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Reactions of the anionic platinum complexes (MRt(PPh)(CsFs)2(OCOCH)] (1) and (NBuw)o[Pt(CsFs)3(S)]
(S = methanol or acetone) with TI(I) salts afford the heterometallic neaisd(CgFs)2(PPh)Pt(,-OOCCH) T

(2) and the dimeric dianionic (NBp[{ (CsFs)3Pt} o{ (12-Ous-O'CCHg)TI} 7] (3). Both complexes display PTI

bonds with bond lengths of 2.994(1) A and 2.884(1) A, respectively, the latter being the shotEKt)Rtistance
reported so far. The structure of both compounds has been established by X-ray studies.

Introduction

Structurally characterized complexes displaying-Pt(Il)
bonds are scarce: JPt(CN)], [TI(crown-P;)Pt(CN)]NO3,2
andcis-[(NH3)Pt(1-MeT)TI(1-MeT),Pt(NH)s]NO3 7H,0 3 The
paramagnetic TI(Il) complex (NB[TI{ Pt(CsFs)4} 2]* has been

(a) Preparation of (NBug)[Pt(OCOCH 3)(PPhs)(CsFs)2] (1). AgO-
COCH; (0.0827 g, 0.5 mmol) was added to a methanol/acetone (5/40
mL) solution of (NBw)2[Pt(«-Cl)(CsFs)2]2 (0.4000 g, 0.25 mmol), and
after 4-5 h of stirring, the precipitate AgCl was filtered off. PPh
(0.1300 g, 0.5 mmol) was added to the solution, which, after 5 min,
was evaporated to dryness; the residue was washed witht&trender

reported recently. No thallium(l) acetate compounds have beenthe pale yellow compound (NB)iPt(OCOCH)(PPh)(CsFs)2]. Yield:

structurally studied, despite the fact that TIOOCOt4s long
been knowrt. We present here the synthesis and structural

characterization of two heterometallic PtTI acetate complexes:

the neutralcis-[(PPhs)(CsFs)2Ptu-OOCCH)TI] (2) and the
anionic (NBu)2[{ (CeFs)sPt of (u2-Ous-O'CCHy)TI} 2] (3) (Bu

= n-butyl); the latter, which is the first structurally characterized
anionic P+Tl complex, displays the shortest Pt(HTI(I)
distance (2.884(1) A) reported to date.

Experimental Section

C, H, and N analyses were carried out on a Perkin-Elmer 240-B or
2400 microanalyzer. IR spectra were recorded on a Perkin-Elmer 599

spectrophotometer (261000 cnt?) using Nujol mulls between
polyethylene sheets or KBr disk$*P,1°F, and***Pt NMR spectra were
recorded on a Varian Unity 300 instrument in acetdgend CQCl,

solutions at room temperature. NMR spectra are referenced to 85%

aqueous BPO,, CFCE, and Ng[PtClg).

UV—vis absorption spectra were recorded on a Hitachi U-3400
spectrophotometer.
excitation with light from a 1000 W tungsten lamp passed through a
0.22 m double monochromator. Fluorescence was detected through
0.5 m monochromator with a photomultiplier detector. The lumines-
cence spectra were corrected for the instrumental response using
standard calibrated tungstehalogen lamp.

The starting compounds (NBW[(CeFs)-Ptu-Cl)]f and TIOCOCH?®
were prepared by literature methods.

All reactions were carried out at room temperature.
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Photoluminescence spectra were measured b

a

0.4643 g (85%). Anal. Calcd for PtNR€EIsF100,: C, 52.75; H, 4.98;

N, 1.28. Found: C, 52.52; H, 4.97; N, 1.17. Relevant IR absorptions
(cm™): for CsFs groups, 1500 (vs), 1377 (s), 1318 (s), 1062 (vs), 956
(vs), 803 (s), 780 (s); for PRh1099 (s), 753 (s), 740 (s), 706 (s), 696
(s), 535 (s), 515 (s), 504 (m); fa(COO), 1627 (vs), 1318 (s).

