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The copper—chalogenolates (RsP);Cu—ESiMe; (E = S, 1; Se, 2; Te, 3; R = Et, a; "Pr, b)
have been prepared in high yield from (R3P)sCuOAc and E(SiMes), at low temperatures.
Complexes 1—3 contain a pendant —SiMe; moiety bonded to a chalcogen center. These
copper—chalcogenolates are clear, colorless, low-melting-point solids and have been char-
acterized by single-crystal crystallographic and spectroscopic methods.

Introduction

The chemistry of selenolate (—SeR) and tellurolate
(—TeR) complexes has received broad interest in recent
years! and has been augmented by the discovery that
they may be used as single-source precursors to semi-
conducting metal chalcogenides.? Many of the complexes
synthesized involve bulky substituents bonded to the
chalcogen centers. Examples include Si(SiMej3)3,® C(Si-
Mes)s,* mesityl,5 or supermesityl® groups stabilizing the
E?~ center. A variety of anionic salts’” and transition®
and main group metal® derived chalcogenolates have
been reported, and access to these metal chalcogenides
can be achieved by different approaches, including
cleavage of the E—H bond via chalcogenolysis® (eq 1)
or direct insertion into transition metal M—C bonds!!

(eq 2).
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L,M—X + HER — L, M—ER + HX 1)
L ,M-R + E—L M—ER )
L M + RE-ER — L M(ER), ©)

Other strategies include oxidative addition of dichal-
cogenides!? (eq 3) where the R groups should not be so
bulky that they hinder attack. The method of interest
to our research can be depicted by eq 4, where use of

L ,M—X + RE-SiMe, — L,M—ER + X—SiMe, (4)

the trimethylsilyl moiety allows for favorable thermo-
dynamic release of X—SiMes!® (X can be a halide,
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acetate, amide, or any other adequate leaving group).
In this case the substituent “R” is typically an alkyl
(butyl)* or aryl (phenyl, mesityl)1> moiety. Tanaka and
co-workers have illustrated recently that a terminal
trimethylsilytellurolate ligand can be accessed via the
oxidative addition of Te(SiMes), to a Pt(0) center.16 We
have recently communicated that copper—trimethyl-
silylthiolate complexes can be used as precursors to
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ternary nanocluster materials.'” Herein we describe the
complete synthesis and structural and spectroscopic
characterization of a series of complexes (R3P)sCu—
ESiMe; (E = S, 1; Se, 2; Te, 3; R = Et, a; "Pr, b), the
first examples of structurally characterized chalcogeno-
late complexes containing a terminally bonded ESiMe3
moiety.

Results and Discussions

The growing interest in nanoparticles and their
possible uses in materials applications!® has led to great
many efforts to access these particles in a size-controlled
manner.!° Silylchalcogen reagents offer excellent routes
into these materials. Fenske et al. have been successful
in isolating a large number of metal—chalcogenide
nanoclusters via the reaction of metal salts, stabilized
by phosphine ligands, and E(SiMej3); (E =S, Se, Te).20
More recently, it has also been shown that trimethyl-
silylseleno and telluro ethers?! can lead to the genera-
tion of other series of novel high-nuclearity clusters. To
date, exploration of binary nanoclusters has been much
more extensive in contrast with ternary phase nano-
particles,?2 and this may be attributed, in part, to a lack
of suitable “binary” silyl reagents that can be employed
to yield ternary clusters.

The facile synthetic route to 1—3 involves dissolving
CuOAc with 4 equiv of trialkylphosphine in hexane/
ether solvents (eq 5). The low Cu:PR3 ratio is critical,
as it is essential to occupy three coordination sites
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. —45°C
CuOAc + 4 PR3 + E(SIMG3)2 hexanes/diethyl ether

R = Et, Pr
E =S, Se, Te

(R4P);CUESiMe, + AcOSiMe, + PR, (5)

around the metal in order to force terminal coordination
of the formed silylchalcogenolate and to avoid the
generation of polynuclear copper—chalcogenide com-
plexes.?® This can be attributed to the retention of the
reactive E—SiMes; moiety on the formed target molecules
with general formulas (RsP)sCu—ESiMes. A related,
lighter congener, (MesP);Cu—0SiMes, has been reported
and characterized spectroscopically.?*

