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About Us

It gives us a great pleasure to invite you to BCUD, SPPU sponsored National Conference
entitled New Horizons in Material Science organized by Department of Chemistry. New
Arts, Commerce & Science College Shevgaon.

Our Institution

Ahmednagar Jilha Maratha Vidya Prasarak Samaj Ahmednagar was established in 1918 in
memory of Hutatma Karveer Chauthe Chhatrapati Shivaji Maharaj, The main object of
the institute is to impart education to society irrespective of caste, creed, sex and religion.
The growth of the institution during last 99 years is noteworthy with its moto “Tejo Si
Tejo Me Dehi”. Our institute is one of the pioneer educational institution in Maharashtra,
providing quality education form KG to PG level in various streams i.e. Arts Commerce,
Science, Environmental Science, Biotechnology, Education, Management, Hotel
Management, Computer Science & Engineering etc.

About College

New Arts, Commerce & Science College, Shevgaon was established in 1978 and is
affiliated to the Savitribai Phule Pune University, Pune. The college was reaccredited by
NACC with grade ‘A’ in February 2017, The College is also received ‘Best Rural College
Award’ in 2012 by the Savitribai Phule Pune University, Pune. The college is imparting
quality education in UG & PG programmes. It is committed to intellectual, moral social
and aesthetical development of its students.

Department of Chemistry

e Establishment- 1982
e PG Courses in Analytical, Organic Chemistry
e Research Area:

Heterogeneous Catalysis

Drug Synthesis

Extraction Chromatography

Method development and Validation

Deliberation

The conference will have plenary sessions, oral and poster presentation sessions.
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About the Conference

It is well known that Chemistry is important branch in science, which plays crucial role
in socio-economic development of country, Therefore the theme “New Horizons in
Material Science” is chosen to fully capture the importance of innovation & developments
in chemistry in the changing modern world.

The conference is aimed at providing strong foundation for future Endeavour in
promoting new & innovative area of science, not only in area of research & development
but also professional & practices without compromising its core values & scientific rigor.

The main purpose of the conference (NHMS-2018) is to enhance the concept on New
Horizons in Material Science & to cover all aspects of material i.e. synthesis,
characterization & application related to material. It will provide opportunity & platform
for Eminent Scientist, Professors, Research Scholars, Chemist’s & Student’s to interact,
exchange their basic idea & discuss the contemporary research on various topics in
chemistry.

Sub Themes:-

* Metallurgy * Material Science

* Advanced Composites * Advanced Material Analysis
* Superconductivity * Spectroscopic Analysis

* Heterogeneous Catalysis * Solid State Physics
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Various Substituted 6-(3-(5-Bromothiophen-2-Yl)-1-Phenyl-
1H-Pyrazol-4-Y1)-4-(2-Hydroxyphenyl) Pyrimidine-2(1H)-

Thiones
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ABSTRACT

The title compounds thiopyrimidines 3(a-h) have been synthesized from chromones 1(a-h) by refluxing thiourea 2
with potassium hydroxide. The structures of all newly synthesized compounds have been confirmed by IR, 'H
NMR and Mass spectral data. The synthesized compounds have been screened for their antimicrobial activity. Some
of the compounds show moderate antimicrobial activity as compared to the reference drugs Ciprofloxacin and

Fluconazole.

Keywords: Chromones, Pyrazolopyrimidines, Antimicrobial Activity

I. INTRODUCTION

Pyrimidine derivatives are important among different
heterocyclic compounds, due anti- antiviral, anti-
inflammatory, neoplastic and antibiotic in addition to
other microbial activities'. In nucleic acids, uric acid,
purines, several vitamins, few marine microorganisms
and coenzymes the pyrimidine ring system is present.
Many synthetic members of pyrimidine are important as
synthetic drugs and chemotherapeutic agents. Their
remarkable biological activities attracted consideration
to the chemistry of nitrogen heterocycles>® Many novel
drugs are planned using the small 5-acetyl pyrimidine-2,
4, 6-(1H, 3H, 5H)-trione moiety as a preliminary
building block in the synthesis. Directly 5-
acylbarbiturates are applied in pharmaceutical and other
industry*.Synthetic heterocyclic compounds, like furan,
pyrrole, thiophene, pyrrolidine, piperidine, thiazole and
pyridine having significant application and many are
important  intermediates in  preparation®.  Fused
pyrimidines attracted much attention due to biological
activities. This is obvious from publications where the
pyrimidine ring is fused to various heterocycles such as
purines, pteridines, pyridopyrimidines, quinazolines,
triazolo pyrimidines, pyrazolopyrimidines,

pyrimidoazepines and furopyrimidines. Work of well-
known chemists like Riedel, Bischler, Gabriel,
Niementowski and Bogert recognized for major
progress in this field®. Many simple fused pyrimidines
such as purines and pteridines are biologically active by
themselves” ® or are necessary constituents of very
essential naturally occurring substances. Some pteridine
derivatives are as anti-leukemic drugs®, or potassium-
conserving diuretics’®. Moreover, several quinazoline
alkaloids exhibit hypnotic*™ *?, bronchodilatory™, and
antimalarial activity ** .

Many cardio circulatory syndromes such as deep vein
thrombosis (DVT), myocardial infarction (MI) or
unstable angina (UA) is one of the utmost significant
causes of death worldwide. The importance of fused
pyrimidines as antithrombotic and antiplatelet drugs has
been definitely recognized by medical trials. Thus, extra
investigation of pyrimidine chemistry seems to be
worthwhile’®.  Pyrimidine  derivatives  show
antibacterial’” ', antihyperlipidemic'® anti-cancer”
antihypertensive® and anti-HIV activities.

18
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II. MATERIALS AND METHODS

All the chemicals required for the synthesis of the
compounds were obtained from Sigma Aldrich and SD
Fine chemicals. Melting points were recorded in open
capillaries and are uncorrected. '"H NMR spectra were
recorded on Varian 400 MHz spectrophotometer in
CDCl;, DMSO-dgand TMS as an internal standard. The
infra-red spectra were recorded as potassium bromide
disk using Schimadzu-FT-IR Spectrophotometer. Mass
spectra were recorded on Micromass mass
spectrophotometer. The purity of the synthesized
compounds was checked by TLC silica gel coated plates
obtained from Merck as stationary phase and solvent
mixture of ethyl acetate/hexane (20:80) as mobile phase.
General procedure for the synthesis of 4-(5-bromo-2-
hydroxyphenyl)-6-(3-(5-bromothiophen-2-yl)-1-phenyl-
1H-pyrazol-4-yl) pyrimidine-2(1H)-thione (3g): To a
mixture of Comp. 1 (0.00078 mmole) and KOH (0.05
mmole) in ethanol (10 ml), thiourea 2 (0.0025 mmole)
was added and reaction mixture was refluxed for four hr.
After completion of the reaction (monitored by TLC),
reaction mass was cooled to the room temperature and
poured on crushed ice, and acidified with conc. HCI to
get yellow solid. The solid was filtered off and
recrystallized from ethanol to afford 3(a-h) pure solid.
The physical data of the compounds 3(a-h) were
recorded in Table I. Their structures have been
confirmed by "H NMR, Mass and IR spectra.

IR (3g) (cm™): 1258 (C-Br), 1478(C=C), 1559 (C=S),
3371(N-H), 3827(0-H);'"H NMR (3g) (DMSO) & ppm:
6.905 (s, 1H, N-H), 7.157-7.602 (m, 10H, Ar-H),
7.801(s, 1H, Ar-H), 8.713(s, 1H, Pyrazole-H), 12.953 (s,
1H, Ar-OH); ES-MS (3g) (m/z): 585.1(M+1),
587(M+3), 589.1(M+5).

Ry . Ra OH W
Ry o | 4 i Ale KOH . L Aw
3 ]
Ry = E Ho M MH, Refluz.4hr TNH .
(=] = —
B E B
1@a-h) 2 3(a-h)
Scheme 1

Table 1. Physical data of compounds 3(a-h)

Comp. R R, R3 M.P. Yield (%)
€9
3a H H |H 130-132 62
3b H H | CH; | 180-182 72
3c H H | Cl 136-138 64
3d Cl H | Cl 176-178 70
3e H H |F 190-192 70
3f H | CH; |Cl 188-190 68
39 H H | Br | 140-142 68
3h CH; | H | CH; | 184-186 64

III. RESULTS AND DISCUSSION

The thiopyrimidine derivatives were synthesized
successfully in moderate to good vyields. The newly
synthesized compounds were identified on the basis of
melting point range, IR, 'H NMR, Mass spectral
analysis. All the newly synthesized derivatives were
screened for antimicrobial activity using disc diffusion
method.

Antimicrobial activity: Compounds 3(a-h) were
screened for their in vitro antimicrobial activity against
Escherichia coli (ATCC 25922), Pseudomonas
aeruginosa (ATCC 27853), Staphylococcus aureus
(ATCC 25923), Staphylococcus albus, Kilebsiella
pnuemoniae using Ciprofloxacin as a reference standard
drug by paper disc diffusion method. Antifungal activity
was evaluated against Candida sp. using Fluconazole as
standard drug. All the tests were evaluated at 100 pg/ml
concentration. The culture media was Muller Hinton
agar. The zone of inhibition was measured in mm after
24 hr of incubation at 37°C. DMSO is used as control.
Microbial data for corresponding compounds is
summarized in Table 2.

Table 2. Antimicrobial Analysis Data

Sr. | Compound No. Inhibition Zone Diameter (mm)

No. Candida | S. S.albus Klebsiella E. Pseudomonas
sp. aureus pnuemoniae coli | sp.

1. 3a 2 - 5 7 8 3

2. 3b 4 8 8 4 10 8

3. 3c 5 9 5 6 7 4

4. 3d 3 7 8 6 7 2
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5 3e 5 10 5 6 6 3
6. 3f 2 8 4 5 8 5
7. 39 7 6 7 10 7 -
8 3h 4 8 4 5 7 -
9. Control 8 3 3 4 6 10
10. Ciprofloxacin 20 22 22 21 23
11. Fluconazole 23
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ABSTRACT

A simple, efficient and convenient one-pot synthesis of 2,3-dihydroquinazolin-4(1H)-one derivatives using
Lanthanum nitrate and mild reaction conditions by the reaction of aromatic aldehydes and 2- aminobenzamide was
reported. The advantages of this protocol include short reaction time, mild reaction conditions, easy work-up, high

yields, and environmental friendliness.

Keywords: 2,3-dihydroquinazolin-4(1H)-ones, Aldehydes, Lanthanum nitrate, 2-aminobenzamide.

I. INTRODUCTION

Multi-component Reactions (MCRs) are powerful tools
for build the products in organic chemistry. In which
more than two starting materials react to form a product
for their high degree of atom economy, save time,
minimize cost, environmental friendliness and
application in the diversity-oriented of convergent
synthesis of complex organic molecules from simple
and readily available substrates in a single synthetic
operation [1-2]. 2,3-Dihydroquinazolin-4(1H)-ones are
an important class of fused heterocyclic compounds that
have drawn much attention because of their variety of
biological and pharmaceutical activities [3-6]. Recently,
number of organic reactions is reported in the literature
by employing various -catalysts like clay [7-9],
phosphates [10-12] etc.

However, many of these methods suffer from one or
more of the drawbacks such as requirement of strong
acidic conditions, long reaction times, low vyields,
tedious work-up procedures, requirement of excess
amounts of reagent and use of toxic reagents, catalysts
or solvents. Therefore, there is a strong demand for a
highly efficient and environmentally benign method.

Lanthanum (1I1) nitrate have recently attracted much
attention in organic transformations due to its high
acidity, thermal stability, low toxicity, low cost and
good stability, Furthermore, current literature reveals

that Lanthanum (I1l) nitrate has been utilized as an
effective catalyst in the synthesis of 4-(3H)-
quinazolinones under solvent-free conditions, chiral
tetrahydroquinolino pyranose derivatives,
chemoselective deprotection of acetonides,
chemoselective  protection of amines as N-
benzyloxycarbonyl derivatives, acetylation of alcohols,
phenols and amines with acetic anhydride and synthesis
of a-amino nitriles [13-18]. In continuation of our
ongoing research to develop novel methodologies in
synthetic organic chemistry, [19-21] we report herein an
efficient, low cost and environmentally benign protocol
for the synthesis of 2,3-dihydroquinazolin-4(1H)-ones
using Lanthanum (111) nitrate hexahydrate catalyst under
mild reaction condition.

II. EXPERIMENTAL

All commercially available reagents used without
further purification and the reactions were monitored by
thin layer chromatography (TLC) Merck 60 F,s, silica-
gel plates. All yields refer to isolated products after
purification. Melting points were recorded by open tube
capillary method and are uncorrected.

General procedure for the synthesis
dihydroquinazolin-4(1H)-ones 3a-j:

To a mixture of 2- aminobenzamide 1 (1 mmol) and
aldehyde 2 (1 mmol) taken in round bottam flask was

of 2, 3-
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added Lanthanum nitrate (15 mol %) and the reaction
mixture was stirred at room tempreture for the time
indicated in Tablel. The progress of the reaction was
checked by TLC (ethyl acetate: n-hexane, 1:9). After
completion of reaction, the solid residue was washed
with ethanol. The obtained solid was collected by
filtration and purified by recrystallization from ethanol.

All products are known compounds; their physical and
spectroscopic data (IR and 'HNMR) were compared
with those reported in the literature and found to be

identical.
/b

L:Lnth:mummmt

O Qe

Scheme 1. Synthesis of 2,3-dihydroquinazolin-4(1H)-
one

ELh:mnl rt

I11.RESULT AND DISCUSSION

To explore the use of Lanthanum nitrate as catalysts, a
reaction of 2- aminobenzamide 1 and aldehyde 2 was
conducted as a standard model reaction for the
preparation of 2-arylbenzothiazoles (3a-3j) (Scheme 1).
In general, all the reactions were very clean and the 2,3-
dihydroquinazolin-4(1H)-ones derivatives were
obtained in high yields under mild reaction conditions.

Encouraged by this result, we examined the scope and
limitations of this approach by applying the optimal
reaction conditions to a number of aromatic aldehydes
bearing electron-withdrawing and electron-donating
substituents. We found that the property of substituent
groups of the aromatic aldehydes did not affect these
reactions. The results of the reaction are listed in Table
1.

Table 1. Multicomponent reaction of aromatic aldehyde 2 and 2-aminobenzamide 1 for the synthesis of 3a-j*

Entry Aldehyde Product Time (min) Yield® (%)
1 CeHs 3a 45 91
2 4-CH;0C6H, 3b 50 88
3 4-BrCeH,4 3c 47 89
4 4-OHCgH,4 3d 60 82
5 4-NO,CgH4 3e 51 90
6 4-CH3CgH,4 3f 45 91
7 2-CICsH,4 39 52 88
8 2-OHCgH, 3h 60 84
9 3-NO,C¢H,4 3i 52 88

10 4-Cl-CgH,4 3j 45 90

®Reaction conditions: Aromatic aldehyde (1 mmol), 2-aminobenzamide(1 mmol), Lanthanum nitrate (15 mol %) at

room temperature. °Isolated yield.

IV. CONCLUSION

We have developed a new protocol for the synthesis of
2,3-dihydroquinazolin-4(1H)-one derivatives via the
one-pot multi-components reaction under mild reaction
conditions. High efficiency, easy availability, low cost,
operational simplicity, mild reaction conditions, and
improved yields within short reaction times are the
advantages of this new method.
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ABSTRACT

High efficient process for the preparation of novel tetrazole derivatives has been developed from aryl nitrile and
sodium azide through [3+2] cycloaddition reaction. This method has the advantage of high yield and easy work up

process.
Keywords: Tetrazole, Azide, Antimicrobial Activity.

I. INTRODUCTION

Recently compounds containing tetrazole moiety have
gained considerable attention because they have a wide
range of applications in material science and medicinal
chemistry. Various biological activities of these
compounds are reported such as antihypertensive,
antifungal, antibacterial, anticancer, antidiabetic,
anticonvulsant, anti-inflammatory etc'*. They also play
a very important role as a ligand in coordination
chemistry.

Tetrazole derivatives can be prepared by different
methods. Generally, the most convenient and versatile
procedure for the preparation of tetrazole is the
cycloaddition between nitriles and azide!. Several
methods have been reported for the synthesis of 1/5-
substituted tetrazole, unfortunately these methods have
some drawbacks such as long reaction times, use of
expensive and toxic reagents and harsh reaction
conditions, low vyield, tedious work-up, and even the
need for excess amounts of highly toxic and explosive
hydrazoic acid>®. Therefore, in order to overcome these
drawbacks, it is necessary to develop a simple,
convenient and more efficient method for the synthesis
of tetrazole derivatives also it is necessary to synthesis
novel tetrazole derivatives & checks them for biological
activity®.

II. MATERIALS AND METHODS

All chemicals used for the synthesis of the compounds
were obtained from Sigma Aldrich and SD fine
chemicals. Proton magnetic resonance (‘HNMR) spectra
were recorded in 400 MHZ NMR spectrophotometer by
using Deuterated Dimethyl Sulfoxide (DMSO-dg) as
solvent and Tetramethylsilane (TMS) as an internal
standard. The Infra-Red (IR) spectra were recorded
using  Fourier  Transform Infrared  (FT-IR)
spectrophotometer Model RZX (Perkin Elmer). Using
Thin Layer Chromatography (TLC) purity of the
synthesized compounds was checked. TLC silica gel
coated plates obtained from Merck as stationary phase
and mobile phase were mixture of ethyl acetate/hexane
(20:80).

General Procedure

0.01 mole of aldehydes and 0.012 moles of
malenonitrile was dissolved into 20 ml ethanol. In this
reaction mixture 0.01 mole K,CO;was added to initiate
the reaction. The reaction mixture was reflux for 30
minutes. Solid was obtained that indicate completion of
the reaction, further confirmed by thin layer
chromatography. Then solid intermediate was isolated
by filtration and then washed by using cold alcohol. The
filtrate was dried at 60° in oven. In second step, 0.01
mole of above intermediate, 0.03 moles of sodium azide,
0.01mole sodium acetate and 20 ml dimethyl
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formaamide was added as a solvent and heated at 100°%c
for 6 hours. The progress of the reaction was monitored
by thin layer chromatography. After completion of the
reaction solvent was evaporated and 20 ml ethyl acetate
was added into the flask to dissolve the residue obtained
after the evaporation of dimethyl formaamide. Then the
washing of 20 ml 10% hydrochloric acid was given to
ethyl acetate layer. After washing ethyl acetate layer
was dried over sodium sulphate and then ethyl acetate

IR (1a) (cm-1): 1090 (C-CI), 2350 (nitrile), 1585 (C=C),
1580 (C=N).

'H-NMR (1a) (DMSO-d6) & ppm: 7.24 (dd, 1H, Ar-H,
J=2.5 &8.84 Hz), 7.21(dd, 1H, Ar-H, J=3.5 & 7.4 Hz),
7.22 (dd, 1H, Ar-H, J=3.5 &7.4 Hz), 7.24 (m, 1H, Ar-
H), 7.54 (s, 1H, =C-H), 4.2 (s, 1H, N-H).

