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Complex-formation Reactions of Dichloro(L-methioninato)-
palladium(un) with Inosine and Inosine 5-Monophosphate.
Labilization induced by the S-Donor Chelatet

Frans F. Prinsloo,T Jacobus J. Pienaart and Rudi van Eldik”
Institute for Inorganic Chemistry, University of Erlangen-Ntirnberg, Egerlandstrasse 1, 91058 Erlangen,

Germany

The kinetics and mechanism of the complex-formation reactions of [Pd(met)Cl,]"~

(met = L-

methionine anion) with inosine and inosine 5'-monophosphate were studied in detail as a function of
the chloride and nucieophile concentrations, temperature and pressure in weakly acidic agueous
solutions. Two consecutive reaction steps which both depend on the nucleophile concentration were
observed. A comparison with rate data for the corresponding ethylenediamine and substituted
ethylenediamine complexes reveals the significant lability induced by the S-donor chelate in
[Pd{met)Cl,]~. The reported activation parameters underline the operation of an associative ligand-

substitution mechanism under all conditions.

Complex-formation and ligand-substitution reactions of model
cis-bis(amine)palladium(11) complexes with nucleobases, nu-
cleosides and nucleotides have been studied in much detail in
recent years.!* The goal of such studies was to contribute
toward a mechanistic understanding of the interaction of the
related anticancer drug cis-platin, cis-[Pt(NH;),Cl,], with
DNA and its constituents.® These investigations have revealed
the versatile complex-formation kinetics observed for such
reactions as well as the steric and nucleophilic control over such
processes. >#

A number of reports have dealt with the interaction of cis-
platin with L-methionine (Hmet) to produce S,N-chelated
platinum(11) complexes of the type [Pt(NH;),(met-S,N)] and
[Pt(met-S,N),].5® The latter complex is one of the few
characterized metabolites of cis-platin and has been isolated
from urine.® Recently we extended our earlier work on model
cis-bis(amine)palladium(ni) complexes '™ to a study of the
steric control over the complex-formation and chelation
kinetics with r-methionine and S-methyl-L-cysteine.!® Once
such ligands are present in the co-ordination sphere of
platinum(i1) and palladium(i1) complexes they may significantly
affect the subsequent substitution behaviour, for instance lead
to the loss of ammonia and control the interaction with DNA
constituents.%1°

We have now performed a detailed investigation of the
complex-formation kinetics of [Pd(met)Cl,]~ with inosine and
inosine 5’-monophosphate as a function of chloride and
nucleophile concentration, temperature and pressure. A
comparison with corresponding data for the reactions with
complexes of the type [Pd(R,NCH,CH,NR,)Cl,] (R = H,
Me or Et) enables us to comment on the labilization induced by
the S,N-chelate.

T Work performed in part at the Institute for Inorganic Chemistry,
University of Witten/Herdecke, Witten, Germany. On leave from
the Department of Chemistry, Potchefstroom University for CHE,
Potchefstroom, South Africa.

1 Supplementary data available (No. SUP 57103, 17 pp.): dependences
of k., on temperature, pressure and concentration. See Instructions for
Authors, J. Chem. Soc., Dalton Trans., 1995, Issue 1, pp. XXv-XXX.
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Experimental

Materials.—The complex [Pd(Hmet)Cl,] was synthesized
and characterized according to literature procedures for the
synthesis of palladium and platinum complexes of methionine
and its derivatives,”!'"!3 and a modified method adopted
before,’* to eliminate the formation of mixed species. The
carboxylate group is protonated in acidic aqueous media;
deprotonation occurs above pH 2.5 to form [Pd(met)Cl,]".
Chemical analysis (Beller Mikroanalytisches Laboratorium,
Géttingen) confirmed the purity of the isolated complex. It was
converted in solution into the diaqua complex by treating it
with 2 equivalents of AgClO, as described.!® Inosine and
inosine 5'-monophosphate were obtained from Sigma and used
without further purification. The pH of the test solutions was
adjusted with HCIO, and NaOH, and measured before and
after the reactions. The reference electrode of the pH meter was
filled with NaCl instead of KCI to prevent precipitation of
KCIO,, since NaClO, was used to adjust the ionic strength
of all test solutions to 0.5 mol dm™ in the final reaction
mixture.

