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Reaction of ligand MeTe(CH,);TeMe with AgBF, in CH3CN produced the light-sensitive polymeric coordination
complex [Ag(MeTe(CH,);TeMe)z].[BF:].. This compound crystallized in the monoclinic space group P2;/n with
a=8755(3) A, b=20.441(8) A, ¢ = 12.227(3) A, B = 103.13(3)°, V = 2130.9(12) A3, Z = 4, F(000) = 1504.
Final R = 0.057 and R, = 0.062 resulted from refinement of 2776 total reflections with 154 parameters. Reaction
of (Te(p-CsH4F)), and AgBF. in acetonitrile at ambient temperature generated red, light-sensitive [Ag2(NCCH3)s-
(u2-(p-CeH4F)TeTe(p-CsHaF))2][BF4]2, a homodiorganyl ditelluride doubly-bridged complex. Crystal data: triclinic
space group P1, a = 6.835(2) A, b = 13.255(2) A, ¢ = 13.824(4) A, o = 116.48(3)°, B = 95.95(2)°, y =
98.90(2)°, V= 1086.2(4) A3, Z= 1, Qcarca = 2.165 g cm™3, 4 = 36.13 cm™!, F(000) = 668. Refinement of 3807
reflections and 254 parameters gave R = 0.027 and R, = 0.028. Treatment of (MeTe); with CuCl in CH5CN at
ambient temperature yielded polymeric [(u;-MeTeTeMe)Cu(u-Cl)],. Crystal data: monoclinic space group P2,/
c,a=99232) A, b =18.091(2) A, c = 10.232(3) A, 8 = 116.01(2)°, V = 738.3(3) A3, Z = 2, F(000) = 668.

Refinement of 949 reflections and 56 parameters gave R = 0.027 and Ry, = 0.025.

Introduction

The anionic Fe(0)—chalcogenolate species [PhEFe(CO)4]~ (E
= Te, Se) is an effective template for preparation of Fe(Il)—
chalcogenolate [Fe(CO)3(EPh);(EPh);-,]”" (n =0, 1,2, 3; E
= Te, E' = Se) and Fe—telluroether (PhTeMe)Fe(CO)4/Fe(CO);-
(PhTeMe)(TePh), complexes.!> Here we describe our efforts
to extend the chemistry to d!® Ag(I)—telluroether, —diorganyl
ditelluride and Cu(I)—diorganyl ditelluride, using the d'? metal
cations to link organyl telluroether chains or diorganyl ditellu-
rides. Although many telluroether (TeR;) complexes of Ag(I)
and Cu(l) are prepared and characterized with respect to
industrial application on photothermographic imaging elements
and the bonding mode of monodentate telluroether ligands,>>
polymeric [Ag(RTe(CH:z);TeR)nl.[BFsls, [Aga(NCCHs)a(uz-
RTeTeR):][BF:]2, and polymeric [(u:-MeTeTeMe)Cu(u-Cl)],
are not reported.>® The analogs [(u-RTeTeR)Cu(u-Cl)l, (R =
Et, n-Bu, n-CsH;;) were proposed to have a polymeric structure
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on the basis of infrared and Mossbauer spectra® and were
reported to decompose on attempted recrystallization.

We noticed the emergence of the RTe(CH;);TeR and RTeTeR
species as promising ligands with both high multidenticity and
bonding flexibility.5” Here we report the synthesis and
characterization of [Ag(MeTe(CH;);TeMe),].[BF4),, [Age-
(NCCHs)s(ptz-(p-CeHsF) Te Te(p-CsHaF)){BF ], and [(u2-Me-
TeTeMe)Cu(u-Cl)], obtained by combining AgBF,/CuCl with
appropriate multifunctional ligands, MeTe(CH;);TeMe and
RTeTeR (R = p-C¢HusF, Me). The complex [Ag(MeTe(CH,);-
TeMe),].[BF:], presents a polymeric species in which each Ag-
(I) metal is strongly bound to tellurium atoms. In complex
[Agz(NCCH3)4(L¢2-(p-C6H4F)TCTC(p-C6H4F))2] [BF4]2, the silver
cation Ag(I) and bis(fluorophenyl) ditelluride exhibit an interest-
ing mode of coordination.