When cooled to —45 °C, the copper—trialkylphosphine
adducts precipitate from solution, and 1 equiv of bis-
(trimethylsilyl)chalcogen is added. After 1 h of stirring
at —15 °C or lower, a new white solid appears. This solid
(1—3) is then recrystallized by first raising the temper-
ature of the reaction mixture (ca. —10 °C), allowing the
white solid to dissolve, and immediately cooling to —70
°C. The solvent ratios were very critical to the product
yield, which were often quantitative. Alternatively, the
solvent could be removed, in vacuo at ~0 °C, after an
hour of stirring, to give solid 1—3. The yields, however,
were not optimal via this latter method. As expected,
the EtsP derivatives are less soluble in hydrocarbon
solvents than their "Pr3P counterparts. When 3 equiv
of phosphine was used in attempting to access 1—3, the
reaction mixtures produced either dark, viscous oils or
higher nuclearity copper—chalcogenide complexes.?
Presumably, an excess of phosphine is required to force
terminal coordination of the chalcogenolate ligand by
sequestering all remaining coordination sites about
copper. Complexes 1—3 are all clear, colorless solids
with low melting points (3—11 °C for la and 2b,
respectively) and high air sensitivity. Compounds 1a,
2a, and 3a are in general less stable than their P"Pr3
analogues (1b—3b), as they could not remain at room
temperature for extended amounts of time without
forming copper—chalcogenide clusters.2> Similarly, com-
plexes 1-3 are unstable in solution above ~0 °C,
forming copper—chalcogenide polynuclear complexes. 3a
and 3b (E = Te) decompose upon melting with the
formation of elemental tellurium.

Complete structural information was obtained for 1—3
from single-crystal X-ray crystallographic analyses (see
Supplementary Information Tables S1—S30). Com-
pounds 1a—3a crystallized in space group P2,/n, whereas
complexes 1b—3b were satisfactorily solved and refined
in the space group P1. Table 1 provides a summary of
the crystallographic data for all six structures, and
Table 2 lists selected bond lengths and angles. The
molecular structures of (Et3P);Cu—SSiMe; (1a) and
(PrsP)sCu—TeSiMe; (3b) are illustrated in Figures 1
and 2, respectively.

(23) (a) Eichhofer, A.; Corrigan, J. F.; Fenske, D.; Troster, E. Z.
Anorg. Allg. Chem. 2000, 626, 338—348. (b) Fenske, D.; Krautscheid,
H. Angew. Chem., Int. Ed. Engl. 1990, 29, 1452—1454. (c) Dehnen, S.;
Schafer, A.; Fenske, D.; Ahlrichs, R. Angew. Chem., Int. Ed. Engl. 1994,
33, 746—749. (d) Krautscheid, H.; Fenske, D.; Baum, G.; Semmelmann,
M. Angew. Chem., Int. Ed. Engl. 1993, 32, 1303—1305. (e) Corrigan,
J. F.; Balter, S.; Fenske, D. J. Chem. Soc., Dalton Trans. 1996, 729—
738. (f) Dehnen, S.; Fenske, D.; Deveson, A. C. J. Clust. Sci. 1996, 7,
351—-369.

(24) Schmidbaur, H.; Adlkofer, J.; Shiotani, A. Chem. Ber. 1972, 105,
3389—3396.

(25) Tran, D. T. T., Corrigan, J. F. To be published.

Tran and Corrigan

Figure 1. Molecular structure of (Et3P);CuSSiMes, la.
Thermal elipsoids are drawn at the 50% probability level.

Figure 2. Molecular structure of (Pr3P);CuTeSiMes, 3b.
Hydrogen atoms have been omitted for clarity. Thermal
elipsoids are drawn at the 50% probability level.