(b) Preparation of cis-[(CeFs)(PPhs)Pt(u-OOCCH3)TI] (2). The
synthesis was accomplished through two different procedures: (i)
starting from the intermediate compouKt) and (ii) directly from
(NBug)2[Pt(u-Cl)(CeFs)2].

Method i. To a methanol/acetone (5/40 mL) solution1of0.2500
g, 0.23 mmol) was added an equimolecular amount of BEIKEX0610
g, 0.23 mmol) which was dissolved aftg h of stirring The solution
was evaporated to dryness, and the residue (a paste) was treated with
20 mL of 'PPrOH to extract NByNOs. The remaining white solid was
identified ascis-[TIPt(u-OOCCH;)(PPh)(CeFs)2] (2). Yield: 0.1940
g (80%). Anal. Calcd for PtTIgF0H1s0.P: C, 36.43; H, 1.72.
Found: C, 35.90; H, 1.70. Relevant IR absorptions (§mfor CsFs
groups, 1640 (m), 1610 (m), 1378 (s), 1066 (vs), 952 (vs), 808 (s),
785 (s); for PPk 1105 (s), 747 (s), 740 (s), 706 (s), 695 (s), 535 (s),
515 (s), 504 (m); fon(COO), 1549 (vs), 1404 (s).

Y Method ii. PPh (0.1300 g, 0.5 mmol) was added to a methanol/
acetone (5/40 mL) solution of (NBu[Pt(«-Cl)(CsFs)2]2 (0.4000 g, 0.25
mmol). After 30 min of stirring, TIOCOCH! (0.1300 g, 0.5 mmol)
was added and the precipitate TICI was filtered off. TEN®.1330 g,
a0.5 mmol) was added, and afté h of stirring, the solution was
evaporated to dryness and the residue extracted '‘®itbH to leave
complex2 (0.4323 g). Yield: 82%.

(c) Preparation of (NBus)2[(CeFs)sPt(s2-O-p3-O'CCH3)TI] 2 (3).
AgCIO, (0.0426 g, 0.2 mmol) was added to a methanol/acetone (5/40
mL) solution of (NBu)2[Pt(CsFs)sCl] (0.2500 g, 0.2 mmol). After 1 h
of stirring, the precipitate AgCl was filtered off and TIOCOg(@.0541
g, 0.2 mmol) was added to the solution, which, afteh of stirring,
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Table 1. Crystal Data forcis-[(CsFs)2(PPh)Ptu-OOCCH)TI] (2) For complex3, there are two C atoms of the NBugroup which
and (NBu)[{ (CeFs)sPt o{ (u2-O-us-O'CCHg)TI} 5] (3)7 are disordered over two atomic sites, C(28) and C(28a), C(36) and
2 3 C(36a), with 50% occupancy for all of these sites. H atoms, except
those bonded to the disordered C atoms, were added at calculated
chem formula TIPtPGF1H16Css  TIPINO,F15H30Ca6 positions using information of the difference Fourier map for the H
fw 1054.9 1202.14 atoms of the methyl groupsand were further refined with a riding
space group Pl P2i/n model, the G-H distance being fixed at 0.96 A. Their isotropic
a, A 9.136(1) 13.868(1) displ t t fined at 1.2J@A1.5 (CH) ti
b, A 9.864(2) 16.704(2) isplacement parameters were refined at 1.25 5 (CH) times
c A 18.148(2) 18.022(2) the equivalent anisotropic displacement parameter of th_e corresponding
o, deg 95.08(1) 90 C atom. All of the non-hydrogen atoms except the disordered ones
B, deg 101.89(1) 94.63(1) were refined with anisotropic displacement parameters. The highest
y, deg 102.00(1) 90 peak on the final difference Fourier map corresponds to 0.93 aftf
Vv, A 1550.6(5) 4161.1(7) it is located in the disordered area. The fiRdflctors for the molecule
z 2 4 areR=0.0329 andR,, = 0.0611. A total of 5418 data were used to
deare, g/Cn® 2.259 1.919 refine 497 parametefs.
cryst size, mm 0.4 0.15x 0.08 0.2x 0.3x 0.23
u(Mo Kay), et 98.37 73.24 Results and Discussion
transm factors 0.9132/0.4897 0.962/0.694 )
data collecn instrument Siemens P4 Siemens/ (@) Synthesis of (NBu)[(CeFs)Pt(PPhs)(OCOCH3)] (1).
STOE AED2 Complex1, the first (pentafluorophenyl)(acetato) platinum(Il)
radiation (hMO Nlt),égrgphite 0.71073 0.71073 complex, can be readily synthesized by reacting (NgBt (-
monochromated), i
empec ) 20 20 ClI)(CgFs)2]> with AJOCOCH; (eq 1).
(Sjg?: (?clﬁg::cr)]drange @, deg 04)1—425? 62—495 (NBU,),[Pt(u-CI)(CeFs),], + 2AgOCOCH + 2PPh —
no. of unique data 4046 5684 2(NBu,)[(C4F5),Pt(PPR)(OCOCH,)] (1) + 2AgCl (1)
no. of data withF, > 40(F,) 3014 5418
’FLO' of params refined 03%25 0‘8%729 The IR spectrum shows two broad absorptions due to the
R, 0.0426 ' Vasyn{ COO) andvsy{ COO) modes of vibration at 1627 and 1318
Ruz 0.0611 cm~1, respectively, whose differene® = 309 cnt? is in the
quality of fit indicator 0.98 1.050 expected range for unidentate acetate ligdAd§hree absorp-
aR= S |[Fo| = IFell/SIFol. Ry=[SW(IFo| — [Fe)SWIFo 2 Wt ti(_)ns at 504, 515, and 53_5 crhare due to the PRHigand.
= [0%(|Fa]) + 0.0033F o] Ruz = [SW(Fs2 — FAZSW(FAY2 w= Finally, two strong absorptions at 803 and 780 ¢rare due to
[0%(Fd) + (9:P)? + g2P] % P[max(Fo%0) + 2F:)/3. P Quality of fit = two mutually cis CeFs groupst! as expected, since both the
[SW(|Fo| = |Fcl)2(Nobs — Nparan)]¥2. © Quality of fit = [YwW(F2 — FA)% precursor complex and compl@xcontain two GFs groups in
(Nobs — Nparam)] 2 the cis position.

