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Abstract
The last decades of this century witnessed a wide interest in three heterogeneous compounds, especially nitrogen
atoms, which were represented by triazole rings and their derivatives, whose effects were studied in the widest
medical and pharmaceutical journals and as anti-cancer agents and other groups that are characterized by the
presence of electronic pairs, which have given greater importance for this reason. In order to increase the
effectiveness of any compound, it must include in its composition active groups, donor groups, or electron pairs, and
this has been proven by researchers in biochemistry, coordination research, reagent chemistry, reagents, analytical
chemistry, estimation of elements and ions in river water and environmental models. Extensive studies have been
conducted for the reagents under study to determine their chemical structures through microscopic technical
examinations, spectroscopic techniques (Uv-Vis, FT.IR, H.NMR, Mass)–spectra, also Analytical studies like: {Thermal
study, TLC–Technique, Scanning Electron Microscopy (FESEM)} and other physico-chemical measurements.
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Introduction
The chemistry of the triazole rings gained a large
spread of the poly-hybrid nitrogen atoms within
the same ring, which increased its vital activity
(S. Pradhan et al 2007)., This is what made many
researchers
discover
different
preparation
methods for triazole ring compounds and the
various factors used to prepare compounds with
high percentages of products at the lowest cost
(Fei, Na et al 2016.; D. Bravo-Díaz 2010)., Many
triazole derivatives have been developed to have
medicinal efficacy (Carey, Francis 2007) as
anti-bacterial (Stockert JC 2018).
Anil compounds that are no less widespread and no

less important than other basic compounds in
organic synthesis chemistry (Berridge MV, et al
2015.; Mosmann, Tim 1993), aliphatic Anils
compounds are characterized by their instability in
aqueous solutions (Nagham Aljamali 2021). The
first step in hydrolysis involves adding a proton to
the nitrogen atom of the azomethine group (Bernas,
T. et al 1999), forming the iminium ion, to which
water is added, forming the intermediate carbinol
amine (Nagham Aljamali 2019; Sun S.Y 2011),
which in turn is divided into the aldehyde and
amine (Imad K and Nagham. Mahmood 2020).
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Anils derived from aromatic aldehydes degrade
more slowly, also some of Anil compounds
(Agnieszka Wronka 2014, Ren, Jun et al 2014) are
included in the preparation of ionic liquids
(T, Manish 2017; Shireen R et al 2020), as these
liquids are based on Anil compounds, and the
aldamine are the equipment of organic reagents
used in coordination chemistry, if their reagents
are used to form their metal organic complexes (Ali
Jassim et al 2021).
As for the azo compounds, which are the important
link between organic chemistry and other fields of
chemistry such as coordination chemistry and
industrial chemistry, they are used as corrosion
inhibitors (Aseel M et al 2020) or anti-corrosion,
such as coating spoons, metal surfaces, textile dyes
and metallic-coordination with azo bond (Nagham
Mahmood 2020; Fadel O 2018).
Experimental Part
Many analyzes and measurements have been
carried out by various devices, some of them in
universities outside the country, including the
University of Isfahan (Iran), represented by,

nuclear resonance measurement, mass analysis
measurement, Electron microscopic device
(FESEM), thermal stability measurements at the
University of Isfahan (Iran), other analytical
measurements–chemical, infrared measurement,
(Uv.Vis)-Detection in researches center in
Pharmacy College.
Production of Analytical Reagents
Synthesis of Reagent{1}
To preparation of Reagent {1}, p-carboxybenzoic
acid (0.1 mole) was refluxed in esterification
reaction with methyl alcohol for 2hrs, then
refluxing step of thiosemicarbazide (0.2 mole) with
ester as a second step (22 hrs) in presence of (5 %
NaOH) by the use of closing reaction in double
reactions, third step represented by reaction with
(0.2 mole) of 3-nitromethylchloro aniline in
presence of (0.92 mg) of potassium carbonate ,the
last step represented by filtration, drying
,recrystallization to provide new Reagent{1}
agreeing to procedure (Nagham Aljamali 2020):
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Scheme 1. Synthesis of Reagent{1}