Both the pendant trimethylsilyl moieties and the
copper centers in 1—3 display tetrahedral coordination
geometry. The Si—E bond lengths range from 2.0776-
(13) t0 2.4692(9) A, increasing in length with increasing
size of the chalcogen center. Accordingly, the Cu—E
bond lengths follow the same pattern, varying from
2.3970(10) (E = S) to 2.7126(4) A (E = Te). The Te—Si
[2.4692(9) and 2.4467(7) A for 3a and 3b, respectively]
bond lengths are shorter than that observed in (Me3P)s-
Co—TeSi(SiMes)s (2.494(2) A). This related tetrahedral
complex has been synthesized by Arnold et al. using a
much larger silyl group.?® This Co d® complex displays
incredible thermal stability with a melting point of 154
°C. There are surprisingly few reports detailing termi-
nally bonded selenolate and tellurolate complexes on
copper centers. Indeed, a search of the Cambridge
Structural Database (version 5.19 April 2000) yielded
only two examples.?” Other copper-bonded selenolate
and tellurolate ligands most often adopt a bridging
coordination mode.?8

For their part, the Cu—P lengths range from 2.2843-
(10) t0 2.3116(11) A, and in each case (with the exception
of 1a) the bond lengths Cu—P2 are the shortest observed
in these molecules. The angles OE—Cu—P span a wide
range, between 96.69(3)° and 114.16(2)°. The smallest
angles are invariably displayed by OE—Cu—P3, the
phosphorus center trans to the E—Si vector.

(26) Gindelberger, D. E.; Arnold, J. Inorg. Chem. 1993, 32, 2, 5813—
5820.

(27) Semmelmann, M.; Fenske, D.; Corrigan, J. F. J. Chem. Soc.,
Dalton Trans. 1998, 2541—2545.
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Table 2. Selected Bond Lengths (A) and Angles (deg) for 1-3

/SiMe3

Tran and Corrigan

E
Cy' Pl
1 xal
\P2
la 1b 2a 2b 3a 3b
E=S,R=Et E=SR=Prm E=SeR=Et E=Se,R=Prm E=Te, R=Et E=Te, R=PI"

Si—E 2.0812(6) 2.0776(13) 2.2241(11) 2.2185(8) 2.4692(9) 2.4467(7)

E—Cu 2.4022(5) 2.3970(10) 2.5124(6) 2.5160(4) 2.7126(4) 2.6812(3)

Cu-P1 2.3031(5) 2.2971(10) 2.2956(13) 2.2953(7) 2.2991(8) 2.2956(6)

Cu-P2 2.3046(5) 2.2843(10) 2.2923(14) 2.2858(7) 2.2878(8) 2.2874(6)

Cu-P3 2.3029(5) 2.3011(9) 2.3116(11) 2.2946(7) 2.3007(8) 2.2945(6)

0Si—E-Cu 120.64(3) 129.20(5) 124.51(4) 127.28(3) 123.31(2) 124.492(19)

OE-Cu—P1 107.541(18) 101.22(4) 112.03(4) 99.94(2) 98.08(3) 99.358(18)

OE—Cu—P2 108.245(18) 109.77(4) 108.34(4) 108.58(2) 114.16(2) 107.484(19)

OE-Cu—P3 97.774(17) 100.06(3) 96.69(3) 99.86(2) 97.77(2) 100.129(17)
Table 3. Summary of NMR Data (4, ppm) for 1-3 observed at —1300.6 ppm (3Jpte = 96 Hz) and —1293.7
at —90 °C in C;Dg (*H and 3C, only the —SiMe; (2Jpte = 96 Hz), comparable to Arnold’s (CO)z(Me3zP),-
signals are listed) CoTeSi(SiMes)s? (—1417 ppm) and upfield of Te(SiMes),
'H 13C{*H} P{H}  °Si{’H} 7Se{'H} 125Te{ *H} (—858.3 ppm).3* J-coupling is also observed in the 2°Si-
la 082 85 -135 53 {*H} NMR spectra between the silicon and the phos-
1b 082 85  -220 4.9 phorus centers. In the case of 2b and 3b the 3Jpg;
2a 094 86 —135 06 0 iz coupling was large enough to resolve the expected
2b 092 86 —21.0 07 —565.8 quartets (6 and 5 Hz, respectively). It is also worth
48 100 90 140 3:]23';9: 6 Hz 2Jsep = 41 Hz 13006 noting that the shift of the silicon signal moves upfield
at ' ' ' 23 1ep = 96 Hz with increasing chalcogen size, from 5.3 ppm for 1a to
3b 1.01 90 —216 -243 —1293.7 —23.9 ppm for 3a. In contrast, the chemical shifts of

