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Abstract: The reaction of 2-bromo-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)ethan-1-one (1) with 4-
amino-5-((2,4-dichlorophenoxy)methyl)-4H-1,2,4-triazole-3-thiol (2) in absolute ethanol in the presence of
triethyl amine as catalyst gave 2-((4-amino-5-((2,4-dichlorophenoxy)methyl)-4H-1,2,4-triazol-3-yl)thio)-1-(5-
methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl)ethan-1-one (3) in 73% yield. The structure of the title heterocycle
(3) was confirmed by X-ray single crystal diffraction and spectral analyses (NMR and IR).

Keywords: 1,2,3-triazole; 4-amino-1,2,4-triazole-3-thiol; condensation; heterocycles; crystal structure

1. Introduction

Heterocycles containing the 1,2,3-triazole fragment are active ingredients in a variety of drugs,
including antibiotics (eg, cefatrizine and tazobactam). 1,2,3-triazole derivatives exhibit a variety of
promising biological properties, including antibacterial, antituberculosis, antiviral, and anticancer
properties [1-5].

The diverse pharmacological activities of 1,2,4-triazoles as fungicides, antivirals, herbicides, and
catalase inhibitors have led to deep interest in discovering new entities for their broader applications.
There are many drugs based on 1,2,4-triazole in clinical use for the treatment of various diseases such
as antifungals (fluconazole, itraconazole and voriconazole), antivirals (rifavirin)[6-9].

Therefore, the current work reports the synthesis and crystal structure of new heterocycle
containing both 1,2,3-triazole and 1,2,4-triazole moieties using a simple procedure. Recently, the
synthesis and structure elucidation of new heterocycles have been reported [10-13].

2. Results and Discussion
2.1. Synthesis

The heating under reflux conditions of 2-bromo-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-
4-yl)ethan-1-one (1) with 4-amino-5-((2,4-dichlorophenoxy)methyl)-4H-1,2,4-triazole-3-thiol (2) in
absolute ethanol in the presence of triethyl amine as catalyst gave 2-((4-amino-5-((24-
dichlorophenoxy)methyl)-4H-1,2,4-triazol-3-yl)thio)-1-(5-methyl-1-(4-nitrophenyl)-1H-1,2,3-triazol-
4-yl)ethan-1-one (3) in 73% yield (Scheme 1). Crystallization of the solid obtained from
dimethylformamide (DMF) gave 3 in crystal form.

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.
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Scheme 1. Synthesis of heterocycle 3.

2.2. NMR Spectroscopy

The '"H NMR spectrum of 3 showed the both methylene protons (CHz) as a singlet signal at 4.95
and 6.10 ppm and the presence of a singlet signal that appeared at 5.30 ppm due to the NH: protons.
We cannot do the *C NMR due to the poor solubility of product 3.

2.3. Crystal Structure Analysis

An ortep view of the geometry of the title structure can be seen in Figure 1. The structure
typically comprises two formulae in the unit cell and a monoclinic crystal system with the P21/c space
group. The molecule geometry is in good agreement with the reported standard bond distance [14].

The constituents of the structure showed a planar appearance for each component separately.
However, torsion angles between the consisting moieties give a non-planar appearance to the
compound, such as C6/06/C7/C8 (178.6°), N13/N14/C15/C20 (25.50°), and N9/C9/S9/C10 (5.76°). Also,
the angle between the planes of the rings (C9 N9 N8 C8 N10) and (C5 C4 C3 C2 C1 C6) is 85°.

Figure 2 shows that the structure is stabilized by hydrogen bonds between the carbon atom and
the nitrogen, oxygen, and chlorine atoms, as follows: C7 —H7B---N9, C7—H7A--O11, C10—H10B---
011 and C20—H20---Cl13 together. Beautiful parallel networks with a wavy pattern could be seen in
the crystal packing (Figure 3).
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Figure 1. A view of the structure of the title compound, showing the atom-labelling scheme. Displacement
ellipsoids are drawn at the 50% probability level.
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Figure 2. A segment of the structure showing hydrogen bonding as blue dotted lines.
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Figure 3. A view of crystal packing of the title compound along a-axis.

3. Materials and Methods
3.1. General

Chemicals and solvents were obtained from Merck. The IR was recorded on Bruker Tensor 27
FTIR spectroscope. The NMR spectra (600 MHz) of 3 were performed on a Bruker NMR spectrometer.
The chemical shift (0) was reported in ppm. The NMR spectra were recorded in DMSO-ds. Literature
procedures were used to prepare 1 [15] and 2 [16].

3.2. Synthesis of 3

A mixture of 1 (0.65 g, 2.0 mmol), 2 (0.58 g, 2.0 mmol), triethyl amine (0.2 ml) in absolute ethanol
(15 mL) was heated under reflux conditions for 3 h. Left to cool to room temperature, the colorless
solid produced was collected by filtration. The product was washed with EtOH, dried, and
recrystallized from DMF to give 3 in 73% yield, mp 230-23°C. IR: 3345 (NH2), 3171-2915 (CH), 1681
(C=0),1613-1596(C=N) cm-1. 'TH NMR: 2.55 (s, 3H, Me), 4.95 (s, 2H, CHz2), 5.30 (s, 2H, NH>), 6.10 (s, 2H,
CH), 740 (s, 2H, Ar), 7.69 (s, 1H, Ar), 8.04 (d, 2H, Ar), 850 (d, 2H, Ar). Anal. Calcd. for
C20H16C12NsOsS (535.36): C, 44.87; H, 3.01; N, 20.93. Found: C, 44.93; H, 3.19; N, 20.99%.

3.3. X-ray Crystallography

A Bruker APEX-II CCD X-ray diffractometer (Mo X-ray tube) was used to collect data from a
colorless plate crystal that had approximate dimensions of 0.286 x 0.274 x 0.046 mm3 [17]. The
structure was solved and refined using SHELXT [18] and SHELXL [19]. The structure was analyzed
and graphically demonstrated by the crystallographic computer programs PLATON [20], Mercury
[21], and ORTEP-3 for Windows [22].

The full crystallographic details are included in the Supplementary Materials (CIF and Tables
51-S3). The data have been deposited in the Cambridge Crystallographic Data Centre (CSD) with the
number CCDC 2288217.

4. Conclusions

A new heterocycle containing both 1,2,3-triazole and 1,2,4-triazole moieties has been synthesized
with good yield using a simple procedure. The structure of the title heterocycle was established using
X-ray single crystal diffraction and nuclear magnetic resonance spectroscopy.

Supplementary Materials: The following are available online at www.mdpi.com/xxx/s1, 'TH NMR spectra, CIFs,
and checkcif reports for heterocycle 3.
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