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N-[3-(Phenyltellanyl)propyl]picolinamide (HL1) or N-
[N��,N��-methyl(phenyl)aminothiocarbonyl]-N�-[3-(phenyl-
tellanyl)propyl]benzamidine (HL2) react with equivalent
amounts of PtCl2 or PdCl2 with formation of neutral [MCl(L1-
κN,N�,Te)] or [MCl(L2-κS,N,Te)] chelates. A corresponding
reaction of HL2 with HgCl2 results in the formation of
[HgCl2(HL2-κS,Te)]. Treatment of [PtCl(L1-N,N�,Te)] with el-
emental iodine results in the exclusive oxidation of the metal

Introduction

A large number of metal complexes with ether, thioether,
or selenoether ligands is known,[1–5] and interest in the cor-
responding tellurium-containing ligands has increased dur-
ing the last decades. Monodentate, bidentate, and cyclic tel-
luroethers have been synthesized, which show suitable com-
plexation behavior, particularly for low-valent transition-
metal ions.[3–10] The introduction of additional donor atoms
such as N, O, P, S, or Se leads to hybrid telluroethers, which
are more variable with regard to their coordination behav-
ior and form stable complexes with more metal ions.[6,11]

Reports on telluroethers containing two or more different
donor groups in addition to tellurium such as the O,N,Te-
ligands of Scheme 1 and their metal complexes are less
common.[12–20] Frequently, amido groups such as those in
compounds 1 and 2, Schiff bases (compounds 3 and 4) or
the corresponding amines (compounds 5 and 6) ac-
companied by phenolic groups are used as donor function-
alities.
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ion and the platinum(IV) complex [PtI3(L1-κN,N�,Te)] could
be isolated in reasonable amounts. A decomposition of the
tellurium-containing ligand and the formation of [PdI2-
(PhTeI)2] was observed during a similar procedure with the
corresponding palladium complex. The bonding situation in-
side the latter compound was analyzed through density func-
tional theory calculations.

Scheme 1. Frequently used multidentate telluroether ligands.

The number of transition-metal ions used for coordina-
tion chemistry with the ligands shown in Scheme 1 is re-
stricted to “tellurophilic ions” such as Co2+, Pd2+, Pt2+,
Ru2+, and Hg2+. Depending on the metal ion, telluroethers
1–6 can act as monoanionic tridentate chelators, as found
in the majority of the structurally characterized Pd2+ and
Pt2+ complexes. When deprotonation is not possible (as for
ligand 1), N,Te-coordination is observed for Pd2+ under
conservation of a cis-PdCl2 unit.[15] A specific feature of
Schiff bases 3 is the influence of the size of the alkyl chain
on the coordination modes of the ligands in a way that the
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ligands with ethylene bridges act as tridentate O,N,Te-do-
nors, whereas monodentate tellurium coordination is ob-
served for the propylene derivatives.[17] Corresponding Co2+

complexes show a high flexibility with respect to the estab-
lished different coordination modes and coordination
spheres, whereas Ru2+ metal ions are exclusively bidentate
N,Te-coordinated under conservation of a [RuCl(p-
cymene)] moiety.[17,21] An exception is ligand 4, which acts
as a monoanionic tridentate chelator for a Ru2+ ion under
replacement of a p-cymene co-ligand.[16] Hg2+ complexes of
the potentially tri- or pentadentate Schiff bases 3 and 4 are
characterized by exclusive coordination of the soft Te do-
nors by two such ligands to central {HgBr2} units.[16,17,22]

Bidentate N,Te-coordination is observed for complexes with
metals in their higher oxidation states such as Co3+, Rh3+,
or Pt4+.[23] The solid-state structures of some of the com-
plexes show characteristic intermolecular secondary inter-
actions between tellurium and chlorine atoms of adjacent
molecules.[16,18,19,24–26]

Our interest focuses on the coordination chemistry of po-
tentially tridentate telluroether ligands as building blocks
for monomeric transition-metal complexes. Their spatial ar-
rangement in the solid-state structures of the products may
allow secondary interactions between tellurium and the
metal ions and/or coordinated halido ligands. The used li-
gands are derived from (phenyltellanyl)propylamine, to
which picoloyl (HL1) and thiocarbamoylbenzimidoyl units
(HL2) were attached, respectively.

Results and Discussion

Reactions of (phenyltellanyl)propylammonium chloride
with picolinoyl chloride or N-[N�,N�-methyl(phenyl)amino-
thiocarbonyl]benzimidoyl chloride in anhydrous acetonitrile
or acetone gave the proligands HL1 and HL2 in good yields
(Scheme 2). The addition of NEt3 supports the reaction by
the precipitation of Et3N·HCl.

Scheme 2. Synthesis of HL1 and HL2.

Both products were obtained as viscous oils, which could
not be solidified even after several chromatographic purifi-
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cation procedures. The obtained elemental analytical data
were satisfactory in this context and the spectroscopic stud-
ies support the formation of the potentially tridentate li-
gands. ESI+ mass spectra of the compounds show intense
peaks for the molecular ions and/or the corresponding clus-
ter ions with Na+ and K+, respectively. The 125Te NMR
signals appear at δ = 483 ppm (HL1) and 471 ppm (HL2),
which is, as expected, in the same range as the signal of the
starting compound PhTe(CH2)3NH3

+Cl– (δ = 475 ppm)
and other aryl alkyl telluroethers.[27]

Reactions of HL1 and HL2 with PtCl2 or PdCl2 resulted
in the formation of [MCl(L)] complexes (Scheme 3). The
products could be isolated as orange-red (complexes with
L1–) or brown (complexes with L2–) solids. All these com-
pounds contain the telluroethers as singly deprotonated, tri-
dentate ligands. Single crystals of the products with HL1
could be obtained from recrystallization from CH2Cl2/
MeOH or dimethyl sulfoxide (DMSO). The molecular
structure of [PtCl(L1-κN,N�,Te)] (7), which was obtained
from a DMSO solution of the complex, is depicted in Fig-
ure 1. The molecular structure of the analogous palladium

Scheme 3. Synthesis of PtII and PdII complexes with HL1 and HL2
and their reactions with iodine.

Figure 1. Molecular structure of 7.[28] Hydrogen atoms are omitted
for clarity.
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complex is virtually the same, and no extra figure is shown.
Selected bond lengths and angles are contained in Table 1.
Differences in the crystal packing due to long-range interac-
tions will be discussed below.

Table 1. Selected bond lengths [Å] and angles [°] in complexes con-
taining L1– (M = Pt, Pd; X = Cl, I).

