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C11H12F2N4O2, monoclinic, P21/n, a = 8.2282(16) Å,
b = 7.1146(13) Å, c = 21.567(4) Å, β = 100.016(3)°, V = 1243.3(4) Å3,
Z = 4, Rgt(F ) = 0.0403, wRref(F 2) = 0.1210, T = 296(2) K.

Table 1 contains crystallographic data and Table 2 con-
tains the list of the atoms including atomic coordinates and
displacement parameters.

1 Source of materials

3-Aminopyridine, triethylamine, and dichloromethane were
added to a 100mL one-necked flask, cooled to 0 °C, and a so-
lution of 4-(difluoromethyl)-1-methyl-1H-pyrazole-3-carbonyl
chloride dissolved in dichloromethane was added slowly
under stirring conditions. And they were stirred for 6 h at
room temperature. The title compound was obtained by
elution and purification using silica gel column chromatog-
raphy. The crystals of the title compound were obtained after
1 week (Tables 1 and 2).

2 Experimental details

All H atoms were included in calculated positions and
refined as riding atoms, with C–H = 0.90–0.97 Å with

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II CCD, φ and ω scans
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 authors: Ji Zhang, Jiangxi Agricultural University, Jiangxi
Provincial Key Laboratory of Improved Variety Breeding and Efficient
Utilization of Native Tree Species (2024SSY04093), East China Woody
Fragrance and Flavor Engineering Research Center of National Forestry and
Grassland Administration, The Institute of Plant Natural Products and
Forest Products Chemical Engineering, Nanchang 330045, China,
E-mail: ex1990111@163.com. https://orcid.org/0000-0001-5953-0426; and
Xian-Nv Gan, Jiangxi University of Finance and Economics, Nanchang
330077, China, E-mail: 1661987271@qq.com
Hao-Wen Huang, Hao-Hong Liu and Si-Tong Lin, Jiangxi Agricultural
University, Jiangxi Provincial Key Laboratory of Improved Variety Breeding
and Efficient Utilization of Native Tree Species (2024SSY04093), East China
Woody Fragrance and Flavor Engineering Research Center of National
Forestry and Grassland Administration, The Institute of Plant Natural
Products and Forest Products Chemical Engineering, Nanchang 330045,
China

Z. Kristallogr. - N. Cryst. Struct. 2025; 240(2): 311–313

Open Access. © 2025 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-2024-0487
mailto:ex1990111@163.com
https://orcid.org/0000-0001-5953-0426
https://orcid.org/0000-0001-5953-0426
mailto:1661987271@qq.com


Uiso(H) = 1.5Ueq(C) for methyl H atoms and 1.2Ueq(C) for all
other H atoms.

3 Comments

Succinate dehydrogenase inhibitors (SDHI) are highly active
against awide range of pathogenic fungi andhave become the
fastest growing new fungicides in recent years.5 Succinate
dehydrogenase inhibitors mainly inhibit the activity of suc-
cinate dehydrogenase in pathogenic fungi, block the electron
transfer from succinate to ubiquinone, inhibit the tricarbox-
ylic acid (TCA) cycle, reduce adenosine triphosphate (ATP)
synthesis, reduce the metabolic level of pathogenic fungi, and
ultimately inhibit the growth of mycelium.6,7 Based on the
analysis of commercially available SDHI, it has been found
that such fungicides usually consist of three fragments: car-
boxylic acid, amide bond and amine.8,9 Most of the newly
developed SDHIs undergo group substitution and active

substructure splicing while retaining the amide bond back-
bone.10 SDHI fungicides have the advantages of novel struc-
ture, ease of development, high activity, high selectivity, and
good market prospects.11,12 Although it has been applied as
an agricultural fungicide for nearly 70 years, it is still widely
concerned by researchers in the field of pesticides and is one
of the hotspots for the creation of new pesticides.13

In the molecules of the title structure bond lengths and
angles are very similar to those given in the literature.14,15

In the title structure, the dihedral angle between pyridine
ring and pyrazole ring is 32.18(6)°. The torsion angles of
C8–C7–C6–O1, C8–C7–C6–N2, C7–C6–N2–C5 and C6–N2–C5–C4
are 3.1(2)°, −177.0(1)°, −176.0(1)° and 25.9(2)°, respectively.
Intermolecular N–H⋯O hydrogen bonds and O–H⋯N
hydrogen bonds connect adjacent molecules to form a
one-dimensional chain structure. Intermolecular O–H⋯O
hydrogen bonds further connect adjacent one-dimensional
chain structures to form two-dimensional network
structures.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
N . () . () . () . ()
HA . . . .*
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
F . () . () . () . ()
F . () . () −. () . ()
HB . () . () . () . ()*
HC . () . () . () . ()*
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