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Abstract
C19H14FN5O, monoclinic, P21/c (no. 14), a = 7.2944(3) Å,
b = 12.2032(5) Å, c = 18.1070(7) Å, β = 95.807(4)°,

V = 1603.52(11) Å3, Z = 4, Rgt(F ) = 0.0451, wRref = 0.1217,
T = 100(2) K.

CCDC no.: 2370815

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 starting compounds were obtained from commercial
sources andwere usedwithout further purification. The NMR

Table : Data collection and handling.

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

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

Programs: Mercury, CrysAlisPRO, SHELX,, OLEX
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spectra were recorded on a Varian MR400 spectrometer with
standard pulse sequences operating at 400MHz for 1H NMR,
101MHz for 13C NMR. For the NMR spectra, DMSO-d6was used
as solvent. Chemical shift values are referenced to residual
protons (δ 2.49 ppm) and carbons (δ 39.6 ppm) of the solvent
as an internal standard. LC/MS spectra were recorded on a
ELSD Alltech 3,300 liquid chromatograph equipped with a UV
detector (λmax = 254 nm), API-150EX mass spectrometer and
using a Zorbax SB-C18 column, Phenomenex (100 × 4mm)

Rapid Resolution HT Cartridge 4.6 × 30mm, 1.8-μm. Elution
startedwith 0.1 M solution ofHCOOH inwater and endedwith
0.1 M solution of HCOOH in acetonitrile used a linear gradient
at a flow rate of 0.15 ml/min and an analysis cycle time of
25 min.

Synthesis of the title compound 4. The mixture of
1-(3-fluorophenyl)-1H-1,2,3-triazole-4-carbaldehyde (1 mmol,
150 mg), 5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one
(1mmol, 136mg), sodium acetate (0.2mmol, 13mg) was dis-
solved in ethanol (10 mL). The solution was refluxed for 2 h at
100 °C.After completion of the reaction, according to TLCdata,
the reaction mixture was cooled to room temperature. The
precipitate was filtered off, washed with ethanol, and crys-
tallized from ethanol, giving the yield of 260mg, 96.3 %.

Red crystals, m.p. 242–243 °C, LC/MS [MH]+ 348.2.

2 Experimental details

Using Olex2,5 the structure was solved by with the ShelXT4

structure solution program. Positions of the hydrogen atoms
were located from electron density difference maps and
refined by riding models with Uiso = nUeq of the carrier atom
(n = 1.5 for methyl group and n = 1.2 for other hydrogen
atoms).

3 Comment

3.1 Introduction

The development of new biologically active compounds
containing the cores of 1,2,3-triazole and pyrazole is of
undeniable interest for pharmaceutical and medical
research, as many of these compounds exhibit various types
of pharmacological activity.6–12 One of the key advantages of
hybrid molecules containing the cores of 1,2,3-triazole and
pyrazole is the opportunity for their broad structural
modification, allowing for targeted variation of the molec-
ular structure aimed at improving the pharmacological
properties of the substance. Earlier, as demonstrated by
the synthesis of diethyl 2,6-dimethyl-4-(1-(2-nitrophenyl)-
1H-1,2,3-triazol-4-yl)1,4-dihydropyridine-3,5-dicarboxylate
we have shown the possibility of synthesizing 1,2,3-triazole
hybrid molecules.13 Continuing these studies, we have
developed a method for the synthesis of (Z )-4-((1-
(3-fluorophenyl)-1H-1,2,3-triazol-4-yl)methylene)-5-methyl-
2-phenyl-2,4-dihydro-3H-pyrazol-3-one and its molecular
and crystal structure has been investigated.

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 . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () −. () . () . ()
H . −. . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
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3.2 Synthetic background

The reaction was carried out at 100 °C for 2 h in ethanol
by stirring 1-(3-fluorophenyl)-1H-1,2,3-triazole-4-carbaldehyde,
5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-one, and sodium
acetate. The 1-(3-fluorophenyl)-1H-1,2,3-triazole-4-carbaldehyde
was obtained from o-nitroaniline according to the method
described in Ref.13 The product 4-((1-(3-fluorophenyl)-1H-
1,2,3-triazol-4-yl)methylene)-5-methyl-2-phenyl-2,4-dihydro-3H-
pyrazol-3-one was crystallized from absolute ethanol with a
yield of 96%.

3.3 Database survey

Any structures with the (Z )-4-((1H-1,2,3-triazol-4-yl) methy-
lene)-3-methyl-1H-pyrazol-5(4H)-one fragment are deposited
by now with the Cambridge Structural Database (CSD).14 The
dipyrazolylmethane derivatives as the closest analogs of titled
compound are rare foundmoiety. Only five crystal structures
containing this aforementioned fragment are deposited with
the CCDC.

3.4 Structural comment

The asymmetric unit of the title structure contains one
complete molecule (see left part of the figure). The
phenyl substituent is coplanar to the pyrazole ring (the
C12–N5–C14–C15 torsion angle is −4.5(2)°) due to the forma-
tion of the C15–H15⋯O1 intramolecular hydrogen bond
(H⋯O 2.26 Å, C–H⋯O 124°) on the one hand and, despite of
the presence of the shortened intramolecular contacts
H19⋯N4 2.42 Å (the van der Waals radii sum15 is 2.66 Å) on
the other hand.Meanwhile the triazole ring is slightly turned
around C8–C9 bond (the C7–C8–C9–C10 torsion angle
is −10.3(2)°). Such position is stabilized by the strong intra-
molecular C7–H7⋯O1 intramolecular hydrogen bond
(H⋯O 2.14 Å, C–H⋯O 131°). The conjugation between the
lone pair of the N1 atom and the fluorophenyl substituent is
disrupted due to the rotation around the N(1)–C(6) bond
(torsion angle C7–N1–C1–C2 −24.6(2)°), as evidenced by the
elongation of the N1–C1 bond to 1.432(2) Å compared to the
average value of 1.390 Å.16 However, noticeable steric
repulsion is still present in the molecule, indicated by
shortened intramolecular contacts N2⋯H6 2.63 Å (2.66 Å),
H2⋯C7 2.72 Å (2.87 Å) and H2⋯H7 2.40 Å (2.42 Å). In the
crystal phase molecules of the titled compound form layers
parallel to (1 0 0) crystallographic plane due to the stacking

interactions between heterocycles rings (3.30 Å) (see the
right part of the figure).
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