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A first example of an aryltellurium(II) compound with three
different bonding modes to iodine featuring covalent and non-
covalent bonds such as two orthogonal, ambiphilic σ-hole
interactions is introduced: [MesTe(I)(I2)(I3)]

� . It is a member of a
series of mesityltellurenyl anions, which are formed during
reactions of (MesTe)2 with ZnI2, phenanthroline (phen) and
iodine. [Zn(phen)3][MesTe(I)2] (1), [Zn(phen)3][{MesTe(I)-(I)…Te-
(I)Mes}{MesTeI2}] (2) and [Zn(phen)3][MesTe(I)(I2)(I3)][MesTeI2] (3)
are isolated depending on the amount of iodine used. The

products contain tellurium atoms bonded to a variety of iodine
species (I� , μ2-I

� , I2 and I3
� ) and are, thus, perfectly suitable to

explore the amphiphilic behavior of tellurium(II) and its
relevance for the formation of non-covalent bonds, where
tellurium acts as both donor and acceptor simultaneously. The
character of chalcogen and halogen bonds are evaluated by the
combination of crystallographic data and computational meth-
ods.

Introduction

The interest in compounds with significant contributions of
non-covalent interactions between atoms involving electro-
philic regions in chalcogen and halogen centers has rapidly
emerged in the recent years. The potential exploitation of their
molecular and material properties is relevant for new applica-
tions in many fields.[1–8] Exemplarily, such compounds can be
used as photoactive materials for electronic applications, as
promoter of unusual redox processes,[9,10] or as potential
catalysts.[11–17] This also involves representatives with (prefera-
bly) heavy chalcogens, which can establish non-covalent
chalcogen-chalcogen and chalcogen-halogen interactions.[18]

Compounds containing electrophilic chalcogen atoms usually
accept electrons through σ-holes. Such molecular regions with
a positive electrostatic potential, which are located on the
opposite side of one of the covalent bonds of e.g. tellurium,
can be connected to a negatively polarized region of a donor
atom resulting in a non-covalent interaction (Figure 1).[2]

In other words, non-covalent bonds can be formed by
donor!σ*(E-R) interactions, in which the lone pair of a donor
atom interacts with the antibonding σ* orbital of the heavy
atom (E) and a more electronegative residue (R). The energy
difference between the σ(E-R) and σ*(E-R) orbitals diminishes
when going down the Periodic Table. Therefore, non-covalent
bonds are stronger for tellurium compared to those of selenium
or sulfur.[3,14,15] The exact nature of such σ-hole interactions is
subject of discussion in numerous reviews and general
considerations.[2–4,19–26] Figure 2 summarizes the main possibil-
ities of donor!σ* interactions on the basis of the halogen and
chalcogen bonding reported in the literature. To the best of our
knowledge, examples of compounds in which different σ-hole-
based bonding modes are established within the same
molecule are not yet known for tellurium. Their study would be
valuable and instructive for a deeper understanding of non-
covalent bonding modes and allow a direct comparison of the
individual contributions for the stabilization of such unusual
compounds.
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Figure 1. Presentation of a σ hole interaction. E=heavy chalcogen, R=alkyl
or aryl and R’=aryl, alkyl or halogen (F, Cl, Br, I).
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Results and Discussion

As a part of our systematic studies about the reactivity of low-
valent tellurium compounds, we performed reactions between
dimesityl ditelluride, zinc iodide, phenanthroline and iodine.
Different products are formed depending on the ratio of the
reactants (Scheme 1). Stirring an equimolar mixture of the
ditelluride, ZnI2 and iodine in acetonitrile results in the
precipitation of a red solid, which was identified as the
[Zn(phen)3]

2+ salt of diiodidomesityltelluride(II) (1). Single
crystals of the product were obtained directly from the reaction
mixture. The structure consists of isolated [MesTeI2]

� anions and
[Zn(phen)3]

2+ cations.[27] The Te� I bond lengths between
2.8736(5) and 3.0543(5) Å and the C� Te� I angles between
87.0(1) and 89.7(1)° are unexceptional and fall into the ranges,
which were observed for other structures containing isolated
[MesTeI2]

� ions.[28–32] An ellipsoid plot of the anion of compound
1 and more details about bond lengths and angles are given in
Figure 3 and Table 1 together with the values of compound 2,
which is formed when a substoichiometric amount of ZnI2 is
used.

