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Abstract: N'-(4-Methoxybenzylidene)-5-methyl-1-phenyl-1H-1,2,3-triazole-4-carbohydrazide (3) was
synthesized in a yield of 88% from an acid-catalyzed reaction of 5-methyl-1-phenyl-1H-1,2,3-
triazole-4-carbohydrazide and 4-methoxybenzaldehyde in ethanol under reflux for 2.5 h. The structure of
3 was confirmed by the data obtained from infrared, nuclear magnetic resonance, mass spectroscopy,
single crystal X-ray diffraction, and microanalysis.
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1. Introduction

Arylidene carbohydrazides are remarkable compounds because of their activity as antimicrobial,
analgesic, anti-inflammatory, antiproliferative, and antioxidant agents [1-5]. Another interesting group
of compounds is 1,2,3-triazoles, which may act as anticancer, antimicrobial, x-glucosidase inhibitors,
and cholinesterase inhibitor agents [6-9]. 1,2,3-Triazoles can be synthesized from reactions of azides
and calcium carbide, a source of acetylene, in a mixture of acetonitrile and water in the presence of
copper iodide [10]; nitroolefins and sodium azide in dimethylformamide in the presence of a catalyst
such as p-toluenesulfonic acid or Amberlyst-15 [11,12]; alkenyl halides and sodium azide in dioxane or
dimethyl sulfoxide in the presence of a palladium catalyst [13]; alkyl bromides and acetylenes in water
in the presence of bromotris(triphenylphosphine)copper(I) or copper(l) isonitrile [14,15]; and alkynoic
acids, aryl iodides, and azides in a mixture of dimethyl sulfoxide and water in the presence of
L-proline [16]. Our interest in the synthesis of arylidenes of 1,2,3-triazole emanates from ongoing
research in the area of heterocycles [17-22]. In this paper, the synthesis and structure elucidation of
N’-(4-methoxybenzylidene)-5-methyl-1-phenyl-1H- 1,2,3-triazole-4-carbohydrazide (3) are reported.
The synthesis and structure elucidation for similar compounds have been recently published [23].
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2. Results and Discussion

2.1. Synthesis of Compound 3

The condensation of 5-methyl-1-phenyl-1H-1,2 3-triazole-4-carbohydrazide (1) and 4-methoxybenz-
aldehyde (2) in dry ethanol (EtOH) containing glacial acetic acid (AcOH) as a catalyst produced 3 in a
yield of 88% (Scheme 1). The chemical structure of 3 was confirmed by the data from microanalysis,
infrared (IR), nuclear magnetic resonance (NMR), mass spectroscopy (MS), and single crystal X-ray
diffraction (Figure 1).
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Scheme 1. Synthetic route to 3.

Figure 1. Oak Ridge Thermal Ellipsoid Plot (ORTEP) representation of the asymmetric unit for
compound 3 with ellipsoids displayed at the 50% probability level.

2.2. Spectroscopic Structural Analysis

The IR spectrum of 3 showed a strong absorption band at 1680 cm~! (C=0) and a broad absorption
band at 3300 cm~! (NH). The 'H-NMR spectrum of 3 showed an exchangeable singlet corresponding
to one proton (NH) that appeared at 12.03 ppm and a singlet that appeared at 8.52 ppm (-CH=N-).
It also showed the presence of two singlets each corresponding to three protons that appeared at
2.56 ppm (Me) and 3.80 ppm (OMe). The '3C-NMR spectrum of 3 showed the presence of all expected
signals. The carbonyl carbon appeared at 157.1 ppm and the -CH=N- carbon appeared at 147.9 ppm.
The methyl and methoxy carbons appeared at 9.4 and 55.3 ppm, respectively. The mass spectrum of
3 showed a molecular ion peak at m/z = 335 (2%) and a base peak at m/z = 84. See Supplementary
Materials for more details.

