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Synthesis, Spectroscopic, and Structural Studies on Transition Metal Complexes Involving
Homoleptic Tripodal Selenoether and Telluroether Coordination
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The reaction of [MCI(NCMe),] (M = Pd or Pt) with 2 molar equiv of MeC(C#fR); (E = Se, R= Me; E=
Te, R= Me or Ph) and 2 molar equiv of TIRRffords the bis ligand complexes [MleC(CHER)} ][PF¢]2.
The crystal structure of [PMeC(CH;SeMe}} 5][PFs]> (CieH3eF12P-PtSe, a = 12.272(10) Ab = 18.563(9) A,
¢ = 15.285(7) A, = 113.18(33, monoclinic,P2:/n, Z = 4) confirms distorted square planar;S®ordination
at Pt(Il), derived from two bidentate tripod selenoethers with the remaining arm not coordinated and directed

away from the metal center. Solution NMR studies indicate that these species are fluxional and that the telluroether

complexes are rather unstable in solution. The octahedral bis tripod compleXdddR(CHSMe)},][CF3-
SO;]; and [RYMeC(CH,TePh}} 2][CF3S0;5]; are obtained from [Ru(dm¥){CF3SGs)s and tripod ligand in EtOH
solution. The thioether complex (§13Fs0sRUSs, a = 8.658(3) A, b = 11.533(3) A,c = 8.659(2) A, o =
108.33(23, B = 91.53(3}, y = 106.01(2}, triclinic, P1, Z = 1) is isostructural with its selenoether analogue,
involving two facially coordinated trithioether ligands in the syn configuration. NMR spectroscopy confirms that
this configuration is retained in solution for all of the bis tripod Ru(ll) complexes. These low-&gionaplexes
show unusually high ligand field splittings. The hexaselenoether Rh(lll) comple}RE(CH.SeMe}} ,][PFe]3
was obtained by treatment of [RhfB)e]3" with 2 molar equiv of MeC(CkSeMe} in aqueous MeOH in the
presence of excess pPFanion, while the iridium(lll) analogue fMeC(CH,SeMe}},][PFe]s was obtained via
the reaction of the Ir(l) precursor [IrCIgE14)5]> with the selenoether tripod in MeOH/aqueous HBRMR
studies reveal different invertomers in solution for both the Rh and Ir species. The Cu(l) compleibte[Gu
(CH.ER)s} 2]PFs were obtained from [Cu(NCMg]PFs and tripod ligand in CHCI, solution. The corresponding
Ag(l) species [AgMeC(CH,TeR)},]JCFSO; (R = Me or Ph) were obtained from Ag[GE0;] and tripod
telluroether. In contrast, a similar reaction with 2 molar equiv of MeG&+Me) afforded only the 1:1 complex
[Ag{ MeC(CH;SeMe}} |CFsSOs. The structure of this speciesddisAgF:0:SSe, a = 8.120(3) A,b = 15.374(3)

A, ¢ =14.071(2) A, = 93.86(2}, monoclinic,P2:/n, Z = 4) reveals a distorted trigonal planar geometry at

Ag(l) derived from one bidentate selenoether and one monodentate selenoether. These units are then linked to

adjacent Ag(l) ions to give a one-dimensional linear chain cation.

Introduction abilities of group 16 ligands, and we found that, in agreement
with the theoretical predictions of Schumann and co-workers,
telluroether ligands are significantly betterdonors to low-
alent metal centers than their lighter analogties.

Previous studies on bidentate telluroethers have concentrated
on platinum metathalide complexes with a 1:1 metal:ditelluro-
ether ratic® We have recently investigated the coordination
chemistry of platinum group metal complexes with a 2:1
ditelluroether:metal ratio, reporting the complexes [M(l]L)

o- [PFel2 (M = Pd or Pt, L-L= RTe(CHy)sTeR (R= Me or Ph)

or 0-CgHa(TeMe)), [Rh(L-L)2Cl;]PFs, [Ru(L-L)2X2] (X = Cl,

Br, or 1), and [Ru(L-Lx(PPh)CI]PF.” A range of homoleptic
&gopper(l) and silver(l) complexes of the type [M(EzE) where

Despite the fact that a range of ditelluroether ligands were
reported over 10 years agand thorough investigations into
their coordination chemistry have been undertaken, there have’
been very few reports on the preparation and coordination
chemistry of telluroethers of higher denticity. Examples are
limited to the tripodal MeC(CkHleR)y (R = Me or Ph),
spirocyclic C(CHTePh), and one recently reported macrocyclic
tritelluroether [12]aneTg(1,5,9-tritelluracyclododecané)in-
deed, the first coordination compound with a tridentate tellur
etherfac{Mn(CO);{ MeC(CH,TeMe)} |CF;SO; was reported
only recently by us, reflecting the synthetic difficulties in
preparing these sensitive ligands and complexes. We have als

reported a detailed investigation into the spetedMX(CO)s-
(E-E)] (M = Mn or Re; X = ClI, Br, or I; E-E = dithio-,
diseleno-, or ditelluroether), probing the relative donating
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In light of these results, we are now extending our investiga-
tions into the coordination chemistry of tritelluroethers with the

Levason et al.

[Pd{MeC(CH,TeMe)s}][PF¢]. was prepared similarly to give a
brown solid (38%). Anal. Calcd for {eHseF12P.PdTe: C, 13.8; H,

hope of establishing whether these ligands are suitable for2.6. Found: C, 13.1; H, 2.3H NMR (CDsCN): 6 1.39 (s, 1H, CHC),

stabilizing unusual oxidation states and coordination numbers
and promoting novel reaction chemistry. We report here the

results of a study into the chemistry of the ligands MeC{CH
TeR) (R = Me or Ph) and, for comparison, MeC(G5eMe}
with the platinum group and group 11 metals, to form homo-

2.35 (s, 3H, TeCh), 3.15 (s, 2H, TeCh. IR (cm™): 2940 (w), 1356
(s), 1092 (s), 988 (m), 838 (s), 613 (w), 557 (m). Yuls (MeCN,
cmL; emg, molt dm® cm™): 24 650 (sh, 4970), 29 800 (sh, 10 280),
36 870 (18 300).