_ _ (b) Synthesis and Structure ofcis-[(CeFs)2(PPhg)Pt(u2-
was evaporated to dryness; the residue was extracted with Eie OOCCH3)TI] (2). Complex 2 can be obtained either by
insoluble NBuCIO,4 being separated by filtration. The solution was  (a5ction of complexl with TINOs in a methanol/acetone
again evaporated to dryness, and the oily residue upon treatment WithSOlUtiOﬂ (eq 2) or directly from (NB{,[Pt(«-CI)(CsFs)2]» upon

n-hexane rendered the white compkxYield: 0.1750 g (73%). Anal. "
Calcd for PiT1,CrsFsN:0sHog C, 35.97- H, 3.27: N. 1.17. Found: addition of PPk and subsequently of TIOOCGHand TING;

C. 36.25; H, 3.42; N, 1.21. The conductivity of the compesn (€ 3).
acetone solutions was measured at different concentrations to deter-
minate the slope of the Onsager’s equafiovhich is 889 and indicates (NBu,)[(CgFs),Pt(PPR)(OCOCH;)] + TINO; —
that complex3 behaves as an (1:1) electrolyte in acetone solution. Cis-[(C4Fs),(PPh)Ptu,-OOCCH)TI] + NBu,NO; (2)
Relevant IR absorptions (ci): for CeFs groups, 1634 (m), 1379 (s),
1055 Ev)s), 951 (vs), 808 (s), 786 (m), 770 (s) {¢CO0), 1546 (vs),  (NBu,),[Pt(u-Cl)(CeFy),], + 2PPh + 2TIOCOCH, +
1410 (s). .
(d) X-ray Structure Analysis of cis-[(C¢Fs)(PPhs)Pt(u2-OOCCH3)- 2TINO, — 2cis-[(C4Fg)(PPR)Pu,-OOCCH)TI] +
Tl] (2) and (NBU4)2[(Cst)gPt(ﬂz-O-ﬂ3—O'CCH3)T|]2 (3) Colorless 2T|C| + ZNBU4N03 (3)
crystals of complexX2 or complex3 were obtained by slow diffusion
(ca. 2 weeks at-4 °C) of n-hexane into acetone solutions of each Yields are similar (80%, eq 2; 82%, eq 3) in both cases.
complex. . , The IR spectrum of comple® shows the two absorptions
Crystallographic data for these complexes are collected in Table 1. (at 785 and 808 cr) related to the presence of two mutually
Three check reflections were measured every 97 reflections (complexcis CoFs groups and three absorptions (at 535, 515, and 504

