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Abstract: In the presence of ethanol solvent and glacial acetic acids, triazole reacted with different aromatic
aldehydes such as 4-methoxybenzaldehyde, 4-hydroxybenzaldehyde, and benzaldehyde to form the imines
group known as Schiff bases. Triazole Schiff bases are triazole hydrazone and their derivatives, VA, VB, and
VC. The structures of these synthetic triazole hydrazone derivatives were characterized by means of FT-IR
and mass spectrometry. The purities and quality of the compounds were evaluated using TLC. It was
established, that the active ingredient in the synthesised triazole hydrazone was more effective against the

infections than cefuroxime.
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1. Introduction

Triazoles are  heterocyclic  organic
compounds with three nitrogen atoms arranged
in a five-member ring molecular structure. Two
kinds of triazoles exist: 1, 2, 4-triazole and 1, 2,
3-triazole. Triazole derivative chemistry has
drawn attention because of its practical uses in
business, agriculture, and medicine.
Furthermore, it is acknowledged that some
triazoles are employed in the manufacture of
polymers, as well as dyes, photographic
chemicals, and analytical reagents 13, 14, and
15. Several five-membered aromatic systems

with three heteroatoms arranged symmetrically
have been investigated due to their intriguing
physiological characteristics. Additionally, it is
well known that a variety of 1,2 4-triazole and
1,3,4-thiadiazole derivatives show a wide range
of pharmacological characteristics, including
antifungal and antibacterial activity. Some
examples of currently accessible therapeutically
relevant medications that include one of these
heterocyclic nuclear are ribavirin, cefazoline,
fluconazole, terconazole, and itraconazole [1].
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Fig. 1. Isomer structure of Triazoles [2]
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1,2,4-Triazoles five-membered
heterocycles that include more than two
heteroatoms are thought to be formed from
pyrrole by the substitution of nitrogen (-N=)
atoms of the pyridine type from various places
for methine groups (-CH=). The cyclic
hydrazidines known as 1,2,4-triazoles have
hydrogen atoms (or substituents) on either
amide nitrogen six or hydrazide nitrogen 5.
1,3,4-triazole (4H-form) and parent 1,2,4-
triazole (IH-form) are in tautomeric equilibrium
[2] (Figure 1).

Many of the 1,2,4-triazole system's
compounds have been studied as potentially
useful therapeutic options due to their dual roles
as anti-acetyl cholinesterase and selective COX-
2 inhibitors. Triazole Schiff bases' potential as
effective DNA probes, antioxidants, antivirals,
anti-inflammatories, and analgesics is due to
additional heterocyclic groups in them. These
substances also show notables cytotoxic
qualities. The development of novel 1,24-
triazole-derived Schiff base compounds based

on metals with biological properties including
antioxidant, antifungal, and antibacterial
properties as chemotherapeutic agents. After
metal-ion chelation, their physical activity rises

[3].

Functional groupss made up of an imine
or azomethine (-C=N-) bond between a
carbonyl group and an amine or ammoniac
derivative distinguishes Schiff bases from other
classes of organic compounds. Hugo Schiff [4],
a German chemist who created them for the first
time in 1864, is honored by their name.
Applications for Schiff bases are many in
pharmaceutical chemistry, chemical synthesis,
and materials research [5]. They are often used
as intermediates in the synthesis of several
chemical compounds as well as ligands in
coordination chemistry. Schiff bases have been
investigated for their potential as anti-
inflammatory, antibacterial, and anticancer
medicines since they also show biological
action [6].

2. Experimental part

Triazole Schiff bases and their new
derivatives were investigated using the MS
Model: 5973 Agilent Technology (HP) of mass
spectral and the melting points equipment (UK).
Elemental analysis was done on a flashing
thermo analyser C, H, and N. FT-IR spectra
were examined in the 200-4000 cm™ range on
an infrared spectrophotometer (Shimadzu).

General procedure for synthesis of
triazole Schiff bases hydrazones (VA-VC)

2.1. Synthesis of potassium 2-(2-
hydroxybenzoyl)hydrazine-1-carbodithioate

(1)

In 25 milliliters of ethanol, substituted 2-
hydroxybenzohydrazide (0.02 mol) and KOH
(0.06 mol) were dissolved. The mixture was
then stirred and 0.2 mol CS, was added
dropwise at room temperature and left there for
12 hours. The yellow of potassium 2-(2-
hydroxybenzoyl)hydrazine-1-carbodithioate was
produced, filtered, and thoroughly cleaned three
times using 100% ethanol [7].