[Pd{MeC(CH,TePh)},][PF¢]. was prepared similarly to give an
orange solid (65%). Anal. Calcd forsgHagF1.P,PdTe: C, 31.3; H,

leptic species based upon flexible ligands which may allow the 2.5, Found: C, 31.3; H 2.8H NMR (CDsCN): 6 1.33 (s, 1H, CHC),
metal ion to adopt its preferred coordination geometry. As part 3.33 (s, 2H, TeCk), 7.30-7.55 (m, 5H, TePh)125Te{H} NMR

of this study, we recently reported the first homoleptic hexa-
seleno- and hexatelluroether complexes{[RaC(CHEMe)} o]
[CFsSOy)2 (E = Se or Te) along with their electrochemical

(Me,CO/CDCE, 190 K): ¢ 561, 528. IR (cmY): 3061 (w), 1570 (w),
1476 (w), 1434 (w), 1359 (s), 1267 (w), 1096 (s), 1024 (w), 997 (m),
837 (s), 733 (m), 690 (m), 613 (w), 558 (m), 453 (m). Y¥is (MeCN,

behavior which suggested that these ligands should be capabl&™ ' €ma, Mol dm® cm™): 26 940 (19 510), 37 650 (sh, 23 160).

of supporting other homoleptic species with a variety of métals.

Experimental Section

[Pt{MeC(CH,SeMe}} ,][PFe),. PtCh (25 mg, 9.4x 107° mol) was
refluxed in MeCN fa 2 h to give a light yellow solution of [PtG}
(NCMe)]. TIPFs (66 mg, 1.9x 104 mol) and Me(CHSeMe} (68
mg, 1.9 x 10* mol) in CH,Cl, (5 cn¥) were then added, and the
reaction mixture was stirred at room temperature for 48 h to give a

Infrared spectra were measured as Csl disks using a Perkin-Elmerye|iow solution and a fine white precipitate of TICI. The solution was

983 spectrometer over the range 2@@00 cnt?. UV —vis spectra were

recorded in solution using 1-cm path-length quartz cells on a Perkin-

filtered to remove the TICI and reduced to ca. 23dm vacuo, and
diethyl ether (10 crf) was added to precipitate a pale yellow solid.

Elmer Lambdal9 spectrometer. Mass spectra were run with positive vig|d: 56 mg, 50%. Anal. Calcd for GHssF1P,PtSe: C, 16.2; H

electrospray (ES using VG Biotech Platform. Thé&H NMR spectra

3.0. Found: C, 15.9; H, 3.3H NMR (CD:CN): 6 1.33 (s, 1H, CHC),

were recorded using a Bruker AM300 spectrometer operating at 300 5 4g (s, 3H, SeCH, 3.25 (s, 2H, SeCH.”’Se{*H} NMR (Me,.CO/

MHz; 77S¢{*H}, ?5Te{*H}, and'®Pt NMR spectra were recorded on

CDCl;, 300 K): 6 144 (br); (220 K) 141.8, 142.6, 149.5, 150.3

a Bruker AM360 spectrometer operating at 68.7, 113.6, and 77.4 MHz (coordinated SeMe), 33.7 (uncoordinated SeNfS#Pt NMR (MeCO/

and referenced to neat Mge, MeTe, and aqueous [Pti~ (0 = 0),
respectively. Microanalyses were performed by the microanalytical

CDCl;, 220 K): & —4630,—4888. IR (cnt?): 2951 (w), 2918 (W),
1405 (sh), 1357 (m), 1095 (m), 986 (w), 834 (s), 613 (W), 559 (S).

service of Strathclyde University. Electrochemical studies used an Eco |jy/—yjig (MeCN, cnT; emg, mol-1 dr cm-1): 28 500 (1300), 33 560

Chemi PGstat20 device with a 0.1 mol dim-BuNBF, supporting
electrolyte in MeCN and Pt working and auxiliary electrodes, and they

(6310).
[Pt{ MeC(CH,TeMe)s},][PFs]. was prepared similarly to give a

are referenced to a standard calomel reference electrode. All potentials, oy solid (289%). Anal. Calcd for GHseF1P.PtTes C, 13.0; H, 2.4.
were referenced versus ferrocene-ferrocenium. The complexes [Cu-Fqnd: C. 13.4: H. 2.2'H NMR (CDCN): 6 1.39 (s’ 1H ’CI’:JC)

(NCMe)][PF¢],*? [IrCI(CgH14)2]2,*® and [Ru(dmfy][CF3SO;]5'* were
prepared via the literature procedures, as were the ligands Me€(CH
SMe),** MeC(CH:SeMe}),' MeC(CH,TeMe),* and MeC(CHTePh}).Y’
[Pd{MeC(CH,SeMe}}][PF¢l.. [PACL(NCMe)] (25 mg, 9.6 x
107° mol) and TIPE (70 mg, 2.0x 10~* mol) were stirred in MeCN
(40 cn®) for 15 min under a dinitrogen atmosphere. MeC{SeMe)
(68 mg, 1.9x 10~* mol) in CH,Cl, (5 cn¥) was then added, and the
reaction mixture was stirred at room temperature for 18 h to give a
yellow solution and fine white precipitate of TICI. The solution was
filtered to remove the TICI and reduced to ca. 23dm vacuo, and
diethyl ether (10 cr¥) was added to precipitate a yellow solid. Yield:
60 mg, 57%. Anal. Calcd for fgHseF12P.PdSe: C, 17.5; H, 3.3.
Found: C, 17.1; H, 3.1!H NMR (CDsCN): 6 1.34 (s, 1H, CHC),
2.41 (s, 3H, SeCph), 3.13 (s, 2H, SeCH. ""'S€H} NMR (Me,CO/
CDCls, 300 K): 6 110 (br); (220 K) 157, 147 (coordinated SeMe), 32
(uncoordinated SeMe). IR (crf): 2940 (w), 2918 (w), 1464 (w), 1405
(sh), 1357 (s), 1272 (w), 1261 (w), 1095 (s), 988 (w), 841 (s), 613
(W), 559 (s). UV-vis (MeCN, cnT%; €mg, mol~ dm? cm™2): 26 880
(8420), 33160 (18 130).

(8) Black, J. R.; Levason, W. Chem. Soc., Dalton Tran$994 3225-
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2.26 (s, 3H, TeCh), 3.27 (s, 2H, TeCh. IR (cm™): 2929 (w), 2895
(w), 1358 (s), 1097 (s), 991 (m), 836 (s), 613 (w), 558 (m).-tiNs
(MeCN, cnT?Y; €mo, mol* dm?* cm™3): 30560 (sh, 8630), 36 870
(20 350).

