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A series of tetraalkynylplatinate(ll) complexes, (NBuy);[Pt{(C=CR)4] (R = CgH4N-4, CsHsN-3, and CgH3N,-5), and
the diynyl analogues, (NBu,),[P{(C=CC=CR),] (R = C¢Hs and C¢H,CHj;-4), have been synthesized. These complexes
displayed intense photoluminescence, which was assigned as metal-to-ligand charge transfer (MLCT) transitions.
Reaction of (BusN)[Pt(C=CCsH;N-4),] with 4 equiv of [Pt('‘Bustrpy)(MeCN)](OTf), in methanol did not yield the
expected pentanuclear platinum product, [Pt(C=CCsH4N).{ Pt(‘Bustrpy)} 4J(OTf)s, but instead afforded a strongly
luminescent 4-ethynylpyridine-bridged dinuclear complex, [Pt(‘Bustrpy)(C=CCsH4N)Pt(Bustrpy)](PFs)s, which has
been structurally characterized. The emission origin is assigned as derived from states of predominantly SMLCT
[d(Pt) — z*(Bustrpy)] character, probably mixed with some intraligand ®IL [7 — s*(C=C)], and ligand-to-ligand
charge transfer 3LLCT [z(C=C) — z*(‘Bustrpy)] character. On the other hand, reaction of (BusN),[Pt(C=CC=
CCgH4CHs-4)4] with [Ag(MeCN)4][BF4] gave a mixed-metal aggregate, [Pt;Ags(C=CC=CCsH,CH3-4)s(THF),]. The
crystal structure of [Pt,Ags(C=CC=CCgH,CHs-4)s(THF)4] has also been determined. A comparison study of the
spectroscopic properties of the hexanuclear platinum—silver complex with its precursor complex has been made
and their spectroscopic origins were suggested.

Introduction recently in view of their rich optical and redox behavior as

Over the past decade, the design and construction ofwell as their reactivity> Although tetraalkynylplatinate-
discrete, functional supramolecular species has been an
intense area of researéfThe square-planar coordination
geometry of 8 metals has attracted a lot of interest and has
led to an increasing utilization of®dmetal complexes as
versatile building blocks for self-assembly woAd®latinum-
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Tetraalkynylplatinate(ll) Complexes

(1) complexes [Pt(&CR),)?>~ are knowrf, most of them are ~ were recorded relative to tetramethylsilane ¢8i¢. UV—visible
confined to the simple monoynyl systems, with correspond- spectra were obtained on a Hewlett-Packard 8452A diode array
ing studies on the diynyl system and N-heterocycle-contain- SPectrophotometer, IR spectra as Nujol mulls on KBr disks on a
ing alkynyl analogues unexplored. These, together with the Bio-Rad FTS-7 Fourier. transform infrared spectrophqtometer
numerous studies on the luminescence behavior of platinum-(4000-400 cnT), negative FAB mass spectra on a Finnigan
(Il) —alkynyl systems,and our recent interest in luminescent "/AT95 Mass spectrometer, and positive and negative ESI mass
carbon-rich metal-based molecular materfais particular spectra on a Finnigan LCQ mass spectrometer. Elemental analyses

were performed on a Carlo Erba 1106 elemental analyzer at the
our recent work on the assembly of a face-to-face hexa- stityte of Chemistry in Beijing, Chinese Academy of Sciences.

nuclear platinum(lh-ethynylpyridine compleXhave prompted  steady-state emission and excitation spectra at room temperature
us to investigate the luminescence properties of FRER)]*~ and at 77 K were obtained on a Spex Fluorolog-2 model F111
with N-heterocycle-containing alkynyl ligands, which can fluorescence spectrophotometer with or without Corning filters. The
potentially be utilized as spectroscopic interesting building 77 K solid-state emission and excitation spectra were recorded with
blocks. Herein we report the synthesis, luminescence be-solid samples loaded in a quartz tube inside a quartz-walled optical
havior, and structural characterization of a series of platinum- Dewar flask filled with liquid nitrogen. For solution emission and
(I —alkynyl complexes of N-heterocycle-containing alky- excitation spectral studies, the solutions were prepared in a 10 mL
nyls, (NBl)[P{(C=CR)] (R = CeHuN-4, GsH.N-3, and Pyrex bulb connected to a sidearm 1-cm quartz cuvette and sealed

CoHaN2-5). Attempts have also been made to assemblefrom the atmosphere by a .Rotaflo HP6/6 qU|ckjreIease Teflon
. . stopper. The solutions were rigorously degassed with no fewer than
supramolecular entities by employing these complexes

- . four freeze-pump-thaw cycles. Emission lifetime measurements
as building blocks. Extension of the monoynyl system \yere performed with a conventional laser system. The excitation

[Pt(C=CR)]*" to the diynl system [Pt{(&CC=CR)]*" has source was the 355 nm output (third harmonic) of a Spectra-Physics
also been made. A mixed-metal platinumgibilver(l) Quanta-Ray Q-switched GCR-150-10 pulsed Nd:YAG laser. Lu-
complex has also been synthesized and studied, throughminescence decay signals were recorded on a Tektronix model
which further insights into the nature of the excited-state TDS620A digital oscilloscope and analyzed by use of a program

origin are provided. for exponential fits. Luminescence quantum yield was measured
by the optical dilute method reported by Demas and Cré3iye

Experimental Section luminescence quantum yield of the sample was determined accord-
ing to

Materials and Reagentsn-Butyllithium (1.6 M in hexane) and
[Ag(MeCN),]BF4 were purchased from Aldrich Chemical Co. Inc. 6. = ¢,(B/BY(nJn )2(D5/D) 1)
4-Bromopyridine hydrogenchloride, 3-pyridine, and 5-bromopyri- s ' '
midine were purchased from Lancaster Chemical Co. Inc. Trim-
ethylsilylacetylene was purchased from GFS Chemical Co. Ltd.
3-Ethynylpyridine?? 4-ethynylpyridine? 5-ethynylpyrimidine®

where the subscripts s and r refer to the sample and reference
solutions, respectivelyB = 1-107AL. A is the absorbance at the

. ’ excitation wavelength, is the path lengtm is the refractive index
b b -
phenylbutadiyné? tolylbutadiynei® [P(tht}.Clz], ** and [PtBUs of the solvent, an® is the integrated emission intensity. A degassed

11 i i "
trpé/)(MeC_ll_\l)g(OhTf()jz fwere QI[E;I):aretdlaccordln%tg literature pré)f aqueous solution of quinine sulfate in 1.0 NS®, solution @em
cedures. 1etranydroiuran ( ), oluené, and benzene used 1or_"q 546  excitation wavelength at 365 nm) was used as the
synthesis of the complexes were distilled over sodium benzophe- reference?
noln € ktetyl ank(]i stored tl;]nderl nllt;ogel? aé‘rgosphe:e Pt”?r toLusé)e.SOther Cyclic voltammetric measurements were performed by using a
solvents such as methanol (Merck, ), acetonitrile (Lab-Scan, CH Instruments, Inc. Model CHI 620 electrochemical analyzer,

Ati), and dleihyl etherf(Sck:atr_Iaul, AR(; Werz used as r(tjacelved. _A" which was interfaced to an IBM-compatible 486 personal computer.
otherreagents were of analylical grade and were used as recelvedThe electrolytic cell used was a conventional two-compartment cell.

