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Abstract: Sulfur-ligated tellurium complexes continue to attract considerable attention owing to their intriguing stereochemical
behaviour and supramolecular associations. In this work, diethyl tellurium diiodide, [(C:Hs):Tel:] was reacted with ammonium salt of
morpholine dithiocarbamates in dichloromethane. Remarkably, morpholine dithiocarbamates led to Te—C bond cleavage, yielding
Te(C«H1oNO). The complexes were characterized by elemental analysis, FT-IR, 'H, *C NMR spectroscopy, and single-crystal X-ray
diffraction. Spectroscopic studies confirmed the presence of monodentate dithiocarbamate coordination in the bis-complexes. X-ray
analyses revealed that Te(C:H1NO) features Te—H agostic interactions and C-H-+-O hydrogen bonds leading to a hexameric
supramolecular association. These findings provide the structural evidence for Te—C bond cleavage in acyclic diethyl tellurium (IV)
systems, highlighting new pathways for organotellurium transformations and supramolecular assembly formation.
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1. Introduction

The sulfur ligated complexes of tellurium continue to be of
great interest for their steriochemical aspects and
supramolecular associations.!) The complexes of tellurium
in both its di- and tetravalent states with dithiocarbamates
are well known.®! Several reports on organotellurium(IV)
compounds with 1,1-dithioligands have appeared on N,N-
dialkyl dithiocarbamates,*2D but reports on related halo
derivatives of the type Me,TeXL have been limited to a few
N,N-dialkyl dithiocarbamates.!® The synthesis and
characterization through the X-ray crystal structures of
Me,TeX(S,CNEt;) (X=Cl, Br, 1) were reported by Drake
et.al.® The crystal molecular structure and solution NMR
data of MeTel(S:CNEt,), have been reported by Dakternieks
et. al.(1?

The reactions of organotelluriums involving cleavage of Te-
C bonds are known but they are restricted to
organotellurium(Il) complexes. McWhinnie et al.®
described the lability of organic groups from tellurium on
reaction of organotellurium (II) with a series of metal
compounds. Uemura et al.®¥ reported a palladium catalysed
cross coupling reaction between organic tellurides and
alkenes involving cleavage of Te-C bonds. Recently Singh
et al.?% reported Te-C bond cleavage in the reactions of
organotellurium(Il) compounds with HgCl, and Pt(COD)Cl,.
The Te-C bond cleaved product was first reported by our
group®® through substitution reactions of organo
(heterocyclic) tellurium(I'V) derivatives.

Recently our group reported on diethyl tellurium bis(N,N-
dialkyl dithiocarbamate) and cleavage of Te-C (acyclic)
bond in the substitution reactions of diethyl tellurium
diiodide®”.  We  herein  describe the synthesis,
characterization and (FT-IR, 'H, ’C and 'Te NMR)
spectral studies of dithiocarbamate derivatives of diethyl
tellurium diiodide [(C;Hs),Telz]. The unusual Te-C scission
occurs in the reaction between diethyl tellurium diiodide

[(CyHs):Tel,] and ammonium morpholine dithiocarbamate
(NH4S>,CNC4HgO) (1:2 molar ratio) and yields Te-C bond
cleaved product Te(CsHioNO). The structures of
Te(C4H10NO) have been determined through single crystal
X-ray diffraction studies.

2. Experimental
2.1 Reagents, general procedure & instrumentation

Diethyl tellurium diiodide (C,Hs),Tel,®” was prepared by
the modification of literature method developed by us in our
laboratory. Melting points were recorded in capillary tubes
and are uncorrected. iodoethane, Te metal, and copper
turnings were commercially obtained and used as received.
The organic solvents were dried by usual methods before
use. Microanalysis were carried out using a Heraeus Carlo
Erba 1108 analyzer. Tellurium content was estimated
volumetrically. FT-IR spectra were recorded using a
Shimadzu 8210 PC FT-IR spectrometer in the frequency
range 4000-350 cm™! with the samples in KBr discs. 'H and
BC NMR spectra were recorded at 300 MHz in CDCl;
solutions containing tetramethyl silane as internal standard
on a Varian DRX 300 NMR spectrometer.

2.2 Synthesis

2.2.1. Synthesis of (C:2Hs):Te(S2CNC4Hs0):
Te(S:2CNC4Hs0):2 (2)

The solution of diethyl tellurium diiodide (1.00g, 2.27
mmol) in dry dichloromethane (~ 25 ml) was added drop
wise to the suspensions of freshly prepared morpholine
dithiocarbamate (0.40g, 4.54 mmol). It was stirred for ~4h at
room temperature. The reaction mixture was filtered to
eliminate the insoluble material. The filtrate was
concentrated to ~10 ml under reduced pressure and kept
overnight. The few transparent crystals were obtained along
with creamish compound. The creamish residue was
characterized through elemental and spectral analysis and it

1 &

Volume 15 Issue 2, February 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR26219215743