Synthesis of Reagent{2}
To preparation of Reagent{2}, (0.1 mole) of reagent
{1} refluxed with ortho-formal benzamide (0.2
mole) in (3 hrs) in presence of (glacial acetic acid),

the last step represented by filtration, drying,
recrystallization to provide new Reagent{2}
agreeing to procedure (Nagham Aljamali 2020):

Scheme 2. Synthesis of Reagent {2}
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Synthesis of Reagent{3}
To preparation of Reagent {3}, (0.1 mole) of
reagent {1} refluxed with 4-nitro-methyl
sulfidebenzaldehyde (0.2 mole) in (3 hrs) in

presence of (glacial acetic acid), the last step
represented by filtration, drying, recrystallization
to provide new Reagent{3} agreeing to procedure
(Nagham Aljamali 2020):

Scheme 3. Synthesis of Reagent {3}

Synthesis of Reagent{4}
To preparation of Reagent{4}, (0.1 mole) of reagent
{1}
refluxed
with
3-bromo-N,N-dimethyl
amine-benzaldehyde (0.2 mole) in (3 hrs) in

presence of (glacial acetic acid), the last step
represented by filtration, drying, recrystallization
to provide new Reagent{4} agreeing to procedure
(Nagham Aljamali 2020):
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Scheme 4. Synthesis of Reagent{4}

Synthesis of Reagent{5}
To preparation of Reagent {5}, (0.1 mole) of
reagent {1} dissolved in (3 ml) of Hydrochloric acid
with cold solution of sodium nitrite then added to

alcoholic solution of acetophenone (0.2 mole), lifted
(48 hrs), the last step represented by filtration,
drying, recrystallization to provide new Reagent{5}
agreeing to procedure (Nagham Aljamali 2020):

Scheme 5. Synthesis of Reagent{5}

Synthesis of Reagent{6}
To preparation of Reagent {6}, (0.1 mole) of
reagent {1} dissolved in (3 ml) of Hydrochloric acid
with cold solution of sodium nitrite then added to

eISSN 1303-5150

alcoholic solution of p-chlorophenol (0.2 mole),
lifted (48 hrs), the last step represented by
filtration, drying, recrystallization to provide new
Reagent {6} agreeing to procedure (Nagham
Aljamali 2020):
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Scheme 6. Synthesis of Reagent{6}

Results and Discussion
Numerous chemical trails (Nagham Aljamali 2020)
were tested to preparation of triazole–Anil
reagents and Triazole-Azo reagents in the current
paper, all the preparation steps were followed by
chromatography technique (TLC) and the data gave
clear results on the composition of the reagents:

Spectral Detection of Triazole Reagents
Uv. Visible – Detection: The
Triazole
reagents
scanned
(Uv.Vis)-spectrophotometry
with
concentration, spectral figures (1-6):

formatted
through
constant
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Fig. 1. Uv. Visible spectrum of Reagents{1,2}

Fig. 2. Uv. Visible spectrum of Reagents{3,4}
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Fig. 3. Uv. Visible spectrum of Reagents{5,6}

FT.IR - Detection: This chemical detection
appeared strong evidence of structures of prepared
Triazole-Anil Reagents and Triazole-Azo Reagents
via disappeared some bands while other band were
appeared in synthesized reagents like bands for
(NH) of triazole ring appeared at (3180 -3200)cm-1
in all reagents {1-6} respectively., other bands at
[(1320, 1510) to (1335-1515)] cm-1 for nitro
groups (NO2) in all reagents {1-6}., also bands at
(3360, 3385) cm-1 for amine group (NH2) in reagent
{1}which disappeared in new reagent and other

bands were appeared like: bands at (1689) cm-1 for
carbonyl group in amide (CO-N) in reagent {2},
band at (1202) cm-1 for sulfide (S-CH) in reagent
{3}, bands at (1618, 1622, 1619) cm-1 for reagents
{2,3,4} respectively to anil group (CH=N) in new
reagents, while bands at (1485, 1496) and (1456,
1491) cm-1 for azo groups (-N=N-) in reagents {5,
6} all spectral identifications agreeing to literature
in identification (Nagham Aljamali 2021), other
bands in some figures (4,5).
88

Fig. 4. I.R Spectrum of Triazole Reagent{3}
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Fig. 5. I.R Spectrum of Triazole Reagent{6}
1H.NMR-