Physical Measurements and Instrumentation:H NMR spectra  Ejectrochemical measurements were performed in acetonitrile
were recorded on either a Bruker DPX-300 (300 MHz) or a Bruker ¢qjutions with 0.1 M'BU,NPF; (TBAH) as supporting electrolyte

Avance 400 (400 MHz) FT-NMR spectrometer. Chemical shifts 5 room temperature. The reference electrode was a Ag/AGOIO

M in acetonitrile) electrode, and the working electrode was a glassy-

® Ersg’ri]';e}gga%rf_i‘%é]'? Martinez, F.; TomasMChem. Soc., Dalton  carhon (Atomergic Chemetal V25) electrode with a piece of
(7) (a) Yam, V. W. W.Acc. Chem. Re€002,35, 555-563. (b) Yam, V. platinum wire as counter electrode in a compartment that is

W. W. Chem. Commur2001, 789-796. (c) Yam, V. W. W.; Lo, W. separated from the working electrode by a sintered-glass frit. The
Y.; Lam, C. H; Fung, W. K. M.; Wong, K. M. C.; Lau V. C. Y., ferrocenium/ferrocene couple (FeCfs) was used as the internal

éh“k N'Ycuooéd'l_c_h\?;”maf} 2\?\?3\/{/” %r;?]sé(()o(l))“\j/v %‘ﬁér};' '\FA&écz'(;)gzu" references? with the FeCp™° couple being+0.40 V vs SCE. Al

229 123-132. (e) Yam, V. W. W.; Wong, K. W. M. C.; Zhu, NI solutions for electrochemical studies were deaerated with prepurified
Am. Cgem.hSOQOOZ 124,&?06—6507. Ezpo\égm,ZV- V(\)/GW-;S/;/O(FI%, argon gas just before measurements. Treatment of the electrode
K. M. C.; Zhu, N.Angew. Chem., Int. E 42, 1400-1403. (g

Tao, C. H.: Wong, K. W. M. C.. Zhu, N.. Yam. V. W. Wew J. surfaces was as reported elsewhere.

Chem.2003 27, 150-154. Syntheses of Platinum(Il) Alkynyl Complexes.All reactions
(8) Hui, C. K.; Chu, B. W. K.; Zhu, N.; Yam, V. W. Wlnorg. Chem. were carried out under strictly anaerobic and anhydrous conditions
2002 41, 6178-6180. in an inert atmosphere of nitrogen by standard Schlenk technique.

©) $g|§émésv¥§&;Zﬁociasl'i&'igéil_KE’ngégt'&]gﬂgag'}{’V?,élgﬂnacgj_ 'R' Synthetic routes to complexds-7 are summarized in Scheme 1.

M. Synthesis983 128-130.
(10) Uson, R.; Fornies, J.; Martinez, F.; Tomas,MChem. Soc., Dalton (12) Demas, J. N.; Crosby, G. A. Phys Chem, 1971, 75, 991-1023.

Trans.198Q 888-894. (13) (a) Connelly, N. G and Geiger, W. Ehem. Re. 1996 96, 877—
(11) Yam, V. W. W.; Tang, R. P. L.; Wong, K. M. C.; Cheung, K. K. 910. (b) Gagne, R. R.; Koval, C. A.; Lisensky, G. l@org. Chem.
Organometallics2001, 20, 4476-4482. 1980 19, 2854-2855.
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Scheme 1. Synthetic Routes to Complexds-7
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(BugN),[Pt(C=CCsH4N-4),] (1). The complex was prepared by  7.10 (d, 8H, pyridyl H meta to NJ = 5.9 Hz), 8.33 (8H, pyridyl
a slight modification of the method reported for the preparation of H ortho to N,J = 5.9 Hz). Negative ESI-MS: ion clusters iz
["BusN],[Pt(C=CPh),].® n-Butyllithium (1.6 M in n-hexane, 0.63 846 [M — "BuyN*]~. Anal. Calcd for GoHggNsPt: C, 66.21; H,
mL, 1.0 mmol) was added to a solution of BCCsH4N-4 (110 8.15; N, 7.72%. Found: C, 66.42; H, 8.17; N, 7.75%.

mg, 1.1 mmol) in dry THF (20 mL) at-78 °C and stirred for 30 (BugN),[Pt(C=CCsH4N-3),] (2). The procedure was similar to
min. The cooling bath was then removed and the mixture was that described for the preparationbéxcept H&CCsHsN-3 (110
slowly warmed to room temperature. [Pt(#@),] (tht = tetrahy- mg, 1.1 mmol) was used in place of BXCCsH,N-4. Yield: 117

drothiophene) (105 mg, 0.18 mmol) was added and the reactionmg, 60%.'*H NMR (300 MHz, CDC}, 298 K, relative to SiMg):
mixture was stirred at room temperature for an additional 24 h. 6 0.89 [t, 24H, CH3(CH,),CH,)sN*, J = 7.9 Hz], 1.52-1.64 [m,
The resulting solution was evaporated to dryness and the residue32H, (CH(CH,)>CH,)sN*], 3.52 [m, 16H, (CH(CH,)>CHy)sN™],
was dissolved in a minimum amount of deoxygenated deionized 7.15 (m, 4H, pyridyl H at 5-position), 7.61 (m, 4H, pyridyl H at
water. The resulting pale yellow solution was added dropwise to a 4-position), 8.25 (m, 4H, pyridyl H at 6-position), 8.56 (s, 4H,
solution of"BuyNCI (100 mg, 0.36 mmol) in isopropyl alcohol (0.5  pyridyl H at 2-position). Negative ESI-MS: ion clustersnalz 846
mL) to givel as a yellow precipitate. Subsequent recrystallization [M — "BusN*]~. Anal. Calcd for GoHggNePt: 66.21; H, 8.15; N,
from dichloromethanediethyl ether yielded. as yellow crystals. 7.72%. Found: 65.69; H, 7.96; N, 7.69%.