2.3. X-Ray Structures

The crystal structure of 3 comprises two crystallographically independent molecules (Figure 1).
A significant difference between the two independent molecules is the conformation of the
methoxy group as indicated by the corresponding torsion angle C1-O1-C2-C3 = 178.34(67)° and
C19-03-C20-C21 = 6.14(66)°. The combined methoxybenzylidene-carbohydrazide group (A) is
essentially planar in both molecules with maximum atomic deviations from the least-squares planes of
0.100(1) A (for C1) and 0.162(1) A (for O4) for the first molecule (C1-C18) and the second molecule
(C19-C36), respectively. The molecules are completed by methyltriazole (B) and phenyl (C) moieties.
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The twist angles between the planes through A and B, and through B and C are 6.94(18)° and 50.91(13)°
for the first molecule and 12.62(19)° and 45.18(20)° for the second molecule.

In the crystal structure, the second type of molecule forms chains parallel to the c-axis through
N-H...O interactions with geometry: N7-H7A ... O4? =159.2° (a=x, -y + 2,z + %) and N... O
= 3.289(6) A (Figure 2). N-H ... O contacts involving the first type of molecule are weaker (with
geometry N2-H2 ... 02° = 141.6°,N2... 02=3522(6) A,b=x, —y + 1,z + }) but are complemented
by C-H ... O contacts (with geometry C8-HS8 ... O2° = 152.0°, C8 ... O2 = 3.289(6) A) also forming
chains parallel to the c-axis.

!

Figure 2. Part of the crystal structure of 3, showing N-H..O and C-H ... O contacts as green dotted lines.

3. Materials and Method

3.1. General

An Electrothermal IA 9000 melting point apparatus was used to determine the melting point.
A FT-IT PerkinElmer Spectrum GX was used to record the IR spectrum (KBr disks). A JOEL-ECA
600 MHz was used to record the NMR spectra in deuterated dimethyl sulfoxide relative to the
tetramethylsilane at 600 MHz for 'H and 150 MHz for '3C measurements. The mass spectrum was
determined on a GCMS JEOL JMS-Q1050GC Ultra Quad GC/MS (70 eV).

3.2. Synthetic Procedure for Compound 3

A mixture of 5-methyl-1-phenyl-1H-1,2,3-triazole-4-carbohydrazide (043 g, 2.0 mmol),
4-methoxybenzaldehyde (0.27 g, 2.0 mmol), and glacial AcOH (0.1 mL) in dry EtOH (20 mL) was heated
under reflux for 2.5 h. The solid formed was collected by filtration, washed with EtOH, dried and
recrystallized from DMF. Mp 231-232 °C. IR(KBr) vmax/ cm~1: 1600 (C=C), 1680 (C=0), 3300 (NH).
TH-NMR: § 2.56 (s, 3H, Me), 3.80 (s, 3H, OMe), 7.02 (d, ] = 8.4 Hz, 2H, Ar), 7.62-7.67 (m, 7H, Ar), 8.52 (s,
1H, CH=N), 12.03 (s, exchangeable, 1H, NH). I3C-NMR: 5 9.4 (Me), 55.3 (OMe), 114.4 (C-3/C-5 of Ar),
125.5 (C-2/C-6 of Ph), 127.0 (C-1 of Ar), 128.7 (C-3/C-5 of Ph), 129.7 (C-2/C-6 of Ar), 130.1 (C-4 of Ph),
135.3 (C-4 of 1,2,3-triazolyl), 137.4 (C-1 of Ph), 137.8 (C-5 of 1,2,3-triazolyl), 147.9 (CH=N), 157.1 (C=0),
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160.8 (C-4 of Ar). MS (EI) m/z (%): 335 (M™, 2), 84 (100), 66 (96), 46 (94). Anal. Calcd. for C;gH17N50;
(335.14): C, 64.47; H, 5.11; N, 20.88. Found: C, 64.86; H, 5.18; N, 20.97%.

Crystal Data: C1gH;7N50, (M = 335.36 g/mol): monoclinic, space group Pc (no. 7), a = 18.4634(11)
A, b=12.0289(8) A, c =7.7553(5) A, p=101.401(6)°,V = 1688.42(19) A3, Z = 4, T = 296(2) K, p(CuKw) =
0.735 mm !, Dcalc = 1.319 Mg/ m3, 16249 reflections measured (3.67° < 0 < 74.30°), 5379 unique (Rint
= 0.0527, Rsigma = 0.0502) which were used in all calculations. The final R1 was 0.0544 (I > 20(I)) and
wR2 was 0.1478 (all data).

