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QSAR evaluation of Glucagon Receptor (GCGR) antagonists for the anti-
hyperglycaemic lead development

Ajaykumar Gandhi?, Pooja Gaikwad?, Jyoti Dahatonde!, Archana Chapolikar".
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ABSTRACT: GA-MLR based QSAR evaluation has been effectuated on a small dataset of GCGR
antagonists abide by OECD principles. Present study t revealed some of the structural features such as
minimum possible occurrence of -H,CCH-, PhCH2- moieties and more number of carbon atoms at
topological distance of 10 from halogen(s) as crucial for better GCGR antagonistic activity. Developed
QSAR model performed very well for all the approved statistical parameters such as, R?=0.90, Q% 0o
= 0.87, Q%mo = 0.82, Q?F" = 0.86-0.92, CCCex = 0.93. Applicability domain analysis and Y-
randomization test also enhanced the credibility of this study.

KEYWORDS: QSAR, GCGR, hyperglycaemia
ABBREVIATIONS:

CADD- Computer Aided Drug Designing, GCGR- Glucagon Receptor, GCGRA- Glucagon Receptor
Antagonist, SMILES- Simplified Molecular-Input Line-Entry System, GA- Genetic Algorithm,
MLR- Multiple Linear Regression, QSAR- Quantitative Structure-Activity Relationship, QSARINS-
QSAR Insubria, OECD- Organization for Economic Co-operation and Development, OFS- Objective
Feature Selection, SFS- Subjective Feature Selection

1. INTRODUCTION

A lifestyle induced metabolic disorder, Type 2 Diabetes Mellitus (T2DM) is the prevalent and ever
escalating type of the diabetes, worldwide. To date, 463 million people have diabetes and an estimated
global projection for diabetes is 578 million adults by 2030[1]. Cardiovascular discomfort, retinopathy,
nephropathy are some of the health complications that are consequences of hyperglycaemia. Glucagon
— a peptide hormone, known to elevate hepatic glucose production by stimulating gluconeogenesis and
glycogenolysis and regulates blood glucose homeostasis collaboratively with insulin. In both, type 1
and type 2 diabetes, increase in glucagon level and/or insufficient glucagon suppression contribute to
the hyperglycaemia. Glucagon Receptor (GCGR) antagonism emerged as a promising therapy to
control hyperglycaemia. BAY 27-9955 was the first clinically approved GCGR antagonist. MK-
357732, MK-0893, PF-06291874, LY- 2409021, and LGD-6972 under trial GCGR antagonist[2]-[5].
GCGR is a well-established target for glucagon suppression and hence further optimization of reported
compounds may possibly suffice a better lead of desired anti-hyperglycemic potency with minimum
and less serious side effects

Computer Aided Drug Designing (CADD)[6]-[8] being result oriented, time- and cost-
efficient, and eco-friendly approach, is now an established drug discovery approach. QSAR-is a
multidisciplinary approach wherein experimentally determined bio-activity of molecule is statistico-
mathematically correlated to its molecular features (expository QSAR) which further assist in an in
silico bio-activity prediction (statistical QSAR)[9]-[11]. Expository QSAR intelligibly aligned with
statistical QSAR provides better insights for the pharmacokinetics[12]-[19].

In the recent work, a QSAR model using dataset of 44 GCGRAs with experimentally
determined GCGR binding activity is developed. Decidedly this model will assist synthetic organic
chemists in the development of better GCGRA as anti-hyperglycemic lead.
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2. MATERIALS AND METHODS
A. Selection of data-set:

A dataset of 44 Glucagon Receptor Antagonists (GCGRAs) with in vitro GCGR binding
activity in terms of half-maximal inhibitory concentration (ICso) ranging from 0.02 to 131.1 uM
(converted to plCsp) is used[20], [21]. The variation in GCGR binding activity with chemical features,
illustrated using five least and five most active compouds (Figure. 1). The SMILES strings with
reported ICso and plCso values for all the GCGRAs are present in the Table S1 in the supplementary
material. (A google drive for supplimentary information provided at the end)

B. Molecular Structure Drawing and Optimization:

Free and open source software, ChemSketch 12 Freeware (www.acdlabs.com) is used to draw
2D structures and further conversion to 3D structures is achieved using OpenBabel 2.4.0. A geometry
optimized molecule is characterized by its lowest energy i.e. most stable conformation. Geometry
optimization ensures the normalization of all such a physico-chemical properties for all the molecules
from dataset and makes it a necessarly important step prior to molecular descriptor calculation. As a
step forward, force field MMFF94 available in TINKER is used for optimization of the molecules.

CH 4
5 6 14 7 1
pICs = 3.882 plCso = 3.930 plCa=4.144 piCsx = 4380 plCs = 4.387
(#) Five Least Active GCGR Antagonists
C oM
ot { H
. _ ; 2
X HN=¢ = [ HN—4 HN-X
/3 5 4 r
4 4 \
i = $ ) wCH
I—CH, ! > —Ct :
N —CHy Y o
5 N o 2
Nt 1 O A o | | > i W, CH, Y
I CHy CHy ¥ Cry CH CHy b4 cH,
¢ Hy CH,
36 44 43 3 : 3 :
pICso = 7.046 pICse = 7.097 pICsa = 7.155 pICs = 7.222 pICso = 7.699

(b) Five Most Active GOCGR Antagonists

Figure 1: Variations in activity and chemical structure in the present dataset of GCGRAs (a) five least active
compounds (b) five most active compounds.

C. Molecular Descriptor Calculation and Objective Feature Selection (OFS):

A molecular descriptor is a structural and physico-chemical property of a molecule or specific
part of the molecule. More than 18,000 molecular descriptors were calculated for each molecule using
PyDescriptor[22] and PaDEL[23]. In the data pruining step, Objective Feature Selection (OFS) in
QSARINS v2.2.4[24], [25] screened out multi-collinear and spurious molecular descriptors (i.e. with
nearly constant values >95%, co-linearity |R| >0.95) and contracted molecular descriptor pool with 1145
variables is generated. Contracted though, molecular descriptor pool has covered adequately
comprehensive chemical space being comprised of 0D- to 3D- descriptors, structural, constutional
properties and charge descriptors etc.

D. Subjective Feature Selection, QSAR Model — Development and Validation:

In accordance with the OECD principles, firstly, apt variable selection method GA— MLR[26]
in Subjective Feature Selection (SFS) operation in QSARINS v2.2.4 is used to perform simple and
easy to interpret QSAR models. Then, all the derived models were subjected to the thorough

2
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statistical validation, Y-scrambling and Applicability Domain analysis. The steps in QSAR building
process:

I.  Random split operation in QSARINS v2.2.4 split given dataset into a training set with 35
molecules (80%) and a prediction set with 9 molecules (20%) prediction. Molecules in training

S

et were utilized for QSAR model development and external validation was performed on 9

molecules in prediction set.

V.

3. RESU

QSAR models were built using Subjective Feature Selection (SFS) operation in QSARINS
v2.2.4 (at default settings) by setting Q%00 as fitness function. Insignificant increase in Q% 0o
value was observed after 5 variables and hence to avoid overfitting SFS opertion is confined
to 5 variables which additionally helped in deriving easy and informative QSAR models. (See
supplementary information Table S2)

(a) Leave-One-Out (LOO) and Leave-Many-Out (LMO) parameter based internal validation;
(b) External validation; (c) Y-scrambling and model Applicability Domain (AD) analysis,
performed for legitimate validation.

Performance of each model, measured by close inspection of the various statistical parameters
meter the robustness of the GA-MLR based QSAR model. The QSAR model with best values
of these parameters and with best predicative ability is selected.

LTS

Values of Fitting, Internal Validation, and External Validation are very well above the
approved threshold values.

The predictiveness of the generated QSAR model can be corroborated from Figure 2a.
Moreover, Model applicability domain (AD) of the model is corroborated from Williams
plot (Figure.2b).

QSAR Model (Divided Set: Training Set-80% and Prediction Set-20%):

plCso = 7.941(£1.078) - 0.148(x0.068)H_don 8B - 1.594(+0.204)KRFPC298 -
1.700(+0.490) KRFPC582 + 0.106(+0.047) APC2D10_C X

[R2 = 0.90, R%q; = 0.88, Q%00 = 0.87, Q%o = 0.82, RMSEtr = 0.25, MAE, = 0.25, RSS;
= 3.86, CCCy = 0.95, s = 0.35, F = 70.22, RMSE, = 0.36 MAECcv = 0.29, PRESS, = 4.80,
CCCcv = 0.93, R2ext = 0.90, Q2-F1 = 0.88, Q2-F2 = 0.86, Q2-F3 = 0.92, CCCext = 0.93]

Compounds 13, 40, 22, 17 and 16 with Predicted Models Equation Residual values in the
range —0.012 to +0.032 are best predicted for their GCGR activity (plCso) in the present
QSAR evaluation (Figure. 3).

All these five compounds fall within Applicability Domain, as evident from William Plots
(Figure. 2b). On the other hand, GCGR binding activity of Compound 31 is worst predicted
for by the QSAR models and turned out as an outlier.
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Figure 2: For QSAR Model (a) Graph of Experimental vs. Predicted pIC50 values (b) Williams plot.
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Figure 3: Depiction of first 5 Best Predicted Molecules

DISCUSSION

H_don_8B (-VE correlation with GCGR binding potency) small possible number of Hydrogen

atoms within 8 bonds from HBD atom is advisable for more potent GCGR antagonist

o KRFPC298 and of KRFPC582 8B (-VE correlation with GCGR binding potency) less frequent
occurrence of H,C-CH and of PhCH,- structural fragments, respectively are recommended for
better GCGR binding potency.

e APC2D10_C_X (+VE correlation with GCGR binding potency) more frequent occurrence of

Carbon at topological distance of 10 from any halogen is advocated by QSAR evaluation

° »

5. CONCLUSIONS

Decidedly, a QSAR evaluation of a given series of compounds revealed some prominent
structural/chemical traits that are responsible for the enhanced activity of the compound, such as
minimum occurrence of -H,CCH- and PhCHa- structural fragments, and less possible number of
hydrogen atoms within eight bonds from hydrogen bond donor atoms, and more number of Carbons at
topological distance of ten from halogen(s) which revealed the scope for optimization of the lead for
better GCGR binding potency. The QSAR model will assist in optimizing leads to better GCGR binding
potency to curb hyperglycaemia and diabetes.
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Abstract:

Pyrazole, a five-membered heterocycle containing two nitrogen atoms, is extensively found as
a core framework in a huge library of heterocyclic compounds that envelops promising agro-
chemical, fluorescent and biological potencies. Attributed to its several potential applications,
there is a rise in the significance of designing new pyrazoles. The current study presents the
synthesis of pyrazole derivatives by the reaction of chalcones with aryl hydrazine
hydrochlorides in acetic acid (30%) under reflux conditions in good yields. Structures of
synthesized new pyrazoles were confirmed by spectral studies.

Biological activity of all the synthesized compounds was checked against gram positive and
gram negative bacteria. It has been found that all compounds shows good antimicrobial
activity.

Introduction:

Heterocyclic compounds are a highly valuable and unique class of compounds. These
compounds demonstrate a broad spectrum of physical, chemical and biological characteristics.
Amongst heterocyclic compounds, nitrogen-containing heterocycles are extensively found as
a core framework in a huge library of heterocycles and show several employments in natural
science and other areas of science. Additionally, nitrogen-containing heterocycles have
striking structural features and they are widely observed in natural products, for instance,
vitamins, hormones and alkaloids.