Yield: 120 mg, 62%*H NMR (300 MHz, CDC}, 298 K, relative (BugN),[Pt(C=CC4H3N2-5),] (3). The procedure was similar to
to SiMey): 6 0.89 (t, 24H, CH3(CH,),CH,)4N*, J= 8.1 Hz], 1.56- that described for the preparationloéxcept H&ECC4H3N,-5 (114
1.67[m, 32H, (CH(CH,),CH,)4N],3.57[m, 16H, (CH(CH,),CH,)4,N '], mg, 1.1 mmol) was used in place of BXCCsH,N-4. Yield: 128

814 Inorganic Chemistry, Vol. 43, No. 2, 2004



Tetraalkynylplatinate(ll) Complexes

mg, 65%."H NMR (400 MHz, CDC}, 298 K, relative to SiMg):

0 0.86 [t, 24H, CH3(CH,),CH,)sN*, 3 = 7.3 Hz], 1.43 [m, 16H,
(CH3CHy(CH,),)aN "], 1.61 [m, 16H, (CHCH,CH,CH,),N*], 3.61
[m, 16H, CH(CH,).CH,N*], 8.58 (s, 8H, pyrimidyl H at 4- and
6-position), 8.87 (s, 4H, pyrimidyl H at 2-position). Negative ESI-
MS: ion clusters atwz 850 [M — "BuyN*]~. Anal. Calcd for
CseHgaN1oPt: C, 61.57; H, 7.75; N, 12.82%. Found: C, 61.52; H,
7.88; N, 12.87%.

[Pt(‘Bustrpy)(C =CCsH4N-4)Pt(Bustrpy)l(PF 6)s (4). (BUaN)2-
[Pt(C=CGCsH4N-4),4] (1) (0.05 g, 0.05 mmol) was suspended in dry
methanol (10 mL), 4 equiv of [PRustrpy)(MeCN)](OTf), (0.10
g, 0.10 mmol) dissolved in methanol (5 mL) was added, and the
mixture was stirred fo3 h togive a clear bright orange solution.
NH4PFs dissolved in methanol was added dropwise to give an
orange-yellow crystalline solid. Subsequent recrystallization from
dichloromethanediethyl ether afforded4 as air-stable orange-
yellow crystals. Yield: 63 mg, 75%H NMR (300 MHz, CDC},
298 K, relative to SiMg): 6 1.66 [m, 54H, CHj;)sC-], 8.05 [dd,
2H, 5,8'-terpyridyl H's on (Bustrpy)Pt=C=C, J = 6.1, 2.1 Hz],
8.14 [m, 4H, 6,6-terpyridyl H's on {Bustrpy)Pt=C=C and 5,5-
terpyridyl H's on (Bustrpy)Pt=N], 8.25 (d, 2H, pyridyl H's ortho
to C=C, J = 6.1 Hz), 8.90 [d, 2H, 3,3terpyridyl H's on (Bus-
trpy)Pt=C=C, J = 2.1 Hz], 8.99 [m, 6H, 35-terpyridyl H’s on
(‘Bustrpy)Pt=C=C and 3,35 ,3"-terpyridyl H's on (Bustrpy)Pt-

N], 9.12 [d, 2H, 6,6- terpyridyl H’s on (Bustrpy)Pt-C=C, J =
5.4 Hz], 9.39 (d, 2H, pyridyl H meta to=€C, J = 6.1 Hz). Positive
ESI-MS: ion clusters atvz 1584 [M — PR~]*. Anal. Calcd for
Cg1H74N7PsF1gPL: C, 42.34; H, 4.31; N, 5.67%. Found: C, 42.48;
H, 4.28; N, 5.21%.

(BugN),[Pt(C=CC=CCsH5s),] (5). The procedure was similar
to that described for the preparationloéxcept HGECC=CCsHs
(140 mg, 1.1 mmol) was used in place of #CCsH;N-4. Yield:
159 mg, 75%.1H NMR (300 MHz, CDC}, 298 K, relative to
SiMey): 6 0.89 [t, 24H, CH3(CH,).CH,)sN*, J = 8.1 Hz], 1.50-
1.63 [m, 32H, (CH(CH,)CHy)4N*], 3.57 [m, 16H, (CH-
(CH)2CH,)sN™], 7.25 (m, 12H, aryl H para and meta tc=C),
7.38 (m, 8H, aryl H ortho to €C). Negative FAB-MS: ion clusters
atm/z938 [M — "BuyN*]~. Anal. Calcd for G,Hg,N,Pt: C, 73.25;
H, 7.85; N, 2.37%. Found: C, 73.55; H, 7.62; N, 2.25%.

(BugN),[Pt(C=CC=CC¢H4CH3-4)4] (6). The procedure was
similar to that described for the preparationlagxcept H&ECC=
CGCeH,CHz-4 (155 mg, 1.1 mmol) was used in place of HC
CCsH4N-4. Yield: 156 mg, 70%*H NMR (300 MHz, CDC}, 298
K, relative to SiMe): ¢ 1.02 [t, 24H, CH3(CH,),.CH,)uN*, J =
8.1 Hz], 1.56-1.63 [m, 32H, (CH(CH,),CH,)4N*], 2.75 (s, 12H,
CHg), 3.52 [m, 16H, (CH(CH,),CH,)4N*], 7.12 (d, 8H, aryl H
meta to G=C, J = 8.0 Hz), 7.29 (d, 8H, aryl H ortho to€C, J =
8.0 Hz). Negative FAB-MS: ion clusters atVz 994 [M —
"BusN*]~. Anal. Calcd for GeHioNoPt: C, 73.81; H, 8.15; N,
2.27%. Found: C, 73.60; H, 8.02; N, 2.12%.

[Pt2Ag4(C=CC=CCsH,CH3-4)g(THF) 4] (7). The complex was
prepared by modification of a literature-reported metho#.
solution of [Ag(MeCN})][BF,4] (0.03 g, 0.084 mmol) in THF (10
mL) was added dropwise to a solution &B[4N][Pt{(C=CC=
CCeH4CH3z-4)4] (6) (0.05 g, 0.041 mmol) in THF (10 mL). The
mixture was allowed to stir at room temperature for 3 h. The

reaction mixture was then filtered and a clear orange-red solution
was obtained. The solution was reduced in volume and subsequent

recrystallization by layering diethyl ether yield&das air-stable
garnet crystals. Yield: 0.035 mg, 88%1 NMR (300 MHz, CDC},
298 K, relative to SiMg): 6 7.24 (m, 12H, aryl H meta and para
to C=C), 7.39 (m, 8H, aryl H ortho to €C). IR (Nujol mull, KBr),
vicm™1 (C=C) 2047m. Negative ESI-MS: ion clustersmafz 1827

[M — Ag*]~. Anal. Calcd for GgHsgAg4PH-0.5THF: C, 54.62; H,
2.92%. Found: C, 54.84; H, 3.06%.

