. ligand-bridged and organo-bridged have
been studied (Scheme 1).

Although the ligand-bridged bimetallic complexes including
cobaloximes have been extensively studied and reviewed, not
much work on the neutral organo-bridged dicobaloximes B(diox-
ime)2Co–R–Co(dioxime)2B bearing two reactive Co–C bonds have
been carried out. In 1966, Schrauzer and Windgassen [42] were
the first to mention the synthesis of neutral methylene-bridged
dicobaloximes, PyCo(dmgH)2–(CH2)n–Co(dmgH)2Py (where n = 3,
4) however, these complexes were only partially characterized.
Formation of B12-dimer through a reaction of B12s with 1,4-dibro-
mobutane was first suggested in 1964 by Smith et al. [63] although
no evidence concerning its structure was given. They found that
such dimeric coenzyme analogs were formed only when the bridg-
ing carbon chain length exceeded three units, as predicted by
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Fig. 1. Chemical structure of (A) Cobaloxime and (B) Costa’s model.
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Scheme 1. Schematic representation of bridged dicobaloxime.
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