[Pt{ MeC(CH,TePh)},][PF¢]. was prepared similarly to give an
orange solid (20%). Anal. Calcd forHssF1P.PtTe: C, 29.8; H,
2.6. Found: C, 29.8; H, 2.4H NMR (CD3CN): 6 1.30 (s, 1H, CHC),
3.42 (s, 2H, TeCh), 7.35-7.55 (m, 5H, TePh)!®Te{*H} NMR
(Me,CO/CDCE, 190 K): 6 547, 542, 518, 512 (coordinated TePh),
395 (uncoordinated TePh). IR (cA): 3017 (w), 1572 (w), 1474 (w),
1435 (w), 1359 (s), 1267 (w), 1096 (s), 997 (m), 836 (s), 734 (m), 690
(m), 613 (w), 557 (s), 453 (m). UWvis (MeCN, cnT?; emo, mol?
dm? cm™1): 32 050 (19 360), 37 760 (sh, 32 350).

[Ru{MeC(CH;SMe)} 5][CF sSOs]2. [Ru(dmf)][CF3SCs]s (70 mg,
7.1 x 107> mol) was added to a solution of MeC(GEeMe) (33 mg,

1.6 x 10-*mol) in MeOH (40 cnd). The reaction mixture was refluxed
under an atmosphere of dinitrogen for 24 h to give a yellow solution.
Reduction of the solvent volume in vacuo to 1%amd the addition of

a diethyl ether gave a light yellow solid. Yield: 40 mg, 69%. Anal.
Calcd for GgHasFeOsRUSs: C, 26.4; H, 4.4. Found: C, 26.0; H, 4.1.
IH NMR (CDsCN): 6 1.28 (s, 1H, CHC), 2.47 (s, 3H, SCH), 2.85

(s, 2H, SCH). ES" (MeCN) m/z 671, 261; calcd forPZRu{MeC-
(CH,SMe)},][CFsSOs) T 671, [O2RU{ MeC(CHSMe)},]?" 261. IR
(cm™1): 2984 (w), 2940 (w), 1463 (w), 1423 (m), 1358 (w), 1262 (s),
1227 (m), 1167 (m), 1151 (m), 1097 (w), 1032 (s), 976 (m), 874 (w),
812 (w), 756 (w), 721 (w), 639 (s), 573 (w), 518 (m), 429 (w). YV
vis (MeCN, cnT?; emg, molt dm? cmt): 27 530 (160), 31 730 (180),
35210 (1990), 43 480 (18 590).

[Ru{MeC(CH,SeMe}} ,;][CF 3SOs], was prepared similarly to give
a yellow solid (42%). Anal. Calcd for fgH3sFsOsRUSSE: C, 19.6;

H, 3.3. Found: C, 19.9; H, 3.2H NMR (CD3;NOy): 6 1.46 (s, 1H,
CH3C), 2.51 (s, 3H, SeC¥), 2.6-2.9 (br, 2H, SeCH. "'SeH}
NMR (MeNO,/CDCls, 300 K): 6 120.2. ES (MeCN) m/zz 953, 403;
calcd for FP%Ru{MeC(CH°SeMe}} ][CF3SOs] T 959, [P%Ru{MeC-
(CH2%SeMe)} )% 405. IR (cntl): 1461 (w), 1416 (w), 1359 (m),
1261 (s), 1227 (m), 1167 (m), 1151 (m), 1099 (w), 1032 (s), 921 (m),
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897 (m), 834 (w), 757 (w), 639 (s), 573 (m), 518 (m). BVis (MeCN,
cm™Y; €mg, Mol dm® cm™?): 25930 (220), 29 900 (230), 39 800
(38 230).

[Ru{MeC(CH;TeMe)s},][CF 3sSO5]. was prepared similarly to give
a brown solid (33%). Anal. Calcd for 1gH3sFsOsRUSTes: C, 15.5;

H, 2.6. Found: C, 15.2; H, 2.7H NMR (CD3NOy): ¢ 1.71 (s, 1H,
CH;C), 2.38 (s, 3H, TeCh), 2.5-2.7 (br, 2H, TeCH). 1?Te{'H}
NMR (MeNO,/CDCl;, 300 K): 6 204. ES (MeCN) m/z. 547; calcd

for [192Ru{ MeC(CH,TeMe)} 5]+ 555. IR (cn?): 2962 (w), 2907
(w), 1360 (s), 1271 (s), 1232 (sh), 1161 (m), 1095 (m), 1032 (m), 834
(m), 759 (w), 639 (s), 616 (sh), 574 (w), 517 (m). BVis (MeCN,
cmt; emo, Mol dm? cm™): 26 890 (sh, 2450), 35800 (22 000),
41 800 (28 100).

[Ru{MeC(CH,TePh)s},][CF 3SOs], was prepared similarly to give
a brown solid (49%). Anal. Calcd for H4sFsOsRUSTes: C, 32.6;

H, 2.7. Found: C, 32.2; H, 2.8H NMR (CDsCN): 6 1.67 (s, 3H,
CHsC), 2.5-3.6 (br, 6H, TeCH), 7.2-7.6 (m, 15H, TePh):>Te{*H}
NMR (MeNO,/CDCls, 300 K): 6 481. ES (MeCN) m/z. 734; calcd

for [192Ru{ MeC(CH2TePh}},]>" 741. IR (cmY): 2918 (w), 1570
(w), 1476 (w), 1432 (w), 1359 (s), 1278 (s), 1258 (s), 1160 (m), 1085
(m), 1030 (s), 996 (m), 835 (w), 738 (s), 690 (m), 637 (s), 517 (m),
453 (m). UV—vis (MeCN, cnT?; emg, molt dm? cm™): 25 720 (1330),
32720 (29 000), 35 310 (33 990).

[Rh{MeC(CH,SeMe})},][PF¢]s. AgNOs (56 mg, 3.3x 10~# mol)
was added to a solution of Rh&€3H,0 (29 mg, 1.1x 104 mol) in
H,O (15 cnd), and the mixture was refluxed for 2 h. The AgCl was
filtered off to leave a yellow solution, to which was added MeC{CH
SeMe} (78 mg, 2.2x 10* mol) in MeOH (25 cnd), and the mixture
was refluxed for 24 h. Addition of NHPFs (65 mg, 4.0x 107* mol)
gave a fine purple precipitate. Yield: 45 mg, 33%. Anal. Calcd for
CieHaeF18PsRhSe: C, 15.5; H, 2.9. Found: C, 16.0; H, 284 NMR
(CDsCN): 6 1.40 (s, 1H, CHC), 2.39 (s), 2.49 (s), 2.54 (s), 2.61 (s,
3H, SeCH), 2.80-2.85 (br, 2H, SeChj. 'S 'H} NMR (MeNO,/
CDCls, 300 K): ¢ 117.3, 134.8, 147.5, 152.7'Se[*H} NMR (200 K,
1J in parentheses) 126.2 (d, 43 Hz), 136.6 (d, 42 Hz), 137.2 (d, 43
Hz), 155.3 (d, 43 Hz), 159.0 (d, 42 Hz). E®MeCN) nm/z. 395; calcd
for [10RK MeC(CH’SeMe}} { MeC(CH’SeMe)(CH,®Se} ]2+ 398.