Chalcones are the principal precursors for the synthesis of bioactive small molecules such as
benzothiazepines, pyrazolines, isoxazolines, cylopropanes, oxadiazoles, etc., The chalcones
are most commonly synthesized via Claisen-Schmidt reaction of an aromatic aldehyde with
acetophenones. Chalcones has gained importance due to their simple structures and diverse
pharmacological applications. Design and synthesis of simple heterocycles with various
bioactivities is a worthwhile contribution in organic synthesis. The compounds with thiophene
are the most important class in active pharmaceutical drugs and remain the choice for anti-
inflammatory agents in spite of multiple attempts at exploring alternative scaffolds. [1-5]

Il. EXPERIMENTAL

All melting points were determined in open glass capillaries and are uncorrected. The IR
spectra were recorded on KBr disc using Perkin Elmer-1800 intrachord. tHNMR and **C NMR
spectra were recorded in CDCl3z on Brucker Avance 400MHz spectrophotometer with TMS as
internal standard (chemical shifts are expressed in 6 ppm). The mass spectra were recorded on
a Joel SX-102 (EI/CI/FAB) mass spectrometer at 70 eV. The reactions were monitored by the
TLC onsilica gel G plates in the solvent system benzene—methanol mixture (9:1). All reagents
were purchased from commercial suppliers and used without further purification. The
compound includes 2-hydroxy-4-methylacetophenone, benzaldehyde, p-chloro benzaldehyde,
anisaldehyde, 4-methyl benzaldehyde.

Synthesis of chalcone:
A mixture of 0.01 mol 2-hydroxy-4- methylacetophenone and 0.01 mol various aldehyde added
into ethanol solvent. To this reaction mixture 20 % NaOH added and heated for several minutes
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upto formation of solid residue. By keeping overnight residue nuetralized by ice cold HCI
solution, filtered and dried in oven.

Synthesis of Pyrazole:
A mixture of synthesized chalcone and aryl hydrazine hydrochloride in aqueous acetic acid
under reflux condition produced pyrazole derivative.

OH O CHO OH O
20 % NaOH ¥
- 17 C
R7 * Rz R4
R4
Rs
OH O OH N—N

AN
R3
Result & Discussion:
Sr No Compounds R1 R2 Rs

1 2-(1,5-diphenyl-1H-pyrazol-3-yl)phenol H H H

2 2-(1-phenyl-5-(p-tolyl)-1H-pyrazol-3-yl)phenol CHs H H

3 2-(5-(4-chlorophenyl)-1-phenyl-1H-pyrazol-3- Cl H H
yl)phenol

4 2-(5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3- OMe H H
yl)phenol

5 2-(5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3- OMe CHs H
yl)-5-methylphenol

6 2-(5-(4-chlorophenyl)-1-phenyl-1H-pyrazol-3-yl)- Cl CHs H
5-methylphenol

7 5-methyl-2-(1-phenyl-5-(p-tolyl)-1H-pyrazol-3- CHs CHs H
yl)phenol

Table: Analytical Data of Synthesized Compounds
Sr No Molecular M.P. (°C) | Yield (%0) C% H % N %
formula
1 C21H16N20 112 84 80.75 5.16 8.97
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2 C22H18N20 119 78 80.96 5.56 8.58
3 C21H15CIN20O 110 76 72.73 4.36 8.08
4 C22H18N202 123 81 77.17 5.30 8.18
5 Ca23H20N202 121 84 77.51 5.66 7.86
6 C22H17CIN20O 120 80 73.23 4.75 7.76
7 Ca23H20N20 105 88 81.15 5.92 8.23

1) 2-(1,5-diphenyl-1H-pyrazol-3-yl)phenol

H

OH N—N

H H

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 1330 (C-N), 1226 (C-0O).
'H-NMR (400 MHz, CDCl3) & (ppm) 7.05 (s, 1H, OH), 7- 8.26 (m, 14H, Ar)
2) 2-(1-phenyl-5-(p-tolyl)-1H-pyrazol-3-yl)phenol
H

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-O).
'H-NMR (400 MHz, CDCls) § (ppm) 7.05 (s, 1H, OH), 7- 8.26 (m, 13H, Ar), 2.34 (s, 3H,
CHa)
3) 2-(5-(4-chlorophenyl)-1-phenyl-1H-pyrazol-3-yl)phenol

H

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-0).
'H-NMR (400 MHz, CDCl3) & (ppm) 7.02 (s, 1H, OH), 7- 8.26 (m, 13H, Ar)
4) 2-(5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3-yl)phenol

10
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H

8

OH N—N

H OCH,

IR (KBFr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-0).
'H-NMR (400 MHz, CDCls) § (ppm) 7.02 (s, 1H, OH), 7- 8.26 (m, 13H, Ar), 3.81 (s, 3H,
OCHa)
5) 2-(5-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-3-yl)-5-methylphenol

H

8/

OH N—N

HsC OCH;

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-0O).
!H-NMR (400 MHz, CDCl3) § (ppm) 7.02 (s, 1H, OH), 7- 8.26 (m, 12H, Ar), 3.81 (s, 3H,
OCHpa), 2.28 (s, 3H, CHz)
6) 2-(5-(4-chlorophenyl)-1-phenyl-1H-pyrazol-3-yl)-5-methylphenol

H

OH N—N
HsC cl

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-0O).
!H-NMR (400 MHz, CDCls3) & (ppm) 7.02 (s, 1H, OH), 7- 8.26 (m, 12H, Ar), 2.28 (s, 3H,
CHa)
7) 5-methyl-2-(1-phenyl-5-(p-tolyl)-1H-pyrazol-3-yl)phenol

H

IR (KBr) v: 3059(Ar C-H), 3345 (O-H), 2990 (aliphatic C-H), 1328 (C-N), 1226 (C-0).
!H-NMR (400 MHz, CDCls3) § (ppm) 7.02 (s, 1H, OH), 6.89- 7.55 (m, 12H, Ar), 2.28 (s, 3H,
CHa)

Biological Activity

Compounds were screened for their antibacterial and antifungal activity using cup-plate agar
diffusion method at a concentration of 40 mg, using Gram positive bacterial strains such as B.
cocous and B.subtillus and Gram negative bacterium strain such as Proteus vulgaris and
Escherichia coli. The antifungal testing was carried out against Aspergillus niger. Known
antibiotics like Amoxycillin, Benzoylpenicillin, Ciprofloxacin, Erythromycin, and antifungal
activity was compared with Greseofulvin. The zone of inhibition measured in mm. By
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visualizing the antimicrobial data, it could be observed that most of the compounds exhibited
significant activity.
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Abstract

Dairy cattle require green fodder for high milk yield. However, it cannot available
throughout the year and in some area, it is difficult to have access for green fodder. Thus,
hydroponic fodder production has become an alternative way to fulfil this green fodder
requirement of the dairy cow in low cost. According to WHO the production of milk in the
India is 14 crore litres, but the consumption is 64 crore litres. It is being claimed that 68.7
percept of the milk and its products sold in the country are adulterated. In the US, the average
dairy cow produces more than 7.5 gallons of milk per day and India’s milk processing capacity
is 126 million litres per day, the highest in the world, and lauded the dairy sector for increasing
production from 22 MMT, or around 6 crore litres per day in 1977, to 58 crore litres per day in
2022. The adoption of this technique has enabled the production of fresh forage from
grains without soil. Hydroponic fodder has high nutritive value due to the conversion of
complex compounds into simpler and essential form, and activation of enzymes during
germination. Thus, it contains high protein, vitamins and minerals which are essential for dairy
cows. There were improvements in digestibility and intake of nutrients results in increased milk
yields and quality like milk fat of dairy cow on the feeding of hydroponic fodder. Traditional
fodder production has a number of limitations regarding soil & climatic conditions. In
successful mulch animal rearing green fodder has its special significance.

Keywords: Hydroponics, Eco-friendly, Economics, nutritional value, Amino Acid.

Introduction

The word hydroponics has been derived from the Greek word “water working”. Hydro means
“water” and phonic means “working” and it is a technology of sprouting grains or growing
plants without soil, but only with water or nutrient rich solution. However, hydroponics fodder
can be well produced with the use of fresh water only It is one of the most important agricultural
techniques currently in use for green forage production in many countries especially in arid
and semi-arid regions environmentally control houses. The population of Dairy livestock has
increased immensely in our country, but still it is unable to fulfil the required milk Demand
that we need to import it. Dairy cattle require green fodder for being healthy and higher Milk
yield. The facts that deficiency of feed and fodder alone Account nearly 50 percept losses in
livestock. To overcome these hydroponic cattle feed cultivation is introduced. Hydroponics
fodder production has two aspects i.e. Physiology and nutrition of plant-animal system and
Engineering of hydroponic technology. Hydrophophic is the science of soilless growing of
plants in Nutrient rich solutions at regulated temperature and humidity. The main problems of
feed scarcity emanate from land scarcity; actually, rapid urbanization is the major cause behind
the decrease in land meant for grazing and fodder cultivation. With Water, labour shortage and
elevated cost of fertilizers the farmer leans to cultivate commercial food crops over green
fodder. Nevertheless, producing green fodder to meet the current demand has become a greatest
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challenge among livestock farmers. In fact, green fodder is very important for productive and
reproductive performance of animals.

Feeding green fodder can improve livestock products. Livestock production in most regions is
limited due to poor production and pricy imported green fodder. Today, land scarcity presents
an important limit towards forage production for animal especially sheep, goats and cattle.
Unlike monogastric mammals, ruminant cannot solely dependent on cereal grains. That’s why,
alternative technologies, such hydroponics, are regarded as vital to face these issues. The use
of this technology can help improve the long-term economic development of the livestock
industry. Hydroponic fodder can also improve the performance of the animals by providing
their nutrient needs. Hydroponic growing green fodder has high feed quality, rich with proteins,
fibres, vitamins, and minerals effects on animals. The growth of the fodder crop mainly
depends on moisture, temperature, RH and irrigation. Hydroponic Green fodder is the natural
diet for livestock. Hydroponic green fodder consists of grass with grains, roots, stems and
leaves which are highly nutritious and provide sustainable fodder production and conserve
water take 8 days to develop seed to green fodder. It’s production to meet current demand has
become a greatest challenge among livestock farmers, due to temperature, humidity and
contamination on the seed and fodder are restrict the optimum growth of fodder. Amount of
yield and quality of fodder is influenced by grain quality, grain variety and treatments and
growing environmental. Green fodder production crisis serious problems which are
contamination of seeds that effect germination, and plant growth. This contamination further
takes to fungus and mould infection which are not healthy for livestock animals. Temperature,
relative humidity is also parameter to increase and decrease the fungus and mould infection.
Hydroponic farming means growing of plants without soil by using nutrients water at desired
temperature and humidity. Through hydroponics it is easy and quick to produce nutritive green
fodder. Green fodder is the natural diet for livestock. Its production to meet the current demand
has become a greatest challenge among livestock farmers. Due to many reasons, green fodder
production has been facing a serious crisis and so the livestock productivity. Due to increasing
intensive system of rearing livestock, the need for green fodder is enormous .As the gap
between the demand and supply of the green fodder for livestock becoming unconquerable,
researchers and farmers are in search for an alternative fodder or fodder production method,
that would restore fodder and livestock production.