Crystal Structure Determination. Crystal data fod, CzHos-
Q!10F18N7P3Pt2, formula weight= 2225.12, triclinic, space group
P1, a = 13.514(3) A,b = 20.006(4) A,c = 20.297(4) Ao =
62.07(3}, B = 81.59(3y, y = 76.24(3), V = 4705.3(16) &, z =
2,D. = 1.571 g cnm3, u(Mo Ka) = 33.81 cnt?, F(000) = 2204,

T = 293 K, are summarized in Table 1. A crystal of dimensions
0.40 x 0.15x 0.04 mm inside a glass capillary was used for data
collection at 20°C on a MAR diffractometer with a 300 mm image
plate detector by use of graphite-monochromated Mor&diation
(A=0.71073 A). Data collection was made with@cillation (90
images) at 120 mm distance and 480 s exposure. The images were
interpreted and intensities integrated by use of the program
DENZO?* From a total of 18 308 measured reflections, 11 984
unique reflections were obtained){ = 0.0400), and 7097
reflections withl > 4o(l) were considered and used in the structural
analysis. These reflections were in the rahge —14 to 15,k =
—23to 23, and = —22 to 22 with D= 50.70. The structure

was solved by direct methods employing the SIR-97 progtam

PC. Pt and many non-hydrogen atoms were located according to
direct methods and the successive least-squares Fourier cycles. The
positions of other non-hydrogen atoms were found by successful
full-matrix least-squares refinements and successive difference
Fourier synthesis by use of the program SHELXLX%&h PC. Three
anions of Pk~ were located. In the asymmetric unit, five 1,2-
dichloroethane solvent molecules were located in seven positions.
One of the solvent molecules is disordered into two sets of positions,
sharing one Cl atom. Half of the solvent molecule has too-high
thermal parameters and was considered to be partially located, thus
atoms of the solvent molecules were set to have 0.5 occupancy.
For convergence of least-squares refinements, restraints had to be
applied for the solvent molecules to be near 1.50(2) A. Meanwhile,
thermal parameters of C(70) and C(71) were assumed to be the
same. One crystallographic asymmetric unit consists of one formula
unit, including three anions and five solvent molecules. In the final
stage of least-squares refinement, atoms of solvent molecules
[except CI(1)-Cl(4)] were refined isotropically and other non-
hydrogen atoms were refined isotropically. H atoms were generated
by the program SHELXL-97. The positions of H atoms were
calculated on the basis of riding mode, with thermal parameters
equal to 1.2 times those of the associated C atoms, and participated
in the calculation of finaR-indices. Convergence for 939 variable
parameters by least-squares refinementFowith w = 4F2/o?-

(Fod), whereo¥(F2) = [0¥(l) + (0.02%,2)?] for 5191 reflections

with | > 40(1), was reached & = 0.0591 andvR = 0.1603 with

a goodness-of-fit of 0.932A(0)max = 0.001. The final difference
Fourier map shows maximum rest peaks and holes of 1.058 and
—1.277 e K3, respectively.

Crystal data foi7, C112H100Ag406Pt, formula weight= 2371.64,
monoclinic, space group2/c, a = 26.059(5) Ab = 15.965(3) A,
c=25.021(5) Ao = 90°, B = 91.17(3}, y = 9C°, V = 10.407(3)

A3, Z=4,D.= 1514 g cm3, u(Mo Ka) = 34.66 cnt?, F(000)
= 4688, T = 253 K, are summarized in Table 1. A crystal of

(14) DENZQ The HKL Manuat-A description of program®ENZQ
XDISPLAYFE and SCALEPACK written by D. Gewirth with the
cooperation of the program authors Z. Otwinowski and W. Minor,
1995, Yale University, New Haven, CT.

(15) SIR97 Altomare, A.; Burla, M. C.; Camalli, M.; Cascarano, G. L.;
Giacovazzo, C.; Guagliardi, A.; Moliterni, A. G. G.; Polidori, G.;
Spagna, RJ. Appl. Crystallogr.1999 32, 115-119.

(16) SHELXL97 Sheldrick, G. M. SHELX97 Programs for Crystal
Structure Analysis (Release 97-2), 1997, University of Goettingen,
Germany.
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Table 1. Crystal and Structure Determination Data of [Btgtrpy)(C=CCsH4N)Pt(Bustrpy)](PFe)s (4) and [PtAgs(C=CC=CCsHsCHsz-4)s(THF)4] (7)

4 7
formula CGr1HoaCl1gF18N7P3PL Ci112H108Ag406PL
fw 2225.12 2371.64
T,°C 293 253
a A 13.514(3) 26.059(5)
b, A 20.006(4) 15.965(3)
c, A 20.297(4) 25.021(5)
o, deg 60.07(3) 90
p, deg 81.59(3) 91.17(3)

y, deg 76.24(3) 90
Vv, A3 4705.3(16) 10,407(3)
cryst syst triclinic monoclinic
space group P1 C2lc
4 2 4
F(000) 2204 4688
D, g cnt 8 1571 1514
cryst color yellow yellow
cryst dimens, mm 0.2& 0.15x 0.06 0.40x 0.25x 0.15
A, A (graphite monochromated, Moo 0.71073 0.71073
u, cmt 33.81 34.66
collection range, deg 2nax= 50.07 max= 50.3
h —14t0 15 —27to 27
k —23t023 —18t0 18
| —221t022 —281t0 27
no. of data collected 18 308 13953
no. of unique data 11984 6005
no. of data used in refinemenm, 7097 3034
no. of params refined 939 485
R 0.0591 0.0570
Ra? 0.1603 0.1447
S 0.932 0.982
max. shift, (shift/error)ax 0.01 0.001
residual extrema in final diff map, e & +1.058,—1.277 +0.968,—2.200

aw = 1/[o¥(Fo?) + (aP)? + bP], whereP = [2F2 + max(F.?,0)]/3.

