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The specific photophysical and electrochemical
properties of cyclometalated platinum(II) and palla-
dium(II) complexes, such as the formation of long-
lived electronically excited states and the tendency to
reversible one-electron electrochemical reduction re-
actions, predetermine increased attention to synthesis
of their coordinately unsaturated compounds which
could be used as structural units in creating mole-
cularly organized systems with directed charge and
energy phototransfer [1].

In the present work we obtained and characterized
by means of1H NMR and electronic spectroscopy, as
well as by cyclic volammetry, coordinately unsa-
turated complexes Pt(tpy)Cl(bpy)] (I ) and
[(Pd(tpy)Cl(bpy)] (II ) and binuclear systems on their
basis [Cl(tpy)Pt(m-bpy)Pd(tpy)Cl] (III ) and
[(Pt(tpy)Cl)2(m-bpy)] (IV ), where tpy is the deproto-
nated form of 2-(2-pyridyl)thiophene and bpy is
4,4̀-bipyridyl.
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The synthesized complexes are stable both in the

solid state and in solutions (DMF, CH2Cl2, CH3CN).
The 1H NMR spectra of the complexes show that the
substitution the chloride ligand in [Pt(tpy)Cl2]

3 and
[M(tpy)(m-Cl)]2 [M = Pt(II), Pd(II)] by bipyridyl or
[Pt(tpy)Cl(bpy)] stereoselectively providetrans-N,N
isomers. This conclusion is supported by a strong
shielding of the H4` protons of the tpy ligand, whose
coordination-induced chemical shifts under the aniso-
tropic effect of the bipyridyl ligand are30.72, 30.79,
30.71, 30.82 ppm for compoundsI3IV , respectively.
As with the Pt(II) and Pd(II) 2-(2-pyridyl)thiophenide
complexes studied in [234], the optical and electro-
chemical properties of compoundsI3IV are mostly
dependent on the metal-centered character (dM) of the
highest occupied molecular orbitals and the ligand-
centered character (p*

tpy, p*
bpy) of the lowest unoc-

cupied molecular orbitals. This predetermines the
presence of low-energyd3p* and p3p* optical transi-
tions in the electronic absorption and luminescence
spectra of the complexes, as well as the metal-cen-
tered nature of their oxidation and the ligand-cen-
tered nature of their electrochemical reduction. The
optical and electrochemical properties of binuclear
systemsIII and IV are, in essence, a superposition of
the properties of mononuclear componentsI and II ,
implying a weak interaction between the {Pt(tpy)}3
{Pd(tpy)} and {Pt(tpy)}3{Pt(tpy)} metal-complex
fragments linked by a bridging bipyridyl ligand.

trans-N,N-Chloro[2-(2-pyridyl)thiophen-3-ide]-
(4,4̀-bipyridyl)platinum(II) (I) was obtained by the
procedure described in [5].1H NMR spectrum
(CD2Cl2), d, ppm (J, Hz): 6.41 (H4`, 3JHPt 20), 7.00
(H5), 7.38 (H5`), 7.537.6 (3H), 7.64 (2Hm), 7.74 (H4),
8.82 (2Ho`), 9.14 (2Ho,

3JHPt 47), 9.46 (H6, 3JHPt 38).
Electronic absorption spectrum (DMF),lmax, nm (e0
1033, l mol31 cm31): 310(21.7), 337 (17.4), 430 (3.2).
Luminescent characteristics (DMF, 298 K), short-
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wave maximum,nmax01033, cm31 (lifetime t, ms;
quantum yieldF): 17.73 (18; 0.15). Electrochemical
parameters (CH3CN, reference Fc/Fc+), V: E1/2 31.87,
32.25, 32.55; Ep (v 100 mV/s) 0.60.