7 8 9

M–X1 2.324(2) 2.337(2), 2.328(2) 2.599(1)
2.329(2), 2.331(2)

M–Te 2.526(1) 2.532(1), 2.526(1) 2.590(1)
2.519(1), 2.528(1)

M–N1 2.017(5) 2.012(5), 2.012(5) 2.06(1)
2.026(6), 2.036(5)

M–N2 2.059(6) 2.057(5), 2.072(5) 2.11(1)
2.046(5), 2.067(5)

M–I2 2.667(1)
M–I3 2.669(1)
N1–C4 1.343(9) 1.341(8), 1.357(9) 1.33(2)

1.327(9), 1.330(9)
C4–O1 1.256(8) 1.260(7), 1.251(8) 1.23(2)

1.248(8), 1.244(7)
X1–M–Te1 84.44(5) 85.39(5), 84.00(5) 83.17(4)

84.48(5), 84.34(5)
X1–M–N1 173.6(2) 174.6(2), 176.2(2) 174.8(3)

174.9(2), 175.1(2)
X1–M–N2 94.2(2) 94.7(2), 96.7(2) 96.9(3)

95.6(2), 95.3(1)
Te1–M–N1 100.6(2) 98.5(2), 98.6(2) 100.3(3)

99.0(2), 99.6(2)
Te1–M–N2 177.6(2) 179.4(1), 178.3(1) 177.0(3)

179.4(1), 178.9(1)
N1–M–N2 80.9(2) 81.4(2), 80.6(2) 79.4(4)

80.9(2), 80.8(2)
M–N1–C3 129.2(5) 131.5(4), 128.7(5) 124.9(9)

129.1(6), 126.9(5)
M–N1–C4 115.5(5) 114.5(4), 115.7(4) 115.5(9)

115.1(4), 114.9(5)
N1–C4–O1 127.4(7) 126.2(7), 125.9(6) 125(1)

126.9(7), 126.6(6)
N1–C4–C5 114.8(7) 115.6(5), 114.4(6) 115(1)

115.2(6), 115.0(5)

The platinum atom shows the expected square-planar co-
ordination sphere. Slight distortions are observed due to
the restricting bite angle of the five-membered chelate ring,
which results in a N1–Pt–N2 angle of 80.9(2)°. Whereas the
coordination plane consisting of the platinum atom and the
atoms Cl1, N1, N2 and Te1 and the five-membered chelate
ring are almost flat with a maximum deviation of
0.129(6) Å (for N1) and 0.012(8) Å (for C4 and C5), the
alkyl chain of the six-membered chelate ring, as expected,
cause a stronger deviation from planarity [0.494(8) Å for
C2].

The molecular bonding situation in the corresponding
palladium compound 8 is almost identical. Remarkable dif-
ferences are, however, clear in the intermolecular packing
scheme in the solid state. The unit cell of 8·MeOH·1/2 H2O
contains four independent [PdCl(L1-κN,N�,Te)] molecules,
which results in the four values for each bond length and
angle in Table 1.

The [PtCl(L1)] molecules 7 are arranged in dimeric units
in the solid state by additional Pt···Te contacts of
3.7154(8) Å as visualized in Figure 2 (a). No further inter-

Eur. J. Inorg. Chem. 2015, 3748–3757 © 2015 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim3750

molecular interactions could be found for the solvent-free
platinum complex, which was crystallized from DMSO. The
formation of dimeric units was also observed for the analo-
gous palladium complex 8. Here, however, Pd···Pd contacts
of 3.236(1) and 3.323(1) Å are responsible for the aggrega-
tion. These are supported by long-range Te···Cl contacts
between 3.418(2) and 3.520(2) Å (red dashed lines in Fig-
ure 2, b). Each four of the resulting dimers are organized
in short zigzag chains by additional weak Te···Cl contacts
in the range between 3.850(2) and 4.223(2) Å (blue dashed
lines in Figure 2, c). Finally the aggregates are organized
into infinite chains. They are well separated from each other
by the aromatic rings, which prevent them from further ag-
gregation. The cocrystallized methanol and water molecules
form weak hydrogen bonds with each other and the carb-
onyl oxygen atom of L1–, but do not contribute to the inter-
molecular assembly of the complex molecules.

Figure 2. Intermolecular aggregation patterns of 7 and 8.[28]

A similar bonding situation with structure-determining
Te···Cl contacts of different lengths as has been described
for the solid-state structure of the palladium complex 8, has
also been observed for the platinum compound, when this
is crystallized from CH2Cl2/MeOH. Triclinic crystals (space
group P1̄) with an unusually large unit cell [a = 16.058(2),
b = 18.527(2), c = 26.200(2) Å, α = 78.61(1), β = 84.69(1),
γ = 63.92(1)°] contain eight symmetry-independent
[PtCl(L1)] molecules in the asymmetric unit. They are orga-
nized as shown in Figure 2 (d and e). Basic dimeric units are
formed, similar to the situation in 8, by platinum–platinum
interactions [3.232(2)–3.337(2) Å], which are supported by
Te···Cl contacts between 3.421(1) and 3.623(1) Å. The re-
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sulting units are connected by another group of Te···Cl
long-range interaction [3.762(2)–4.732(2) Å, blue dashed
lines in Figure 2, e] to infinite zigzag chains.

Soft interactions between tellurium and electronegative
atoms are not unusual in the chemistry of this element and
frequently dominate the structural chemistry of organotel-
lurium compounds by self-organization of smaller units to
larger assemblies.[29–32] For coordination compounds with
tellurium-containing ligands, however, such effects are less
regarded. The present examples demonstrate that Te···Cl in-
teractions can support weak metal–metal bonds and finally
form dimeric units of certain stability. The ESI mass spectra
of 7 and 8 demonstrate that dimeric assemblies exist not
only in the solid-state structures of the complexes, but can
also be transferred into the gas phase. This can be derived
by the detection of ions of reasonable abundance (22 and
46 per cent of the base peak) at m/z 1218.8991 and
1040.7841, which can be assigned to the [{PtCl(L1)}2 +
Na]+ (calcd. 1218.9063) and [{PdCl(L1)}2 + Na]+ (calcd.
1040.7837) ions. Mass peaks, which belong to fragments
with more than two metal atoms, can also be assigned, but
these are of lower intensity. NMR studies on 7 and 8 in
DMSO do not give evidence for the existence of different
species of the complexes in solution. The 125Te spectrum
shows, in each case, only one signal for the platinum and
palladium complexes at 537 and 577 ppm, respectively. The
195Pt signal of 7 appears at –3450 ppm.