2) or 180 min (complexd). No decay was observed. Data reductions 3
included absorption corrections based on azimuthal scans. cm™) due to the presence of PRhaimost the same values as

The positions of the platinum and thallium atoms were determined that in Cgmplexl. However, the two absorptions _due to the
from the Patterson map. The remaining of the structures were acetate ligand appear now at 1549 and 1404'¢cwith A =
developed and refined in an alternating sequence of least-squaresl45 cnT?; i.e., the acetate group is acting in comp@as a
refinements and difference Fourier maps. bidentate ligand, in accord with the structure (see below) which

For complex? all non-hydrogen atoms were refined with anisotropic  indicates that the carboxylate group is bridging the Pt and TI
displacement parameters. H atoms were added at calculated positiongitoms.
and refined with a riding model in which the-&1 distance was fixed
at 0.96 A with the isotropic temperature factor refining to 0.074(11)  (8) SHELXTL-PLUS: Software Package for the Determination of Crystal

A2 The finalR factors for molecul@ areR = 0.0365 andR, = 0.0426. Structure Release 4.0; Siemens Analytical X-ray Instruments, Inc.:
A total of 3014 data withF, > 40(F,) were used to refine 425 Madison WI, 1990. o
parameter8. The final difference Fourier map does not show any peak (%) ﬁrzzlgp;tli(én& M. SHELXL-93.J. Appl. Crystallogr. manuscript in
higher than 1 e/A (10) Deacon, G. B.; Phillips, R. Loord. Chem. Re 198Q 33, 227.

(11) Usm, R.; Fornis, J.; Espinet, P.; Martinez, F.; TégaM. J. Chem.
(7) Feltham, R. D.; Hayter, R. G.. Chem. Socl964 4587. Soc, Dalton Trans.1981, 463.
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Figure 1. Thermal ellipsoid plot of the complex [¢€5)(PPh)PtwOOCCH;)TI] (2) showing the atom-labeling scheme.

Table 2. Selected Bond Lengths (A) and Angles (deg) for
Cis-[(CeFs)2(PPh)Pt(:-OOCCH)TI] (2)

Pt-TI 2.994(1) THO(2) 2.489(8)
Pt-C(1) 2.013(10) PtC(7) 2.067(12)
Pt-0O(1) 2.107(7) PLP 2.326(3)
O(1)-C(13) 1.273(16) 0(2)C(13) 1.236(17)
C(13)-C(14) 1.519(15)
TI-Pt-0(1) 85.2(2) THPt-C(1) 103.3(4)
O(1)-Pt-C(1) 171.0(4) THPt-C(7) 100.5(4)
O(1)-Pt-C(7) 88.2(4) C(1y}Pt-C(7) 87.2(5)
TI—Pt-P 87.2(1) O(1)}Pt-P 90.9(2)
C(1)-Pt-P 925(4) C(7yPt-P 172.0(4)
PtTI-0(2) 746(2) PtO(1)-C(13) 128.0(7)
TI-0(2)-C(13) 124.2(8) O(BC(13)-0(2) 124.7(10)
O(1)-C(13)-C(14) 114.4(11) O(2)C(13)-C(14) 120.8(12)

At room temperature, th€'P NMR spectrum of complef
in acetoneds solution shows a singlet with the corresponding
platinum satellitesd = 12.89 ppm,J(P—Pt) = 2473.9 Hz).
Addition of the starting material (NB){Pt(OCOCH;)(PPhy)-
(CgFs)2] (6 = 19.20 ppm,J(P—Pt) = 2696.18 Hz) to the
solutions of complexX results in only one signal, the position
of which depends on the amount of (NJiPt(OCOCH)(PPh)-
(CgFs)2] added, and no signals due2ar 1 are detected. This

fact indicates that in acetone a dissociative process involving

the starting material is operating at room temperature. The
very low solubility of2 in nondonor solvents precludes an NMR
study in such solvents.