Data Collection and Refinement Details: Diffraction data were collected on a Rigaku SuperNova
Dual Atlas diffractometer using mirror monochromated CuKo radiation (1.54184 A). The structure
was solved by direct methods with SHELXS [24] and refined by full-matrix methods on F? with
SHELXL-2014 [25]. All hydrogen atoms were placed in calculated positions and refined using a riding
model. Aromatic C-H distances were set to 0.93 A and the Uiso(H) set to 1.2 times Ueq(C). Methyl C-H
distances were set to 0.96 A and the Ujs,(H) to 1.5 times Ueq(C) with the group allowed to rotate around
the C—C bond. Aromatic N-H distances were set to 0.86 A and the Uis,(H) set to 1.2 times Ueq(N).
CCDC 1874941 contains the supplementary crystallographic data for this paper. These data can be
obtained free of charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html (or from the CCDC,
12 Union Road, Cambridge CB2 1EZ, UK; Fax: +44-1223-336033; E-mail: deposit@ccdc.cam.ac.uk).

Supplementary Materials: The IR, TH-NMR, 13C-NMR and mass spectra, and the checkCIF file for compound 3
are available online.

Author Contributions: HM.A. and B.F.A.-W. designed and performed the synthetic work, M.H.A. performed the
measurements of IR, NMR and MS, B.M.K. performed the measurements and analysis of the X-ray experiments,
A.S.H. and G.A.E.-H. wrote the manuscript.

Funding: This research received no external funding.

Acknowledgments: Mohammad Hayal Alotaibi thanks King Abdulaziz City for Science and Technology (KACST),
Saudi Arabia for financial support (award No. 020-0180).

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hernandez-Vazquez, E.; Salgado-Barrera, S.; Ramirez-Espinosa, ].J.; Estrada-Soto, S.; Hernandez-Luis, F.
Synthesis and molecular docking of N’-arylidene-5-(4-chlorophenyl)-1-(3 4-dichlorophenyl)-4-methyl-1H-
pyrazole-3-carbohydrazides as novel hypoglycemic and antioxidant dual agents. Bioorg. Med. Chem. 2016,
24,2298-2306. [CrossRef] [PubMed]

2. DaSilva, M.M.; Comin, M.; Duarte, T.S.; Foglio, M.A.; de Carvalho, J.E.; do Vieira, M.C.; Formagio, A.S.
Synthesis, antiproliferative activity and molecular properties predictions of galloyl derivatives. Molecules
2015, 20, 5360-5373. [CrossRef] [PubMed]

3.  Hassaneen, HM,; Atta, S.M.; Fawzy, N.M.; Ahmed, FA.; Hegazi, A.G.; Abdalla, FA.; Abd El Rahman, A.H.
A new synthesis of oxadiazole, thiazolidinone, N-phthalimidoamino carbonyl and arylidenederivatives with
potential antimicrobial activity. Arch. Pharm. (Weinheim) 2002, 335, 251-261. [CrossRef]

4. Murineddu, G.; Loriga, G.; Gavini, E.; Peana, A.T.; Mule, A.C.; Pinna, G.A. Synthesis and analgesic-
antiinflammatory activities of novel acylarylhydrazones with a 5-phenyl-4-R-3-pyrrolyl-acyl moiety.
Arch. Pharm. (Weinheim) 2001, 334, 393-398. [CrossRef]

5. Leite, L.F.; Ramos, M.N.; da Silva, J.B.; Miranda, A.L.; Fraga, C.A.; Barreiro, E.J. Synthesis and analgesic profile
of novel N-containing heterocycle derivatives: Arylidene 3-phenyl-1,2,4-oxadiazole- 5-carbohydrazide.
Farmaco 1999, 54, 747-757. [CrossRef]

6. Lal, K; Kumar, L.; Kumar, A. Oxazolone-1,2,3-triazole hybrids: Design, synthesis and antimicrobial
evaluation. Curr. Top. Med. Chem. 2018, ahead of print. [CrossRef] [PubMed]