Detection
This chemical detection appeared other evidence of
structures of prepared Triazole-Anil Reagents and
Triazole-Azo Reagents via disappeared some peaks
while other peaks were appeared in synthesized
reagents like :all reagents {1-6} appeared signals
about at δ(4.70 - 5.18) respectively for proton of
amine in triazole ring, peaks at δ(6.73- 7.87)

respectively for protons of phenyl rings in all
reagents{1-6}, signals at δ(8.26, 8. 52, 8.19) for
protons in Anil group (CH=N) in reagents {2, 3, 4}
respectively., signal at δ(9.11) for proton in amide
group to reagent {2} all spectral identifications 89
agreeing to literature in identification (Nagham
Aljamali 2021),. Other peaks in detections (6 ,7).

Fig. 6. H.NMR-Detection of Reagent{2}
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Fig. 7. H.NMR-Detection of Reagent{6}

Mass – Detection
The detection of the triazole reagents gave ether
evidence of synthesized reagents that appeared
reagents via fractions of compounds containing

functional groups in same molecular weight., all
spectral identifications agreeing to literature in 90
identification (Nagham Aljamali 2021); some
figures(8,9):

Fig. 8. Mass Detection of Reagent{3}

eISSN 1303-5150

www.neuroquantology.com

NeuroQuantology | November 2021 | Volume 19 | Issue 11 | Page 84-94 | doi: 10.14704/nq.2021.19.11.NQ21178
Aymen Abdul Rasool Jawad et al / Triazole-Anil and Triazol-Azo Reagents (Creation, Spectral Categorization, Scanning Microscopy, Thermal Analysis)

Fig. 9. Mass Detection of Reagent{4}

Scanning Electron Microscopy (FESEM)
Scanning Electron Microscopy (FESEM) of the new
triazole reagents and reagents (for morphological
properties) that publicized in this paper that they
have a spherical shape also have granular sizes
within the nano-scale they have an average size of
(52. 91, 58. 82, 68. 53, 62. 23) nanometers to

[reagent{2}, reagent{3}, reagent{4}, reagent{5}] 91
respectively, so the surface part rises also this
specific makes it eligible for health applications due
to its small granular size, spherical shape within
the nano-scale that is applied in health fields as a
treatment for many forms of tumors as well as in
the manufacturing field, figures (10 , 11):

Fig. 10. Scanning Electron Microscopy of Reagents{2, 3}
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Fig. 11. Scanning Electron Microscopy of Reagents{4, 5}

Thermal Curves of Analytical Triazole Reagents
All curves appeared good stability of analytical
triazole reagents which is due to structures of
reagents that involved tri-Nitrogen atoms in

heterocycle ,also their linkage with Anil group in
reagents {2, 3, 4} and Azo group in other reagents
{5, 6}., figures (12-15):
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Fig. 12. Thermal Curve of Reagent{2}

Fig. 13. Thermal Curve of Reagent{3}
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Fig. 14. Thermal Curve of Reagent{4}
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Fig. 15. Thermal Curve of Reagent{5}

Other Physical and Chemical Detections
Other characterization, all chemical-physical

possessions with data about (TLC), melting points
(m.p), Rf, colors, yields %, solvents in Table (1).

Table 1. Other chemical-physical Detections

Triazole Reagents
Triazole Reagent {1}
Triazole Reagent {2}
Triazole Reagent {3}
Triazole Reagent {4}
Triazole Reagent {5}
Triazole Reagent {6}

Yield % Color
Rf
76
Yellowish Green
0.64
78
Green
0.66
76
Yellowish Orange 0.60
74
Yellowish Red
0.62
88
Reddish Yellow
0.68
86
Orange
0. 60

Conclusions
The compositions of the prepared analytical
reagents were verified through several guides using
diagnostic and analytical techniques besides to
other techniques to determine the stability of the
reagents and the impact of varying temperatures

eISSN 1303-5150

Solvents (TLC)
Ethanol: Hexane
Ethanol: Hexane
Ethanol: Hexane
Ethanol : Hexane
Ethanol : Hexane
Ethanol : Hexane

with microscopic techniques to determine the
extent of future use of prepared reagents in the
medical and pharmaceutical fields.
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