2.2. Synthesis of 2-(4-amino-5-sulfanyl-
4H-1,2,4-triazol-3-yl)phenol (111)

After  dissolving the intermediate
potassium dithiocarbazinates in 25 mL of hot
water, 0.2 mol of hydrazine hydrate was added.
After heating and refluxing for three hours, this
combination was put into cold water and
acidified using strong hydrochloric acid. 2-(4-
amino-5-sulfanyl-4H-1,2,4-triazol-3-yl)phenol
[8] was produced as a pink precipitate after the
precipitates were filtered, rinsed with water, and
recrystallized from ethanol. The chemical was
evaluated for purity using the TLC technique,
yielding an RF Value of 0.75 and an eluent ratio
of 7:3 (ethanol: hexane). Spot pigment may be
clearly seen in an iodine chamber [8].

2.3.  Synthesis of 2-(4-amino-5-
hydrazinyl-4H-1,2,4-triazol-3-yl)phenoll (1V)

A combination of 2-(4-amino-5-sulfanyl-
4H-1,2,4-triazol-3-yl)phenol  (0.05mol) and
hydrazine hydrate (0.05mol) in ethanol (100
mL) was boiled for 72 hours, cooled and
condensed.  After filtering and washing with
cold water, the crude product was recrystallized
from ethanol to generate 3-hydrazinyl-5-phenyl-
4H-1,2,4-triazol-4-amine (I11) as a brown crystal
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with an 82% vyield and a melting point of 210—
220°C [9].

2.4. Synthesis of triazole Schiff bases
hydrazones derivatives V

Hot solutions of aromatic aldehyde (1.52
g, 10 mmol) and 2-(4-amino-5-hydrazinyl-4H-
1,2,4-triazol-3-yl)phenol (1.92 g, 10 mmol)
were combined in 50 mL of ethanol with two
drops of glacial acetic acid. The mixture was

then allowed to reflux for two hours. The
resultant solid product was then filtered, refined
by crystallizing it from ethanol, cleaned with
diethyl ether, and vacuum-dried over anhydrous
calcium chloride. The physiochemical data of
synthesized derivatives VA, VB, VC are listed
in Table 1. Spot pigment was visibly identified
in an iodine chamber [10].

Table 1. Physiochemical data of synthesized derivatives VA , VB, and VC

Symbol Molecular | M.\W(gm/mole) Colour Melting Yield (%)
formula points (°C)
VA Co4H2oNgO3 442 yEHOW 221-223 1%
VB CxH1gNgO3 414 Yellowish 220-222 68 %
brown
VC C2H1gNgO 382 Yellowish 222-224 63 %
brown
O f’_;\
// . i | NH SK
1 Ethanol = 4
= OH 0
I I
O N
5 l|ll L NH SK N.H, / ref -
( ) o | Ethanol i ;"-- " o
- OH S = : NH
0 M :
]
N—N s N \ NH
= I\ N.H_ / ref i, O . S
N N A5y e i iingssiseeia i f/ F N "
' 'r ) Ethanol " '
= MNH =Ny NH;
OH £ - v

VA:R=0OCH3 ,VB:R=OH,VC:R=H

Scheme 2. Triazoloof hydrazones derivatives VA,VB,VC
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Theoretically H-NMR characterization of synthesized compound:

ChemNMR "H Estimation

L

Estimation quality is indicated by color. goo

Lida |

ChemNMR "H Estimation

A
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Scheme 3. Theoretical H-NMR characterization of VA,VB

3. Results and discussion

The physicochemical properties of the
synthesized triazole hydrazone derivative shown
in Table 1 display the molecular weight, yield
percentage, colour, and melting temperatures of
the synthesized compounds. All data

represented in Table 1 and (Fig. 2, 3, 4) of the
triazole hydrazine derivative VA FTIR, H-
NMR, and Mass spectra showed good evidence
to identify the structure of synthesized triazole
hydrazone derivative.
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ChemNMR 'H Estimation