Hydroponics is the state of the art technology that has revolutionised the green fodder
production in the 21st century. Hydroponics is a method of growing green fodder without soil
in an environmentally controlled houses or machines. Many of the livestock farmers are
switching to hydroponic fodder production from conventional production methods, as the
fodder produced by this method are highly nutritious, provide sustainable fodder production
round the year and conserve water. Though this method has made a greatest impact in the
fodder production system, most of the farmers are facing some practical difficulties in
profitably running the hydroponic machine for sustainable fodder production. This manual has
been compiled with the essential manage mental practices that have to be carried out for an
economically sustainable fodder production. Green fodder plays major role in feed of all
livestock. Also, into the milch animals, Green fodder providing required nutrients for milk
production and health of the dairy animals. Green fodder feeding to livestock is important for
optimization of productivity. Animals Feeding and fodder production are the two important
aspects for the sustainability of products and productivity in animal rearing. Although, India is
the top producer of milk in the world But there are many challenges insufficient livestock feed,
fodder is one of the constraints Affecting growth, health, production and reproduction potential
of livestock. Green fodder is the natural diet for livestock. Its production to meet the current
demand has become a greatest Challenge among livestock farmers. Due to many reasons, green
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fodder production has been Facing a serious crisis and so the livestock productivity. Due to
increased population day by Day hence agriculture land is converted into urbanization. Now
days small land holdings Amongst farmers, non-availability of irrigated lands for fodder
production is reduced, Unavailability of fertile land for fodder production, increasing mining
and coastal line has Limited area for fodder production, deforestation, lack of scientific
knowledge of feed and Fodder production among unemployed youths for fodder farming,
higher labour cost and Small land holdings has left livestock as well as dairy farmer with many
challenges for Animal rearing and milk production in all over the world. Also, due to increasing
intensive System of rearing livestock, the need for green fodder is huge. To overcome all these
shortage Issue of green fodder the new hydroponics technology came into exist. Hydroponics
is the state-of-the-art technology that has revolutionised the green fodder production in the 21st
century. In India only 4.9% of cropped land area is utilized for cultivating fodder. Indian
livestock industry faces a deficit of 35.6% green fodder, 26% of dry fodder and 41% of
concentrate feed ingredients.

Problem statement

A suitable combination of green & dry fodder is Very important for maintaining animal
health& milk production. But in Scarcity condition traditional green fodder production become
impossible Because of lack of irrigation water. In such condition the technique of Green fodder
production by Hydroponic method is very useful tool. This technique does not require soil.
Hence limitations like Saline soil, inferior soil, water logged soil etc can be easily overcome.
This Technique requires very less quantity of water. Hence it can be easily undertaken in
scarcity affected areas. Green fodder is the natural diet of cattle. Green fodder is the most
Viable method to not only enhance milk production, but to also bring about A qualitative
change in the milk produced by enhancing the content of Unsaturated fat,, Omega 3 fatty acids
, vitamins, minerals and carotenoids. Hydroponics fodder growing is the state-of-the-art
technological Intervention to supplement the available normal green fodder resources required
by the dairy cattle. The contamination was starts from the seeds. When seeds were soaking for
24 hours in water there was problem of fermentation and because of that the fermented odour
take place to the seeds which are resulted the fungus infection. After soaking the seeds, the
seeds were placed into gunny bags at dark rooms for sprouting this resulted increase in
fermentation odour. Sprouted seeds when placed into the hydroponic or office tray water
sprayed to the seeds were for 2 minutes which are 1liter/min and because of that the maize
seeds had higher amount of water which are not suitable for fodder and the water are not well
drained from the trays this causes increase in fungus infection. Uncontrolled environment was
also helping to increasing the fungus infection if there is temperature is greater than 35 °c and
humidity higher than 70 to 80 % the fungus and mould infection were increases.

Materials and Method/procedures

Hydroponics fodder unit is nothing but a chamber with arrangement of temperature, humidity
and light intensity for maximum sprouting & growth of fodder crop seeds (mainly maize, oat,
barley, wheat etc). With 30 to 35 °C temperature, 60 to 75 % R humidity and 50 % shed 1 Kg
of maize should yield 6 to 8 Kg green fodder in 7 to 9 days. It found that for 6-8 times mass
increase around 2 litre water is sufficient per kg of seeds during summer season. So by this one
can grow very good, healthy & economical viable fodder for dairy / goat farming. (We suggest
to calculate economic output of system at your end based on input seed cost) There are plenty
of manufacturer suppliers of hydroponics systems in market but farmers can build their own
system as it’s very easy to fabricate & all components available in market.

Following are required components with their specifications -
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System components — Growing cabinet, Racks for trays, trays, seeds, watering system (fogger
/ mister / drip pipes) , timer, motor. (Photo look like are given below)

Growing cabinet — Square shape cabinet is most suitable & easy to fabricate , cabinet size can
vary based on number of trays , cabinet can be fabricated with mild steel pipes (MS) , UPVC
or bamboo. Just make square box and trays arrangement. Slotted angle racks can also be serve
purpose. Cabinet need to be covered with 50 % green shed net and/or poly house covering film
for reducing light intensity & conserves humidity.

Racks for trays — Can be of MS, UPVC or bamboo. Height of the tray racks need to be arranged
as per day cycle of fodder i.e lower level 2 racks with 6 inch , above 2-3 racks on 8 to 12 inch
and upper level racks 12 to 15 inch height. A gentle slope is beneficial for avoiding water
lodging and fungal growth.

Trays — Various kind of trays are available in market based on quality of plastic & durability,
specialized hydroponics trays are costly ( 2 feet * 2 feet tray cost approx. Rs.350) . We can use
simple office tray (1.5 feet *1 feet) with perforations at bottom (simply drill holes on equal
distance). Make sure there are sufficient holes made to avoid any kind of water lodging and
avoid fungal infection. After every use, trayneed to be disinfected by diluted hydrogen peroxide
and sun drying.

Seeds — Maize, wheat, oat, barely suits best for hydroponics. You can choose based on
availability and rate per unit. Seed should be free from any fungal infection. To remove broken
seed, give brine water treatment and remove floating seeds. Soak seed further hours in
potassium permanent. Once seeds spouted 2 treatments of powder tricoderma Species will also
help in lowering fungal Infection. Seed rate of 0.5 Kg / Ft2 is sufficient for hydroponics fodder
cultivation.

Watering system — Motor pump of 0.25 or 0.5 Hp is sufficient for 100 tray system. For lesser
Capacity, minimum 0.25 Horse power motor will be required for operating fogger / misters.
We prefer Jain Irrigation misters than foggers as they required less pressure & easy for
maintains. Drip line — regular 16 mm HDEP drip line is best suited.

Timer — Various timers available in market. Timer best suited are generally 1 to 2 min operation
Every / hour. We prefer Frontier TM-619-H-2 with 17 time intervals. If motor pump is above
3 Amp Additional really is preferable.

Engineering Aspects of Hydroponic Technology — Research in the following areas of
engineering and machinery development will help in making the system more acceptable to
the farmers.

Reservoir Engineering and Nutrient Solutions- The reservoir is the part of the hydroponic
System that holds the nutrient solution. Depending on the type of hydroponic system, the
Nutrient solution can be pumped from the reservoir up to the growing chamber (root zone) in
cycles using a timer, as well as continually without a timer. Reservoir can be made out Of
materials including the plastic that can hold water. Nutrient solutions can be developed
separately for hydroponic fodder crop and sprouted grain crop.

Delivery System-The delivery of the hydroponic system’s nutrient solution/water can be
customized as per local needs.

Submersible Pump- Most hydroponic systems use a submersible pump to pump water/ Nutrient
solution from the reservoir up to the growing chamber/root zone of the plants.
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Air Pump- Other than in water culture systems, air pumps are optional in hydroponic Systems.
However, using them has benefits. It helps to increase dissolved oxygen levels in the water up
and keep the water oxygenated. This helps in keeping the nutrients evenly mixed all the time.

Grow Lights- Grow lights are optional part of hydroponic systems. One can choose to either
Use natural sunlight or artificial light to grow the plants depending on the place of operation
of the hydroponic system. These are generally used in commercial hydroponic systems for
Growing fruits, vegetables and flowers.

Conclusion:

High initial investment on fully automated commercial hydroponic systems and high labour
and energy costs in maintaining the desired environment in the system adds substantially to the
net cost of hydroponic fodder production. Such systems are not successful in developing
countries. Conversely, low cost hydroponic systems have been developed by utilizing locally
available infrastructure where there is an acute shortage of fodder and water; local irrigation
systems are not well established; transportation and fuel costs are high; and seasonal variations
of fodder prices are extreme. Typical lean periods of fodder production are the norm,
investment in controlling temperature and humidity are low, and so is the cost of labour. Under
such situations the cost structure is often shifted in favour of hydroponic fodder production,
and it may find a niche in increasing livestock production. Hydroponics fodder is nutritious,
palatable and digestible and can be grown in low cost techniques with locally home grown
grains. Against impeding climate change and less availability land hydroponics fodder
production is an effective alternative technology for sustainable livestock production in
different agro climatic regions of India. The use of hydroponic culture modified the chemical
composition of milk with respect to fat content, which is a desirable parameter. Moreover,
principal component analysis revealed that with respect to proximate analysis, the quality of
milk from cows from the GZ farm was superior to that of cows from the MT farm. The
difference between minerals in the two farms may not be easily interpreted as the environment
plays an important role, particularly with contaminants in the air, water, and soil. Further
studies are needed to establish the effects of long-term feeding with different types of
hydroponic fodder and to investigate the effects of these hydroponic fodders on the productive
and reproductive performance of dairy cows. Further studies may be directed towards the
development of feeding strategies with respect to the inclusion of hydroponic fodder under
different agro climatic conditions. The challenges of Hydroponic fodder-cum-sprouted grain
technology are enormous in producing quality green feed and fodder, and using it for value
addition of products, such as milk rich in CLA, Omega-3, vitamins and micro minerals; cage-
free poultry products, grass-fed meat and meat products. Better outcome will be possible with
the strong policy support and technology back up. When used as supplement in the feeding of
dairy animals, it will improve health and reproduction; boost productivity as well as nutritional
quality of milk and other foods of animal origin, thus improving the income and profits of the
farmers. However, before adoption of hydroponic feed/fodder on wider scale, several issues
pertaining to HPFP technology, namely, economics, viability, sustainability and superiority of
hydroponic Fodder require further research on priority.

Result and Discussion

For sustainable dairy farming, quality green fodder should be fed regularly to dairy
animals. Hydroponic fodder is a good option in front of the farmer because it grows fast, it
contains a high nutrient value, and the most important thing is animals like to eat. Green fodder
is an important constituent in the feed of livestock. Due to many drastic Changes in agriculture
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system, animal rearing and increased population there is shortage of Green fodder to the
livestock. Green fodder production through hydroponics technology can be a real beneficial
alternative source to overcome the fodder deficiency in livestock sector with many advantage.
In developed countries where there is no dearth of quality feed and fodder, the hydroponic
production of fodder is less competitive than traditional fodder production when compared on
per kg dry matter basis.
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Abstract

Pyrazoles have totally concerned and great attention in organic and pharmaceutical fields, due
to their promising value as synthetic intermediates for the generation of various bioactive
compounds, Subsequently, the synthesis of pyrazoles is a significant focus on research for
synthetic organic chemists. Similarly, fused pyrazoles such as pyrazolo based pyridines and
pyrazolo pyrimidines have been broadly studied due to their various physiochemical and
biological utilities based on the important structural electronic properties of these N-
heterocyclic compounds. So, the synthesis of these fused heterocycles and of their derivatives
is of distinguished interest to both reveal novel derivatives and exposed the new application.
Several procedures have been explained in the literature for the preparation of pyrazoles and
of their fused systems in recent years, which mostly involve condensation reactions. And the
synthesized pyrazole-based derivatives were confirmed by *H NMR and GCMS analysis.

Keywords: Pyrazole, N-Heterocyclic, bioactive, fused heterocycles

Introduction

Heteroaromatic compound pyrazole compound of 5-membered ring having two adjacent
nitrogen atoms [1]. NH-Pyrazoles are weak bases and also weak acids because they have
tendency to accept the protons (C=N) and also nitrogen atom (N-H) in pyrrole have tendency
to donate protons. [2] Similarly, the interaction between the heteroatoms and hydrogen i.e.,
hydrogen bonding is depending on structural units of pyrazoles [3].