Measurements.—The UV/VIS spectra were recorded on a
Hewlett-Packard 8452A diode-array spectrophotometer and a
Bio Sequential SX-17MV (Applied Photophysics) stopped-flow
spectrofluorimeter. In the latter case time-dependent spectra
were generated from individual absorbance measurements at
different wavelengths. Infrared spectra were recorded on a
Bruker IFS 113 FT-IR instrument. The pH titrations were
performed on an automatic titrator (Metrohm SM-Titrino 702)
coupled to a Metrohm electrode and calibrated according to
the Gran method.!®® The titrator was equipped with a reactor
in which well controlled pH and temperature conditions
were possible. All titrations were performed under an argon
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Fig. 1 Infrared spectrum of the palladium(ir) complex of methionine
1.2 (@) employed. The reported pseudo-first-order rate constants are
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Fig. 2 Spectrophotometric determination of the stability constants in
equations (1)-(3). Experimental conditions: [Pd"]; = 1 mmol dm™3;
optical path = 1.0 cm; pH 4; I = 0.1 mol dm~. Spectrophotometric
titration of (a) [Pd(met)CI(H,0)] with C1™ {[Pd(met)CI(H,0)], Aoy =
355-365 nm; [Pd(met)Cl,]™, Ap,, = 370-380 nm}, (b) [Pd(met)-
(H,0),]* with Cl

atmosphere. The data from the titrations were fitted with a
PSEQUAD program '® to obtain the different equilibrium
constants. Kinetic measurements at ambient pressure were
performed on a Durrum D 110 stopped-flow spectrophotometer
which was run on-line with an IBM compatible personal
computer, and data fitting was performed with the OLIS
KINFIT set of programs.!®¢ Experiments at elevated pressure
were performed on a laboratory-made high-pressure stopped-
flow unit.!” All kinetic measurements were performed under
pseudo-first-order conditions, ie. an excess of ligand was

the averages from at least 10 kinetic runs. All instruments were
thermostatted at + 0.1 °C.

Results and Discussion

Equilibrium Studies.—Infrared analysis on [Pd(Hmet)Cl,]
(Fig. 1) confirms literature findings that platinum(i) and
palladium(ir) are chelated by methionine and other related
amino acids through the nitrogen and sulfur atom.!®2! The
sharp 8(NH,) peak at 1620 cm™' and doublet in the range
324-294 cm ™ are indicative of chelation via the nitrogen and
sulfur atoms, respectively. The S—-M stretching vibrations have
been observed in the ranges 385-378 and 320-305 cm! for
DL-methionine and S-methyl-L-cysteine complexes of pallad-
fum(r) '® and for cis-[PtX,(SMe,),] (X = Cl or Br).?? The
Vasym(CO,) mode occurs at 1733 ¢cm '. This high frequency
denotes that the carboxylic group is neither co-ordinated to the
metal nor hydrogen bonded, since saturated monobasic
aliphatic acids, which do not carry electron-attracting sub-
stituents, display a strong band in the range 1725-1705 ¢cm !.*®
Co-ordinated methionine has a pK, = 2.5.2! Thus apart from
the normal spontaneous solvolysis when [Pd(Hmet)Cl,] is
dissolved in acidic aqueous media, deprotonation of the
carboxylic acid group also occurs. The solvolysis products are
[Pd(met)CI(H,0)] and [Pd(met)(H,0),]". The UV/VIS
spectrum of such a solution exhibits an absorption maximum at
360 nm. Addition of an excess of C1~ causes a shift to 376 nm
(¢ = 739 dm® mol™! em™) [Fig. 2(a)]. The [Pd(met)(H,0),]"*
species exhibits a shoulder at 360 nm, which gradually shifts to
370 nm on addition of small amounts of C1™ and, upon addition
of an excess of C17, to 380 nm [Fig. 2()] according to the
complex-formation reactions outlined in equations (1)—(3).

[Pd(Hmet)(H,0),]** ==[Pd(met)(H,0),]* + H* (1)

LS

[Pd(met)(H,0),]* + CI~
[Pd(met)CI(H,0)] + H,O (2)
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K»

[Pd(met)Cl(H,0)] + C1~

[Pd(met)Cl,]~ + H,O (3)

Values for K, were determined spectrophotometrically by
recording spectra of 1 mmol dm™3 [Pd(met)(H,0),]" (¢ = 507
dm? mol ! cm !) in the presence of between 0.08 and 1.6 mmol
dm 3 Cl" [Fig. 2(b)]. Analysis of the spectra at 370 nm resulted
ina K, value of 1125 + 115 dm? mol™!. Similarly by recording
spectra of [Pd(met)Cl,]~ (¢ = 303 dm?® mol ! cm™) in the
presence of between 3 and 50 mmol dm™3 C1 ™~ [Fig. 2(a)] a value
for K, = 171 * 13 dm® mol™! was determined.