Estimation quality is indicaled by color: good, mediurm, rough

Scheme 4. Theoretical H-NMR characterization of VC

FTIR (KBr, cm™) of VA revealed 3404
(O-H), 3188 (N-H), 3091 (C-H) aromatic, 2910
(C-H)AIli, and 1623 (C=N) correspondingly.
Hydrazone derivative VB FTIR (KBr, cm-1)
revealed the following peaks: 3408 (O-H), 3193
(N-H), 3085 (C-H) aromatic, 2905 (C-H)AIi,
and 1625 (C=N). Hydrazone derivative VC
FTIR (KBr, cm™) revealed, in that order, 3407
(O-H), 3194 (N-H), 3095 (C-H) aromatic, 2905
(C-H)AIi, and 1630 (C=N) [11].
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The target compounds of triazole
hydrazone VA that were synthesised showed
molecular ion peaks in their mass spectra at 442,
289, 191, 148, 118, 91, 77, 65, and 53. These
peaks correspond to the molecular ion
fragments C24H22N603, Cz4H21N602+,
C10HsNsO2", CgHgNsO, CgHgN3O", C7H7N3O,
C7HgN,0, C;Hg, CoHsNOg, C6H5+, C5H5+, and
C4Hs, as shown in (Fig. 3) [12].

1500 1000 500

Wavenumber cm-1

Fig. 2. FT-IR spectrum of triazole hydrazones VA
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Fig. 4. 'H-NMR spectrum of hydrazones VA

H-NMR Images Fig. 4 [15] show the H-
NMR spectrum data of the synthesized
compound of triazole hydrazine VA. Regarding
the aromaticc portion of the spectrum, many
signals that show up in the range of 6.07 to 8.12
ppm are thought to be related to the aromatic

ring. On the other hand, the second signal is a
singlett that has reverted to the Azomethine
group CH=N- chemical shift value that was
seen in 9.1 ppm [16]. Additionally, we observed
that singlet signals at (14.04 ppm) in the 'H-
NMR spectrum were assigned to NH of triazolo
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ring, respectively, while OH interference with
aromatic ring. Additionally, we observed that
two singlet signals at (3.1) ppm in the *H-NMR
spectrum were assigned to six proton of OCHgs
[17], [18].

The mass spectral analysis of the ion
fragmentss confirmed the composition of the
synthesised triazole schiff bases VB. The
molecularr ion peaks at 414, 282, 191, 160, 149,
134, 108, 93, 65, and 53 are part of the

molecular  ion  fragments  CyHigNgOs3,
C10HgNsO2", CgHgNsO, CgHgN3O", C7H7N3O,
C7Hg, CgHsNO3, CsH5+, and C4Hs. The target of
triazole hydrazone VC that was synthesised has
molecular ion peaks in its mass spectrum at 382,
282, 191, 160, 149, 134, 108, 93, 65, 53 [13].
These peaks are part of the molecular ion
fragments C;,H1sNgO, C10H3N602+, CgHgN;50,
CgHsN3O*,  C;H;N3O, C;HgN,O,  C7Hs,
CgH5N03, and C5H5Jr [14].

4. Biochemical action

VA, VB, and VC, the active ingredientss
of synthesised triazole hydrazones, were
chemically producedd and evaluated in vitro
using the agar cups methodd. The antimicrobiall
properties of streptococcus [19], aeromonas
[20], aureus [21], pseudomonas [22], Klebsiellae
[23], acinetobacter [24], and staphylococcus

[25] were assessedd. The data in Table 2
indicates that the activee component in the
synthesised triazole schiff bases g.was more
efficientt against the pathogens thann
CEFUROXIMEE, which was selectedd to
combat Acinetobacter. The results are listed in
Table 2 [27].

Table 2. The diameter zone of growth of bacteria inhibition (mm) by plant extracts

Types of Isolates | Antimicrobial
Agent
CEFUROXIMEE VA VB VC

Staphylococcuss I R I S
aureus

E. colii R R S I
Streptococcuss R R S R
Pseudomonass I R S I

S - sensitivity; | - intermediate; R - resistance

5. Conclusion

In the current study, triazole hydrazones VA,
VB, and VC were synthesized and characterized
by various physical features, such as melting
point and colour, as well as by various spectral
techniques, such as IR and mass spectra.
Additionally, it was shown, that, the IR spectra
showed five significant bands on 3404 3188,
3091, 2910, 1623, and 1699, respectively, of
IVA, which corresponded to (O-H), (N-H), (C-
H) Aromatic, (C-H)AIi, and (C=N). It provides
strong backing for the synthesis of derivativess
of triazole Schiff bases. The ion peak of the
mass fragment was seen at the target

