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A novel dinuclear platinum(II) complex, [Pt2-N,N′-bis(2-dimethyl-
aminoethyl oxamide)Cl4], showing peculiar structural features, has
been prepared and characterized. X-ray diffraction data reveal that
the two platinum ions are simultaneously bound to the N,N′-bis-
(2-dimethylaminoethyl) oxamide ligand, on opposite sides. The
coordination environment of both platinum centers is square planar,
with identical NOCl2 donor sets. The complex is poorly soluble
within a physiological buffer but moderately soluble in DMSO.
Preliminary in vitro studies point out that this dinuclear platinum
complex exhibits significant growth-inhibiting properties on a panel
of cultured human tumor cell lines, although less pronounced than
those of cisplatin.

Since the discovery of the antitumor activity of cisplatin
by Rosenberg et al.1 a very large number of mononuclear
platinum(II) complexes have been synthesized, and their
cytotoxic and antitumor properties carefully evaluated on
appropriate biological models.2 Unfortunately, in contrast to
general expectations, most investigated platinum(II) com-
plexes turned out to exhibit biological activities very similar
to those of cisplatin with an almost superimposable spectrum
of antitumor properties and, thus, no significant therapeutic
advantage.

In recent years, several research efforts in the field of
platinum metallodrugs have been directed toward platinum
complexes with innovative structural motifs that might
exhibit a molecular mechanism substantially different from
that of cisplatin and manifest a different pattern of cytotoxic
and pharmacological effects. In this frame, various poly-
nuclear platinum complexes have been designed and syn-
thesized that act as multidentate ligands toward DNA and

produce adducts substantially different from those of cispl-
atin.3 The group of Nick Farrell has been very active in this
field; remarkably one of their compounds, the trinuclear
platinum complex BBR3464, is presently undergoing ad-
vanced clinical trials.4

We report here on the synthesis and the complete structural
characterization of a newsand relatively simplesdinuclear
platinum compound, namely, [Pt2-N,N′-bis(2-dimethylami-
noethyl oxamide)Cl4] (Chart 1); preliminary biological data
for this compound are presented as well. This compound is
described in the US Patent 6,130,245 (2000) by Unitech
Pharmaceuticals.

[Pt2-N,N′-bis(2-dimethylaminoethyl oxamide)Cl4] was pre-
pared by direct reaction of K2PtCl4 with the ligandN,N′-
bis(2-dimethylaminoethyl) oxamide, in aqueous solution
according to the reported procedure.5 Crystals of the complex
suitable for X-ray diffraction studies were directly obtained
from the preparative procedure, after 1 week The quality of
the crystals was not very high but good enough to obtain
interpretable reflections. In the hope to improve the overall
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Chart 1. Schematic Drawing of the
[Pt2-N,N′-bis(2-dimethylaminoethyl oxamide)Cl4] Complex
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quality of the diffraction data we decided to collect four sets
of data (octants collected(h, (k, (l). The resulting structure
is shown in Figure 1. A half-molecule is contained in the
asymmetric unit. Notably the bis(2-dimethylaminoethyl oxa-
mide) molecule is simultaneously coordinated to two plati-
num centers, acting as a bidentate ligand, on either side,
through the amide nitrogen and the carbonyl oxygen; the
two remaining positions of the coordination polyhedron are
occupied by two chlorides. As a result, two five-membered
rings form that are coplanar; the platinum chromophore is
square planar with only modest distortions.6 Thus, the
obtained structure differs from that proposed in the US Patent
6,130,245 consisting of two PtN2Cl2 chromophores. Remark-
ably, this innovative dinuclear platinum complex shows two
adjacent PtCl2 functions (with a fixed Pt-Pt distance of 3.76
Å) connected by a rigid spacer, a peculiar structural motif
for polynuclear platinum complexes. In addition, this com-
plex bears two terminal tertiary amino groups that are not
coordinated to the platinum centers and are, in principle,
prone to protonation.

The bond distances, considering the standard deviations,
are in agreement with the mean values reported in the

literature.10 The quality of the data does not permit aniso-
tropic refinement of the ligand atoms; thus, the mentioned
atoms were refined only isotropically, as shown in Figure
1.

This dinuclear platinum complex is poorly soluble in
aqueous solutions but moderately soluble in DMSO. This
allowed us to record its absorption spectra that are dominated
by a main transition at 280 nm with a broad feature around
340 nm. The latter one is attributed to a chloride to platinum
LMCT, similarly to the case of cisplatin.11

The 1H NMR spectrum, recorded at 300 MHz, on a [Pt2-
N,N′-bis(2-dimethylaminoethyl oxamide)Cl4] sample, freshly
dissolved in deuterated DMSO, shows an intense signal at
2.78 ppm, assigned to the methyl groups of the uncoordinated
tertiary amino groups. Notably, the chemical shift of this
signal is not significantly modified with respect to the free
ligand (2.76 ppm). After several hours, new signals, of
fractionary intensity, are detected in the1H NMR spectrum
of the dinuclear platinum complex, that are suggestive of
the formation of multiple species in solution, possibly as a
consequence of hydrolysis and/or oligomerization processes.

The biological properties of the dinuclear platinum com-
plex were assayed in vitro on the following human tumor
cell lines: A549 (lung carcinoma), HT29 (colon carcinoma),
A2780/S (ovaric carcinoma), and MCF7 (breast carcinoma)
(Table 1). Specifically, the toxicity of a single concentration
of the complex on cell proliferation was evaluated in
comparison to cisplatin.12 Although the measured cytotoxic
activity is, on the average, less pronounced than that of
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Figure 1. Geometry of [Pt2-N,N′-bis(2-dimethylaminoethyl oxamide)Cl4].
Thermal ellipsoids for the Pt and Cl atoms are drawn at the 50% probability
level. Selected bond lengths (Å) and angles (deg): Pt(1)-Cl(1), 2.29(1);
Pt(1)-Cl(2), 2.30(1); Pt(1)-O(1)a, 2.04(4); Pt(1)-N(1), 2.01(2);∠Cl(1)-
Pt(1)-Cl(2), 89.9(4);∠Cl(1)-Pt(1)-O(1)a, 178.1(8);∠Cl(2)-Pt(1)-O(1)a,
91.9(9); ∠Cl(1)-Pt(1)-N(1), 96.0(7); ∠Cl(2)-Pt(1)-N(1), 173.2(8);
∠N(1)-Pt(1)-O(1)a, 82(1). Symmetry operations like CIF format: 3_656
(-x + 1; -y; -z + 1).

Table 1. Cellular Growth (% with Respect to Control) of Selected
Tumor Lines Exposed to 1× 10-5 M Concentrations of Either Platinum
Complex

cell line Pt2 complex cisplatin

A549 81.50 20.61
HT29 78.50 26.66
A2780/S 53.13 2.61
MCF7 46.87 23.51
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cisplatin, inhibition of cell proliferation produced by this
complex on the various lines is still significant, with IC50

values falling in the 10-30 µM range.
In conclusion, we have reported here the structural

characterization and some preliminary biological results of
a rather simple but innovative dinuclear platinum complex.
This complex exhibits a peculiar structure with theN,N′-
bis(2-dimethylaminoethyl) oxamide moiety bridging two
platinum centers and acting as a bidentate ligand toward
both of them. In vitro biological assays suggest that this di-
nuclear platinum compound is still rather active against se-
lected human tumor cell lines. Studies are in progress to im-
prove the solubility of [Pt2-N,N′-bis(2-dimethylaminoethyl

oxamide)Cl4] in aqueous solution, to describe its interactions
with DNA, and to elucidate its cellular pharmacology.
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