The reaction scheme for synthesis of novel tetrazole
derivatives [1(a-i)] have been

Presented below in scheme 1.

was evaporated to obtain tetrazole derivative. Using this R, H R H AL
typical procedure, other analogs of this series were szij*o "6y KOs Metanol REWN:N
prepared. Their structures have been confirmed by = U R DM H.CCOON, R Rs"
analyzing method such as "HNMR and IR spectra. ) Rs
Scheme 1
Table 1. Substituent attached to the aromatic ring of scheme 1.
Compound R; R, R, R, Rs
la H H Cl H H
1b OH H H H H
1c H OH H H H
1d H H OH H H
le H H OCH;, OCH; H
1f H H H H H
1g H H OH OCH; H
1h H H F H H
1i H H Br H H
III. RESULTS AND DISCUSSION 27853), Escherichia coli (ATCC 25922),

The novel tetrazole derivatives were synthesized
successfully having good yields. The newly synthesized
compounds were analyzed from 'H-NMR and IR
spectral analysis. Using disc diffusion method, newly
synthesized compounds were screened for antimicrobial
activity.

Antimicrobial activity
Compounds 1(a-i) were screened for their antimicrobial
activity against Pseudomonas aeruginosa (ATCC

Staphylococcus aureus (ATCC 25923) by paper disc
diffusion method using gentamycin as a reference
standard drug. At 100 pg/ml concentration, all the tests
were evaluated. The culture media was Muller Hinton
agar. After 24 h of incubation at 37°C the zone of
inhibition was measured in mm. Microbial data for 1(a-
i) as summarized in Table 2.

Table 2. Antimicrobial analysis data of compounds 1(a-j)

Sr. No. Compound Pseudomonas Escherichia coli Staphylococcus
number aeruginosa (ATCC 25922) aureus
(ATCC 27853) (ATCC 25923)
1 la No Zone No Zone No Zone
2 1b No Zone No Zone No Zone
3 1c No Zone No Zone No Zone
4 d No Zone No Zone No Zone

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 8



5 le No Zone No Zone No Zone
6 1f No Zone No Zone No Zone
7 19 No Zone No Zone No Zone
8 1h No Zone No Zone No Zone
9 1i No Zone No Zone No Zone
10 1j No Zone No Zone No Zone
11 Gentamycin 23 mm 28 mm 32 mm

IV. CONCLUSION

The newly synthesized compounds were screened for
their antimicrobial activity against Candida sp., and
Gram-negative as well as Gram-positive bacterial
strains. The synthesized compounds do not shown any
activity as compared to standard drug. Chalcones are
intermediate in the biosynthesis of flavonoid. They are a
very valuable compounds whether from bioactivity
aspects or from organic synthesis aspects. Chalcones
exhibit diverse pharmacological activities and can serve
as synthons for synthesis of heterocyclic compounds.
Due to these reasons, various preparation procedures
were developed by many working Scientist and groups,
including ecofriendly protocol.
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ABSTRACT

DFT/B3LYP method has been employed to study recently synthesized (2E)-1-(Anthracen-9-yl)-3-(3,4-
dichlorophenyl)prop-2-en-1-one. In the present work, the calculated values, i.e. geometric parameters, mulliken
charges, frontier orbital analysis, dipole moments and QSAR properties are reported.

Keywords: DFT, B3LYP, QSAR

I. INTRODUCTION

Chalcones are an important class of natural compounds
and have been broadly applied as synthons in synthetic
organic chemistry. Synthetic analogues of chalcones are
being investigated worldwide for the development of
more potent and efficient drugs for the treatment of a
number of diseases such as cancer, diabetes, HIV,
tuberculosis,malaria etc[1-8]. The nonlinear optical
[NLO] properties of the different chalcone derivatives
have also been reported [9-12]. The density functional
theory provides the ground state properties of a system,
and the electron density plays a key role. DFT predicts a
great variety of molecular properties molecular
structures, ionization energies, electric and magnetic
properties.

II. COMPUTATIONAL STUDY

The structure of recently synthesized[13] (2E)-1-
(Anthracen-9-yl)-3-(3,4-dichlorophenyl)prop-2-en-1-

one. was optimized (RMS gradient = 0.0005994) with
Density Functional Theory (DFT) using B3LYP method
with 6-31G(d,p) basis set in GAMESS package[14].
Initial geometry of the compound was generated using
Chem Bio3D Ultra 14.0. Geometry optimization was
carried out without any geometrical constraints. The

calculation of QSAR properties are performed by Chem
Bio3D Ultra 14.0.

III. RESULTS AND DISCUSSIONS

3.1 DFT structural parameters

The DFT calculations were carried out with B3LYP/6-
31G (d,p). The geometry parameter viz. Calculated
bond distances, bond angle and torsion angles of
compound is given Table 1

HE3)

Figure 1. DFT / B3LYP optimized structure of the

compound.
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Table 1. Selected structure parameters

Bond distances Bond angles Torsion angles

C15-016 1.229  C4-C5-C15 119.827  C4-C5-C15-016 -122.213

C5-C15 1509 C6-C5-C15 119.091  C6-C5-C15-016 61.327

C15-C17 1487 C5-C4-Cl4 122.821  C5-C15-C17-C18 174.478

C17-C18 1.346  016-C15-C17 121.893  C6-C5-C15-C17 -114.136

C18-C19 1462 C5-C15-016 121958  C4-C5-C15-C17 62.324

C22-ClI26 1.745  C21-C22-Cl26 118.841  C17-C18-C19-C24 -169.019

C23-Cl25 1.748  C24-C23-CI25 118.801  CI25-C23-C24-C19  -179.885
3.2 Frontier Orbital Energy Analysis electrons, while LUMO can accept electrons first [15].
According to the frontier molecular orbital theory, The energies of HOMO-2 to LUMO +2 orbitals are
HOMO and LUMO are the most important factors that  given in Table 2. HOMO - LUMO energy gap is

affect the bioactivity. HOMO has the priority to provide  2.9823 eV (10.1096 a.u.).

Table 2. Energy levels (a.u.) of MOs calculated in their ground state in the gas phase.
HOMO-2 HOMO-1 HOMO LUMO LUMO+1 LUMO+2

-0.2427 -0.2393 -0.1973 -0.0877 -0.0636 -0.0290

3.3 Mulliken Atomic Charges

Table 3 exhibits the calculated Mulliken atomic charges except for atoms H. C;5 is the most positively charged one,
which can interact with the negative charged part of the receptor easily. The negative charges is mainly located on
atom Oqg, SO it can interact easily with the positive part of the receptor. C,5 being most positive and O most
negative therefore C15-O6 bond polarity plays a key role. Longer the Ci5-O16 bond, more is C-O polarity and the
biological activity must be the strong.

Table 3. Mulliken atomic charges except for atoms H (e) using DFT.

Atom No. Charge
Cl 0.105876
Cc2 -0.201911
C3 0.108796
C4 0.083506
C5 -0.054081
C6 0.086334
C7 -0.122284
C8 -0.094692
C9 -0.09225
C10 -0.12209
Cl1 -0.121815
C12 -0.09354
C13 -0.09432
Cl14 -0.136398
C15 0.31722
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016 -0.473207

C17 -0.139154
C18 -0.081395
C19 0.124539
C20 -0.101601
C21 -0.071268
C22 -0.0889

C23 -0.094678
C24 -0.10585
ClI25 0.024011
Cl26 0.026779

QSAR properties

QSAR studies facilitate to be acquainted with and calculate the physico chemical properties of a drug and its effect
on biological activity. The common physico chemical properties include hydrophilic, electronic and steric nature.
Hydrophobic character of a drug is important in recognizing its effortlessness in crossing the cell membrane and its
interaction with the receptor.

Table 4. QSAR properties

Dipole LogP Molar Refractivity Partition Coefficient
Moment(Debye) (cm®/ mol) ( Octanol/water)
3.366 6.688 110.826 8.184

IV. CONCLUSION
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ABSTRACT

Two new process related impurities were observed in Cetirizine dihydrochloride samples when analyzed by United
States Pharmacopeia (USP) described high performance liquid chromatography method (HPLC). These impurities
were isolated using Preparative high performance liquid chromatography followed by full characterization using
analytical techniques like mass, H, BC-NMR  and designated  as (£)-2,2-bis[4-[(4-
chlorophenyl)phenylmethyl]piperazin-1-yl]ethoxy]acetic acid and bis[[1-(4-chlorophenyl)-1-phenyl]methyl]ether.
These impurities were also synthesized and reconfirmed by co-injection in HPLC.

Keywords: Cetirizine; Process-related impurities, Identification, Synthesis, HPLC
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of cetirizine is a non-sedating type histamine H1-
receptor antagonist and is used for the treatment of o ~o '_
allergic syndromes, such as chronic and acute allergic :: © [ﬁﬂj © ‘N‘.r,c.—'lvc‘ ['N“]
rhinitis including seasonal and perennial allergic rhinits, b i
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[1-3]. Cetirizine is a second-generation antihistamine oo ©

and is less able to cross the blood-brain barrier and e

therefore have diminished effects on the central nervous \ ""(\ N

system compared to first-generation drugs [4]. a5 {}NTN-L
Cetirizine, and more in particular its dihydrochloride is 3.0 _C} T b oo
a molecule of great success on the market and hence et ¢ — ¢ ! & g0
different methods of its synthesis have been studied [5- N DOk

8]. Our route of synthesis has shown in Figure 1. C;f‘ / L

cl

Impurity-1

Figure 1. Route of synthesis of cetirizine
dihydeochloride showing the plausible formation of
impurities 1 and 2

Safety and quality of pharmaceutical products can be
affected by the impurities present in the Active
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Pharmaceutical Ingredients (APIs); hence impurity
profile study of the API to be used in the manufacturing
of drug substance is necessary. The impurity profile of
API may vary if there are any changes in synthetic route
and/or key raw materials. Therefore it is essential to
know all the possible impurities that can be generated
during the manufacturing process of drug substance.
According  to International Conference  on
Harmonization (ICH) guidelines identifying and
characterizing all impurities that are present at a level of
0.10% or more are recommended [9].

On HPLC analysis of the batches which were
manufactured during the lab development process, it
was found that apart from USP listed impurities there
were two impurities which were new and unknown [10].
These two impurities were observed at RT 62.886
(impurity-1) and RT 94.482 (impurity-11) at a level >
0.1%. Since these impurities were present at a level
more than the identification threshold, therefore
identification of these impurities was done by their
isolation using Preparative high performance liquid
chromatography, followed by full characterization using
spectral techniques like MS, *H and *C-NMR. After
identification these impurities were synthesized and
further confirmed by co-injection in HPLC.

Herein we wish to discuss the identification, isolation,
synthesis and full characterization of two new process
related impurities using sophisticated techniques like
Mass and NMR spectrometry.

II. MATERIALS AND METHODS

Samples and reagents

Cetirizine dihydrochloride batches were synthesized at
manufacturing site of Ipca Laboratories Ltd. (Mumbai,
India). HPLC grade acetonitrile and concentrated
sulfuric acid was from Merck. Deuterated chloroform
and D20 were purchased from Merck KGaA,
Darmstadt, Germany. Millipore MilliQ Plus Water
purification system was used to obtain high purity water.

High performance liquid chromatography

HPLC analysis was performed on Waters Alliance
HPLC with, pump-alliance (2695), auto sampler (2695);
with empower software ® (Waters USA) using UV
detector (2489) as well as 2996 photo diode array (PDA)
detector. The output was being monitored with
Empower 3.0 Software version. The separation was

carried out on Symmetry shield RP-18, 250 x 4.6 mm x
Su m column. The mobile phase was a mixture of
solution A (dissolve2 g of tetrabutylammonium
hydrogen sulfate and 3 g of sodium phosphate
monobasic in 1litre of water, pH adjusted to 2.7 with 1N
sodium hydroxide) and solution B (methanol) with time
gradient program as mentioned in USP [10]. The
injection volume was 10 pl and chromatographed under
prescribed condition at 232 nm.

Preparative
chromatography
A Waters Model Alliance 2555 Separation Module
(Waters Corporation, Milford, MA, USA) equipped
with a Waters 2489 UV Detector and Empower
software was used. The column used for separation was
Unisphere C18 250 x50 mmx 10pn m. Mobile phase
used for the separation was Buffer: ACN (50: 50).
Buffer was the water having pH 2.5 adjusted with TFA.
Injection volume was 5ml with 2.5 g of sample. The
flow rate was maintained at 30 ml / min with output
monitored at 232 nm.

high performance liquid

Mass spectrometry

The High Resolution Mass Spectra of isolated impurity
was obtained from a Thermo Scientific Q-Exactive-
Orbitrap mass spectrometer (Waltham, Massachusetts,
United States) with 17500 resolutions. Sample prepared
in isocratic mixture of acetonitrile and water (50:50, v/v)
was introduced by syringe pump and ionization was
achieved by HESI ionization source in the positive ion
detection mode. Nitrogen was used as both the sheath
gas and the auxiliary gas at 30psi and 10 psi
respectively. HESI source parameters were set as
capillary temperature 320°C, spray voltage of 4 kV and
heater temperature 250°C. Scanning of sample was done
over mass range of 150-1000 m/z. Operating software
used was Thermo Xcalibur 3.0.63.

Nuclear magnetic resonance spectroscopy

The *H, *C NMR spectra were recorded on AVANCE
400 (Bruker, Fallanden, Switzerland) instrument at
300K. Solvent used for impurities sample run was
CDCI; and for Cetirizine it was D,0O. Distortionless
enhancement by polarization transfer (DEPT) spectral
editing revealed the presence of methyl and methine
groups as positive peaks while the methylenes as
negative peaks
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III. RESULTS AND DISCUSSIONS

Detection of unknown impurity

Cetirizine dihydrochloride samples were analyzed by
the USP described HPLC method (section 2.2). Two
new impurities at RT 62.886 (impurity-1) and 94.482
(impurity-I1) were observed along with Cetirizine at RT
32.396. These two new impurities were isolated from
the sample by using Preparative high performance

liquid chromatography as described in section 2.3 and
fully characterized to get the exact structure.

Structure elucidation of impurities

Impurities isolated were found to have HPLC purity >
95%. These impurities were directly used for structure
elucidation without any further purification. On the
basis of spectral data like mass, 'H and ** C-NMR
(Table 1), structure of theses impurities were designated.

Table 1. 1H and 13C NMR data of impurities

Imp urity-1I

Imp urity-IT
f_a\N . el 13 ?5
— B 105 g ey
' ] OH ! 3
, . E‘ i 2 175 1n

By 2 3 . 11

=4 T
Position Integrat &(ppm) “C &(ppm) ° Position  Integr: 3(ppm) B¢ (ppm)

multiplicit multiplicity

1 - - 172.04 L1 2H 5.43,s 79.6,79.5
2 1H 498, s 99.7
3,3 4H 4.05,t 61.9
4,4 (3.27-331)  56.1
6,6’ I12H bs+m 48.7
8,8’ 48.7
55 8H 2.72, bs 53.1
7,7 53.1
9,9 2H 431,s 74.5
10,10’ - - 140.1 2,2’ - 140.6, 140.7
11,11° 2H 129.1 3,3 2H 127.2-127.9
12,12’ 2H m(7.18-7.34 128.9 4.4 2H 128.5-128.7
13,13° - - 133.2 55 2H m (7.28-7.41) 128.5-128.7
14,14’ 2H 128.9 6,6 2H 128.5-128.7
15,15’ 2H 129.1 7,7 2H 127.2-127.9
16,16’ - - 140.9 8,8’ - 141.4,141.5
17,17 2H 127.8 9,9 2H 127.2-127.9
18,18’ 2H 128.9 10, 10° 2H 128.5-128.7
19,19° 2H 128.9 11,11° - 133.3,133.4
20,20° 2H 128.9 12,12’ - 128.5-128.7
21,21° 2H 127.5
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Impurity |

ESI mass spectrum of impurity-1 displayed protonated
molecule peak at m/z 717.29 [M+H]" in positive ion
mode, indicating the mass of to be 716.29 which is
61.49 amu less than that of double of Cetirizine. On
subjecting to elemental composition calculator this
impurity found to have molecular formula
C4oH46CIN4O4. This indicates that the impurity can be a
molecule which would be structurally close to dimer of
Cetirizine molecule. "H NMR spectrum of this impurity
has shown the presence of 18 aromatic protons which
are double of Cetirizine aromatic protons. 2 protons
showed singlet at 6 4.316 ppm, which could be same as
that of CH proton of Cetirizine molecule. Also the
singlet of 2 protons (alpha to carboxylic acid) of
Cetirizine that appeared at 6 4.06 ppm has been replaced
by singlet of 1 proton at 6 4.98 ppm in this impurity.
Same conclusion can be withdrawn from *C NMR
spectrum. It showed 1 CH peak at 99.7 ppm instead of
Cetirizine CH, (alpha to carboxylic) peak. Based on the
above collective spectral analysis the structure of
impurity was  proposed as  ()-2,2-bis[4-[(4-
chlorophenyl)phenylmethyl]piperazin-1-
yl]ethoxy]Jaceticacid. For further confirmation the
impurity was synthesized as described in section 3.3 and
confirmed by co-injection with the API sample.

Impurity 1l

ESI mass spectrum of this impurity was done both in
positive ion mode and negative ion mode. But due to
inconsistency in mass value it was not possible to
predict any possible structure. Then its proton NMR and
Carbon NMR was taken. In *H NMR there were only 2
aliphatic protons found to shown singlet at 6 5.431 ppm
rest 18 aromatic protons were in aromatic region. This
pattern was same as of its starting material p-
chlorobenzhydrol (PCBH). Only difference was in the
number of protons which were only 2 protons less (20
protons) than the double of PCBH protons (11x 2= 22
protons). This made us think on the possibility of the
self condensation of PCBH to give ether linkage dimer
type molecule with loss of one water molecule. Looking
at **C spectra of the impurity same conclusion can be
drawn as the '*C spectra pattern was same as that of
PCBH with double number of carbon atoms. For further
confirmation this possible impurity was synthesized as
discussed in section 3.3 and confirmed after co-injection
with the API sample.

IV. SYNTHESIS OF IMPURITIES

Preparation of impurity |

3.28 g (0.01 mole) of Cetirizine ethanol (Stage —IlI
intermediate stage) and 0.03 moles of potassium t-
butoxide was dissolved in 15 ml of dimethylformamide.
Reaction mass was heated to 55-60 °C for 1 h. then 0.5
g (0.003 mole) of sodium dichloroacetate was added to
this reaction mixture and heated to 55-60 °C for 6h
(monitored by TLC). Reaction mass was cooled to room
temperature and 30 ml of water was added to it. Wash
the aqueous layer thrice with ethyl acetate (20 ml x3).
pH of aqueous layer was adjusted to 4 by adding dilute
hydrochloric acid. Extract this aqueous layer with
methylene dichloride (MDC). MDC was distilled out to
obtain the crude mass which was purified using MDC:
methanol (95.5:0.5) as an eluent with HPLC purity >
95%.

Preparation of impurity 11

5 g (0.0228 mole) of p-chlorobenzhydrol and 0.5 g
(0.003 mole) were taken in 50 ml toluene. Reaction
mass was heated to 110-115 °C for 2 h (monitored by
TLC). Water was removed azeotropically and reaction
mass was cooled to room temperature. 50 ml water was
added to reaction mixture followed by layer separation.
Toluene layer was washed with 8% sodium bicarbonate
solution and dried over sodium sulfate. Solvent was
removed under reduced pressure to get the crude mass
which was purified by passing it through a column of
silica gel using ethyl acetate: hexane (1:9) as an eluent.
HPLC purity of impurity-1l obtained was more than
95%.