dimensions 0.40< 0.25 x 0.15 mm inside a glass capillary was in THF, followed by a metathesis reaction witBusNClI in

used for data collection at20 °C on a MAR diffractometer with deoxygenated water, and subsequent recrystallization by
a 300 mm image plate detector by use of graphite-monochromatedgiffusion of diethyl ether vapor into a concentrated dichlo-
Mo Ko radiation ¢ = 0.710 73 A). Data collection was made with o methane solution of the respective complexes afforded the
1.5 oscillation (140 images) at 120 mm distance and 420 sdproducts as pale yellow crystals in good yield. Under similar

exposure. The images were interpreted and intensities integrate onditions. their divhvl analogues and 6 were also
by use of the prograDENZQ From a total of 13 953 measured ! yny 9

reflections, 11 984 unique reflections were obtairieg € 0.0543), SL_JCCGSSfu_"y synthesized and Characterl_zed. Reactlo_h of
and 3034 reflections with > 4a(l) were considered and used in  With 4 equiv of [Pt{Bustrpy)(MeCN)](OTf), in methanol did
the structural analysis. These reflections were in the range not yield the desired pentanuclear platinum product, [B(C
—271027k=—1810 18, and = —28 t0 27 With Bynax= 50.30. CGsHaN)«{ Pt(Bustrpy)} 4J(OTf)e, but instead crystals of [Pt-
The structure was solved by direct methods employing the SIR-97 (‘Bustrpy)(C=CCsH4N)Pt(Bustrpy)](PFs)s (4) were obtained
progrant> on PC. One crystallographic asymmetric unit consists after the metathesis reaction with ammonium hexafluoro-
of half of a formula unit, including one diethyl ether solvent phosphate. The formation of compou#dia alkynyl group
molt_ecule. In final stage .of Iegst—squ_ares refinement, non-H atoms transfer is less commonly observed in other platinum alkynyl
Ofd'eth{c'_ etZer "‘{e”i ref_meltlzi 'Sgtr:"pﬁa"i’f and other non-H ?tgrr;)s system& and may probably be a result of the relative
were refined anisotropically. The H atoms were generated by o . :
SHELXL-97'6 on PC. The positions of H atoms were calculated instability of the tetraalkynylplatlhate(lI) sy_stem, which
renders the transmetalation reaction more likely to occur.

on the basis of riding mode, with thermal parameters equal to 1.2 . . .
times those of the associated C atoms, and participated in theReactmn of complex6 with [Ag(MeCN),][BF4] according

calculation of final Rindices. Convergence for 485 variable 0 @ modified literature procedufé yielded air-stable
parameters by least-squares refinementFowith w = 4F.2/o? complexes of [RAgs(C=CC=CCe¢HsCHz-4)s(THF)4] (7).
(Fsd), whereo(Fs?) = [0(1) + (0.02F )7 for 3034 reflections ~ Subsequent recrystallization from layeringrshexane onto
with | > 4o(1), was reached & = 0.0570 andvR = 0.1447 with a THF solution of7 afforded7 as orange crystals in almost

a goodness-of-fit of 0.877A(o)max = 0.001. The final difference  quantitative yield. The identities of the complexes have been

Fourier map shows maximum rest peaks and holes of 0.968 andestablished byH and 3P NMR, fast atom bombardment
—2.200 e A3, respectively.

(17) (a) Hui, C. K.; Chu, B. W. K.; Zhu, N.; Yam, V. W. Wnorg. Chem.
2002 41, 6178. (b) Whiteford, J. A,; Lu, C. V.; Stang, P.J.Am.
Chem. Soc1997, 119, 2524.

Complexesl—3 were synthesized according to a literature (18) (a) Yam, V. W. W,; Yu, K. L.; Cheung, K. KJ. Chem. Soc., Dalton

Results and Discussion

procedure for BusN);[Pt(C=CPh)]¢ with modifications. }rarl'_saﬁr?c?g 22.1;},\,2'3&26,(bgelcﬂfm,\‘,lao”rte'rfblp',\;f';TF.?"g?;éﬂf if’”gz'
Treatment of [Pt(thgCl;] with the corresponding LIECR Organometallics1999 18, 3353-3358.

816 Inorganic Chemistry, Vol. 43, No. 2, 2004



Tetraalkynylplatinate(ll) Complexes

c(27) g ‘) C(60)

& Y
c(26) @ c(25) ;
@ c(24) )

Cc(61)

c(13)

12 Qean
C‘”’@cm) c(9) bﬂ’ éc‘ls’
Cc(10) N(3)
cla0) AL N2 hper@
2
C(23) c(7) c®

C(53)

Figure 1. Perspective drawing of the complex cationdofvith atomic numbering scheme. The H atoms have been omitted for clarity. Thermal ellipsoids
are shown at 30% probability level.

Table 2. Selected Bond Distances and Angles for Bugtrpy)(C=CCsH4N)Pt(Bustrpy)](PFs)s (4) and [P#Ags(C=CC=CCsH4CHs-4)s(THF)4] (7)

[Pt(Bustrpy)(C=CGCsHaN)Pt(Bustrpy)](PFs)s (4)

Bond Distances (A)

Pt(1)-N(1) 2.03(1) Pt(2)-N(4) 2.04(1)
Pt(1)-N(2) 1.97(1) Pt(2)-N(5) 1.99(1)
Pt(1)-N(3) 2.03(1) Pt(2)-N(6) 1.94(1)
Pt(1)-C(28) 1.98(1) Pt(2yN(7) 2.01(1)
C(28)-C(29) 1.20(2) C(29¥C(30) 1.41(2)
Bond Angles (deg)
N(1)—Pt(1)-N(2) 80.3(4) N(5)-Pt(2)-N(6) 80.9(4)
N(2)—Pt(1)}-N(3) 80.7(4) N(6)-Pt(2)-N(7) 80.7(4)
N(1)—Pt(1)-N(3) 161.0(4) N(5)-Pt(2)-N(7) 161.5(4)
Pt(1)-C(28)-C(29) 178.9(12) N(2)Pt(1)-C(28) 176.9(4)

[Pt:Agy(C=CC=CCsH4CHz-4)s(THF)4] (7)

Bond Distances (A)

Pt(1-C(1) 2.08(2) C(14yC(15) 1.16(2)
Pt(1}-C(12) 2.01(2) Pt(1y Pt(2) 4.47(1)
Pt(2)-C(23) 2.02(2) Ag(1yC(1) 2.29(1)
Pt(2)-C(34) 1.97(2) Ag(1)C(2) 2.53(2)
C(12)-C(13) 1.21(2) Ag(1)C(23) 2.32(2)
C(13)-C(14) 1.40(2) Ag(1)yC(34) 2.53(2)
Bond Angles (deg)

C(12)-Pt(1)y-C(12)* 177.0(7) C(23)Pt(2)-C(23)* 176.9(8)
C(1)-Pt(1y-C(12) 92.1(6) C(23)Pt(2)-C(34) 92.3(8)
Pt(1)-C(1)-C(2) 179.1(17) Pt(2yC(23)-C(24) 177.1(15)
C(1)-C(2)-C(3) 175.4(18) C(23yC(24)-C(25) 175.0(20)
Pt(1-C(1)—Ag(1) 91.3(6) Pt(2)-C(23)-Ag(1) 93.6(6)
C(2)-C(1)-Ag(1) 88.3(12) C(24yC(23)-Ag(1) 86.2(12)

aWith estimated standard deviations in parentheses.