A rough estimation of the long-range Te···Cl interactions
in the solid-state structures of 7 and 8 can be made on the
basis of an analysis of X-ray structural data of more than
500 organotellurium compounds with Te···X interac-
tions.[33] In this study, a range of intermolecular Te···Cl in-
teractions between 3.2 and 4.0 Å, with a mean value of
3.672 Å, has been identified. Thus, it may be concluded
that, for the Pt and Pd complexes under study, the aggrega-
tion of the tetrameric units is the result of weak Te···Cl
interactions, whereas their role in the formation of the poly-
meric chains is not clear.

The reaction of platinum(II) complex 7 with elemental
iodine results in the exclusive oxidation of the central metal
ion and the replacement of the Cl– ligand by I–. The telluro-
ether ligand remains untouched and the resulting octahe-
dral PtIV complex [PtI3(L1)] (9) contains the tridentate L1–

ligand together with three iodido ligands. The Pt–N and
Pt–Te bonds are slightly longer than those in the PtII com-
pound. Selected bond lengths and angles are contained in
Table 1. An ellipsoid representation of the complex mo-
lecule is shown in Figure 3. Intermolecular Te···X or Te···M
long-range interactions, which have been found for com-
pounds 7 and 8, do not play any role in the solid-state struc-
ture of compound 9.

As expected, an analogous reaction of the palladium
complex 8 with iodine results in completely different prod-
ucts. In this case, the attack is directed to the framework of
the organic ligand and a number of decomposition prod-
ucts are formed, as can be concluded from the 125Te NMR
spectrum of the reaction mixture, which shows numerous
signals.
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Figure 3. Molecular structure of complex 9.[28] Hydrogen atoms are
omitted for clarity.

Only one of the products, [PdI2(PhTeI)2] (10), could be
isolated in crystalline form and studied by X-ray crystal-
lography. The molecular structure of this remarkable com-
pound is shown in Figure 4 and selected bond lengths and
angles are given in Table 2. The palladium(II) compound
contains two phenyltellurenyl iodide ligands (PhTeI), which
are products of the cleavage of the labile Te–C(aliphatic)
bond in HL1. Free phenyltellurenyl iodide exists as a tetra-
meric aggregate with a central, almost planar Te4 ring,
which is formed by secondary Te···Te interactions between
3.153(1) and 3.181(1) Å.[34] Monomeric PhTeI building
blocks are usually stabilized by donor ligands such as phos-
phines or thiones,[35–37] or by coordination to metal
ions.[38,39]

Figure 4. Molecular structure of complex 10.[28] Hydrogen atoms
are omitted for clarity.

Table 2. Selected bond lengths [Å] and angles [°] in 10.

Pd–Te1 2.295(1) Pd–Te2 2.583(1)
Pd–I1 2.599(1) Pd–I2 2.595(1)
Te1–I3 2.721(1) Te2–I4 2.739(1)
Te1···I1 3.335(1) Te2···I2 3.267(1)
I1–Pd–Te1 79.90(4) I1–Pd–Te2 100.17(4)
I1–Pd–I2 176.32(4) I2–Pd–Te1 100.85(4)
I2–Pd–Te2 78.24(4) Te1–Pd–Te2 166.47(4)
I1···Te1–I3 160.46(3) I2–Pd···I4 161.40(3)

The square-planar coordination environment of the pal-
ladium atom in 10 is markedly distorted in that the two
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iodido ligands are bent towards the lone pairs of the tel-
lurium atoms of the PhTeI ligands. This results in Te···I
distances of 3.267(1) and 3.335(1) Å and may indicate inter-
actions between these atoms, which finally strengthen the
Pd–Te bonds. Similar findings have been reported recently
for manganese and iron complexes.[38]

To verify the bonding properties of compound 10, we
performed a natural bond order analysis through density
functional theory calculations. We first performed an opti-
mization of the compound geometry, which led to a C2v

symmetry structure. The optimized atomic coordinates and
infrared vibrational spectra are given in the Supporting In-
formation. The higher point group symmetry of theoretic-
ally optimized structure in vacuo, as compared with that
extracted from the X-ray diffraction data, has its origin in
a twist angle between the two phenyl rings of 74° in the
solid-state structure of the compounds, which is readily ex-
plained by packing effects. The experimentally determined
bonding situation in the coordination sphere of the palla-
dium atom is, however, well reproduced by the calculations.
This also includes the experimentally detected deviations
from an ideal square-planar coordination sphere with cal-
culated I1–Pd–Te1 and I1–Pd–Te2 angles of 77.21 and
102.83°, respectively. This results in Te1···I3 (Te2···I2) dis-
tances of 3.36 Å.

Table 3 shows the calculated natural bond orders for se-
lected pairs of atoms of the C2v structure for compound 10.
The Te1–I1 (Te2–I2) bond orders, although almost three
times smaller than those for Te1–I3 (Te2–I4), are still sig-
nificant, showing the role played by these additional Te–I
interactions in the stabilization of compound 10 as a whole
and confirms similar conclusions drawn previously.[38] The
resulting bonding situation can be visualized by looking at
the electron localization function map of the PdTeI plane
of the compound, as shown in Figure 5.

Table 3. Calculated natural bond order for selected pairs of atoms
of compound 10.

Pd–Te1 0.582 Te1–I1 0.281
Pd–I1 0.670 Te1–I3 0.760

Figure 5. Electron localization function for compound 10, calcu-
lated at a plane containing the Pd, Te, and I atoms.
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A Bader analysis of compound 10 at a plane parallel to
the Pd, Te, and I atoms, is shown in Figure 6. It can be seen
that there is no saddle point of the electronic density be-
tween the Te1 and I1 (Te2 and I2) atoms. This result con-
firms the weak nature of the bond between these atoms, as
compared with the Te2–I4 (Te1–I3) bonds, and comple-
ments the information given by the electron localization
function given in Figure 5.

Figure 6. Bader analysis at a plane parallel to the Pd, Te, and I
atoms of compound 10. The black solid curves represent the vector
field of the gradient of the electron density. The red lines show the
molecular graph at the plane. The green and blue circles show the
position of the maxima and saddles of the electronic distribution,
respectively.