IR (cm™1): 2963 (w), 1460 (w), 1358 (s), 1264 (w), 1096 (s), 988 (m),
836 (s), 743 (w), 671 (w), 614 (m), 558 (s). YVis (MeCN, cnt?;
€mo, Mol dm® cm™1): 21180 (1720), 32570 (62 200), 39 060
(68 110).

[Ir {MeC(CsteMe);}z][PFs]3. [IrCI(C3H14)2]2 (34 mg, 3.8x 10°%
mol) was added to MeC(C4$eMe} (62 mg, 1.8x 10~* mol) and
40% HBF, (0.5 cn¥) in a mixture of water (20 c& and methanol (10
cn?), and the reaction mixture was refluxed for 18 h to give a yellow
solution. After the mixture had been cooled, excessRid (59 mg,
3.6 x 10* mol) was added, and the solvent was removed in vacuo.
The residue was dissolved in MeN@® cn¥) and filtered, and diethyl
ether (20 cr) was added to give a light yellow precipitate. Yield: 55
mg, 46%. Anal. Calcd for GHseF1sPsIrSes: C, 14.5; H, 2.7. Found:
C, 14.0; H, 2.5H NMR (CD3CN): 6 1.35 (s, 1H, CHC), 2.44-2.60
(m, 3H, SeCH), 2.80-3.05 (br, 2H, SeCh). 'S¢ *H} NMR (MeNO,/
CDCls, 300 K): 6 77.6, 87.4, 109.1. ES(MeCN) m/z. 439; calcd for
[*8r{ MeC(CH2SeMe}} { MeC(CH.2SeMe)}(CH°Se} 2" 443. IR
(cm™1): 2929 (w), 1359 (s), 1087 (s), 839 (s), 557 (m). Y¥is (MeCN,
cML; €moi, Mol dm® cm™1): 40 850 (19 250), 45 290 (23 150).

[Cu{MeC(CH,SeMe}};][PF¢]. [Cu(NCMe)][PF¢] (37 mg, 9.9x
107° mol) was added to a solution of MeC(GEeMe) (75 mg, 2.1x
10~ mol) in dry CH,CI, (35 cn?). The reaction mixture was stirred
for 1 h and refluxed for 10 min. After the mixture had been cooled,
the solvent volume was reduced in vacuo to 5,camd diethyl ether
(15 cn?) was added to give a pale yellow solid. Yield: 74 mg, 82%.
Anal. Calcd for GeHzsCuRsPSg-CH.Cl,: C, 20.5; H, 3.8. Found: C,
19.9; H, 3.7.'H NMR (CDCl): ¢ 1.25 (s, 1H, CHC), 2.22 (s, 3H,
SeCH), 2.88 (s, 2H, SeCh). ES" (MeCN) m/z. 456, 415; calcd for
[(3CU{ MeC(CHSeMe)} (NCMe)T™ 458, F3.CU{ MeC(CH°SeMe)} |
417. IR (cnml): 2929 (w), 2267 (w), 1359 (s), 1092 (s), 991 (m), 835
(s), 727 (m), 614 (w), 559 (m), 447 (w).

[Cu{MeC(CH.TeMe)s}.][PFs] was prepared similarly to give a
yellow solid (75%). Anal. Calcd for GH3sCuRPTe;: C, 16.0; H, 3.0.
Found: C, 15.9; H, 3.0!H NMR (CDCk): ¢ 1.27 (s, 1H, CHC),

Inorganic Chemistry, Vol. 39, No. 17, 2008855

2.02 (s, 3H, TeCh), 2.98 (s, 2H, TeCh). ES" (MeCN) n/zz 1058,
602, 563; calcd forfCU{ MeC(CH*TeMe)} ;] ™ 1071, F3Cu{ MeC-
(CH22TeMe)} (NCMe)]" 608, F*Cu{ MeC(CH.2TeMe)} " 567. IR
(cm™): 2951 (w), 1360 (s), 1223 (w), 1090 (s), 991 (m), 841 (s), 728
(m), 610 (w), 558 (m), 477 (w).

[Cu{MeC(CH,TePh)},][PF¢ was prepared similarly to give a
yellow solid (44%). Anal. Calcd for gH.sCuRPTe;: C, 35.1; H, 3.1.
Found: C, 34.6; H, 2.2'H NMR (CDCl): 6 1.25 (s, 1H, CHC),
3.13 (s, 2H, TeCh), 7.21-7.61 (m, 5H, TePh). ES(MeCN)m/z 749;
calcd for P2Cu{ MeC(CH,3TePh)}]* 753. IR (cnTl): 3050 (W), 2951
(w), 1572 (m), 1474 (m), 1433 (s), 1360 (s), 1261 (w), 1223 (w), 1095
(s), 1017 (m), 998 (m), 839 (s), 732 (s), 690 (s), 655 (w), 614 (w), 558
(m), 479 (w), 453 (w).

[Ag{MeC(CH,SeMe}}|[CF3S0Os]. AQCRSGO; (20 mg, 7.8x 10°°
mol) was added to a solution of MeC(GSeMe} (56 mg, 1.6x 1074
mol) in dry CH,CI, (30 cn¥), and the reaction mixture was stirred for
1 h. The solvent volume was reduced in vacuo to 5,and diethyl
ether was added to give a white solid. Yield: 26 mg, 55%. Anal.
Calcd for GH1sAgF:0sSSe: C, 17.8; H, 3.0. Found: C, 17.8; H, 2.7.
'H NMR (CDCl): 6 1.29 (s, 1H, CHC), 2.29 (s, 3H, SeC#),
2.01 (s, 2H, SeCh). ES' (MeCN) m/z. 808; calcd for {°’Ag{MeC-
(CH*°SeMe)} ;] ™ 815. IR (cnT?): 2962 (w), 2907 (w), 1410 (m), 1362
(s), 1274 (s), 1232 (m), 1162 (m), 1090 (s), 1037 (s), 990 (m), 908
(m), 835 (w), 760 (w), 643 (s), 557 (w), 524 (w).

