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The neutral square-planar complexes [Pt(RNH,),(NHCO®BU),] (R = H, 1; Et, 2) and [Pt{(DACH)(NHCOBu),] (DACH
= 1,2-diaminocyclohexane, 3) act as metalloligands and make bonds to closed-shell TI(l) ions to afford one- and
two-dimensional platinum—thallium oligomers or polymers based on heterohimetallic backbones. A series of
heteronuclear platinum(l)—thallium(l) complexes have been synthesized and structurally characterized. The structures
of the Pt=Tl compounds resulted from [Pt(RNH,),(NHCOBU),] and TIX [X = NO3~, ClO,~, PF¢~, and Cp,Fe(CO,),2 7]
are dependent on both counteranions and the amine substituents. The compounds [Pt(NH3),(NHCOBu),TI]X (X =
NO;~, 8; ClOs~, 9) adopt one-dimensional zigzag chain structures consisting of repeatedly stacked [Pt(NHs),-
(NHCOBU),TI]* units, whereas [{ Pt(NH3)2(NHCOBuU),} 2 Tlo]X; (X = PFg~, 10) consists of a helical chain. Compound
3 reacts with TI* to give [{ Pt(DACH)(NHCOBuU),} » TI|(NOs)+[Pt(DACH)(NHCOBu),]-3H,0 (14) and one-dimensional
polymeric [{ P{(DACH)(NHCOBu),} 2 Tl,]X, (X = CIO,~, 15; PFs~, 16). Reactions of [Pt(DACH)(NHCOCHj3),] with
TI* ions afford one-dimensional coordination polymers [{ P{(DACH)(NHCOCHj3),} 2 Tlp]X2 (X = NO5 ™, 17; ClO,~, 18;
PF¢~, 19). The polymeric [{ Pt(DACH)(NHCOR'),} ,Tl,]?* (R = CHs, Bu) complexes adopt helical structures, which
are generated around the crystallographic 2; screw axis. The distance between the coils corresponds to the unit
cell length, which ranges from 22.58 to 22.68 A. The platinum—thallium bond distances fall in a narrow range
around 3.0 A. The complexes derived from [Pt(NHs),(NHCOBu),] are luminescent at 77 K. The trinuclear complexes
[{ Pt(RNH2)(NHCOBU),} ,TI]* do not emit at room temperature but are emissive at 77 K, whereas the polymeric
platinum—thallium complexes containing 1,2-diaminocyclohexane are intensively luminescent at both room temperature
and 77 K. The color variations are interesting; 15 exhibits intense yellow-green, 16 exhibits green, and 17-19
exhibit blue luminescence. The presence of bonding between platinum and thallium is supported by the short
metal-metal separations and the strong low-energy luminescence of these compounds in their solid states.

Introduction closed-shell heavy metals have recently been widely recog-

Electronic communication between atoms or atomic groups hized a_nd termed asietallophilicity®™" Experimental and
is a fundamental process to many complex chemical systems_theoret'_cal e_wdences have been accumulated for these
in biochemical and material science®irect electronic  Nteractions in recent years. Thé-df'®~s* closed-shell
transfer processes between metal atoms are especiall)meta"‘)ph'“c |nteract|or_15 and Illgand. functlonallt_y have
important because this phenomenon is often associated wit{€Sulted in the formation and isolation of multinuclear
many potentially useful chemical and physical properties of d9regates with novel and diverse structtresamples of
materials such as catalytic behavior, magnetic, optical, or
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electronic propertie3.Metal-metal interactions between Mobius, K.. Wang, R.; Brown, C.; Sessler J. L. Am. Chem. Soc.
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heterobimetallic platinumthallium complexes containing
such a kind of interaction are seen in the literature for
Pt'—TI' 4 Pt'—TI" 5 PO—-TI' 6 and Pt—TI"" compound<.0One

of the most intriguing features in the reported platintdm
thallium complexes is the high tendency to make metal
metal interactions. Only a few 'PtTI' complexes have been

Particularly interesting are extended linear metaktal chain
compounds, because the rationalization of the bonding in
these structures still remains a challenge, and these com-
pounds display fascinating and unique chemical and physical
properties?

It is well-recognized that weak interatomic interactions,

found to be emissive, and the luminescence is correlated withsuch as hydrogen bonding ane- stacking, have presented

the metal aggregation through platintitiallium interac-

a synthetic paradigm for the rational design and synthesis

tions. The theoretical studies of the electronic structure of of functional materials in supramolecular chemistry.

TI,Pt(CN), showed that the metaimetal interaction involves
a substantial orbital overlap between the 6s and, plence
orbitals of Tl and the 58 and 6p valence orbitals of Pt.

(2) (a) Campbell, K.; Kuehl, C. J.; Ferguson, M. J.; Stang P. J.; Tykwinski,
R. R.J. Am. Chem. So2002 124, 7266. (b) Papaefstathiou, G. S;
MacGillivray, L. R. Angew. Chem., Int. E2002 41, 2070. (c)
Noveron, J. C.; Lah, M. S.; Del Sesto, R. E.; Arif, A. M.; Miller, J.
S.; Stang, P. JJ. Am. Chem. SoQ002 124, 6613. (d) Stahl, J.;
Bohling, J. C.; Bauer, E. B.; Peters, T. B.; Mohr, W.; Martin-Alvarez,
J. M.; Hampel, F.; Gladysz, J. AAngew. Chem.nt. Ed. 2002 41,
1872. (e) Fernandez, E. J.; Jones, P. G.; Laguna, A.; Lopez-de
Luzuriaga, J. M.; Monge, M.; Perez, J.; Olmos, M.IBorg. Chem
2002 41, 1056.

(3) (a) Pyykkg P.Chem. Re. 1997, 97, 597. (b) PyykkoP.Chem. Re.
1988 88, 563. (c) White-Morris, R. L.; Olmstead, M. M.; Jiang, F.;
Tinti, D. S.; Balch, A. L.J. Am. Chem. So@002 124, 2327. (d)
Olmstead, M. M.; Jiang, F.; Attar, S.; Balch, A. . Am. Chem. Soc.
2001, 123 3260. (e) Lu, W.; Xiang, H.; Zhu, N.; Che, @Qrgano-
metallics2002 21, 2345. (f) Leznoff, D. B.; Xue, B.; Batchelor, R.
J.; Einstein, F. W. B.; Patrick, B. Onorg. Chem2001, 40, 6026. (g)
Fernandez, E. J.; Lopez-de-Luzuriaga, J. M.; Monge, M.; Olmos, M.
E.; Perez, J.; Laguna, Al. Am. Chem. So2002 124, 5942.