Pathway of the formation of impurities

The route of synthesis of Cetirizine dihydrochloride
along with the formation of these identified impurities
has shown in fig. 1. Possibility of the formation of
impurity-1 seems from the presence of sodium
dichloroacetate impurity in key starting material sodium
monochloroacetate.  During the  formation  of
intermediate (4), impurity sodium dichloroacetate reacts
with intermediate (3) to give the impurity-l. While
PCBH (one of the USP-listed impurity), which might be
present as an impurity in intermediate (4) will undergo
self condensation via removal of water molecule in the
presence of hydrochloric acid at final stage to give
impurity-11.
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V. CONCLUSIONS

To the best of our knowledge this is for the first time
two new process related impurities named as (£)-2,2-
bis[4-[(4-chlorophenyl)phenylmethyl]piperazin-1-
yllethoxyJacetic acid and  bis[[1-(4-chlorophenyl)-1-
phenyl]methyl]ether have been identified in Cetirizine
dihydrochloride drug substance when analyzed by USP
described chromatographic method.
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ABSTRACT

A very simple and efficient synthesis of three impurities of Risperidone tablets named Risperidone-cis-N-oxide,
Risperidone-trans-N-oxide and Bicyclorisperidone mentioned in Unites States Pharmacopeia (USP) of Risperidone
tablets has been presented in this manuscript. These three impurities were synthesized and fully characterized on the

basis of mass, proton and carbon spectra.

Keywords: Risperidone N-oxide, Bicyclorisperidone, Impurities, Synthesis.

I. INTRODUCTION

Risperidone is an antipsychotic agent belonging to 3-
piperidinyl-I-,2-benzisoxazole  derivative and has
chemical name 3-[2-[4-(6-fluoro-l,2-benzisoxazol-3-yl)-
I-piperidinyl]ethyl]-6,7,8,9-  tetrahydro-2-methyl-4H-
pyrido[l,2-a]pyrimidin-4-one. It is an antipsychotic
compound having combined serotonin (5-HT,) and
dopamine (D,) receptor antagonist effects which plays

an important role in the treatment of schizophrenia[1, 2].

Schizophrenia is one of the most severe and debilitating
major psychiatric diseases. The introduction of
antipsychotic drugs was indisputably a great advance in
the pharmacotherapy of mental disorders. There are
many advantages offered by Risperidone over typical
antipsychotic drugs like faster onset of antipsychotic
action, a lower incidence of extrapyramidal effects and
greater efficacy against the negative symptoms of
schizophrenia [3, 4].

Today, one of the main challenges for the
pharmaceutical industry is to develop new drugs that are
safe, effective and of high quality when they reach the
patients[5]. Impurity profiling (identification and
guantification) of a drug plays an important role in order
to meet the challenges to ensure high degree of purity of
drug substances and drug products[6, 7]. The important

and sometimes critical step in impurity profiling is the
synthesis of impurity standards that could be useful for
analytical method development and validation
purpose[8].

In this context, we have undertaken the synthesis of
three United States Pharmacopeia (USP) listed
impurities of Risperidone tablets named
Bicyclorisperidone, Risperidone trans-N-oxide and
Risperidone cis-N-oxide[9]. The synthesis and
characterization of these impurities have not been
reported so far in the literature. These impurities were
first synthesized in high purity, characterized by Mass,
NMR and further confirmed by their relative retention
time (RRT) when injected in HPLC system applying
same chromatographic conditions as described in USP
monograph of Risperidone tablets.

II. RESULTS AND DISCUSSION

Synthesis of all three impurities was carried out from
Risperidone sample. Treatment of Risperidone with 30%
H,0, in methanol for around 48 hrs gave the mixture of
two oxidative products i.e. mixture of cis- and trans-
Risperidone N-oxide Figure 1.
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Figure 1. synthesis of Risperidone cis/trans-N-oxide

The reaction was monitored on thin layer
chromatography (TLC; 2% Methanol in MDC). After
complete conversion of Risperidone into oxides, the
mixture of oxides was subjected to flash
chromatography for their separation. To assign cis and
trans they were injected in HPLC system with the same
conditions as mentioned in USP monograph. On
comparing RRT values of these oxides with standard
values mentioned in USP monograph, we designated cis
(RRT: 1.81)and trans (RRT: 1.65)to the obtained oxides.
It was observed that the oxide which came above as
compared to another oxide on TLC was cis (less polar)
and the later one was trans-oxide (more polar).

For further confirmation, characterization was carried
out using mass and NMR spectra. ESI mass spectra of
theses oxides was recorded and for both M* ion peaks
appeared at 427.215, which corresponds to the addition
of one oxygen atom in Risperidone molecule. *H and *®
C-NMR was taken and compared with Risperidone. In
both oxides, the *H and the **C chemical shifts of the
methylene groups attached to the nitrogen atom in the
piperidine ring found to be deshielded when compared
to those of Risperidone. Further, in trans-oxide the
equatorial protons of methylene group were observed
with higher value of chemical shift (6= 3.71 ppm) when
compared to cis-oxide (6= 3.39 ppm). Rest, not much
difference was observed in their § values.

Synthesis of Bicyclorisperidone was achieved by
heating Risperidone in the presence of potassium
carbonate and potassium iodide (as a catalyst) in DMF
at 120°C for 30-34 hrs. It seems that Risperidone
undergoes Boulton-Katritzky type rearrangement[10, 11]
under such conditions and converted into
Bicyclorisperidone Figure 2.
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Figure 2. Synthesis of Bicyclorisperidone

Conversion was around 30-40%. After isolating
Bicyclorisperidone using flash chromatography in 95%
purity, it was injected in HPLC system with the same
conditions as mentioned in USP monograph and on
comparison of RRT value of Bicyclorisperidone (RRT:
0.68 ) with standard value mentioned in USP
monograph, its formation was predicted.

For further confirmation, characterization was done by
recording ESI mass spectra and *H NMR spectra. Mass
spectra of this impurity showed m/z at 411.222
corresponds to exact mass of bicyclo cation and m/z
411.22 also refers to the M* molecular ion peak of
Risperidone molecule. Both bicyclo and Risperidone
has same number of protons and equal to 27. Now to
confirm the formation of bicyclo cation impurity i.e.
Bicyclorisperidone, its proton and carbon NMR was
taken and compared with Risperidone. Bicyclic cation
formation was clearly understood by seeing the
chemical shift values of methylene protons of piperidine
ring. Their values increased from 1.99 to 3.29/3.19
because of positive charge on nitrogen atom. Methylene
protons attached to N* also shifted to downfield (3.28
ppm) as compared to Risperidone (2.45 ppm). Also CH
proton of piperidine ring in bicyclo impurity shifted to
upfield (1.18 ppm) as compared to Risperidone (2.98
ppm). All these chemical shifts confirm the formation of
Bicyclorisperidone impurity.

III. EXPERIMENTAL

General procedure for the synthesis of Risperidone
cis and trans-N-oxides:

Synthesis of Risperidone-N-oxides has been carried out
as shown in Figure 1. To the solution of 2 g of
Risperidone in 40 ml methanol, 10 ml of 30% hydrogen
peroxide was added. Reaction mixture was maintained
at 30-35 °C for 48 hrs. Reaction progress was monitored
on TLC (2% Methanol in MDC). After completion of
reaction, mixture was distilled out under vacuum at
30°C. 100 ml of water was added to obtained residue
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and extracted twice with 100 ml of methylene dichloride.
3 g of residue was obtained which contained mixture of
cis and trans-N-oxide. Now this mixture was subjected
to flash chromatography (Combiflash) and cis/trans-N-
oxides were separated. Cis-N-oxide (Impurity-1) weight
obtained was 1 g and trans-N-oxide (Impurity-II)
weighed 0.20 g.

Characteristic data of Risperidone cis-N-oxide
(Impurity-1):

'H NMR (MeOD, 400 MHz, § ppm): 7.98(dd, J= 8.4Hz,
J= 6.8 Hz, ArlH), 7.43 (dd, J = 8.4 Hz, J= 2.0 Hz,
ArlH), 7.19-7.24(m, ArlH), 3.75(t, 2H, J= 6.2Hz, -
CH,;NCO), 3.58-3.61(m, 4H, -NCH,CH,), 3.52-3.39(m,
3H, CH and 2-NCHecg;. of piperidine ring), 3.14-3.18(m,
2H, 2-NCH,y;,. of piperidine ring), 2.90(t, 2H, J=6.6 Hz,
CH,C=N), 2.75-2.2.81(m, 2H, 2-NCH,CHcq,of
piperidine ring), 2.40(s, 3H), 2.13-2.17(m, 2H, 2-
NCH,CH.yia Of piperidine ring), 1.89-2.05(m, 4H, -
CCH,CH,C); ®*CNMR (MeOD, 400 MHz, & ppm):
165.7, 164.0, 163.9, 163.2, 162.7, 160.1, 159.7, 158.2,
123.0, 122.8, 116.9, 116.0, 112.4, 112.2, 96.9, 96.6,
68.0, 63.1, 42.9, 31.7, 30.6, 29.4, 24.8, 21.3, 19.6, 19.5,
18.5.Characteristic data of Risperidone trans-N-oxide
(Impurity-11): *H NMR (MeOD, 400 MHz, § ppm): 7.94
(dd, J=8.4 Hz, J= 5.0 Hz, ArlH), 7.42(dd, J= 8.6Hz, J=
1.8 Hz, ArlH), 7.18-7.23(m, ArlH), 3.75(t, 2H, J=
6.2Hz, -CH,NCO), 3.71-3.74(m, 3H, CH and 2-NCHcgi,
of piperidine ring), 3.38-3.42 (m, 4H, -NCH,CH,), 3.05-
3.10(m, 2H, 2-NCH .o, Of piperidine ring), 2.89 (t, 2H,
J= 6.6 Hz, CH,C=N), 2.67 (bs, 2H, 2-NCH;CHcq;0f
piperidine ring), 2.37(s, 3H, CHy), 2.25-2.28(m, 2H, 2—
NCH,CH.ya0f piperidine ring), 1.87-2.01(m, 4H, -
CCH,CH,C); ®CNMR (MeOD, 400 MHz, & ppm):
165.7, 163.8, 163.6, 163.2, 162.7, 159.5, 158.1, 123.0,
122.9, 117.2,115.9, 112.5, 112.3, 96.8, 96.5, 63.0, 62.7,
42.9, 30.6, 29.3, 24.9, 21.3, 19.6, 19.5, 18.4.

General procedure for the
Bicyclorisperidone (Impurity-111)

To the solution of 2 g of Risperidone in 10 ml of
dimethylformamide, 1.35 g of potassium carbonate and
0.08 g of potassium iodide was added. Reaction mixture
was heated at 120 °C and refluxed for 30-35 h. Reaction
was monitored on TLC. After completion of reaction,
mixture was distilled out under vacuum at 50°C.
Residue  obtained was loaded on column
chromatography to obtained pure 005 g of
Bicyclorisperidone using 10% methanol/MDC as eluent
system Figure 2. 'H NMR (DMSO-ds, 400 MHz, &

synthesis  of

ppm): 6.81-6.93(m, 1H), 6.92(d, J= 10 Hz, 1H), 7.59
(dd, J = 8.8 Hz, J= 7.2Hz, 1H), 4.0-4.016(m, 2H, -
CH,NCO), 3.74-3.82(m, 6H, -N* (CHy)3), 3.07-3.09(m,
2H, -CH2CCO), 2.79 (t, 2H, J= 6.4 Hz, -CH,C=N),
2.28(s, 3H, CHs), 1.77-1.86(m, 8H, -N'CH,CH,, -
N*CH,CH, and -CCH,CH,C), 1.23-1.28(m, 1H, CH);
BCNMR (DMSO-ds, 400 MHz, 8 ppm): 166.6, 164.6,
162.7, 162.2, 155.2, 153.0, 132.2, 116.0, 114.4, 108.3,
104.1, 64.6, 59.1, 46.8, 35.0, 31.4, 26.3, 22.7, 21.6, 20.4,
18.5, 16.1.
IV. CONCLUSION

Keeping in view the importance given by different
regulatory authorities to impurity profiling of Drug
substance/Drug product, we decided to synthesize three
USP listed impurities of Risperidone tablets whose
synthesis and characterization have not been reported so
far and also characterized them successfully.
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ABSTRACT

Regarding yield of the crops and growth regulation fertility of soil is most important but today’s scenario of
agriculture farming in India is not care about it. The present study has been undertaken to investigate the physic-
chemical characteristics of soil samples collected from different villages of Osmanabad district, Maharashtra, India.
The soil characterization was carried out for the parameters like P Electrical conductivity, Total organic
Carbon,Nitrogen,Phosphorous(P,Os),Potassium(K,0).This study leads us to the conclusion of the nutrients quality
of soil of different villages of Osmanabad district. The present study result shows that average all the villages of
Osmanabad district have medium or high minerals content. This information will help farmers to solve the problems
related to soil nutrients amount of which fertilizer to be added to increase the yield of crops.

Keywords: Soil quality, Organic carbon, Nitrogen, Phosphorous, Osmanabad District.

I. INTRODUCTION

Soil resources are of vital importance for survival and
welfare of the people. As a very small fraction of the
huge soil mass is used for analysis, it becomes
extremely important to get a truly representative soil
sample of the field. One of the most serve and
widespread problems facing the agriculture, industry is
degradation of soil quality due to salinity. In fact almost
40% of the world’s land surface is affected by salinity
problem (Bacchevar 2011). Soil sampling is perhaps the
most vital step for any soil analysis. As a very small
fraction of the huge soil mass is used for analysis, it
becomes extremely important to get a truly
representative soil sample of the field. Soil test based
nutrients management has emerged as a key issue in
effort to increase agriculture productivity and
production since optional uses of nutrients, based on
soil analysis can improve crop productivity and
minimizing wastage of these nutrients, thus minimizing
impact on environmental leading to bias through optical
production. Deficiencies of primary, secondary and
micronutrients have been observed in intensive
cultivated area (Kaur H. 2002). Soil is natural body on
which agriculture product grows and it has fragile
ecosystem. Soil is medium in which crop growth to food
and cloth the world. Fertility of soil is one of the most

important factors which regulate growth and yield of
crops. Due to an imbalance and an inadequate use of
fertilizers, improper irrigation and various cultural
practices, the  soil quality is  depleting
rapidly(Pandeeswari N 2012). Soil is an important
natural resource and plays a crucial role in maintaining
environmental balance (Bear F E1976). Certain external
factor control plant growth, air, temperature, mechanical
support, nutrients and water. Plant had element for their
growth and completion of life cycle of plant. Growth of
all plants is essential of elements like carbon, Oxygen,
Nitrogen, Potassium, Phosphorous, Hydrogen etc.

The present work is undertaken to study the physico-
chemical analysis of soil samples collected from
different villages of Osmanabad district, Maharashtra.
In present study characterization of soil was
characterized various parameters like PH, electrical
conductivity, Total organic carbon, Nitrogen,
Potassium(K20), Phosphorous(P205), etc. This study
leads us to the conclusion of the nutrients quality of soil
of different villages of Osmanabad district.

II. MATERIAL AND METHODS

The soil samples were collected from ten different
villages in the depth of 0 to 25cm from the surface of
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soil in the polythene bags. The soil samples were
collected in the month of Feb. 2014. The ten samples
cites from Osmanabad district are Tadwale, Dhoki,
Jagaji, Yedashi, Palsap, Ter, Upale, Khamgaon.
Analysis of the physico-chemical parameters of the soil
sample were suspended in distilled water and allowed to
settle down the particles. The PH of the suspension was
determined using PH meter. Electrical conductivity (EC)

of the soil was determined in the filtrate of water extract
using conductivity meter (Chandra R 2009). Percentage
of organic carbon content was determined by adopting
chromic acid wet digestion method. Nitrogen,
Phosphorous and Potassium are determined by standard
procedure. Results were compared with standard values.

III. RESULTS AND DISCUSSION

Table 1. Physico-chemical analysis of soil samples from different villages of Osmanabad District
Maharashtra(India)

Sr.No. Name of pH Electrical % of % of % of % of
Villages conductivity | organic Nitrogen | Phosphorous | Potassium
mhos Carbon
1 Tadwale 7.65 0.64 0.78 0.06 0.032 0.96
2 Dhoki 7.44 0.80 0.64 0.05 0.028 1.06
3 Jagaji 7.30 0.75 0.78 0.07 0.034 1.12
4 Yedashi 7.80 0.42 0.82 0.08 0.046 0.88
5 Palsap 7.93 1.34 0.62 0.06 0.030 1.26
6 Ter 8.15 0.68 0.86 0.04 0.042 1.04
7 Upale 7.58 0.56 0.48 0.03 0.026 0.98
8 Khamgaon 8.45 1.06 0.74 0.05 0.032 1.03

The physico-chemical analysis of different parameters
of soil samples collected from different villages of
Osmanabad district is given in table no. 1. The P"is an
important parameter as it helps in ensuring availability
of plant nutrients (Dalwadim R 2008).P"also helps in
maintaining the good soil condition. In the above study
P" values ranges from 7.30 to 8.45 shows basic nature.
The measurement of electrical conductivity (EC) is for
measure the current that give clear ideas of soluble salts
present in the soil. Conductivity depends upon the
dilution of the soil suspension. TheEC values ranges
from 042 to 134 mhos suggest normal
values(Deshmukh K.K.2012). The organic matter
includes all the dead plants material and live or dead
animal. Most living in soil including plants, insects,
bacteria, protozoa and fungi are dependenton organic
matter for nutrition and energy. In the present study the
organic carbon percentage ranges from 0.48 to 0.86
shows normal soil. The percentage of nitrogen ranges
from 0.03 to 0.08 suggests normal values. The
percentage of phosphorous ranges from 0.026 to 0.046
suggest normal values.(Jackson M. L. 1967) and the
percentage of potassium ranges from 0.88 to 1.26 also
suggest normal values.
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IV. CONCLUSION

The present investigation helps in determining the
values of different chemical parameters and the nutrient
concentration of soil samples collected from ten villages
of Osmanabad district of Marathawada region in
Maharashtra. All the parameters either directly or
indirectly influence on the soil ecosystem. There is a
necessity to use of fertilizer depends on soil contains
nutrient for good growth of crops.

V. REFERENCES
[1]. Bear F. E.(1976) Chemistry of soils 2nd Oxford
and IBH publication corporation, New Delhi.
Bacchewar G. K. and B. R. Gajbhiya, (2011)
correlation studies on secondary nutrients and soil
properties in soils of Latur District of
Maharashtra. Research Journal of Agricultural
sciences, 2(1) 91-94.
Chadra R. and S. K. Singh (2009) Fundamentals
and management of soil quality. Weatvile
publishing House, New Delhi.

[2].

3.

24



[4].
[5].
[6].

[7].
[8].

[9].

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

KaurH. Environmental chemistry 2ndEdition
PragatiPrakashan (2002)416.

Jackson M. L. Soil Chemical Analysis Prentice-
Hall of India Pvt.,Ltd. New Delhi(1967)123-126.

Pandeeswari N. and Kalarasu S. International
Journal of current Research:
4(07)(July2012)pp143-145.

Dr. Dalwadi M. R. Bhatt V. R. Soil and water
testing AnandGujrat India 2008.

Deshmukh K. K.(2012) Studies on Chemical
Characteristics of soils from sangamner area,
Ahmednagar District Maharashtra, India, Rasayan
J. Chemistry, Vol. 5 No.1 74-85.

Miller R. W. and R. L. Donahue(1992) Soil: An
introduction to soils and plant growth prentice
Hall of India Pvt. Ltd. ,New Delhi.

