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For thiocyanato complexes, C-N vibration frequen-
cies were correlated with the thiocyanate binding,
M-NCS, M-SCN, or M-NCS-M. The binding
preference, -NCS or -SCN, of a cation was related
to the relative importance of electrostatic and co-
valent contributions to the bonding. Our conclu-
sions were g lised to other ligands. We dis-
cussed critically nbonding and ligand-field
strengths. [The SC/® indicates that this paper has
been cited in over 285 publications since 1961.]
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“The ‘paper was written while | was a
graduate student with R.).P. Williams at Ox-
ford University. 1t was a spin-off from my
research topic, molybdenum coordination
chemistry. Our interest was in the biological
roie of molybdenum, but first we had to sort
out the coordination chemistry. | read up on
molybdenum in Sidgwick’s The Chemical
Elements and Their Compounds, still a clas-
sic.! A compound which looked interesting
was the red-brown molybdenum(V) thiocy-
anate complex, (pyridinium) [MoO,(NCS);).
The formula suggested five-coordinate mo-
lybdenum, possibly an unsaturated molyb-
denum atom of the type we might imagine
to bind substrate molecules in a molybdoen-
zyme. We made the compound, but it
turned out to be diamagnetic, a dimer with
six-coordinate molybdenum(V).

“The work developed in two directions:
the chemistry of oxomolybdenum species?
and the structure and bonding of thiocya-
nates. To write a structure we needed to
know whether NCS was bound to molybde-
num through nitrogen or sulphur. To solve
this problem, before X-ray crystallography
was routine, we used infrared spectroscopy.
The position of the C-N stretching vibration
had already been used to decide between

bridging and terminal thiocyanate. | made a
large number of thiocyanate complexes and
recorded their ir spectra in the Dyson Perrins
Laboratory (organic chemistry) because the
Inorganic Chemistry Laboratory did not
possess anir spectrometer. It was not then a
technique much used by inorganic chemists.
The C-N vibration frequency decreased
from bridging to S-bound to N-bound thiocy-
anate but the correlations were blurred by
other structural factors. There was,
however, no doubt that the molybdenum-
thiocyanate binding was through nitrogen
(later confirmed by X-ray crystallography),
so we had solved the problem we started
with. We went on to discuss the reasons for
the observed orientation of thiocyanate to
different cations. Thiocyanate, in presenting
cations with a choice of N- or S-binding, is a
good test of binding preferences. The paper .
stressed the relative importance of electro-
static and covalent binding, rather than
n-bonding and the spectroscopically de-
rived, alleged ligand-field strengths, then
very much in vogue.

“My contribution was to make the com-
pounds, measure and sort out the spectra,
and then with Williams, my supervisor, to
discuss the wider implications. Doing the
work taught me a lot about getting and sort-
ing out data and, while not overdoing the in-
terpretation, looking at the wood as well as
the trees. | continued in molybdenum chem-
istry, mostly with sulphur ligands. Our paper
showed a clear class a behaviour on the part
of molybdenum. It is perhaps ironic that the
biological chemistry of molybdenum, which
was our starting point, is dominated by mo-
lybdenum-sulphur interactions.

“Why has our paper been frequently
cited? We set up ir spectroscopic criteria,
still useful, for thiocyanate binding and we
established thiocyanate as a probe for cat-
ion binding preferences. Qur paper has been
followed by work on thiocyanate and other
ambidentate ligands using many different
structural and spectroscopic techniques.3
Also, we generalised to other ligands. Our
paper was central to the discussion, still
continuing,4 and highlighted in biological in-
organic chemistry,> of the facts and theories
of cation-ligand binding.”
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