Decreasing the amount of ZnI2 and, thus, limiting the
formation of sufficient counterions for the formation of 1,
results in a partial aggregation of the tellurium species and the
precipitation of a red solid of the composition [Zn-

(phen)3][{MesTe(I)� (I)� Te(I)Mes}{MesTe(I)2}] (2). The formation of
additional hydrolysis products with the water from phenanthro-
line hydrate became evident, particularly when these reactions
were performed in undried acetonitrile. The accompanied
decrease of the yields and purities could be avoided by the use
of an acetic anhydride/methanol mixture as solvent.

Single crystals of 2 were obtained directly from the reaction
mixture. The solid state structure consists of [Zn(phen)3]

2+

cations and isolated [MesTe(I)� (I)� Te(I)Mes]� and [MesTeI2]
�

anions (see Figure 3b). The formation of iodide bridges between
aryl tellurium units is not common and the present case is only
the second example for two tellurium(II) centers being con-
nected by one iodide bridge. The I22� Te3� I31 angle of 134.6(3)
is significantly bent, but roughly resembles the bonding
features found for the previously published anion
[{(2,6� Me2Ph)Te(I)}� (I)� {Te(I)(2,6-Me2PhTe)}]

� , in which also an
intermediate Te� (I)� Te angle of 148.5° was established, while in
the related mixed-valent Te(II)/Te(IV) compound {[(2,6-
Me2Ph)Te(I)}� (I)� {Te(I)2(2,6-Me2Ph)}] the iodide bridge is almost
linear with an Te-I� Te angle of 178.7°.[33] Much smaller Te� (I)� Te
angles between 90.2 and 99.9° are found when two Te(IV)

Figure 2. Schematic representation of the interactions of chalcogenyl units
with donors or acceptors to generate antibonding σ* orbitals: a) chalcogenyl
group interacting with an electron donor atom,[4,5,8] b) chalcogenyl group
interacting with an electrophilic atom,[2,3,6,8] and c) chalcogenyl group
interacting with two electron donors.[6,14] R=alkyl or aryl, and X=aryl, alkyl
or halogen (F, Cl, Br, I).

Scheme 1. Syntheses of the Te(II) compounds.

Figure 3. Structures of the anionic components of compounds 1 and 2.

Table 1. Selected bond angles (°) in 1 and 2.

Compound 1[a]

I1-Te1-I2 176.41(1), 176.75(1) I1� Te1� C11 89.0(1), 89.7(1)

I2-Te1-C11 87.4(1), 87.0(1)

Compound 2

I11� Te1� I12 177.85(3) I11� Te1� C11 87.1(2)

I12� Te1� C11 91.9(2) I21� Te2� I22 177.34(2)

I21� Te2� C21 95.4(2) I22� Te2� C21 87.1(2)

I22� Te3� I31 168.0(2) I22� Te3� C31 88.6(3)

I31� Te3� C31 92.8(2) I22� Te3� I31 134.6(3)

[a] Values for two independent species.
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centers are bridged.[32,34–38] But it should be mentioned that only
one of these examples contains a single iodide bridge.[32]

Having in mind the previously reported findings of Beck-
mann et al., that during the halogenation of diaryl ditellurides it
is essential to control the stoichiometry and dynamic exchanges
processes,[39] we used an excess of iodine in an additional
experiment. And indeed, the treatment of a (MesTe)2/ZnI2/Phen
mixture (1 : 1 : 3) with three equivalents of iodine results in the
formation of a red solid, which contains a variety of iodine-
based species. The composition of the product is best described
as [Zn(phen)3][{MesTe(I)2}][{MesTe(I)(I2)(I3)}] (3). Single crystals
suitable for X-ray diffraction precipitated directly from the
reaction mixture upon storing for several days in a refrigerator.
Figure 4 depicts the solid state structure of the anion(s).
Selected bond angles are summarized in Table 2.

Although weak I…I interactions between the two anions
cannot be completely excluded in compound 3, the treatment
of the two tellurium-containing units as independent species
seems to be appropriate. The I3C� I4 distance is as long as
3.75 Å and in none of the few examples with bridging
tetraiodido species an iodine-iodine distance larger than 3.5 Å
has been found.[40–47] This assumption is finally confirmed by a
Hirshfeld analysis, which gave I…I interactions as weak as weak

van der Waals contacts established between halogen atoms
and aliphatic C� H bonds.