25



N SGET

National Conference on New Horizons in Material Science

© 2018 IJSRSET | Volume 4 | Issue 3 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099

Themed Section : Engineering and Technology

Study of Conduction Mechanism of Bi;O3; Doped Sr.Co00;4

Nanocomposite Material and its Gas Sensing Behavior

G.Y.Rohokale!, D. R. Thube?, P.G. Rohokale™
!Department of Chemistry, Arts, Science and Commerce College, Rahuri, Ahmednagar, Maharashtra, India
Department of Chemistry, New Arts, Commerce and Science College, Parner, Ahmednagar, Maharashtra, India

ABSTRACT

Nanocrystalline 10 Wt% Bi,O; doped Sr,CoO, was prepared by sol-gel citrate method, and calcined at different
temperature. The Sr,CoO, nanoparticles were characterized by Impedance analysis, and Gas sensing. The ac
conductivity was studied for the sample 10 Wt% Bi,O; doped Sr,CoO, calcined at 650°C, at temperatures 100 to
700°C and over a wide range of frequencies (50 Hz to 200 kHz). Experimental results indicate that the ac
conductivity depend on temperature, frequency and concentration of dopent. Nanocrystalline 10 Wt% Bi,0O; doped
Sr,Co0,4 was found to be good ammonia sensor with high sensitivity and selectivity.

Keywords: Sol- Gel Citrate, Gas, Sensing

I. INTRODUCTION

Ammonia is a natural gas that is present throughout the
atmosphere in concentrations of low-ppb to sub-ppb
levels as the result of emission from anthropogenic and
natural sources [1]. It is produced in large quantities by
chemical industry for the production of fertilizers and
other nitrogen-containing compounds and for the use in
refrigeration systems as cooling agent. Natural source
include production by bacteria.

In the environment, high concentrations of ammonia
lead to eutrophication and acidification of both ground
and water, whereas in indoor environments it is a health
hazard to humans [2-3]. Therefore ammonia is an
important target gas in applications like leakage control
in refrigeration systems and air conditioners on one
hand or in the emission control and quality monitoring
of waste and drinking water on the other hand [4-5].
Other application areas for ammonia sensors include
high temperature sensing in the exhaust of cars and, as it
is a product of biochemical processes, ammonia is also a
useful reporter molecule in a variety of medial
applications. This need have supported the development
of devices capable of the detection and quantification of
gaseous and dissolved ammonia. Many aspects of
ammonia sensing are summarized in a recent review by

Timmer et al. and information on ammonia sensing in
solution can be found.

For the use in work place safety and indoor monitoring
applications devices capable of detecting ammonia in
concentrations of 1-50 ppm in ambient air are required.
These devices must not be prone to strong humidity
interferences. Several regulations on the allowed
ammonia concentration and exposure times exist, as
there are the acceptable exposure limits (AEL) in
Germany/Switzerland, the long time (LTEL) or short
time (STEL) exposure limits in the UK, or the
permissible exposure limit (PEL), usually a time-
weighted average (TWA), in the USA. The values given
therein are in the range from 25 to 50 ppm. Many
commercial ammonia gas sensors as well as analytical
devices are offered for this application area and
concentration range [6-10].

The scientific literature describes the development of
many sensor types. Optical ammonia sensors detect
ammonia by the change in absorbance of an acid-base
indicator, fluorescence of an ammonia complex, or a
change in refractive properties of a coating. Infrared (IR)
based gas sensors measure the absorbance change
induced by the ammonia molecule. Electrochemical
sensors rely on a change in resistance, capacitance or
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potential of the sensitive layer. Finally, resonator
devices measure the mass of absorbed ammonia.
Reported as sensitive layers in chemical gas sensors are
different metal oxides, CuBr, TiN, and many different
polymers and polymer blends [11]. In this paper we are
presenting the nanocrystalline Sr,CoO, as a ammonia
gas sesnsor.

II. EXPERIMENTAL DETAILS

The nanocrystalline Sr,CoO, specimens were prepared
by using sol-gel citrate method. A stoichiometry
mixture of strontium nitrate and cobalt nitrate were
magnetically stirred with citric acid and ethylene glycol
at 80°C for 2 h to get homogeneous and transparent
solution. The solution was further heated at about 130°C
for 12 h in a pressure vessel to form the gel precursor.
The prepared product was subjected to 3 h heat
treatment at 350°C in a muffle furnace and then milled
to a fine powder. The dried powder then calcined in the
range of 450-750°C in order to improve the crystallinity
of materials. The solution of Bismuth nitrate was used
as dopant in the precursors of Sr,CoO,.

III. RESULT AND DISCUSSION

Figure 1 shows Complex impedance formalism helps in
determining inter-particle interaction like grain, grain
boundary effects, etc. To study the contribution due to
different effects, Cole—Cole analyses have been done at
different temperatures. It also provides information
about the nature of dielectric relaxation. For pure
monodispersive  Debye  process, one  expects
semicircular plots with the centre located on the Z’axis
whereas, for polydispersive relaxation, these argand
plane plots are close to circular arcs with endpoints on
the axis of reals and the centre below this axis. From the
graph it is observed that the semicircular diameter
decreases with increasing frequency, thus the resistivity
of the sample decreases i.e. conductivity of the sample
increases.
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Figure 1. Nyquist plot for 10 Wt% Bi,O3 doped

Sr,Co03 hanocomposite.

The ac conductivity increases with increase of the
frequency and temperature applied in the experiment.
The rise of conductivity upon increasing the frequency
and temperature is a common respond for
semiconductor samples. It is due to the tremendous
increase of the mobility of charge carriers in the
composite film. As shown in Figure 2, there are two
trends appeared, the first one is frequency independent
conductivity and another is frequency dependent
conductivity. The first trend is contributed by free
charges available in the composite system whereas the
second, which is frequency dependent conductivity, is
due to trapped charges which are only active at higher
frequency region.
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Figure 2.Variation of conductivity with frequency for
the 10 Wt% Bi,03; doped Sr,CoO3; Nanocomposite.
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Figure 3. Arrhenius plot for conductivity for 10 Wt%
Bi,03; doped Sr,CoO; nanocomposite.

Figure 3 presents the experimental results of the
electrical conductivity for all orthophosphate samples in
the standard Arrhenius plot
o = oo exp(-Ea/kBT),

where Ea is the activation energy. These results show an
increase of the conductivity with increasing temperature
for all compounds indicating a characteristic activated
behavior over the complete temperature range studied.
Furthermore, plots of log(s) vs. /T were found to be
linear in the temperature range considered. From
impedance measurements, the total conductivity
activation energies, Ea, were derived, vyielding
activation energies 0.000116, 9.59E-05, 9.57E-05,
9.11E-05, 8.87E-05 and 8.4E-05 eV for the frequencies
10, 50, 100, 120, 150 and 200 kHz respectively. From
activation energy values it is clear that the activation
energy decreases with increasing frequency thus the
conductivity of the sample increases with the increasing
frequency.
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Figure 4. Sensor response to 1000 ppm NH; gas as a
function of the operating temperature for undoped
Sr,Co0, films calcined at 450, 550, 650 and 750°C.

Figure 4 shows the effect of calcination temperatures on
the response of Sr,CoQO,4sensors to 1000 ppm ammonia
gas at a various operating temperatures ranging from
50-350°C. Although the maximum responses of
Sr,CoO, obtained at different heating temperatures
appear at different operating temperatures, it is clearly
seen that the response to ammonia gas are greatly
affected by the heating temperature. The response of
Sr,Co0, obtained at 650°C for 6 h reached a maximum
at an operating temperature of 250°C.

Selectivity is the ability that a gas sensor to
distinguishes between different kinds of gases. Figure 5
shows the cross sensitivity of Sr,CoO,4 for NH;, CO,
LPG and H, gases as a function of operating
temperature. It is evident from the figure that the
Sr,Co0, sensor was highly selectivity to NH; gas
against CO, LPG and H, gases. The sensor shows high
degree of selectivity towards NH; gas than other
reducing gases at an operating temperature of 250°C.
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Figure 5. Sensor response of Sr,CoO,thick films
calcined at 650°C to 1000 ppm of NH;, LPG, CO and
H, as a function of operating temperature.
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Figure 6. Sensor response of 5%, 10% & 15% Bi,0;
doped Sr,CoQ, films calcined at 650°C for 1000 ppm
NH; gas at an operating temperature 200°C.
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In order to promote gas sensitivity, dopants were shown
to effectively influence the semiconductive properties of
sensor materials. Fig. 6 shows the different wt% (5, 10
and 15) of Bi,O3 doped Sr,CoO, calcined at 650°C for
6h for 1000 ppm NH; gas at an various operating
temperatures ranging from 50-350°C. The gas response
of the Sr,CoO, was markedly promoted for 10wt%
Bi,O; doped Sr,CoO, calcined at 650°C at an operating
temperature of 200°C.

IV. CONCLUSION

In this work, Sr,CoO,4 have been presented as suitable
semiconductor materials for selective NH; detection.
The electrical conductivity of Sr,CoO, is strongly
dependent on the amount of Bi,O3 doped Sr,CoO,. The
electrical conductivity increased with increasing Bi,O3
content and attained the maximum at 10 wt% Bi,O3
doped Sr,CoO, calcined at 650°C The impedance
spectra for 10 wt% Bi,Os; doped Sr,CoO, shows the
sample resistance decreases with increase in
temperature. The sensor shows high degree of
selectivity towards NH; gas than other reducing gases.
The best sensor response was found at an operating
temperature of 200°C for NHj; gas.
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ABSTRACT

A mild and efficient protocol has been developed for the synthesis of Tetrahydrobenzo[b]pyrans, from aldehyde,
malononitrile and dimedone in presence of L-Tyrosine under Microwave irradiation. High yield, simple workup
procedure and mild reaction condition are main feature of this protocol.

Keywords: Microwave, L-Tyrosine, Tetrahydrobenzo[B]Pyrans, Multicomponent Reaction.

I. INTRODUCTION

Pyran derivatives are one of the most common
compounds present in various biologically active natural
and synthetic products’. Among them, functionalized
chromenes (benzopyrans) are also an important class of
compounds, which constitute the structural unit of series
of biologically active natural products and drugs®.
Chiefly, among various chromene derivatives,
Tetrahydrobenzo[b]pyranswithcyano-functionality have
potential applications in the treatment of rheumatoid,
psoriasis, and cancer’. Other properties such as laser
dyes®, optical brighteners®, fluorescence markers®,
pigments’, cosmetics, and potent biodegradable
agrochemicals® are well known for decades. In addition
chromenes have been used for the treatment of
numerous neurodegenerative diseases, which include
Parkinson’s disease, Alzheimer’s disease, Huntington’s
disease, amyotrophic lateral sclerosis, AIDS associated
dementia and Down’s syndrome and also used in the
treatment  of  schizophrenia and  myoclonus®.
Antihypertensive and anti-ischemic behavior has been
exhibited by aminochromene derivatives'® and other
substituted chromenes encourage apoptosis in tumor
cells by binding to the Bcl-2 protein'.The
currentinterest in Tetrahydrobenzo[b]pyranderivativefor
the treatment of human inflammatory TNFa-mediated
diseases, such as psoriatic arthritis and rheumatoid and
in cancer therapy™.

A literature studyrevealed that
Tetrahydrobenzo[b]pyranswith  nitrile and amino
functions at the 3 and 2 positions,are known to possess
diverse pharmaceutical properties, such as cytotoxic,

antioxidant, anti-bacterial, anti-proliferative, anti-
microbial, anti-HIV, anti-rheumatic, anti-cancer
activities™.Because  of increasing environmental

concerns, the development of a clean synthetic
procedure has become crucial and demanding research.
Organic synthesis, experienced thoughtful changes in
recent years with more sustainable processes that avoid
the extensive use of toxic and hazardous solvents and
reagents, vigorous reaction conditions, costly and
complicated catalytic systems™.

MW irradiation has emerged as an effective heating
source for organic synthesis due to shorter reaction
times, uniform and selective heating, higher yields,
cleaner reactions, easy work up®.

We have selected L-tyrosine organo catalyst for this
purpose. In this sense Microwave-assisted organic
synthesis has become a significant tool for accelerating
drug discovery and development processes. The choice
of L-tyrosine is based on the fact that it is an efficient,
bi-functional, zwitterionic and eco-friendly
organocatalyst capable of playing multiple catalytic
roles as an acid and base.its catalytic activity in various
organic transformations is till unnoticed. Very few
report of the catalytic ability of L-tyrosine is reflected,
such as Bigenelli reaction'®,Knoevenagel condensation
reaction under grindstone '’ Recently
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AnamikaKhaskelet al. used L-Tyrosine loaded
nanoparticle for the synthesis of Biscoumarin and
Hantzschdihydropyridines™.

II. EXPERIMENTAL

A. Materials and Apparatus

All chemical and reagents are purchased from SD Fine
chemical company with high purity and used without
further purification. Melting points were determined in
open capillaries using an Electrothermal Mk3 apparatus.
Infrared (IR) spectra in KBr were recorded using a
Perkin-Elmer spectrum 65 FT-IR spectrometer. ‘H
NMR spectra were recorded on an 400 MHz FT-NMR
spectrometer in DMSO or CDCI; as a solvent and
chemical shift values are recorded in units & (ppm)
relative to tetramethylsilane (Me,Si) as an internal
standard. The microwave irradiation was carried out in a
scientific microwave oven (CATA-4R-Model No. QW-
99, India makes), 2450 MHz Frequency, with power
output of 140-700 W. The progress of reaction was
monitored by TLC (Thin Layer Chromatography).

B. General procedure  for
tetrahydrobenzo[b]pyrans
A mixture of malononitrile (Lmmol), aromatic aldehyde
(Immol), dimedone (1mmol), ethanol and L-Tyrosine
(15mol %), (Scheme 1l)was added in a caped 10mL
microwave vessel and kept in irradiation cavity. The
mixture was irradiated with microwaves at the power of
140W. The total period of microwave irradiation was 1-
3 min (Table 2). The progress of reaction was monitored
by TLC (ethyl acetate: hexane 4:1). After completion of
reaction, the reaction mixture was cooled to room
temperature and poured on 10 ml ice water. The

synthesis  of

separated solid was filtered and washed with water. The
residue was dried and recrystallized from ethanol to get
the corresponding tetrahydrobenzo[b]pyrans. The
products were confirmed by comparisons with authentic
samples, IR, *H NMR, mass spectra and melting points.

CHO

= CN 0 0 L-Tyrosine
+ +
l; = CN mw, 2-4 min
R
1 2 3 4
Scheme 1

III. RESULT AND DISCUSSION

In a preliminarily investigation onthe model reaction of
4-chlorobenzaldehyde, dimedoneandmalononitrile
(entry 4, Table 3), it was found that the reaction could
be finished in the presence of catalytic amount of L-
Tyrosine under microwave conditions which gave the
desired product in good yield. In order to optimize the
amount of catalyst, modelreaction was carried out with
different amounts of catalyst. With 1 mmol of each
reactant, reaction with 5, 10, 15, and 20 mol% of
catalyst was tried and it was found that 15 mol% of
catalyst is sufficient to get the product in good vyield
(Table 1). No significant increase in yield was observed
with increase in the amount of catalyst. Thus, 15 mol%
of catalyst was chosen as optimum amount to catalyze
the reaction.In order to optimize the solvent, model
reaction was carried out in various solvents and the
excellent yield found when ethanol used as solvent
Table 2.

Table 1. Optimization of catalyst amount

Entry Amount of catalyst Time Yield%
(mol%)
r 0 - 30 min 35
2 5 20 min 60
3 10 10 min 92
4 15 2min 92
5 20 2 min 90
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Table 2. Optimization of solvent

Entry Solvent Time Yield %
1 DMF 30 min 55
2 Acetonitrile 30 min 50
3 Water 30 min 65
4 Methanol 10 min 75
5 Ethanol 2 min 92

After optimization of the reaction conditions, to explore
theefficiency and the scope of  presented
protocol,dimedone (Immol) and malononitrile (1 mmol)
were treated with structurally diverse aromatic
aldehydes in the presence of L-Tyrosine as catalyst.The
corresponding results are summarized in Table 3. As
Table 3 indicates, all aldehydes(including benzaldehyde
and arylaldehydes bearing halogens, electron-

withdrawing substituents) were successfully reacted to
produce the corresponding chromenederivatives in good
to excellent yields and in relatively short reaction times.
The presented method was successfully used for
arylaldehydes with various groupsat different positions
such as halides, nitro and hydroxyl.

Table 3. One-pot synthesis of tetrahydrobenzo[b]pyrans catalyzed by L-Tyrosine

Entry Aldehyde Time Yield% | Melting Point°C
R (min) Found reported

1 H 3.5 88 226-228 | 230-235[13]
2 4-NO, 15 94 147-149 | 150-153[13]
3 3-NO, 2 93 210-212 | 206-208[13]
4 4-Cl 2 92 203-205 | 225[11]

5 4-OH 2.8 90 216-218 | 226-228[11]
6 3-OH 3.2 90 235-237 | 230-232[13]
7 4-Br 2.2 91 218-220 | 213-215[13]
8 4-F 2 93 236-238 | 235-237[14]
9 4-OMe 4 92 202-204 | 201-203[14]
10 | 3,4-diOMe 4.2 88 164-166 | 158-160[13]
11 4-Me 3.6 85 210-212 | 215[13]

12 4-OH, 3-OMe 4.2 86 225-227 | 230-232[13]
13 Thiophene 3 84 211-213 | 216-218[13]
14 2-Cl 2.5 88 217-219 | 215-217[13]
15 2-NO; 3.3 87 180-182 | 185-187[13]
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Spectral data
1. 2-amino-5,6,7,8-tetrahydro-7,7-dimethyl-4-(4-
nitrophenyl)-5-oxo-4H-chromene-3-carbonitrile
(Table 3, entry 2).
Melting point: 247-249°C. IR (KBr) cm™ 3476 and
3229 (NHy), 3117 (C-H), 2196 (CN), 1690 (C=0),
1650(C=C),1594, 1516, 1492, 1352. *H NMR (DMSO-
ds, 400 MHz, & ppm): 8.12 (d, 2H, Ar-H), 7.42 (d, 2H,
Ar-H), 6.94 (s, 2H, NH,), 4.35 (s, 1H, CH), 2.19-2.50
(m, 4H, 2CH,), 1.09 (s, 3H, CHj3), 0.96 (s, 3H, CHz).

2. 2-amino-5,6,7,8-tetrahydro-4-(4-hydroxy-3-
methoxyphenyl)-7,7-dimethyl-5-oxo0-4H-
chromene-3-carbonitrile (Table 3, entry 12).

Melting point: 225-227°C. IR (KBr) cm™ 3474 and

3223 (NHy), 3118 (C-H), 2195 (CN), 1695 (C=0),

1651(C=C). 'H NMR (DMSO-ds, 400 MHz, & ppm):

8.64 (s, 1H, OH), 6.6 (m, 4H, ArH, NH), 6.5 (s, 1H,

NH), 4.09 (s, 1H, CH), 3.73 (s, 3H, OCHjy), 2.0-2.5 (m,

4H, 2CHy,), 1.09 (s, 3H, CH3), 0.98 (s, 3H, CHjy).

IV. CONCLUSION

We reported an atom-economical multicomponent
reaction, using energy-efficient microwave irradiation;
L-Tyrosine as mild, cost effective and ‘greener’ catalyst
along with eco-friendly green solvent ethanol for the
synthesis of tetrahydrobenzopyran. The attractive
features of this protocol are the mild reaction conditions,
high  conversions, operational  simplicity and
inexpensive and ready availability of the catalyst; which
makes it a useful and attractive strategy for the
preparation oftetrahydrobenzopyran.
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ABSTRACT

The novel clay material was found to catalyze electrophilic substitution reaction of 2-phenyl-1-H-indole with a
variety of aromatic aldehydes to excellent yields of bis (indolyl)methanes at room temperature. The compound 3-
((4-chlorophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-phenyl-1H-indole shows more antibacterial activity towards S.

aureus and E. coli than standard drug Amplicillin.
Keywords :

Novel Clay, BIM, DIM, XRD, EDS, FESEM,2-phenyl-1-H-indole, substituted aromatic aldehydes,

nanomaterial, E.coli, P.aeruginosa, S.aureus, S.pyogenus, C.albicans, A.niger, A.clavatus.