Reactions of PtCl2 and PdCl2 with ligand HL2 result in
the formation of microcrystalline brown solids of composi-
tion [MCl(L2)]. These materials are readily soluble in
DMSO and only moderately soluble in CHCl3, CH2Cl2,
and MeOH. Their infrared spectra show a significant ba-
thochromic shift of the C=N band of the benzamidine unit
from 1598 cm–1 in the uncoordinated HL2 to 1529 cm–1 in
11 and 1544 cm–1 in 12. Such a shift is common for chelate
formation with such ligands and goes along with π-electron
delocalization within the six-membered chelate ring. Similar
to the PtII and PdII complexes with L1–, the ESI+ mass
spectra of compounds 11 and 12 also give evidence for an
aggregation to dimeric units. Unfortunately, we did not ob-
tain single crystals for these complexes. Thus, it is not clear
whether the dimers are preformed in the solid state or which
type of interactions are responsible for their formation.

Although we could not isolate pure products from at-
tempted reactions between HL1 and HgCl2, colorless crys-
tals of [HgCl2(HL2-κS,Te)] (13) were obtained from a cor-
responding reaction with HL2 (Scheme 4). Unlike the situa-
tion in the platinum and palladium complexes, the ligand is
not deprotonated in the mercury compound and coordi-
nates only in a bidentate fashion through tellurium and sul-

Scheme 4. Synthesis of [HgCl2(HL2-κS,Te)].
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fur. These findings are easily explained with the favored tet-
rahedral coordination environment of the Hg2+ ion and the
preferred coordination of the “soft” tellurium and sulfur
donor atoms to the “soft” metal ion. Consequently, the cen-
tral nitrogen donor atom remains protonated and uncoordi-
nated. Attempts to enforce deprotonation of HL2 during
the reaction with HgCl2, with NEt3 as supporting base, did
not give tridentate coordination of L2–, but resulted in de-
composition of the telluroether and formation of elemental
tellurium. The molecular structure of compound 13 is
shown in Figure 7a; selected bond lengths and angles are
given in Table 4.

Figure 7. (a) Molecular structure of complex 13.[28] Hydrogen
atoms are omitted for clarity. (b) Dimerization of the molecules
through Te···S long-range interactions.

Table 4. Selected bond lengths [Å] and angles [°] in 13.

Hg–Te 2.751(1) Hg–S 2.487(1)
Hg–Cl1 2.482(1) Hg–Cl2 2.550(1)
Te–C7 2.155(4) S–C11 1.721(4)
N2–C11 1.342(4) C11–N3 1.334(5)
N2–C10 1.305(5) N1–C10 1.328(4)
N1–C9 1.452(5)
Cl1–Hg–Cl2 108.77(5) Cl1–Hg–Te 115.15(3)
Cl1–Hg–S 102.73(4) Cl2–Hg–Te 102.18(3)
Cl2–Hg–S 108.92(5) Te–Hg–S 119.47(3)
Hg–S–C11 100.6(1) S–C11–N2 120.3(3)
S–C11–N3 121.0(3) C11–N2–C10 123.3(3)
N2–C10–N1 119.6(3) C10–N1–C9 124.2(3)

Despite the fact that the nitrogen atom N2 does not con-
tribute to the coordination of the metal, there is some π-
electron delocalization observed in the backbone of the or-
ganic ligand, as is evident from bond length considerations
(N2–C10/C11: 1.305/1.342 Å, N1–C9/C10: 1.452/1.328 Å).
Such behavior is not unusual even for uncoordinated thio-
carbamoylbenzamidines and has been reported before for
other tridentate ligands of this class.[40,41]
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Long-range interactions between tellurium and sulfur as-
semble each two molecules of 13 in the solid-state structure
of the compound (see Figure 7, b). The corresponding dis-
tance of 3.4717(4) Å is within the sum of the van der Waals
radii of sulfur and tellurium. Although a large number of
weak Te···halide interactions have been discussed as the
main factor for supramolecular arrangements of tellurium
compounds,[30–34] the role of the corresponding Te···S con-
tacts has hitherto been relatively less regarded.[42]

Conclusions

Telluroethers with accompanying picolinamido or thio-
carbamoylbenzamidinato coordination sites are suitable li-
gands for the coordination of “soft” metal ions such as
Pt2+, Pd2+, or Hg2+. The resulting complexes aggregate
through the formation of different kinds of long-range in-
teractions between the tellurium atoms and the transition-
metal ions, halido ligands, or sulfur atoms of adjacent mo-
lecules, which assemble them to dimeric or supramolecular
arrangements. The nature of such aggregation of the mo-
lecules mainly influences the solid-state structures of such
compounds. This demonstrates further that more knowl-
edge is required to clarify the factors that allow control to
be gained over structural details and, with this, over the
chemical and physical properties of tellurium compounds
with potential for applications in molecular and material
science.

Experimental Section
Materials: All chemicals were reagent grade and used without fur-
ther purification. Solvents were dried and freshly distilled prior to
use, unless otherwise stated. 3-(Phenyltellanyl)propylammonium
chloride, 2-picolinoyl chloride, and N-[N�,N�-methyl(phenyl)ami-
nothiocarbonyl]benzimidoyl chloride were synthesized by following
reported procedures.[43–45]

Physical Measurements: Infrared spectra were measured for KBr
pellets with a Shimadzu FTIR spectrometer IRAffinity-1 between
400 and 4000 cm–1. ESI+ mass spectra were recorded with an
Agilent 6210 ESI–TOF (Agilent Technologies) instrument. All re-
sults are given in the form: m/z, assignment. Elemental analyses
were determined with a Heraeus Vario El III elemental analyzer.
NMR spectra were recorded with a JEOL 400 MHz multinuclear
spectrometer. TMS (1H, 13C NMR), Me2Te (125Te NMR),
Na2[PtCl6] (195Pt NMR), and Me2Hg (199Hg NMR) were used as
external standards.