(4) (a) Nagle, J. K.; Balch, A. L.; Olmstead, M. M. Am. Chem. Soc.
1988 110, 319. (b) Usa, R.; Fornis, J.; Tomas, M.; Garde, R.;
Alonso, P.J. Am. Chem. Sod.995 117, 1837. (c) Berenguer, J. R;;
Fornies, J.; Ganez, J.; Lalinde, E.; Moreno, M. TOrganometallics
2001, 20, 4847-4851. (d) Ezomo, O. J.; Mingos, D. M. P.; Williams,
I. D. J. Chem. Soc., Chem. CommA87, 924. (e) Renn, O.; Lippert,
B.; Mutikainen, I.Inorg. Chim. Actal993 208 219. (f) Usm, R.;
Fornies, J.; Toma, M.; Garde, R.; Merino, R. Inorg. Chem.1997,
36, 1383. (g) Omary, M. A.; Webb, T. R.; Assefa, Z.; Shankle, G. E.;
Patterson, H. Hlnorg. Chem 1998 37, 1380. (h) Balch, A. L,
Rowley, S. P.J. Am. Chem. Socl99Q 112 6139. (i) Ara, |;
Berenguer, J. R.; Fornies, J.; Gomez, J.; Lalinde, E.; Merino, R. I.
Inorg. Chem.1997, 36, 6461. (j) Charmant, J. P. H.; Fornies, J,;
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Organometallic2003 22, 652. (k) Song, H.-B.; Zhang, Z.-Z.; Hui,
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Muratidis, S.; Noll, B. CJ. Am. Chem. So2001, 123 173. (c) Hao,
L.; Xiao, J.; Vittal, J. J.; Puddephatt, R. J.; Manojlovic-Muir, L.; Muir,
K. W.; Torai, A. A. Inorg. Chem.1996 35, 658. (d) Stadnichenko,
R.; Sterenberg, B. T.; Bradford, A. M.; Jennings, M. C.; Puddephatt,
R. J.J. Chem. Soc., Dalton Tran2002 1212-1216.
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J. Am. Chem. S0d.995 117, 7550. (c) Alilehvand, F.; Maliarik, J.

M.; Sandstian, M.; Mink, J.; Persson, |.; Persson, P tfid.; Glaser,

J. Inorg. Chem.2001% 40, 3889. (d) Ma, G.; Kritikos, M.; Glaser, J.
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5608. (b) Lee, Y.; Eisenberg, R. Am. Chem. So2003 125 7778.

(c) Maspero, A.; Kani, |.; Mohamed, A. A.; Omary, M. A.; Staples,

R. J.; Fackler, J. P., Jmorg. Chem2003 42, 5311. (c) Stender, M.;

White-Morris, R. L.; Olmstead, M. M.; Balch, A. Linorg. Chem
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Aurophilic interactions of an order-of-magnitude greater
strength comparable to hydrogen bonds have been used as
an element for the crystal engineering design of homo- and
heterobimetallic coordination polymetsAlthough metallo-
philic interactions between metals other than gold are weaker,
the interaction can also be used to control the conformation
and topology of heterometallic aggregates. However, in
contrast to the many known coordination polymers containing
d—dinteractions? most P+TI bonded complexes contain
discrete Pt Tl or Pt=TI—Pt molecules, and the coordination
polymers containing platinusthallium f—s? metallophilic
interactions have been only scarcely repofted.

We have been interested in the synthesis and reactivity of
multinuclear complexes of platinum bearing amidate groups
as the bridging ligand¥:'6 The neutral square-planar plati-
num complex [Pt(RNK)>(NHCOBuU),] has proven to be a
valuable precursor for the synthesis of a variety of homo-
and heteronuclear complexes with the amidate ligand
bridging the metal centers (see Chart*e)he complex
[Pt(RNH.)2(NHCOR),] as a whole may be viewed as a
potentially tetradentate metalloligand when the two oxygen

(10) (a) Mitsumi, M.; Murase, T.; Kishida, H.; Yoshinari, T.; Ozawa, Y.;
Toriumi, K.; Sonoyama, T.; Kitagawa, H.; Mitani, 7. Am. Chem.
Soc 2001, 123 11179. (b) Bremi, J.; Brovelli, D.; Caseri, W.; Hahner,
G.; Smith, P.; Tervoort, TChem. Mater1999 11, 977. (c) Buss, C.
E.; Mann, K. R.J. Am. Chem. SoQ002 124, 1031.

(11) (a) Mak, T. C. W.; Xue, FJ. Am. Chem. So200Q 122 9860. (b)
Shi, Z.; Li, Y.; Gong, H.; Liu, M.; Xiao, S.; Liu, H.; Li, H.; Xiao, S.;
Zhu, D.Org. Lett 2002 4, 1179. (c) Gong, B.; Yan, Y.; Zeng, H.;
Skrzypczak-Jankunn, E.; Kim, Y. W.; Zhu, J.; Ickes, HAm. Chem.
Soc.1999 121, 5607.

(12) (a) Colacio, E.; Lloret, F.; Kivekas, R.; Suarez-Varela, J.; Sundberg,
M. R.; Uggla, R.Inorg. Chem2003 42, 560-565. (b) Hunks, W. J.;
Jennings, M. C.; Puddephatt, R.Idorg. Chem 2002 41, 4590.

(13) (a) Ehlich, H.; Schier, A.; Schmidbaur, #horg. Chem 2002 41,
3721. (b) Assefa, Z.; Omary, M. A.; McBurnett, B. G.; Fackler, J. P.,
Jr.; Patterson, H. H.; Staples, R. J.; Mohamed, Alrarg. Chem
2002 41, 6274. (c) Mohamed, A. A.; Burini, A.; Fackler, J. P., Jr.
Am. Chem. So@005 127, 5012. (d) Catalano, V. J.; Malwitz, M. A.
J. Am. Chem. So@004 126, 6560. (e) Schwerdtfeger, P.; Krawczyk,
R. P.; Hammerl, A.; Brown, RInorg. Chem.2004 43, 6707. (f)
Catalano, V. J.; Malwitz, M. A.; Etogo, A. Qnorg. Chem2004 43,
5714.

(14) (a) Ara, .; Berenguar, J. R.; Fofejel.; Ganez, J.; Lalinde, E.; Merino,
R. 1. Inorg. Chem1997, 36, 6461. (b) Stork, J. R.; Olmstead, M. M.;
Balch, A. L.J. Am. Chem. So@005 127, 6512.

(15) (a) Matsumoto, K.; Sakai, KAdv. Inorg. Chem.1999 49, 375 and
references therein. (b) Lin, Y.; Misawa, H.; Matsumoto, X.Am.
Chem. So2001, 123 569. (c) Matsumoto, K.; Matsunami, J.; Mizuno,
K.; Uenura, HJ. Am. Chem. So&996 118 8959. (d) Lin, Y.; Takeda,
S.; Matsumoto, KOrganometallics1999 18, 4897. (e) Chen, W.;
Yamada, J.; Matsumoto, K.Synth. Commun2002 32, 17. (f)
Matsumoto, K.; Nagai, Y.; Matsunami, J.; Mizuno, K.; Abe, T.;
Somazawa, R.; Kinoshita, J.; Shimura, H.Am. Chem. Sod.998
120, 2900.