3Jsip =5Hz ZJTep =96 Hz

Despite the chemical inequivalence of phosphorus
centers P1 and P2 versus P3 in the solid state, we were
able to observe only one signal in the 3!P{1H} NMR
spectrum, even at the lowest temperatures accessible
(—90 °C). A summary of the NMR spectroscopic data is
listed in Table 3. Shifts in the 3'P{'H} NMR spectra
for 1—3 are downfield from those observed for the free
phosphine and relatively independent of the chalcogen
bonded to the copper center: ca. —14 ppm for la—3a
(compared to PEts, —19 ppm??) and ca. —22 ppm for 1b—
3b (free P"Prs, —33 ppm?3°). The phosphorus signals
were all broad due to scalar relaxation of the second
kind,3! as a result of the neighboring copper center. 7’Se-
{*H} NMR spectra for 2a and 2b each display a quartet
(3Jpse = 43 Hz for 2a, 41 Hz for 2b) with resonances at
—570.4 and —565.8 ppm, respectively. These shifts lie
between those reported for the salt (thf),LiSeSi(SiMe3)3%?
(—825 ppm) and Se(SiMes), (—334 ppm).23 For 3a and
3b, the expected quartet in the 125Te{1H} spectrum is

(28) (a) Cheng, Y.; Emge, T. J.; Brennan, J. G. Inorg. Chem. 1996,
35, 7339—7344. (b) Bonasia, P. J.; Mitchell, G. P.; Hollander, F. J.;
Arnold, J. Inorg. Chem. 1994, 33, 1797—-1802. (c) Kampf, J.; Kumar,
R.; Oliver, J. P. Inorg. Chem. 1992, 31, 3626—3629. (d) Jin, X.; Tang,
K.; Long, Y.; Tang, Y. Acta Crystallogr. 1999, C55, 1799—1800. (e)
Lackmann, J.; Hauptmann, R.; Weissgraber, S.; Henkel, G. Chem.
Commun. 1999, 1995—1996. (f) Ohlmann, D.; Marchand, C. M.;
Schonberg, H.; Grutzmacher, H. Z. Anorg. Allg. Chem. 1996, 622,
1349-1357. (g) Ohlmann, D.; Pritzkow, H.; Grutzmacher, H.; An-
thamatten, M.; Glaser, R. J. Chem. Soc., Chem. Commun. 1995, 1011—
1012.

(29) R. Kirss, J. Organomet. Chem. 1995, 498, 171—-176.

(30) Henderson, W. A.; Buckler, S. 3. Am. Chem. Soc. 1960, 82,
5794—-5800.

(31) Harris, R. K. Nuclear Magnetic Resonance Spectroscopy: A
Physicochemical View; Longman Scientific & Technical: New York,
1986; pp 90.

(32) Bonasia, P. J.; Christou, V.; Arnold J. 3. Am. Chem. Soc. 1993,
115, 6777—6781.

(33) Semmelmann, M. Doctoral Dissertation, Universitat Karlsruhe,
1997; Germany.

the carbon and proton centers of the trimethylsilyl
groups displayed downfield shifts on going from 1 to 2
to 3. In the series 1a—3a, the proton signals of the
—SiMe;s groups shift from 0.82 to 0.94 to 1.09 ppm, on
going from sulfur to selenium to tellurium. This change
in chemical shift with increasing chalcogen size was also
observed in the 13C{'H} NMR spectra of 1—3, shifting
slightly from 8.5 ppm for 1a to 9.0 ppm for 3a. These
variations can be attributed to the inductive effect and
have been noted by Drake et al.?® in the 'H and 13C-
{*H} NMR spectra of E(SiMe3), (E = S, Se, Te). A
similar trend is also observed for E(Ph)SiMej3, as the
—SiMe;z signal in the *H NMR spectrum varies from 0.30
ppm38 to 0.37 ppm?’ to 0.47 ppm?38 on going from S —
Se — Te.