Syntheses of Ligands

HL1: Freshly prepared 2-picolinic acid chloride (398 mg,
3.23 mmol) was suspended in anhydrous MeCN (60 mL) and
treated with NEt3 (0.5 mL, 6.46 mmol). Solid 3-(phenyltellanyl)-
propylammonium chloride (850 mg, 3.23 mmol) was added and the
resulting green reaction mixture was stirred for 3 h at room tem-
perature. The solvent was removed under reduced pressure and the
crude residue was redissolved in CHCl3 (100 mL), and washed with
distilled water (50 mL) and brine (100 mL). The combined organic
layers were dried with anhydrous MgSO4 and the solvent was re-
moved under reduced pressure to yield a dark-brown viscous li-
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quid. Purification was done by column chromatography using silica
as stationary phase (CHCl3/MeOH, 95:5). The product HL1 was
obtained as a yellow-brown viscous oil and was finally dried under
high vacuum, yield 75% (893 mg). C15H16N2OTe (367.90): calcd.
C 48.9, H 4.4, N 7.6; found C 47.6, H 4.5, N 7.0. IR: ν̃ = 3381 (s),
3053 (m), 2930 (s), 2860 (m), 1670 (s), 1589 (m), 1524 (s), 1464 (s),
1433 (s), 1364 (w), 1288 (m), 1246 (m), 1167 (m), 1088 (w), 1063
(w), 1042 (w), 1018 (m), 997 (s), 820 (m), 733 (s), 692 (s), 621 (m),
455 (m) cm–1. 1H NMR (CDCl3): δ = 2.10 (quint, J = 7.6 Hz, 2 H,
CH2), 2.91 (t, J = 7.6 Hz, 2 H, Te-CH2), 3.52 (q, J = 6.6 Hz, 2 H,
N-CH2), 7.15–7.19 (m, 2 H), 7.23–7.27 (m, 1 H), 7.39 (ddd, J =
7.6, 4.8, 1.2 Hz, 1 H), 7.70–7.73 (m, 2 H), 7.81 (td, J = 7.7, 1.7 Hz,
1 H, Ph, py), 8.07 (br. s, 1 H, NH), 8.16 (dt, J = 7.8, 1.0 Hz, 1 H,
py), 8.50 (ddd, J = 4.8, 1.7, 0.9 Hz, 1 H, py) ppm. 13C NMR
(CDCl3): δ = 4.9 (Te-CH2), 31.7 (CH2), 40.9 (N-CH2), 111.4 (Te-
Ph), 122.1 (py), 126.1 (py), 127.6 (Ph), 129.1 (Ph), 137.3 (Ph), 138.3
(py), 147.9 (py), 149.7 (py), 164.3 (C=O) ppm. 125Te NMR
(CDCl3): δ = 483 ppm. MS (ESI+, CH2Cl2/MeOH): m/z (%) =
409.00 (13) [M + K]+, 393.02 (100) [M + Na]+, 163.09 (50) [M –
TePh]+. HRMS: m/z calcd. for [M + Na]+ 393.02175; found
393.0222.

HL2: A solution of N-[N�,N�-methyl(phenyl)aminothiocarbonyl]-
benzimidoyl chloride (1 g, 3.46 mmol) in anhydrous acetone
(10 mL) was added dropwise to a mixture of 3-(phenyltellanyl)-
propylammonium chloride (910 mg, 3.46 mmol) and NEt3 (1 mL,
7 mmol) in anhydrous acetone (5 mL). The color of the reaction
mixture changed from yellow to dark red. Stirring was continued
for 2 h at room temperature. After the suspension was cooled to
0 °C, a colorless precipitate of NEt3·HCl was filtered off and the
solvent was removed under reduced pressure. The residue was redis-
solved in CH2Cl2 (5 mL), washed with brine (3 � 5 mL) and the
solvent was removed again under reduced pressure. The remaining
dark-brown viscous liquid was purified by column chromatography
using silica as stationary phase (CH2Cl2). After drying under high
vacuum, the product HL2 was obtained as a dark-red viscous oil,
yield 61% (1.09 g). C24H25N3STe (515.14): calcd. C 55.9, H 4.9, N
8.1, S 6.2; found C 52.9, H 4.7, N 7.1, S 6.3. IR: ν̃ = 3298 (w),
3061 (w), 2926 (w), 1598 (s), 1574 (s), 1533 (w), 1493 (s), 1464 (w),
1433 (s), 1362 (s), 1333 (s), 1294 (s), 1134 (w), 1099 (s), 1018 (w),
997 (w), 903 (w), 775 (w), 733 (m), 694 (s), 563 (w), 528 (w), 453
(w) cm–1. 1H NMR (CDCl3): δ = 1.83–2.01 (m, 2 H, CH2), 2.70–
2.83 (m, 2 H, Te-CH2), 3.25–3.34 (m, 2 H, N-CH2), 3.54–3.63 (m,
3 H, CH3), 7.01–7.44 (m, 13 H, Ph), 7.65 (d, J = 7.2 Hz, 2 H, Ph),
10.22 (s, 1 H, NH) ppm. 13C NMR (CDCl3): δ = 5.8 (Te-CH2),
29.8 (CH2), 43.7 (N-CH2), 53.7 (CH3), 112.4 (Te-Ph), 126.0, 126.3,
126.4, 127.0, 127.7, 127.9, 128.1, 128.5, 129.0, 129.3, 129.4, 129.5,
129.9, 130.6, 134.6, 138.5 (Ph), 145.1 (N-Ph), 155.8 (C=N), 190.1
(C=S) ppm. 125Te NMR (CDCl3): δ = 471, 475 (E/Z isomers) ppm.
MS (ESI+, CH2Cl2/MeOH): m/z (%) = 1069.12 (9) [2M + K]+,
1053.15 (55) [2M + Na]+, 556.05 (8) [M + K]+, 540.07 (47) [M +
Na]+, 516.08 (100) [M + H]+. HRMS: m/z calcd. for [M + H]+

516.0745; found 516.0765.

Synthesis of Complexes

[MCl(L1-κN,N�,Te)] [M = Pt (7), Pd (8)]: A suspension of HL1
(37 mg, 0.1 mmol) in CH2Cl2 (3 mL) was added dropwise to a
stirred suspension of MCl2 [27 mg (7), 18 mg (8), 0.1 mmol] in
MeOH (3 mL). The temperature of the reaction mixtures was kept
at 30 °C for 1 h, whereupon clear solutions were formed. The
CH2Cl2 was evaporated and brownish-yellow solids started to pre-
cipitate. The solids were filtered off, washed with a small amount of
cold MeOH, and dried in high vacuum, yields of the noncrystalline
products: 66% (39 mg) (7) and 77% (28 mg) (8). Orange-red single
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crystals suitable for X-ray diffraction analysis were obtained by
recrystallization from CH2Cl2/MeOH (v/v 1:1) (7 and 8) or DMSO
(7).