The diaqua complex can be titrated with base in order to
determine its acid-dissociation constant. A series of titrations at
0.1 mol dm 2 ionic strength and 25°C gave pK; = 5.2. The
direct formation of hydroxo-bridged dimeric species was also
evident from the titration curves, equations (4) and (5).

[Pd(met)(H,0),]* —=[Pd(met)(H,0)OH)] + H* (4)

2[Pd(met)(H,0)(OH)] —>
[(met)Pd(u-OH),Pd(met)] + 2H,0 (5)

The pK, value of the [Pd(met)CI(H,O)] complex was
determined by titrating a solution of [Pd(met)Cl,]~ in 0.1 mol
dm ? NaCl with base in a similar way as outlined before.!* The
titration curves gave pK, = 7.9 + 0.1. Surprisingly, the acid-
dissociation constants in equations (4) and (6), i.e. pK; =

[Pd(met)CI(H,0)] L‘[Pd(met)(OH)Cl]_ + H* (6)

52 0.1 and pK, =79 £ 0.1, are very similar to those
reported for similar equilibria in the [Pd(en)Cl,] system (en =
ethane-1,2-diamine), viz. pK; = 5.6 and pK, = 7.3,'* which
implies that they represent the acidity of the H,O molecule
trans to a N donor.

In general the co-ordinated water molecule trans to the S
donor atom is expected to be significantly more substitution
labile, accompanied by a significantly higher pK, value, i.e.
closer to that of unco-ordinated water. The reported
thermodynamic and equilibrium constants for equations (1)—(4)
and (6) can be used to construct distribution curves for the
different species present as function of pH and [Cl™]. The
molar fraction of the species was calculated from the mass-
balance equations. The distribution curves are reported in Fig.
3(a) and (b). The data in Fig. 3(b) clearly demonstrate the
importance of hydroxo species at physiological pH (~7), which
are only present at very low levels at pH 3. A comparison of
the plots in Fig. 3 with those reported for the en'* and
Me,NCH,CH,NMe, (tmen) 23 systems clearly demonstrates
that a smaller fraction of chloroaqua species is produced in the
met system. Such distribution curves also demonstrate the
important influence of the free [Cl™] especially in terms of the
large variation in [C1™] under physiological conditions. The
data in Fig. 3(b) were used to determine a condition under
which no significant variation in the rate constants as a function
of pH is expected. Therefore, pH 4 was selected for all the
kinetic experiments outlined in the following section. At this pH
the deprotonation of the aqua complexes produced in equations
(1)—(6) is ruled out in view of the values of K; and K.

Kinetic Measurements.—At pH 4 only the N’ position
(pK, = 1.2)** of inosine (Ino) and inosine 5'-monophosphate
(IMP) will bind to the central metal atom, since at this pH the
N! position (pK, 8.88)2* is protonated. Binding through the
N7 position at neutral pH has been verified by many
investigations.?>3* It is also expected that at this pH the 5'-
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Fig. 3 Distribution curves of various palladium(ir) complexes.
Conditions: 25 °C; 7 = 0.5 mol dm3; [Pd"]; = 5 x 10 mol dm™>. (a)
Molar fraction as function of [Cl ], pH 4. (b) Molar fraction as
function of pH for the [Pd(met)Cl,]~ and [Pd(met)(H,0),]* systems

monophosphate residue of the nucleotide (pK, = 6) will not
bind to the central metal atom, which can lead to additional
complications in the mechanism of complex formation at higher
pH.3% According to reasons outlined before,*¢ all experiments
in this study involving reactions with Ino and IMP were always
performed in an excess of chloride where the speciation could
be well predicted and no significant change in chloride
concentration would occur during the substitution process.
Reactions with the [Pd(met)(H,0),]" species were not per-
formed.

