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Abstract
C60H68O4N12Cl10Mn, triclinic, P1 (no. 2), a = 8.9262(11) Å,
b = 13.7013(18) Å, c = 15.330(2) Å, α = 91.414(2)°, β = 98.951(2)°,
γ = 106.688(2)°, V = 1769.3(4) Å3, Z = 1, Rgt (F ) = 0.0443,
wRref (F 2) = 0.1222, T = 296(2) K.

CCDC No.: 1060305

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 displacement
parameters.

1 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, 0.2 mmol) was dissolved in meth-
anol (10 mL). Then, manganese chloride tetrahydrate
(0.198 g, 0.1 mmol) was added. Reaction was allowed to stir
at room temperature for 2 h. Pink needle crystal of the ti-
tle compound was obtained by slow evaporation from
propanone.

Table : Data collection and handling.

Crystal: Pink 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: Biao Yan, School of Chemistry and Chemical
Engineering, Yulin University, Yulin, Shaanxi 719000, P.R. China,
E-mail: donghuhai@qq.com. https://orcid.org/0000-0002-7159-7911
Ze-Jing Fan and Hong-Ya Li, School of Chemistry and Chemical
Engineering, Yulin University, Yulin, Shaanxi 719000, P.R. China

Z. Kristallogr. - N. Cryst. Struct. 2024; 239(1): 81–83

Open Access. © 2023 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-2023-0449
mailto:donghuhai@qq.com
https://orcid.org/0000-0002-7159-7911


2 Experimental details

Hydrogen atoms were placed in their geometrically ideal-
ized 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).

3 Comment

Triazole fungicides have the advantages of high efficiency,
broad spectrum, low toxicity to nontarget organisms, and
low resistance. Triazole fungicides can be used to control
fungal diseases, such as powdery mildews, rusts, and many
leaf spot fungi on a variety of plants [6]. In recent years,
they have been widely used in the food and environmental
fields [7, 8]. Diniconazole (E )-(RS)-1-(2,4-dichlorophenyl)-
4,4-dimethyl-2-(1H-1,2,4-triazol-1-yl) pent-1-en-3-ol is a chiral
triazole fungicide with protective, therapeutic, and erad-
icative effects. Its mode of action is to inhibit the demethy-
lation of steroids, which play an important role in the
ergosterol biosynthesis of basidiomycetes and ascomycetes,
it has strong bactericidal activity to ascomycotina,

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

Atom x y z Uiso*/Ueq

Mn . . . . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
Cl −. () . () . () . ()
Cl −. () −. () . () . ()
Cl −. () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
HA −. . . .*
O −. () . () . () . ()
HA −. . . .*
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 −. () . () −. () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

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 −. . . .*
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basidiomycotina, and deuteromycotina [9]. After applica-
tion, diniconazole can be absorbed by various parts of the
plant, and it has been widely used in cereals, fruit trees,
vegetables, and so on [10]. The pharmacological and toxico-
logical properties of many drugs are improved when they
form metal complexes [11–14]. In this paper, a new dinico-
nazole Mn(II) complex is described.

The asymmetric unit of the title structure contains a half
Mn(II) cation, one chlorine anion and two diniconazole
molecules to construct a new mononuclear complex.
The Mn(II) cation is six-coordinated by two chlorido ligands
and four triazole ligands. The Mn–N length (Mn–
N1 = 2.2559(18) Å, Mn–N4 = 2.2576(18) Å) and Mn–Cl length
(Mn–Cl1 = 2.5775(6) Å), the N1–Mn–N4, N1–Mn–N4i, N1–Mn–
Cl1, N4–Mn–Cl1, N1–Mn–Cl1i, andN4–Mn–Cl1i bond angles of
89.30(7)°, 90.70(7)°, 87.99(5)°, 90.84(5)°, 92.01(5)°, and 89.16(5)°,
respectively (symmetry code: (i) −x + 1, −y + 1, −z). Mn(II)
cation is the center of symmetry of the title compound, so the
bond angle of N1–Mn–N1i, N4–Mn–N4i, and Cl1–Mn–Cl1i is
180°. These are in agreement with closely related Mn(II)
complexes reported [15–18]. The title compound through
O1–H1A⋯Cl1ii (dO1⋯Cl1 = 3.1505(17) Å, 163.2°, symmetry code:
(ii) x− 1, y, z) andO2–H2A⋯Cl1ii (dO2⋯Cl1 = 3.1552(18) Å, 168.8°)
hydrogen bond forming a one-dimensional (1D) chain along
the a-axis.
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