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The presence of long-lived electronically exited
states and the reversible nature of charge transfer in
complexes of platinum metals with heterocyclic
cyclometalating and polypyridine ligands make it
possible to consider them as possible components for
creating artificial molecularly-organized systems with
directed charge and energy phototransfer [1]. In this
respect special attention is attracted by coordinately
unsaturated complexes which are capable of associat-
ing in molecular-organized systems via interactions
between[ligand complexes] and [metal complexes]
[2].

In this work we have preparedtrans-N,P isomers
of the complexes [Pt(tpy)Cl(dppe)] (I ), [(Pt(tpy)Cl)2.
(m-(dppe))] (II ), and [Cl(tpy)Pt(m-(dppe))Ru(bpy)2Cl] .
(BF4) (III ) (tpy is the deprotonated form of 2-(2-py-
ridyl) thiophene, dppe istrans-1,2-bis(diphenylphos-
phino)ethene, and bpy is 2,2`-bipyridyl). The com-
plexes were characterized by1H and 31P NMR and
electronic spectroscopy, and also by cyclic volt-
ammetry.
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According to NMR data, the replacement of chlo-
ride ligands in the complexes [Pt(tpy)Cl2]

3 and
[Pt(tpy)(m-Cl)]2 by diphosphine ligands or by the
[Ru(bpy)2Cl(dppe)]+ ligand complex are stereoselec-
tive and results in formation oftrans-N,P isomers.
This is proved by a strong screening of the H4` protons
of the tpy ligand, which is characteristic oftrans-N,P-
[Pt(tpy)Cl(PZ3)] complexes [3]. The coordination-

induced shifts of the H4` protons under the anisotropic
effect of phenyl substituents of the phosphine ligands
in complexesI3III are31.24, 31.24, and31.33 ppm,
respectively, and the coupling constants are as follows,
Hz: JPtP ~4150 and3JPtH ~25 (H6) and~20 (H4`). The
nonequivalence of protons of the bipyridyl ligands in
the NMR spectrum of compoundIII points tocis-N,N
configuration of the {Ru(bpy)2} fragment.

The optical and electrochemical properties of the
complexes are mainly determined by the {Pt(tpy)}
and {Ru(bpy)2} groups, as the highest occupied
molecular orbitals [dPt (I, II ) and dRu (III )] are
predominantly metal-centered and the lowest un-
occupied orbitals [p*

tpy (I, II ) and p*
bpy (III )] are pre-

dominantly ligand-centered. This results in the pre-
sence of low-energyd3p* optical transitions in the
electronic absorption and luminescence spectra of the
complexes and in the metal-centered nature of their
oxidation and in the ligand-centered nature of their
electrolytic reduction. Comparison of the optical and
electrochemical characteristics of complexesI and
[Ru(bpy)2Cl(dppe)]+ [4] with those of binuclear
systemsII and III shows that the metal fragments
{Pt(tpy)} and {Ru(bpy)2} preserve their properties
when linked by a diphosphine bridging ligand.

trans-N,P-Chloro[1,2-bis(diphenylphosphino)-
ethene][2-(2-pyridyl)thiophen-3-ide]platinum(II)
(I). A deaerated solution of 0.06 mmol of [(C4H9)4N] .
[Pt(tpy)Cl2] [5] and 0.08 mmol of 1,2-bis(diphenyl-
phosphino)ethene in 12 ml of CH2Cl2 was stirred for
1 h at room temperature. After washing the reaction
mixture with water and removal of the solvent in a
vacuum, the residue was washed with ether and dis-
solved in deaerated CH2Cl2. The solution was treated
with hexane until crystallization had began and left to
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stand for 3 days at320oC. The precipitate was washed
with hexane and dried in a vacuum. Yield 72%.1H
NMR spectrum (CD2Cl2), d, ppm (J, Hz): 5.89 (H4`,
3JHPt 20), 6.89 d (H3), 7.15 t (H4), 7.337.8 m (42H),
9.51 d (H6, 3JHPt 26). 31P NMR spectrum (CDCl3),
dP, ppm (J, Hz): 11.65 (JPPt 4140). Electronic absorp-
tion spectrum (CH3CN), lmax, nm (e031033,
l mol31 cm31): 306 (14.1), 328 (10.7), 406 (4.1).
Luminescent characteristics (CH3CN), short-wave
maximum,nmax01033, cm31 (lifetime t, ms; quantum
yield F): 17.79 (15; 0.26). Electrochemical parameters
(CH3CN, reference Fc/Fc+), V: E1/2 32.02; Ep (v
100 mV/s) 1.00.