compounds that were synthesised and displayed
molecular ion peaks at 442, 425, 282, 191, 160,
149, 134, 108, 93, 65, and 53. These molecular
ion peaks are associated with the molecular ion
fragment Co4H2NgO3, Cz4H21N502+,
C10HgNgsO,",CgHgNsO, CgHgN3O*, C7H/NsO,
C7/HgN,0O, C;Hg, CygHsNO3, C5H5+, and C4Hs,
which is associated with the molecular ion of
the synthesised structure triazole hydrazones
VA. The composition of the synthesized triazole
hydrazones VA was validated by the ion
fragment mass data.
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NOZORI XARAKTERISTIKALI TRIAZOL SiFF OSASLARININ SINTEZi VO
FARMASEVTIK AKTIVLiYI

Bassam A. Hassan*, Fadil M. Hamed

Oczaciliq Kimyas: Departamenti, Oczagiliq Kolleci, Thi-Qar Universiteti, Thi-Qar, 64001, Iraq.
*E-poct: bassamalsafee@utq.edu.iq

Xiilasa: Triazol etanol halledicisi va buzlu sirks tursusunun istiraki ilo 4-metoksibenzaldehid, 4-
hidroksibenzaldehid vo benzaldehid kimi miixtolif aromatik aldehidlorlo reaksiyaya girorok Siff
osaslar1 kimi taninan iminlar qrupunu amolos gatirir. Triazol Shiff asaslari triazol hidrazon va onlarin
toromolari, VA, VB vo VC-dir. Bu sintetik triazol hidrazon téromolorinin strukturlart FT-IR va kiitlo
spektrometriyas1 vasitosilo xarakterizo edilmisdir. Birlogmalorin tomizliyi vo keyfiyyati TLC-don
istifado edorok giymatlondirilmisdir. Miioyyan edilmisdir ki, sintez edilmis triazol hidrazonun
torkibindaki aktiv tarkib sefuroksima nisbaton infeksiyalara qarsi daha tosirlidir.

Acar sozlar: triazol, hidrazonlar, bioloji aktivlik, sintez, xarakteristika.

CHUHTE3 U ®PAPMAINEBTUYECKAS AKTUBHOCTbH TPUA30JbHBIX OCHOBAHUM
MHAPPA C TEOPETHUYECKOMN XAPAKTEPUCTHKOM

bacam A. Xacan*, ®agua M. Xamen

Kagheopa gpapmayeemuueckoii xumuu, @apmayeemuueckuii xoaneoxrc, Ynusepcumem Tu-Kap, Tu-Kap,
64001, Upax.
*Inexmponnas nouma: bassamalsafee(@utq.edu.iq
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AHHoTanusi: B mpucyrctBuM pacTBOpuUTENS 3TaHONA U JIEASHON YKCYCHOM KHCIOTBHI TPHA30il
B3aMMOJICICTBOBAI C  pa3IUMYHBIMU  apOMAaTHMYECKUMHU  albJerujaMu, TaKUMH Kak 4-
METOKCHOEH3aNbAeTU, 4-TUAPOKCUOEH3AMbACTUA U OCH3aNblIerua, ¢ 0oO0pa3oBaHWEM HMHUHHOU
rpymnel, u3BecTHOW Kak ocHoBauusa ludda. Tpuasonsusie ocHoBanus lludda npencrasmsior
coboli TpuazonruapazoH u ux mnpoumsBogHbie VA, VB u VC. CTpyKTypbl 3THUX CHHTETHUYECKHX
MIPOU3BOJIHBIX TPHA30ITUApPA30HA OBUIM oXapakTtepu3oBaHbl ¢ momompio NK-®Oypre u macc-
CHEKTpOMETpHH. YHCTOTY M KAa4eCTBO COEAMHEHU oueHuBanu ¢ nomoupio TCX. YcraHosneHo,
YTO JIEHCTBYIOIIEE BEIIECTBO CHHTE3MPOBAHHOTO TPHA30JTHApa3oHa Oojee 3(h(HEeKTUBHO NMPOTUB
nHpEKIu, 4eM 11edypOKCHM.

KiroueBble cjioBa: TpHa3oJbl, THAPA30HBI, OHOIOTHYECKast aKTUBHOCTh, CHHTE3, XapaKTePUCTHKA.
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