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Abstract
C11H13Cl3O2Te, monoclinic, P21/c (no. 14), a= 11.0098(8) Å,
b= 16.471(1) Å, c= 8.4975(7) Å, β= 99.421(7)°, V =
1520.17(19) Å3, Z = 4, Rgt(F)=0.0306, wRref(F2)=0.0852,
T = 293(2) K.

CCDC no.: 2023890

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and dis-
placement parameters.

Table 1: Data collection and handling.

Crystal: Colourless irregular
Size: 0.42×0.30×0.15 mm
Wavelength: Mo Kα radiation (0.71073 Å)
µ: 2.47 mm−1

Diffractometer, scan mode: Enraf Nonius TurboCAD4, ω
θmax, completeness: 29.0°, >99%
N(hkl)measured, N(hkl)unique, Rint: 4298, 4045, 0.032
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 3267
N(param)refined: 157
Programs: Absorption correction [1], Cad4

[2, 3], SIR2014 [4], SHELXL [5],
WinGX/ORTEP [6]

Source of material
To a suspension of 4-methoxyphenyl tellurium trichloride
in benzene, 3-methoxyprop-1-yne was added. The obtained
15:12:1 mixture of isomeric dichlorides was reduced with
a saturated sodium thiosulfate solution leading to a mix-
ture of tellurides prone to separation by column chromatog-
raphy. After separation, the major isomer was converted
to the title compound by treatment with sulfuryl chlo-
ride in dichloromethane and crystallised from a mixture of
dichloromethane and hexanes leading to colourless crystals.
Crystals of (I) were obtained from recrystallisation from its
CHCl3 solution. M. Pt.: 498–499 K. Micronalysis: Anal. C,
32.13; H, 3.19%. Calcd. for C11H13Cl3O2Te: C, 32.21; H, 3.18%.
1H NMR (500 MHz, CDCl3, r.t.): δ 8.22 (d, J = 9.1 Hz, 2H), 7.09
(d, J = 9.1 Hz, 2H), 6.52 (s, 1H), 4.64 (s, 2H), 3.89 (s, 3H), 3.61
(s, 3H). 13C NMR (125 MHz, CDCl3, r.t.): δ 162.5, 146.2, 136.6,

Open Access.© 2020 Ignez Caracelli et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0
International License.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Sunway Institutional Repository

https://core.ac.uk/display/346619009?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:ignez@df.ufscar.br
mailto:edwardt@sunway.edu.my
https://orcid.org/0000-0003-1401-1520


1536 | Caracelli et al.: C11H13Cl3O2Te

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

Te 0.72293(2) 0.13655(2) 0.81137(2) 0.04507(9)
Cl1 0.80518(9) 0.04336(6) 1.03270(12) 0.0654(2)
Cl2 0.64189(9) 0.22175(7) 0.57003(14) 0.0725(3)
Cl3 0.84040(11) −0.03913(8) 0.43545(13) 0.0793(3)
O1 1.2423(3) 0.2845(2) 0.7963(5) 0.0922(11)
O2 0.5494(2) 0.00773(18) 0.7294(4) 0.0700(7)
C1 0.9005(3) 0.18611(19) 0.8154(4) 0.0475(7)
C2 1.0035(3) 0.1381(2) 0.8543(4) 0.0528(7)
H2 0.994792 0.084156 0.882604 0.063*
C3 1.1196(3) 0.1695(2) 0.8518(4) 0.0565(8)
H3 1.188719 0.136878 0.879171 0.068*
C4 1.1325(4) 0.2490(2) 0.8089(5) 0.0635(9)
C5 1.0286(4) 0.2985(2) 0.7735(5) 0.0683(11)
H5 1.037507 0.352906 0.748237 0.082*
C6 0.9140(3) 0.2672(2) 0.7761(5) 0.0599(9)
H6 0.844881 0.300217 0.751527 0.072*
C7 1.3485(4) 0.2345(4) 0.8163(9) 0.115(2)
H7A 1.366135 0.215958 0.924781 0.173*
H7B 1.417260 0.265064 0.791731 0.173*
H7C 1.334114 0.188619 0.746083 0.173*
C8 0.7389(3) 0.0380(2) 0.6559(4) 0.0496(7)
C9 0.8207(3) 0.0396(2) 0.5607(4) 0.0566(8)
H9 0.870240 0.085374 0.560886 0.068*
C10 0.6491(4) −0.0279(2) 0.6721(5) 0.0648(10)
H10A 0.621526 −0.053311 0.569472 0.078*
H10B 0.686976 −0.068992 0.745895 0.078*
C11 0.4712(5) −0.0507(4) 0.7829(7) 0.0984(17)
H11A 0.443029 −0.088023 0.697977 0.148*
H11B 0.401829 −0.023894 0.814980 0.148*
H11C 0.515815 −0.079781 0.871921 0.148*

128.4, 119.2, 115.8, 68.0, 59.7, 55.5. 125Te NMR (157.97 MHz,
CDCl3, r.t) δ 906.5.

