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A novel luminescent hexanuclear platinum(ll) complex, [Pta(u- spectroscopic properties, no reports were made on the use
dppm),(C=CCsHaN)a{ Pi(trpy)} 4J(CFsSOs)s (trpy = 2,2":6',2"'- of face-to-face dinuclearfdnetal complexes as the building
terpyridine), was successfully synthesized by using the face-to- block for supramolecular assemblies. Recently, we synthe-
face dinuclear platinum(ll) ethynylpyridine complex [Pt,(u-dppm),(C= sized a number of dinuclear platinum(il) alkynyl complexes
CCsHaN)] as the building block. and studied their luminescence propertiédt is believed

that the face-to-face dinuclear platinum(ll) alkynyl core could
be utilized as versatile building blocks for the construction
Over the past decade, the formation of discrete supramo-of high-nuclearity supramolecular platinum(ll) complexes.
lecular entities driven and held together through metal Herein are described the synthesis and structural character-
coordination has remained an intense area of stddy. ization of a face-to-face dinuclear platinum(il) alkynyl
Nanoscale supramolecular arrays that possess unique mecomplex with ethynylpyridine groups, [Ri-dppmy(C=
chanical, chemical, or optical properties were assembled withCCsH4N),] (1), and the first report on the assembly,
rigid inorganic and organometallic host species based oncharacterization, and X-ray crystal structure of a face-to-
transition metal corners and difunctional organic ligand face hexanuclear platinum(ll) ethynylpyridine complgRt-
bridges*® Dinuclear d—d® metal complexes, with well  (4-dppm(C=CCsHaN)4[Pt(trpy)L} (CR:SOy)s (2) (Scheme
defined metat-metal distances, are well-known to exhibit 1),
interesting spectroscopic and luminescence behavior, which  Complex1 was synthesized according to modification of
have been extensively studied, in part because of thea literature procedure for [Ri-dppmy(C=CPh)].” Reaction
interesting observation of weak metahetal interactions. of 1 with 4 equiv of [Pt(trpy)(MeCN)](OTHE in methanol
Despite the rigidity of the framework and their interesting under an inert atmosphere of nitrogen gave a bright yellow
*To whom correspondence should be addressed. E-mail: wwyam@ Precipitate. Recrystallization from acetonitrildiethyl ether

hé(f)-h(k-) 5 b Lehn 3. M. DeCian. A oh it Ed. Engl afforded? as air-stable orange-yellow crystals in 85% yield.
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Figure 1. Perspective view of [R{u-dppmp(C=CGCsHaN)4] (1). The H
atoms have been omitted for clarity. Thermal ellipsoids are shown at 30%
probability level.
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membered ring. Each platinum atom exhibits a distorted
square planar geometry with the two alkynyl groups-fa—
C, 169.3(3j] and the two bridging dppm phosphorus atoms
[P—Pt=P, 176.4(1j] arranged in aransdisposition. The
short intramolecular Pt(HPt(1)* distance of 3.285(1) A,
which is comparable to that of the related jJRtdppm}-
(CN)s) (3.30 A) and is somewhat longer than that of
[Pt(pop)]* (2.95 A), indicates the presence of a weak Pt
-+Pt interactiort.

Figure 2 shows the perspective drawing of the complex
cation of2. The terpyridyl Pt(ll) shows a distorted square

planar geometry, as is required by the bite angle exerted by
the terpyridine ligand. The dihedral angle between the plane

of the pyridine ring and that of Pt(trpy) is ca. 66:5%imilar
dihedral angles and near-orthogonal orientation of the
pyridine ring with respect to the platinum square plane have

also been observed in the related pyridine-containing Pt-

(C’"N*C) and Pt(CN”N) complexes? In complex 2, a
comparatively stronger PtPt interaction between the two
platinum atoms in the Rdppm) core than that inl was

(9) Crystal data foll: CgoH7oN4O2P4Pt; M, = 1657.48, triclinic, space
groupP1, a=10.648(2) Ajb = 12.848(3) Ac = 14.174(3) Ao =
66.82(2), f = 87.78(2), y = 87.09(3), V= 1779.9(7) R, T = 293
K, Z=1,D; = 1546 g cm?®, u(Mo Ka) = 4.066 mnT. 10398
reflections measured, 5602 uniquR,( = 0.0394) which were used
in all calculations. The finaR(F?) was 0.03611[ > 20(l)]. Crystal
data for2: CisdH114724N18026P4P%Ss; M; = 4591.49, monoclinic,
space groufP2,/c, a= 14.013(3) Ab = 14.377(3) Ac = 46.275(9)

A B =97.12(3),V=9251(3) B, T=253K,Z=2,D. = 1.648
gen 3, u(Mo Ka)) = 4.733 mnrt, 31324 reflections measured, 11726
unique Rnt = 0.0615) which were used in all calculations. The final
R(F?) was 0.05581[ > 20(1)].
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observed, as reflected from the shorter-4®t distance 2,
3.178 (1) A vs1, 3.285(1) A]. The contraction of the Pt

Pt distance within the Rdppm) core in2 compared td. is
thought to originate predominantly from electronic effects
rather than from steric grounds. The reduced electron density
on the dinuclear platinum centersirwould probably favor
metal-metal interactions to occur in order to compensate
for the loss of electron density upon coordination of the Pt-
(trpy) units. In general, steric effects are also known to affect
the metal-metal separation, in which an increased bulk of
the alkynyl ligands would cause the bending of theRE—C
bond, forcing the two Pt centers to approach each other more
closely®¢ The metat-metal interaction has also been cor-
related to the steric demand of the coordinated ligands as
reflected by the pyramidality effeét However, on the basis

of steric arguments alone, the smaller observed deviation of
the C-Pt—C angle from 180in 2 [6.0(7)°] compared tal
[10.7(3¥] is not in agreement with the shorter Pt distance
observed ir2 [Pt-++Pt, 3.178(1) A] compared tt [Pt-++Pt,
3.285(1) A]. Therefore, it is likely that the electronic effect
plays a more dominant role in governing the metaletal
distance in the present system.