Thus, the [MesTe(I)(I2)(I3)]
� anion represents a unique species

with a central heavy chalcogen atom being coordinated by
three different halogen ligands, which makes it interesting to
derive more information with regard to the bonding situation
around tellurium, but also inside the iodine species. An
inspection of the related tellurium-iodine bond lengths clearly
shows three different values with the somewhat surprising
result that the bond to the triiodide is the longest: �2.81 Å (I� ),
�2.99 Å (I2) and �3.11 Å (I3

� ). The iodine-iodine bonds of the
coordinated I2 species (�2.87 Å ) and inside the “iodine part” of
the triiodido ligand (�2.80 Å) are longer than in elemental
iodine (2.715(6) Å).[48] Surprisingly, this can be interpreted as a
significantly stronger donation of the aryltellurium(II) unit into
the σ* orbital of I2 compared to the much more delocalized
situation found in the I3

� moiety.
IR and Raman spectra of the compounds under study

expectedly show resolved bands of the Te� I and I� I vibrations
in the range between 120 and 200 cm� 1. A comparison of the
spectra and a Table containing the experimental data is
provided as Supporting Information (Figures S2.1 to S2.6). An
unambiguous assignment of the bands, however, could not be
made due to the complexity of the spectra resulting from the
presence of multiple iodotellurenyl anions and the lack of
similar compounds for comparison.[49–52]

The bonding of three different iodine species to one Te(II)
center gives the extraordinary opportunity to study different
covalent and non-covalent interactions in one single molecule.
Thus, we performed some DFT calculations on the
[MesTe(I)(I2)(I3)]

� ion to learn more about the bonding situation
within this molecule. The calculations were performed with a
variety of functionals including B3LYP, B3LYP-D3, CAM-B3LYP,
MP062X, PBE0-DH and MP2, all of which yield analogous
descriptions. The obtained geometry of the B3LYP optimized
using the triple ζ valence basis set with additional diffuse
functions def2-TZVPD in the gas phase gives the best compro-
mise between angular and distant accuracy. Results obtained
with the other functionals show much larger angular deviations
that outweigh the sometimes higher accuracies for the
calculated distances. Overlays between the experimental and
calculated structures for the regarded functionals (Figures S3.1.1
to S3.1.6) are shown in the Supporting Information, where also
a Table with the differences between the experimental and
calculated bonding parameters is deposited (Table S3.1.1). Main
deviations (for all functionals) are found for the Te1� I2A of
Figure 4 (the bond to the I2 moiety), while main angular
deviations are found for the Te1� I3A…I3B angle within the
Te� I3 moiety.

Figure 5 shows the electron localization function (ELF)
mapping obtained with the B3LYP functional. Similar ELF maps
are obtained with B3LYP-D3, CAM-B3LYP, M062X, PBE0-DH and
MP2. They are shown as Figure S3.2.1 in the Supporting
Information. Additionally, we added the ESP maps for all
fragments to visualize the σ-holes involved in the discussed
non-covalent interactions (Figures S3.2.2 to S3.2.8).

Figure 4. Structure of the anionic components of compound 3. The dotted
line between I3 C and I4 is topological and does not represent a bond.

Table 2. Selected bond angles (°) in compound 3.

I1� Te1� I2A 93.01(1) I1� Te1� I3A 179.72(1)

I1� Te1� C11 91.4(1) I2A� Te1� I3A 86.81(1)

I2A� Te1� C11 117.9(1) I3A� Te1� C11 88.5(1)

Te1� I2A� I2B 172.35(1) Te1� I3A� I3B 114.71(1)

I3A� I3B� I3C 172.01(1) I3B� I3C� I4 143.64(2)

I4� Te2� I5 176.54(2) I4� Te2� C21 89.6(1)

I5� Te2� C21 90.9(1)
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It is obvious that the three iodine-tellurium bonds differ
significantly. The monoiodide ligand shows features of a rather
covalent bond (i. e. shared electron pair density between the
contributing atoms). However, a distortion towards the iodide
ion confirms the partially coordinative character of this bond. In
comparison, the I2 ligand is positioned linearly on a lone-pair of
the tellurium atom, while it itself is electron-deficient along the
bond axis. Consequently, this bond shows features of a halogen
bond with the tellurium atom acting as donor into the anti-
bonding σ*(I� I) orbital. Finally, the triiodido ligand coordinates
to tellurium in trans-position to the monoiodido ligand. This
bond, thus, shows characteristics of a potential chalcogen bond
based on the absence of an electron pair on tellurium at the
donating site of the I3

