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Dinuclear molybdenum complex Mo2(pyphos)4, pyphos = 6-
diphenylphosphino-2-pyridonato, was treated with transition metal
complexes such as Mo(CO)3(CH3CN)3, PdClp(PhCN)2, and PtBra(cod) to
form one-dimensional tetranuclear cluster complexes
Moz (pyphos)a(MLp)2 (3) (a: ML, = Mo(CO)3, b: ML, = PdClp, and c:
ML, = PdBrm). Iodine-—doped material of 3a showed semi-
conducting property.

Recently the chemistry of assembled molecules has been of much interest.!—3)
Metal cluster complexes with low-dimensional structure have been expected to have
new class of collective properties instead of the simple summation of each units. We
report here that tandem tetranuclear transition metal complexes were prepared by
using a unique tridentate P-N-O ligand, 6-diphenylphosphinopyridone (2), and a
complex 3a with linear Mog cluster exhibited electronic semi-conducting properties
upon exposure to iodine.

The ligand 2 was treated with one fourth equiv. of Mo2(OAc)s4 and an equimolar
amount of sodium methoxide in dichloromethane. After removal of the precipitated
solid by filtration through Celite, the resulting deep red solution was concentrated to
give red powder. Recrystallization from hexane—dichloromethane afforded
Moa(pyphos)s (1)% in 54% yield as deep red crystals. 31P{1H} NMR spectrum of 1
showed that the phosphorus moiety is free for coordination of transition metal. Mass
spectrum showed it to be monomeric. A single crystal X-ray analysis confirmed the
structure of 1, including the geometry around molybdenum.5) An ORTEP drawing of
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1 is shown in Fig. 1. Bond distance [2.103(1) A] of Mo—Mo is comparable to those of
Mo—Mo bonded complexes with a bond order of four; Moz(mhp)s, 2.065(1) A;6)
Mosy(map)s, 2.070(1) A.7)

The P-N-O ligand (2) coordinates to dimolybdenum(Il,II) by N—O chelation
keeping original dinuclear structure. [Each two phosphorus atoms of four ligands
make two cis-chelating coordination sites available. Other known pyridonate N-O
dinuclear transition metal complexes have exclusively trans arrangement®) or a
mixture of cis and trans structures.8) Here, the diphenylphosphino group is too bulky
to occupy trans positions at each edge of the Moy moiety.

Both edges of the dinuclear complex 1 have coordination sites for transition
metals, in which two phosphorus atoms and one molybdenum make unique facial
geometry for coming metal atoms. The reaction of 1 with some transition metal
complexes was expected to form tandem tri- and tetra-nuclear complexes, e.g. 3.
Treatment of 1 with a little excess amount of Mo(CO)3(CH3CN)3 in toluene or THF
afforded 3a as orange crystalline solid in 50—64% yields.9)  Similarly, treatment of 1

Fig. 1. ORTEP drawing of complex 1.
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with PdClp(PhCN)2 and PdBrp(cod) afforded the corresponding tetranuclear complexes
3b and 3c, respectively, whose structures were confirmed by analytical and spectral
data.9) UV-vis spectrum of 3b and 3¢ in dichloromethane exhibited intense
absorptions at 645 and 660 nm, respectively, which might suggest the formation of a
dative Mo—>Pd bonding.10)
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As a one-dimensional tetranuclear cluster complex 3a has zero-valent
transition metals at both edges, we studied the reaction of 3a with iodine in order to
prepare iodine-bridged- one-dimensional polymeric materials, which were expected to
have conducting properties. When 3a was exposed to iodine, the room temperature
conductivity of solid material of 3a was 102 Q-lcm-1.11—13)  These values are much
higher than the conventional halogen-bridged metal complexes (e.g. <108 Q-lem-!
for [Pt(en)2]1[Pt(en)2Cl2](C104)2 where en = ethylenediamine)!4) and even higher than
halogen-bridged dinuclear complexes, which show comparatively high conductivity
(10-3—10-4 Q-1cm-! for K4[Pta(pop)4Br] where pop = (HO2P)202-).15)

The building of novel one-dimensional molecular wires based on the treatment
of 1 with various kinds of low-valent metals is also our future target.
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1: Mp 245—251 °C (dec). 3!P{1H} NMR (CDCl3) & -8.3 ppm (s). Mass spectrum
mfz (O8Mo), 1308 (M),

Crystal data for 1: F.W. = 1474.83 (dichloromethane as solvent molecules),
triclinic space group PT, a = 15.516(5) A, b = 11.381(4) A, ¢ = 9.396(3) A, o
93.35(3)°, B = 91.50(3)°, y = 76.57(3)°, U = 1611.0(9) A3,Z =1, dcalcd = 1.520,
7.016 cm-l, no. of parameters = 502, no. of reflection data with IFol>3c(Fo)
2276, goodness of fit = 3.687, R = 0.050, Ry, = 0.055. Half of complex 1 is
independent and each halves of 1 are related by centrosymmetry.
Molybdenum atom was located by the Patterson synthesis and the remaining
non-hydrogen atoms were located by Fourier synthesis. Data was collected by
Rigaku-AFC5 and was refined by UNICS-IIT (IMS).
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