The two adjacent peripheral Pt(trpy) moieties are in
parallel orientation, with an interplanar distance of ca. 3.67
A, suggesting the presence of somestacking interactions
between the two terpyridyl unité. However, the Pt(trpy)
planes are slanted at an angle of ca. 3%166he P-Pt—P
axis, giving a Pt-Pt distance of 5.079(1) A, suggestive of
no Pt--Pt interactions between the peripheral platinum atoms.

The electronic absorption spectrum dfin ethanot
dichloromethane (1:4 v/v) shows a low-energy absorption
band at ca. 368 nm, with low-energy tails extending to ca.
450 nm. With reference to previous spectroscopic work on
the related face-to-face dinuclear platinum(ll) alkynyl com-
plexes? the low-energy absorption band at 368 nm is
assigned as a spin-allowed metal-metal-to-ligand charge
transfer (MMLCT) [d*(Pt2) — ps(Pk)/7z*(C=CR)] transi-
tion, while the low-energy tails are assigned as spin-forbidden
MMLCT transitions. The electronic absorption spectrum of
2 in acetone shows a low-energy absorption band at ca. 416
nm. It is suggested that the low-energy absorption band may
involve a dr(Pt)— s*(trpy) metal-to-ligand charge transfer
(MLCT) transition because similar absorption bands at-
tributed to MLCT transition are observed in other related
platinum(ll) terpyridyl system&3

Upon excitation atA > 350 nm, 1 exhibits strong
luminescence in the solid state and in solutions both at room
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Chem.200Q 39, 3537. (c) Chernega, A.; Droz, A. S.; Prout, K.;
Vilaivan, T.; Weaver, G. W.; Lowe, Gl. Chem. ResearctD9§ 402.
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(12) (a) Bichner, R.; Cunningham, C. T.; Field, J. S.; Haines, R. J.;
McMillin, D. R.; Summerton, G. CJ. Chem. Soc., Dalton Trank999
711. (b) Bailey, J. A.; Hill, M. G.; Marsh, R. E.; Miskowski, V. M.;
Schaefer, W. P.; Gray, H. Bnorg. Chem1995 34, 4591. (c) Hunter,
C. A.; Sanders, J. K. MJ. Am. Chem. S0d.99Q 112 5525.

(13) (a) Aldridge, T. K.; Stacy, E. M.; McMillin, D. Rinorg. Chem1994
33, 722. (b) Bailey, J. A.; Miskowski, V. M.; Gray, H. Bnorg. Chem.
1993 32, 369. (b) Yip, H. K.; Cheng, L. K.; Cheung, K. K.; Che, C.
M. J. Chem. Soc., Dalton Tran993 2933.
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Figure 2. Perspective view of the complex cation of Jetdppmy(C=CCsHaN)4{ Pt(trpy)} 4](CFsSOs)s (2). The H atoms and C atoms of phenyl rings of
dppm have been omitted for clarity. Thermal ellipsoids are shown at 20% probability level.
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Figure 3. (a) UV-vis absorption spectrum of [Ru-dppmp(C= the solid state at 77 K. Excitation wavelength at 355 nmifand at 400
CGCsHaN)4] (2). (b) Excitation () and emission §-+-) spectra ofl. in EtOH— nm for 2.

CH,Cl, (1:4 viv) at 298 K. Excitation wavelength at 355 nm.
temperature and at 77 K. Two emission bands at 515 andphosphorescence derived from 8WMLCT state. The red-
635 nm are observed in the steady-state emission spectrunshift of the emission band & relative to that ofl (Figure
of 1in EtOH—CH.CI, (1:4 v/v) at 77 K. The two emission  4) is probably attributed to the increased-MRt interaction
bands are found to have different lifetimes, both in micro- due to a shrinkage of the PPt bond distance in the Pt
second range, probably arising from different origtheVith (dppm}, core in the hexanuclear structure as well as an
reference to previous spectroscopic watthe higher energy  increase in ther-accepting ability of the ethynylpyridine
emission band observed at ca. 515 nm is tentatively assignedinits upon coordination of the Pt(trpy) moieties.
as intraligand phosphorescence of the bridging diphosphine The present work demonstrates a facile and high-yield
ligands. The emission spectrum bin the solid state at 77  synthesis of a high-nuclearity supramolecular platinum
K shows an emission band at ca. 605 nm, while at room complex using a face-to-face dinuclear platinum complex
temperature in ethanebichloromethane (1:4 v/v) an emis- as the building block. The application of this class of
sion band at ca. 670 nm is observed; both of these arecompounds in transition-metal-mediated supramolecular self-
ascribed to phosphorescence derived from d&ILCT assembly shows great potential and is now in progress.
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(14) The attribution of the high energy emission bto be due to the Drug Research Program of The University of Hong Kong
presence of a small amount of impurity in less than 1%, most likely ) o ’
the mononucleatrans-[Pt(dppmP)(C=CCsH;N),] complex, is not Supporting Information Available: Characterization, crystal-

favored, because the emission energy of the refaets [Pt(dppm- lographic data, and photophysical datalafnd2. This material is

P)2(C=CCgHs),] is known to occur at higher energy (see ref 4i). . ) .
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completely eliminated, we do not favor this assignment. 1C025685D
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