I. INTRODUCTION

Indole derivatives are one of the most promising
heterocyclic moieties, which have active sites in treating
various diseases. Numerous reports were published on
indole fragment and its derivatives, capable to exhibit
antimicrobial activities [1].Infectious diseases caused by
microbes such as bacteria and fungi are one of the
leading causes of morbidity and mortality and The
major reason for the increase in microbial infections is
the resistance developed by these microbial organisms,
particularly gram-positive bacteria s. aureus towards
existing antimicrobial drugs. Therefore development of
alternative new more effective antimicrobial agents with
new modes of action and a broad spectrum of activities
is a one of the major challenges in drug discovery.
Molecular hybridization involves combining two or
more heterocyclic rings in a single molecule wherein
combining units are derived from known bioactive
molecules [2].The emergence and spread of
antimicrobial resistance has become one of the most
serious public health concerns across the world.

Antimicrobial resistance refers to micro-organism that
has developed the ability to inactivate, exclude or block

the inhibitory or lethal mechanism of the antimicrobial
agents. Electron-rich nitrogen heterocycles play an
important role in diverse medicinal chemistry [3].The
indolering system are ubiquitous heterocycles that
represents an important structural component in many
pharmacologically active compounds, agro chemistry,
dyes, material science as well as in synthetic chemistry
[4].Derivatives of 2-phenyl-1-H-indole were found to
inhibit the growth of human breast cancer cells by
different mechanisms depending on the type and
position of the substituents [5]. Substituted methane
with two units of indole is commonly known as bis
(indolyl) methane (BIM) or diindolylmethane (DIM) is
present in various natural products possessinganticancer
activity. DIMs induce apoptosis in many cancer cells by
signaling various proapoptotic genes and proteins [6].

Bis (indolyl) methane (BIMs) isolated from marines or
terrestrial matrices exhibit a wide range of
pharmacological activities against various tumor cells.
Naturally occurring BIMs such as vibrindoles are useful
in the treatment of fibromyalgia, chronic fatigue and
irritable bowel syndrome [7]. Indole and its derivatives
have wide range of applications in biological and
medicinal activities [8].Bis indole derivatives not only
increase the natural metabolism of hormones in the
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body and also used as anticancer drug [9].Such as anti-
bacterial antitumor. Bis(indolyl) methane are members
of promising new drug class these are diarylamidine
derivatives that target DNA synthesis, providing a
broad-spectrum antibacterial activity [10].For the
synthesis of bis indole from indole different catalyst are
reported such asl,, PCls PPA/SiO, silica sulphuric acid,
Lewis acid, protic acid [11].However, many of
procedures have significant drawbacks such as required
stoichiometric amount of catalyst, long reaction time,
expensive catalyst, low yield and use of
environmentally toxic reagents. But in the present work,
we replaced this catalyst by low cost cheaply available
clay.
II. MATERIAL AND METHODS

2.1. Chemistry

All chemicals were purchased from major chemical
suppliers of high or highest purity grade and used
without further purification. As a part of our study of
Chemistry indole [Biological active moiety] we have
synthesized bis indole derivatives by using Novel Clay
catalyst. TLC is run in N- hexane and ethyl acetate in
required amount.FT-IR is recorded in KBr, HNMR in

CDCI; from Central instrumentation facility (CIF),
Savitribai Phule Pune University. X-Ray Powder
diffraction (XRD) is recorded from department of
Physics. Energy Dispersive X-Ray Spectroscopy (EDS)
and Field Emission Scanning Electron Microscope
(FESEM) by using instrument Nova Nano SEM 450
UOP were recorded from (CIF),Savitribai Phule Pune
University, Maharashtra.

All the synthesized drugs were used for antibacterial test
procedures, All necessary controls like drug control,
vehicle control, agar control, organism control, known
antibacterial drugs control, all MTCC cultures were
tested against above mentioned known and unknown
drugs, muellerhinton broth was used as nutrient medium
to grow and dilute the drug suspension for the test
bacteria, inoculum size for test strain was adjust to
10%cfu [Colony Forming Unit] per milliliter by
comparing the turbidity, Following common standard
strains were used for screening of antibacterial and
antifungal activities: The strains were procured from
Institute of Microbial Technology, Chandigarh.

E.coli P.aeruginosa S.aureus

S.pyogenus

C.albicans A niger A clavatus

MTCC 443 | MTCC 1688 | MTCC 96

MTCC 442

MTCC 227 | MTCC 282 | MTCC 1323

DMSO was used as diluents / vehicle to get desired
concentration of drugs to test upon
Standard bacterial strains.Minimal Inhibition
Concentration [mic] the main advantage of the ‘Broth
Dilution Method’for MIC determination lies in the fact
that it can readily be converted to determine the MIC as
well.Serial dilutions were prepared in primary and
secondary screening.The control tube containing no
antibiotic is immediately sub cultured [before
inoculation] by spreading a loopful evenly over a
quarter of p[late of medium suitable for the growth of
the test organism and put for incubation at 37 °C
Overnight. The tubes are then incubated overnight.The
MIC of the control organism is read to check the
accuracy of the drug concentrations. The lowest
concentration inhibiting growth of the organism is
recorded as the MIC. The amount of growth from the
control tube before incubation [which represents the
original inoculum] is compared.

Methods used for primary and secondary screening,
each synthesized drug were diluted obtaining 2000

microgram /ml concentration, as a stock solution.In
primary screening 1000 micro/ml, 500 micro/ml, and
250 micro/ml concentrations of the synthesized drugs
were taken. The active synthesized drugs found in this
primary screening were further tested in a second set of
dilution against all microorganisms. Secondary screen
the drugs found active in primary screening were
similarly diluted to obtain 200 micro/ml 100 micro/ml,
50 micro/ml, 25 micro/ml, 12.5 micro/ml, 6.250
micro/ml, and concentrations. Reading result the highest
dilution showing at least 99 % inhibition zone is taken
as MIC.The result of this is much affected by the size of
the inoculum. The test mixture should contain 10°
organism/ml.

2.2. Preparation of catalyst

The activation of clay catalyst was done as per the
procedure explained in our previous report [8, 15, and
16]. The clay was obtained from the field of Bashir
Farm (Jatadevala) Tq Pathardi& Dist. Ahmednagar,
Mabharashtra, India.
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2.3. Synthesis of 2-phenyl-1-H-Indole

Acetophenone (1mole) and phenyl hydrazine (1mole) is
taken in beaker, two to three drop of acetic acid is added
to mixture, stirred well and heat reaction mixture in
water bath for five minutes solid hydrazone product is
separated recrystallize with ethanol. Take 5 ml poly
phosphoric acid in beaker and add hydrazone prepared
in last stage stir well heat this mixture in water bath for
five minutes the then pour this reaction mixture in to ice
cold water solid product is separated out filter it and dry
and recrystallize with ethanol.

2.4. The synthesis of bis-indole derivatives.

Themixture of aldehydeone mole,2-Phenyl-1-H-indole
twomoles and catalyst 0.10 mg in ethyl acetate is
grinded in mortar and pestle for specific period. The
reaction was monitored by TLC.Reactions checked by
TLC then add 10ml dichloromethane then reaction
mixture was filtered. Catalyst is separated by filtration.
This catalyst was reused. Then some amount of n-
hexane is added in solvent.This mixture was kept in
deep freezer pure crystals are separated. We have
synthesized five bis-indole derivative syntheses by this
method. The general scheme is given below we also
compare this reaction with stone powder as catalyst but
the reactive gives moderate yield and require longer
duration of time.

- @

NH-NH, — OweCH2 HaC
Acitic acid Polv phospir id RS
. oly phospinc aci
H
(3) (4)
(1 (2)
mph Clay, Edhyl A cetate
+
H / Room Tempt . Stirring
1
(5a) (6a-6)
III. RESULT
Table 1
Sr. | Compound name Antibacterial Activity Antifungal Activity
no. E.coli P.aeruginoa | S.aurus | S.pyogenus | Calibicans A.niger
3-((4-nitrophenyl)(2-
01 phenyl-1H-indol-3-yl) 125 62.5 125 125 >1000 500
methyl)-2-phenyl-1H-
indole.
3-((4-chlorophenyl)(2-
02 phenyl-1H-indol-3-yl) 62.5 100 100 200 500 500
methyl)-2-phenyl-1H-
indole.
06 Gentamycin 0.05 1 0.25 0.5 - -
07 Ampicillin 100 - 250 100 - -
08 Chloramphenicol 50 50 50 50 - -
09 Ciprofloxin 25 25 50 50 - -
10 Norfloxacin 10 10 10 10 - -
11 Nystatin - - - - 100 100
12 Greseofulvin - - - - 500 100
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IV. DISCUSSION

3-((4-nitrophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-

phenyl-1H-indoleshows  antibacterial activity for
bacteria E.coli at 125 mg/ml, P.aeruginosa at 62.5
mg/ml, S.aureus 125 mg/ml and S.pyogenus 125 mg/ml.
Standard drug Amplicillin for E.coli 100 mg/ml,
S.aureus 250 mg/ml and S.pyogenus 100 mg/ml. this
conclude that this compound shows two times better
reactivity than standard drug Ameplicillin for bacteria S.

aureus and less reactivity than Amplicillin for bacteria E.

coli, P. aeruginosa and S. pyogenus. Gentamycin for
E.coli 0.05 mg/ml, P.aeruginosa 1 mg/ml, S.aureus 0.25
mg/ml and S.pyogenus 0.5 mg/ml Standard drug
Chloramphenicol for E.coli 50 mg/ml, P.aeruginosa 50
mg/ml, S.aureus 50 mg/ml and S.pyogenus 50 mg/ml.
Standard drug Ciprofloxacin for E.coli 25 mg/ml,
P.aeruginosa 25 mg/ml, S.aureus 50 mg/ml and
S.pyogenus 50 mg/ml. Standard drug Norfloxacin for
E.coli 10 mg/ml, P.aeruginosa 10 mg/ml, S.aureus 10
mg/ml and S.pyogenus 10 mg/ml. Hence the compound
first shows less reactivity than all standard
drugs.Antifungal activity of compound first for fungus
C.albicans is 500, A. niger is 500 and minimal
fungicidal concentration for standard drug Nystatin 100
mg/ml, A.niger 100 mg/ml, A.clavatus 100 mg/ml.
Standard drug Nystatin 500 mg/ml, A.niger 100 mg/ml,
A.clavatus 100 mg/ml.

3-((4-chlorophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-
phenyl-1H-indole shows antibacterial activity for
bacteria E.coli at 62.5 mg/ml, P.aeruginosa at 100
mg/ml, S.aureus 100 mg/ml and S.pyogenus 200 mg/ml.
Standard drug Gentamycin for E.coli 0.05 mg/ml,
P.aeruginosa 1 mg/ml, S.aureus 0.25 mg/ml and
S.pyogenus 0.5 mg/ml. Standard drug Amplicillin for
E.coli 100 mg/ml, S.aureus 250 mg/ml and S.pyogenus
100 mg/ml. Standard drug Chloramphenicol for E.coli
50 mg/ml, P.aeruginosa 50 mg/ml, S.aureus 50 mg/ml
and S.pyogenus 50 mg/ml. Standard drug Ciprofloxacin
for E.coli 25 mg/ml, P.aeruginosa 25 mg/ml, S.aureus
50 mg/ml and S.pyogenus 50 mg/ml. Standard drug
Norfloxacin for E.coli 10 mg/ml, P.aeruginosa 10
mg/ml, S.aureus 10 mg/ml and S.pyogenus 10 mg/ml.
Hence the compound first shows less reactivity than all
standard drugs.Antifungal activity of compound first for
fungus C.albicans is 500, A. niger is 500 and minimal
fungicidal concentration for standard drug Nystatin 100
mg/ml, A.niger 100 mg/ml, A.clavatus 100 mg/ml.

Standard drug Nystatin 500 mg/ml, A.niger 100 mg/ml,
A.clavatus 100 mg/ml. according this it observed that
greseofulvin and this compound shows that similar
antifungal activity fungi C.Albicans.

V. CONCLUSION.

Ecofriendly synthesis of bisindole by using novel clay
catalyst with substituted aldehyde and 2-phenyl-1-H-
indole is reported at room temperature, this procedure
has short reaction time and clean and good vyield.
Compound3-((4-nitrophenyl)(2-phenyl-1H-indol-3-

yl)methyl)-2-phenyl-1H-indole and 3-((4-
chlorophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-
phenyl-1H-indoleshows more antibacterial activity

towards S. aureus than standard drug Amplicillin 3-((4-
chlorophenyl)(2-phenyl-1H-indol-3-yl)methyl)-2-

phenyl-1H-indoleshows more antibacterial activity
towards E. coli than standard drug Amplicillin.
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ABSTRACT

A mild and proficient method has been developed for the synthesis of chlorochromones from oxidative cyclization
of chalcones. High yield, simple workup procedure and mild reaction condition are main feature of this method. All
synthesized chlorochromones has been evaluated for their antimicrobial activity against Gram +ve and Gram —ve

microorganisms.

Kewords: Chalcones, Chlorochromones, Antimicrobial, Gram +Ve And Gram —Ve Microorganisms.

I. INTRODUCTION

Heterocyclic compounds are widely distributed in
natural products and comprise a huge number of
biologically active compounds. Halogenated chromones
with a variety of substituents at second position are
reported to have coronary spasmolytic, broncho-dilatory
and antisarcom-180 properties. The 3-chlorochromones
are related with antibacterial and antifungal activities**.
Chalcones are starting materials for the synthesis of
chlorochromones. Chalcones and their analogues having
an-unsaturated carbonyl system are very adaptable 3, o
substrates for the evaluation of a variety of organic
reactions. The chalcones were initiate to have good
antibacterial,  analgesic and  anti-inflammatory
activities.” The chalcones, intermediates for the
synthesis of a variety of heterocyclic compounds, are
well-known  for their antiinfective, particularly

antibacterial and antifungal activities, since a long time °.

The diverse methods for the synthesis of 3-
halochromones were reported by different coworkers.
Gammill’ synthesized 3-halochromone from
enaminoketone with halogen containing reagents. The
3-Chlorochromones are allied with antifungal,
antibacterial, antiviral and antioxidant activities .
Compounds containing chlorochromone moiety are
synthetically versatile molecules with a reactive

carbonyl group having large significance for their
biological activities®*°

II. MATERIALS AND METHODS

All the chemicals necessary for the synthesis of the
compounds were obtained from Sigma Aldrich and SD
Fine chemicals. Melting points were recorded in open
capillaries and are uncorrected. '"H NMR spectra were
recorded on Bruker Avance Il 400 MHz NMR
Spectrophotometer in DMSO-dgand TMS as an internal
standard. Using FT-IR Spectrophotometer Model RZX
(Perkin Elmer) the infra-red spectra were recorded as
potassium bromide disk. Mass spectra were recorded on
Macromass mass spectrophotometer (Waters) by
electro-spray method (ES). Using TLC silica gel coated
plates obtained from Merck as stationary phase and
solvent mixture of ethyl acetate/hexane (20:80) as
mobile phase, purity of the synthesized compounds was
checked.
III. GENERAL PROCEDURE

General Procedure for the synthesis of (E)6-bromo-
2-(3-(3-bromothiophen-2-yl)-1-phenyl-1H-pyrazol-4-
yl)-3-chloro-4H-chromen-4-one  (2g): (0.25 gm,
0.0007 mmole) of chalcone as starting material was
dissolved in 15 ml of DMSO. In this reaction mixture
catalytic amount of cuprous chloride (CuCl,) was added.
The reaction mixture was heated in an oil bath for 4 hr
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at 120°C. After completion of reaction (monitored by
TLC) reaction mass was left overnight. 10 ml cold water
was gradually added to the flask and the separated
product was filtered, washed with water followed by dil.
HCI for several times. It was again washed with water,
dried out under vacuum and crystallized from ethanol to
afford 2g. The physical data of the compounds 2(a-g) is
recorded in Table 1.Their structures have been
confirmed by "HNMR, Mass and IR spectra.

IR (2g) (cm™):960(C-Cl), 1076(Ar-Br), 1562(C=C),
1595 (C=N), 1649(C=0).

'H NMR (2g) (DMSO-dg)d ppm: 6.5266(s, 1H, Ar-H),
7.0051-7.0274(d, 1H, Ar-H, J=8.92 Hz ), 7.1473-
7.1606(d, 1H, Ar-H, J=5.32 Hz), 7.4278-7.4648(dd, 1H,
Ar-H, J=7.36 & 7.44Hz), 7.5332-7.6022(m, 2H, Ar-H),
7.7881-7.8145(dd, 1H, Ar-H, J=5.32 & 6.84Hz),
7.8521-7.9210 (m,1H, Ar-H), 7.9584-8.0046(dd, 2H,
Ar-H, J=10.76 & 7.72Hz), 8.1861-8.1922(d,1H, Ar-H,
J=2.44 Hz), 8.2097(s, 1H, pyrazole-H).

IR (2c) (cm™):958(C-Cl), 1079(Ar-Br), 1558(C=C),
1598 (C=N), 1652(C=0).

'H NMR (2c) (DMSO-dg)d ppm: 6.6725(s, 1H, Ar-H),
7.0231-7.0325(d, 1H, Ar-H, J=3.76 Hz ), 7.2451-
7.2899(d, 1H, Ar-H, J=17.92 Hz), 7.4485-7.4688(dd,
1H, Ar-H, J=7.86 & 7.97Hz), 7.6231-7.6564(m, 2H, Ar-
H), 7.7968-7.8234(dd, 1H, Ar-H, J=7.32 & 8.84Hz),
7.8651-7.9482(m,1H, Ar-H), 7.9651-8.0023(dd, 2H, Ar-
H, J=9.75 & 7.84Hz), 8.2131-8.2436(d,1H, Ar-H,
J=12.2 Hz), 8.2713(s, 1H, pyrazole-H).

ES-MS (2¢) (m/z):517(M+1), 519(M+2), 521(M+3),

523(M+5).
O

Ry | N
R> § Br
DMSO/CuCl, | —

Reflux 4hr R3 a &
r R; O

2(a-g)
Scheme 1. Synthesis of various (E) 6-bromo-2-(3-(3-

1(a-g)

ES-MS (29) (m/z):561(M+1), 563(M+2), 565(M+3),hbromothiophen-2-yl)-1-phenyl-1H-pyrazol-4-yl)-3-chloro-

567(M+5). 4H-chromen-4-one
Table 1. Physical data of compounds 2(a-g)
Comp. R, R, Rs M.P. (°C) Yield (%)
2a H H H 158-160 71
2b H H CH; 192-194 69
2¢ H H Cl 176-178 73
2d Cl H Cl 210-212 79
2e H H F 208-210 69
2f H CH3 Cl 164-166 78
29 H H Br 188-190 82

IV. RESULT AND DISCUSSION

The chlorochromones derivatives were synthesized
successfully in reasonable to good vyields. All newly
synthesized compounds were identified on the basis of
melting point range, IR, 'H NMR, Mass spectral
analysis. All the newly synthesized derivatives were
screened for antimicrobial activity using disc diffusion
method.