Results and Discussion

Synthesis. The reaction between AgBF,4 and MeTe(CH,);-
TeMe in a 1:2 ratio occurred rapidly in CH3CN in a dark
environment at ambient temperature to produce an orange-
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yellow solid (92% yield), which was recrystallized from
acetonitrile—ether as light orange-yellow crystals of [Ag(MeTe-
(CH3);TeMe);]:[BF4], (eq 1). Additionally, when the same
reaction were carried out in 1:3 or 1:4 (AgBF4:MeTe(CH;)s-
TeMe) ratio under similar experimental conditions, the same
product [Ag(MeTe(CH,)sTeMe),],[BFs], was obtained after
being recrystallized from acetonitrile-ether. The compound of
unusual composition, [Ag(MeTe(CH;);TeMe);].[BF4l,, is a
polymer containing distorted tetrahedral [Ag(MeTe(CH,)s-
TeMe),]" units connected through ditelluroether chain MeTe-
(CH»);TeMe bridges to form layers. Polymeric [Ag(MeTe-
(CH3)3TeMe),),[BF4], is extremely sensitive to light. Exposure
of the light orange-yellow solids to sunlight for a few seconds
leads to a black powder that is insoluble in any organic solvent,
presumably consisting of silver telluride compound. Storage
of this complex at —10 °C in the dark prevents decomposition
over the course of at least several weeks.

AgBF, + 2MeTe(CH,),;TeMe —
[Ag(MeTe(CH,);TeMe),],[BF,], (1)

The polymeric orange-yellow solid is insoluble in most
hydrocarbon solvents, such as hexane, THF, dichloromethane
and ether, but shows slight solubility in acetonitrile, which
allows the solution NMR experiments to be performed. In the
'"H NMR spectrum, a singlet appears for the methyl protons
(MeTe-) at 6 2.08, and weak satellites of the singlet line at a
separation 17.6 Hz are observed. The occurrence of one sharp
triplet (6 2.82 (J = 6.0 Hz)) and another sharp quintet (6 2.20
(J = 6.0 Hz)) 'H NMR resonance were assigned to the TeCH»-
protons and TeCH,CH,- protons individually. This compound
also displayed three distinct signals (—15.5, 8.9, 29.2 ppm) in
the 3C NMR spectra, consistent with the presence of four
equivalent MeTe(CH,);TeMe groups in the '*C NMR spectrum
of [Ag(MeTe(CH;);TeMe),], [BF4], in acetonitrile solution. On
the basis of 'H and 13C NMR spectroscopy, it is assumed that
the structural feature (polymeric structure) found for [Ag(MeTe-
(CH;)sTeMe),],[BF.], in the solid state is retained in acetonitrile
solution.® Although we cannot unambiguously rule out the
possibility of formation of the monomer ditelluroether bidentate
complex [Ag(MeTe(CH,);TeMe),][BF4] in acetonitrile solution.
The 'Te NMR spectrum shows only one signal at 24.4 ppm,
at a smaller chemical shift than that of the free MeTe(CH,)s-
TeMe ligand at 105.3 ppm. The most likely explanation for
this chemical shift is that there is significant electron donation
from d'® Ag(I) to the metal-bound tellurium atoms to cause
significant shielding of the '2Te nuclei.}

As illustrated in eq 2, treatment of (Te(p-CsH4F)), with
AgBF, in equimolar proportions in acetonitrile at ambient
temperature leads to formation of a homodiorgany! ditelluride
doubly-bridged complex [Ag2(NCCH3)s(uz-(p-CsH4F)TeTe(p-
C¢H4F)):1[BF,4]: in 96% isolated yield. This reaction is rapid
at room temperature and is completed within 30 min.

2(Te(p-CgH,F)), + 2AgBF, ——-
[Ag,(NCCH,),(u,-(p-CcH, F)TeTe(p-CH,F)),][BF,], (2)

The compound is strongly colored and sensitive to light; the
crystalline solid was easily crystallized from acetonitrile/ether
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at —10 °C. At room temperature, the product is stable and can
be kept in hexane under nitrogen for prolonged periods. Some
decomposition was observed over a 2 h period while refluxing
in CH3CN. To evaluate the influence of phenyl vs alkyl groups
on their reactivity with Ag¥, we surveyed the reactivity of
RTeTeR (R = Ph, Me) toward AgBF.. An immediate reaction
ensued when RTeTeR was added to a solution of AgBF, in
acetonitrile at room temperature. However, the products
partially decomposed under vacuum at ambient temperature. We
observed no indication of formation of a Cu—diorganyl ditel-
luride complex in the reaction of [Cu(CH3CN),4][C1O,] and bis-
(p-fluorophenyl) ditelluride/diphenyl ditelluride under the same
reaction conditions on the basis of NMR spectra. These results
clearly indicate that [Ag(CH3CN)4][BF.] is significantly more
reactive than [Cu(CH3CN)4][ClO4] for a coordination reaction
of this type.