[Ag{MeC(CH;TeMe)s},][CF3sSO;] was prepared similarly to
give a pale yellow, light-sensitive solid (63%). Anal. Calcd for
Ci7H3sAgF:0:STe: C, 16.3; H, 2.9. Found: C, 16.0; H, 2.1H
NMR (CDCl): 6 1.30 (s, 1H, CHC), 2.18 (s, 3H, TeC#J, 3.05 (s,
2H, TeCH). ES" (MeCN) n/z 1104, 609; calcd for'f’Ag{MeC-
(CH2TeMe)} o]t 1115, [Ag{ MeC(CH*TeMe)}]" 611. IR (cm):
2951 (w), 2918 (w), 1362 (m), 1264 (s), 1233 (m), 1162 (m), 1095
(m), 1039 (m), 835 (m), 759 (w), 645 (s), 571 (w), 522 (w).

[Ag{MeC(CH;TePh)},][CF3SOs;] was prepared similarly to
give a pale yellow, light-sensitive solid (29%). Anal. Calcd for
CuHagAgFs0sSTeCH.Cl,: C, 33.7; H, 2.9. Found: C, 33.3; H, 2.8.
IH NMR (CDCl): 6 1.23 (s, 1H, CHC), 2.39 (s, 2H, TeCb), 7.00-
7.65 (m, 5H, TePh). ES(MeCN) m/z. 1477; calcd for "’Ag{ MeC-
(CHZ'3TePh}} ;™ 1487. IR (cnTl): 3063 (w), 2957 (w), 1572 (m),
1473 (m), 1432 (m), 1370 (m), 1263 (s), 1233 (m), 1161 (s), 1064
(w), 1039 (m), 1017 (m), 998 (m), 910 (w), 835 (w), 790 (w), 730 (S),
690 (s), 637 (s), 573 (w), 516 (w), 454 (m).

X-ray Crystallography . Crystallographic data are given in Table
1. The crystals were grown by vapor diffusion of diethyl ether into
solutions of the complexes in acetone fof [AeC(CH.SeMe)} 2] [PFe)2,
in nitromethane for [REMeC(CH.SMe)} ,][CF3SQs),, and in dichloro-
methane for [Ag§MeC(CH.SeMe}} |CF:SGs. Data collection used a
Rigaku AFC7S four-circle diffractometer with graphite-monochromated
Mo Ka X-radiation ¢ = 0.71073 A). The structures were solved by
heavy-atom Patterson methétiand developed with iterative cycles
of full-matrix least-squares refinement and difference Fourier synthe-
ses!® Some disorder was identified within the uncoordinated arms of
the triselenoether ligands in fleC(CH.SeMe}} o][PFg].. Alternative
sites were identified for C(15), Se(6), and C(16) with relative
occupancies of 60:40, while within the other free arm, an alternative
location was identified for C(8) with a 70:30 occupancy. This disorder
model refined reasonably successféflyAll non-H atoms, except for
the partially occupied C atoms, were refined anisotropically, and H
atoms were placed in fixed, calculated positions (except for the H
atoms associated with the disordered C atoms, which were not located
and were omitted from the final structure factor calculation). For
[Ru{MeC(CH:SMe)} 5][CFsSOs), and [Af MeC(CH.SeMe)} |ICFsSG;,
all non-H atoms were refined anisotropically, while H atoms were
placed in fixed, calculated positions witfiC—H) = 0.96 A.

(18) Beurskens, P. T.; Admiraal, G.; Beurskens, G.; Bosman, W. P.; Garcia-
Granda, S.; Gould, R. O.; Smits, J. M. M.; Smykalla,F&ATTY, The
DIRDIF Program SystemTechnical Report of the Crystallography
Laboratory; University of Nijmegen: Nijmegen, The Netherlands,
1992,

(19) TeXsan: Crystal Structure Analysis Packadéolecular Structure
Corporation: The Woodlands, TX, 1995.

(20) Sheldrick, G. MActa Crystallogr., Sect. A99Q 46, 467.
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Table 1. Crystallographic Data
[P{ MeC(CH:SeMe}} ;][PFd]-

[R{MeC(CH,SMe)}o][CFsSO;]. [Ag{MeC(CH:SeMe}}][CFsSQy

formula Q6H36F12P2PtSQ C]_gH3eFeOeRUS; CnggAgFgogsS%
fw 1187.24 820.02 608.04
T,°C —123 25 —123
space group P2:/n P1 P2:/n

cryst syst monoclinic triclinic monoclinic
a, A 12.272(10) 8.658(3) 8.120(3)
b, A 18.563(9) 11.533(3) 15.374(3)
c A 15.285(7) 8.659(2) 14.071(2)
a, deg 90 108.33(2) 90

p, deg 113.18(3) 91.53(3) 93.86(2)
y, deg 90 106.01(2) 90

Vv, A3 3200(2) 782.8(4) 1752.6(7)
z 4 1 4

Pealcas g CNP 2.463 1.739 2.304
u(Mo Ka), cmt 113.69 11.02 75.27
R(Fo)? 0.054 0.048 0.046
Ry(Fo)? 0.049 0.050 0.060

AR = 3(|Fobdi — |Feadi)/ZIFobdi- ® Ry = ~/[EWi(|Fobdi — |Foaidi)2)/ZWi|FobdiZ

Results and Discussion

Se(3)

Palladium and Platinum. The preparation of homoleptic
selenoether and telluroether Pd(ll) and Pt(ll) complexes with
tripodal ligands is of interest, since it may produce square planar o
complexes with a free donor atom available on both ligands,
which may lead to the stabilization of different oxidation states. culd
The target complexes [M@y][PFs]. (M = Pd or Pt; I3 =
MeC(CH,SeMe}, MeC(CH.TeMe), or MeC(CHTePh}) were
conveniently synthesized in moderate yield by the reaction of Figure 1. Structure of [PtMeC(CHbSeMe)} o]+ with adopted num-

[MCI(NCMe)] with 2 molar equiv of ligand and TIRFin  pering scheme. The figure shows the major conformation. Ellipsoids
MeCN. The selenoether complexes are stable in solution; are drawn at the 40% probability level.