The facile, high-yield synthesis of the copper—chal-
cogenolate complexes prompts investigations probing
their use in nanocluster synthesis. We have recently
communicated that the reaction of 1b with Hg(OAc),
yields the cluster [Hg15Cu20S25(PPr3)1g] in good yield,”
and ongoing research using this general strategy will
be published elsewhere.

Conclusions

We have demonstrated that a series of terminal tris-
(trialkylphosphine)copper(l) (trimethylsilyl)chalcogeno-
lates (E =S, Se, Te) can be prepared readily and in good
yield from the reaction of E(SiMe3), and (R3P)3sCuOAc.

(34) Jones, C. H. W.; Sharma, R. D. J. Organomet. Chem. 1984, 268,
113-118.

(35) Drake, J. E.; Glanvincevski, B. M.; Humphries R.; Majid, A.
Can. J. Chem. 1979, 57, 3253—-56.

(36) Mathieu-Pelta, I.; Evans, S. A. J. Org. Chem. 1992, 57, 3409—
3413.

(37) Detty, M. R. J. Org. Chem. 1979, 44, 4528—4531.

(38) Drake, J. E.; Hemmings, R. T. Inorg. Chem. 1980, 19, 1879—
1883.
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To ensure that reactions proceed smoothly and that
terminal coordinate of the chalcogenolate ligand is
ensured, it is imperative that an excess of phosphine is
used during the preparation of these novel molecules.
Although these solids display melting points below room
temperature, they can be stored for indefinite periods
of time in the solid state at low (—40 °C) temperatures.
This synthetic approach is a general one and should lead
to a large number of metal—(trimethylsilyl)chalcogeno-
late complexes.

Experimental Section

Experiments were all performed in an inert nitrogen
atmosphere with the use of Schlenk line techniques and
gloveboxes. The starting materials, PEts,% P"Pr3,*° E(SiMeg),
(E = Te,** Se,*2 S*43), and CuOAc** were prepared and purified
as reported in the literature. Solvents were dried and distilled
over sodium/benzophenone. *H (399.763 MHz), 1*C{*H} (100.522
MHz), 31P{*H} (161.832 MHz), *°Si{*H} (79.423 MHz), 7"Se-
{*H} (76.217 MHz), and 125Te{*H} (126.033 MHz) NMR spectra
were measured on a Varian Inova 400 spectrometer. Chemical
shifts were reported in ppm and externally referenced to SiMe,
(using the residual proton signal from the deuterated solvent,
1H), 85% phosphoric acid (°'P), Me,Se (with PhSeSiMe; as a
secondary reference, ’’Se), and Me,Te (with PhTeSiMe; as a
secondary reference, °Te). Chemisar Laboratories Inc. (Guelph,
Ontario) performed chemical analyses. The solvent-to-reagent
ratio was critical to the formation of product in high yield, and
solids 1—3 were stored at —40 °C to prevent decomposition.

(EtsP);CuSSiMe;, la. CuOAc (0.96 g, 7.8 mmol) was
dissolved in 5 mL hexanes/4 mL diethyl ether with 4 equiv of
PEt; (4.60 mL, 31.1 mmol) to give a clear colorless solution.
The solution was cooled to —45 °C, and a white flocculent solid
appeared. Bis(trimethylsilyl)sulfide (1.64 mL, 7.8 mmol) was
added to give a clear, pale yellow solution after the white solid
dissolved. The reaction mixture was allowed to warm slowly,
with stirring, to —15 °C. After an hour another white solid
(1a) appeared, and the temperature of the flask was raised
sufficiently to dissolve the solid and form a clear yellow
solution. The solution was then immediately cooled to —70 °C.
After sitting for 2 h undisturbed 1a crystallized at the bottom
of the flask. The mother liquor was removed by pipet, and the
crystals were dried under vacuum at 0 °C for 2 h. Complex 1a
melts at 3 °C to give a clear, colorless oil, which was stable at
room temperature for a short period of time. The solid was
recrystallized from 5 mL of cold ether at —30 °C to yield clear
colorless crystals of 1a within 4 h suitable for X-ray crystal-
lography. Yield: 3.57 g (87.1%). Anal. Calcd: C, 44.71; H, 9.42.
Found: C, 44.24; H, 9.55. *H NMR (C7Ds, 183 K, 9): 1.34(br,
CHz), O95(br, CH3), 082(5, SiM83). 31P{1H} NMR (C7Dg, 183
K, 8): —13.5(s, br). 13C{*H} NMR (C7Ds, 183 K, 9): 16.7(s, CH>),
8.5 (s, SiMes), 8.1 (s, CHg). 2°Si{*H} NMR (C;Ds, 183 K, 0):
5.3(s).