(FAB) and electrospray ionization (ESI) mass spectrometry ligand slightly shorter than that to the other two outer
(MS), and elemental analyses. Comple#esd7 have also nitrogen atoms [Pt(BN(1), 2.03 A, and Pt(1N(3), 2.03
been characterized crystallographically. A; Pt(2-N(5), 1.99 A, and Pt(2}N(7), 2.01 A], as is
Figure 1 shows the perspective drawing of the complex required by the steric demand of the terpyridine ligand. All
cation of4, and selected bond distances and angles are giverthe Pt-N distances are in the range generally observed in
in Table 2. The coordination geometry about the platinum typical platinum terpyridine complexé%.91° Not surpris-
centers is essentially distorted square planar, with the bondingly, the N=Pt—N angles [N(1}-Pt(1)-N(2), 80.3, N(2)—
distance of the platinum to the central nitrogen atom [Pt- Pt(1)-N(3), 80.7, and N(1)-Pt(1}-N(3), 161.0; N(5)—
(1)—N(2), 1.97 A; Pt(2-N(6), 1.94 A] of the terpyridine  Pt(2-N(6), 80.9, N(6)—Pt(2-N(7), 80.7, and N(5)-
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Figure 2. Perspective drawing of with atomic numbering scheme. The H atoms have been omitted for clarity. Thermal ellipsoids are shown at 30%

probability level.
Pt(2)-N(7), 161.5] deviate from the idealized values of 90

Figure 2 shows the perspective drawing of complgand

and 180 as a consequence of the geometric constraints selected bond distances and angles are given in Table 2. The

imposed by the terpyridine ligands. The-f bond distance
of 1.98(1) A and the &C bond length of 1.20(2) A are
comparable to those found in other related platinum{ll)
alkynyl complexes®2° The P+~C=C— unit is essentially
linear with a bond angle of 178.9(2)while the pyridine
ring of the alkynyl ligand is almost parallel to the plane of
C=C-connected platinumterpyridine with a dihedral angle
of 0.83. On the contrary, the plane of the pyridine ring is
almost orthogonal to that of the N-connected platirum
terpyridine with a dihedral angle of 64.12This near-
orthogonal orientation has also been observed in Pt-
(CANAC)?! and Pt(G\NAN)22 moieties with ancillary
pyridine ligands.

(19) (a) Aldridge, T. K.; Stacy, E. M.; McMillin, D. RInorg. Chem1994
33, 722. (b) Lai, S. W.; Chan, M. C. W.; Cheung, K. K.; Che, C. M.
Inorg. Chem1999 38, 4262-4267. (c) Tzeng, B. C.; Fu, W. F.; Che,
C. M.; Chao, H. Y.; Cheung, K. K.; Peng, S. Nl.Chem. Soc., Dalton
Trans.1999 1017.

(20) (a) Stahl, J.; Bohling, J. C.; Bauer, E. B.; Peters, T. B.; Mohr, W.;
Alvarez, J. M. M.; Hampel, F.; Gladysz, J. Angew. Chem., Int. Ed.
2002 41, 1871-1876. (b) Mohr, W.; Stahl, J.; Hampel, F.; Gladysz,
J. A.Chem. Eur. J2003 9, 3324-3340. (c) Onitsuka, K.; Fujimoto,
M.; Ohshiro, N.; Takahashi, &ingew. Chem., Int. EA999 38, 689~
690. (d) Leininger, S.; Stang, P.Organometallics1998 17, 3981
3983. (e) Osakada, K.; Hamada, M.; YamamotoQfganometallics
200Q 19, 458-468. (f) Falvello, L. R.; Fornies, J.; Gomez, J.; Lalinde,
E.; Martin, A.; Martinez, F.; Moreno, M. TJ. Chem. Soc., Dalton.
Trans.2001, 2132-2140. (g) Ara, |.; Berenguer, J. R.; Eguizabal, E.;
Fornies, J.; Gomez, J.; Lalinde, E.; Saez-Rocher, Diganometallics
200Q 19, 4385-4297.

(21) (a) Cave, G. W. V.; Alcock, N. W.; Rourke, J. Brganometallics
1999 18, 1801-1803. (b) Cave, G. W. V.; Fanizzi, F. P.; Deeth, R.
J.; Errington, W.; Rourke, J. FOrganometallics200Q 19, 1355-
1364.

(22) Wong, K. H.; Cheung, K. K.; Chan, M. C. W.; Che, C. M.
Organometallics1998 17, 3505-3511.
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structure of7 shows a distorted octahedral array of/R},
consisting of two platinum metal centers in a mutually trans
disposition and the four silver atoms in the equatorial plane,
which are bonded by the inner=&C units of the platinum
diynyl moieties in ar-coordination mode and are coordinated
to one THF molecule each. The two square-planar [Bt(C
CC=CCiH,CHs-4),] fragments are found to be almost
eclipsed, with a torsional angle PtAT(1)—Pt(2)-C(9) of
7.8 between adjacent fragments. The silvatkynyl =
bonds are asymmetric, with the Ag(alkynyl) distances
being in the range of 2.28(2R.53(2) A. The G=C distances
are in the range of 1.17(2)1.22(2) A, similar to those found

in uncoordinated alkynes angrz-alkynyl complexesé The
Pt—C=C—C chains are found to be nearly linear, having
angles in the range of 177.1(¥5)79.1(17}. The PtC(a)
distances are found to be almost identical [1.972)8(2)

A] and the G-Pt—C angles between tweis-alkynyl groups
are close to 90[92.1(6)-92.3(8Y].