Antimicrobial activity: Compoundsl and 2(a-g) were
screened for their in vitro antimicrobial activity against
Staphylococcus aureus (ATCC 25923), Escherichia coli

(ATCC 25922), Pseudomonas aeruginosa (ATCC 27853)

by paper disc diffusion method using Gentamycin as a

reference standard drug. Antifungal activity was
screened against Candida sp. using Nystatin as standard
drug. At 100 pg/ml concentration all the tests were
evaluated. The culture media was Muller Hinton agar.
The region of inhibition was measured in mm after 24
hr of incubation at 37°C.Microbial data for copounds 1
& 2(a-g)are summarized below in Table 2.
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Table 2. Antimicrobial Analysis Data

Sr. | Comp.No. Escherichia coli | Pseudomonas Staphylococcus Candida sp.
No. (ATCC 25922) aeruginosa aureus
(ATCC 27853) (ATCC 25923)

1 2 No Zone No Zone No Zone No Zone
2 2a No Zone No Zone No Zone No Zone
3 2b No Zone No Zone No Zone No Zone
4 2C No Zone No Zone No Zone No Zone
5 2d No Zone No Zone No Zone No Zone
6 2e No Zone No Zone No Zone No Zone
7 2f No Zone No Zone No Zone No Zone
8 29 No Zone No Zone No Zone No Zone
9 Gentamycin 28 mm 23 mm 32 mm -

10 Nystatin -- -- -- 23 mm

V. CONCLUSION [6]. Mokle SS,Sayeed MA, Kothawar C. Synthesis and

The newly synthesized compounds were screened
against Candida sp. and Gram positive as well as Gram
negative bacterial strains. The synthesized compounds
do not shown any activity compared to standard drug.
The data obtained during the present work shows a good
agreement between the experimental and computed
spectral data.
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ABSTRACT

Herein we study the Butea monosperma for the preparation of nickel nanoparticles. The plant extraction carried out
in aqueous medium and screening for exact phytochemicals present in it. The nickel nanoparticles were prepared in
one step in simple, cheap and less time consuming manner. The nickel nanoparticles are important for their
semiconductor properties. We, therefore, study its optical properties by using tauc plot method. This also proves that
confirmation of nanoparticles synthesized. The increase in band gap value indicates that decrease in particle size i.e.
nanoparticle synthesis. The plant extract is useful in various fields such as medicines, dyes, and pesticides. Here the
report of plant extracts as a reducing agent in nanoparticle synthesis. The nanoparticles synthesis were confirmed by
various characterizations techniques such as Ultra violet -Visible spectrometer (UV), Fourier transform-Infrared
spectrometer (FT-IR), X-ray diffraction (XRD), Scanning electron microscope (SEM) and calculating its band gap
value which is 3.85 eV.

Keywords: Nickel Nanoparticles; Butea Monosperma; Phytochemicals Screening; Semiconductor; Band Gap

sensors, battery cathodes, pn -junctions, magnetic
materials, photovoltaic devices, electrochemical super
capacitors, smart windows and dye-sensitized
photocathodes [2].therefore, NiO became one of the
most important transition metal oxides. However, most
of these applications require particles with a small size
and a narrow size distribution. With the volume effect,
the quantum size effect and the surface effect, NiO
nanoparticles are expected to possess many improved
properties and even more attractive applications than
those of bulk-sized NiO particles. The plant mediated
synthesis of nickel nanoparticles is having more
importance over the conventional method. This requires
number of chemicals, instruments for the methods like
laser ablation, lithography, chemical reduction method,
thermal decomposition [3-5], carbonyl method, sol-gel
technique [6], microwave pyrolysis [7], solvothermal
[8], anodic arc plasma [9], sonochemical [10],

I. INTRODUCTION

Figure 1. Graphical abstract of Nickel nanoparticles
synthesis

In the nanotechnology nickel nanoparticles has been

received more attention due to their electrical, magnetic
and catalytic properties [1].the wide range of application
in various fields included the fabrication of catalysis,
electro chromic films, fuel cell electrodes and gas

precipitation [11] and microemulsion [12].The green
approach in nanomaterials synthesis is superior to other
synthetic methods because of cost effectiveness, less
optimization required and easy synthesis. Therefore the
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combination of biological principles (i.e., oxidation/
reduction) by microbial enzymes or plant
phytochemicals with physical and chemical approaches
results in the synthesis of nanoparticles (Nps) with
desired functions [13, 14, and 15]. Nps with an added
advantage of stabilizing the formed Nps as plant
secondary metabolites besides acting as synthetic agents
also acts as a capping agent.Recently, NiO nps are
studied widely because of their electrocatalysis, high
chemical stability, super conductance characteristics,
and electron transfer capability [16]. NiO is a p-type
semiconductor metal oxide having a band gap ranging
from 3.6 to 4.0 eV depending upon the nature of defects
and their density. The bio-based method is important in
case of nano -material synthesis some basic requirement
should follow by them such as i] choice of proper
solvent, ii] choice of an eco-friendly reducing agent and
iii] choice of nontoxic stabilizing agent for nps. Thus by
choosing proper solvent, surfactant and reductant
biosynthesis produces nps with controlled morphology
without producing any toxic environmental pollutant
[17].the essential property of bio-synthesis is that they
produce a non-toxic nanomaterial which is useful in
biomedical and drug delivery system by removing toxic
suefaces of nanoparticles.

In the present study, the Butea monosperma
(B.monosperma) based nickel oxide nanoparticles are
formed by the green approach. The phytochemicals
present in the extract were useful for reduction as well
as the capping of the metal precursor to form
nanoparticles. Also, the solvent for extraction and
preparation of nanoparticles is water which is more
suitable for synthesis. We analyse the phytochemicals
present in it by standard protocol. The phytochemicals
of B.monosperma are more soluble in water as compare
to any other solvents. All aspects of green chemistry
followed by nickel nanoparticles and show the special
morphological property with optical properties shows
the band gap value of 3.5 ev.

II. EXPERIMENTAL
Materials: Nickel nitrate hexahydrate (Ni NO;.6H,0)

[Sigma Aldrich], Deionized water, Butea monosperma
petals etc.

Method:

Preparation of plant extract:

The 1 gm. of Butea monosperma petals are washed and
dried. Then the petals are crushed in mortar and piston.
The crushed petals are mixed with 100 ml of deionized
water and continue the reflux condensation for 2 hrs.
After that plant extract are filtered through Whatman
filter paper. The filtrate is used as plant extract for
further uses it is store at 4°C.

Phytochemical Screening:

Qualitative Analysis

Following standard protocols were used for qualitative
analysis of samples to check for the presence of
Alkaloids,  Carbohydrates,  Cardiac  glycosides,
Flavonoid, Phenols, Saponins, Tannins, Terpenoids,
Quinones, and Proteins respectively.

1. Test for Flavaonoids: 2 ml of each extract was
added with few drops of 20% sodium hydroxide, the
formation of intense yellow color is observed. To this,
few drops of 70% dilute hydrochloric acid was added
and yellow color was disappeared which indicates the
presence of flavonoids in the sample extract.

2. Test for Alkaloids: To 1 ml of each extract, 1 ml of
marquis reagent, 2ml of concentrated sulphuric acid and
few drops of 40% formaldehyde were added and mixed,
the appearance of dark orange or purple color indicates
the presence of alkaloids.

3. Test for Saponins: To 2 ml of each extract, 6 ml of
distilled water were added and shaken vigorously;
formation of bubbles or persistent foam indicates the
presence of Saponins.

4. Test for Tannins: To 2 ml of each extract, 10% of
alcoholic ferric chloride was added; formation of
brownish blue or black color indicates the presence of
tannins.

5. Test for Phenols: To 2 ml of each extract, 2 ml of
5% aqueous ferric chloride was added; formation of a
blue colour indicates the presence of phenols in the
sample extract.

6. Test for Proteins: To 2 ml of each extract, 1 ml of
40% sodium hydroxide and few drops of 1% copper
sulphate were added; formation of violet color indicates
the presence of peptide linkage molecules in the sample
extract.

7. Test for Cardiac Glycosides: To 1 ml of each
extract, 0.5ml of glacial acetic acid and 3 drops of 1%
aqueous ferric chloride solution were added and
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formation of the brown ring at the interface indicates the
presence of cardiac glycosides in the sample extract.

8. Test for Terpenoids: Take 1 ml of an extract of each
solvent and add 0.5 ml of chloroform followed by a few
drops of concentrated sulphuric acid, the formation of
reddish brown precipitate indicates the presence of
Terpenoids in the extract.

9. Test for Carbohydrates: Take 1 ml of extract, add
few drops of Molish reagent and then add 1 ml of
concentrated sulphuric acid at the side of the tubes. The
mixture was then allowed to stand for 2 to 3 minutes.
Formation of red or dull violet color indicates the
presence of carbohydrates in the sample extract.

Preparation of Nanoparticles:

The Salt of (Ni NOs.6H,0 ) of 1 M solution dissolve in
100 ml of deionized water then slowly add 5 ml of plant
extract to this solution.The drop wise addition of plant
extracts to given metal solution and keep the solution
for 3 hrs. During the reaction, the change in color of salt
to the change in color of addition process will be
observed.The final observation of color change will

confirm the formation of nanoparticles. The synthesized
nanoparticles centrifuge at 3000 rpm for 20-30 min. The
supernent was washed up to complete removal of any
impurity present in it. Then the supernant was decanted
and nanoparticles are separated.

Instruments and techniques

Structural characteristics, Crystallinity, and purity
information were recorded by X-ray diffraction (XRD)
patterns were recorded using a Rigaku Rotalflex RU-
200B diffractometer with a CuKa (A= 1.5418A°) in the
scanning angle of 20 to 80 degrees. Surface
morphological studies were performed by using a
scanning electron microscope (FE-SEM) unit (S-4800
instrument from Hitachi, Japan) operated at 15.0 kV.
Infrared spectroscopy (FT-IR) was measured on a
Shimadzu FTIR-8400 FT-IR spectrometer 400 cm™ to
4000 cm™ at room temperature. The UV-Vis absorption
study was performed at room temperature in the
wavelength range of 200-800 nm on a UV-Vis
spectrometer (Shimadzu UV-1700).

III. RESULTS AND DISCUSSIONS

Phytochemical screening:

Table 1. Phytochemicals analysis

Sr.no. | Phytochemicals test Procedure Present/Absent
1 Carbohydrates Plant extract + 1-naphthol + Conc. Sulphuric acid -
2 Protein Plant extract + copper sulphate solution + KOH +
solution
3 Alkaloids Plant extract + Meyers Reagent _
Flavonoid 2 ml plant extract + ammonium hydroxide solution
5 Terpenoids 2ml plant extract+ Chloroform + Conc. sulphuric
acid
6 Cardiac Glycosidase 2ml plant extract+ 3ml of Chloroform+ 10%
ammonia solution
Tannins Plant extract + few drops of lead acetate +
Saponins Plant extract + distilled water -

Figure 2. Phytochemicals present in B.monosperma

In this plant extract performing the various tests for
phytochemical screening which indicates the presence
of  Proteins, Flavonoids, Terpenoids, Cardiac
Glycosidase and Tannins etc. plays a more fundamental
role in bio based nanoparticles synthesis shown in
Figure 2 and Table 1.
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Figure 3. (a) UV-Visible Spectrum of Nickel
nanoparticles (b) Band gap calculation

The color changes observed in metal solution after the B.

monosperma extract addition and confirmation of
nanoparticles was done by using UV-Visible
spectroscopy (Figure 3 a). The UV-visible spectra imply
that rapid bio-reduction takes place by using B.
monosperma extract. In this study, we can conclude that
the plant extract plays an important role in bio-reduction
as well as stabilization of nanoparticles. The uv-visible
absorption spectrum of the NiO particles obtained at
room temperatures and dispersed in Water. The optical
band gap energy of NiO nanoparticle produced at RT. A
strong absorption peak at 285 nm is observed,
attributable to the n to n* transition of Ni-O bonds. The
small absorption peak observed in the range 300-400
nm due to water present in (Ni NO3z.6H,0) [18]. The B.
monosperma extract shows two major peaks in 200-400
nm which is characteristic of flavonoid moiety [19, 20].
According to the data of the absorption spectra, the

optical band gaps (Eg) of NiO nanoparticles can be
estimated by using the following equation:
(ahv)"= A (hv - Eg)

Where hv is photo energy, o is absorption coefficient, A
is a constant relative to the material and n is either 2 for
direct band gap material or 1/2 for an indirect band gap
material. According to the equation, the optical band
gap for the absorption peak can be obtained by
extrapolating the linear portion of the (ahv) "hv curve to
zero. The increasing trends of the band gap energy upon
the decreasing particles size is likely due to the defects
or vacancies present in the inter granular regions
generating new energy level to reduce the band gap
energy [21].No linear relation was found for n = 1/2,
suggesting that the as-synthesized NiO nanostructures
are semiconducting with the direct transition at this
energy [22].

The FT-IR spectrum of Nickel nanoparticles and
B.monosperma:
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Figure 4. FT-IR spectrum of Nickel nanoparticles and
B.monosperma

In the FT-IR spectra of Butea monosperma flower
extract Figure 4(a). the strong absorption peaks
observed at 3284cm-1 (Hydrogen bonded OH Stretch),
2690 cm-1 (C-H Stretch in CHy), 1698 cm-1 (C=C
Symmetric Stretch), 1463.19 cm-1(C-H deformation in
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CH, and CHg), 1282 cm-1(C-H Stretch), 1040 cm-1 (C-
O Stretch of secondary alcohol), below 800 cm-1(=C-H
bending exocyclic CH,) [23]. The nickel nanoparticles
in Figure no.4 (b) intercalated hydroxyl group from
water between 3100 and 3500 cm—1 [24, 25]. The 2210
cm-1 is revealed to -CN group frequency.Also, an H-O-
H bend is observed at 1474 cm—1 from the vibration of
free water molecules [24].The spectrum also shows a
sharp O-H stretch at 882 cm—1 from the hydroxyl lattice
vibration and a weak peak at 448 cm—1 indicating a Ni-
O lattice vibration [25].

X-ray diffraction of Nickel Nanoparticles:
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Figure 5. XRD spectrum of Nickel nanoparticles

Intensity

XRD is used for the identification, purity, and
guantitative analysis of NPs. The phase of NPs is
determined by recording the peaks at 26 value; these
peaks give the value of crystal planes for particular type
of NPs [26]. In figure no.5 by comparing the position
and intensity of these diffraction peaks with Joint
Committee on Powder Diffraction Standard (JCPDS)
card number (each )type of metal has specific JCPDS
card number) one can identify the NPs and their phase
(Cubic, spherical, wurtzite etc.).The intensity of XRD
spectrum peaks is function of particle crystallinity.
When the NPs have good crystallinity then intense and
sharp peaks are observed and vice versa. The NPs size
can also be calculated using Scherrer equation; when
particle size is large then XRD patterns become broad:

~ 0984 [
- PCosé

Where, is particle size, 4 is wavelength (CuKa), B is
FWHM, and 8 is diffraction angle. The average particle
size calculated by Debye-Scherrer formula was found to
be 31.77 nm. In this study the X-ray diffraction study

the scanning angle is 10° to 80 °.In this the, major peak
values are mached 37.27 (222), 47.402 (331), 43.298
(200), 62.836 (220) and 75.437 (312) with JCPDS card
no.89-5881 and 780643, which clears that Cubic size
nanoparticles are synthesized. The d value obtain from
the more intense peak is1.6250 which is in good
agreement  with  standard  result of  nickel
nanoparticles.The inter planer distance (d) was
calculated from Bragg’s law,

2dsin 8 =nAi [2]

Surface morphology:

Figure 6. SEM image of Nickel nanoparticles

In Figure 6 the SEM is used to study morphology and
composition of nanoparticles by scanning the surface
with a high energy beam, produced by a heated
filament.It is known that grain size and morphology of
particles depends on reaction parameters such as
temperature and gases generated (N,, NO,, CO, and
H,0).The aggregation occurs in nanoparticles because
of magnetic interaction in nanoparticles[27].The results
indicate that the nanoparticles were monocrysalline in
nature and the average particle size was observed 56-60
nm.The flowers petal like morphology observed in SEM
images.The plant extract plays a crucial role in
stabilizing as well as capping the nanoparticles.The
aggregation observed in nickel nanoparticles and due to
that some nanoclusters like morphology appeared.

XRD crystallinity index:

It is generally agreed that the peak breadth of a specific
phase of the material is directly proportional to the
mean crystallite size of that material. From our XRD
data, a peak broadening of the nanoparticles is noticed.
The average particle size, as determined using the
Scherer equation, is calculated to be 31.77 nm.
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Crystallinity is evaluated through comparison of
crystallite size as certained by SEM particle size
determination. Crystallinity index Equation is presented
below:

Where Iy is the crystallinity index; Dp is the particle
size (obtained from either TEM or SEM morphological
analysis); Dcry is the particle size (calculated from the
Scherrer equation).

Cry:M lery>1 [3]
Dery(XRD)
Table 2. Crystallinity index of the sample
Sample Dp(nm, D cry(nm) I cry (unitless) Particle type
NiO 60 3177 1.8885 Monocrystalline

Table.2. displays the crystallinity index of the sample
that scored higher than 1.0. The data indicate that the
NiO is highly crystalline. If the Iy, value is close to 1,
then it is assumed that the crystallite size represents
mono-crystalline whereas a polycrystalline have a much
larger crystallinity index [28].

The SEM is used to study morphology and composition
of nanoparticles by scanning the surface with a high
energy beam, produced by a heated filament.The results
indicate that the nanoparticles were monocrysalline in
nature and the average particle size was observed 56-60
nm.The flowers petal like morphology observed in SEM
images.The plant extract plays a crucial role in
stabilizing as well as capping the nanoparticles.The
aggregation observed only on the surface of nickel
nanoparticles but the pure nanoparticles show their own
morphology and charecteristics.

IV. CONCLUSION

The use of Butea monospermaextract is more useful
than any other reductants because of faster bioreduction
rate of production of nanoparticles.The green methodof
nanoparticle synthesis is simple, effiecient, ecofriendly
and did not require ample of reactants, draggy
procedures and complex apparatus which were required
for conventional methods.The Butea
monospermaextract is more suitable for capping and
stabilization of nickel nanoparticles.In this study, the
formed nanoparticles show the band gap value of 3.85
eV which larger than bulk value 3.73 eV.The in band
gapvalue decrases particle size.i.e. formation of
nanoparticles.These features help in the
commercialization of Ni and NiO NPs in the fields of
environmental cleaning and nanomedicine, electrical,
optical devices.
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Arylbenzimidazoles Using Malic Acid as a Homogeneous and

Reusable Catalyst
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ABSTRACT

A straightforward convenient and eco-friendly methodology is developed for the synthesis of substituted 2-
arylbenzimidazoles by using malic acid as a catalyst in agueous medium. O-phenylenediamines and aromatic
aldehydes condenses together to give benzimidazole derivatives. This methodology uses easily available non-toxic
naturally occurring malic acid as a catalyst. The reaction is very simple, convenient and straightforward and gives

moderate to high yields of 2-arylbenzimidazoles.

Keywords: O-Phenylenediamine, Benzimidazole, Aldehyde, Malic Acid.

I. INTRODUCTION

Benzimidazole and benzthiazole are important structural
motifs of biologically important compounds. These
heterocycles are well known to exhibt range of
pharmacological activities such as antibacterial,
antiulcers, antihypertensives, antivirals, antifungals,
anticancers and antihistaminics [1]. Therefore there
synthesis is important part of hetrocyclic chemistry.