trans-N,N-Chloro[2-(2-pyridyl)thiophen-3-ide]-
(4,4̀-bipyridyl)palladium(II) (II). To a saturated
solution of 0.4 mmol of 4,4̀-bipyridyl in CH2Cl2 we
added 0.1 mmol of [Pd(tpy)(m-Cl)]2 [6], and the mix-
ture was stirred for 5 days under reflux. After cooling
to room temperature, the mixture was washed with
saturated aqueous HNO3 (2010 ml, pH 2) and evapo-
rated to dryness in a vacuum at 50oC. The residue was
washed with ether and dried in a vacuum. Yield 35%.
1H NMR spectrum (CD2Cl2), d, ppm (J, Hz): 6.34
(H4`), 7.03 (H5), 7.337.8 (6H), 8.83 (2Ho`), 9.07 (2Ho),
9.26 (H6). Electronic absorption spectrum (DMF),
lmax, nm (e01033, l mol31 cm31): 305 (17.9), 370
(3.9). Luminescent characteristics (DMF, 77 K),
nmax01033, cm31 (t, ms; F): 18.66 (290; 0.13). Elec-
trochemical parameters (DMF, reference Fc/Fc+), V:
Ep (v 100 mV/s): 31.80, 32.15, 0.93.

(m-4,4̀-Bipyridyl)[ trans-N,N-chloro(2-(2-piridyl)-
thiophen-3-ide)platinum(II)][ trans-N,N-[cis-N,N-
chloro(2-(2-pyridyl)thiophen-3-ide)palladium(II)]
(III). To a saturated solution of 0.05 mmol of
[Pt(tpy)Cl(bpy)] in CH2Cl2 we added 0.1 mmol of
[Pd(tpy)(m-Cl)]2, and the mixture was stirred for
2 days under reflux. The precipitate that formed was
filtered off, washed with ether, and recrystallized from
CH2Cl2. The yellow crystals were washed with ether
and dried in a vacuum. Yield 23 %.1H NMR spec-
trum (CD2Cl2), d, ppm (J, Hz): 6.41 (H4`A, 3JHPt 20),
6.31 (H4`B), 6.98 (H5A), 7.05 (H5B), 7.138.2 (10H),
8.99 (2Ho`), 9.19 (2Ho), 9.27 (H6B), 9.45 (H6A, 3JHPt
40). Electronic absorption spectrum (DMF),lmax, nm
(e01033, l mol31 cm31): 335 (17.7), 355 (17.6), 395
(6.2), 430 (2.4). Luminescent characteristics (DMF,
298 K), nmax01033 cm31 (t, ms; F): 17.76 (3; 0.4).
Electrochemical parameters (DMF, reference Fc/Fc+),
V: E1/2 31.76,32.09;Ep (v 100 mV/s): 0.73, 0.87.

(m-4,4`-Bipyridyl)bis[ trans-N,N-chloro(2-(2-
pyridyl)thiophen-3-ide)platinum(II)] (IV). A satu-
rated solution of 0.1 mmol of [Pt(tpy)(m-Cl)]2 [7] and
0.2 mmol of 4,4̀-bipyridyl in CH2Cl2 was stirred for
5 days at room temperature, filtered, and treated with
ether. The yellowish-orange precipitate that formed
was dissolved in a minimum of CH2Cl2, and the solu-

tion was subjected to chromatography on Al2O3 with
acetone as eluent. The solution of the second chro-
matographic band was evaporated to dryness in a
vacuum, and the residue was washed with ether and
dried in a vacuum. Yield 45%.1H NMR spectrum
(CD2Cl2), d, ppm (J, Hz): 6.40 (2H4`, 3JHPt 20), 7.00
(2H5), 7.37 (2H5`), 7.537.6 (2H3), 7.66 (4Hm), 7.74
(2H4), 9.14 (4Ho,

3JHPt 45), 9.47 (2H6, 3JHPt 40). Elec-
tronic absorption spectrum (DMF),lmax, nm (e01033,
l mol31 cm31): 312 (42.2), 337 (39.6), 420 (7.4).
Luminescent characteristics (DMF, 298 K),nmax0
1033, cm31 (t, ms; F): 17.86 (14; 0.1). Electrochemical
parameters (DMF, reference Fc/Fc+), V: E1/2 31.85,
32.14, 32.43; Ep (v 100 mV/s) 0.58.

The techniques of spectroscopic and electroche-
mical investigations were described in [3].
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