A German chemist Ludwig Knorr in 1883, who tried to prepare the quinoline compound with
antipyretic activity [4]. But unfortunately synthesized the pyrazole instead to quinoline [5].
Knorr has first familiarized the of pyrazole to this heterocycles core to represent that it was
derived from pyrrole by the replacement of carbon atom by nitrogen [6]. the first to notice
antipyretic action of pyrazole-based compounds in man, which has encouraged the interest in
pyrazoles moiety [7]. Then in 1846, the Kosuge and Okeda extracted (a plant which is having
antimicrobial activity), 3-n-nonylpyrazole from Houttuynia cordata and also levo-p-(1-
pyrazolyl) alanine from watermelon seeds (Citrullus vulgaris) [8]. Until these findings it was
thought that pyrazoles could not be found naturally [9]. The adaptability of pyrazole moiety-
based compounds in biological utilities as well as synthetic also. It has been well recognized,
being even one of the furthermost studied compounds among the azole family, even though
there are so many natural products containing the pyrazoles moiety [10].

A N-heterocyclic compounds as like composed pyrazoles, substitutes pyrazoles are important
due to their wide applications [11]. Most of natural products shows the presence of fused
pyrazole structure. A compound pyrazolo[4,3-d] pyrimidine is naturally present in Formicin
A. Which is having different biological activity. Such as antiviral and antitumor.

In over-all, biological and pharmacological activities of these compounds containing pyrazole
core moiety fused with five- and six-membered heterocyclic compounds. In particular,
pyrazole-based pyridine and pyrimidines have taken part in drug discovery [12].
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EXPERIMENTAL SECTION
MATERIALS

Methanol (98%), Ethanol (98%) Acetonitrile (99%) and ethyl acetate (98%) were procured from Avra
chemical Pvt. Ltd. Sodium hydroxide (98%) zinc chloride Were acquired from Sisco Research
Laboratories Pvt. Ltd.

CHARACTERIZATION TECHNIQUE

The Chemical structure of synthesized compounds was confirmed by spectral data. *H-NMR
spectra were recorded on BRUKER AVANCE NEO 500 MHz spectrometer using DMSO and
CDCl3z solvent and TMS as internal standards at SAIF, Punjab University, Chandigarh (India).
Chemical shifts are expressed in ppm. Mass spectrums were recorded on Thermo Scientific
TSQ 8000 Gas Chromatograph

General Reaction

R, NH, o
S Z 100-110°C,
fi + 3 4 hr O + H,0
N*,;, o Alkaline (Alc ) \
H R,

N\
Ethanol H

ZnCl
2 Substited Pyrazoles

R1 R2

Where, R, : -OMe,-OH
R2 H -NHz,—COZMe

Scheme 1. General Reaction for Synthesis of N-Heterocyclic Substituted Pyrazoles
Reactant (R1) (0.1 mmol) was heated with reactant (R2) (0.15 mmol) in oil bath at 100 °C to
110°C, till complete removal of dehydrated water is ensured. The solid cream color precipitate
was obtained and it filtered, washed with methanol and recrystallized by ethanol with
preferable yield, m.p.-178°C as cream- white colored crystalline solid. (Scheme 1.)

Table 1. Synthesis of N-heterocyclic Pyrazoles Derivatives

Sr. R1 R2 Product Time | Yield
No in
Hrs.
OMe NH,
1 | Ny=o Ny N‘H 4 |86
|
H OH

OMe | H,N__O
€| M HO

i OH MeO

N N
2 ‘N O 7 4 81
i Q’ﬁ. °
S N-
o ~H
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Table 2. Structural analysis of derivatives
Sr. Structure of Products Structural analysis by tHNMR and GCMS
No

1 MeO IHNMR(500MHz,CDCls):59.40(s,1H),6.747.20(m,4H),3.41(s
;“_©—OHH),3.2(q,1H),2.0-2.16(t,2H),1.56-1.81(t,2H),1.6(t,1H)

a4

\N,N\H
GCMS: Cal m/z: 245.28, Found m/z: 244.16

2 IHNMR(500MHz,CDCl3):816.4(s,1H),6.747.68(m,5H),3.41(s
3H),3.2(d,1H),2.0-2.16(t,2H),1.56-1.81(t,2H),1.6(t, LH)

N

7 0

N GCMS: Cal m/z: 273.11, Found m/z: 273.06
N JN~H

N
3 OMe 'HNMR(500MHz,CDCl3):89.69(s,1H),7.68(s,1H),6.68(s,1H),
3.41(s,3H),3.2(q,1H),2.06-2.16(q,2H),1.56-
/ 1.81(m,2H),1.6(t,1H)
N\N <N

|

9N

__ GCMS: Cal m/z: 252.29, Found m/z: 251.40

N
OH

Conclusion

Synthesis of pyrazole derivatives and even their various functional group substituents are well
established. Mostly, the bioactivity of the pyrazole derivatives was studied in detail. There are
recent attempts in understanding different properties of the pyrazole derivatives. In addition,
there are some challenges to overcome. These challenges include efficiency for high yields in
synthesis, generating novel pyrazole derivatives with bioactivity in the sub micromolar range,
and characterizing the properties of the derivatives accurately. For this reason, we believe there
is a need for investigating new synthetic routes, studying different properties and seeking new
applications of novel derivatives especially in blends with polymers. Therefore, the new trend
in pyrazole derivatives will be towards new applications in various areas.
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Abstract: GA-MLR based QSAR evaluation has been effectuated on a small dataset of
SGLTL1 inhibitors abide by OECD principles. Recent study revealed that the presence of o-
xylene moiety, hydrogen atoms exactly five bonds from hydrogen bond donor atoms and
ring carbon atoms within 2A from hydrogen bond donor/acceptor atoms facilitate the SGLT1
inhibitory action of the compound. Developed QSAR models shown excellent performance
on all the statistical parameters with values well above the approved thresholds, such as, R? =
0.79- 0.80, Q.00 = 0.77, Q%.mo = 0.76, Q?F" = 0.87—0.90, CCCex = 0.93-95. Applicability
domain

analysis and Y-randomization test also enhanced the credibility of this study.

Keywords: QSAR, SGLT1, anti-hyperglycaemics.

ABBREVIATIONS:

CADD- Computer Aided Drug Designing, SGLT1/2 - sodium glucose co—transporter

1/2, SMILES- Simplified Molecular-Input Line-Entry System, GA- Genetic Algorithm,
MLR- Multiple Linear Regression, QSAR- Quantitative Structure-Activity Relationship,
QSARINS- QSAR Insubria, OECD- Organization for Economic Co-operation and
Development, OFS- Objective Feature Selection, SFS- Subjective Feature Selection

1. INTRODUCTION

SGLT1 and SGLT2 play crucial role in renal glucose re-absorption. SGLT1 is present in
both the renal tubules and small intestine and are responsible for active glucose absorption.
SGLT1 is a low-capacity glucose transporter (relative to SGLT2), its higher glucose affinity
than SGLT2 and additional galactose transportation capability has own an identity of
anti-

hyperglycaemic target to SGLT1. Dual SGLT inhibitors i.e. inhibitors of both SGLT1 and
SGLT2 are under clinical trial and unfortunately no SGLT1 inhibitor based drugs in the
market are present.

C-phenyl 1-thio-D-glucitol scaffold based derivatives [10,11], Deuterated C-Aryl
Glycoside[12], Indole-N-glucoside (TA-1887)[13], 1-methoxy-
6,8- dioxabicyclo[3.2.1]octane[14], benzocyclobutane-C-glycosides[15], 6-hydroxyl C-aryl
glucoside derivatives[16], benzocyclobutane-C-glycosides[17], 6-deoxy O-spiroketal C-
arylglucosides [18] are some classes of compounds tested for SGLT1 inhibitory potency.
But the search of sufficiently potent SGLT1 inhibitor with no or minimum side effect is still
on. To contribute to the development of better SGLT1 inhibitor L. Burggraaff did attempt to
identify SGLT1 inhibitors in silico (Burggraaff et al., 2019) with the application of
proteochemometrics through machine learning. There is still huge scope for the development
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of SGLT1 inhibitors as possibly effective anti-hyperglycaemic agent.

2. MATERIALS AND METHODS
A. Selection of data-set:

For the present work, 107 C-aryl glucoside derivatives with in vitro SGLT1 inhibitory
activity in terms of half-maximal inhibitory concentration i.e. ICso = 0.4 to 100000 nM were
used [19- 22]. The dataset consists of benzocyclobutane-C- (Placeholderl), deuterated
C-Aryl Glycoside, series of C-phenyl D-glucitol derivatives, 6-deoxy O-spiroketal-C-
arylglucosides, C-phenyl 1-thio-D-glucitol, and Cs-fluoro-hexose derivatives. A dataset
truly comprised of diverse set of molecules with plenty of pharmacophoric features
embedded along with the different scaffolds and hence has covered large chemical space. A
QSAR model developed using such a dataset will certainly have large applicability domain
that cover the class of the compounds presently under the process of optimization towards

more potent SGLT1 inhibitors to treat hyperglycaemia.

The 1Cso values in nanomolar (nM) unit were converted into molar (M) unit by multiplying
factor 10™°. The five least and the five most active C-aryl glucoside derivatives from the
present dataset are depicted in Figure 1 to demonstrate the variation in bio-activity with
chemical features. The SMILES strings with the reported ICso (in nM and M unit) and pICsg
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Figure 1: Variations in activity and chemical structure in the dataset used for development of QSAR Models

B. Molecular Structure Drawing and Optimization:

Free and open source software, ChemSketch 12 Freeware (www.acdlabs.com)

is

used to draw 2D structures and further conversion to 3D structures is achieved using

OpenBabel

2.4.0. A geometry optimized molecule is characterized by its lowest energy i.e. most stable
conformation. Geometry optimization ensures the normalization of all such a physico-
chemical properties for all the molecules from dataset and makes it a necessarly important
step prior to molecular descriptor calculation. As a step forward, force field MMFF94

available in TINKER is used for optimization of the molecules.
C. Molecular Descriptor Calculation and Objective Feature Selection (OFS):

A molecular descriptor is a structural and physico-chemical property of a molecule
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or specific part of the molecule. More than 18,000 molecular descriptors were calculated for
each molecule using PyDescriptor and PaDEL. In the data pruining step, Objective Feature
Selection (OFS) in QSARINS v2.2.4 screened out multi-collinear and spurious molecular
descriptors (i.e. with nearly constant values >95%, co-linearity |R| >0.95) and contracted
molecular descriptor pool with 1145 variables is generated. Contracted though, molecular
descriptor pool has covered adequately comprehensive chemical space being comprised of
0D- to 3D- descriptors, structural, constutional properties and charge descriptors etc.

D. Subjective Feature Selection, QSAR Model — Development and Validation:

In accordance with the OECD principles, firstly, apt variable selection method GA—- MLR
in Subjective Feature Selection (SFS) operation in QSARINS v2.2.4 is used to perform
simple and easy to interpret QSAR models. Then, all the derived models were subjected to
the thorough statistical validation, Y-scrambling and Applicability Domain analysis. The
steps in QSAR building process:

I.  Random split operation in QSARINS v2.2.4 split given dataset into a training set with
35 molecules (80%) and a prediction set with 9 molecules (20%) prediction. Molecules in
training set were utilized for QSAR model development and external validation was
performed on 9 molecules in prediction set.

Il. QSAR models were built using Subjective Feature Selection (SFS) operation in
QSARINS Vv2.2.4 (at default settings) by setting Q?.00 as fitness function. Insignificant
increase in Q2Loo value was observed after 5 variables and hence to avoid overfitting SFS
opertion is confined to 5 variables which additionally helped in deriving easy and informative
QSAR models. (See supplementary information Table S2)

I1l. (a) Leave-One-Out (LOO) and Leave-Many-Out (LMO) parameter based internal
validation; (b) External validation; (c) Y-scrambling and model Applicability Domain (AD)
analysis, performed for legitimate validation.

IV. Performance of each model, measured by close inspection of the various statistical
parameters meter the robustness of the GA-MLR based QSAR model. The QSAR model
with best values of these parameters and with best predicative ability is selected.