� ligand. The s-character of the donor (in
the case of the I2 acceptor) iodine atoms increases from I2 via I�

to I3
� .
To further emphasize on these assumptions, we undertook

topological analyses as well as an NBO analysis. Indeed, the
second order perturbation analysis revealed energetically
relevant donations in the suspected pattern: The iodide
coordinates to tellurium building a covalent bond, while the
tellurium atom acts as an electron pair donor to the σ-hole of
the I2 ligand (LP(Te)!σ*(I� I): ca. 31.5 kcal/mol) and as an
electron pair acceptor with regard to two lone pairs of the
triiodide iodine donor atom (LP(I)!σ*(Te� I): ca. 22.5 kcal/mol &
LP(I)!σ*(Te� I): ca. 23.1 kcal/mol) establishing a chalcogen
bond, see Figure 6. The bond between the triiodides donor
atom and the corresponding I2 moiety inside of the triiodide is
consistent with a halogen bond (LP(I)!σ*(I� I): ca. 11.3 kcal/mol
& LP(I)!σ*(I� I): ca. 21.5 kcal/mol) and again involves two of the
iodide moieties lone pairs. The summary of relevant contribu-
tions in the NBO analysis is given in the Supporting Informa-
tion.

Further support for the bonding situation depicted in
Figure 6 is given by the results of an energy decomposition

analysis (EDA), which has been performed for several func-
tionals (see Supporting Information). Expectedly and in accord
with the previous methods, the results show, that all Te� I and
I� I interactions are considerably orbital controlled. Electrostatic
interactions also play a significant role, while dispersion is
nearly neglectable. The tellurium-iodide bond (Te1� I1 in Fig-
ure 4) is much more orbital-governed (covalent) compared to
the other Te� I bonds, which are similar to the bond between I�

and I2 in the I3
� anion.

A reduced gradient analysis (RDG) confirms the presence of
weak non-covalent interactions between tellurium and I3

� or I2
as well as within the I3

� moiety. The graphical RDG analysis is
shown in Figure 7.

We located a (3,� 1) critical bond along the bond axes of
the atoms involved in these interactions. The properties of the
electron density at the bond critical points further support the

Figure 5. Electron localization function (ELF) mapping in the {I� Te(I)� I} plane
of [MesTeI(I2)(I3)]

� (B3LYP). Atomic (3,� 3) critical points are brown, bond
(3,� 1) critical points are blue and ring (3,+1) critical points are orange. The
paths resulting between (3,� 3) and (3,� 1) critical points are shown as thick
black lines and correspond to bonds as defined by the quantum theory of
atoms in molecules (QTAIM).

Figure 6. Schematic representation of the bonding situation in the
[MesTe(I)(I2)(I3)]

� anion.

Figure 7. Reduced density gradient (RDG) analysis for the visualization of
weak interactions.[53]
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findings according to the quantum theory of atoms in
molecules (QTAIM). They allow an evaluation of the closed- or
shared-shell nature of bonds based on the electron density at
the bond critical point 1b, the Laplacian ~21b, eigenvalues of
the Hessian matrix λ1, λ2 and λ3 and the ellipticity ɛ.[54–57] The
criteria applied for the classification of the corresponding
interactions are explained in detail in the Supporting Informa-
tion. For the [MesTe(I)(I2)(I3)]

� anion under study following
information could be derived: (i) only the bond critical point on
the Te� C bond can be understood as a polar covalent bond, (ii)
the bonds between I� and tellurium are similar to the covalent
I� I bonds in both the triiodide as well as the iodine moieties.
They can be classified as non-polar, covalent bonds, (iii) the
bonds between tellurium and I3

� and I2 as well as the bond
between the iodide and the iodine inside of the triiodide
moiety are consistent with polar, non-covalent closed-shell
interactions and (iv) a large ellipticity emphasizes surprisingly
significant π-components in the bond between tellurium and I�

and I3
� .