however, the products containing MeC(&l¢Me) appear to

decompose in solution over a few hours. Coordination of . )
selenium or tellurium to a metal center in these systems leads@nd 32 (uncoordinated Se). The Pt complex gave more informa-
to chirality at the chalcogen. Coordinated ditelluroethers exist 10N, showing five signals a 150, 149, 143, 142, and 34. The
as two diastereoisomers, meso (with syn R groups) and DL signals co.rre_spo.ndlng to coordinated Selare of similar intensity,
(anti R groups$! For the complexes [M(L-LJ[PFe (L-L = probably indicating t'he up-up-up-down invertomer. 'I‘1I5I§Pt
ditelluroether), the combinations of meso and DL result in five NMR spectrum for this complex at 220 K showed a major signal
possible isomers (invertomers) containing eight distinct tellurium @t —4630 and a minor signal at—4888; this compares with
environments. These isomers may interconvert by pyramidal —4750 for [Pt([16]aneSg>* ([16]aneSe= 1,5,9,13-tetraselena-
inversion at Te, a process whose energy depends on the metafyclohexadecane) and4677 for [Pt(MeSe(ChsSeMe)]*",

the ligand structure, the chelate ring size, and the ligands transand it is therefore consistent with a.Sonor set at Pt(IIj?

to Te2! For the & complexes reported here, further complexity Coupling to'®%Pt is within the line width of the resonances.

is anticipated from the presence of both free and coordinated _ 1h€ complexes [NIMeC(CH.TePhy}2|[PFs]> (M = Pd or
donor groups. Despite this, tAel NMR spectra at 300 K for ~ Pt) showed no signals in th&°Te{*H} spectra at room

all six complexes were surprisingly simple, showing just one temperature, although broad signals were observed at 190 K.

signal each for the EMe, GHand MeC groups. This indicates NO Signals were observed at either 300 or 190 K for the
that these complexes are probably fluxional in solution at room comglexes [MMeC(CH,TeMe}2|[PFs]. (M = Pd or Pt) in
temperature, the dynamic processes involving the arms of thethe *Te{*H} or 9Pt NMR spectra.
tripod rapidly flipping on and off the metal center. Vil NMR Crystals of the complex [PMeC(CH.SeMe}} 2| [PFe]. were
studies were therefore conducted on these complexes. Thedrown from the vapor diffusion of diethyl ether into a solution
spectra showed only a broadening of the resonances even an the complex in acetone. The structure (Figure 1 and Table
180 K, indicating that fluxional processes were still occurring. 2) féveals a square planar ;Seonor set around the Pi(ll)
Variable-temperatur&Se 1H} and2Te{1H} NMR studies metal center W|t_h the methyl groups on both ligands adoptlng
were also undertaken. At 300 K, tFése H} spectra exhibited & DL configuration and the uncoordinated arm of each tripod
a broad feature at 110 and 114 for [PEMeC(CH:SeMe)} J]- pointing away from, and thus not interacting with, the Pt(ll)

: ter, on opposite sides of the metal. THEPt—Se)’s
[PF]> and [P{ MeC(CH,SeMe}}5][PFe],, respectively. At220 &N :
K, thzese signals were significaatly sehzarper, with, at ca. 30 (2-426(2), 2.430(2), 2.435(2), and 2.425(2) A) are slightly longer

Hz, indicating a slowing of the dynamic processes, although than those observed for [Pt([16]angf&" and [P{MeSe(CH)s-

2+ 22,23
the low-temperature limiting spectra were not obtained. The Pd SeMg]*". The angles around the central Pt atom do not
complex showed three signals@&tl57, 147 (coordinated Se),

2 % 1)

C(15)

Se(6

C(16)

(22) Champness, N. R.; Kelly, P. F.; Levason, W.; Reid, G.; Slawin, A.
M. Z.; Williams, D. J.Inorg. Chem.1995 34, 651-657.

(21) Abel, E. W,; Orrell, K. G.; Scanlan, S. P.; Stevenson, D.; Kemmitt, (23) Champness, N. R.; Levason, W.; Quirk, J. J.; ReidPGlyhedron
T.; Levason WJ. Chem. Soc., Dalton Tran$991, 591—-595. 1995 14, 2753-2758.
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Table 2. Selected Bond Lengths (A) and Angles (deg) for
[P{MeC(CH:SeMe}};]?"

atom atom distance
Pt(1) Se(1) 2.426(2)
Pt(1) Se(2) 2.430(2)
Pt(1) Se(4) 2.425(2)
Pt(1) Se(5) 2.435(2)
atom atom atom angle
Se(1) Pt(1) Se(2) 90.40(7)
Se(1) Pt(1) Se(4) 179.66(5)
Se(1) Pt(1) Se(5) 89.03(7)
Se(2) Pt(1) Se(4) 89.58(7)
Se(2) Pt(1) Se(5) 177.51(5)
Se(4) Pt(1) Se(5) 91.01(7)
deviate significantly from 90or 18, reflecting the good match .
of the six-membered chelate rings formed by the ligand and C6™)
the cis angles required for the square planar geometry. The very @

flexible nature of the uncoordinated arms is also apparent from
the crystal structure, which shows disorder in this region due
to the presence of different conformations.

Ruthenium. Recently, we reported the synthesis of the first
hexaseleno- and hexatelluroether complexes, [BE[CF:SO;]2
(L® = MeC(CH,EMe); where E= Se or Te) along with the
crystal structure of the selenoether compleive also noted
from the electronic spectra that thes3md T donor sets in C(4%)
these systems impose unusually strong ligand fields. We can ~
now report the syntheses of the complexes [RB{[CF3:SO;)2 ) e
(L3 = MeC(CH;SMe) or MeC(CH:TePh}), prepared by the Elgyre 2'h5””Ct”r|$ of [.dR‘{'MeCO(ICHQSM%gZ] ‘(’,‘”th agogt_le_d rl‘“mI
reaction of 2 molar equiv of ligand with [Ru(draflCFsS04 ering scheme. Ellipsoids are drawn at the 40% probability level.
in refluxing methanol. The electrospray mass spectra show peaks
with the correct isotopic distribution for the doubly charged Table 3. Selected Bond Lengths (A) and Angles (deg) for
species [Ru(B);]2", and IR spectra show peaks associated with [Ru{MeC(CHSMe)} ;]2
the coordinated ligands and the 4585~ anions. Analysis of atom atom distance
the electronic spectrum for the thioether complex gives 10 Dqg

at ca. 26 500 cm' and B at ca. 260 cri; thus, the ligand field EEEB 28 ggggg
strength falls between those for [RueC(CH.SeMe})} ;> and Ru(1) s@3) 2.367(2)
[Ru([9]anes)z]*".