The structure of this complex has been determined by X-ray

diffraction; a drawing of the molecule is given in Figurel, and

the main bond distances and angles are collected in Table 2..,3
The structure can be understood as the result of a donor

longer than that in [(PR)Pt(u2-OAC)(us-OAC)Ag], (Pt—P,
2.216(4) A)12 probably due to the strorgansinfluence of the
one GFs grouptransto the P atont314 A second factor which
may contribute to the long PP distance is the neutral character
of complex2, since for neutral or cationic platinum complexes
a tendency to give longer PP distances than similar anionic
complexes has been observed befdreSo, for instance, the
Pt—P distance in the anionic (NBJPt(CsFs)3(PPh)], where
the PPh is necessarilransto a GFs group, is 2.279(3) A.

The P+O(1) distance is 2.107(7) A, and the TD(2)
distance is 2.489(8) A. None of the covalent thallium(l) acetate
complexes have been the subject of structural studies, and the
only thallium—carboxylate compound that has been studied by
X-ray diffraction is TIL. HL (HL = HO,CCH,OCsH,Cl-0))
displays a T+O distance of 2.826(7) A8 Previously reported
TI—O distances range from 2.46{6jo 3.2 A18 The T0(2)
distance in comple® is in the low end of the range. O(2) is
also located at 2.983(10) A from the Tl atom of another
molecule. The €O distances in the carboxylate group are
C(13)-0(1) = 1.273(16) A and C(13Y0(2) = 1.235(17) A.
They are normal for acetate bridging groups, as is the ©(2)
C(1)-0O(1) angle: 124.7(12) There is also a short contact
(2.982(9) A) between the Tl atom and oaé atom of one of
the GFs groups.

The PtTI distance (2.994(1) A) points to the presence of a
bond. This distance is similar to or shorter than that found in

(12) Kozitsyna, N. Y.; Ellern, A. M.; Struchkov, Y. T.; Moiseeyv, I. Y.
Mendelee Commun.1992 100.
Deacon, G. B.; Nelson-Reed, K. T.; Tieking, E. RAEta Crystallogr,

Sect. C1991], 47, 955.

acceptor bonding interaction between the anionic roughly (14) Deacon, G. B.; Gatehouse, B. M.; Nelson-Reed, K. Drganomet.

square-planar [Pt{Es)(PPh)(OCOCH;)]~ and TI* ion to give

a PtTIl bond which receives the additional support of the
bridging acetate ligand. The two mutualtys CsFs groups
bonded to the Pt atom show-RE distances of 2.013(10) and

2.067(12) A within the usual range in other (pentafluorophenyl)-

platinum(ll) derivatives. The PtP distance of 2.325(3) A is

Chem.1989 267, 359.

(15) Ara, I.; Tonmia, M. Acta Crystallogr, Sect. C1994 50, 375.

(16) Mak, T. C. W.; Yip, Wai-Hing; Kennard, C. H. L.; Smith, @ust. J.
Chem.199Q 43, 1431.

(17) Roesky, H. W.; Scholtz, M.; Noltemeyer, M.; Edelmann, Flrbrg.
Chem.1989 28, 3829.