Data for 7 (M = Pt): C15H15ClN2OPtTe (597.44): calcd. C 30.2, H
2.5, N 4.7; found C 30.1, H 2.5, N 4.5. IR: ν̃ = 3049 (w), 2924 (w),
2846 (w), 1622 (s), 1595 (s), 1476 (w), 1437 (w), 1377 (w), 1281 (w),
1250 (w), 1177 (w), 1096 (w), 1051 (w), 997 (w), 758 (w), 733 (w),
689 (w), 679 (w), 544 (w), 478 (w), 453 (w) cm–1. 1H NMR (CDCl3):
δ = 2.13–2.22 (m, 1 H, CH2), 2.48 (qd, J = 9.3, 5.4 Hz, 2 H, Te-
CH2), 2.75–2.83 (m, 1 H, CH2), 3.20 (dd, J = 14.7, 9.7 Hz, 1 H,
N-CH2), 3.78 (ddd, J = 13.0, 8.1, 5.1 Hz, 1 H, N-CH2), 7.31–7.35
(m, 2 H), 7.39–7.43 (m, 1 H), 7.56 (ddd, J = 7.3, 5.6, 1.5 Hz, 1 H),
7.86–7.88 (m, 1 H), 8.02 (dt, J = 7.7, 1.4 Hz, 1 H), 8.07 (tt, J =
5.3, 2.2 Hz, 2 H, Ph, py), 9.20–9.21 (m, 1 H, py) ppm. 13C NMR
([D6]DMSO): δ = 14.9 (Te-CH2), 32.2 (CH2), 45.5 (N-CH2), 116.7
(Te-Ph), 125.7, 128.0, 129.8, 130.2, 137.4, 141.7 (Ph, py), 144.5 (py),
152.4 (py), 172.3 (C=O) ppm. 125Te NMR ([D6]DMSO): δ = 537
(J|195Pt125Te| = 3215 Hz) ppm. 195Pt NMR ([D6]DMSO): δ =
–3450 ppm. MS (ESI+, CH2Cl2/MeOH): m/z (%) = 1815.85 (8) [3M
+ Na]+, 1218.90 (22) [2M + Na]+, 638.94 (9) [M + K]+, 620.94
(100) [M + Na]+, 598.96 (8) [M + H]+, 562.98 (9) [M – Cl]+, 484.94
(14) [M – py, – Cl]+. HRMS: m/z calcd for [M + Na]+ 620.9402;
found 620.9444.

Data for 8 (M = Pd): C15H15ClN2OPdTe (508.75): calcd. C 35.4,
H 3.0, N 5.5; found C 35.0, H 3.1, N 5.4. IR: ν̃ = 3069 (w), 3044
(w), 2994 (w), 2926 (w), 2849 (w), 1611 (s), 1585 (s), 1570 (s), 1474
(w), 1433 (w), 1373 (m), 1358 (m), 1283 (w), 1248 (w), 1171 (w),
1138 (w), 1092 (w), 1049 (w), 997 (w), 935 (w), 806 (w), 781 (w),
756 (m), 735 (m), 689 (m), 655 (w), 542 (w), 509 (w), 473 (w), 449
(w), 407 (w) cm–1. 1H NMR (CDCl3): δ = 2.06–2.16 (m, 1 H, CH2),
2.46–2.57 (m, 2 H, Te-CH2), 2.65–2.71 (m, 1 H, CH2), 3.02 (dd, J
= 14.7, 9.7 Hz, 1 H, N-CH2), 3.62 (dd, J = 14.8, 6.9 Hz, 1 H, N-
CH2), 7.33–7.37 (m, 2 H), 7.41–7.45 (m, 1 H), 7.50 (ddd, J = 7.2,
5.4, 1.6 Hz, 1 H), 7.92 (dd, J = 7.8, 1.5 Hz, 1 H), 7.98 (td, J = 7.6,
1.5 Hz, 2 H), 8.09–8.12 (m, 2 H, Ph, py), 8.93–8.95 (m, 1 H,
py) ppm. 13C NMR ([D6]DMSO): δ = 15.3 (Te-CH2), 32.2 (CH2),
45.2 (N-CH2), 118.1 (Te-Ph), 125.4, 127.6, 130.0, 130.1, 137.6,
141.6 (Ph, py), 146.1 (py), 153.8 (py), 172.2 (C=O) ppm. 125Te
NMR ([D6]DMSO): δ = 577 ppm. MS (ESI+, CH2Cl2/MeOH): m/z
(%) = 1564.66 (6) [3M + K]+, 1548.68 (31) [3M + Na]+, 1094.84
(6) [2M – H, + 2K]+, 1056.76 (21) [2M + K]+, 1040.78 (46) [2M +
Na]+, 982.83 (34) [2M – Cl]+, 586.94 (11) [M + 2K]+, 548.86 (26)
[M + K]+, 532.89 (55) [M + Na]+, 510.91 (13) [M + H]+, 474.93
(100) [M – Cl]+, 446.90 (35) [M – Cl, – (CO)]+. HRMS: m/z calcd.
for [M + Na]+ 532.8867; found 532.8875.

[PtI3(L1-κN,N�,Te)] (9): A solution of HL1 (37 mg, 0.1 mmol) in
CH2Cl2 (2 mL) was added dropwise to a stirred suspension of PtCl2
(27 mg, 0.1 mmol) in MeOH (2 mL). The reaction mixture was
heated to reflux until a brown precipitate of complex 7 was formed.
The suspension was treated with a solution of iodine (50 mg,
0.2 mmol) in methanol (1 mL) and stirred for a further 5 min at
room temperature. Finally, the solvent was removed and the solid
was recrystallized from CH2Cl2/CHCl3/MeOH (v/v/v 1.5:4:1.5).
Slow evaporation on air gave black blocks, yield 75% (71 mg).
C15H15I3N2OPtTe (942.70): calcd. C 19.1, H 1.6, N 3.0; found C
19.1, H 1.6, N 2.9. IR: ν̃ = 3051 (w), 2980 (w), 2924 (w), 2851 (w),
1670 (w), 1638 (w), 1612 (m), 1582 (s), 1568 (s), 1520 (w), 1474 (w),
1431 (m), 1406 (m), 1383 (m), 1304 (w), 1292 (w), 1277 (w), 1250
(m), 1192 (w), 1171 (w), 1144 (w), 1092 (w), 1045 (w), 1030 (m),
1000 (m), 996 (w), 934 (w), 779 (w), 754 (m), 735 (s), 677 (m), 654
(m), 538 (w), 449 (w) cm–1. 1H NMR (CDCl3): δ = 2.90–3.39 (m,
4 H, CH2, Te-CH2), 3.63–3.84 (m, 1 H, N-CH2), 3.95–4.16 (m, 1
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H, N-CH2), 7.34–7.90 (m, 4 H), 8.07 (d, J = 7.6 Hz, 1 H), 8.16 (dd,
J = 16.0, 7.2 Hz, 2 H), 8.49–8.76 (m, 1 H, Ph, py), 9.78 (d, J =
5.0 Hz, 1 H, py) ppm. 13C NMR ([D6]DMSO): δ = 15.1 (Te-CH2),
26.4, 26.7 (CH2), 44.2 (N-CH2), 117.5 (Te-Ph), 122–138 (Ph, py),
148–150 (py), 164.7 (C=O) ppm. 125Te NMR ([D6]-
DMSO): δ = 973 ppm. 195Pt NMR ([D6]DMSO): δ = 2367 ppm.