trans-N,P-[m-1,2-Bis(diphenylphosphino)ethene]-
di(chloro[2-(2-pyridyl)thiophen-3-ide]platinum(II))
(II). A deaerated suspension of 0.1 mmol of [Pt(tpy).
(m-Cl)]2 [5] and 0.1 mmol of 1,2-bis(diphenylphos-
phino)ethene in 20 ml of CH2Cl2 was stirred for 1 h at
40oC. The solution was filtered, and the product was
precipitated with hexane. The precipitate was dis-
solved in CH2Cl2 and subjected to chomatography on
neutral Al2O3 in a 1 :1 CH2Cl2 .C2H5OH mixture. The
solution containing the first chromatographic zone
was evaporated to dryness in a vacuum, and the re-
sidue was dissolved in CHCl3. The solution was
filtered, the product was precipitated with hexane,
washed with ether, and dried in a vacuum. Yield 65%.
1H NMR spectrum (CD2Cl2), d, ppm (J, Hz): 5.89 d
(2H4`, 3JHPt 21), 6.94 d (2H3), 7.22 t (2H4), 7.337.9 m
(44H), 9.48 d (2H6, 3JHPt 25). 31P NMR spectrum
(CDCl3), dP, ppm (J, Hz): 11.68 (JPPt 4170). Electro-
nic absorption spectrum (CH3CN), lmax, nm (e01033,
l mol31 cm31): 306 (20.9), 328 (15.9), 404 (6.9).
Luminescent characteristics (CH3CN), nmax01033,
cm31 (t, ms; F): 17.79 (14; 0.10). Electrochemical
parameters (CH3CN, reference Fc/Fc+), V: E1/2 32.14,
32.34; Ep (v 100 mV/s) 1.05.

[m-1,2-Bis(diphenylphosphino)ethene][trans-N,P-
chloro(2-(2-pyridyl)thiophen-3-ide)platinum(II)]-
[cis-N,N-chlorobis(2,2̀-bipyridyl)ruthenium(II)]
Tetrafluoroborate (III). A suspension of 0.1 mmol
of [Pt(tpy)(m-Cl)]2 [5] and 0.05 mmol of [Ru(bpy)2 .
Cl(dppe)](BF4) [4] in deaerated CH2Cl2 was stirred
for 3 days at room temperature. The solvent was

distilled off in a vacuum, the residue was dissolved
in a 1 :1 acetonitrile3toluene mixture, subjected to
chromatography on Al2O3 in a 1 :1 CH3CN.H2O
mixture. The product was extracted with CHCl3 from
the solution containing the first chromatographic zone,
the extract was evaporated in air, and the dry residue
was washed with ether and dried in a vacuum. Yield
35%. 1H NMR spectrum (CD2Cl2), d, ppm (J, Hz):
5.80 d (H4`, 3JHPt 20), 7.037.8 m (26H), 7.938.2 m
(8H), 8.42 d (2H), 8.46 d (2H), 9.139.3 M (2H),
9.48 d (H6, 3JHPt 25). 31P NMR spectrum (CD3CN),
dP, ppm (J, Hz): 13.98 (JPPt 4130), 43.02. Electronic
absorption spectrum (CH3CN), lmax, nm (e01033,
l mol31 cm31): 290 (37.5), 330 (15.4), 460 (9.5).
Luminescent characteristics (CH3CN), nmax01033,
cm31 (t, ms; F): 17.70 (7; 0.14). Electrochemical
parameters (CH3CN, reference Fc/Fc+), V: E1/2 31.65,
31.92, 0.87.

The techniques of spectroscopic and electroche-
mical experiments have been described in [3].
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