The facile synthesis of [Ag2(NCCHj)4(u2-(p-CsHaF)TeTe(p-
CsH4F)),][BF4]2 under mild reaction conditions in good yield
presages access to other interesting d'° transition-metal com-
pounds. Reaction of CuCl with MeTeTeMe in CH3CN at
ambient temperature afforded red-brown crystals [(u;-MeTe-
TeMe)Cu(u-Cl)],, in ca. 85% yield after recrystallization from
acetonitrile and ether (eq 3). The property of insolubility in
common organic solvents except acetonitrile indicates that the
red-brown product is highly polymeric.

CuCl + MeTeTeMe — [(u,-MeTeTeMe)Cu(u-C)], (3)

The proposed polymeric structure [(¢>-MeTeTeMe)Cu(u-CD)],
was confirmed by single-crystal X-ray diffraction. Te NMR
spectra were obtained on polymeric [(#;-MeTeTeMe)Cu(u-Cl)],
to investigate the extent to which the Cu(I) electronically affects
the tellurium atoms. In acetonitrile-ds at 298 °K, the 'Z°Te
chemical shift for [(u;-MeTeTeMe)Cu(u-Cl)], showed the
expected single signal at 30.0 ppm. This upfield chemical shift
occurs for tellurium bonded to d'® CuCl species, which has a
chemical shift of metal-bound !**Te smaller than that of
tellurium nuclei in (MeTe),.”

Structure of [Ag(MeTe(CH;);TeMe):].[BF4],. Single crys-
tals of polymeric [Ag(MeTe(CH;)3TeMe):],[BFs], suitable for
X-ray crystallography were formed by slow diffusion of diethyl
ether into [Ag(MeTe(CH;);TeMe):].[BF4],, acetonitrile solution
at —10 °C. The complex contains cationic [Ag(MeTe(CH,)s-
TeMe),]. layers and noninteracting [BF4], anions situated
between the layers (Figure 1). Alternatively, the Ag(I) polymer
bridged by MeTe(CH;);TeMe ligands is envisaged to be linked
by the repeat unit of a Ags(MeTe(CH,);TeMe)s ring. This
coordination polymer is the first example of a Ag(I) complex
containing bridging ditelluroether ligands.>’® In [Ag(MeTe(CH,)s-
TeMe),], cations, each Ag(l) atom is coordinated by four
tellurium atoms of four bridging MeTe(CH,);TeMe chains to
give a four-coordinate distorted tetrahedral Ag(I) center with
Te—Ag—Te bond angles 122.5(1)°, 111.6(1)°, 105.0(1)°, 106.5-
(1)°, 99.5(1)°, and 110.9(1)°.

The Ag—Te bond lengths fall into two groups: shorter
distances 2.789(2) and 2.785(2) A and longer distances 2.820-
(2) and 2.837(2) A. The range of Ag—Te distances observed
in this polymeric compound, 2.785(2)—2.837(2) A, is compa-
rable with Ag—Te distances in other complexes containing Ag—
tellurolate, [Ags(TeR)s]2~ (R = thienyl, average 2.754(5) A),°
and Ag—telluride, [AgTes]>~ (2.695(2)—2.725(2) A).102
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Figure 1. ORTEP drawing and labeling scheme of polymeric [Ag(MeTe(CH,);TeMe),], cation with thermal ellipsoids drawn at the 50% probability

level.

Figure 2. ORTEP drawing and labeling scheme of {Agy(NCCH3)4-
(t42-(p-CsH4F) TeTe(p-CsHaF)),)** with thermal ellipsoids drawn at the
50% probability level.