[PdI2(PhTeI)2] (10): HL1 (37 mg, 0.1 mmol) dissolved in CH2Cl2
(2 mL) was added dropwise to a stirred suspension of PdCl2
(18 mg, 0.1 mmol) in MeOH (2 mL). The reaction mixture was
heated to reflux and treated with a solution of iodine (50 mg,
0.2 mmol) in MeOH/CH2Cl2 (4:1 v/v, 2.5 mL). The resulting solu-
tion was stirred for a further 5 min at 35 °C, followed by evapora-
tion of the solvent. The remaining oily residue was redissolved in
a mixture of CH2Cl2/CHCl3/MeOH (1.5:4:1.5 v/v/v) and kept for
crystallization. A small amount of black plates crystallized within
one week. Complete evaporation of the mixture again gave an unat-
tractive brown oil, which was finally discarded, yield 3 mg (6 %).
C12H10I4PdTe2 (1023.43): calcd. C 14.1, H 1.0; found C 15.6, H
1.4. IR: ν̃ = 3044 (w), 1568 (w), 1508 (w), 1470 (m), 1431 (m), 1325
(w), 1304 (w), 1292 (w), 1177 (w), 1153 (w), 1051 (w), 1013 (w),
995 (m), 800 (w), 731 (s), 683 (s), 447 (w) cm–1. 1H NMR ([D6]-
DMSO): δ = 6.67–8.47 (m, 10 H, Ph) ppm.

[MCl(L2-κS,N,Te)] [M = Pt (11), Pd (12)]: HL2 (52 mg, 0.1 mmol)
was dissolved in CH2Cl2 (2 mL) and added dropwise to a stirred
suspension of MCl2 [27 mg (11), 18 mg (12), 0.1 mmol] in MeOH
(2 mL). The reaction mixture was heated to reflux for 1.5 h and the
solvent was removed. The initially crude viscous residue solidified
to a brown (11) or dark brown (12) powder by repeated treatments
with diethyl ether. The solid was washed with Et2O and dried in
high vacuum, yield 72 mg (95%) (11) and 62 mg (97%) (12).

Data for 11 (M = Pt): C24H24ClN3PtSTe (744.68): calcd. C 38.7,
H 3.3, N 5.6; found C 40.6, H 4.1, N 5.6. IR: ν̃ = 3048 (w), 2924
(w), 2853 (w), 1599 (m), 1568 (m), 1539 (s), 1489 (s), 1474 (m),
1435 (s), 1404 (w), 1398 (w), 1373 (w), 1296 (w), 1261 (w), 1177
(w), 1159 (w), 1111 (w), 1094 (w), 1070 (w), 1016 (w), 997 (w), 800

Table 5. Crystal data and details of the structure determinations.

[PtCl(L1-κN,N�,Te)] [PdCl(L1-κN,N�,Te)]4· [PtI3(L1-κN,N�,Te)]· [PdI2(PhTeI)2] [HgCl2(HL2-κS,Te)]·
MeOH·1/2 H2O 3/2 H2O 1/8 H2O

Formula C15H15ClN2OPtTe C61H65Cl4N8O5.5Pd4Te4 C15H15I3N2O2.5PtTe C12H10I4PdTe2 C24H25Cl2N3O0.125STeHg
Mw 597.43 2076.01 944.68 1023.40 788.62
Crystal system monoclinic triclinic monoclinic orthorhombic triclinic
a [Å] 10.654(2) 14.700(2) 12.447(1) 47.189(1) 9.675(1)
b [Å] 15.693(2) 17.132(2) 13.714(1) 16.871(2) 12.197(1)
c [Å] 9.927(2) 18.545(2) 14.013(2) 9.784(4) 13.503(1)
α [°] 90 114.27(1) 90 90 90.52(1)
β [°] 108.61(1) 107.55(1) 109.28(1) 90 104.84(1)
γ [°] 90 109.59(1) 90 90 111.62(1)
V [Å3] 1572.9(5) 3446.6(7) 2257.8(4) 7786(3) 1422.4(2)
Space group P21/c P1̄ P21/n Fdd2 P1̄
Z 4 2 4 16 2
Dcalcd. [g cm–3] 2.523 2.000 2.844 3.492 1.841
μ [mm–1] 10.907 2.894 11.596 10.222 6.693
Abs. correction integration integration SADABS integration SADABS
Tmin. 0.3321 0.3495 0.1847 0.1849 0.0976
Tmax. 0.6197 0.8688 0.3619 0.2783 0.6165
Reflections 10414 40701 51089 5703 42613
Independent 4223 18471 4616 3697 8705
refl.
Parameters 190 805 214 172 299
R1/wR2 0.0345/0.0493 0.0438/0.0939 0.0442/0.1321 0.0286/0.0583 0.0261/0.0979
GOF 0.842 0.880 1.024 0.911 1.327
CCDC number CCDC-1053765 CCDC-1053766 CCDC-1053767 CCDC-1053768 CCDC-1053769
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(w), 768 (w), 735 (m), 692 (s), 557 (w), 453 (w) cm–1. 1H NMR
([D6]DMSO): δ = 1.46–2.55 (m, 4 H, CH2, Te-CH2), 3.09–3.96 (m,
5 H, N-CH2, CH3), 6.90–8.11 (m, 15 H, Ph) ppm. 13C NMR ([D6]-
DMSO): δ = 9.0 (Te-CH2), 28.9 (CH2), 45.9 (N-CH2), 52.8 (CH3),
115.3 (Te-Ph), 123–141 (Ph), 145.4 (N-Ph), 170.7 (C=N), 189.8
(C=S) ppm. 125Te NMR (CDCl3): δ = 515 (J|195Pt125Te| =
2303 Hz) ppm. 195Pt NMR ([D6]DMSO): δ = –3663, –3792 ppm.
MS (ESI+, CH2Cl2/MeOH): m/z (%) = 1532.05 (1) [2M – Cl,
+ 2K]+, 1525.00 (1) [2M + Cl]+, 1491.02 (17) [2M + 2H]+, 1455.04
(2) [2M – Cl, + H]+, 1077.07 (10) [2M – PtCl, – TePh, + Na]+,
783.97 (1) [M + K]+, 768.00 (1) [M + Na]+, 746.01 (8) [M]+, 710.04
(14) [M – Cl]+, 105.04 (100) [PhNCH2]+. HRMS: m/z calcd. for
[M]+ 746.0089; found 746.0139.