(16) (a) Chen, W.; Matsumoto, Knorg. Chim. Acta2003 342 88. (b)
Chen, W.; Matsumoto, KEur. J. Inorg. Chem2002 2664. (c) Chen,
W.; Liu, F.; Nishioka, T.; Matsumoto, KEur. J. Inorg. Chem2003
4234,
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Chart 1 was separated and washed witsCH EtOH, and BO and dried in
0 H, o the air. Yield: 1.3 g (94%). Anal. Calcd for6H3,Cl,N4OgPt:
RHN._NHCBu I:IN\m/NHCR H,O: C, 27.75; H, 4.95; N, 8.09. Found: C, 27.55; H, 4.93; N,
=H N/Pt\ . N\ ) 7.94.'H NMR (500 MHz, DMSO¢g): 1.54 (s, CH, 18H), 2.75,
2 NH?I) Bu N, NH?‘,R 2.20, 1.56, 1.38, 1.20 (M 810, 10H).29Pt NMR (107.30, acetone-

de): —2857.

[Pt(DACH)(NCCH 3);](ClO,), (6). The compound was sim-
ilarly prepared by starting from Pt(DACH)&I AgClO4, and
atoms of the amidate ligands and the deracceptor ability CH3CN and proceeding as described %oiYield: 93%. Anal. Calcd
of the platinum atom are considered. We describe herein thefor C1oH20ClN,OgPt: C, 20.35; H, 3.42; N, 9.49. Found: C, 20.03;
synthesis and X-ray single-crystal characterization of a new H: 3.69; N, 9.10:H NMR (500 MHz, DMSOde): 2.60 (s, CH,
family of oligomeric and polymeric platinusthallium 6H), 2.52, 2.11, 1_'56' 1.38, 1.14 (Mo, 10H). Pt NMR
complexes stabilized by amidate bridging ligands and (107'3,0’ DMSOee): —2864. .
platinum—thallium metallophilic interactions. Their spec- [1,1-Fe(CpCO,TI)] (7). To a solution of TING (53 mg, 0.2

. d lumi ies h Iso b di dmmol) in 5 mL of HO was added disodium :ferrocenyldicar-
troscopic and luminescent properties have also been studie boxylate (0.32 mg, 0.1 mmol). A red precipitate was immediately

The polymeric complexes are very sparingly soluble in jsojated, which was washed with water and dried in the air. Yield:
common solvents but soluble in DMSO with fragmentation g5 mg (95%). Anal. Calcd for GHgOsFeTh: C, 21.17; H, 1.18.

to smaller units. Structural characterization of these com-

R=H(1),Et(2) R'='Bu (3), CH3 (4)

plexes therefore relies primarily on X-ray diffraction analysis
in their solid state.

Experimental Section

Materials and Physical MeasurementsCompounds [Pt(RNE),-
(NCBuU),](ClOy4), and [Pt(RNH)(NHCOBuU);] (RNH, = NHg,
EtNH,, and 1,2-diaminocyclohexane) were prepared according
to the reported procedut&® Compounds [Pt(DACH)G] and
[Pt(DACH)I;] (DACH = 1,2-diaminocyclohexane) were synthe-
sized by using the known methéd.Other chemicals were

purchased and used as received. Microanalyses (C, H, and N) were

performed by using a Perkin-Elmer 2400Il analyzer. THeand
195t NMR spectra were recorded on a Bruker 500 MHz spectrom-

eter at ambient temperature, and the frequencies are referenced t

the resonance of TMSHK)) and KPtCl, (1°%Pt). Emission spectra
were recorded on a Hitachi 850 spectrofluorimeter and a Nikon
P-250 spectrometer with a photomultiplier equipped with a liquid
He cryostat (Oxford CF1204).

[Pt(DACH)(NHCO 'Bu),]-4H,0 (3). To a suspension d& (0.69
g, 1.0 mmol) in 10 mL of water was added an aqueous solution of
NaOH (1 mol/L, 2.2 mL). The mixture was stirred overnight to
afford a white solid, which was collected and washed with water
and dried in the air. Yield: 0.55 g (96%). Anal. Calcd for
Ci16H34N4O-Pt4H,0: C, 33.04; H, 7.28; N, 9.63. Found: C, 33.29;
H, 6.78; N, 9.57'H NMR (500 MHz, DMSO¢): 6.50 (d,Juy =
9.0 Hz, NH, 2H), 5.47 (s, NH, 2H), 4.64 (pseudoly; = 9.0 Hz,
NH,, 2H), 2.21, 1.91, 1.52, 1.29, 1.10 (m¢HGo, 10H), 1.07 (s,
CHs, 18H). 9Pt NMR (107.30, DMSQdg): —2625.

[Pt(DACH)(NHCOCH 3);] (4). The compound was similarly
prepared by starting frord and proceeding as described far
Yield: 91%. Anal. Calcd for GgH2:N,O-Pt: C, 28.23; H, 5.21; N,
13.17. Found: C, 27.89; H, 5.46; N, 13.0H NMR (500 MHz,
DMSO-dg): 6.40 (d,Jun = 9.0 Hz, NH, 2H), 5.40 (s, NH, 2H),
4.64 (pseudo tJyy = 11 Hz, NH, 2H), 2.27, 1.89, 1.50, 1.29,
1.17 (m, GHio 10H), 1.76 (s, Chl 6H). %Pt NMR (107.30,
DMSO-dg): —2631.

[Pt(DACH)(NCBU)2J(ClO4)2*H20O (5). A suspension of
Pt(DACH)CL (0.76 g, 2.0 mmol) in 10 mL of water was treated
with AgClO, (0.83 g, 4.0 mmol), and the mixture was stirred
overnight in the dark. After the removal of AQCBUCN (0.83 g,

10 mmol) was added to the filtrate. The resulting white precipitate

(17) Talebian, A. H.; Bensely, D.; Ghiorghis, A.; Hammer, C. F.; Schein,
P. S.; Green, Dlnorg. Chim. Actal991, 179, 281.
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Found: C, 20.84; H, 0.92.

[Pt(NH 3)2(NHCOBU),TI|(NO 3) (8). To a solution of TINQ
(26.6 mg, 0.1 mmol) in 2 mL of water was added [Pt()g-
(NHCOBU),]-2H,0 (46.5 mg, 0.1 mmol), and the mixture was
stirred for 10 min. To the mixture was added 2 mL of acetone.
Slow evaporation of the resulted colorless solution yielded yellow
crystals. Collection and drying in a vacuum gave a yellow solid
(54.2 mg, 78%). Anal. Calcd for gH26NsOsPtTI: C, 17.26; H,
3.77; N, 10.07. Found: C, 17.32; H, 3.64; N, 10.84.NMR (500
MHz, DMSO-dg): 0 5.03 (s, NH, 2H), 4.22 (s, Nk 6H), 1.03 (s,
CHjs, 18H).