(18) Wells, A. F.Structural Inorganic Chemistrnbth ed.; Oxford University
Press: Oxford, U.K., 1984; p 1172.
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Figure 2. Thermal ellipsoid plot of the dianion [¢Es)sPt(u-OOCCH).Tl;]?>~ showing the atom-labeling scheme.

other Pt(Il}-TI(I) complexes whose structures have been
solved: 3.140(1) A in T{Pt(CN),],1 2.911(2) and 2.958(2) A

in [TI(crown-P,)Pt(CN)JNO3,2 or 3.085(1) A incis-[(NHz)2-
Pt(1-MeT}TI(1-MeT):Pt(NHs)-JNOz-7H,03%. However, it is
worth mentioning that some otherPIl complexes with Pt
and Tl in oxidation states other than Il or I, respectively,
displaying a wide range of P{TI distances [TIP{CO)(PCys)3]-
[Rh(57-CgH12)Cl2], 3.047 (1) AL [Pte(ue-T1)(u-COM(u-dppp)l-
[PFe], 2.860(3) —2.992(3) A2 or (NBuy)[TI{Pt(CsFs)a} 2],
2.698(1) —2.708(1) A4, have been prepared, although the
formal oxidation state of the metal centers involved should
influence the metatmetal bond distances. Since the presence
of a bridging acetate ligand in compl@&makes the existence
of the PtTI bond somewhat questionable, we studied the
spectral behavior of complek(and also comples), to confirm

the presence of these metahetal bonds (see below). However,
some indirect evidence also points to the existence of the Pt
Tl bond: (a) The T+Pt vector is roughly perpendicular to the
coordination plane of the Pt(ll) atom (angle of 11.0(2)ith

the perpendicular to this plane) and the Pt atom is 0.149(1) A
out of this plane in the direction of the Tl atom, a typical
situation for donor-acceptor PtM bonds. (b) Increasing the
donor character of the Pt atom reduces the Rtdistance, as
will be seen in the anionic comple8 in the following
discussion.

(c) Synthesis and structure of (NBu)2[{ (CeFs)3Pt} of (u2-
O-u3-0O'CCH3)TI} 7] (3). Addition of TIOCOCH; to methanol/
acetone solutions of the complex (NBPt(CsFs)sS] (S =
acetone or MeOH} (1:1 ratio) leads to isolation of compléx
formed after eq 4.

2(NBU)[PY(C4F2)(S)] + 2TIOCOCH, —>
(NBU,),[{ (CeFs)sPt o (1 Ous-O'CCHy)TI} ;] (4)

The IR spectrum of8 shows one absorption at 880 cthn
due to NBut, and three bands at 770, 786, and 808 tmhich

(19) Ezomo, O. J.; Mingos, D. M. P.; Williams, I. D. Chem. Soc., Chem.
Commun.1987, 924.

(20) Hao, L.; Vittal, J. J.; Puddephatt, R Qrganometallics1 996 15, 3115.

(21) Usm, R.; Fornis, J.; Toma, M.; Ara, |.J. Chem. Soc., Dalton Trans.
1989,1011.

arise from the “Pt(@Fs)s” moiety.!! The two absorptions at
1546 and 1410 cmi are due to the acetate bridging ligand,
sinceA = 136 cntl,

The % NMR spectrum o8 at room temperature in GIGl,
shows signals in the-F region ¢ = —114 and—120 ppm)
and signals in then-F andp-F region ¢ = —164 and—167
ppm). Theo-F/m+p-F ratio should be 2:3 and in the spectrum
is ~ 1.15:3. However, thé°F NMR spectrum of3 at —85 °C
shows the adequateF/m+p-F ratio, and in addition half of
the o-F atoms are coupled to the Tl atomf: 6 = —118.72
ppm,J(TI—F) = 3436.1 Hz, 1Fp = —117.135 ppm3J(F—Pt)
= 471.8 Hz, 1F;0 = —115.68 ppm,J(TI—F) = 3251.6 Hz,
2F; 6 = —118.45 ppm3J(F—Pt) = 291.1 Hz, 2F. m+p-F: o
—165.9 ppm, 2F:~163.8 ppm, 4Fp = —165.08 ppm , 1F;

0 = —163.08 ppm, 2F). A similar spectroscopic behavior has
been observed in other complexes displaying-Fl interac-
tions2223