Data for 12 (M = Pd): IR: ν̃ = 3048 (w), 2963 (w), 2924 (w), 2859
(w), 1587 (s), 1545 (s), 1491 (s), 1474 (s), 1447 (s), 1435 (s), 1396
(m), 1368 (m), 1344 (m), 1302 (m), 1265 (m), 1157 (w), 1090 (m),
1070 (m), 1016 (m), 997 (m), 903 (w), 802 (w), 768 (w), 735 (m),
692 (s), 559 (m), 453 (w) cm–1. 1H NMR (CDCl3): δ = 1.51–2.66
(m, 4 H, CH2, Te-CH2), 3.16–3.98 (m, 5 H, N-CH2, CH3), 6.89–
8.53 (m, 15 H, Ph) ppm. 13C NMR ([D6]DMSO): δ = 9.2 (Te-CH2),
28.9 (CH2), 46.3 (N-CH2), 52.8 (CH3), 115.3 (Te-Ph), 123–141 (Ph),
145.0 (N-Ph), 170.0 (C=N), 189.8 (C=S) ppm. 125Te NMR ([D6]-
DMSO): δ = 539, 542 (E/Z isomers) ppm. MS (ESI+, CH2Cl2/
MeOH): m/z (%) = 1316.96 (1) [2M – Cl, + K]+, 1276.92 (9) [2M –
Cl]+, 657.95 (11) [M + H]+, 621.98 (39) [M – Cl]+, 516.07 (15) [M –
PdCl]+, 206.94 (16) [PhTe]+, 105.06 (100) [PhNCH2]+. HRMS: m/z
calcd. for [M + H]+ 657.9554; found 657.9513.

[HgCl2(HL2-κS,Te)] (13): A solution of HL2 (52 mg, 0.1 mmol) in
CH2Cl2/MeOH (1:1 v/v, 1 mL) was added dropwise to a stirred
solution of HgCl2 (27 mg, 0.1 mmol) in MeOH (1 mL). A brownish
precipitate formed immediately. The reaction mixture was stirred
for a further 20 min at room temperature. The solid was filtered
off, washed with MeOH and dried in high vacuum, yield of the
noncrystalline product: 84% (66 mg). Colorless single crystals suit-
able for X-ray diffraction analysis were obtained by recrystalli-
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zation from DMSO. C24H25Cl2HgN3STe (786.64): calcd. C 36.6, H
3.2, N 5.3, S 4.1; found C 33.6, H 3.1, N 4.5, S 4.0. IR: ν̃ = 3254
(w), 3107 (w), 3051 (w), 2926 (w), 1585 (m), 1549 (s), 1491 (m),
1476 (m), 1443 (m), 1398 (w), 1369 (w), 1346 (w), 1300 (m), 1240
(w), 1173 (w), 1094 (m), 1072 (w), 997 (w), 874 (w), 849 (w), 768
(w), 731 (m), 689 (m), 559 (w), 527 (w), 457 (w) cm–1. 1H NMR
([D6]DMSO): δ = 1.71–2.60 (m, 4 H, CH2, Te-CH2), 2.82–3.58 (m,
5 H, N-CH2, CH3), 6.78–7.92 (m, 15 H, Ph), 10.65 (s, 1 H,
NH) ppm. 13C NMR ([D6]DMSO): δ = 19.5 (Te-CH2), 29.2 (CH2),
44.2, 43.6 (N-CH2), 55.5 (CH3), 115.6 (Te-Ph), 126.3, 126.8, 127.7,
128.8, 128.9, 129.3, 129.7, 130.2, 130.3, 132.7, 132.9, 137.8, 139.4
(Ph), 145.0 (N-Ph), 161.2 (C=N), 184.2 (C=S) ppm. 125Te NMR
([D6]DMSO): δ = 393, 398 ppm. 199Hg NMR ([D6]DMSO): δ =
–1227 ppm. MS (ESI+, CH2Cl2): m/z (%) = 1301.09 (2) [2M –
HgCl2]+, 1267.11 (4) [2M – HgCl2, – Cl]+, 850.17 (9) [M + H, +
Na, + K]+, 818.14 (11) [M – 2Cl, + Na, + K]+, 774.21 (1) [M –
HCl, + Na]+, 752.03 (1) [M – Cl]+, 516.09 (7) [M – HgCl2, – H]+.

X-ray Crystallography: The intensities for the X-ray determinations
were collected with a STOE IPDS 2T instrument {[PtCl(L1-
κN,N�,Te)], [PdCl(L1-κN,N�,Te)]4·MeOH·1/2 H2O and
[PdI2(PhTeI)2]} at T = 200 K and with a BRUKER Apex II
([PtI3(L1-κN,N�,Te)]·3/2H2O and [HgCl2(HL2-κS,Te)]·1/8H2O)
with Mo-Kα radiation (λ = 0.71073 Å) at 296 K. Standard pro-
cedures were applied for data reduction and absorption correction.
Structure solution and refinement were performed with SHELXS-
97 and SHELXL-97.[46] Hydrogen atom positions were calculated
for idealized positions and treated with the “riding model” option
of SHELXL. More details on data collections and structure calcu-
lations are contained in Table 5. Additional information on the
structure determinations have been deposited with the Cambridge
Crystallographic Data Centre (Cambridge, UK).

The CCDC numbers given in Table 5 contain the supplementary
crystallographic data for this paper. These data can be obtained
free of charge from The Cambridge Crystallographic Data Centre
via www.ccdc.cam.ac.uk/data_request/cif.

Computational Details: Density functional theory calculations were
performed using the Gaussian code.[47] The hybrid B3LYP func-
tional[48,49] was used to describe the exchange and correlation func-
tional. We used the CEP-321G split-valence effective core potential
basis set for the light (H, C, and O) atoms, and the all electron
split valence 6-31G basis set, augmented with (d,p) polarization
functions, for the heavy (Pd, Te, and I) atoms. The electron localiza-
tion function was calculated by using the Dgrid code,[50] and its
contour map was constructed by using the Chemcraft software.[51]

Bader analysis was performed by using the aim-uc code.[52]

Supporting Information (see footnote on the first page of this arti-
cle): 13C NMR and ESI mass spectra; computational details.
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