On treating the dichloro system with Ino and IMP two steps
were evident from the repetitive scan spectra and absorbance vs.
time traces recorded under such conditions (Figs. 4 and 5). Ina
typical experiment repetitive scan spectra were constructed
from absorbance wvs. time traces recorded at constant-
wavelength intervals (typically AA =5 nm). In this way
multiple-wavelength kinetic data are generated which are
arranged in matrix form with the spectra occupying the rows
and the kinetic profiles occupying the columns. Each row vector
contains a spectrum, each column vector a kinetic trace. A
typical data set may comprise absorbance measurements
taken at several hundred time points and several hundred
wavelengths. From the repetitive-scan spectra and absorbance
vs. time traces it is clear that the first step is much faster than the
second, such that in most cases it was possible to fit both steps
separately to a first-order decay.

The dependence of &, on the nucleophile concentration for
the first (Fig. 6) and second reaction step (Fig. 7) exhibits very
similar kinetic behaviour to those reported for ethylenediamine
and substituted ethylenediamine systems.! * From Figs. 6 and
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Fig. 4 Rapid-scan spectra recorded for the reaction of [Pd(met)-
CI(H,0)] with Ino. Conditions: 5°C; [/ = 0.5 mol dm?; pH 4;
[Pd"]; = 5 x 10* mol dm™?; [Ino] =1 x 102 mol dm™. (a)
[Pd(met)CI(H,0)] + Ino — [Pd(met)Cl(Ino)] + H,O, At =
0.005 s; (b) [Pd(met)(Ino)}H,0)]* + Ino — [Pd(met)(Ino),]* +
H,0, Ar = 0.05 s
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Fig. 5 Two-exponential fit to the absorbance vs. time traces taken
from Fig. 4(b): A = 315(a) 400 nm (b)

7 it is clear that k,, for the first step at [Cl™] < 0.1 mol
dm3 and for the second step at [C17] < 0.02 mol dm™, for
both nucleophiles, exhibits a non-linear dependence on the
nucleophile concentration. Such plots for the first step show
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Fig. 6 Plots of k,, versus [L]; as function of [Cl™] for the overall
reaction in equations (7) and (8). Conditions: / = 0.5 mol dm *; 25 °C;
pH 4: [Pd"]; = 5 x 10 * mol dm>. L = Ino (a) or IMP (b). [CI™]:
(@)0.02 (A), 0.05 (@),0.1(¥),0.15(4),0.2 (W), 0.3 (+); (b) 0.02 (A),
0.05 (@), 0.1 (¥)and 0.2 mol dm™ (@)

distinct intercepts which can be interpreted in terms of the
reverse aquation reaction. These trends are in agreement with
the mechanisms outlined in equations (7), (8) and (9), (10) under

[Pd(met)Cl,]~ + Hzo—kﬂ:
[Pd(met)CI(H,0)] + CI= (7)

[Pd(met)CI(H,0)] + Nu:‘—"*_
* [Pd(me)CI(NW)] + H,0 (8)

[Pd(met)CI(Nu)] + Hzo:,—’\_
[Pd(met)(Nu)(H,0)]* + CI™ (9)

[Pd(met)(Nu)(H,0)]* + Nu -t
[Pd(met)(Nu),]* + H,0 (10)

the condition that the steady-state approximation applies to
the aquachloro or the aquanucleophile complex species, re-
spectively. The corresponding rate equations are given in
(11a) and (12a) which can be rewritten in the linearized forms
(11b) and (12b), respectively. The experimental data in Figs. 6

kops = (kskg[Nu] + k_sk_4[CI7])/
(k_s[C17] + ke¢[Nu]) (lla)
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Fig. 7 Plots of k,,, versus [L]; as function of [C1™] for the overall
reaction in equations (9) and (10). Conditions: as in Fig. 6. L = Ino (a)
or IMP (5). [C1™7: (a) 0.01 (A), 0.02 (@), 0.05(¥), 0.1 (#),0.15 (W),
0.2 (<), 0.3(0); (b)) 0.01 (A), 0.02 (@), 0.05(V),0.1(#) and 0.2 mol
dm (W)

(kobs - k~6)/f[Nu] =
(—kowske/k—s[C17]) +(kske/k_s[C1"]) (11b)

Kobs = kakg[Nu]/(k_;[CI"] + kg[Nu])
kops = ([C17 kg K5[Nul) + (1/k,)

(12a)
(12b)