3. RESULTS

Statistical QSAR

After removing all the insignificants terms, the following GAMLR QSAR model-1 and
model- 2 were obtained from GA-MLR analysis.
GAMLR QSAR Model-1 (Training Set: 80% and Prediction Set: 20%)

pICso = 22.737(0.2.253) + 0.608(20.275) ringC 24
+ 0.289(0.121)onH5B — 0.466(x0.173)ringS_C_8Ac
~ 634.57(+82.98)P. 7

GAMLR QSAR Model-2 (Training Set: 80% and Prediction Set: 20%)

pICso = 18.274(+0.2.440) + 0.657(+0.308)KRFP3596
+ 0.258(+0.116)fdonH5B
— 0.206(+0.073)fringSH6B
— 424.535(+82.051)P. 7 @
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Statistical values
Parameters
Model Model 5.2
51
FITTING
R2 0.79 0.80
R 0.78 0.79
adj.
R? — R? 0.01 0.01
adj.
LOF 0.32 0.32
Ky 0.22 0.23
AK 0.14 0.15
RMSErg 0.52 0.51
MAETR 0.40 0.39
RSStr 22.85 22.48
CCCrr 0.88 0.89
s 0.53 0.53
F 77.42 79.01
INTERNAL
VALIDATION
Q2 0.77 0.77
LOO
R? - Q? 0.02 0.03
LOO
RMSE v 0.55 0.54
MAE vy 0.42 0.41
PRESScy 25.60 25.53
CCCcv 0.87 0.87
e 0.76 0.76
LMO
R? 0.05 0.05
Yscr
RMSE AVy,, | 110 1.10
2 0.07 0.07
Yscr
EXTERNAL
VALIDATION
RMSEExr 0.36 0.40
MAEgxr 0.32 0.35
PRESSgxr 2.78 3.43
RExr 0.90 0.88
Qx 0.90 0.87
Qz 0.90 0.87
Q% 0.90 0.87
CCCEexr 0.95 0.93
r>avg. 0.85 0.76
r2delta 0.03 0.13
K 1.00 0.99
k 1.00 1.00

ISBN : 978-81-19931-25-5

The statistical parameters for developed
GAMLR QSAR models 1 and 2 have been
presented in Table 1. A good number of
statistical parameters for model 1 and 2, which
are related to fitting, internal and external
validation and Y-scrambling, have been
calculated. From Table 1, it is clear that R?tg,
CCCrr, CCCu, RZ%g, and F satisfy the
recommended threshold value, which shows that
the QSAR models are statistically robust with
adequate number of molecular descriptors in the
models. Although the data are obtained from
different publications, they pass the statistical
compatibility as the wvalues of statistical
parameters for fitting criteria such as R%g =
0.78, R%-R%dj = 0.01, LOF = 0.32, CCCtr =
0.88, etc. are well above the approved threshold
values for both models. From Fitting parameters
such as, R?rr, CCCrr, CCCey, R?j, and F satisfy
the recommended threshold value which shows
that the QSAR models are statistically robust
with adequate number of molecular descriptors
in them. The values for different cross-
validation parameters such as Q2 0o, RMSEcv,
MAEc, CCCev, and Q%.mo support the statistical
robustness of the QSAR models. The graphs;
Experimental endpoint against Predicted
endpoint for both the models [Figure 4a & 5a]
and experimental endpoint against residuals
[Figure 4b & 5b] represent the performance of
the QSAR model 1 and 2, respectively, on both
Training and Prediction set molecules.

The external predictive ability of the models is
established by the high values of R%ext, Q%r,
Q%2, Q?%s, and CCCexr. In short, the developed
QSAR models fulfill the recommended threshold
values for many internal and external validation
parameters. In addition, for a better validation of
derived models, the model applicability domain
(AD) was assured by plotting Williams plots for
models 1 [Figure 4b & 5b]. Therefore, these
models are statistically robust and possess good
external predictive ability. Moreover, fulfilment
of recommended threshold values for many
parameters as well as low R? value after Y-
randomization indicate that the model is not
developed by chance.

The performance of the QSAR Model 1 and 2 for
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each molecule from used dataset is given in Supplimentary Information respectively.
Compound 29 (Exp. pICso =7.036 Pred. plCso = 7.042, PMER value = 0.006, HAT i/i= 0.037)
and 85 (Exp. pIC50 =7.456, Pred. pIC50 = 7.457,

PMER value = 0.001, HAT i/i= 0.1 10) are the best predicted for their pIC50 values by model
1 and 2, respectively. Both compound 29 and 85 fall well within the AD of respective models
as reflected from HAT i/l values. Possible reason for the best bioactivity P for the compound
29 [Figure 2] might be the presence of simple structural features, molecular planarity in a side
chain of the glucoside scaffold maintained by simple methyl substituent and a fused ring
substitution (benzocyclobutane) that minimized the errors in the bioactivity Prediction due to
conformational changes in the molecules. Compound 85 (Figure 3) is with more number of
pharmacophoric feature with large number of hydrogen bond donor and acceptor atoms (O, N,
etc.). This might have helped molecule to attain optimum value for the molecular descriptors
wherefrom QSAR equation is developed in subjective feature selection.

N2
HO" "’:;-,Z s ji_\ =
\’/}:- 5 .'lr» | ::‘I ,.L
@) (@)
Rl L
(L (@)

X f =" oH
HG\["’E"O o R el
“—lo“'“\l’ e, ~OH o \‘r’ J_" __OH

OH OH

29

85
29 85
Exp. plCsg =7.036 Exp. plCso = 7.456,
Pred. plCszo = 7.042 Pred. pICso = 7.457

Figure 2: Representation of the best predicted compound by QSAR Model 1 and 2

Collective result of all these causes could be the reason for best SGLT1 inhibitory activity
prediction for these compounds. Models developed in present study failed to predict precise
bioactivity for some of the compound (see Figure 3). Compound 102 is the worst predicted
compound (Exp. plCso =4.449 Pred. pICso = 5.784, PMER value = 1.335, HAT i/i= 0.038)
for its SGLT1 inhibitory activity by model 1 whereas compound 45 is the worst predicted
compound (Exp. plCso =5.933, Pred. pICsg = 7.348, PMER value = 1.415, HAT i/i= 0.024)
for SGLT1 inhibitory activity by model 5.2. In both the models, compound 14 is the third
worst predicted compound (Exp. plCso =7.578, by model 5.1; Pred. pICso = 8.893, PMER

value
=1.306, HAT i/i= 0.079 and by model 5.2; Pred. pICso = 8.858, PMER value =1.271, HAT
i/i= 0.079).
1 M A :*,‘I;v/ o \17:’7"?"" OH
\‘1’/" j o L
45
Exp. plCs =5.933, Pred. plCso = 7.348
“E : ~»r~‘f{, \\’\_\ A = A OH
r: ): ‘:‘)(:y V\\,,u 1 ’L(c ,l ” < ¢
@ i i ¢
HO ‘!’ HO ‘v OH
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Pred. gu = 8.858 |-f: i ~; Fap Pl A Dred. piCoy=5T0%

27



National Conference on "Recent Advancements in Science & Technology"

ISBN : 978-81-19931-25-5

Figure 3: Representation of worst predicted and outlier compounds
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Figure 5: (a) Graph of Experimental vs. Predicted Endpoint values (b) Williams plot for QSAR Model-2

Descriptive QSAR fdonH5B

The molecular descriptor fdonH5B encode the information on frequency or number of
Hydrogen atoms exactly five bonds from HBD atom. It has positive coefficient, thus increase
in the value of fdonH5B increase the pICso value i.e. SGLT1 inhibitory potency of the
compound. To support this observation, a pair of compound 44 (fdonH5B = 2; plCso=6.754)
and 30 (fdonH5B = 1; plCso = 6.686) is appropriate. Compound 17 (fdonH5B = 0; pICso =
8.301) and 16 (fdonH5B = 3; pICs0=8.398) is yet another pair of compound that appropriately
support the same observation (Figure 6). The substituent —Cl in compound 17 on replacement
by —CHs added three Hydrogens which got placed exactly five bond from HBD i.e. —OH group
ortho glycoside residue.
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cl
OH O QL
HO : HO % o
g ., OH
HO™ HO" e
OH OH
16 (fdonHSB = 3; pICso=8.398) 17 (fdonH5B = 0); pICsy= 8.301)

ringS_C 8Ac Figure 6: Illustration of the molecular descriptor fdonH5B

The molecular descriptor ringS_C_8Ac encode the information on the sum of partial charges
of ring Sulfur atoms within 8A from C atom. As it has negative coefficient, decrease in the
value of ringS_C_8Ac enhance the SGLTL1 inhibitory potency of the compound. The
significance of this molecular descriptor is highlighted by comparing compound 9
(ringS_C_8Ac =2.337; plCs0=8.194) with 10 (ringS_C_8Ac =1.897; plCso=8.328) wherein
decrease in the value of ringS_C_8Ac furnished more potent SGLT1 inhibitor (see Figure
7). The close observation of the structures of compound 9 and 10 reveal that this molecular
descriptor indirectly provide information on substituency on ring containing Sulfur atom. In
compound 9, the electron donating inductive effect of -CH.- group is limited by an electron
withdrawing inductive effect of ester —C(O)O group whereas in compound there is ether
functionality that too separated by one more CH> group and hence an electron donating effect
of CH: group is retained. This feature in compound 10 diminish the partial positive charge
on ring Sulfur.

Electron donating inductive effect of alkvl
group decrease partial charge on ring sulfur

Electron donating effect of all] limited due to
presence of ester group

9, (ringS_C_8Ac =2.337; pICs0=8.194) 10 (ringS_C_84c = 1.897; pICso= 8.328)

da_ringC_2A
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Figure 7: Illustration of the molecular descriptor ringS_C_8Ac

The molecular descriptor, da_ringC_2A encode the information on number of ring Carbon
atoms within 2A from HBD and HBA. It has positive coefficient and hence increase in the
value of this descriptor cause increase in the SGLT1 inhibition activity of the compound.
Comparison of compound 44 (da_ringC_2A =2; plCso = 6.754) with 30 (da_ringC_2A
:]_,

plCso = 6.686) rationalize the observation. Compound 48 (da_ringC_2A =3; pICso = 7.444)
with 47 (da_ringC_2A =4; plCso = 7.638) is yet another pair of the compound to support this
fact.

KRFP3596

It is a Klekota-Roth fingerprint abbreviated as KRFP. It encode the information on the
presence of various chemical substructures. KRFP3596 molecular descriptor encode
specifically the presence of substructure represented by o-xylene moiety (see Figure 8). This
molecular descriptor has positive coefficient and hence the presence of 0-xylene substructure
own better SGLT1 inhibitory potency to the compound. This observation can be supported
by the observation of whole dataset. All the most active compounds with plCso > 7.036. o-
xylene substructure is present (KRFP3596 = 1) whereas in the least active compounds with
pICso <

5.514 (with few exceptions) there is no o-xylene substructure present (i.e. KRFP3596 = 0).
In Figure 8 o-xylene moiety quantitatively encoded as KRFP3596 is depicted using
compound 4 (a most active SGLT1 inhibitor of the series).

