
POSTER SESSIONS: 5. COMPLEXES OF BIOCHEMICAL INTEREST

the exo carbonyl groups turn into the cavity to
form ligands with the metal ion [5,6,10-12]. In ad-
dition, cis/trans isomerism of amide bonds may
occur [2,18], intramolecular hydrogen bonds are
broken [1,2,18], and elongated peptide ring back-
bones become folded. Examples will be presented.
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THE EFFECT OF SODIUM ION
INTERFERENCE ON BIOINORGANIC
FORMATION CONSTANTS
DETERMINED BY GLASS
ELECTRODE POTENTIOMETRY

Recently, a library of computer programs for the
determination of metal-ligand formation cons-
tants, called ESTA (Equilibrium Simulation for
Titration Analysis), has been developed [1]. These
programs permit various corrections which are
important in the measurement of thermodynamic
parameters required by those modelling metal-ion
interactions in biological fluids (e.g. blood plas-
ma, intestinal juice and saliva [2]). Changes in
ionic activities, liquid junction potentials and ion-
-selectivity of the electrodes used for potentiome-
tric titrations can be calculated [3].
Such corrections become necessary when the back-
ground ionic strength of a titration is not high
enough to remain reasonably constant. This is
often the case in work of biological relevance,
where ionic strengths less than 200 mmol dm -3 are
commonplace. Moreover, the formation constants
of many bioinorganic systems are such that pH
measurements need to be made in relatively alkali-
ne solutions where sodium ion interference with
the glass electrode response is most pronounced.
The object of the present work was to quantify
the effect of this interference and to assess the
seriousness of neglecting it in a typical study
of a metal-ligand interaction with bioinorganic
interest.
In the first stage, potential differences arising
from the presence of sodium ions in the titration
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solutions were characterised in terms of two para-
meters, K and a. K is the selectivity coefficient
in the NICOLsKI equation [4] when a= 1. Data
were collected experimentally and from the lite-
rature [5].
In the second stage, experimental titration data
for the binding between zinc(II) and the amino
acid, cysteine [6,7] were analysed using the ESTA
program. Sodium ion interference was found to
introduce a systematic error, rising to several mil-
livolts towards the end of each titration. As a
result, the first protonation constant of cysteine
(log 0101 = 10.01) was lowered by 0.03 log units by
omitting from the numerical analysis the effects
of sodium ion in the background electrolyte. Lar-
ger differences were found for the metal-ligand
formation constants (e.g. 0 log Ono = 0.06;
O log 0330 = 0.1). Generally, the errors were about
ten times larger than the calculated standard de-
viations for the corresponding formation cons-
tants.
It may be concluded that significant systematic
errors have affected many bioinorganic formation
constants determined in sodium ion background
electrolyte solutions. However, with modern glass
electrodes, the magnitude of these errors is pro-
bably about the same as other systematic effects
(such as those arising from errors in the analytical
concentrations of the solutions being titrated). Ne-
vertheless, they are sufficiently serious to warrant
attention in any precise determination of forma-
tion constants for bioinorganic purposes.
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SYNTHESIS AND CHARACTERIZATION
OF d-BLOCK COMPLEXES
WITH BROMAZEPAM AS LIGAND

Working in the field of 1,4-benzodiazepines of
biological and pharmacological interest as ligands,
we report the complexes of ruthenium(III),
osmium(III), rhodium(111), iridium(III), palla-
dium(II) and platinum(II) halides with
7-bromo-1,3-dihydro-5-(2-pyridil)-2H-1,4-ben-
zodiazepin-2-one (bromazepam).

N

These new derivatives, of the ML 3 X3 and MLX2

type, have been characterized on the basis of ele-
mental analyses, IR and electronic spectra, multi-
nuclear NMR studies, conductivity measurements,
magnetic susceptibility data and thermal analyses.
These studies suggest a pseudo-octahedral struc-
ture for rhodium and iridium derivatives and a
square planar geometry for the palladium and pla-
tinum ones. The ligand behaves always as biden-
tate through the nitrogen in 4-position of the
diazepine ring and the nitrogen of the pyridine
ring.
Assignments for the metal-ligand and metal-halide
bands have been made.
The results will be compared with those obtained
with other 1,4-benzodiazepines.
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