[Pt(NH 3)2(NHCO'BU),TI](CIO 4) (9). The complex was prepared
in a manner identical to that f@ in the presence of NaClq50
mg). Slow evaporation of the solvent ga9es yellow crystalline

golid (59.3 mg, 81%). Anal. Calcd for;@H,6CIN,O6PtTI: C, 16.38;

H, 3.57; N, 7.64. Found: C, 15.91; H, 3.52; N, 7.3l NMR
(500 MHz, DMSOdg): 6 4.99 (s, NH, 2H), 4.23 (s, N§ 6H),
1.03 (s, CH, 18H). %Pt NMR (107.3 MHz, DMSQdg): o
—2135.9.

[{Pt(NH3)2(NHCOBuU)} ;TI,](PFg)2*(CH3),CO-H,0 (10). The
complex was prepared in a manner identical to that8fan the
presence of NaRK50 mg). Slow evaporation of the solvent gave
12 as yellow-green crystalline solid (62 mg, 76%). Anal. Calcd
for Con52F12N804P2Pt2T|2'(CH3)2CO‘H201 C,16.91; H, 3.70; N,
6.86. Found: C, 17.35; H, 3.56; N, 6.834 NMR (500 MHz,
DMSO-dg): 6 5.06 (s, NH, 4H), 4.18 (s, N§ 12H), 2.07[s,
(CH3),CO, 6H], 1.03 (s, Chl 36H). 19Pt NMR (107.3 MHz,
DMSO-dg): 6 —2134.2.

[{ Pt(NH3)2(NHCOIBU)}2T|2](N03)2'EtOH ‘H,0 (11) A solu-
tion of TINO; (26.6 mg, 0.1 mmol) and [Pt(NjL(NHCOBuU),]-
2H,O (46.5 mg, 0.1 mmol) in 2 mL of water was heated at
50 °C for 10 min. Slow evaporation of the resulted colorless so-
lution yielded yellow crystals (62 mg, 86%). Anal. Calcd for
CooHsoN10010PETI: C, 17.56; H, 4.12; N, 9.97. Found: C, 17.26;
H, 3.77; N, 10.07.

[{Pt(NH3)2(NHCOBU)} ;Tl,](PFe)2:2(CH3),CO (12). An aque-
ous solution of TIN@ (26.6 mg, 0.1 mmol) and [Pt(Nfb-
(NHCOBU),]-2H,0 (46.5 mg, 0.1 mmol) and NaRF50 mg) in 2
mL of water were added to a solution of 4fipyridine (16 mg,
0.1 mmol) in 2 mL of acetone. The solution was allowed to
evaporate slowly, and yellow crystals b2 were afforded. Yield:
(82%) Anal. Calcd for %H52F12N804P2Pt2T|2‘2(CH3)2CO: C,
18.65; H, 3.85; N, 6.70. Found: C, 18.25; H, 3.56; N, 6.53.

[{Pt(EtNH2)2(NHCOBU),} 2 TI(PF)-H20 (13). [Pt(EtNH,),-
(NHCOBU),] (48 mg, 0.1 mmol) was added to a mixture of TINO
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Table 1. Crystallographic Data for Compoun@s 10, 13, 15, and20?

8 10 13 15 20
formula Q_oneNsOsPtT| C23H60F12N806P2Pt2T|2 C28H70F6N805PP§T| C33H71C|2N8012,d3t2T|2 C44H84F9N3012Pt2T|2
mol wt 695.82 1633.65 1338.44 1649.80 1826.01
cryst syst monoclinic trigonal monoclinic monoclinic monoclinic
space group P2i/c P3; P2:/c P2; P2,

a,A 17.130(5) 11.397(2) 13.872(7) 11.340(4) 11.830(7)
b, A 10.123(3) 11.397(2) 20.352(10) 18.197(7) 21.660(12)
c, A 11.669(4) 30.955(9) 17.305(9) 12.859(5) 12.683(7)
B 101.743(7) 96.395(9) 100.336(7) 103.340(10)
V, A3 1981.1(11) 3482.3(6) 4855(4) 2610.5(18) 3162(3)

z 4 3 4 2 2

Dcaica Mg/m? 2.333 2.337 1.831 2.099 1.918

reflns collected 10390 19933 27680 15053 16717

reflns unique Riny) 3874 (0.0832)
R1, WwR2 | > 02(1)] 0.0410, 0.0698

7981 (0.0592)
0.0304, 0.0645

10036 (0.0888)
0.0453, 0.1041

9848 (0.0750)
0.0371, 0.0939

10669 (0.1121)
0.0690, 0.1507

ARL= Y [|Fol — IFcll/Z|Fol. WR2 = { F[W(Fo? — FA)/ Y [W(Fe?)Z]} 12

(27 mg, 0.1 mmol) and NHPF; (50 mg) in 4 mL of water. Colorless
crystals were grown after a few days. Yield: 61 mg (92%). Anal.
Calcd for GgHegFeNsO4PPETI: C, 25.47; H, 5.19; N, 8.49.
Found: C, 25.30; H, 5.67; N, 8.52.

[{ Pt(DACH)(NHCO 'Bu)(NHCO'Bu)} , TI[(NO 5)-[Pt(DACH)-
(NHCOBuU),]-3H,0 (14). A solution of3 (58 mg, 0.1 mmol) in 2
mL of acetone was added to an aqueous solution of EIlBB.6
mg, 0.1 mmol) in 4 mL of water. Colorless crystals bf were
obtained upon slow evaporation of the resulted colorless solution.
Yield: 47.4 mg(77%). Anal. Calcd for GgH10:N1309PtTI-3H,0:

C, 31.18; H, 5.89; N, 9.85. Found: C, 31.07; H, 5.77; N, 91Fb.
NMR (500 MHz, DMSO¢g): 6.28 (d,Jun = 8.0 Hz, NH,, 6H),
5.21 (s, NH, 6H), 5.21 (pseudo 3,y = 9.0 Hz, NH, 6H), 2.23,
1.91, 1.49, 1.26, 1.09 (m,¢B10, 30H), 1.02 [s, C(Ch)s, 54H].
[{ Pt(DACH)(NHCO Bu),} 2Tl ] (ClO 4), (15). A solution of3 (58

16.47; H, 3.04; N, 7.68. Found: C, 16.45; H, 3.39; N, 7.43.
NMR (500 MHz, DMSO¢): 5.35, 5.05 (br, NH+ NHy, 12H),
1.82 (s, CH, 12H), 2.32, 1.89, 1.51, 1.33, 1.02 (msHGo, 20H).

[{ Pt(DACH)(NHCOCH 3),} 2 Tl,](PFe)2 (19). The compound was
obtained similarly as fol8 by adding an excess of NaRField:
67 mg (86%). Anal. Calcd for £H44NgO4P,F1 P Tl C, 15.50;
H, 2.86; N, 7.23. Found: C, 22.15; H, 2.92; N, 6.9 NMR
(500 MHz, DMSO¢g): 5.34, 5.04 (br, NFH- NH,, 12H), 1.82 (s,
CHs, 12H), 2.32, 1.89, 1.51, 1.33, 1.02 (mgHGo, 20H).