Since the overall analysis of such systems may be tedious
when calculating all the above properties, we checked the
feasibility of some simple functions along the bonds between
the atoms involved to provide an easier way to distinguish the
different bonding types (i. e. to identify the donor and the
acceptor behavior in such cases). For this, we calculated the
orbital overlap distance functions as well as the localized orbital
locator (LOL) functions between the two respective atoms. Both
functions gave specific profiles for covalent bonds as well as
the non-covalent interactions discussed above. A superposition
of the respective graphs is shown in the Supporting Information
(Figures S3.3.2 and S3.2.3). It also contains a more detailed
explanation of the criteria for the assignment. It becomes
obvious that a characteristic profile of these function along the
bond corresponds to each type of bonds, which is well suitable
for a classification of the donor/acceptor contributions of atoms
to covalent and non-covalent bonds. For the present case, the
results support a bonding situation in [MesTe(I)(I2)(I3)]

� as is
depicted in Figure 6.

Conclusions

The tellurium(II) species of this study exemplifies the interac-
tions of tellurium(II) with different iodine species (I� , μ2-I

� , I2 and
I3
� ). Different types of σ-hole interactions within a single atom

of a single site within a single molecule were detected for the
first time for a tellurium atom in the [MesTe(I)(I2)(I3)]

� anion.
They are characterized by X-ray crystallography combined with
an analysis of the electronic bond properties derived from DFT
calculations.

Experimental Section
All chemicals were purchased commercially and used without
further purification. Solvents were dried by standard methods.
(MesTe)2 was prepared according to literature procedures.[58]

Elemental analyses were determined with a Heraeus Vario El III
elemental analyzer. FTIR spectra were recorded in a Bruker Vertex
spectrometer using attenuated total reflection (ATR). Confocal FT-
Raman spectra between 3600 and 60 cm� 1 were performed with a
Bruker Senterra micro-Raman spectrometer using a 785 nm laser.
125Te NMR spectra were recorded in DMSO on a Bruker-Avance III
600 MHz spectrometer. Me2Te was used as external standard.

Crystallography

The X-ray data were collected on a Bruker D8 Venture diffractom-
eter equipped with a Photon 100 detector, an Incoatec micro
focusing Montel optic X-ray tube with MoKα radiation (λ=

0.71073 Å), and an Oxford Cryostream 900 temperature unit
operating at 100 K. The structures were solved by direct methods
using SHELXT and refined with SHELXL on F2 using anisotropic
temperature parameters for all non-hydrogen atoms.[59,60] Hydrogen
atoms positions were calculated for idealized positions using the
riding-model option of SHELXL. All crystallographic illustrations are
original and were drawn with DIAMOND.[61]

Syntheses

[Zn(phen)3][MesTe(I)2]2 · CH3CN (1). (MesTe)2 (49.7 mg, 0.1 mmol) was
added to a mixture of ZnI2 (31.9 mg, 0.1 mmol) and phenanthroline
hydrate (59.4 mg, 0.3 mmol) dissolved in 10 mL of CH3CN/CH3OH
(1 :1). The mixture was stirred at room temperature for 10 min.
During this time, solid I2 (25.3 mg, 0.1 mmol) was added in small
portions. After an additional stirring for 5 min., the red precipitate
was filtered off, washed with CH3OH and dried. Red single crystals
formed from the mother liquor within three days. Spectroscopic
data (IR, Raman) and elemental analyses confirmed the identity of
both the precipitate and crystals as 1. Yield: 113.9 mg (69%).
Elemental analysis: Calcd for C56H48I4N7Te2Zn: C, 40.36; H, 2.89; N,
5.23%; Found: C, 40.01; H, 2.86; N, 5.29%. IR: ~v =3050 (w), 2962 (w),
2904 (w), 1623 (w), 1579 (w), 1514 (m), 1423 (m), 1140 (m), 1101
(m), 841 (s), 768 (m), 722 (s), 641 (m), 541 (m), 420 (m), 324 (m), 286
(m), 241 (m), 193 (s), 130 cm� 1 (s). Raman: ~v =132 (s), 109 cm� 1 (s).
125Te NMR (DMSO): δ= � 589 ppm.