Structure of [Ag2(NCCH;)4(p2~(p-CeHyF) TeTe(p-CsHyF))2)-
[BF4]2. The crystal structure of [Ago(NCCH3)a{ua-(p-CsHaF)-
TeTe(p-C¢HaF)):][BF4]; was determined with X-ray diffraction
(Figure 2). The silver cation Ag™ and diorganyl ditelluride (Te-
(p-CsH4F))2 exhibit an interesting mode of coordination. The
two Ag() atoms are bridged by two bis(p-fluorophenyl)
ditelluride ligands, and the six-membered Ag»(TeTe), ring
adopts a chair configuration. The average Ag—Te distance
2.734(1) A (Ag—Te(1) 2.736(1) A and Ag—Te(2) 2.733(1) A)
in this complex differs from three other structurally characterized
Ag—Te distances, shorter than the reported Ag—TeR bond
2.754(5) A (average) in the [Ags(TeR)s]2~ (R = thienyl)? but
longer than Ag—Te in the range 2.695(2)—2.725(2) A in
[AgTer}2~ 192 and 2.680(1)—2.710(1) A in [(Tes)Ag(u-Tes)Ag-
(Te4)]4—_10b

Of particular significance, the Te-Te bond of length 2.752-
(1) A in this complex is longer than the Te—Te bond (2.712 A)

Figure 3. ORTEP drawing and labeling scheme of the polymeric [(u2-
MeTeTeMe)Cu(u-Cl)], with thermal ellipsoids drawn at the 50%
probability level.

previously found in free diphenyl ditelluride PhTeTePh,'! but
is much shorter than the Te—Te bond of distances 2.794(5) and
2.901(3) A found in Rez(u-Br),(u-PhTeTePh)(CO)s and Ru,(7°-
CsMes)2(u-TeR)2(u-RTeTeR) (R = tol).* The bond angles
Ag—Te(1)—Te(2) 92.65(2)°, Ag—Te(1)—C(5) 103.70(13)°, and
Te(2)—Te(1)—C(5) 96.88(12)° indicate a greatly distorted
tetrahedral disposition, with the fourth sp3 orbital occupied by
a lone pair of electrons about each tellurium atom. The
coordination geometry around the Ag(I) center is also a distorted
tetrahedron with an acute N(1)—Ag—N(2) angle 88.17(16)°, an
Te(1)—Ag—Te(2) angle 120.49(3)°, and Te—Ag—N angles
116.58(12)°, 100.68(12)°, 119.07(12)°, and 100.47(12)°.
Structure of [(#:-MeTeTeMe)Cu(u-Ch],. The [(#2-Me-
TeTeMe)Cu(u-Cl)], moieties are formed into a polymeric
structure through linking Cu—(Me)TeTe(Me)—Cu bonds in the
crystal (Figure 3). The core geometry of [(u-MeTeTeMe)Cu(u-
CD)}. moiety is best described as a Cu,Cl, planar square. Each
Cu(l) atom makes four bonds, two to tellurium atoms of two
bimetallic u,-bridging MeTeTeMe ligands and two to two
bridging chloride atoms. Two bimetallic 4,-bridging MeTe-

(11) Llabres, G.; Dideberg, O.; Dupont, L. Acta Crystallogr. 1972, B28,
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TeMe groups and the bridging chloride ligands define the
distorted tetrahedral geometry of each Cu(l) atom (angles
Te(1)—Cu—Te(2) 107.17(6)°, Te(1)—Cu—Cl 115.7(1)°, Te(2)—
Cu—Cl 119.7(1)°, C1-Cu—Cl 90.9(1)°), leading to an acute
bridge of Cu—Cl—Cu angle 89.1(1)°. As a consequence of
MeTeTeMe bridging in the structure, the tellurium atoms of
each MeTeTeMe ligand are equivalent.

The Cu(I)—Te bond of distance 2.547(2) A (average) may
be compared with Cu—Te distances in known solid-state
compounds [NEtJs[CuTea] (2.492(4)—2.514(4) A)'? and
KCuTe (2.58(2) A).!31¢ The Cu(I)—Cl bond length (average
2.408(3) A) does in fact lie in the range 2.24—2.41 A observed
for terminal Cu—Cl bonds in other tetrahedral Cu(I) com-
plexes.!S The Cu(l) + - Cu(I) distance 3.381(3) A is much longer
than the sum of van der Waals radii of Cu atoms (2.8 A).'* The
length, 2.755(1) A, of the Te(1)-Te(2) bond in [(u2-MeTeTeMe)-
Cu(u-Cl)], is comparable with another intact Te—Te distance,
2.752(1) A, of the structurally characterized, corresponding
cationic silver(I)—diorganyl ditelluride [Agz(NCCHaj)4(u2-(p-
CsHyF)TeTe(p-CsHiF));]** reported here.

