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Abstract
C24H27FN6O4, monoclinic, C2 (no. 5), a = 19.7270(4) Å,
b = 6.4057(2) Å, c = 36.3058(8) Å, β = 94.602(2)°, V = 4573.0(2) Å3,
Z = 8, Rgt(F ) = 0.0625, wRref(F 2) = 0.1565, T = 100 K.

CCDC no.: 2375470

A part of 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.

*Corresponding author: Li Song, Shenzhen Salubris Pharmaceuticals Co.,
Ltd, Shenzhen 518118, P.R. China; and Guangdong Provincial Key Laboratory of
Cardiovascular Drug Research and Development, Shenzhen 518118, P.R. China,
E-mail: lisong@salubris.com. https://orcid.org/0009-0007-8079-4718
Xu Wen-Jie and Li Qin-Ze, Shenzhen Salubris Pharmaceuticals Co., Ltd,
Shenzhen 518118, P.R. China; and Guangdong Provincial Key Laboratory of
Cardiovascular Drug Research and Development, Shenzhen 518118,
P.R. China

Z. Kristallogr. - N. Cryst. Struct. 2024; 239(6): 1137–1140

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-2024-0331
mailto:lisong@salubris.com
https://orcid.org/0009-0007-8079-4718


Table : Data collection and handling.

Crystal: Colourless prism
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

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

Programs: SHELX,

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
F . () . () . () . ()
O . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . −. . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
OAa . () . () . () . ()
Oa . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
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1 Source of materials

The title compound was added to isopropyl acetate, stirred
for half an hour to form a saturated solution, then filtered
and allowed to evaporate at room temperature to yield
colorless prism crystals. The NMR spectra were acquired on
a Bruker Avance III HD 400 MHz spectrometer. X-ray
powder diffraction (XRD) intensities were measured at
293 K on a empyrean/Bragg-BrentanoHD diffractometer
(CuKα, λ = 1.54056 Å). 1HNMR (400 MHz, DMSO, ppm): δ 7.96
(m, 1H), 7.36 (br, 1H), 7.29 (d, 1H), 5.23 (s, 2H), 3.15 (m, 3H), 2.72
(m, 2H), 2.23 (s, 3H), 1.78 (d, 1H), 1.64 (d, 1H), 1.47 (m, 1H), 1.12
(m, 1H). PXRD: θ = 8.87, 9.74, 12.58, 14.54, 18.87, 19.51, 20.13,
20.77, 22.13, 23.35, 24.08, 25.36, 26.74, 27.83, 29.53, 30.38, 31.75,
33.25°.

2 Experimental details

The diffraction data obtained were processed using the
SHELXT software1 to solve the crystal structure. This

structure was further refined using full-matrix least-squares
procedures in SHELXL.2 Anisotropic refinement was applied
to non-hydrogen atoms, while hydrogen atoms were refined
isotropically.

3 Comment

Diabetes is a chronic disease where prolonged hyperglycemia
can cause damage to various organs of the body, leading to
various complications. Therefore, controlling blood glucose
levels is the primary goal of diabetes treatment.3 The title
compound belongs to the class of DPP-IV inhibitors, used for
the treatment of type II diabetes. Inhibition of DPP-IV in
the body can increase the levels of endogenous GLP 1(7–36)
and reduce the production of its antagonist GLP 1(9–36). Thus,
DPP-IV inhibitors may be effective against diseases associated
with DPP-IV activity, such as type II diabetes, diabetic dysli-
pidemia, impaired glucose tolerance (IGT), impaired fasting
plasma glucose (IFG), metabolic acidosis, ketosis, appetite
regulation, and obesity.4–6 DPP-IV inhibitors are currently
considered a new approach for the treatment of type 2
diabetes.7,8

The X-ray structural analysis of the compound reveals that
the asymmetric unit contains two ((3-(3-aminopiperidin-1-yl)-6-
methyl-5-oxo-1,2,4-triazin-4(5H)-yl)methyl)-4-fluorobenzonitrile
cations and two benzoic acid anions and two water molecules.
This cation can be seen as an aminopiperidinyl group and a
4-fluoro-2-methylbenzonitrile group (with a dihedral angle of
approximately 86.6°) connected to the adjacent positions of
an oxo-1,2,4-triazinyl group. The pKa value of benzoic
acid is 3.9, and another component’s pKa value is 8.6,
indicating that both are prone to forming salt compound.
In the infrared spectrum, the stretching vibrations at
3,056 cm−1 and 2,624 cm−1, as well as the deformation vibration
at 1,592 cm−1, can be attributed to the –NH3

+ groups. As shown
in figure (below), along the crystallographic b direction, the
twomain components of the compound formone-dimensional
ribbon-like supramolecule chains relying on the abundant
hydrogen bonds between their amino groups and carboxyl
groups (N⋯O = 2.719–2.789 Å). Hydrogen bonds between the
carboxyl/triazinyl groups and the surrounding guest water
molecules (O⋯O = 2.755–2.996 Å and O⋯N = 2.876–3.169 Å)
play a role in stabilizing the parallel packing of these one-
dimensional chains.
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Table : (continued)

Atom x y z Uiso*/Ueq

H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
O . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
OW . () . () . () . ()
HC . . . .*
HD . . . .*
OW . () . () . () . ()
HC . . . .*
HD . . . .*

aOccupancy: ..
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