Zn(phen)3][MesTe(I)� (I)� Te(I)Mes][MesTe(I)2] (2). (MesTe)2 (74.6 mg,
0.15 mmol) was added to a mixture of ZnI2 (31.9 mg, 0.1 mmol) and
phenanthroline hydrate (59.4 mg, 0.3 mmol) dissolved in 10 mL of
CH3CO2COCH3/CH3OH (1 :1). The mixture was stirred for 10 min at
room temperature and solid I2 (38 mg, 0.15 mmol) was added in
small portions. A red precipitate formed, which was filtered off after
stirring for an additional 5 min. and washed with CH3OH. A
crystalline material of the same compound deposited within three
days from the mother liquor. Spectroscopic data (IR, Raman) and
elemental analyses confirmed the homogeneity and thus identity
of both the precipitate and crystals as 2. Yield: 123.1 mg (62%).
Elemental analysis: Calcd for C63H57I5N6Te3Zn: C, 38.20; H, 2.90; N,
4.24%; Found: C, 38.58; H, 2.95; N, 4.38%. IR: ~v =3050 (w), 2962 (w),
2904 (w), 1623 (w), 1579 (w), 1514 (m), 1423 (m), 1140 (m), 1101
(m), 841 (s), 768 (m), 722 (s), 641 (m), 541 (m), 420 (m), 324 (m), 286
(m), 241 (m), 193 (s), 130 cm� 1 (s). Raman: ~v =136 (s), 105 (s),
63 cm� 1 (s). 125Te NMR (DMSO): δ= � 589 ([MesTeI2]

� ), � 257 ppm
([MesTe(I)� I� Te(I)Mes]� ).

[Zn(phen)3][MesTe(I)(I2)(I3)][MesTe(I)2] (3). (MesTe)2 (49.7 mg,
0.1 mmol) was added to a mixture of ZnI2 (31.9 mg, 0.1 mmol) and
phenantroline hydrate (59.4 mg, 0.3 mmol) dissolved in 10 mL of
CH3CO2COCH3/CH3OH (1 :1). The mixture was stirred for 10 min at
room temperature and solid I2 (76.1 mg, 0.3 mmol) was added in
small portions during this time. After an additional stirring for
5 min., the red precipitate formed was filtered off and washed with
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methanol. A crystalline material could be obtained from the mother
liquor by leaving it for three days at room temperature. Spectro-
scopic data (IR, Raman) and elemental analyses confirmed the
homogeneity and thus identity of both the precipitate and crystals
as 3. The low solubility of the product even in DMSO prevented
from the measurement of a 125Te NMR spectrum of reasonable
quality (only the signal of the [MesTe(I)2]

� anion could be detected
with low intensity). Yield: 120.6 mg (57%). Elemental analysis: Calcd
for C54H46I8N6Te2Zn: C, 30.67; H, 2.19; N, 3.97%; Found: C, 30.72; H,
2.19; N, 3.97%. IR: ~v =3050 (w), 2962 (w), 2904 (w), 1623 (w), 1579
(w), 1514 (m), 1423 (m), 1140 (m), 1101 (m), 841 (s), 768 (m), 722 (s),
641 (m), 541 (m), 420 (m), 324 (m), 286 (m), 241 (m), 193 (s),
130 cm� 1 (s). Raman: ~v =156 (s), 141 (w), 128 (s), 83 cm� 1 (s). 125Te
NMR (DMSO): δ= � 595 ppm.

Computational chemistry

DFT and MP2 calculations were performed on the high-perform-
ance computing systems of the Freie Universität Berlin ZEDAT
(Curta)[62] using the program package GAUSSIAN 16.[63] The gas
phase geometry optimization was performed using coordinates
derived from the X-ray crystal structure using GAUSSVIEW.[64] The
calculations were performed with the hybrid density functional
B3LYP, the dispersion (Grimme D3) corrected variant B3LYP-D3, the
long-range corrected variant CAM-B3LYP, the Minnesota hybrid
density functional M062X, the double hybrid functional PBE0-DH
and Møller-Plesset second-order perturbation theory (MP2).[65–71]

The triple-ζ relativistic pseudopotential def2-TZVPD basis set was
applied to all atoms including the respective effective core
potential (ECP) for Te and I.[72–74] All basis sets as well as the ECPs
were obtained from the basis set exchange database.[75] Frequency
calculations after the optimizations confirmed the convergence and
no negative frequencies were obtained. Further analysis of the
obtained wave-functions was performed with the free multifunc-
tional wavefunction analyzer Multiwfn.[76] The reduced density
gradient (RDG) method was used as implemented in Multiwfn and
visualized using the VMD package.[77,78] The Hirshfeld analysis on
the solid-state structure of of [Zn(bpy)3][MesTe(I)(I2)(I3)][MesTe(I)2]
was used as implemented in Multiwfn and visualized using the
VMD package.[77,78] Overlays of the experimental and calculated
structures were superimposed using Mercury.[79] The results of all
functionals indicate similar trends and numeric values.

Supporting Information
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