[{ Pt(DACH)(NHCO 'Bu),} o{ Fe(CpCO,Tl) 2}] (20). A solution
of 3 (58 mg, 0.1 mmol) in 2 mL of acetone was added to a
suspension of [1,ACp,Fe(CQTI),] (34 mg, 0.05 mmol). After
stirring for 1 h, the resulted red solution was filtered. Red crystals
suitable for X-ray diffraction analysis were isolated after slow
evaporation of the solution. Yield: 45 mg (51%). Anal. Calcd for

mg, 0.1 mmol) in 2 mL of acetone was added to an aqueous solution C44HgFeNsO1,PLTl,: C, 29.82; H, 4.78; N, 6.32. Found: C, 30.14;

of TINO3 (26.6 mg, 0.10 mmol) and NaC}d@50 mg) in 2 mL of
water. Yellow crystals ofl5 were obtained upon slow evap-
oration of the resulted colorless solution. Yield: 65 mg (80%).
Anal. Calcd for GyHgsCloNgO1,PLTI,: C, 23.63; H, 4.21; N,
6.89. Found: C, 23.63; H, 3.95; N, 6.78H NMR (500 MHz,
DMSO-0g): 5.94 (d,Jun = 9.0 Hz, NH, 4H), 5.08 (t, NH, Jun =
8.5 Hz, 4H), 5.03 (s, NH, 4H), 2.21, 1.98, 1.56, 1.29, 1.10 (m,
CsHio, 10H), 1.06 [s, C(Ch)z, 36H]. 9Pt NMR (107.30 MHz,
DMSO-dg): —2319.8.

[{ Pt(DACH)(NHCO 'Bu)2} 2Tl ,](PFe)2 (16). A solution of 3 (58

H, 4.64; N, 6.09.

X-ray Crystallography and Data Collection. The crystals were
covered with inert oil and mounted on glass fibers. X-ray intensity
data were collected on a Bruker Sm&ED 1000 diffractometer
equipped with Mo K radiation § = 0.710 73 A). The first 50
frames were recollected at the end of the process to monitor crystal
decay. The raw frame data were integrated iStdELXformat
reflection files and corrected for Lorentz and polarization effects
by using SAINT?® All structures were solved by direct methods
using SHELXS-97 and refined agairist by the full-matrix least-

mg, 0.1 mmol) in 2 mL of acetone was added to an aqueous solutionsquares techniques with SHELXL-97 All non-hydrogen atoms

of TINO3 (26.6 mg, 0.10 mmol) and NakRf50 mg) in 2 mL of
water. Yellow crystals ol6 were obtained upon slow evaporation
of the resulted colorless solution. Yield: 74 mg (86%). Anal. Calcd
for C32H68F12N804P2Pt2T|2: C, 22.37; H, 3.99; N, 6.52. Found: C,
22.33; H, 3.89; N, 6.46H NMR (500 MHz, DMSO¢): 5.78 (s,
NH, 4H), 5.04 (s, NH, 8H), 2.19, 1.92, 1.50, 1.24, 1.08 (mgHG,,
20H), 1.04 [s, C(CH)s, 36H].

[{Pt(DACH)(NHCOCH 3)5} > TI,](NO3)>*H,0O (17). Treatment of
a solution of4 (43 mg, 0.1 mmol) in 1 mL of KO with TINOg
(26.6 mg, 0.1 mmol) yielded a yellow precipitate. The addition of
1 mL of EtOH afforded a colorless solution. Yellow crystals suit-
able for X-ray diffraction analysis were obtained upon slow
evaporation of the solution at room temperature. Yield: 56.7 mg
(82%). Anal. Calcd for GoH44N10010PETI,: C, 17.36; H, 3.21; N,
10.12. Found: C, 17.21; H, 3.38; N, 10.081 NMR (500 MHz,
DMSO-dg): 5.85, 5.35, 5.05 (br, NH- NH,, 12H), 1.82 (s, Ch}
12H), 2.32, 1.89, 1.51, 1.33, 1.02 (mgHGo, 20H).

[{Pt(DACH)(NHCOCH 3),} 2TI,](ClO ), (18). The compound
was obtained similarly as fat7 by adding an excess of NaCJO
Yield: 64 mg (88%). Anal. Calcd for £H44CloNgO1,PLTl,: C,

were refined anisotropically. The-€hydrogen atoms were intro-
duced in their calculated positions. The absolute configurations of
compounds that crystallize in noncentrosymmetric space groups
were determined by refinement of the Flackarameters. Crystal-
lographic data for compounds 10, 13, 15, and 20 are listed in
Table 1, and those of compounfis11, 12, 14, 16, and 17 are
given as Supporting Information.

Results and Discussion

Reactions of [Pt(NH)2(NHCO'Bu),]-2H,O and TI*.
Compound8 was prepared in 0 and acetone by mixing
TINO3 and [Pt(NH)(NHCOBU),]-2H,0 at a 1:1 molar ratio.
Compounds9 and 10 were obtained analogously in the
presence of an excess of NaGl@ NaPF, respectively, as
yellow and yellow-green crystals. Despite crystallizing in

(18) Sheldrick, G. M.SHELXS-97 Program for X-ray Crystal Structure
Solution; University of Gangen: Gadingen, Germany, 1997.

(19) Sheldrick, G. M.SHELXL-97 Program for X-ray Crystal Structure
Refinement; University of Gingen: Giingen, Germany, 1997.
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Figure 1. ORTEP drawing of the extended zigzag chain structure of
[P(NHg)2(NHCOBU)TI] * (8). Selected bond distances (A) and angles Figure 2. ORTEP drawing of the extended helical chain structure of

(deg): PtTI 2.921(1), P+TH1 3.115(1), _Ti—Pt—TI#l 172.85(3), _ [{Pt(NHs)2(NHCOBU)} ;TI;]2+ (10). Selected bond distances (A) and
Pt+TI—-Pt#2 150.36(2). 1Symme$ry transformatl?ns useg to generate equiva- angles (deg): P&TI1 2.986(1), Pt:-TI2#1 3.024(1), Pt2TI1 2.961(1),
lent atoms: #1x, =y + Y2, 2= o #2%, —y + Yo 2+ 2. Pt2—TI2 3.015(1), Pt2TIL—Ptl 143.08(2), P2TI2—Pt1#2 147.13(2),

. . . . TI1—Pt1-TI2#1 169.73(2), TI+Pt2-TI2 172.16(2). Symmetry code: #1
different space groups, compourgland9 display anidenti- '\ — 1 7 #0oxy + 1’(2) (@) & Y

cal supramolecular motif consisting of infinite zigzag chains.