KRFP3596 = 0-xylene moiety ~©(\;

o-xylene moiety in compound 4 (most active
SGLT]I inhibitor of the present dataset.

gy

HO

OH

ASP.7 Figure 8: lllustration of the molecular descriptor KRFP3596

ASP.71.e. average simple path, order 7 abbreviated as ASP.7 is one of the y Chi Path descriptor.
It has negative coefficient in both the models. Therefore, decrease in the value of ASP.7
increase the value of pICsp i.e. SGLT1 inhibitory potency of the compound. Significance of
the smaller value of ASP.7 molecular descriptor for better SGLT1 inhibitory potency is
supported

by comparing compound 1 (ASP.7 =0.027, pICso = 7.652) with compound 2 (ASP.7 = 0.026,
pICso = 9.398). Decrease in the value of ASP.7 by just 0.001 unit elevated the potency of
compound 3 by about 1.7 unit.

fringSHEB
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The molecular descriptor, fringSH6B encode the information on the number of Hydrogen
within 6 bonds from ring Sulfur. It has negative coefficient and hence decrease in the value
of fringSH6B could increase the SGLT1 inhibitory potency of the compound. The least
active SGLT1 inhibitor of the series i.e. compound 96 there are 6 such a hydrogens are
present (Figure 9) and last 7 least active compounds have at least 2 such hydrogens (i.e.
fringSH6B =2 in their structure. On the contrary, the 4 most active compounds of the series
have only 1 or even no (0) such a hydrogens (Figure 9). This molecular descriptor provide an
easy ground for optimization of present SGLTL1 inhibitors toward more potent leads. For
example, in compound 4 (the most potent SGLT1 of the series) just repositioning of —ClI that
replace hydrogen at 6 bond from sulfur could furnish more potent SGLT1 inhibitor. In case
of presence of -OCH3 group as a bearer of such hydrogens can be replaced by —OCFs or —OH
group and more SGLT1 inhibitor can be expected.
Figure 9: lllustration of the molecular descriptor fringSH6B

4. CONCLUSIONS

Statistical accomplishment of both the models is quite satisfactory as reflected from values
of the various statistical parameters that are well above the approve threshold values. High
value of Q2LOO =0.77, Q2LMO = 0.76, R2EXT = 0.88-0.90, and Q2Fn = 0.87-0.90 and

CCCEXT

=0.93-0.95 mark the acceptable predictive ability of the Model 1 and 2. Applicability domain
analysis based on leverage approach provided an information on the most appropriate classes
of the compounds with distinguished scaffold and pharmacophoric features for reliable
prediction of SGLT1 inhibition potential prior to their wet-lab synthesis and/or in-vitro/in-
Vivo

studies. Information on PMER values for all the compounds and best predicted compound(s)
help to have precise guess on the predicted activity. The knowledge of worst predicted
compound(s) and/or outlier(s) help the user to identify compound(s) unsuitable for the
application of the models for reliable SGLTL1 inhibitory potential.

Presence of 0-xylene moiety, Hydrogen atoms exactly five bonds from HBD atom and ring
Carbon atoms within 2A from HBA and HBD atoms, facilitate the SGLT1 inhibitory action
of the compound, as suggested by QSAR evaluations. In the course of optimization of the
existing SGLT1 inhibitors within applicability domain of the models developed, it is advisable
to ensure the more number of Hydrogens exactly five bond and ring Carbons within 2A from
HBA and/or HBD atoms. Introduction of ring substituent within 2A from HBA and HBD
atoms or substituting existing ring system with optimum number of functionalities with HBA
and HBD atoms could suffice to have required structural modification and hence highly
recommended during structural derivatization. QSAR evaluation also suggest that the ring
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Sulfur atoms within 8A from Carbon atom, Hydrogen atoms within 6 bonds from ring Sulfur
are detrimental to the activity of the SGLTL1 inhibitors. In the compounds from dataset, sulfur
present in two different scaffold systems viz. S-glycoside ring and thiophene ring. It is
observed that, occurrence of S-glycoside moiety set to zero towards the end of most potent
SGLT1 inhibitors. However, thiophene has not proved that detrimental to SGLT1 inhibitory
potency of the compound as it is present in some of the relatively more potent SGLT1
inhibitors. Removal of thiophene is not advisable but, it is suggestive to not to substitute
thiophene ring with substituent that could intensify the positive charge on Sulfur of the
thiophene through electron withdrawing inductive/resonance effect such as —Cl, -COR, -
C(O)OR etc.

In conclusion, the present QSAR analysis was effective in identifying interdependent,
interconnected astounding structural features which are otherwise hard to recognize by mere
observation. Strategic optimization of the present SGLT1 inhibitors within applicability
domain of the model with recommended Structural modifications could lead to the discovery
of more active SGLT1 inhibitor(s) as an effective anti-hyperglycaemic agent with acceptable
ADMET profile.
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Abstract :

In this work, we report the preparation and gas sensing performance of pure and doped
MgFe,O4 were prepared by sol gel method. The structural characteristics of the material were studied
by using X-ray diffraction and Scanning Electron Microscopy. The XRD pattern shows a
nanocrystalline solid solution of MgFe>O4 with an orthorhombic phase and the crystallite sizes is found
to be in the range of 30-40 nm. The gas sensing performance of the unmodified and surface modified
films was tested for various gases such as H.S, NHs, LPG and acetone. Mgo.4CdosFe204 powder showed
large response to 200 ppm acetone gas at an operating temperature 180°C. The sensitivity, selectivity
of Mgo.4CdosFe204 thick films was measured.

Keywords: Acetone sensor, Mgo.4CdosFe204, Gas sensing properties, Response time.

1. Introduction:

Magnesium ferrites (MgFe-0.) have emerged as promising candidates for gas sensing applications
owing to their inherent chemical stability, high surface area, and tunable electrical properties. The
ability to detect volatile organic compounds (VOCSs) such as acetone is of particular interest due to its
relevance in various industrial, environmental, and healthcare sectors. However, enhancing the
sensitivity, selectivity, and response time of gas sensors based on magnesium ferrites remains a key
challenge.

Dopant-mediated modifications offer a promising strategy for tailoring the gas sensing properties of
magnesium ferrites. Among the dopants explored for this purpose, cadmium (Cd) substitution has
garnered significant attention due to its potential to influence the structural and electronic properties of
the host material. By introducing Cd ions into the magnesium ferrite lattice, it is possible to induce
changes in the surface morphology, defect structure, and gas interaction mechanisms, thereby
enhancing the sensing performance towards acetone and other VOCs.

The detection of acetone gas holds immense importance in various applications, including industrial
process monitoring, environmental pollution control, and medical diagnostics. Reliable and efficient
gas sensors capable of detecting acetone at low concentrations are essential for ensuring workplace
safety, environmental compliance, and early disease diagnosis.

Chemical methods [1-3], microwave sintering method [4,5], Citrate precursor method [6], wet chemical
method [7] and Sol-gel method [8] etc. The sol-gel method has been identified as the most
straightforward approach for preparing ferrites in bulk form. In this paper the results are presented of
the ferrites prepared by using sol gel method.

The development of Cd-substituted magnesium ferrite-based gas sensors presents an exciting
opportunity to address these challenges and advance the state-of-the-art in gas sensing technology.
Structural properties of Mg?* and AI** co-substituted lithium ferrites were studied by Modi et al [9]. X-
ray and infrared studies of chromium substituted magnesium ferrite was reported by Kawade et al [10]
and found that, the lattice parameters decrease with Cd®* substitution and the X-ray density decreases
as Cd®*" content increases. The distance between magnetic ions in both octahedral and tetrahedral sites
decreases with increase in Cd®".

In this research paper, we present a systematic investigation of the preparation and acetone gas sensing
properties of Cd-substituted magnesium ferrites. Through a combination of synthesis techniques,
structural characterization, and gas sensing measurements, we aim to elucidate the influence of Cd
doping on the microstructure, surface chemistry, and sensing performance of the synthesized materials.
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2. Experimental Details
2.1. Material Synthesis

Analytical grade reagents were utilized throughout the experiment. Nanostructured MgFe,04
and Mgo.4Cdo.sFe204 were synthesized by the sol-gel method. Initially, a precursor was prepared using
the sol-gel citrate method, employing the stoichiometric ratio of ferrous nitrate, magnesium nitrate,
cadmium nitrate, and citric acid. This precursor was then dissolved in ion-free water at 80°C for 2 hours.
Subsequently, ethylene glycol was introduced with continuous stirring to achieve a homogeneous and
stable sol. The solution underwent further heating in a pressure vessel at approximately 130°C for 12
hours. Throughout this process, the transparent solution underwent a transformation into a gel state with
notably high viscosity. The material was subsequently subjected to heating in a furnace at 350°C for 3
hours, resulting in a vigorous combustion that spontaneously propagated until all the gel was consumed,
leaving behind a loose powder. This powder is calcination at 650°C for 6 hours to enhance the
crystallinity of the materials.

2.2. Characterization techniques

The synthesized samples were characterized for their structure and morphology by X -ray
powder diffraction (XRD; Siemens D5000) and Scanning electron microscopy (SEM; Hitachi-800).
The X-ray diffraction data were recorded by using CuK, radiation (1.5406 A°).

2.3. Measurement of sensing properties

The gas-sensing properties of prepared Mgo.4CdosFe204 powders were studied for reducing
gases such as H,S, NHs, LPG and acetone whose concentration were fixed at 1000 ppm in air. The gas
sensitivity (S) was defined as: S = (Ra —Rg)/Ra =AR/Ra; where, Ra and Rg are the resistance of sensor
in air and the test gas, respectively. The gas-sensing properties were measured in a temperature range
of 50 — 350°C.

3. Results and Discussion
3.1. X-ray Diffraction Study

The XRD pattern of the Mgo+CdosFe2O, prepared by sol-gel method calcined at 650°C is presented in
Figure 1. Study of X-ray diffraction reveals that all the compositions under investigations were found
to be face centered cubic spinel structure. The XRD pattern indicates that the product has high degree
of crystallinity judged from the high and sharp diffraction peaks. The average particle size of the
nanocrystalline Mgo.4Cdo sFe204 according to the scherrer formula were in the range of 30-40 nm.
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Figl XRD pattern of Mgo+CdosFe-Ox calcined at 650°C
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3.2 Scanning Electron Microscopy

The powder sample's morphology was examined using scanning electron microscopy (SEM).
Figure 2 displays the SEM image of the Mgo.4CdosFe-0. powder, revealing a uniform distribution of
grain sizes with a slight tendency for agglomerate formation. The formation of polycrystalline material
led to particle sizes ranging between 30 to 40 nm.

Fig2 SEM image of Mgo.4CdosFe.Ox calcined at 650°C
3.3. Gas Sensing Properties

Figure 3 illustrates the sensor response (S) plotted against the operating temperature for
undoped MgFe,O4 nanopowder, which was calcined at 650°C for 6 hours, when exposed to different
reducing gases such as H2S, NHs, LPG, and acetone. The sensor exhibits a notably higher response to
acetone gas compared to LPG, NHs, and H,S at an operating temperature of 250°C.

To enhance the gas response properties, various atoms or additives are introduced into the base
sensing semiconductor. Figure 4 illustrates the gas response concerning different amounts of Cd-doped
MgFe,O4 (x=0.2, 0.4, 0.6, and 0.8). The response to acetone gas exhibits a consistent increase with the
rise in Cd concentration. The highest response is observed for Mgo4CdosFe.O4 (X = 0.6) due to the
increased availability of sites for oxygen adsorption, facilitating the oxidation of the test gas.
Conversely, a decrease in response may stem from an inadequate number of available sites on the
surface. The partial replacement of Mg by Cd ions leads to a reduction in grain size, resulting in a higher
density of grain boundaries and consequently, an increased effective exposure area of the film to
ammonia gas. Additionally, the chemical composition of the semiconductor is a critical parameter
influencing its sensing performance. Indeed, the composition alone can impact the microstructure and
thereby dictate the sensing properties.
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Fig3 Gas sensing characteristics of undoped MgFe,O4 for various reducing
gases as a function of operating temperature.