The electronic absorption spectra of complefes3 in
dichloromethane show two intense absorption bands at 290
305 nm and 342348 nm (see representative spectrum in
Figure 3). Similar absorption patterns are observed in
complexes$ and6 except that the high-energy bands at276
360 nm are vibronic-structured with vibrational progressional
spacings of ca. 1300 crh typical of they(C+-C) stretch of
the aromatic moiety, and the low-energy absorption band is
shifted to the red at ca. 38890 nm. Table 3 summarizes
the photophysical data of the platinum¢talkynyl com-
plexes. The absorption energies of both band§-i3, 5,
and 6 are found to depend on the nature of the alkynyl
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complexes are illustrated in Figures 4 and 5. The emission
spectra ofL—3 are rich in vibronic structures with vibrational
101 i progressional spacings of ca. 2682200 cm?, typical of
8 f 3, thev(C=C) stretch, and ca. 1260400 cn1?, typical of the
| SN v(C=C) andv(C=-N) modes of the pyridyl units. Complex
. .\ 3 was found to show a slightly lower energy emission relative
41 | to complexesl and2 both in solution and in 77 K glass. A
" red shift in the emission energy is observed for complexes
5 and6 relative to1—3. With reference to our earlier work
on platinum(lly-alkynyl systemand the previous work on
(BusN),[Pt(C=CGCsHs)4],%° the origin of the luminescence is
assigned as derived from states of a [dPtyr*(C=CR)]

e x 10™/ dm®mol'cm”
[}
?

3(I)0 4(I)0 5(IJO
Wavelength / nm
Figure 3. Electronic absorption spectra of (BU)2[Pt(C=CCsH4N-4)4]

(1) (—) and (BuN)[Pt(C=CC=CCeHs)d] (5) (- - -) in CH,Cl, at 298 K. metal-to-ligand charge transfer (MLCT) character, mixed
with intraligand (IL) # — #*(C=CR) character. Such an
ligands, in which the energy follows the order: 2 ~ 3 > assignment is also in line with the red shift observed upon

5~ 6, consistent with the better-accepting abilities of the ~ changing the ligand from ethynylpyridine to ethynylpyrimi-
diynyl ligands than the monoynyl ligands. With reference dine and from monoynyl to the diynyl units, as a result of
to the previous spectroscopic works on platinum{d)kynyl the lower z* orbital energy of ethynylpyrimidine than
system3and related work on (BiN)2[Pt(C=CCsHs)4], 8" as ethynylpyridine and of the diynyl than the monoynyl unit.
well as the observed trend in absorption energies, the higherFor complex7, it is likely that the low-energy emission at
energy bands fat—3, 5, and6 are ascribed to the intraligand  ca. 542-588 nm, which is absent in the mononuclear [Pt-
(IL) @ — &* transitions of the alkynyl ligands, while the (C=C—C=CR)]* complexes, is characteristic of the poly-
low-energy absorptions are tentatively assigned as [d¢Pt) nuclear mixed-metal alkynyl core. With reference to previous
7*(C=CR)] metal-to-ligand charge transfer (MLCT) transi- spectroscopic works on a related series of,ABi(C=
tions, with some mixing of an intraligand (Il — #*(C= CR)],*®in which a ligand to metatmetal charge transfer
CR) transition. The electronic absorption spectrum of (LMMCT) origin has been suggested on the basis of the
complex7 also shows a pattern similar to that of its precursor finding that a shift in the emission energy to the red was
complex6, with the lowest energy absorption band shifted observed upon going from R C¢Hs to R= C¢H,OMe, the
from 388 nm in6 to 434 nm in7. With reference to previous emission of 7 is similarly assigned as derived from a
studies on [BAg4(C=CCsHs)g],'%2the low-energy absorption  LMMCT origin. Alternatively, one can view the emission
may be tentatively assigned as an alkynyl-to-metal clusteras a [Pt(GEC—C=CR)]>~ — Ag.Pt metalloligand-to-
core ligand-to-metal charge transfer (LMCT) [RCC=C~ cluster-centered emission. However, one could not exclude
— PtLMy] transition, probably mixed with some intraligand the possibility of some mixing of intraligand (IL) character
alkynyl character. Alternatively, the transition may be viewed into the excited state. One should be aware that the
as a [Pt(G=C—C=CR),]?" to PtM, metalloligand-to-metal ~ assignments of electronic transitions between metal and/or
cluster core transition. The red shift in the low-energy band ligand localized orbitals are only rough approximations
from its analogue complex [F&g4(C=CCsHs)g]*® at 394 nm because of the possible extensive orbital mixing in these
to 434 nm in7 is consistent with such an assignment as the complexes. In addition, the emission lifetime in the micro-
betterz-donor ability of the diynyl ligand than the monoynyl  second range is suggestive of a triplet origin. The red shift

ligand would give rise to a higher-lying(C=C—C=CR) in the low-energy band from its analogue complex Agt-

orbital energy, leading to a lower transition energyrin (C=CCGCsHs)g, is consistent with such an assignment as the
The electronic absorption spectrum of the 4-ethynylpyri- betterz-donor ability of the diynyl ligand than the monoynyl

dine-bridged dinuclear platinum(ll) complex, [Bustrpy)- ligand would give rise to a higher-lying(C=C—C=CR)