7. Bebenek, E.; Kadela-Tomanek, M.; Chrobak, E.; Latocha, M.; Boryczka, S. Novel triazoles of 3-acetylbetulin
and betulone as anticancer agents. Med. Chem. Res. 2018, 27, 2051-2061. [CrossRef]


http://www.ccdc.cam.ac.uk/conts/retrieving.html
http://dx.doi.org/10.1016/j.bmc.2016.04.007
http://www.ncbi.nlm.nih.gov/pubmed/27079123
http://dx.doi.org/10.3390/molecules20045360
http://www.ncbi.nlm.nih.gov/pubmed/25816079
http://dx.doi.org/10.1002/1521-4184(200208)335:6&lt;251::AID-ARDP251&gt;3.0.CO;2-5
http://dx.doi.org/10.1002/1521-4184(200112)334:12&lt;393::AID-ARDP393&gt;3.0.CO;2-P
http://dx.doi.org/10.1016/S0014-827X(99)00094-4
http://dx.doi.org/10.2174/1568026618666180913110456
http://www.ncbi.nlm.nih.gov/pubmed/30210002
http://dx.doi.org/10.1007/s00044-018-2213-x

Molbank 2018, 2018, M1034 50f5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Avula, S.K,; Khan, A.; Rehman, N.U.; Anwar, M.U.; Al-Abri, Z.; Wadood, A.; Riaz, M.; Csuk, R.; Al-Harrasi, A.
Synthesis of 1H-1,2,3-triazole derivatives as new «-glucosidase inhibitors and their molecular docking
studies. Bioorg. Chem. 2018, 81, 98-106. [CrossRef]

Wu, G.; Gao, Y,; Kang, D.; Huang, B.; Huo, Z,; Liu, H.; Poongavanam, V.; Zhan, P; Liu, X. Design,
synthesis and biological evaluation of tacrine-1,2,3-triazole derivatives as potent cholinesterase inhibitors.
MedChemComm 2017, 9, 149-159. [CrossRef]

Jiang, Y.; Kuang, C.; Yang, Q. The use of calcium carbide in the synthesis of 1-monosubstituted aryl
1,2,3-triazole via click chemistry. Synlett 2009, 3163-3166. [CrossRef]

Quan, X.J.; Ren, Z.H.; Wang, Y.Y.; Guan, Z.H. p-Toluenesulfonic acid mediated 1,3-dipolar cycloaddition of
nitroolefins with NaNj3 for synthesis of 4-aryl-NH-1,2,3-triazoles. Org. Lett. 2014, 16, 5728-5731. [CrossRef]
[PubMed]

Zhang, H.; Dong, D.Z.; Wang, Z.L. Direct synthesis of N-unsubstituted 4-aryl-1,2,3-triazoles mediated by
Amberlyst-15. Synthesis 2016, 48, 131-135. [CrossRef]

Barluenga, J.; Valdés, C.; Beltran, G.; Escribano, M.; Aznar, F. Developments in Pd catalysis: Synthesis of
1H-1,2,3-triazoles from sodium azide and alkenyl bromides. Angew. Chem. Int. Ed. 2006, 45, 6893-6896.
[CrossRef] [PubMed]

Lal, S.; Diez-Gonzalez, S. [CuBr(PPhs)3] for azide—alkyne cycloaddition reactions under strict click conditions.
J. Org. Chem. 2011, 76, 2367-2373. [CrossRef] [PubMed]

Liu, M.; Reiser, O. A copper(]) isonitrile complex as a heterogeneous catalyst for azide—alkyne cycloaddition
in water. Org. Lett. 2011, 13, 1102-1105. [CrossRef] [PubMed]

Kolarovi¢, A.; Schniirch, M.; Mihovilovic, M.D. Tandem catalysis: From alkynoic acids and aryl iodides to
1,2,3-triazoles in one pot. J. Org. Chem. 2011, 76, 2613-2618. [CrossRef] [PubMed]