37



National Conference on "Recent Advancements in Science & Technology" ISBN : 978-81-19931-25-5

0.8 -

06
0.4
i
a | T T T
0.2 0.4 0.6 0.8

Concentration of Cd Metal

Response

Fig 4 Sensor Response of MgFe,0. doped with different amount of Cd
calcined at 650°C. (a) x=0.2, (b) x=0.4, (c) x=0.6and (d) 0.8

Figure 5 depicts the gas response of Mgo.4CdosFe204 across various operating temperatures. It
is evident that the sensor exhibits a notably higher response to acetone gas compared to H,S, NHs, and
LPG at 180°C. This heightened sensitivity to acetone gas can be attributed to the surface modification
achieved by Cd over the Mgo.4CdosFe204 film. The enhanced selectivity can be elucidated as follows:
Upon adsorption of O2- on the surface of Mgo4CdosFe2Os, it captures electron(s) from the n-type
semiconductive Mgo.4Cdo sFe204 body due to the strong electronegativity of the oxygen atom, resulting
in the formation of negatively charged chemisorbed oxygen species such as O,, O—, and O*.
Consequently, the electron concentration within the n-type Mgo.4Cdo sFe.04 diminishes, thereby leading
to an increase in the material's resistance.

Figure 6 shows the dependence of gas response of the Mgo4CdosFe,04 sensor on the
concentration level of acetone gas at 180°C. It is clear from the graph that with the increase in the
concentration, the response increases linearly up to 200 ppm of acetone gas, after that it saturates. The
graph also indicates that at low concentration response has a linear relationship with concentration
because there may be sufficient number of available surface states to act on acetone gas. After 200 ppm
level of acetone gas, the curve flattens because there would not be enough ionosorbed oxygen species
to contribute to detecting mechanisms.
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Fig5 Response to different reducing gases of Mgo.4CdosFe20a4as a function of operating
temperature.
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Fig6  Response of Mgo4CdosFe.04to acetone gas of different
concentration at an operating temperature 180°C.

Figure 7 shows the response time of the sensor at 180°C. The response time in this case is ~ 40
sec. It was observed that the response time comes to saturated at 55 sec. It suggests that after this time
there is no more O species left to react with the acetone gas vapour. It also indicates that by increasing
the surface area i.e. increasing the grain size of the film, one can increase the response time.
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Fig7 Response characteristics of Mgo.4CdosFe,Osat 180°C.

4, Conclusion

In this study the preparation and gas sensing properties of both pure and doped MgFe.O. materials
synthesized through a chemical method. Structural analysis via X-ray diffraction and scanning electron
microscopy revealed a nanocrystalline solid solution of MgFe,O. exhibiting an orthorhombic phase,
with crystallite sizes ranging between 30-40 nm. Gas sensing experiments were conducted on
unmodified and surface-modified films, assessing their responses to various gases including H.S, NHs,
LPG, and acetone. Specifically, Mgo4CdosFe2O4 powder demonstrated a significant response to 200
ppm acetone gas at an operational temperature of 180°C. The sensitivity and selectivity of
Mgo.4CdosFe20s4 thick films were also evaluated. These findings underscore the potential of MgFe,0.-
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based materials for gas sensing applications, particularly in detecting acetone gas, with implications for
diverse industrial and environmental monitoring scenarios.
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ABSTRACT--Ultrasonic velocity and density measurement of synthesized Dibromo chalcone
ligand were carried out in different percentage of Dioxane-water mixture at 30 + 0.1°C. The
obtained experimental data have been used to evaluate acoustical parameters such as
intermolecular free length, specific acoustic impedance, relative association, adiabatic
compressibility, apparent molal compressibility, and apparent molal volume. These parameters
are used to interpret solute-solvent, solute-solute interaction in the system.

Keywords --- 1,4-Dioxane, ligand, Ultrasonic velocity, intermolecular free length,metal ions
etc.

INTRODUCTION

The ultrasonic velocity technique is one of the most powerful techniques for studying
the nature of intermolecular interaction in liquid. The ultrasonic velocity and other acoustic
parameters can be measured with great accuracy and provides a powerful way to determine
intermolecular interactions. The ultrasonic studies are useful in extensive research in different
field of science [1-4]. This is because of its ability of characterizing physicochemical behaviour
of liquid medium[5-6]. The measurements of ultrasonic velocity are helpful to interpreted
solute- solvent, ion-solvent interaction in aqueous and non-aqueous medium[7-8].Numerous
workers have done the acoustical study by the measurement of density and ultrasonic velocity
of different aqueous and non-aqueous system at different temperature, different concentration
of solute and in different percentage of organic solvent[9-11].The ultrasonic and viscometric
studies of ce amino acids in different percentage of aqueous dioxane systems have been carried
out by Raut et al[12]. The ultrasonic interferometric investigations of 3-(chloroaryl)-5-aryl-1-
substituted pyrazolines in different percentage of dioxane medium at different temperature
have studied by Deshmukh and Raghuwanshi[13]. They are reported that the ultrasonic
velocity decreases with increase in percentage of organic solvent.Thorat S. A. and Thakur S.
D.have studied the ultrasonic behaviour and molecular interaction of substituted 3,5-diaryl
isoxazoline in different percentage DMF-water mixture at 305 K. They reported that there is
weak solute-solvent interaction in all systems[14]. Deosarkar et al investigated the acoustical
studies of some pyrazoles in different percentage of dioxane-water mixture at 303.15 k at 2
MHz frequency. They observed that the interactions are exist between pyrazoles and dioxane
water mixture and solute-solvent interactions are more favorable than other interactions [15].
The ultrasonic behviour and study of molecular interactions of chalcone in dioxane at different
concentrations and in different percentages of dioxane- water mixture at 305 K at 1 MHz
frequency have been investigated by Pathare[16]. The present work deals with the effect of
different percentage of Dioxane-water mixture on acoustical parameters of synthesized Schiff
base ligand at 30 + 0.1°C.

EXPERIMENTAL
The Dibromo Chalcone ligand were synthesized in the laboratory by literature method
[17]. All the chemicals used are of good analytical grade (AR). The solution of solute was
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prepared by dissolving required amount of ligand in different percentage of purified Dioxane-
water solvent. The acoustical parameters are determined at fixed concentration of solute 1 x
107 M. The density of solvent and solutions were measured by specific gravity bottle having
10 ml capacity. The ultrasonic velocities were measured by using ultrasonic interferometer
having frequency 2MHz (Mittal Enterprises Model No. F-80).The constant temperature was
maintained by circulating water through the double wall measuring cell, made up of glass.

THEORY AND CALCULATION

The sound velocity of ligand was measured in different percentage of dioxane-water
mixture. The wavelength of ultrasonic wave is calculated using relation,

70 L —— @)

Where, A is wave length and D is distance in mm. The ultrasonic velocity is calculated by using
relation,

Ultrasonic velocity (U) = A x Frequency X 103 -=------mmememmmeeeomoeeeo 2

Some acoustical parameters have been calculated using the standard relations. The
adiabatic compressibility (Bs) of solvent and solution are calculated by using equations

Adiabatic compressibility solution (Bs) = 100/ U%s x ds 3)
Adiabatic compressibility solvent (0) = 100/ U% x d, 4)
Acoustic impedance (Z) =Us X dS ~ —memememmmmmem e (5)

Where, Uo, do, B0 and Us, ds, Bs are ultrasonic velocity, density and adiabatic compressibility
of solvent and solution respectively.

Intermolecular free length (Lf) = K X VB§ ----------mmmmmmmmmemmmmmmmmmmmmmmcommomeee (6)
Relative association (Ra) = (ds /d0) X (U0Q /US)Y3 —mmmmmmmmmeemmeeeee - (7)

Where, K is Jacobson’s constant[19] is calculated by using relation,

K= (93.875+0.375XT) X 10-8 =--xn-rmmrmmrmermemen- S — (8)

Where, T is temperature at which experiment is carried out.
Apparent molal compressibility (@k) has been calculated by using the relation,

Bsd0—-POds= Bsx M

(Dk) =1000 X Bs d0 — B0 ds / m x ds x dO + Bs x M/ ds =-----=-=-=-=mnmnmmmmmmme 9)
Apparent molal Volume (@v) has been calculated by using the relation,

M (d0 — ds) x 1000 (@v) = M/ds X (do-ds) x 1000/mxdsxdo ---- (10)

DK(s) = DKO(S) + SK(s) VM =mmmmmmmmmeeee T (11)

DBy = B+ SV VM e (12)

RESULT AND DISCUSSION

In the present investigation, different acoustical properties such as ultrasonic velocity
(Us),density (ds), adiabatic compressibility (Bs), intermolecular free length (Lf), specific
acoustic impedance (Z), apparent molal volume (@v), apparent molal compressibility(@k(s)),
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relative association (Ra) are listed in table. It is found that ultrasonic velocity decreases with
decrease in percentage of dioxane The ultrasonic velocity is related to intermolecular free
length. The variation of ultrasonic velocity in solution depends upon the increase or decrease
of intermolecular free length after mixing the solute is based on a model for sound propagation
proposed by Eyring and Kincaid[20]. The intermolecular free length (Lf) increases with
increasing the percentage of dioxane, hence decrease in ultrasonic velocity with increasing the
percentage of dioxane. This indicates that there is a weak interaction between ion and solvent
molecules which suggesting a structure non-promoting behavior of the added solute. This also
implies increase in number of free ions showing the occurrence of ionic dissociation due to
weak ion-ion interactions.

The value of specific acoustic impedance (Z) decreases with decrease in the percentage
of dioxane for given system. This is due to decrease in the strength of intermolecular attraction.
The specific acoustic impedance (Z) is directly proportional to ultrasonic velocity and inversely
proportional to adiabatic compressibility and shows similar behaviour to that of ultrasonic
velocity and opposite to that of adiabatic compressibility. It was found that the value of
adiabatic compressibility increases with decrease in percentage of dioxane indicates that there
is weak solute-solvent interaction may be due to departure of solvent molecules around ions.
The relative association is the property used to understand the interaction in solution. The
relative association is measure of extent of association of the component in the mixture. The
value of relative association decreases with decrease in percentage of Dioxane-water solvent..
This is due to the breaking up of the associated solvent molecules on addition of dioxane in it.
It was observed that apparent molal volume decreases with decrease in percentage of Dioxane-
water solvent the system. It indicates the existence of weak ion-solvent interaction.The
apparent molal volume increases due to decreasing dielectric constant of medium with increase
in percentage of Dioxane-water solvent.

The value of apparent molal compressibility decreases with decreases in percentage
of Dioxane-water solvent for the system. The positive value of apparent molal compressibility
shows the strong electrostatic attractive force in the vicinity of ions causing electrostatic
solvation of ions

Table

Acoustic Properties of ligand (L) at different percentages in Dioxane-water Mixture

% of Us ds Bs Lf v Dis) Ra Y4
Dioxane . ) . . s (cm®mole (cm.sec’
(m.sec’)  (g.cm (bar™) (AY) (cm 1mole Ihar) Lem?)

%)
100 1630.22 0.9039 5.04x10* 1351x10%2 1006.11 25.36 0.9176 14773.55

95 1584.30 0.9125 4.77x10* 13.14x 102 900.18 15.92 0.9194  1467.57

90 1560.45 0.9275 4.52x10* 12.80x 102 723.23 10.42 0.9285  1456.59

85 154415 0.9385 4.35x10*  12.56 x 102 595.86 6.92 0.9354  1449.18

80 151465 0.9481 4.20x10* 12.33 x 102 487.63 3.42 0.9410 1436.04

75 1480.85 0.9510 4.03x10*  12.08 x 102 455.46 1.09 0.9479  1408.28
CONCLUSION

The present study shows the experimental data for ultrasonic velocity, density at 30
+0.1°C for synthesized Dibromo Chalcone in 70% Dioxane-water mixture. From experimental
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data, the acoustical properties were calculated. The solute-solvent interaction and ion-ion /
solute-solute interaction existing between Dibromo Chalcone ligand and different percentage
of dioxane were also studied with the help of experimental data. Lastly it has been concluded
from the experimental data, that the solute-solvent interaction in Dibromo Chalcone and
dioxane systems are weak.
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Abstract:

Study of the synthesis and pharmacological evaluation of heteryl amino derivatives of
bis[5-cyano-1,6-dihydro-6-imino-2-isopropyl-4-(methylthio)pyrimidine]diazene,we obtained
good result Antimycobacterium activity and Antityphoid activity.