The structure of8 is shown in Figure 1. The chains are two adjacent TI(I) ions via both the PTl interaction and
comprised of an alternate stack of [Pt(j{NHCOBuU),] its two amidate ligands. The PT1 distances are around 3.0
and TI(I) ions. Thus, the thallium atoms sit above and below A. The PtTI—Pt and the T+Pt—Tl angles are comparable
the square-planar [Pt(Nf3(NHCOBuU),] units, completing  to those in8. The THPtTI is nearly linear, whereas
an octahedron-like geometry around the platinum atom. The Pt—TI—Pt exhibits a bent geometry, similar to those in other
Pt=TI bonds are approximately perpendicular to the Pt M—TI—M compoundg®2 Another structural feature of the
coordination planes. The PTl bond distances are 2.921(1) polymers is that the CNO units of the amidate ligands are
and 3.115(1) A corresponding to the bridged-Pt and all twisted with respect to the Pl vector, whereas the
unsupported PtTl bonds, respectively, comparable to the CNO units are roughly coplanar with the-R¥ axis in a
sum of the metallic radii of platinum and thallium (3.08 A). number of amidate-bridged dimeric (M Pt and Pd¥2and

The “short” and “long” P+Tl bonds exhibit a zigzag trimeric complexes (M= Mn, Fe, Co, Ni, and Cue®
arrangement with the P{T1—Pt angle of 150.36(2)and the By warming the aqueous solution of [Pt(Mgt
TI—-PtTI angle of 17285(3’) The Tl atom is Unsymmetri' (NHCOBU)z] and TING; at 50 °C for 10 min and subse-
cally bonded to two oxygen atoms of the same [PYNH  quently cooling the resulted colorless solution, new yellow
(NHCOBU)] unit. CompoundB can be best viewed as an  crystals of compound.1 differing from 8 were obtained.
aggregation of the dimeric [Pt(NjH(NHCOBU),TI] * unit The X-ray diffraction analysis shows that compléd

via Pt=Tl metallophilic interactions. The P{Tl bond consists of linear chains the same as thos@®fand the
distances are usually 2.73.05 A for PP—TI',6 2.81-3.14 chains stack to generate a trigonal architecture (space group
A for Pt'—T1'4 2.70-2.71 A for Pt—TI" 5 and 2.66-2.64 P3,).

A for Pt'—TI" complexes, depending on the formal Attempts to prepare ladderlike or gridlike coordination
oxidation states of the platinum and thallium atoms. The aterials by linking the thallium ions through bipyridyl
coordination number of the thallium atom is 4, and the |igands such as pyrazine, 2/8ipy, and 4,4bipy were not
geometry around the Tl atom may be described as a distorteds,ccessful. In the presence of platinum species, the thal-
tetrahedron, similarly as in the AdTl polymeric complexX®  jiym(1) ion shows no reactivity with the nitrogen ligands.
The T-0 bond distances are 2.630(8) and 2.824(9) A, being though TI* is a large ion, it often shows exceedingly low
comparable to those in other complexes (2:286 A)/***** ¢ qrdination numbers in geometries, which leaves a large

but significantly longer than the sum of the covalent radii part of the coordination sphere seemingly unoccupidthe
(2.21 A), indicating very weak HO interaction.

The structure of compourtDis depicted in Figure 2. The  (20) wang, S.: Garag G.; King, C.; Wang, J.; Fackler, J. P., dorg.

most striking feature ofLO differing from 8 is that the 1) %qeg-ll?izf ;1\‘623. . Olmstead. M. M. Am. Chem. Sod991

H . H . a) balcn, A. L.; Neve, .; mstead, M. M. Am. em. S0
Pt+TI chams run along Bscrew axes to give a hehcgl mo.tlf. 113 2995. (b) Balch, A. L.; Nagle, J. K.: Olmstead, M. M.; Reedy,
The helical pitch Rfls is ~34.38 A. Each Pt atom links its P. E., Jr.J. Am Chem. Sod.987, 109, 4123.
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Chart 2. Schematic Representation of the Coordination Configuration
of Thallium(l)

Pt Pt
o,
T
o\
Pt Pt

inertness of thallium centers to nitrogen ligands is ascribed
to the existence of lone-pair slectrons, which decrease
the electrophilicity of the TI(I) ion. However, the new
compoundl2 was obtained in the presence of the nitrogen
ligand. Complexl2 crystallizes in the achiral space group
of P2;/n, which has a basically similar structure to that of
11 The helicity of these platinumthallium(l) coordination
polymers may be deduced from the absolute configuration
of the thallium(l) centers shown in Chart 2. When all thallium
centers have the same single absolute configurathoor

A, a P or Mhelical arrangement of strands would result,
respectively. When the thallium(l) centers possess both

; ; initys i ; Figure 3. Molecular structure of the trinuclear cation dfFt(EtNH)2-
absolute configurations, no helicity is generated, but it leads (NHCOBU)} oI~ (13, Selected bond distances (A) and angles (deg):

to a centrosymmetric molecule. Pt(1)-TI(1) 2.984(1), Pt(2)-TI(1) 3.081(1), Pt(1} TI(1)—Pt(2) 140.52(2).
The fast atom bombardment (FAB) mass spectr@-of1
show that the Pt(IF-TI(I) unit remains intact in the gas Reactions of [Pt(DACH)(NHCOR),] (R = tBu, CHjs)
phase. The spectrum & shows peaks corresponding to With TI(l) lons. Reaction of [Pt(DACH)(NHC@u)] and
[{ Pt(NHs)2(NHCOBU).} ;TIo(ClIOs) — H]*, [{Pt(NHs)-- TINOg yielded a trinuclear complex as a white solid even in
(NHCOBU)} Tl — H]*, [Pt(NHs),(NHCOBU)TI + H]*, the presence of an excess of TINOhe compound cocrys-
[Pt(NH3)(NHCOBU), + H]*, and the Tt ion, and the tallizes with the parent platinum complex and is form-
binding of perchlorate was observed in the spectrum. The ulated as{Pt(DACH)(x-NHCOBU)(NHCOBU)} TIz](NO3)-
peak at 632.8 assigned to [Pt(HNHCOBuU),TI]* is the ~ [P(DACH)(NHCOBuU),] (14). Whereas, in the presence of
most intense one, which clearly demonstrates that the ami-NaClO; or NaPF, [Pt(DACH)(NHCOBuU),] gave coordina-
date-supported dinuclear units are stable. The mass peaks dion polymers of the formulg{ Pt(DACH)(u-NHCOBu)} 2 Tlz]-
615.79 and 598.79, corresponding to [Pt@#NHCO- Xz (X = ClOs7, 15, PR, 16) as yellow crystals, the
Bu),TI — NHz]* and [Pt(NH)(NHCOBU),TI — 2NHg] ", reactions of [Pt(DACH)(NHCOCH,] with TI* always
indicate that NH loss is preferred over Tl ion dissociation. Yielded the yellow coordination polymerd Ht(DACH)-

A peak at 858.9 corresponding to [Pt(){NHCOBU),], (NHCOCH)2}2Tl2]X2 (X = NOs7, 17, ClO,™, 18, PR, 19)
was also observed. The FAB mass spectra8ofll are with the same structures as thoseléfand16 regardless of

essentially the same. the counteranion, probably because of the smaller steric
Reactions of [Pt(EtNH,)(NHCO'Bu),] with TI(l) lons. hindrance of acetamidate t.han that of pivalamidgte ligands.