(Pr3P);CuSSiMeg, 1b, was prepared as for 1a using CuOAc
(2.17 g, 9.5 mmol) dissolved in 8 mL hexanes/4 mL diethyl
ether and 4 equiv of PPr"; and reacted with S(SiMes), (1.94
mL, 9.3 mmol) at —45 °C. The solid white product was
recrystallized from cold diethyl ether to give clear, colorless
blocks suitable for analysis by X-ray crystallography. Yield:
6.00 g (96.8%). Mp: 8.5 °C Anal. Calcd: C, 55.48; H, 11.17.

(39) Kaesz, H. D.; Stone, F. G. A. J. Org. Chem. 1959, 24, 635—637.

(40) Cumper, C. W. N.; Foxton, A. A.; Read, J.; Vogel, A. 1. J. Chem.
Soc. 1964, 430—434.

(41) Drake, J. E.; Glavincevski, B. M.; Hemmings, R. T.; Henderson,
H. E. Inorg. Synth. 1980, 20, 171—-176.

(42) Schmidt, V. H.; Ruf, H. Z. Anorg. Allg. Chem. 1963, 321, 270—
273.

(43) So, J.; Boudjouk, P. Synthesis 1989, 306—307.

(44) Edwards, D. A.; Richards, R. J. Chem. Soc., Dalton Trans. 1973,
2463—2468.
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Found: C,55.42; H, 11.13. *H NMR (C+Ds, 183 K, ¢): 1.34(br,
CHy), 1.02(br, CHg), 0.82 (s, SiMes). 3'P{*H} NMR (C;Ds, 183
K, 8): —23.0(s, br). B¥C{*H} NMR (C;Ds, 183 K, d): 27.4 (s,
CHy), 17.4(s, CHy), 16.7(s, CHs), 8.5(s, SiMes). 2°Si{*H}NMR
(C7D3, 183 K, (3) 49(5)

(EtsP)s;CuSeSiMes;, 2a, was prepared as for la using
CuOAc (1.27 g, 10.4 mmol) dissolved in 5 mL hexanes/7 mL
diethyl ether and 4 equiv of PEt; and reacted with Se(SiMes),
(2.33 mL, 10.8 mmol) at —45 °C. The solid off-white product
was recrystallized from cold diethyl ether to give clear,
colorless blocks suitable for analysis by X-ray crystallography.
2a melted at 6 °C to give a yellow/orange oil. Yield: 4.96 g
(84%). Anal. Calcd: C, 48.2; H, 10.4. Found: C, 48.36; H, 10.7.
'H NMR (C7Ds, 183 K, 0): 1.36(br, CH;), 0.94(br, CH; &
SiMes). 3P{*H} NMR (C;Ds, 183 K, d): —13.5(s, br).”’Se{*H}
NMR (C;Dg, 183 K, 8): —570.4 (q, 2Jsep = 43.3). 13C{H} NMR
(C7Ds, 183 K, 0): 16.9(s, CHy), 8.6(s, SiMe3), 8.1(s, CH3). 2°Si-
{*H} NMR (C;Ds, 183 K, 0): 0.7(s).