Experimental details
The C-bound H atoms were geometrically placed (C—
H=0.93–0.97 Å) and refined as riding with U iso(H)= 1.2–
1.5Ueq(C). Owing to poor agreement, one reflection, i.e.
(3 9 1), was omitted from the final cyles of refinement. A
correction for extinction effects was applied with a final
co-efficient=0.0078(5).

Comment
While not as well recognised as selenium compounds, tel-
lurium species are known to exhibit exciting biological
responses [7, 8]. Experiments [9], confirmed by molecular
docking studies [10], indicate that cysteine proteases, such
as Cathepsin B, are key targets for thiophilic tellurium com-
pounds, owing to the presence of a cysteine residue in the
active site. This is important as the inhibition of Cathepsin

B results in the disruption of crucial cellular processes. It
was in this connection that the title compound was originally
synthesised among an extensive series of related derivatives
[11]; experiments showed (I) not to be an effective inhibitor of
Cathepsin B.

The molecular structure of (I) is illustrated in the upper
part of the figure (35% displacement ellipsoids) and features
a Te(IV) centre coordinated by ipso-C [Te—C1= 2.114(3) Å],
vinyl-C [Te—C8= 2.118(3) Å] and two Cl Te—Cl1= 2.4811(9) Å
and Te—Cl2= 2.5243(10) Å] atoms. The immediate coordina-
tion geometry about the tellurium(IV) centre is therefore,
Ψ-trigonal bipyramid with the stereochemically active lone-
pair of electrons occupying the third position in the equato-
rial plane. However, other close contacts are evident, such as
an intramolecular Te· · ·O(methoxy) interaction of 2.864(3) Å.
Further, there is an intermolecular Te· · ·Cl secondary bond-
ing [12, 13] interaction with Te· · ·Cl2i = 3.4229(12) Å for sym-
metry operation (i): x, 1/2 − y, 1/2+ z. The participation of
the Cl2 atom in the secondary bonding interaction accounts
for the elongation of the Te—Cl2 bond length compared with
the Te—Cl1 bond. Taking into consideration the additional
Te· · ·O and Te· · ·Cl interactions, the coordination geome-
try may therefore be described as Ψ-pentagonal-bipyramidal
with the lone-pair of electrons occupying the fifth position in
the equatorial plane. The result of the intermolecular Te· · ·Cl
interactions is the formation of a supramolecular chain with
a zig-zag topology (glide symmetry) along the c-axis as shown
in the lower part of the figure.

There are four direct literature precedents for (I), namely,
the (4-MeOC6H4)Te[C(CMe2OH)=C(H)Cl]Cl2 [14], two confor-
mational polymorphs of (4-MeOC6H4)Te{C[C(H)(OH)(CH2)5]=
C(H)Ph}Cl2 [15] and (4-MeOC6H4)Te[C(Ph)=C(H)SPh]Cl2 [16],
each of which features the same C2TeCl2 core as in (I), with a
Ψ-trigonal-bipyramidal geometry, along with intramolecular
Te· · ·O or Te· · · S interactions.

In the crystal, the supramolecular chains are con-
nected by methylene-C—H· · ·O(methoxy) [C10—H10b· · ·O1i:
H10b· · ·O1i = 2.58 Å, C10· · ·O1i = 3.308(5) Å with angle
at H10b= 132° for symmetry operation (ii) 2 − x,
−1/2+ y, 3/2 − z] and methyl-C—H· · ·Cl(Te-bound) [C11—
H11b· · ·Cl1iii: H11b· · ·Cl1iii = 2.82 Å, C11· · ·Cl1iii = 3.646(6) Å
with angle at H11b= 145° for (iii): 1 − x, −y, 2 − z]
interactions to consolidate the three-dimensional packing.

Additional insight into the supramolecular association
was accomplished by calculating the Hirshfeld surface as
well as the full and decomposed two-dimensional fingerprint
plots employing Crystal Explorer 17 [17] and standard pro-
tocols [18]. The most dominant contacts to the calculated
surface are due to H· · ·Cl/Cl· · ·H contacts, at 37.7%, followed
closely by H· · ·H contacts, at 33.8%. Other prominent con-
tacts arise from H· · ·O/O· · ·H [9.3%], H· · ·C/C· · ·H [6.3%]
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and C· · ·C [3.1%] contacts. The percentage contribution from
Cl· · · Te/Te· · ·Cl contacts is only 1.8% with Cl· · ·Cl contacts
contributing 1.7% but, at separations greater than the sum of
the van der Waals radii.
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