Conclusion. The ligand MeTe(CH;);TeMe exhibits diverse
coordination patterns.”?®! Here we report an X-ray-character-
ized ditelluroether coordination pattern missing from the list of
previously identified monometallic bidentate ditelluroether and
monometallic monoconnective telluroether.”d In this pattern two
tellurium atoms of the MeTe(CH,);TeMe chain participate in
the formation of polymeric species [Ag(MeTe(CH;);TeMe),],-
[BF 4]71‘

A new homo-diorganyl ditelluride doubly-bridged complex
[Agz(NCCH3)4(#2-(p-C6H4F)TeTe(p-C6H4F))2][BF4]2 was pre-
pared. This work provides an example of a metal—tellurium
complex having two RTe—TeR (R = p-CsH4F) units bridging
two metal atoms and may provide additional insight into the
cleavage of the Te—Te bond of diorganyl ditellurides during
nucleophilic or electrophilic reactions.

Experimental Section

Manipulations, transfers, and reactions of samples were conducted
under nitrogen with standard Schlenk techniques or in a glovebox.
Solvents were distilled under nitrogen from appropriate drying agents
(acetonitrile and diethy! ether from CaH,; hexane and tetrahydrofuran-
(THF) from Na/benzophenone) and then stored in dried, No-filled flasks
over activated 4 A molecular sieves. A nitrogen purge was used on
these solvents prior to use and transfers to reaction vessels were via
stainless steel cannula under a positive pressure of N,. The reagents
silver tetrafluoborate, copper(I) chloride, tellurium powder, methyl-
lithium, phenylmagnesium bromide, and 1,3-dibromopropane (Aldrich)
were used as received. Infrared spectra were recorded on a spectrometer
(Bio-Rad FTS-7 FTIR) using sealed solution cells (0.1 mm) with KBr
windows. NMR spectra were recorded on a Bruker AC 200 spec-
trometer; chemical shifts for 'H and '3C NMR spectra are relative to
tetramethylsilane; chemical shifts for '>Te NMR spectra are relative
to Me,Te (298 °C). Analyses of carbon and hydrogen were obtained
with a CHN analyzer (Heraeus).

Synthesis of [Ag(MeTe(CH,)sTeMe)21.[BF4l.. AgBF, (0.1 g, 0.5
mmol) was loaded into a Schlenk flask (20 mL) and dissolved in CH3-
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Table 1. Crystallographic Data for [Ag(MeTe(CH,);TeMe)].[BF4].
(1), [Ag2(NCCHa)s(u-((p-CeH4F)Te)2)2][BFa]2 (2), and
{(u-MeTeTeMe)Cu(u-Cl, (3)

1 2 3
chem formula AgTesCioH24BFs AgyTesCsaNgHxBoFi2 CusTesCloCaHiz
fw 849.36 1416.10 768.53
cryst syst monoclinic triclinic monoclinic
space group  P2y/n Pl P2i/c
A, A (Mo Koy 0.70930 0.70930 0.70930
a, 8.755(3) 6.835(2) 9.923(2)

b, A 20.441(8) 13.255(2) 8.091(2)
c, A 12.227(3) 13.842(4) 10.232(3)
a, deg 90 116.48(3) 90

B, deg 103.13(3) 95.95(2) 116.01(2)
y, deg 90 98.90(2) 90

v, A3 2130.9(12) 1086.2(4) 738.3(3)
VA 4 1 2

Qcalcd, g €M™ 2,648 2.165 3.457

u, cm™! 63.452 36.128 109.937
T7,°C 25 25 25

R® 0.057 0.027 0.027
Ry’ 0.062 0.028 0.025

@R =3|F, = F|/Fo. ® Ry = [Z(W(F, — F)YwF?]'2.

Table 2. Selected Bond Lengths (A) and Angles (deg) for
[Ag(MeTe(CHz);TeMe).].[BF4l.

Ag—Te(1) 2.7892)  Te(1)—C(1) 2.07(3)
Ag—Te(2) 282012) Te(1)-C(2) 2.15(2)
Ag—Te(3) 2785(2) Te(2)—C(4) 2.14(2)
Ag—Te(d) 2.837Q2) Te(2)—C(5) 2.09(4)
Te(l)-Ag—Te(2) 12251(8)  Ag—Te(1)~C(1) 99.2(8)
Te(l)-Ag—Te(3) 111.55(7)  Ag—Te(1)~C(2) 97.1(6)
Te(l)-Ag—Te(4) 10496(7) C(1)—Te(1)-C(2)  94.8(10)
Te2)~Ag-Te(3) 106.538) C(2)-C(3)-C4)  110.0(17)
Te(2)-Ag—Te(4)  99.48(7) Te()-C()—C(3) 113.0(14)
Te(3)—Ag—Te(4) 110.94(8)