The*®Pt NMR spectrum of (NBi)2[{ Pt(CeFs)a} of (12-O, us-
O'CCHz)TI} 2] in CD,Cl, at room temperature shows two broad
multiplets ¢ = —2582 ppm) due to P4TI coupling,1J(PtTI)
= 7.3 kHz. The value of this coupling constant is smaller than
in a nonisolated PtTl compound for which!9Pt and?205T|
NMR spectra have been reported, although in this case the
compound is an intermediate for which formal oxidation states
of Pt(IN=TI(II) or Pt(lll) =TI(lIl) have been tentatively as-
signed?* The differentlJ(1%Pt—203T1), 1J(195Pt—205Tl) coupling
constant cannot be measured due to the broadeness of the
multiplets owing to the contributions of the coupling with the
fluorine atoms of the €Fs rings.

The structure of comple8 has been determined by X-ray
diffraction (Figure 2), and the most important distances are
collected in Table 3. The platinum atom is coordinated to three
pentafluorophenyl groups, an oxygen atom of the acetate ligand,
and a Tl atom. The PtC distances are PLC(1) = 2.084(8)

A, Pt—C(7) = 1.988(8) A, and PtC(13)= 2.074(8) A. Two

(22) Bakar, W. A. W. A,; Davidson, J. L.; Lindsell, W. E.; McCullough,
K. J.; Muir, KW. J. Chem. Soc., Dalton Tran$989 991.

(23) Samuels, J. A.; Zwanziger, J. W.; Lobkovsky, E. B.; Caulton, K. G.
Inorg. Chem.1992 31, 4046.

(24) Berg, K. E.; Glaser, J.; Read, M. C.; TothJI.Am. Chem. So4995
117, 7550.



Pt—TI Complexes with DonorAcceptor Bonds

Table 3. Selected Bond Lengths (A) and Angles (deg) for
(NBU4)2[{ (CeFs)aP of (12-O3-O'CCHa)TI} 2] (3)

PtTI 2.884(1)
Pt-C(1) 2.084(8)
Pt-C(13) 2.074(7)
TI—0O(2a) 2.739(6)
0(2)-C(19) 1.245(10)
C(7)-Pt-C(13) 88.7(3)
C(13)-Pt-C(1) 176.0(3)
C(13)-Pt-0(1) 86.3(3)
C(7)~Pt-TI 101.4(2)
C(1)-PtTI 81.2(2)
0(2)-TI-0(2a) 74.6(2)
O(2a)-TI—Pt 109.13(13)
C(19)-0(2)-TI  116.8(5)
TI-0(2)-Tl(a) 105.4(2)

PtC(7) 1.988(8)
PtO(1) 2.092(5)
THO(2) 2.542(6)
O(1)C(19) 1.273(10)
C(19)C(20) 1.526(11)
C(7yPt-C(1) 90.6(3)
C(7yPt-0O(1) 171.8(3)
C(1}Pt—0(1) 94.0(3)
C(13)-Pt-TI 102.9(2)
O(L)y-Pt=TI 86.0(2)
O(2) TI-Pt 73.96(13)
C(190(1)-Pt  124.2(5)
C(19r0(2)-Ti(a) 127.1(6)
O(2¥C(19)-0(1) 126.4(8)
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Figure 3. Absorption and emission spectra of compounds ¢ —)

O(2)-C(19)-C(20) 118.4(8)

O(1yC(19)-C(20) 115.2(8)

1, (—) 2, and (- -)3 measured at room temperature. The emission spectra

were excited at 37 000 cmion solid samples, while the absorption

) ) spectra were recorded in a @&, solution.
Pt—C distances, corresponding to the two mutuédns CgFs

groups, are equal, and the shortest@tdistance is to the C
atom of the GFs grouptransto the acetate ligand, owing to
the strongtrans influence of the perfluoroaryl groups.