(C=CGsHiN)Pt(Bustrpy)](PFs)s (4), shows vibronic-struc-  orbital energy, leading to a lower transition energy7in
tured bands at 288360 nm, characteristic of the intraligand Upon excitation atA > 400 nm, 4 exhibits intense
(IL) transition of the terpyridine ligand. Besides the IL luminescence at ca. 56%15 nm both in solid state and in
transitions, a low-energy shoulder at 400 nm is observed. solution. With reference to the spectroscopic studies on other
With reference to previous spectroscopic studies on platinum- platinum(Il)—terpyridyl systems,the origin of the lowest
(I1) —terpyridyl,/®=9 this low-energy band at 400 nm is energy excited state is assigned as derived from states of
assigned as the,(Pt) — a*(trpy) metal-to-ligand charge  predominantlySMLCT [d[Pt(alkynyl)] — z*(‘Bustrpy)]
transfer (MLCT) transition. character, probably mixed with some intraligaitd [z —
Complexesl—6 all show emission properties in the solid 7*(C=C)] and ligand-to-ligand charge transf&l_ CT [z-
state and in solutions both at room temperature and at 77 K,(C=C) — a*(‘Bustrpy)] character. It is likely that the Pt
while complex7 is nonemissive in the solid state at room center attached to the alkynyl unit is more electron-rich than
temperature. The luminescence quantum yields of thethe Pt center attached to the pyridyl moiety, given the better
complexes in dichloromethane are found to be on the orderelectron-donating ability and the anionic nature of the alkynyl
of 102—-10"1. The emission data of complexds-7 are ligand. Figure 6 depicts the excitation and emission spectra
shown in Table 3. Representative emission spectra of theseof 4. The excitation band at ca. 405 nm, which closely
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complex absorptichl/nm (emax/dm® mol~1 cm™1) emission mediumT/K) Aen/NM (to/us) quantum yiel®, ¢em
1 305 (55 550), 348 (46 090) solid (298) 46P.5+0.1) 0.035
solid (77) 460 (1.3+0.1)
CH.Cl, (298) 450 (0.24 0.1)
glass(77) 442 (14.1+0.1)
2 290 (41 710), 342 (42 100) solid (298) 469.64+0.1) 0.051
solid (77) 470(3.8+0.1)
CH.Cl; (298) 460 (0.2+0.1)
glas§(77) 454 (21.6+ 0.1)
3 290 (48 330), 345 (28 920) solid (298) 462.2+0.1) 0.044
solid (77) 473 (4.84+0.1)
CH.CI; (298) 479(1.8+0.1)
glass (77) 467 (28.24+0.1)
4 288 (56 380), 308 (56 030), solid (298) 580 (@:@.1) 0.121
322 (40 220), 338 (38 570), solid (77) 590 (18.1)
400 (10 950) CHCI, (298) 505 (0.7 0.1)
glass (77) 610 (3.8+ 0.1)
5 276 (57 250), 310 (68 150), 322 (69 570), 360 (108 640), solid (298) © @40+ 0.1) 0.043
390 (13 340) solid (77) 53719.04+0.1)
CH.Cl; (298) 490 (4.04+0.1)
glass (77) 485 (24.7+0.1)
6 276 (52 690), 310 (61 250), 322 (62 680), 360 (93 310), solid (298) c@8+0.1) 0.046
388 (15 070) solid (77) 53%13.04+0.1)
CH,Cl, (298) 4906 (6.4+ 0.1)
glass (77) 489 (21.6+ 0.1)
7 290 (89 640), 308 (77 630), solid (298) e (590) 0.009
334 (34 930), 364 (17 070), solid (77) 588 (190.1)
434 (41 040) CHCl, (298) 562 (2.1+ 0.1)
glass (77) 542 (7.8+ 0.1)

a|n EtOH—MeOH (4:1 v/v).? The quantum yield was measured at room temperature with quinine sulfate as a standard. FrofMigr@gic-structured
with vibrational progressional spacings of 190150 cnt?. 9 Vibronic-structured with vibrational progressional spacings of £2D80 cnt?. € Not emissive.
fIn crystal form before rigorous drying.
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Figure 4. Normalized emission spectra of (BU)2[Pt(C=CCsH4N-3)4]

(2) (—) and (BuN)[Pt{{C=CC=CGsHs)4] (5) (- - -) in CH.Cl, at 298 K.
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Figure 5. Emission spectrum of [PAgs(C=CC=CCsH4CHz-4)s(THF)4]
(7) in CHyCl, at 298 K.

emission origin as 8MLCT state, mixed with somélL/>-
LLCT character.
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Figure 6. Normalized emission-{) and excitation (- - -) spectra of [Pt-
(‘Bustrpy)(C=CCsH4N)Pt(Bustrpy)](PFs)s (4) in CH,Cl, at 298 K.

The electrochemical properties of complexXes7 have
been investigated by cyclic voltammetry and the electro-
chemical data in acetonitrile (0.1 mol dA"Bu;NPFR;) are
summarized in Table 4. The representative cyclic voltam-
mograms for the oxidative scans of completes8 and5—7
show one irreversible oxidation wave at €e).71 to+1.00
V, with no observable reduction waves even upon scanning
to ca.—2.0 V vs SCE. On the contrary, complédxshows
only four reduction couples with no oxidation waves
observed upon scanning t62.0 V SCE (Figure 7). With
reference to previous studies on platinumti@kynyl com-
plexes?3the irreversible anodic wave at c&0.69 to+0.86
Vin 1-3, 5, and6 is tentatively assigned as platinum metal-
centered Pt(I)— Pt(lll) oxidation. The irreversible nature
matches that of the low-energy MLCT band in the electronic of the oxidation wave is suggestive of the instability of the
absorption spectrum, further supports the assignment of theone-electron oxidized form, which decomposes readily in
solution within the time scale of the cyclic voltammetric
experiment. A close resemblance of the potential of the
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groups on the alkynyl ligands i, resulting in a less
m-accepting alkynyl and thus rendering the metal-centered
{[4nA oxidation more readily to occur. For complek with
é reference to the monoynyl analogue/Ri,(C=CPh}]*®2as
= well as the previous studies on heterometallie Mt(M =
o Cu, Ag) alkynyl system& such as [Pt(PP)(C=CR)-
S {M(MeCN)2}2](PFe)2 (P"P = dppy, dppm; R= Ph, SiMe,
Bu; M = Cu, AgF®cwhich suggest that thétimetal centers
1 (CU or Ag') are more readily oxidized and reduced than the
00 o5 10 e 20 Pt(Il) center, the irreversible oxidation couple at ¢&l.00
Potential vs. SCE / V is tentatively ascribed to a Agnetal-centered oxidation.
Figure 7. Cyclic voltammogram of [PBustrpy)(C=CCsHaN)Pt(Bustrpy)]- However, the possibility of an assignment of the oxidation
(PFs)3 (4) in MeCN (0.1 M"BusNPFs) showing the reductive scan. wave as a Ptmetal-centered Pt(Ih> Pt(lll) oxidation may
Table 4. Electrochemical Data fot—7 in Acetonitrile Solution (0.1 M not be excluded. The cyclic voltammogram of compex
"BusNPFg) at 298 K& shows four quasi-reversible reduction couples with two at
complex  oxidatiorEp/V vs SCE reductiorEy .5V vs SCE ca.—0.82 tO—.O.93 vs SCE and tWO at Ca:]:_33 t0—-1.42
) T0.72 V vs SCE. With reference to previous studies on the related
2 +0.71 platinum terpyridyl system¥, the reduction couples are
3 +0.72 tentatively assigned as terpyridyl-based reductions with some
: 0.8 —0.82,70.93,71.33,~1.42 mixing of Pt(ll) metal character. The two sets of couples
6 +0.80 are believed to correspond to the successive one-electron
7 +1.00 reductions of the two terpyridine moieties.
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