(IC17] < 0.1 mol dm™3) and 7 ([C1™] < 0.02 mol dm~3) nicely
conform to this requirement. This was verified by plotting
(kobs — k_¢)/[In0] versus —kyp /[Cl17] (first step) and 1/kg
versus [Cl™]/[Nu] (second step). The values of ks, k¢, k-
and kg, were determined from the slope and intercepts of such
plots. It follows that ks = (1.9 £ 0.5) x 10> (Ino) and
(1.7 £ 0.4) x 10% s7! (IMP), k_s = (2.5 £ 0.3) x 10° (Ino)
and (3.0 £0.7) x 10° dm® mol! s (IMP), k=
(9.0 £ 1.3) x 10° (Ino) and (4.4 * 1.0) x 10° dm?> mol™! 57!
(IMP), k_, = 136 (Ino) and 80 s™* (IMP), k&, = 28 * 14 (Ino)
and 47 + 61 s (IMP), k_;, = (5.2 £ 0.7) x 10? (Ino) and
(1.9 £ 0.1) x 10> dm® mol* s ! (IMP), and kg = 120 £ 9
(Ino) and 81 + 6 dm® mol™ s7! (IMP). In the last-mentioned
calculations the values of the equilibrium constants (K5 and K,)
were obtained from spectrophotometric titrations (see Equilib-
rium Studies) or kinetic measurements (see discussion below).
The value for K, from the kinetic data for Ino was used to
obtain the value of kg for IMP.

Depending on the [Cl™], the first ([CI"] > 0.1 mol dm™3)
and second ([C17] > 0.02 mol dm™3) steps exhibit a linear
dependence on the nucleophile concentration. For this case the
reaction schemes outlined in (7), (8) and (9), (10) where a rapid
pre-equilibration precedes the rate-determining substitution
step as a result of the higher [Cl™], could in principle be valid.

3585

Under these conditions k_s[Cl™] » kq[Nu] and £ ,[C]"] >
kg[Nu] and equation (11) and (12) simplify to (13) and (14).
The kinetic data can now be treated by plotting k,,, versus
[Nu] for both steps at each [C1™]. According to equations (13)
and (14), the slope obtained in this manner versus 1/[Cl™]

kobs = k¢ + (Ksks[Nu]/[C1"]) (13)
kops = kgK;[Nu]/[Cl7] (14)

should result in a linear relationship if stationary conditions are
valid. This was the case for the first but not for the second
reaction step. For the first step it is thus possible to obtain k4
from the slope of plots of k., versus K;[Nu]/[Cl™] at [CI™]
> 0.1 mol dm™3 (Table 1).

It is more appropriate to use the rate equation (15) for the

kops = kg K;Nu/([CL7] + K5) (15)

second reaction scheme. According to this plots of &, versus
[Nu] should be linear with slope equal to kgK,/(K; + [CI™]).
From the [Cl™] dependence of the slope it is possible to
estimate K, and kg by plotting 1/slope versus [C17]. It follows
that K; = 0.11 + 0.02 mol dm™ and kg = 370 * 100 dm?®
mol™! s7! for the reaction with inosine.

The temperature and pressure dependence of k,,, for the
second step has also been studied (SUP 57103). It is expected
that the value of K, will depend on pressure and temperature.>®
Consequently, the values of the stoichiometric and equilibrium
constants as a function of temperature and pressure were
determined by fitting the experimental data by equations
(12a) and (15) using non-linear least-squares routines and the
resulting values for k., k_-, K, and kg4 together with the values
of ks, k_5 K5 and k¢ are summarized in Table 1. It should be
noted that these values were obtained from only a limited
number of k,,, values. To eliminate the uncertainty that may
arise, a three-dimensional view at various values for the
microscopic rate constants and the equilibrium and thermo-
dynamic constants assisted in finding a global minimum of
the overall function.

Values for the activation and thermodynamic parameters for
the reaction of [Pd(met)Cl,]~ with both nucleophiles for the
second step are summarized in Table 2. The rate data can be
measured more accurately for the second step since the
reactions are significantly slower than the first step. The AS*
values for kg are negative for both nucleophiles and in
agreement with the AV?* data. The values of AV*(kg) and
AS*(kg) support the assignment of associative complex
formation, in agreement with that published for substitution
reactions of square-planar complexes.!-2:233¢4! The activ-
ation parameters for the reverse step, k _,, are also in line with
the assignment of an associative complex-formation mech-
anism. This is supported by the values for AV*(kg), which are
significantly negative and underline the associative nature of
the substitution process. Keeping the error limits of the data fits
in mind, it can also be concluded that the overall reaction
volume for the solvolysis reaction, AV = AV*(k,) — AV*-
(k_5), is small negative or positive, due to the binding of a
chloride ion and the release of a water molecule; AV*(k)
involves bond formation with a water molecule and is in good
agreement with data reported for related reactions 364243
There is no apparent dependence on the nature of the ligand,
which demonstrates the similarity in the substitution process in
all cases.