There are many methods reported in literature for the
synthesis  of  benzimidazole  derivatives. The
condensation of 1,2-phenylenediamines with carboxylic
acids or their derivatives is a most common method, but
it needs harsh conditions like polyphosphoric acid [2] at
170-180 °C, use of different catalysts Indion 190 resin
[3], BF3.0Et, [4], Ceric ammonium nitrate [5], iodine,
[6] Silica sulfuric acid [7], In(OTf); [8], SiO,/ZnCl, [9],
silica supported sodium hydrogen sulphate [10], PEG
[11], H,O,/ Fe(NO3)s [12]. In recent years, Solvent-free
synthesis of benzimidazoles under microwave
irradiation using Yb(OTf); [13], KSF clay [14], metal
halide supported alumina [15] and solid support [16,17]
has been reported. However most of the methods suffer
from drawback like use of harsh reaction conditions,
strong acidic conditions, toxic reagents, catalyst or
solvents etc. Therefore, highly efficient and

environmentally benign methodology is still a hot topic
of interest for the synthesis of benzimidazole derivatives.

II. RESULTS AND DISCUSSION

We started our work with optimization of reaction
condition, we selected O- phenyldiammine la and
benzaldehyde 2a as a starting compounds. Firstly the
reaction was performed at room temperature without
catalyst in water (5 mL) under stirring condition for one
hour but desired product was not obtained under this
condition. Then reaction was carried out in presence of
malic acid (1%) as a catalyst at room temperature for
one hour but only trace quantity of product was formed
under these conditions as indicated by TLC. In order to
improve the results catalyst percentage and temperature
was varied; we found that 10 mol % of catalyst at
100 °C for two hours gave desired product 3a in 90%

yield Table 1.
MH Malic acid M
+ Ar-CHO i AT
NH; 100 °C CE|~J>_
= H
1a 7a Ja

Scheme 1. Synthesis of benzimidazoles.
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Table 1. Optimization studies using O-phenyldiammine 1a and aldehyde 2a in water and under conventional

heating condition.

Entry Catalyst (mol%o) Temp.(°c) Time hr Yield® (%)
1 0 R.T. 1 -
2 1 R.T. 1 Trace
3 2 50 1 10
4 5 70 1 20
5 5 70 2 30
6 10 100 2 90

*1solated vyield.

In order to evaluate the scope and limitations of malic
acid catalysis, the protocol was extended to other
examples, under the optimized reaction conditions in
water. Firstly, various aromatic aldehydes were treated
with  O-phenyldiammine under optimized reaction
conditions to give the corresponding benzimidazole

derivatives in good to excellent yields (Figure 1).
Results are summarized in Table 2. Aqueous solution of
the catalyst can be successfully used for the next cycles
without any pretreatment. It shows the high reusability
of malic acid catalyst in synthesis.

Table 2. Synthesis of 2-substituted benzimidazoles from O-phenylenediamine and

aldehydes.
Sr.No. | Ar Product Yield Nature Observed Reported®®

% M.P. °C M.P. °C
1 Phenyl 3a 90 Off white solid 287-289 289-291
2 2-Chlorophenyl 3b 80 Pinkish red solid 230-232 231-233
3 3-Chlorophenyl 3c 78 Colorless solid 232-234 234-236
4 4-Chlorophenyl 3d 70 Colorless solid 286-298 289-291
5 2-Methylphenyl 3e 75 Colorless solid 220-222 220-222
6 4-Methylphenyl 3f 76 Colorless solid 264-266 265-267
7 2-Methoxyphenyl 39 67 Colorless solid 174-176 175-176
8 4-Methoxyphenyl 3h 60 Colorless solid 218-220 220-221

III. EXPERIMENTAL SECTION

Materials and method

All the reagents were used as received from commercial
source without further purification.  Thin-layer
chromatography (TLC) was performed on silica gel
60F,5, (0.25 mm thickness) plates and were visualized
under short (254 nm) and long (365 nm) UV light.
Column chromatography was performed using silica gel
200-400 mesh. Melting points (m.p.) were determined
in open capillary tubes using paraffin oil bath and are
uncorrected. *H and *C NMR spectra were recorded on
a 400 and 100 MHz NMR spectrometer using CDCl3
and DMSO-d; as solvent. Chemical shifts 6 are reported
in ppm relative to Me,Si internal standard. The
multiplicity of signals is designated by the following
abbreviations: s (singlet), d (doublet), t (triplet), g
(quartet), m (multiplet).

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

General procedure for synthesis of benzimidazoles.
A mixture of O-Phenylenediamine 1a (1.0 mmol),
aldehyde 2a (0.5 mmol), and malic acid (10mol %), in
H,O (5 mL) was refluxed at 100 °C for 2h. After the
completion of reaction (TLC check), reaction mixture
was cooled to room temperature and extracted with
ethyl acetate (3 x 5 mL), organic layer was dried over
Na,SO, and concentrated under vacuum. The crude
residue was purified by column chromatography on
silica gel using ethyl acetate: hexane as eluent. All
compounds are reported in the literature. Melting points
were recorded in an open capillary and are uncorrected.
All melting points and spectral data match with the
reported values given in the literature.
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'H data of selected compounds:

1) 2-Phenylbenzimidazole (3a): Off white solid; m.p:
287-289 °C; (lit *°. 289-291°C).

'H NMR (DMSO-dg): & 12.02 (br s, 1H), 7.80 (d, J
= 7.6 Hz, 2H), 7.57-7.65 (m, 1H), 7.60- 7.49 (m,
4H), 7.20-7.18 (m, 2H).

2) 2-(3-Chlorophenyl) benzimidazole (3c): Colorless
solid; m.p: 232-234 °C; (lit."®. 234-236 °C) 'H
NMR (DMSO-dg): 8 12.60. (br s, 1H), 8.50 (s, 1H),
8.33 (d, J = 6.8 Hz, 1H), 7.70-7.60 (m, 4H), 7.40-
7.32 (m, 2H).

IV. CONCLUSION

In conclusion, we have developed an efficient and green
protocol for the synthesis of 2-aryl benzimidazoles by
using malic acid as a reusable catalyst which is non
toxic naturally occurring and inexpensive. The
operational simplicity, cleaner reaction condition use of
water as a green solvent, moderate to high yields, and
avoids use of hazardous mineral acids or Lewis acids
makes this protocol superior to many other existing
methods.
V. ACKNOWLEDGEMENTS

We thank Dr. R. J. Barnabas (Ahmednagar College,
Ahmednagar) for helpful discussion and suggestions.

VI. REFERENCES
[1]. Synthetic approaches to benzimidazoles from O-
phenylenediamine: A literature review, Shatha
Ibrahim Alageel, Journal of Saudi Chemical
Society, 21 (2017) 229-237 and references
therein.
E. Alcalde, I. Dinares, L. P. Garcia and T. Roca,
"An Advantageous Synthesis of 2-Substituted
Benzimidazoles Using Polyphosphoric Acid. 2-

2].

(Pyridyl)-1H-benzimidazoles, 1-Alkyl-(1H-
benzimidazol-2-yl)pyridinium Salts, Their
Homologues and Vinylogues,” Synthesis, 4

(1992) 395-398.

V. S. Padalkar, V. D. Gupta, K. R. Phatangare, V.
S. Patil, P. G. Umape and N. Sekar, "Indion-190
Resin: Efficient, Environmentally Friendly and
Reusable Catalyst for Synthesis of
Benzimidazoles, Benzoxazoles and
Benzothiazoles," Green Chemistry Letters and
Reviews, 5 (2012) 139-145.

3.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

[4].

[5].

[6].

[71.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

R. R. Nagawade and D. B. Shinde, "BF3.0Et2
Promoted  Solvent  Free  Synthesis  of
Benzimidazole Derivatives,” Chinese Chemical
Letters, 17 (2006) 453- 456.

M. Kidwai, A. Jahan and D. Bhatnagar,
"Polyethylene Glycol: A Recyclable Solvent
System for the Synthesis of Benzimidazole
Derivatives Using CAN as Catalyst,”" Journal of
Chemical Sciences, 122 (2012) 607-612.

P. Sun and Z. Hu, "The Convenient Synthesis of
Benzimidazole Derivatives Catalyzed by 12 in
Aqueous Media,” Journal of Heterocyclic
Chemistry, 43 (2006) 773-775.

B. Sadeghi and M. G. Nejad, "Silica Sulfuric
Acid: An Eco Friendly and Reusable Catalyst for
Synthesis of Benzimidazole Derivatives," Journal
of Chemistry, Vol. 2013 (2013) Article ID:
581465.

R. Trivedi, S. K. De and R. A. Gibbs, "A
Convenient One-Pot Synthesis of 2-Substituted
Benzimidazoles," Journal of Molecular Catalysis
A: Chemical, 245 (2006) 8-11.

R. G. Jacob, L. G. Dutra, C. S. Radatz, S. R.
Mendes, G. Perin and E. Lenardao, "Synthesis of
1,2-Disubstituted Benzimidazoles Using
Si02/ZnCI2," Tetrahedron Lett. 50 (2009) 1495-
1497,

R. K. Kumar, P. V. V. Satyanarayana and S. B.
Reddy, "NaHSO4-SiO2 Promoted Synthesis of
Benzimidazole Derivatives," Archives of Applied
Science Research, 4 (2012) 1517-1521.

C. Mukhopadhyay and P. K. Tapaswi, "PEG-
Mediated Catalyst-Free Expeditious Synthesis of
2-Substituted Benzimidazoles  and Bis-
Benzimidazoles under Solvent-Less Conditions,"
Tetrahedron Lett. 49 (2008) 6237-6240.

K. Bahrami, M. M. Khodaei and F. Naali, "H202/
Fe(NO3)3-Promoted Synthesis of 2-
Arylbenzimidazoles and 2-Arylbenzothiazoles"
Synlett, 4 (2009) 569-572.

L. Wang, J. Sheng, H. Tian, et al., "An Efficient
Procedure for the Synthesis of Benzimidazole
Derivatives Using Yb(OTf)3 as Catalyst Under
Solvent-Free Conditions,” Synth. Commun, 34
(2004) 4265-4272.

A. Loupy, A. Petit, J. Hamelin, et al., "New
Solvent-Free Organic Synthesis Using Focused
Microwaves," Synthesis, 9 (1998) 1213-1234.

G. V. Reddy, V. V. V. N. S. Ramarao, B.
Narsaiah, et al., "A Simple and Efficient Method

52



[16].

[17].

[18].

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

for the Synthesis of Novel Trifluoromethyl
Benzimidazoles under Microwave Irradiation
Conditions," Synth. Commun, 32 (2002) 2467-
2476.

G. Penieres, I. Bonifas, G. Lopez, et al,
"Synthesis of Benzimidazoles in Dry Medium,"
Synth. Commun, 30 (2000) 2191-2195.

K. Bougrin, A. Loupy, A. Petit, et al., "Nouvelle
Voie de Synthese des 2-
Trifluorométhylarylimidazoles sur
Montmorillonite K10 en ‘Milieu Sec’ Sous
Micro-Onde,"” Tetrahedron 57 (2001) 163-168.
Facile and Efficient Method for Synthesis of
Benzimidazole Derivatives Catalyzed by Zinc
TriflateRamineni Srinivasulul, Kannasani Ravi
Kumar2, Peruri Veera Venkata Satyanarayana,
Green and Sustainable Chemistry, 4 (2014) 33-
37.

53



National Conference on New Horizons in Material Science
© 2018 1JSRSET | Volume 4 | Issue 3 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099
Themed Section : Engineering and Technology

¢

N ISGET

Studies on Mangenese (II), Cobalt(II), Nickel(II), Copper(II)
and Zn(II) complexes of substituted phenyl-thiazolyl-

thiosemicarbazide

N. G. Kolhe*™, J. K. Khedkar®, and Y. H. Deshpande®*

“Department of Chemistry, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad, Maharashtra, India
®Department of Chemistry, New Arts, Commerce and Science College, Shevgaon, Maharashtra, India

ABSTRACT

Thiazolyl thiosemicarbazide consists of a thiazole moiety in the structure. The compounds belonging to the thiazole
ring systems have shown considerable activity in various fields including medicinal chemistry. Vitamin B1,
sulphatiazole, promizole, nitridazole, aminitrazole, and thiabendazole, all contain thiazole ring in one form or other.
Thiosemicarbazide containing —NCS group are known to possess pronounced biological activities.
Thiosemicarbazide along with thiosemicarbazones have been used in various life saving drugs and drug action of
these compounds was found to have been increased when administered in the form of their metal complexes.
However a survey of literature reveals that no work has been done with substituted thiazolyl thiosemicarbazides. In
the present work we investigate the complex formation process between some substituted thiazolyl
thiosemicarbazides synthesised in our laboratory for the first time and various metal ions belonging to transition and

inner transition series. The stability of different complexes follows the order: Mn < Co < Ni < Cu > Zn.
Keywords : Thiazolyl Thiosemicarbazide, Metal lons, Metal-Ligand Complexes, Stability, Thermodynamics

I. INTRODUCTION

Thiosemicarbazides are known to possess antiviral,
fungicidal®, and antitubercular® activities. They are
known to act as inhibitors in the corrosion of
Aluminium and Zinc*. The metal complexes of
thiosemicarbazides have been known for
pharmacological applications.” Crim et al® have shown
the importance of metal chealets against cancer. They
have been used in various life saving drugs.”® The drug
action of these compounds was found to have been
increased when administered in the form of their metal
complexes.®*

It was therefore decided to investigate the complex
formation process between certain metal ions,
commonly occurring in the physiological systems and
various substituted thiosemicarbazides and to see the
effect of substituents (if any) in the organic compound

part of the complexes. The investigation was carried out
by wusing Calvin-Bjerrum potentiometric titration
technique. (lonic strength 0.1M, 30° C, Medium —
dioxane)

II. EXPERIMENTAL

All the chemicals used were of Analytical grade. The
metal ions were used in the form of their nitrates and
were estimated by EDTA titrations.”* Dioxane was
purified by standard method.” The thiosemicarbazides
N-[4'-phenylthiazole-2'-yl]thiosemicarbazide(1), N-[4'-
(4"-Bromophenyl)thiozole-2'-yl]-  thiosemicarbazides
(2), N-[4'- (4"-chlorophenyl)thiozole-2'-yl]-
thiosemicarbazides (3), N-[4'-(4"-
methylphenyDthiozole-2'-yl]- thiosemicarbazides (4),
and N-[4'-(4"-Aceta-amido) thiozole-2'-yl]-
thiosemicarbazide were prepared and purified by the
methods described earlier.*®
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methoxy phenyl ethyl)-thiazole®. The values of n A

R N indicate that though the ligand has 4 basic nitrogen
/ )\ /IS\ atoms only one proton is taken up by it like
< NH v pg—NH2 phenanthroline and imidazole.’**” This was also
observed by Banerjee and Basak'® in their work with
unsubstituted 2-amino-thiazole.
I; R=-
2; =-Br
3 =-Cl
4 =-CH, 121
10 4 —a— A+L
_ o —a— A+L+M
25 = "JLCH:, g 4
I s
Scheme 1. The basic structure of ligand 4
2]
The Calvin-Bjerrum titration technique involving the
titration of i) 4 X 10° M HCIO(A); (ii) 4 X 10° M ° 05 : s
HCIO, (A)+ 2 X 10° M ligand (A+L) and (iii) 4 X 107 volume of alkali added (mi)

M HCIO, + 2 X 10° M ligand (A+L+M) + 4 X 10*M
metal ion solution against standard (1.833 X 10™ N)
carbonate free NaOH solution. An approximate quantity
of 1M NaClO, solution was added to each of the above
mixtures to maintain constant ionic strength of 0.1M.
The total volume of each of the mixture was made upto
50 ml so that the solution were 50% (v/v) with respect
to dioxane. A Elico LI-120 pH meter having an
accuracy of = 0.01 pH unit with combined

Figure 1. Graph of pH vs volume of alkali added

The pH, n and PL and log K values for Mn(ll) —ligand
Il system are represented in Table 1.

Table 1. The pH, n and PL and log K values for Mn(11)
—ligand Il

electrodes,was used to record the pH values. All the PH n PL LogK
measurements were carried out at 30 £ 0.1° C

Calculations of nA pk, n, PL and logK were done by .7 02272 2.7309  2.1991

o . . 8.0 0.2998  2.7377  2.3692

point wise method of Irving-Rossotti.

8.2 0.3544 27429  2.4825

8.5 0.4815  2.7552  2.7228

III. RESULTS AND DISCUSSION 874 07267 27797  3.2042

A representative graph of A+L (acid +ligand) and
A+L+M (acid+ligand+metal) is shown in Fig.1 Since
the pK and log K values obtained were practical values,
correction factor of Van Uitert and Fernelius* was
obtained to get the thermodynamic values. The curve of
A + L lies above the acid curve (A) this may be due to
association process in the ligands in acidic medium. The
same type of behaviour was observed for 2-amino-4-(p-

Only the logK values of the metal-ligand complexes

could be determined. The n values for logK, were
haphazard and in the region of hydrolysis. The stability
constants of the meta-ligand complexes are presented in
Table 2.

Table 2. Proton-ligand and metal-ligand stability constants of transition metal-thiosemicarbazide complexes in 50%
(v/v) aqueous dioxane. Temp -30° C p=0.1 M NaClO,

Metal Ligand (1) Ligand (1) Ligand (111) Ligand (1V) Ligand (V)

ions

Log Ky Log K, Log K; Log K, Log Ky Log K, Log K; LogK, LogK; LogkK,
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H+ 3.87 - 3.33 - 3.54 - 3.96 - 3.62 -
Mn" 2.546 - 2.60 - 2.72 - 2.64 - 2.66 -
Co" 2.666 - 2.64 - 2.73 - 2.756 - 2.685 -
Ni'" 2.706 - 2.69 - 2.75 - 2.777 - 2.76 -
cu" 2789 - 2.74 - 2.77 - 2.798 - 2.78 -
Zn" 2.79 - 2.77 - 2.76 - 2.69 - 2.70 -
ligands at different temperatures are represented in

The stability of the different complexes investigated Table 3.
follow the order, Mn < Co < Ni < Cu > Zn which is in
accordance with the Irving and Williams.***° The linear
relationship between logK and pK values suggest
identical binding sites in all the ligands. The stabilities

of Mn(Il), Co(I),Ni(ll) and Cu(ll) complexes were

Table 3. The proton ligand stability constants of various
ligands at various temperatures.

Ligand Temperature (° C)

higher than Zn(Il) complexes. To confirm the possible 30 40 50 60 70
correlation, logK; values of Co(ll) complexes of present
series ligands were plotted against logK; values of Ni(ll) 1 388 370 356 341 3.27
complexes of corresponding ligands (Fig. 2)
2 333 315 303 293 283
—— Co(ll)
28 1 N 3 354 340 329 320 310
278 - S
oot | 4 396 382 370 359 3.48
o 272 A
2 27
258 1 5 363 349 336 325 314
2.64 1

The AG, AS and AH were calculated using the equations:
AH - AG

igand
B i) AG =2.303RTpK and, ii) AS =
Figure 2. Plot of logK; values of Co(Il) and Ni(ll)

complexes of corresponding ligands. where the AH values were evaluated from the

temperature coefficient method' The plots of pK against
1T for various ligands are presented in Fig 3. The
thermodynamic parameters are represented in Table 4.

Fig. 3 The plots of pK against 1/T for various ligands.

As expected the pK values decreases with increase in
the temperature for all ligands. The AG values are
positive indicating that dissociation of ligands in to ions

The logK; values of Mn(Il) complexes were slightly
less than those of Co(ll), Ni(ll), Cu(ll) and Zn(ll). This
was probably due to the bigger size of the
thiosemicarbazide molecule which caused steric
hindrance in the complex formation.

For determining the Thermodynamic parameters AG,
AS and AT, the dissociation constants were determined
using the quick titration method developed by Mali and
Pethe” which utilizes the half neutrilizaion principle.
The corresponding values are reported here. The
practical proton ligand stability constants of various

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

is thermodynamically not a favourable process. The AS
values are negative.