CN (5 mL) in a dark environment at ambient temperature. MeTe-
(CHp);TeMe (2 mL, 0.5 M in THF)"* '6 was syringed into the AgBF,—
acetonitrile solution. The reaction mixture was stirred for 10 min, and
diethyl ether was added to precipitate the orange-yellow solid; then
the solvent was removed via cannula. Recrystallization by dissolving
the product in CH3CN, layering it with diethyl ether, and keeping it in
the refrigerator at —10 °C for 3 weeks afforded light orange-yellow
crystals [Ag(MeTe(CH,);TeMe),],[BF4l, (0.241 g, 92%). 'H NMR
(CD:CN): 6 2.08 (s) (Me, Jiy-15re = 17.6 Hz, satellite), 2.82 (1)
(TeCH,-), 2.20 (q) ppm (TeCH,CH,-). *C NMR (CD;CN): —15.52
(s), 8.93 (s), 29.17 (s) ppm. '>Te NMR (CD;CN): 24.4 (s) ppm.
Synthesis of {Ag(NCCHy)4(u:-(p-CetLiF) TeTe(p-CoHLF)):1[BF4]..
A solution of AgBF; (97 mg, 0.5 mmol) in acetonitrile (5 mL) was
stirred with (Te(p-C¢HsF)); (224 mg, 0.5 mmol)'®® for 0.5 h at room
temperature, resulting in the formation of a blood-red solution. The
reaction mixture was concentrated to 3 mL, and diethyl ether was slowly
added to precipitate a red solid. The mother liquor was removed via
cannula, and the solid was dried under vaccum. The light-sensitive
red solid was isolated in 96% (0.334 g) yield. Recrystallization on
dissolving the red solid in a minimum amount of CH3CN, layering it
with diethyl ether (5-fold proportion), and then cooling to —10 °C for
2 weeks afforded blood-red crystals of [Ag2(NCCHs)s(uz-(p-CsH4F)-
TeTe(p-C¢HaF)),][BFs).. 'H NMR (CD3COCD;): & 2.05 (s) (CHs-
CN), 7.07-7.16 (m), 7.92—8.00 (m) (C¢HsF). *C NMR (CDs-
COCD:s): 117.66, 1.07 ppm (CH3CN), 166.79, 163.52, 141.87, 141.73,
118.08 ppm (CsHsF). '2Te NMR (CD;CN): 455.1 ppm (s). IR vicay,
(THF) 2050 (br) cm™'. Anal. Calcd for Ag,Te,C3;NsH2sBoFi2: N,
3.96; C, 27.14; H, 1.99. Found: N, 3.93; C, 26.54; H, 1.98.
Synthesis of [(42-MeTeTeMe)Cu(z-Cl)].. Into a 20 mL Schlenk
flask were charged CuCl (0.04 g, 0.4 mmol) and a portion of
MeTeTeMe (0.92 mL, 0.4326 M in THF)!® in CH;CN (5 mL) at
ambient temperature. The reaction mixture was stirred for 10 min,
and diethyl ether was added to precipitate the red-brown solid. Upon
removal of the mother liquor via cannula, a red-brown solid [(u2-
MeTeTeMe)Cu(u-CD]. (0.13 g, 85%) was obtained.® Recrystallization
of the product from a minimum volume of CH3CN, layering it with
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Table 3. Selected Bond Lengths (A) and Angles (deg) for
[Agz(NCCH3)4(u2-(p-C6H4F)TeTe(p-C6H4F))2] [BF4]2
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Table 6. Fractional Atomic Coordinates and By Values (Az) of
[Agz(NCCHg,)a.(jlz-(p-C5H4F)TeTC(p-C5H4F))2] [BF4] 27

Ag—Te(l) 2736(1) Ag—N(2) 2.573(5)
Ag—Te(2) 2733(1) Te(1)~Te(2) 2.752(1)
Ag—N(1) 2.253(4) Te(1)~C(5) 2.126(5)
Te(l)-Ag—Te(2) 120493) Ag—Te(2)—Te(l)  90.97(3)
Te(l)-Ag—N(1)  116.58(12) Ag-Te(1)-C(5)  103.70(13)
Te(l)~Ag~N(2)  100.68(12) Ag—Te(2)—C(11) 105.64(13)
Te2)—Ag—N(1)  119.07(12) Ag-N(1)=-C(l)  167.4(4)
Te(2)—Ag—N(2)  10047(12) Ag-N@2)—-C3)  125.7(5)
N(1)—Ag—N(2) 88.17(16) N(1)-C(1)-C(2)  178.8(6)
Ag—Te(1)-Te(2)  92.65(2)

