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Abstract
C60H68O4N12Cl10Zn, triclinic, P1 (no. 2), a = 8.816 (2) Å,
b = 13.688 (4) Å, c = 15.169 (4) Å, α = 91.085 (5)°, β = 98.609
(4)°, γ = 106.874 (5)°,V = 1728.2 (8) A3, Z = 1, Rgt(F ) = 0.0615,
wRref(F

2) = 0.1709, T = 296 (2) K.

CCDC no.: 1060410

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list

of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

The (E )-(RS)-1-(2,4-dichlorophenyl)-4,4-dimethyl-2-(1,2,4-
triazol-1-yl)pent-1-en-3-ol (0.653 g, 0.200 mmol) was

Table : Data collection and handling.

Crystal: Colourless needle
Size . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [], SHELX [–],
Diamond []

*Corresponding author: Jie Li, College of Chemistry and Chemical
Engineering, Xinyang Normal University, Xinyang, Henan, 464000,
P. R. China, E-mail: lijie@xynu.edu.cn. https://orcid.org/0000-0002-
3104-1222
Biao Yan and Hongya Li, School of Chemistry and Chemical
Engineering, Yulin University, Yulin, Shaanxi, 719000, P. R. China.
https://orcid.org/0000-0002-7159-7911 (B. Yan)

Z. Kristallogr. - N. Cryst. Struct. 2022; 237(6): 1121–1123

Open Access. © 2022 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-2022-0384
mailto:lijie@xynu.edu.cn
https://orcid.org/0000-0002-3104-1222
https://orcid.org/0000-0002-3104-1222
https://orcid.org/0000-0002-7159-7911


dissolved in methanol (10 mL). Then, Zinc chloride
(0.136 g, 0.100 mmol) was added. Reaction was allowed to
stir at room temperature for 2 h. Colorless needle crystals
of the title compound were obtained by slow evaporation
from propanone.

Experimental details

Hydrogen atoms were placed in their geometrically
idealized positions and constrained to ride on their
parent atoms, with C–H = 0.96 Å (methyl), Uiso(H) = 1.5
Ueq(C), C–H = 0.98 Å (methine), Uiso(H) = 1.2 Ueq(C),
C–H = 0.93 Å (aromatic and alkenyl), Uiso(H) = 1.2 Ueq(C),
and O–H = 0.82 Å (hydroxyl), Uiso(H) = 1.5 Ueq(O).

Comment

The complexes containing transition metal and various
1,2,4-triazole ligands have been extensively investigated
because of their novel structures and potential applica-
tions in different fields, especially in pharmaceutical in-
dustry and agriculture [6, 7]. The pharmacological and
toxicological properties of many drugs are improved when
they form Zn(II) complexes [7–9]. As a broad spectrum

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso∗/Ueq

C . () . () −. () . ()
H . . −. .∗
C . () . () −. () . ()
H . . −. .∗
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .∗
C . () . () . () . ()
C . () . () . () . ()
HA . . . .∗
HB . . . .∗
HC . . . .∗
C . () . () . () . ()
HA . . . .∗
HB . . . .∗
HC . . . .∗
C . () . () −. () . ()
HA . . −. .∗
HB . . . .∗
HC . . −. .∗
C . () . () −. () . ()
H . . −. .∗
C . () . () −. () . ()
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .∗
C . () . () −. () . ()
C . () . () −. () . ()
H . . −. .∗
C . () . () −. () . ()
H . . −. .∗
C −. () . () . () . ()
H −. . . .∗
C . () . () . () . ()
H . . . .∗
C −. () . () . () . ()
C −. () . () . () . ()
H −. . . .∗
C −. () −. () . () . ()
C −. () −. () . () . ()
HA −. −. . .∗
HB −. −. . .∗
HC −. −. . .∗
C −. () −. () . () . ()
HA −. −. . .∗
HB −. −. . .∗
HC −. −. . .∗
C −. () . () . () . ()
HA −. . . .∗
HB −. . . .∗
HC −. . . .∗
C −. () . () . () . ()
H −. . . .∗
C −. () . () . () . ()
C −. () . () . () . ()

Table : (continued)

Atom x y z Uiso∗/Ueq

C −. () . () . () . ()
H −. . . .∗
C −. () . () . () . ()
C −. () . () . () . ()
H −. . . .∗
C −. () . () . () . ()
H −. . . .∗
Cl −. () . () −. () . ()
Cl . () . () −. () . ()
Cl . () . () −. () . ()
Cl −. () . () . () . ()
Cl −. () . () . () . ()
N . () . () −. () . ()
N . () . () −. () . ()
N . () . () −. () . ()
N −. () . () . () . ()
N −. () . () . () . ()
N . () . () . () . ()
O . () . () −. () . ()
HA . . −. .∗
O −. () −. () . () . ()
HA −. −. . .∗
Zn . . . . ()
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systemic 1,2,4-triazole fungicide, diniconazole (E )-(RS)-1-
(2,4-dichlorophenyl)-4,4-dimethyl-2-(1H-1,2,4-triazol-1-yl)
pent-1-en-3-ol, has been widely used to control various
fungi in many kinds of crops by inhibiting steroid deme-
thylation [10, 11].

The asymmetric unit of the title structure contains a
half Zn(II) cation, one chloride and two diniconazole
molecules to construct a newmononuclear complex. The
title compex is isomorphous to other transition metal
compexes using the same triazole ligand [12, 13]. The
Zn(II) cation is six-coordinated by two chlorido ligands
and four triazole ligands. The Zn–N length (Zn–N1 = 2.151
(3) Å, Zn–N4 = 2.143 (3) Å), Zn–Cl length (Zn–Cl1 = 2.5546
(11) Å), the N1–Zn–N4, N1–Zn–N4i, N1–Zn–Cl1, N4–Zn–
Cl1, N1–Zn–Cl1i, and N4–Zn–Cl1i bond angles of 90.32
(12)°, 89.68 (12)°, 90.88 (9)°, 91.69 (9)°, 89.12 (9)°, and
88.31 (9)°, respectively (symmetry code: (i) −x, −y, −z + 1)
are all in the expected ranges. The Zn(II) cation is the
center of symmetry so the bond angle of N1–Zn–N1ii,
N4–Zn–N4ii, and Cl1–Zn–Cl1ii is 180°. These parameters
are in agreement with closely related Zn(II) complexes
[14–16]. The title compound forms a O1–H1A···Cl1ii

(dO1···Cl1 = 3.125 (3) Å, 169.2°, symmetry code: (ii) x + 1, y,
z) and O2–H2A···Cl1iii (dO2···Cl1 = 3.133 (3) Å, 162.1°, sym-
metry code: (iii) −x − 1, −y, −z) hydrogen bond forming a
chain along the a-axis.
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