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Linkage isomerism involves the existence of two com-
plexes differing only in the mode of attachment of an
ambidentate ligand to the metal atom. This paper de-
scribes the synthesis, the physical methods used in
structural elucidation, and the factors that determine
the formation and stability of 32 linkage isomeric pairs
involving seven ambidentate ligands. [The SCI®
indicates that this paper has been cited in over 270
publications, making it the most-cited paper from this
journai.]
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The genesis of this paper may be traced to the mo-
ment in 1963 when, hunched over an IR spectropho-
tometer in a laboratory in Northwestern University’s
Technological Institute at 1:30 a.m., | watched a pen
trace the confirming evidence that | had, indeed, syn-
thesized the first inorganic linkage isomers of the
thiocyanate ion.! The impacts of this discovery were
both immediate and | ange: My doctoral mentor,
Fred Basolo, was roused from his slumber by a tele-
phone call to share the joy that always accompanies
scientific discovery, light appeared at the end of my
PhD tunnel, and, given the green light by Basolo, |
initiated a research program that has focused on the
coordination chemistry of ambidentate ligands to
this very day, some 100 research publications later.

The growth of interest in these “schizophrenic”
ligands has paralleled the bu eonin? interest in in-
organic chemistry. Although the first linkage isomer-
ic pair was isolated 131 years ago, 37 years elapsed
before their true nature was predicted,! and it was
not until the 1960s that this was finaily confirmed.!
In 1962 F.A. Cotton and G. Wilkinson’s classic text?

devoted a grand total of seven lines to the subject
of linkage isomerism. Sixteen years later, ).E.
Huheey3 allocated 72 pages to the subject in his
widely adopted text. In t{-e same vein, our 1963
thiocyanato/isothiocyanato linkage isomer synthesis
represented only the second example of this phe-
nomenon in inorganic chemistry, all previous reports
having involved nitrito/nitro linkage isomerism.
The paper that spawned this commentary listed a
total of 32 known linkage isomeric pairs in 1968.
Eight years later, the number had more than tri-
pled.* The most recent comprehensive review,’ a
text that deals solely with the coordination chemistry
of the pseudohalide ions, includes a staggering total
of 4,217 references, a whopping increase of 56 per-
cent over those cited in the original German version
oietge text published six years earlier. Growth, in-
¥

Historically, the study of the coordination chem-
istry of ambidentate ligands has proceeded through
five relatively distinct phases: (1) the use of ambi-
dentate ligands in basic coordination chemistry

ies wi regard to their potential ambidentate
character, (2) the development of chemical and phys-
ical probes for the determination of the bonding
modes of ambidentate ligands, (3) the rational syn-
thesis of linkage isomers of ambidentate ligands,
(4) the elucidation of the factors that determine the
bonding modes adopted by ambidentate li; , and
(5) the extrapolation and application of the under-
standing achieved in the preceding studies to ques-
tions involving bonding in coordination complexes
in general.

Relatively recent work in our laboratories emanat-
ing from the fifth phase has led to such disparate dis-
coveries as complexes of gold in the highly unusual
+2 oxidation state® and a study of the ort. etal-
ation reactions of ambidentate phosphonium, arso-
nium, and sulfonium ylides.” Most recently, we have
come full circle with our synthesis® of structural iso-
mers involving the ambidentate SeCN~ ion.

In retrospect, the significance and utility of my pa-
per may be traced to its timing. Whenever any field
of scientific endeavor experiences sudden, rapid
growth, a critical review article is needed to organize
and codify the seminal studies for the workers in the
field, both current and future. I simply struck while
the iron was hot.
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