The 125Te{1H} NMR spectrum for the telluroether complex atom atom atom angle
[Ru{ MeC(CH, TePh}};][CF3SQ;], showed one peak @t481, S(1) Ru(1) S(2) 88.81(6)
attributed to the syn isomer, since pyramidal inversion at the S(1) Ru(1) S(3) 87.52(6)
Ru—TeR, unit is expected to be slow?* This behavior is similar S(2) Ru(1) S@3) 89.84(6)

to that observed previously for [RiMeC(CHEMe)s} 7][CF3-

SOs), (E = Se or Te). However, since for these complexes the  Animportant feature is the relative ease of formation of these
homoleptic donor set affects the inversion barriers I MINMR homoleptic Ru complexes using the tripodal ligands. All
studies were conducted on the complex{RieC(CH.SeMe)} o] previously reported seleno- and telluroether Ru(ll) complexes
[CFsSOs].. No change in the spectrum was observed as the have incorporated co-ligands such as halides. of macrocyclic
temperature was lowered to 180 K, indicating that these ligands.

complexes are not undergoing fast inversion on*HeNMR Rhodium and Iridium. As part of our study of 2:1
time scale. The crystal structure of [RueC(CH:SMe)} 5][CFs- ditelluroether:metal species, we reported the complexes [Rh-
SO, (Figure 2 and Table 3) shows this compound to be (L-L)2Cl]J[PFg] (L-L = RTe(CH)sTeR (R= Me or Ph) or
isostructural with [REMeC(CH,SeMe}} ,;][CFsSO;),, revealing 0-CgHs(TeMe)), formed in high yield from the reaction of
an ordered centrosymmetric cation with the Ru occupying a RnCk-3H,0 with L-L.” We were therefore interested in
crystallographic inversion center and coordinated to two tri- establishing whether we could form stable hexaseleno- or
dentate, facially bound thioether ligands. The complex cation hexatelluroether Rh(lll) complexes using the tripodal ligands,
adopts the syn configuration with the Me substituents adopting without the use of halide co-ligands. Hexaseleno- and hexa-
a propeller-like arrangement. THRU—S)'s (2.375(2), 2.373(2),  telluroether coordination at rhodium and iridium centers has
and 2.367(2) A) are slightly longer than those for [Ru([9]- not been achieved previously.

anes)7], d(Ru—S) = 2.3272(14y-2.3357(14) A), probably due The reaction of [Rh(Ob)e]®" with 2 molar equiv of MeC-

to the superior ligand properties of the macrocyclic ligghd. (CH.SeMe} and the addition of excess NP affords
The S-Ru—S bond angles involved in the six-membered chelate [Rh{MeC(CH:SeMe}},][PF¢]s as a red powder. The IR spec-
rings are very close to 90 trum indicated the presence of the coordinated ligand and the

(24) Levason, W.; Quirk, J. J.; Reid, G.; Smith, S.MChem. Soc., Dalton (25) Bell, M. N.; Blake, A. J.; Schider, M.; Kippers, H.-J.; Wieghardt,
Trans.1997 3719-3724. K. Angew. Chem., Int. Ed. Endl987, 26, 250-251.
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anion Pk, and the'H NMR spectrum gave a complex pattern in solution. Similar behavior was observed for the bis bidentate
indicating the presence of a number of invertomers. The complexes, for example, [§WMeSeCHCH,SeMg ;][PFg].8
electrospray mass spectrum gave one cluster of peaks centeredttempts to obtairfCu, 77Se/1H}, and125Te{'H} NMR data
atm/z= 395, which corresponds to the [RlieC(CH,SeMe}} - were unsuccessful even at low temperature, again illustrating
{MeC(CH:SeMe)}(CH,Se}]?" ion, therefore indicating that  the rapid dynamic behavior of these complexes in solution.
dealkylation of the tripositive cation occurred during ionization Recently, the structures of Ag(l) complexes with thioether
to produce the dipositive cation. The isotope pattern confirmed cage&® and the tripodal phosphine, GE(CH:PPh)s, have been
this assignment, matching well with the calculated pattern. The reportect! This, together with the structures previously identified
'S¢ *H} NMR spectrum at 300 K showed several resonances, by us for the bidentate group 16 ligand complexes of Ag(l)
but these did not show any coupling #¥Rh; therefore, the  and Cu(1)? prompted us to investigate the coordination
sample was cooled to 200 K, whereupon doublets were observecthemistry of the group 16 tripod ligands with Ag(l). The reaction
in the range) 126-159, withJrh-se at approximately 43 Hz.  of 2 molar equiv of B (L3 = MeC(CH,SeMe}, MeC(CH-
The Rh-Se coupling constant is consistent with related com- TeMe), or MeC(CHTePh)) with Ag[CFsSO;] gave white,

plexes such asans{RhCl([8]aneSe),][BF 4] ([8]aneSe = 1,5- light-sensitive powders after the reduction of the solvent in
diselenacyclooctane; 42 Hz) aos-[RhCh([16]aneSg)][PFe] vacuo and the addition of diethyl ether.
(36 Hz, 37 Hzp® The 'H NMR spectra of the Ag(l) complexes showed

Attempts to prepare the related telluroether complexes were behavior similar to that of the Cu(l) compounds and provided
unsuccessful, probably due to facile decomposition or dealkyla- Jittle structural information. Elemental analyses gave information
tion occurring. These have been observed for other systéms. on the stoichiometry, revealing that although the telluroether

The yellow Ir(Ill) complex [I{ MeC(CH.SeMe)} 5][PFe]s was complexes are the expected [AdeC(CHTeMek} 5][CFsSO;]
prepared by the reaction of MeC(GeMe} with the Ir(l) and [Ag{MeC(CH,TePh}},][CFsSOs] complexes, the seleno-
precursor [IrCI(GH14)2]2, via the oxidation of Ir(l) by HBE. ether productisin fact the 1:1 complex, [AdeC(CHSeMe}} -
Interestingly, similar reaction conditions using the ligand [9]- [CFsSQ;]. The electrospray mass spectra of all three com-
aneg gave the hydride complex [IrH([9]anggl[BF 4], which plexes showed peaks corresponding to the [Ap{lt ion.
can be converted to [Ir([9]angg]3" by treatment with HN@?28 Unfortunately, we were again unable to obtain tFeg *H} or
The 'H NMR spectrum indicated the presence of the ligand, the 125Te{!H} NMR spectra. However, since the crystal
and the IR spectrum showed bands assigned to the ligand andtructures of the bidentate group 16 complexes revealed
PR~ anion. Interestingly, the electrospray mass spectrum extended structures, we were particularly interested in the
showed the same behavior as the rhodium complex, one clustesstructures of these complexes. Colorless crystals of the seleno-
of peaks corresponding to the{[MeC(CH:SeMe}}{ MeC(CH,- ether complex [A§MeC(CH,SeMe}} [CF;SOs] were grown
SeMe)(CH;Se}]?" ion atm/z = 439. Therefore, dealkylation by vapor diffusion of diethyl ether inta 2 molar equiv solution
has again occurred during the ionization process. Thg H} of MeC(CH,;SeMe} and 1 molar equiv of Ag(C§50s) in dry
NMR spectrum showed several peakd &7.6, 87.4, and 109.1, = CH,Cl, under a N atmosphere. The structure of [fgeC-
entirely reasonable shifts compared to those of the previous (CH,SeMe}} |[CF:SO;] shows an extended chain (Figure 3 and
complexes. Like the rhodium complexes, the analogous telluro- Table 4) via bidentate coordination of MeC(eF€Me} to one
ether complexes could not be prepared under these reactiomAg(l) and monodentate coordination to an adjacent Ag(l),
conditions. resulting in a distorted trigonal planar geometry around each