At this point it is of interest to compare our findings with
those of related studies. A summary of the available kinetic,
equilibrium and thermodynamic data for the complex-forma-
tion reactions of [Pd(L)Cl,] [L = en, tmen, Et,NCH,CH,-
NEt, (teen) or met] according to the general reactions in
Scheme 1 is given in Table 3. First of all, the values of K, K, K
and K, compare favourably with those of the related
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[PAL(OH)CH] + H* [PAL(H,O)OH)I* + H*
K “
[PdLCI,] *Hzo [PALCINH, O + CF == [PdL(H,0),** + CI
2
ke l+Nu. K
[PALCHNUIT + Hp0 === [PALNuXHO)f* + CT
+Nu| kg
[PAL(Nu),}** + H,0
Scheme 1

[Pd(en)Cl,] (and substituted derivatives) and cis-[Pt-
(NH,),Cl,] complexes** since they all involve the H,O
molecule trans to a nitrogen donor. This suggests that in general
the equilibrium situation for chelated complexes of Pd" and Pt
is similar, and supports the feasibility of using chelated
palladium(ir) complexes as model antitumour complexes. This
similarity has also been pointed out previously.?* The anation
rate constants, k, and kg, are much larger than those for
[Pd(en)Cl,] and substituted derivatives thereof. This marked
increase in reactivity can only be ascribed to the trans influence
of the sulfur donor of the methionine ligand. This is also seen in
a comparison of the anation and aquation constants, k, and
k _,, which are two orders of magnitude larger than those for
the related en system and three orders of magnitude larger than
those for the related tmen and teen systems. Also the anation
and aquation rate constants, k, and k ¢, determined for the two
nucleophiles in this study are approximately one order of mag-
nitude larger than those reported for the highly substitution-
labile iodide ion in the en system.*> The substitution behaviour
of the methionine complex of palladium(ir) does not differ
much from those of other square-planar complexes in
the sense that for the relatively unreactive Ino and IMP
nucleophiles the aqua complexes are the reactive entities and
complicated kinetics with a changeover in rate-determining
step upon increasing or decreasing the [C1™] is observed.

Contrary to investigations with [Pd(en)Cl,] and
[Pd(dien)CI]* (dien = diethylenetriamine) and sterically hin-
dered derivatives thereof, Ino is more reactive than IMP in the
investigated reactions. In the present case this can only be
attributed to the larger steric hindrance when IMP acts as a
nucleophile. Furthermore the pH at which antitumour
complexes bind to DNA is significantly higher than that used in
this study. It is expected that at neutral pH the phosphate
residue on the nucleotide will also bind to the central metal
atom as a result of deprotonation.®> We have also investigated
complex formation of [Pd(met)Cl,]~, [Pd(en)Cl,] and
[Pd(dien)CI]* with Ino and IMP over a wide pH range and will
report our findings in due course. The formation of [Pt(met),]
in vivo is related to the toxicity of cis-platin in vivo. Macquet
et al*® have attributed the greater reactivity of the cis
configuration of [Pt(NH,),Cl,] in comparison to the trans to
the possible binding of cis-platin to amino acids in vivo which
could cause a trans-labilizing effect. Such a labilization has
clearly been illustrated by the results of the present study in
comparison with those for the related [Pd(en)Cl,] system. The
[Cl1~]-dependence data demonstrated that a changeover in
mechanism is observed upon changing the [Cl ], and even at
very high [CI™] it is the aqua entities that are kinetically
reactive towards substitution. It can thus be concluded that it
will be the chloroaqua complex which will bind to the nucleic
bases especially at the chloride concentration level of 4 mmol
dm™3 in the cell.

J. CHEM. SOC. DALTON TRANS. 1995

The results of this study have clearly demonstrated the
significant lability induced by the S-donor chelate in
[Pd(met)Cl,]~. A similar behaviour is predicted for the
corresponding platinum(ir) complex. It follows that by
changing the donor atom in the chelate ring the reactivity of
square-planar complexes can be systematically tuned. The
general substitution behaviour of the [Pd(met)Cl,] ™ complex is
very similar to that reported for related palladium(ir) complexes
which are chelated through nitrogen atoms only. It is merely
the substitution reactivity, i.e. lability, that is affected to a
significant extent.
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