The PtTI distance, 2.884(1) A, is the shortest PtdTi(1)
distance so far reported, including those in com@exlthough

The spectrum of complexXd is similar, with the intense
absorption maximum at 34 480 chand FWHM of 2350 cm?!
and two less intense absorptions at 29 940 and 38 76G.cm
Since no peaks are present in the spectrum of comiplexkich
does not contain TI, the absorption maximaZrand 3 are

at first sight one could think that the difference in the-Pt assigned to the existence of Pt bonds in these complexes.
distances betweehand2 could be due to the fact that which The spectra of solid samples also show absorption maxima at
is anionic in character, should contain a more basic Pt center,@PProximately the same positions, but with overall higher
thus producing a stronger PTI bond, it is necessary to be  INténsity when normalized to the complex concentration.
cautious on this point, since both the platinum environment and B)l’ irradiating solid samples with light in the UV (37 000
also that of thallium (which is the Lewis acid) are different in €M ), We obtain the luminescence spectra shown on the right
both cases. Again, the Pt atom in comp&is shifted 0.0988-  Side of Figure 3 (at room temperature, solution samples give
(5) A from the best least squares plane (formed by the three "0 luminescence, possibly owing to an efficient nonradiative
ipso-C of the GFs groups and the O(1)) toward the Tl atom, deexcitationuia the numerous energy levels of the solvent in
and the P Tl vector forms with the perpendicular to the plane e near IR). Again, the spectra of complexeand 3, both

an angle of 13.3 A distinctive structural feature is that two ~ With Pt=TI bonds, are very similar, with two strongly over-
[(CoFs)aPtuz-OOCCH)TI]~ moieties are mutually bonded with IapPled emission bands, with maxima at 31580 and 27 880
the O(2) atom in the acetate ligand also bridging the two TI €M ‘for 2 and, respectively, 31 390 and 26 520 cnfor 3.
atoms (which result in this way three coordinated) in each Another much broader luminescence band extends to lower
moiety giving a dinegative dimeric anion, with an angle-T| ~ €nergies. The solid compleixshows only a tiny luminescence

O(2)-TI(a) = 105.4(2). The dimeric anion sits on a crystal- °and. . _
lographic inversion center, whose central part is formed by the _ Th€ entities which give rise to the luminescence bands at
two Tl and the twous-O atoms. However, the TI(@0(2) about 31600 and 27 000 cthhave been identified as the

interaction which produces the dimerization seems to be weak @Cétate groups by comparison with the luminescence spectra
in character sinc@ behaves as an (1:1) electrolyte in acetone ©f TTOCOCH and KOCOCH which were also measured. These
solutions (see Experimental Section), indicating that the dimer €ntities are excited with UV radiation of 37 000 chsimul-
is no longer present in this donor solvent. Finally, each Tl atom t&neously with electrons located close to the Tl atoms, presum-
in complex3 makes short contacts with tweF atoms (at 3.081-  ably the electrons in the Pl bond. Additionally, these
(5) and 3.040(5) A) from F(6) and F(18), respectively. Ium|nes_cer_1ce banqls |n_the spectra of comp_l@msst display
(d) UV—Vis Absorption and Emission Spectra of Com- two excitation maxima in the U\( (at approx!mately 37200 and
plexes (1-3). It has been shown thatPTl bonds usually give 32 600 cnT?), whereas by detecting the luminescence at 20 000
rise to luminescenck2526and thereafter optical spectroscopy CM - Only an excitation maximum at approximately at 36 200
experiments were performed on complexes (WEGsFs)> cm‘l is observe_d. _Thls fact points to a different origin of the
(PPh)Pt(OCOCH)] (1), [(CsFs)2(PPh)Pt(-OOCCH)TI] (2), high-energy emISSIOn. bands (31 600 and 27. 0001<)rand the
and (NBu)2[(CeFs)sPt(u-OOCCH,) T (3). bro.ad. band, and .relnforces the assignation of the second
The left hand side of Figure 3 shows the absorption spectra @Mission to the existence of the-Ffl bond.
of these complexes, in GBI, solutions, recorded at room
temperature. The absorption spectruniafoes not show any
absorption maximum, whereas the spectrun2 pfesents one
intense band with a maximum at 34 720 ¢nand full width at
half-maximum (FWHM) of about 2200 cm, together with
three less intense shoulders at 30 120, 35 970, and 37 040 cm
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