Copper and Silver. A range of homoleptic dithio-, diseleno-,  Ag atom. The electrospray mass spectrum of these crystals was
and ditelluroether complexes with Cu(l) and Ag(l) metal centers identical to that of the bulk solid, giving a cluster of peaks for
have been reported.The crystal structures of several of these [Ag{MeC(CH:SeMe}},]". This species may be expected as a
compounds revealed highly unusual structural features, includingfragment of the crystallographically identified linear chain
a three-dimensional infinite lattice for the complex [@hSCH- polymer involving a 1:1 Ag:selenoether ratio, since the seleno-
CH,CH,SPh}y]"*.2° Therefore, as part of this study, we decided ether ligands are effectively bridging Ag ions. Tt@&g—Se)’s
to investigate the coordination chemistry of the tripodal ligands (2.544(1), 2.607(2), and 2.678(1) A) vary by more than 0.1 A,
with Cu(l) and Ag(l) ions. where the two longer bonds are in the chelate, due to the

The reaction of [Cu(NCMag)[PFg] with 2 molar equiv of I3 nature of the extended structure. Similar behavior was observed
(L3 = MeC(CH:SeMe}, MeC(CH.TeMe), or MeC(CHTePhy) for [Agn{ u-0-CsHa(SeMe)} of 0-CeHa(SeMed} o)™ where bond
gave the [Cu(B)J][PF¢] species as pale yellow products. The lengths varied from 2.587(1) to 2.861(1)*AHowever the
electrospray mass spectra showed peaks corresponding to th&g—Se bond distances are comparable to those observed for
[Cu(L3)]* ion for all complexes; however, the [Cli{)k]t ion [Ag(MeSeCHCH,SeMe)|BF, (d(Ag—Se)= 2.610(1)-2.638(1)
was only observed for the MeC(GFeMe) complex. This A).° The Se-Ag—Se bond angle involved in the six-membered
behavior is common for other systefh&lemental analyses chelate ring is 94.36(4)with the two angles of the Se attached
confirmed the identity of the products as the bis ligand species. to the next ligand at 126.09(5and 139.55(5), and the Me
TheH NMR spectra were rather uninformative, showing only substituents were again oriented in the syn configuration.
the presence of the coordinated ligand, indicating that rapid Electrochemistry. The electrochemical behavior of all the
exchange processes such as reversible intramolecular chelatplatinum group metal complexes was investigated by cyclic
ring-opening and pyramidal inversion are probably occurring voltammetry over the range of1.8 to —1.8 V in MeCN
solution at room temperature. The redox responses were rather
(26) Levason, W.; Quirk, J. J.; Reid, G.Chem. Soc., Dalton Tran996 uninformative, revealing only very broad, irreversible processes

3713-3719. i i i i i

(27) Kemmitt, T.. Levason, W.: Spicer, M. D.: Webster, idrgano- the potentials of which shift when the scan rate is varied. The
metallics199Q 9, 1181-1184.

(28) Blake, A. J.; Gould, R. O.; Holder, A. J.; Hyde, T. I.; Reid, G.; (30) Alberto, R.; Angst, D.; Abram, U.; Ortner, K.; Kaden, T. A.; Schubiger,
Schraler, M. J. Chem. Soc., Dalton Tran&99Q 1759-1764. A. P.J. Chem. Soc., Chem. Commi®899 1513-1514.

(29) Black, J. R.; Champness, N. R.; Levason, W.; Reid]. &hem. Soc., (31) James, S. T.; Mingos, D. M. P.; White, A. J. P.; Williams, DJJ.
Chem. Commuril995 1277-1278. Chem. Soc., Chem. Commur298 2323-2324.
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Figure 3. Structure of a portion of the infinite chain adopted by
[Ag{MeC(CH:SeMe}}]" with adopted numbering scheme. Ellipsoids
are drawn at the 40% probability level.

absence of any reversible redox processes for the Ru(ll)
complexes is in accord with the large ligand field splittings
observed for these species.

Inorganic Chemistry, Vol. 39, No. 17, 2003859

Table 4. Selected Bond Lengths (A) and Angles (deg) for

[Ag{MeC(CH.SeMe}}]*
atom atom distance
Ag(1) Se(1) 2.544(1)
Ag(1) Se(2%) 2.678(1)
Ag(1) Se(3*) 2.607(2)
atom atom atom angle
Se(1) Ag(1) Se(2*) 126.09(5)
Se(1) Ag(1) Se(3%) 139.55(5)
Se(2%) Ag(1) Se(3%) 94.36(4)
Conclusion

This study has illustrated the versatility of the group 16
tripod ligands, MeC(ChkSeMe}, MeC(CHTeMe), and
MeC(CHTePh)}, with a variety of medium oxidation-state
transition metal ions. In particular, the variety of coordination
modes that they may adopt as a consequence of metal ion
requirements has been demonstrated. For the Ru(ll), Rh(lll),
and Ir(Ill) complexes, facial tridentate coordination, the Pd(Il)
and Pt(Il) bidentate coordination with one free arm of the ligand,
is observed, and for the Ag(l) selenoether complex, both bi-
and monodentate coordination to two different Ag(l) centers
are observed. The homoleptic selenoether and telluroether
coordination of the complexes in this work contrasts with the
much more familiar halo derivatives of the platinum metal ions.
The fact that the telluroether complexes could not be isolated
for Rh(ll) and Ir(Ill) is perhaps more a consequence of the
harsh reaction conditions avoiding halide coordination than of
the stability of the final complexes. Alternative routes to Rh(l)
and Ir(l) selenoether and telluroether compounds are under
investigation.
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