The high AH values as compared to AS are responsible
for complex formation process.
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Table 4. Thermodynamic parameters AG, AS and AH

Ligand Thermodynamic pK + AH +AG AS
Kcal mol*  Kcal mol™ cal deg™ mol™

1 3.88 3.684 5.3798 -5.594

2 3.33 2.7636 46171 -6.117

3 3.54 2.558 4.9083 -7.754

4 3.96 2.3824 5.4907 -10.25

5 3.63 2.878 5.033 -7.11
— ligand 1 Shevgaon and the management of Ahmednagar Jilha
0t ~ lends Maratha Vidya Prasark Samaj, Ahmednagar for giving

399 ligand 4

37 4 —— ligand 5
354

3.3

Ligand

311
2919

279

25

T T T T T |
0.0028 0.0029 0.003 0.0031 0.0032 0.0033 0.0034

1/T (in kelvin)

IV. CONCLUSION

The present work reports the successful synthesis of
substituted thiazolyl thiosemicarbazides. The complex
formation process between these substituted thiazolyl
thiosemicarbazides various metal ions belonging to
transition and inner transition series are investigated.
These complexes follow the stability order as: Mn < Co
< Ni < Cu > Zn. The obtained logK; values of Mn(ll)
complexes were slightly less than those of Co(ll), Ni(ll),
Cu(Il) and Zn(I1); probably due to the bigger size of the
thiosemicarbazide molecule causing steric hindrance in
the complex formation. The experimentally calculated
thermodynamic parameters explain the complex
formation process.
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ABSTRACT

The synthesis of Mn-Fe mixed metal tratarate composites of six different proportions is done by co-precipitation
method stoichiometrically. The composites of Mn-Fe tartarates formed are characterized by analytical techniques
like AAS, IR study, XRD patterns, thermal and elemental analysis. Characterization data of all six complexes
reveals that the composites synthesized have polycrystalline nature and bidentate ligand. These composites have
antimicrobial activity against micro-organisms like E.coli, Bacillus subtilis, Staphylococcus aureus, C. albieans, A.

niger, P. chrysogenum ect.

Keywords: Mn-Fe Tartarates Composites, Antimicrobial Activity

I. INTRODUCTION

Dicarboxylates of metals are often exists in natural
systems in various conversions and in the process food
stuff manufactured ™ % ¥ Dicarboxylates of transition
and non-transition metals finds important applications in
petroleum, paints, cement, PVC and vegetable fat
industries " The synthesis and characterization of some
polynuclear complexes (i.e. Oxalates) containing Fe,

Mn and Zn are useful as precursors by forced hydrolysis
(5-9).

This work includes synthesis of Mn-Fe mixed metal
tartarates composites using co-precipitation method
using various proportions (Sample MFT-1 to MFT-6).
The composites of Mn-Fe tartarates are further
characterized using analytical methods. The
antimicrobial activity of these composites is tested
against many micro-organisms such as E.coli, Bacillus
subtilis, Staphylococcus aureus, C. albieans, A. niger
and P. chrysogenum.

II. METHODS AND MATERIAL
A) Synthesis of Mn-Fe tartarates:

The Mn-Fe tartarate composites with six different
composites such as [MXMl(l_X)(C4H406)]'H20, Where M

and M*are Mn and X =0.2, 0.4, 0.6, 0.8 and 1.0, are
prepared by co-precipitation method by taking
analytical grade MnSo,2H,0 and FeSO,7H,0O in
distilled water.

The mixture of metal sulphate solution is prepared with
respect to molar ratio of Mn and Fe and placed in a
beaker. pH less than 6 is adjusted, so that metal
hydroxide does not precipitate. The solution is stirred
vigorously and sodium tartarate (10%) solution is added
slowly with stirring till a permanent precipitate is
obtained. Acetone is added to ensure a high yield of
product. The solution is stirred for 30 minutes and the
filtered. The product is washed with cold distilled water
and then with acetone. The product is dried at ambient
temperature.

Such type of six samples of Mn-Fe tartararte composites
(MFT-1 to MFT-6) are synthesized “**¥

B) Characterization of synthesized Mn-Fe tartarates
composites:

The CHN analysis of six synthesized composites (MFT-
1 to MFT-6) is carried out using C.E. instrument using
K factor calibration method. The metal contents present
were estimated by atomic absorption spectroscopy. The
Mn-Fe tartarate composites of six different proportions
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are further characterized using IR study and XRD
pattern study of the composites. Thermal decomposition
of all Mn-Fe tartarate composites is studied by thermo
gravimetric analysis with temperature range 30° to
750°C.

C) The study of antimicrobial activity of synthesized
Mn-Fe tartarate composites:

Initially 1% solution of six composites is prepared in

composites is studied using organisms such as. i) E.coli,
ii) Bacillus subtilis, iii) Staphylococcus aureus, iv) C.
albieans, v) A. niger, vi) P. chrysogenum 0.5 ml of
bacterial cultures were spread, inoculated and incubated
at 37°C for 30 minutes. A well was bored at the center
of medium in each plate aseptically. 0.1 ml of each
tartarate complex solution is poured aseptically in each
respective well and incubated for diffusion at 40°C for 1
hr. All those plates were incubated at 37°C for 48 hrs
and the results are studied.

distilled water. Agar-plates were used and labeled for
bacterial culture. Antimicrobial activity of synthesized

Table I : Elemental Analysis

Complex Formul Cwt. % H wt. % Mn wt. % Fe wt. %
a Obs | Cal Obs Cal Obs Cal Obs Cal
weight
(gm)
MFT-1 535.66 | 24.92 | 26.88 | 2.79 2.99 1.85 2.051 |8.12 8.34
Mno,2F60.8(C4H4OG)3. 2H20
MFT-2 557.456 | 24.68 | 25.83 | 2.68 2.87 3.75 3.853 |[9.81 9.95
Mno.4Feg.6 C4H406)3. 2H,0
MFT-3 535.3 26.77 | 26.90 | 2.94 2.99 5.98 6.158 |4.014 |4.173
Mno,ﬁFGOA (C4H406)3. 2H20
MFT-4 535.048 | 26.84 | 26.91 | 2.74 2.99 8.068 | 8.215 1.99 2.087
Mno,gFeolg( C4H406)3.2 Hzo
MFT-5 5534.94 | 26.84 | 26.92 | 2.81 2.7082 | 10.066 | 10.27 0.00
Mn(C4H4OG)3. 2H>0 0.00 '
MFT-6 535.84 | 26.76 | 26.87 | 2.94 2.986 0.00 |10.31 |1lo.42
Fe(C4H406)3. 2H,0 0.00
100 100
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Figure 1: IR Spectra of tartarate complexes
Table 11 : IR Spectral Data of Mn-Fe tartarate composites
MFT-1 MFT-2 MFT-3 MFT-4 MFT-5 MFT-6
Mng.Fegs Mno.sF€o6 MngsF€o.4 Mng sFeg.2 Mn(C4H40¢); 2H,0 | Fe(C4H404); 2H,0
(C4H406)32H,0 | (C4H406)32H,0 | (C4H40g)32H,0 | (C4H4O6)32H,0
3435 3352 3349 3352 3557 3445
3331 - - 3024 3354 1601
1599 1607 1587 1587 1587 1367
1387 1389 1396 1393 1396 1120
1119 1121 1125 1124 1126 635
631 623 637 623 1051 517
530 538 544 550 637
517
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Figure 2 : XRD patterns of Mn-Fe tartarate comosites
Table 111 : Observed d-Spacing Values (A°) of Mn-Fe tartarate composites
MFT-1 MFT-2 MFT-3 MFT-4 MFT-5 MFT-6
Mnoleeo_g Mn0,4Feo_6 MI’]Q@FEOA Mn0.8F80.2 Mn (C4H406)3 Fe(C4H4OG)3
(C4H40¢)3.2H,0 | C4H406)3.2H,0 | C4H406)3.2H20 | C4H406)3.2H,0 | 2H,0 2H,0
4.1325 4.1281 4.1481 4.1887 4.1660 4.1083
3.7375 3.7502 3.8457 3.8496 3.8650 3.7339
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3.4251 3.5613 3.4512 3.4527 3.4651 3.5580
3.1857 3.1857 2.7799 2.9996 2.9996 3.1831
2.8926 2.8937 2.3797 2.5642 2.5711 2.8904
2.6299 2.6434 2.0574 2.3863 2.4610 2.7038
2.5540 2.4610 1.8588 2.0808 2.3856 2.6344
2.3665 2.2980 1.6833 1.8624 2.0668 2.3015
2.3028 2.1705 1.5508 1.6922 1.9029 1.9551
2.0525 1.9561 1.4940 1.5533 1.7810 1.8788
1.8797 1.8834 1.4382 14774 1.7459 1.8327
1.7798 1.7611 1.3834 1.4267 1.6922 1.6488
1.6684 1.6576 1.3238 1.3912 1.5948 15811
15791 1.6048 1.2970 1.2927 1.4507 1.4297
1.5226 1.4917 1.2572 1.2181 1.2821 1.3684
1.4745 1.4706 1.2327 1.3329
1.4126 1.3605 1.2653
120 MFT-1
MFT-3
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100
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Figure 3 : TGA curves of Mn-Fe tartarate composites

Table 1V : TGA Results of Mn-Fe tartarate complexes

Complex Observed % | Temp Range
Mass loss °c

MFT-1 15.82 109

Mng 2Feo 8(C4H406)s. 89.30 380

2H,0

MFT-2 18.67 105

Mn0.4Fe0.6 C4H406)3 88 69 400

2H,0 '

MFT-3 11.59 90

MnO.GFeOA C4H406)3 77.33 435

2H,0 '

MFT-4 11.45 90

Mng gFeq.2 C4H4Og)3.2 7813 370

H,O '

MFT-5 13.26 115

MnC4H4OG)3. ZHzo 9059 525

MFT-6 12.96 112

Table VI : Antibacterial Activity (zone of inhibition in mm) of Mn-Fe tartarate Composites Zones of Inhibition [in

mm]
. Escherichia | gacillus | Staphylococcus | C. . P.
No. Chemical coli subtilis aureus albieans | 7 M9er chrysogenum

1 m:;eo_s CHOgziho | % 02 06 11 07 05
2 m:;e% CHOg2io | %8 04 14 03 02 05
3 m;ﬁ’w ChOzho | B 07 09 07 06 02
4 m;-éeo,z CHO2o | 12 11 02 02 05 01
5 MEE;5H406)3_2H20 01 03 04 04 07 11
6 E/gz-cl:ﬁhoe)g.ZHzO 11 08 09 11 10 01
! Control [Sterile distilled water] 00 00 00 00 00 00
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Figure 4 : Antibacterial Activity Plates of synthesized metal composites
The thermo gravimetric analysis indicates the loss of
water molecules at about 100 to 110 °C. The % loss for

III. RESULT AND DISCUSSION

The Mn-Fe tartarate composites of six different
proportions (MFT-1 to MFT-6) are synthesized by co-
precipitation method and their elemental analysis
reveals that the observed weight % of element is in good
agreement with calculated values (Table 1).

The study of IR spectra of these six samples (MFT-1 to
MFT-6) showed characteristic frequencies
corresponding to many groups like carbon-oxygen,
metal-oxygen, carbon-hydrogen, -OH etc. on the basis
of symmetric and antisymmetric starching frequencies
observed confirms the tetradentate linkage of tartarate
group attached to Mn and Fe metal atoms (Table 2). The
presence of bands such as v,,(OCO) suggests the co-
ordination of both COO™ groups present in the tartaric
acid molecule to metal ion. The infrared suggests that
the probable structure of Mn-Fe tartarate complexes is
octahedral.

The XRD patterns of Mn-Fe tartarate composites
showed certain sharp lines with many broad lines (fig.
2). Therefore the composites synthesized are
polycrystalline. The d-spacing values are given in table
3.
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water molecule is matched with theoretical loss. There
is a loss of CO, CO, and C,H, molecules within 180°C
to 350°C. Thermal study suggests probable reactions.

1) Mn.Fe(C4H40¢).2H,O ------- 2> Mn.Fe(C4H,06) +
2H,0
2)| Mn.Fe(C,4H,06)
C,H,

------ -2 Mn.Fe.O, + 2CO, +

The characterization of all six Mn-Fe tartarate
composites using techniques like CHNS analysis, IR
study, XRD study, AAS analysis and TGA suggest the
following type of structure.

¥ o OH OH
\F:e/ \C—- —é—Cf'/.
AN L TS
i 0 H
° OH OH P OH O o
et d ™ S ™ Lt
¢ hd oo L) e
S OHOH 4
B W
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These synthesized Mn-Fe tartarate composites show
antimicrobial activity against micro-organisms such as
E.coli, Bacillus subtilis, Staphylococcus aureus, C.
albieans, A. niger and P. chrysogenum. Sample MFT-2
shows highest activity against Staphylococcus aureus,

C e L




and sample MFT-3 is more active against E.coli.(fig.
3). All these complexes (Al to A6) possess potential to
inhibit the growth of gram positive as well as gram
negative bacteria selected indicating their possible to
use as bacterial agent.

IV. CONCLUSION

Six newly mixed metal composites of Mn-Fe tartarates
(MFT-1 to MFT-6) were synthesized and characterized
by different techniques. By thermogravimetric analysis
percentage of water of crystallization in the complexes
were confirmed. Elemental compositions of complexes
are in good agreement to the calculated one. From XRD
patterns polycrystalline nature of the complexes were
revealed. Antimicrobial activity of the complexes was
carried ¢ These complexes have shown significant
antimicrobial activity against studied micro-organisms.
Sample MFT-2 showed highest activity against bacteria
Staphylococcus aureus. Sample MFT-4 is moderately
active against bacteria P. chrysogenum.
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A Glycerol Mediated Green Approach Towards the Synthesis

of 1-H Indazole
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ABSTRACT

An efficient green approach for the synthesis of Indazole using Glycerol as solvent has been reported. Silica
supported sulphuric acid is reusable green catalyst and glycerol is found to be non-toxic and green solvent.No
further purification is required.Substituted Compound 1 on stirring with hydrazine 2in presence of Glycerol
gavecompound 3 with excellent yield. The structures of all the synthesized compounds have been confirmed
by spectroscopic techniques.

Keywords : o-hydroxyl Aldehyde/Ketone,SSA,Glycerol

Ry
SSA
X
R_|\ RlNH \H Glycerol R2+ \N
2 + - —_ =
OH N
1 2
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ABSTRACT

Last few years chemists are developing new approaches for synthesis of materials for human needs, such as
food, medicines and consumer products and also plays crucial role in building up strong economy,
environmental awareness. This can be achieved by increasing product selectivity, 100% atom economy,
reaction time economy and replacing stoichiometric reagents with heterogeneous and reusable catalysts such as
zeolites, metal oxides, mixed metal oxides, heteropoly acids, nano-composite materials and biocatalyst.

Zeolites are complex hydrated crystalline inorganic polymers based on an infinitely extending three
dimensional network of [AlO,]* and [SiO4]* units, theses are linked via Si-O-Al bridges to form porous
material. The framework structure contains pores, cavities and channels that are occupied by exchangeable
cations from either alkali or alkaline earth metal ions or water molecules. This material shows good thermal
and chemical stability, nontoxic in nature, also possesses Lewis and Bronsted acidic sites. Therefore, It has
been used in the field of petrochemical & fine chemical industries, detergents, purification of water,
purification solvents, and separation of gases, drug delivery and catalyst supports. Catalytic potential of these
materials depends on the structural morphology, compositions, particle size, acidity, surface area, pore size,
nature of active sites in the composite matrix. Tuning of these properties could be depends on synthetic
methodologies and other physical and compositional parameters.

Recent advances of characterization techniques and their applications help us to understand, Why zeolite
material acts as catalyst? Where is the location of active sites in materials? What are the acid strength of
catalytic materials? However, In view of green chemistry approach, zeolites and modified zeolites are an
excellent alternative source over conventional acid catalysts, as they can be inexpensive, nontoxic, non-
corrosive simple to recover and reuse. Considering this views, | have planned to discuss the fundamental
aspects of natural & synthetic zeolites, methods of modification, characterizations and utilization as solid acid
in some organic chemical reactions.
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ABSTRACT

The progress in the synthesis and technology of hydrogels makes these materials attractive structures
with possible applications. In the present work, In-situ polymerization technique synthesized
alumina hydrogel composite with water as a green solvent. The inclusion/incorporation of metal
oxide particles in three-dimensional polymeric structures is an innovative means for obtaining
multicomponent systems with diverse functionality within a hybrid hydrogel network. Polymer
compositions with aluminium oxide, can improve their thermal properties and self-sustaining ability
under working environmental conditions. The composite of poly(acrylamide-co-acrylic acid)
[P(AM-co-AA)] with aluminium oxide as a composite was created as a result of their intermolecular
interactions. The creation of a composite was confirmed by FT-IR spectroscopy, DSC, TGA, and
FE-SEM analysis. The aluminium oxide particles were homogeneously distributed in the P(AM-co-
AA). The incorporation of aluminium oxide particles gives rise to the enhancement of thermal
stability due to the strong interactions between aluminium oxide and poly(acrylamide-co-acrylic
acid) polymer. Hence, the synthesized materials were biodegradable, environment friendly and

biocompatible which touches the green chemistry route.

Keywords :- Aluminium oxide, Hydrogel, Composite, Interactions, Green Chemistry
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G. T. Pawar, M. K. Lande*
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ABSTRACT

Mesostructured Al-SBA-15 zeolite was synthesized by direct hydrothermal method under autogenous pressure. The
prepared Al-SBA-15 zeolite was characterized by Powder-X ray diffraction, Scanning electron microscopy, Energy
dispersive spectroscopy, Fourier transform infrared spectroscopy. Brunauer-Emmer-Teller surface area analysis.
The catalytic activity of AI-SBA-15 zeolite was tested for one pot synthesis of tetrahydrobenzo[c]acridine
derivatives. Present method offers significant advantages over the reported methods like easy separation of catalyst,
simple work-up procedure, non chromatographic isolation and purification of desired product and excellent yield.
Furthermore catalyst could be reused without loose in activity.
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ABSTRACT

The study of thiosemicarbazones has been the focus of numerous investigations for a variety of reasons
which range from their promising biological and pharmacological applications as anti-tumor, anti-bacterial,
anti-fungal and anti-viral agents to the chemical and analytical applications as potential chelating agents
and ion sensing materials. In view of this, two new heterocyclic thiosemicarbazones containing 2-
phenylindole and 3-acetylcoumarine nuclei have been synthesized by reacting 2-phenylindole-3-
carboxaldehyde and 3-acetylcoumarine with thiosemicarbazide in ethanolic medium. These compounds
have been used as ligands for the synthesis of metal complexes. The complexes were prepared by reacting
equimolar amounts of ligands with the metal ions Cu(Il), Ni(II), Co(Il), Zn(Il), Cd(Il) and Hg(Il) in
ethanolic medium. Both the ligands as well as metal complexes have been characterized by various
physico-chemical techniques such as elemental analysis, UV-Vis, magnetic susceptibility, conductance
measurements, IR, NMR, mass, FAB mass, and ESR data. Further, thiosemicarbazones are known for
their interesting mesomeric behaviour attributed to the restricted rotation C-N bond and hence the terminal
—NH, protons are non-equivalent and give two sets of signals. This property of both the ligands has been
studied by 1D and 2D NMR analysis using 'H-"H DQF-COSY and TOCSY experiments. The ligands as
well as their complexes have been tested for their antibacterial and antifungal properties. Both the ligands
and their complexes have shown good antifungal and moderate/less antibacterial properties. The results

will be discussed.
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