DOI: https://dx.doi.org/10.21275/SR26219215743

1188


http://www.ijsr.net/
mailto:vikasnpgc2013@gmail.com

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2025: 7.089

corresponded to (C,Hs),Te[S.CNC4HsO]» (1) yield: 0.65¢g
(56.03%), m.p. 118 °C. Anal. Calc. for C1sH2sN,02S4Te: C,
33.0; H, 5.1; N, 5.4; Te, 24.96. Found: C, 32.9; H, 5.0; N,
5.3; Te, 24.98 %, FT-IR (KBr, cm™): 1459, 1423 (CN),
1026, 995 (CS), 552 (TeCHz); '"H NMR (8, ppm): 3.3 (4H, q,
TeCH»),1.8 (6H, t, TeCCHz3), 4.15 (8H, t, NCH>), 3.70 (8H,
t, OCH); *C NMR (8, ppm): 31.19 (4H, s, TeCHy),
10.90, 11.48, 13.57 (6H, t, TeCCH3), 50.86 (8H, s, NCH>),
66.14 (4H, s, OCH,), 1997.66 (s, S2CN); '»Te NMR (3,
ppm): 976.672. The transparent crystals were analysed
through X-ray diffraction study only and corresponded to
Te-C bond cleaved product Te(S:CNC.H30): (2) yield: 0.01
2 (0.86 %), m.p. 225 °C.

2.3 X-ray crystallography

A summary of the crystallographic, data collection and
refinement parameters for Te(S:2CNC,Hs0), (2), is given in
Table 1. The crystals of 2 was mounted on a Goniometer
Xcalibur, detector: MSC-Rigaku AKC6S diffractometer
using graphite-monochromatic MoKa radiation (A=0.71073
A). The structure of 2 was solved in space group P 1 21/cl.
The data were corrected for Lorentz, polarization and
absorption effects. The structures were solved by routine
heavy atom and Fourier methods (SHELXL-97)?®. Non-
hydrogen atoms were refined anisotropically by full-matrix
least squares refinements on F?, using the SHELXL-97
program with hydrogen atoms in idealized positions.
ORTEP diagram of compound 2 is shown in Figs. 1. The
details of supramolecular motifs is given in electronic
supplementary information (ESI).

X-ray structure of Te(CsH10NO) (2)

The X-ray structure analysis data of Te(CsHioNO) at
200(2)K reveals that Te atom is bonded to one morpholine
(C4H30) group through N-H bond (NH; group). We believe
that in the reaction of (C,Hs),Tel with ammonium
morpholine  dithiocarbamate (1:2) molar ratio; (i)
S:CNC4HgO  (morpholine  dithiocarbamate) group is
converted in to HoNC4HsO & CS; is given out and (ii)
simultaneously cleavage of Te-C bonds as well as Te-I
bonds of (C,Hs).Tel, occurs giving Te metal. The free Te
atom coordinates to HoNC4HsO through N-H bond which
can be best described as agostic interaction which are very
common in organo-transition metal chemistry involving
coordinatively unsaturated transition metal with a C-H bond
(resulting in Te---H interactions) (Fig. 1).
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Figure 1: Crystal structure of Te(C4H10NO)

Figure 2: Hexameric supramolecular association of
Te(C4H10NO)

In the unit cell of the complex Te(C4sHoNO) two types of
dimers are formed through the C(sp*)-H---O hydrogen bonds
& intramolecular Te---H(IN) (2.648 A) agostic
interactions®-3). The C(sp?®)-H---O hydrogen bond related
parameters are C(2)-O#1 = 3.615A, H2A)---O#1 = 2.625 A
and C(2)-H(2A)---O#1 = 150.89°. These are in close
agreement with our first report on C-H---O hydrogen bonds
in organotellurium complexes®?. These dimeric units are
joined together through intermolecular Te---H interactions
[Te---H(2N)=3.126A]@®3D resulting in the formation of
hexameric supramolecular associations (Fig. 2).

Table 1: Crystallographic data and structure refinement
details for complex 2

2

Formula CaHioNOTe
Formula weight 215.73
T/K 200(2) K
Wavelength (A) 0.71073
Crystal system Monoclinic
Space group P121/cl
Unit cell dimension
a(A) 6.6272(2)
b (A) 10.4287(3)
c(A) 102039(4)
a(’) 90
B() 98.885
v() 90
Volume(A?) 696.76(4)
V4 4
pe/Mg/m) 2.057
wmm'! 4.170
F(000) 404
Crystal size (mm?) 0.55x0.12x0.08
0 range (°) 5.00-32.41
Reflns collected 11116
Completeness to Omax(%) 98.6
Max., min. transmission 1.00000 and 0.56788
Refinement method
Restraints/params 2332/0/64
GoF (F?) 9’888
Final R indices R1_9'0233

wR2=0.0449
[1>20 (D] _
R indices (all data) R1=0.0377

wR2=0.0467
Largest difference peak /hole (e/ A)? 0.997 and -0.803
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3. Conclusion

The synthesis and detailed characterization of diethyl
tellurium bis (N, N-dialkyl dithiocarbamate) derivatives
have revealed unprecedented Te—C bond cleavage in
reactions of [(C:Hs):Tel.] with ammonium piperidine and
morpholine dithiocarbamates. Spectroscopic and
crystallographic analyses confirm that the resultant products,
Te(S2CNCsHio)2 and Te(CsH1oNO), adopt distinct structural
motifs stabilized by secondary Te:--S, Te:--H, and C-H---O
interactions, leading to higher-order supramolecular
assemblies. The study provides new insight into the
reactivity of organotellurium (IV) compounds and expands
the understanding of Te—C bond lability, potentially
enabling the design of novel tellurium-based coordination
and supramolecular systems.
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