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Abstract
C20H12Cl2N2O4S2Pb, monoclinic, P21/c (no. 14), a = 13.2710(4) Å,
b = 16.7810(4) Å, c = 9.6857(2) Å, β = 96.5550(1)°,V = 2142.91(9) Å3,
Z = 4, Rgt(F ) = 0.0314, wRref(F 2) = 0.0807, T = 150.0 K.

CCDC no.: 2372851

Themolecular structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

3-Chlorothiophene-2-carboxylic acid (2.0mmol) was dissolved
in 20mL of anhydrous methanol. Pb(CH3COO)2 (1.0mmol)

dissolved in 10 mL of anhydrous methanol was added
dropwise to the above 3-chlorothiophene-2-carboxylic acid
solution and stirred for 2 h at 50 °C. Then 2,2′-dipyridyl
(1.0 mmol) was dissolved in 10 mL of anhydrous methanol
and added dropwise to the above solution and stirred for 3 h
at 50 °C cooled and filtered. The filtrate was left for slow
evaporation at room temperature. The yellow block crystals
were formed 14 days later. Yield: 41.7 %. Anal. Calcd. for
C20H12Cl2N2O4S2Pb: C, 34.98; H, 1.76; N, 4.08; S, 9.34; found: C,
34.87; H, 1.72; N, 4.10; S, 9.33.

2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized positions and constrained to ride on parent atoms.

3 Comment

In the last decades, the application of metal complexes for
the treatment of cancer were extensively explored and
consequently, metal complexes were recognized as prom-
ising anticancer agents.3,4 The chemical structures of thio-
phene and pyridine with heterocyclic compounds have
antibacterial, anticancer and anti-inflammatory effects.5,6 As
a part of our current research interest on the biological
activity of metal complexes, we report herein a new ternary
lead metal complex constructed by 3-chlorothiophene-
2-carboxylate and 2,2′-dipyridyl ligands. Single crystal

Table : Data collection and handling.

Crystal: Yellow block
Size . × . × .mm
Wavelength:
μ:

Mo Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

Bruker APEX-II, φ and ω
.°, >%

N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker, Olex

*Corresponding author: Zhongyu Zhang, College of Medicine and
Nursing, Dezhou University, Dezhou, 253000, Shandong, China,
E-mail: dzzhangzhongyu@163.com. https://orcid.org/0000-0003-0901-1016
Chunhua Fu, Wan Sun and Chunmeng Dong, College of Medicine and
Nursing, Dezhou University, Dezhou, 253000, Shandong, China

Z. Kristallogr. - N. Cryst. Struct. 2024; 239(5): 873–875

Open Access. © 2024 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2024-0211
mailto:dzzhangzhongyu@163.com
https://orcid.org/0000-0003-0901-1016


X-ray diffraction analysis demonstrates that the asym-
metric unit of the title structure contains one lead(II), two
3-chlorothiophene-2-carboxylate ligands and one 2,2′-dipyr-
idyl ligand. The bond distances of Pb–N are 2.560(4) and
2.568 (4) Å, bond lengths of Pb–O are 2.374(3)−2.719(4) Å,
respectively, which are similar with refs.7,8 The Pb (II) is six
coordinated by four oxygen and two nitrogen atoms from

the 3-chlorothiophene-2-carboxylic acid ligands and one
2,2′-dipyridyl. There are two four-membered chelate rings
(Pb–O(1)–C(1)–O(2), Pb(1)–O(3)–C(6)–O(4)) and one five-
membered chelate ring (Pb–N(1)–C(15)–C(16)–N(2)). But the
geometry of the complex is different from octahedron
geometry, which forms an umbrella-like geometry in
which Pb–O(2) bond serves as the umbrella handle.9,10
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Pb . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
S . () . () . () . ()
S . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . −. .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
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