Abdel-Wahab, B.E; Khidre, R.E.; Mohamed, H.A; El-Hiti, G.A. A simple process for the synthesis of novel
pyrazolyltriazole and dihydropyrazolylthiazole derivatives as antimicrobial agents. Arab. J. Sci. Eng. 2017,
42,2441-2448. [CrossRef]

Abdel-Wahab, B.F; Farahat, A.A.; Awad, G.E.A.; El-Hiti, G.A. Synthesis and antimicrobial activity of some
novel substituted 3-(thiophen-2-yl)pyrazole-based heterocycles. Lett. Drug Des. Discov. 2017, 14, 1316-1323.
[CrossRef]

Baashen, M.B.; Abdel-Wahab, B.F; El-Hiti, G.A. A simple procedure for the synthesis of novel
3-(benzofur-2-yl)pyrazole-based heterocycles. Chem. Pap. 2017, 71, 2159-2166. [CrossRef]

Smith, K.; El-Hiti, G.A.; Alshammari, M.B.; Fekri, A. Control of site of lithiation of 3-(aminomethyl)pyridine
derivatives. Synthesis 2013, 45, 3426-3434. [CrossRef]

Smith, K.; El-Hiti, G.A.; Hegazy, A.S.; Kariuki, M.B. Simple and convenient one-pot synthesis of substituted
isoindolin-1-ones via lithiation, substitution and cyclization of N'-benzyl-N,N-dimethylureas. Beilstein J.
Org. Chem. 2011, 7, 1219-1227. [CrossRef] [PubMed]

Browne, K.A.; Deheyn, D.D.; El-Hiti, G.A.; Smith, K.; Weeks, I. Simultaneous quantification of multiple
nucleic acid targets using chemiluminescent probes. J. Am. Chem. Soc. 2011, 133, 14637-14648. [CrossRef]
[PubMed]

Abdel-Wahab, B.F.; Alotaibi, M.H.; EI-Hiti, G.A. Synthesis of new symmetrical N,N'-diacylhydrazines and
2-(1,2,3-triazol-4-yl)-1,3,4-oxadiazoles. Lett. Org. Chem. 2017, 14, 591-596. [CrossRef]

Sheldrick, G.M. A short history of SHELX. Acta Cryst. 2008, A64, 112-122. [CrossRef] [PubMed]

Sheldrick, G.M. Crystal structure refinement with SHELXL. Acta Cryst. 2015, C71, 3-8. [CrossRef]

@ © 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1016/j.bioorg.2018.08.008
http://dx.doi.org/10.1039/C7MD00457E
http://dx.doi.org/10.1002/chin.201017133
http://dx.doi.org/10.1021/ol5027975
http://www.ncbi.nlm.nih.gov/pubmed/25343314
http://dx.doi.org/10.1055/s-0035-1560488
http://dx.doi.org/10.1002/anie.200601045
http://www.ncbi.nlm.nih.gov/pubmed/17001730
http://dx.doi.org/10.1021/jo200085j
http://www.ncbi.nlm.nih.gov/pubmed/21384852
http://dx.doi.org/10.1021/ol103134c
http://www.ncbi.nlm.nih.gov/pubmed/21309533
http://dx.doi.org/10.1021/jo1024927
http://www.ncbi.nlm.nih.gov/pubmed/21391535
http://dx.doi.org/10.1007/s13369-017-2530-2
http://dx.doi.org/10.2174/1570180814666170327162447
http://dx.doi.org/10.1007/s11696-017-0209-5
http://dx.doi.org/10.1055/s-0033-1338547
http://dx.doi.org/10.3762/bjoc.7.142
http://www.ncbi.nlm.nih.gov/pubmed/21977206
http://dx.doi.org/10.1021/ja202221h
http://www.ncbi.nlm.nih.gov/pubmed/21786791
http://dx.doi.org/10.2174/1570178614666170524130223
http://dx.doi.org/10.1107/S0108767307043930
http://www.ncbi.nlm.nih.gov/pubmed/18156677
http://dx.doi.org/10.1107/S2053229614024218
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Results and Discussion 
	Synthesis of Compound 3 
	Spectroscopic Structural Analysis 
	X-Ray Structures 

	Materials and Method 
	General 
	Synthetic Procedure for Compound 3 

	References