Table 4. Selected Bond Lengths (A) and Angles (deg) for
[(u2-MeTeTeMe)Cu(u-Cl)],

Cu—Te(1) 2.565(2) Te(1)—Te(2) 2.755(1)
Cu—Te(2) 2.529(2) Te(1)-C(1) 2.118(11)
Cu—Cl 2.336(3) Te(2)—C(2) 2.151(12)
Cu—Cl 2.479(3) Cus++Cu 3.381(3)
Te(1)-Cu—Te(2) 107.17(6)  Cl—Cu—Cl 90.87(11)
Te(1)—Cu—Cl 115.74(10) Cu—Te(1)-Te(2)  90.60(5)
Te(1)—Cu~Cl 111.20(10) Cu—Cl—Cu 89.13(11)
Te(2)—Cu—Cl 119.71(10) Cu—Te(1)-C(1)  96.4(3)
Te(2)—Cu—Cl 111.1809)  Te(@)—Te(1)-C(1) 96.7(3)

Table 5. Fractional Atomic Coordinates and B, Values (A?) of
[Ag(MeTe(CHz)3TeMe),].[BF4].*

X y Z Beqb
Ag 0.70000(18)  0.89953(8) 0.21632(14) 4.48(7)
Tel 0.61879(18)  0.82204(7) 0.02412(12) 4.68(7)
Te2 0.58009(19)  0.87702(9) 0.40846(14) 6.15(9)
Te3 1.02411(17)  0.91047(%9) 0.29097(14) 5.95(8)
Ted 0.56208(17)  1.02321(7) 0.15100(13) 4.70(7)
Cl1 0.742(4) 0.7382(15) 0.084(3) 8.5(17)
C2 0.3988(24) 0.7871(10) 0.0513(19) 4.9(10)
C3 0.3376(24) 0.7266(11)  —0.0194(19) 5.0(11)
C4 0.685(3) 0.7942(12) 0.5028(18) 5.4(11)
Cs 0.725(4) 0.9461(15) 0.5071(23) 9.4(20)
C6 1.104(3) 0.8178(13) 0.2471(24) 7.2(16)
c7 1.078(3) 0.9590(13) 0.154(3) 7.2(16)
C8 1.273(5) 0.9672(21) 0.199(3) 4.5(20)
Cc9 0.319(5) 1.005(3) 0.106(4) 7.5(31)
(' 1.234(5) 0.9619(23) 0.116(4) 6.2(24)
cy 0.328(5) 1.0102(20) 0.183(5) 6.6(30)
C10 0.599(4) 1.0870(13) 0.2896(24) 8.2(17)
B 0.00364 0.14583 0.18922 15.79
F1 0.15434 0.13664 0.23621 15.79
F2 0.02831 0.14915 0.06955 15.79
F3 —0.03921 0.21017 0.20717 15.79
F4 0.01797 0.10014 0.26732 15.79

@ Esd’s refer to the last digit printed ¢ B.q = 3,7°%.2,Ua*a*aia;.

diethyl ether, and then cooling to —10 °C for 4 weeks afforded red-
brown crystals of [(4;-MeTeTeMe)Cu(u-Cl)],. 'H NMR (CDsCN): &
2.63 (s) (satellite, Jiy-1257 = 23.2 Hz). '3C NMR (CD;CN): 6 —20.51-
(s) ppm. '¥Te NMR (CDsCN): 30.0 (s) ppm. Anal. Calcd for
C;H2ClTesCuy: C, 6.26; H, 1.57. Found: C, 6.37; H, 1.35.
Crystallography. The crystal data are summarized in Table 1. The
extremely light-sensitive crystal [Ag(MeTe(CH,);TeMe),1.[BF:], cho-
sen for diffraction measurement was ca. 0.10 x 0.30 x 0.40 mm (the
red-brown crystal [(u2-MeTeTeMe)Cu(u-Cl)], had crystal dimensions
0.05 x 0.05 x 0.40 mm and the light-sensitive crystal [Ag,(NCCH3)s-
(u2-(p-CeHsF)TeTe(p-CsHaF)):1[BF4]2 had crystal size 0.05 x 0.25 x
0.45 mm) and was mounted on a glass fiber and quickly coated in
epoxy resin. The unit-cell parameters were obtained from 25 reflections
with 260 between 14.76° and 21.78° for [Ag(MeTe(CH,);TeMe):].[BF.],
(16.16° < 26 < 20.18° for [(u2-MeTeTeMe)Cu(u-Cl)],; 18.68° < 26