(Pr3P);CuSeSiMes, 2b, was prepared by the same method
as la using CuOAc (0.94 g, 7.7 mmol) dissolved in 7 mL
hexanes/3 mL diethyl ether and 4 equiv of tri-n-propylphos-
phine and reacted with Se(SiMe3), (1.7 mL, 7.8 mmol) at —45
°C. This compound crystallized from the minimal amount of
cold diethyl ether to give clear, colorless blocks. At room
temperature 2b was a stable, viscous orange oil. X-ray
analysis, chemical analysis, and NMR spectroscopy were
performed on the light yellow product. Yield: 5.33 g (97%).
Mp: 11 °C Anal. Calcd: C, 51.74; H, 10.42. Found: C, 51.90;
H, 10.36. *H NMR (C7Dg, 183 K, 8): 1.33(br, CH,), 1.2(br, CHs),
0.92(s, SiMes). 31P{*H} NMR (C;Ds, 183 K, ¢): —22.5(s, br).
7Se{*H} NMR (C;Ds, 183 K, 0): —565.8 (q, 2Jsep = 41.4). 13C-
{*H} NMR (C;Dg, 183 K, 8): 27.6(s, CH>), 17.6(s, CH,), 16.7(s,
CHj3), 8.6(s, SiMes). *Si{*H}NMR (C;Ds, 183 K, d): 0.7(q,
3J3ip =6 HZ)

(EtsP);CuTeSiMes, 3a, was prepared as for la using
CuOACc (1.38 g, 11.3 mmol) dissolved in 10 mL hexanes/15 mL
diethyl ether and 4 equiv of PEt; and reacted with Te(SiMe3),
(2.5 mL, 11 mmol) at —45 °C. The solid white product was
recrystallized from cold diethyl ether to give clear, colorless
blocks suitable for analysis by X-ray crystallography. 3a
decomposed upon melting at 3.5 °C, and as such chemical
analysis could not be performed. Yield: 6.89 g (99%). 'H NMR
(C7Ds, 183 K, 9): 1.36(br, CH_), 1.09(s, SiMes), 0.72(br, CH3).
S1P{1H} NMR (CsDs, 183 K, 9): —14.0(s, br). BC{*H} NMR
(C7Dg, 183 K, 6): 17.2(s, CH>), 9.0(s, SiMes), 8.3(s, CH3). 1%Te-
{lH} NMR (C7Dg, 183 K, (3) —13006(q, 2Jter = 96 HZ). 29Gi-
{*H} NMR (C;Ds, 183 K, 9): —23.9(s).

(PrsP);CuTeSiMes, 3b, was prepared by the same method
as la using CuOAc (0.49 g, 4 mmol) dissolved in 10 mL
hexanes/5 mL diethyl ether and 4 equiv of PPr"; and reacted
with Te(SiMes), (0.9 mL, 4 mmol) at —45 °C. The white solid
product was characterized by X-ray crystallography and *H
and 3'P{*H} NMR spectroscopy. Chemical analysis was not
possible due to its low melting point and instability at room
temperature. Yield: 2.31(77.6%). Mp: 8 °C (decomp). *H NMR
(C7D3, 183 K, (5) 132(br, CHz), 1.04(br, CH3), 1.01(5, SiMe3).
31p{1H} NMR (C;Ds, 183 K, 0): —23.0(s, br). 3C{*H} NMR
(C7Ds, 183 K, 0): 27.9(s, CHy), 17.7(s, CH,), 16.6(s, CH3), 9.0-
(s, SiMes). 125Te{*H} NMR (C;Dg, 183 K, 0): —1293.7(q,
2Jter = 96 HZ). ZQSi{lH} NMR (C7D3, 183 K, (3) —243(q,
3J3ip =5 HZ)

X-ray Analyses. Crystals were mounted immersed in cold
mineral oil and placed in a cold stream of N, during data
collection. A single crystal suitable for X-ray analysis was
mounted on a glass fiber. Data were collected using a Nonius
Kappa-CCD diffractometer using COLLECT (Nonius, 1998)
software. Unit cell parameters were calculated and refined
from the full data set. Crystal cell refinement and data
reduction were carried out using the Nonius DENZO package.
The data were scaled using SCALE-PACK (Nonius, 1998), and
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no other absorption corrections were applied. The SHELXTL
(G. M. Sheldrick, Madison, WI) program package was used to
solve (direct methods) and refine the structure. All non-
hydrogen atoms, with the exception of disordered carbon
centers (see Supporting Information), were refined with aniso-
tropic thermal parameters. Hydrogen atoms were included as
riding on their respective carbon atoms. A summary of the
X-ray determinations is given in Table 1.
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