The trinuclear complexeq P(EtNH)(NHCOBU)} ;TIIX The structures of the cations ib5—.19 are es_senpally the

(X = NOs, CIO,, and PE) are the sole isolated species S2@Me; thus, only the strugturg 5 is shown in Figure 4.

in the reactions of [Pt(EtNB.(NHCOBU),] with TI(1) ions; These compounds crystallize in the same chiral space group

TI* is available in large excess. Probably, the steric hindrance P2 and their dimensions and symmetries within the cation

of the ethyl groups prevents further aggregation of the [{PYDACH)u-NHCOR);},TI;]*" are also similar. The poly-
compound to coordination polymers. mers adopt a helical structure in the solid state. The helices

are generated around the crystallographis@ew axis, and
each coil of the helix contains two [Pt(DACH{NHCORY)]
units and two Tt ions. The distances between the coils
corresponding to the unit cell length are ca. 22.6 A. The
extended chains df5 are comprised of two slightly shorter
Pt—TI bonds and two longer P{Tl bonds (the difference

longer than the other. ThePTl separations are shorter than between them is 0.050.07 A, 50 times that of the deviation).

3.085(1) A in the closely related Fi complexcis-[(NHz)s- Each pair of long and short PTl bonds is alternatively
Pt(1-MeT)TI(1-MeT,Pt(NHs);](NOs)- 7TH,O (1-MeT = arr:anged.hTh%gtT_ln—Pt zTngIes of15 aéelggound 150
1-methylthyminato¥¢ The PtTI—Pt angle is also bent whereas the =Tl angles are aroun

similarly to that of the 1-MeT-bridged trimeric compounds The bent Pt TI—Pt geometry is normally adopted in
[136.7(1) Al. Pt(1)—TI(l) —Pt(ll) complexes, and the presence of a stereo-

chemically active 6sthallium inert lone pair was used to

(22) (a) Janiak, CCoord. Chem. Re 1997, 163 107. (b) Wiesbrock, F.: explain the metal disposit.ion. Because of the presence of
Schmidbaur, HJ. Am. Chem. So@003 125, 3622. the 62 electrons, the amidate oxygen atoms are loosely

The structure ol3is shown in Figure 3. The two platinum
units are bonded to the central TI(I) ion via—F&l bonds
and two amidate ligands. Only two of the four amidate
ligands are coordinated to the TI(l) ion with two nearly
identical THO bond distances. This is in contrast to those
of 8—12 in which one of the THO bonds is significantly
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Figure 4. Asymmetric unit of the one-dimensional helical structure of . ) . . )
complex [Pt(DACH)u-NHCOBU)}5TI5]2" (15). Selected bond dis- Figure 5. Perspective drawing (30% thermal ellipsoids) of the asymmetric
tances (A) and angles (deg): P{II2 2.9185(12), Pt TI1 2.9914(12), unit in complex {PYDACH)(NHCOBU),}o{ Fe(CpCQTI)2}] (20). Se-
Pt2-TI2 2.9354(11), Pt2TI1 2.9884(12), TI2-Ptl-TI1 165.16(2), lected bond distances (A) and angles (deg): Al 3.030(2), Pt+-TI2#1
TI2#1- P2 TI1 171.928(17), P2 TI1—Ptl 153.21(2), P&TI2—Pt2#2 3.048(2), Pt2-TI1 3.066(2), Pt2-TI2 3.111(2), Pt:-TI1—Pt2 143.93(5),
144.52(3). Symmetry transformations used to generate equivalent atoms:PtLI-TI2#1-Pt2#1 157.87(5), THPt1-TI2#1 165.55(6), TI+Pt2-TI2
#1x—1,y,z#2x+ 1y, z 162.34(5).

coordinated. The geometry about the thallium ion can be
viewed as a distorted trigonal bipyramid. The amidate oxygen
atoms and the nonbonding lone pair are located in the
equatorial plane, and two platinum atoms are at the apical
positions. This coordination geometry makes the NCO units
of the amidate ligands twisted, which is reflected by the large
Pt—N—C—0 and THO—C~—N torsion angles. For instance,
the PtN—C—0 angles are 818°, and the THO—C—N
angles are 2337°. For comparison, the corresponding
torsion angles of PtM—Pt (M = Mn, Fe, Ni, Cu, and Co)
complexes are normally smaller than8°

Reaction of [Pt(DACH)(NHCO!Bu),] with Dithallium
1,1-Ferrocenyldicarboxylate. Dicarboxylate anions have
been widely employed to construct porous metaiganic (a)

frameworks and discrete nanometer-sized functional materi-

als?® Although thallium ions often show low coordination R ! F f A A
numbers in the present platinurthallium complexes, the [ ( ot ! "
coordination number and coordination geometry of the . %o &L L1
thallium ion is flexible in the cases where thallium is { ' g ‘
coordinated by the hard oxygen atoms of the carboxylate ’“““‘

ing ligand and would be able to link the platinatthallium (b)

chains. The compoun®0 was isolated as red crystals from Figure 6. (a) Layered structure of{PtDACH)(NHCOBU)}o{Fe-

groups?! Thus, dicarboxylate groups afford the possibility
to link the Pt+-TI chains into one-dimensional ladder or two-

the reaction of [Pt(DACH)(NHC®u),] and dithallium (CpCQ:TI)2}H] (20). The atoms of amine and amidate ligands have been
removed for clarity. (b) The gridlike 2-dimensional structure.

dimensional gridlike frameworks.
The anion 1,kerrocenyldicarboxylate is a suitable bridg-

(23) (a) Cotton, F. A; Lin, C.; Murillo, C. Alnorg. Chem2001 40, 478.
S\)/) iAlr)IOLFJ{raSm% H.; B?kdw%lll, % Jt Lé;, Jwt hMoDuIt%%yog-:g Pgitlge,(l.)R.; 1,1-ferrocenyldicarboxylate in ¥0 and acetone. A two-
aisn, R. b.; Zaworotko, . ryst. Gro es. y . (C : . . .
Liu, Y.-H.: LU, Y.-L.: WU, H.-C.; Wang, J.--C.; Lu, K.-Linorg. Chem dimensional structure was realized in compo@0dCrystals