X y Z Beqb
Ag 0.27452(6) 0.06486(3) 0.09525(3) 5.124(21)
Tel 0.07924(5) —0.12690(3) 0.10319(3) 3.894(15)
Te2  0.28524(5) 0.06316(3) —0.10256(3) 4.146(16)
N1 0.5141(7) 0.1920(4) 0.2430(3) 5.9(3)
N2 0.0342(8) 0.2008(4) 0.1700(4) 7.4(3)
Cl1 0.6102(8) 0.2496(4) 0.3265(4) 5.2(3)
C2  07365(11)  0.3220(6) 04326(5)  9.4(5)
Cc3 0.0779(8) 0.2946(5) 0.2159(4) 5.9(3)
C4 0.1325(13) 0.4174(6) 0.2745(8) 13.1(7)
C5 0.1437(7) —0.0810(4) 0.2733(4) 4.2(3)
C6 0.2252(7) 0.0305(4) 0.3528(4) 5.1(3)
Cc7 0.2682(8) 0.0553(5) 0.4627(4) 5.9(3)
C8 0.2275(8) —0.0321(¢5) 0.4865(4) 6.1(4)
9 0.1428(9) —0.1437(5) 0.4095(5) 6.4(4)
C10  0.0998(8) —0.1684(5) 0.3015(4) 5.5(3)
Cll  0.4655(6) 0.2268(4) —0.0642(4) 4.1(3)
Cl2  0.4881(8) 0.2511(5) —0.1499(4) 5.1(3)
CI3  0.6048(8) 03572(5)  —0.1287(5)  62(4)
Cl4  0.6935(7) 0.4337(4) ~0.0231(5) 5.8(3)
Cl15  0.6743(8) 0.4128(4) 0.0637(5) 5.5(3)
Cl6  0.5569(7) 0.3075(4) 0.0434(4) 4.7(3)
F1 0.2696(6) —0.0095(4) 0.5940(3) 8.9(3)
F2 0.8059(5) 0.5379(3) —0.0019¢3) 8.5(3)
B 0.6596(13) 0.5993(7) 0.3898(7) 8.5(6)
F3  0.8539(8) 0.6182(5) 03443(5)  16.4(5)
F4 0.5588(8) 0.6493(4) 0.3679(4) 13.5(4)
F5 0.7635(9) 0.6475(6) 0.4937(4) 17.4(6)
F6 0.6250(8) 0.4864(4) 0.3353(5) 15.4(5)

a Esd’s refer to the last digit printed. ® B, = 83 72 2.3 Uja*a*aa;.
giip. q j Uydi~a;"aa;

Table 7. Fractional Atomic Coordinates and B.q Values (A?) of
[(u2-MeTeTeMe)Cu(u-Cl)].4

X y Z Beqb
Cu 0.47282(16) 0.02083(19)  0.32578(16)  2.87(8)
Tel 0.75100(9) —0.32925(10)  0.37294(9) 2.48(4)
Te2  0.65960(9) —0.03500(10)  0.22453(9) 2.38(4)
Cl 0.4132(3) —0.1885(4) 0.4489(3) 3.13(17)
Ci 0.9087(13) —0.3922(16) 0.2934(14) 3.7(8)
Cc2 0.8269(12) 0.1182(15) 0.3865(13) 3.2(7)

@ Esd’s refer to the last digit printed. ® B.q = 83 72 %, ; Uja*a*aa;.

< 34.0° for [Ag2(NCCH3)a(u2-(p-CsHsF)TeTe(p-CeHaiF))21[BFa),). Dif-
fraction measurements were carried out on a Nonius CAD 4 diffrac-
tometer with graphite-monochromated Mo Ka radiation employing the
6/26 scan mode. Structural determinations were made using the NRCC-
SDP-VAX package of programs.!” In the structure of [Ag(MeTe(CH,);-
TeMe),]a[BFa]., the -CH,CH,CH;- chain ligands have apparent disorder.
The minimized function was 2w(|F,| — |F¢|)?, in which w (= 1/0*(F,)
is the weight of a given observation. Selected bond distances and angles
are listed in Tables 2—4. Fractional atomic coordinates and B, values
(A% are listed in Tables 5—7.
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