2002 41, 2592. of compound20 are monoclinic with a chiral space group

5558 Inorganic Chemistry, Vol. 45, No. 14, 2006



Amidate-Bridged Platinum(ll)-Thallium(l) Complexes

Table 2. Luminescence Data of Compoun8s 10 and13—19 in the Solid State

298 K 77K

compound Amax (NM) 7 (ns) A (nm) 7 (ns)
[Pt(NH3)2(NHCOBu), TI](NO3) (8) 477 484
[Pt(NHs3)2(NHCOBU),TI|(ClO4) (9) 492 112, 567
[{ Pt(NHs)2(NHCOBU)} 2 TI2](PFs)2 (10) 470 131,561
[{ Pt(EtNHy)2(NHCOBu)} 2 TI(PFe) (13) 481 239
[{ Pt(DACH)(NHCOBU)(NHCOBU)} s TI[(NO3)[Pt(DACH)(NHCOBU);] (14) 476 327, 1237
[{ Pt(DACH)(NHCOBU),} 2 TI2](ClO4)2 (15) 520 21,91 544 923
[{ Pt(DACH)(NHCOBU).} 2 Tl2](PFs)2 (16) 493 15, 43 510 87,539
[{ Pt(DACH)(NHCOCH)2} 2TI2](ClO4)2 (17) 469 30, 95 485 81, 549
[{ Pt(DACH)(NHCOCH),} »T1,](ClOs)2 (18) 467 19, 80 481 158, 567
[{ Pt(DACH)(NHCOBU)2} o{ Fe(CpCQTI)5}] (19) 474 116, 238 487 236, 863

P2, (Figure 5). The PtTl bond distances of the thallium 481-544 nm. The red shift observed for these complexes
coordinated to 1,#errocenyldicarboxylate are somewhat with a decrease of temperature has been found in some
longer than the others. Each carboxylate group of-1,1 luminescent materigdsand is related to a thermal contraction
ferrocenyldicarboxylate is monocoordinated to thallium with that leads to a reduction in the metahetal distances
a TI-0 distance of 2.35(5) A. The PiTI—Pt—TI unit con- along the chain, reducing the band gap energy. Compounds
stitutes an extended helical chain along the crystallographic 17—19 emit at higher energies compared to compoutls
b axis. The infinite helical chain of compourzD can be and 16, which is reasonably understood when taking into
viewed as a repeated alternate stacking of the trimetallic unitaccount the shorter Pl bonds within the chains df5and
[{Pt(DACH)(NHCOBuU),} »TI]" and [Fe(CpC®.TI]~ via 16 than those ofL7—19. The long lifetime of the emissive
Pt—TI bonds. states and the large Stokes shifts illustrate the triplet origin.
The neighboring helical chains are linked by 'Ifdrro- The triplet state could be ascribed to the increased electronic
cenyldicarboxylate anions to yield the two-dimensional delocalization over the platinuithallium chain because of
supramolecular gridlike structure (Figure 6). The grids stack the more intense P{T| interactions compared to the known
and form “stacked layers”. The stacking exhibited by the simple P+TI complexes.
grids forms microchannels that run approximately perpen- The emission from#-s*> mixed metal complexes is well-
dicular to the layers and water molecules filled between established. The®sts? bond interaction is a known reason
layers. for the photoluminescence inPTI complexe<?® Significant
Solid-State Emission SpectroscopyThe luminescence  overlap between the filled Sdorbitals of platinum and the
spectra have been recorded at 77 and 298 K, and the resultempty 6p orbitals of thallium is responsible for the emissive
are summarized in Table 2. The coordination polymers behaviors. The ground-state—Fil interaction is stabilized
derived from [Pt(NH)(NHCOBuU),] exhibit intense lumi- by the mixing of the filled 5¢* level on Pt(ll) and the filled
nescence in the solid state at 77 K, whereas they are6s level on TI(l) with the empty 6devel on both metals. It
nonemissive at room temperature. The luminescence specis noted that the emission energy for the chain compounds
trum of 8 is very sharp and structureless with the maximum is lower than that for the trinuclear complexes. This is
at 477 nm and full width at half-maximum of 1280 ci obviously due to the expected lower band gap energy in the
when irradiated at 400 nm. The spectral features as well asextended-chain species in the solid state than that for
the emission lifetime of 484 ns clearly indicate that the oligomers.
luminescence originates from the triplet metal-centered state
of the complex with the Pt(IBTI(l) bond and are compa- ~ Summary
rable to those of BPt(CN).*224The emission of occurs

i _ o Self-assembly from simple molecules or ions is an
at 492 nm, while that of0is found at 470 nm. The emission

; X STy optimum synthetic method for generating supramolecules

of 9 and10 displays biexponential kinetics;(= 112 nsz, with optical or optoelectronic properties. The bimetallic

= 567 ns for9, 7, = 131,7, = 561 ns forl0). The small  aiinum—thallium complexes are readily synthesized by the

dlffgrgnce in the emission maximum may result from the reaction of [Pt(RNH)(NHCOBU),] and thallium(l) salts.

variation of the counteranions. These compounds are rare examples of one- and two-
Emission was not observed for trinuclear compoub8s  §imensional chain materials containing—At metallic

and 14 in the solid state at room temperature, whereas on packbones. Generally, the platinethallium interactions

cooling of the colorless crystals to 77 K, intense emission panveen simple platinum precursors and TI(l) ions lead to
was observed at 481 and 476 nm, respectively. However,

the polymeric platinumthallium complexed 5-19, derived (25) (a) Fernadez, E. J.; Gimeno, M. C.; Laguna, A.} pez-de-Luzuriaga,
from [Pt(DACH)(NHCOR}] (R = 'Bu, CHs) luminesce both J. M.; Monge, M.; PyykkoP.; Sundholm, DJ. Am. Chem. So200Q

122, 7287. (b) Ferhiadez, E. J.; Jones, P. G.; Laguna, A pea-de-
at room te_mpgrature and_at 77 K. At 298 K, complexes Luzuriaga, J. M.. Monge, M.; Rez, J.. Oimos, M. Elnorg. Chem.
15-19 emit with the maximum range of 46520 nm, 2002 41, 1056.

i ; i (26) (a) Clodfelter, S. A.; Doede, T. M.; Brennan, B. A.; Nagle, J. K.;
whereas at 77 K, they emit with the maximum range of Bender, D. P.. Tumer, W. A LaPunzina. P. B Am. Chemn. Soc.
1994 116, 11379. (b) Wissbart, B.; Balch, A. L.; Tinti, D. $aorg.
(24) Dolg, M.; Pyykko, P.; Runeberg, Nhorg. Chem.1996 35, 7450. Chem.1993 32, 2096.
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Chart 3 to variation of the substituents, counteranions, and temper-

ature. The compounds may readily dissolve in hot water or

n=_ CC)> H,O and acetone with dissociation, but they can be easily

- regenerated by evaporation of the solvent and the linearly

Ti—, RHzN\Pt/N arranged Pt Tl backbone maintained. This feature and the

RHN—_ | N RHzN/ \\N luminescence property make these compounds suitable

RHzN/}l)t\N o cand!dates of ;table, water—goluble, squupn—procesabIe
T'\o functional materials for potential sensor applications.
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