Introduction:

The understanding of principles of drug design and development of the drug molecules
is important study the physicochemical properties of chemical compounds used to develop
novel pharmacologically active compounds. The biological activities, mechanism of actions,
possible biological activities of the metabolites and significance of stereochemistry for
molecules are important factors for new drug design [1]. All these principles are based on the
basic organic chemistry, physical chemistry and biochemistry. Heterocyclic compounds
contain, one or more atoms of other elements apart from carbon, common hetero atoms are
sulphur, nitrogen and oxygen [2]. The heterocyclic compounds having less common atoms
such silicon, bromine, phosphorus, tin, boron are much investigated in recent years. The
heterocycles with five or six atoms in the ring are the most important [3]. The practice of
medicinal chemistry is devoted to the research in development of new diseasetreating agent.
The process of finding a new drug is complex and involves talent of people from variety of
disciplines [4]. The important aspect of medicinal chemistry is to establish a relationship
between pharmacological activity and chemical structure [5].

Pyrimidine is a six membered cyclic compound containing 2 nitrogen and 4 carbon
atoms which is pharmacologically inactive however its substituted derivatives shows an
important place in modern medicine [6]. Pyridazine 1, oxygenated derivative-pyridazinone 2
and benzfused pyridazine or phthalazine 3 are heterocyclic compounds that contain two
adjacent nitrogen atoms (1,2-diazine) in the ring structure [7]. They show a high range of
pharmacological activities and are found in different natural compounds with different
biological activities [8]. Many heterocyclic compounds obtained from synthetic as well as
natural sources, generally in practice have one or more nitrogen in the heterocyclic ring system.
Diazines (1,2/1,3/1,4) are important heterocylic rings. Recently, much attention has been
focused on diazine derivatives for their broad-spectrum pharmacological activities [9].

Present Work:

The newly synthesised molecule possesses two methylthio groups which can be easily
substituted with heteryl amines that can be marked.

Heteryl amino derivatives ofcan be prepared by reacting it with substituted heteryl
amines in 1:2 proportion using DMF solvent and anhydrous K>COs catalyst to yield compounds
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Scheme: Synthesis of heteryl amino derivatives of bis[5-cyano-1,6-dihydro-6-imino-2-
isopropyl-4-(methylthio) pyrimidine] diazene

Results and Discussion:

In the study of optimization of reaction condition and solvent for the synthesis of
heteryl amino derivatives of bis[5-cyano-1,6-dihydro-6-imino-2-isopropyl-4-(methylthio)
pyrimidine] diazene we have obtained low yield at room temperature than the reaction carried
out at the reflux condition.

Experimental Section:

All chemicals procured from spectrochem, Alfa Aeser, SDfine, Sigma Aldrich were
used without further purification. The IR spectra were recorded with Shimadzu FTIR. The
melting points were recorded using Veego digital melting point apparatus. The NMR spectra
were recorded with Bruker 400MHz using DMSOd6 solvent.

General Procedure:

Compound (0.442 g, 1 mmol) and different heteryl amines, (1 mmol) in 1:2
proportion using 15 ml of DMF as solvent and catalyst anhydrous K>COzas catalyst (10 mg)
reflux for 5-7 hours, the progress of reaction was monitored by TLC. The reaction mixture was
cooled to room temperature and poured into ice cold water. The separated solid product was
filtered off, washed many times with water and recrystallized from ethanol.

Spectral Data:
1) bis[5-cyano-1,6-dihydro-6-imino-2-isopropyl-4-(piperidinyl) pyrimidine]

diazene
4 Ej HN  eN
N )\&
NC._ N HN\\ NQ
| N= )&N
HN” ~N
H

\_ )

e Molecular Formula : CzsH3ssNi2

e Mol. Weight (g/mol) :516.6

e IR(KBr) (cm?) : 3300(=NH), 2198 (CN), 1616 (C=N)

e 'HNMR (3, ppm) : 1.24 (q, 8H), 1.36 (s, 12H), 2.82 (t, 8H), 3.86 (s, 2H),
(DMSOds) 9.21(s, 2H)

e Mass (m/z) : 372.2,516.4 (M%)

2) bis[5-cyano-1,6-dihydro-6-imino-2-isopropyl-4-(p-piperazinyl) pyrimidine]
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diazene
4 H I
[] N eN
! {
HN
NC_y _ N/\\NH
O
HN” °N
. J
e Molecular Formula : C4H34N14
e Mol. Weight (g/mol) :518.6
e IR(KBr) (cm?) : 3309 (=NH), 2204 (CN), 1610 (C=N)
e 'HNMR (3, ppm) : 1.35 (s, 12H), 3.08 (t, 8H), 3.10 (t, 8H), 3.82 (s, 2H),

(DMSOds) 8.00 (s, 2H)
Mass (m/z) : 332.6, 518.9(M™)

3) bis[5-cyano-1,6-dihydro-6-imino-2-isopropyl-4-(4-thiomorpholino)
pyrimidine] diazene

HN CN

4 [Sj I
chlN N;NHN»\\N\S\N\:\S
N H)\Q

H

N /

e Molecular Formula : CzsH32N12S>
e Mol. Weight (g/mol): 552.7
e IR(KBr) (cm%) : 3301 (=NH), 2198 (CN), 1606 (C=N)
e Mass (m/z) : 477.1, 552.6 (M™)
Table: Synthesis of heteryl amino derivatives of bis[5-cyano-1,6-dihydro-6-
imino-2-isopropyl-4-(methylthio) pyrimidine] diazene
Reaction :
. Yield M.P.
Entry Substrate Product T(I rr:;e (%) (C)
(@)
§ [N] HNC N
() NCfN HN»\\&Nﬁ\ 5.0 74 194
| N=N_SN P
a o HN N)\K
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[ NC HN»\\& 5.5 70 186
; g = s
b H HN H)\Q
O ch\N HN»\\\&NQ 6.5 67 180
| N:N)&N
K
H [Nj AN e
[j - an QP 45 78 203
N /|N N=N =N N\\/NH
d H » H%
NH, O«NH " en
N Ne HN{\\&NH 5.0 79 178
‘ (L L=
AT
S
H [Nj HNC N
() ne ., HN»\\\&NmS 65 83 182
S | N=N N __/
f A

Table : Physicochemical evaluation of heteryl amino derivatives bis[5-cyano-1,6-
dihydro-6-imino-2-isopropyl-4-(methylthio) pyrimidine] diazene

Solvent: DMSO

‘ Compound Density Visgosi?:[y Refractive
r. No. (0.IM) (p) ; (p .10 ) Index
(g/cmd) poise (n)
1 3.19a 0.9520 6.3465 1.5423
2 3.19b 0.9689 6.8745 1.5279
3 3.19¢c 0.9588 7.9472 1.5364
4 3.19d 0.9637 6.3120 1.5457
5 3.19% 0.9697 7.1857 1.5663
6 3.19f 0.9884 6.4412 1.4666
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Novel Synthesis and Characterization of Some Substituted
Chlorosubstituted Aryl Substituted 1,3-Thiazole as Antibacterial Agents
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Abstract :- The synthesis, spectral analysis and biological activities of 5-(2’-hydroxy-3’,5’-
dichlorophenyl)-4-heptan-1-one-2-[4-(2-hydroxy-3,5-dichlorophenyl)-2-mercapto-
imidazolo]-1,3-thiazole (8d2) (J”’) have been carried out. In this case 5-(2’-hydroxy-3’,5’-
dichlorophenyl)-4-(heptan-1-one)-2- amino-1,3-thiazole  (8d) (J), 5-(2’-hydroxy-3°,5’-
dichlorophenyl)-4-heptan-1-one-2-[(2-hydroxy-3,5-dichlorophenyl) ethanonylamino]-1,3-
thiazole (8d1) (J°) & 5-(2’-hydroxy-3’,5’-dichlorophenyl)-4-heptan-1-one- 2-[4-(2-hydroxy-
3,5-dichlorophenyl)-2-mercapto-imidazolo]-1,3-thiazole (8d2) (J”’) have been screened. The
compound (J) was synthesized from 1-(2’-Hydroxy-3",5’-dichlorophenyl)-2-bromo-1,3-
nonanedione (a,) by the action of thiourea, while (J”’) was synthesized from (J) by reaction
with  o-bromo, 2-hydroxy-3,5 dichloroacetophenone to get  5-(2’-hydroxy-3’,5’-
dichlorophenyl)-4-heptan-1-one-2-[(2-hydroxy-3,5-dichlorophenyl)ethanonylamino]-1,3-
thiazole (8d1) (J°). Further (J°) on treatment with KSCN was dissolved in acetic acid gave
(J°’). The nanoparticles of the compounds J, J’and J°* have been prepared by using ultrasonic
technique. The newly synthesized titled compound and it’s nanoparticles were screened for
their antibacterial activity against some pathogens ; Gram+ve bacteria viz. Staphylococcus
pneumoniae, Staphylococcus aureus and Gram-ve bacteria viz. Escherichia coli and
Pseudomonas fluorescens by using agar disc diffusion method.All the newly synthesized
compounds were found to be active against test pathogens.

Keywords : Chalcone, thiazine, thiourea, a-bromo,2-hydroxy-3,5 dichloroacetophenone,
KSCN was dissolved in acetic acid, antibacterial assay.

INTRODUCTION : Heterocyclic nucleus plays an important role in medicinal chemistry
and it is a key template for the growth of various therapeutic agents. Thiazole is a heterocyclic
compound featuring both a nitrogen atom and sulfur atom as part of the aromatic five-
membered ring. Thiazoles and related compounds are called1,3-azoles (nitrogen and one other
hetero atom in a five-membered ring). They are isomeric with the 1,2-azoles, the nitrogen and
sulphur containing compound being called isothiazoles. Thiazoles are found naturally in the
essential vitamins. Molecules that possess sulfur atoms are important in living organisms.
Chalcones and their analogues having a, p-unsaturated carbonyl system are very versatile
substrates for the evolution of various reactions and physiologically active compounds.  Plant
Pathology or Phytopathology deals with the cause, etiology, resulting losses and control or
management of the plant diseases.

. Itis the scientific study of diseases in plants caused by pathogens (infectious organisms) and
environmental conditions (physiological factors). Organisms that cause infectious disease
include fungi, oomycetes, bacteria, viruses,phytoplasmas, protozoa, nematod-es and parasitic
plants.
The researchers® have reported the synthesis of several thiazoles and also their potent
biological activities such as antimicrobial’, antibacterial®, antifungal®, fungicidal®® and
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insecticidal agent®?.

Now a days nanotechnology is a promising field of interdisciplinary research' It opens up a
wide array of opportunities in various fields like medicine, pharmaceuticals, electronics and
agriculture.  Since the physiochemical properties of nanoforms vary greatly, it becomes
important to examine the effect of nanoparticles on microorganisms to harness the benefit of
this technology in the plant protection especially against phytopathogens. Previous studies
confirmed that metal nanoparticles are effective against pathogens, insects and pests. Hence
nanoparticles can be used in the preparation of new formulations like nanomedicines for the
diseases like diagnosing & treating cancer'?, enhancing outer membrane of living cells?,
inhibiting tumour growth in human being4, brain cancer *°. Nanotechnology has the potential
to revolutionize the different sectors of agriculture and food industry with modern tools for the
treatment of diseases by providing the medicines for rapid diseases like malarial®, cancer &
HIVY, breast cancer'®, localized diseases™®.

In the present study, the chlorosubstituted 1,3-thiazole & their imidazole derivatives (J”)
have been prepared along with their nanoparticles and screened them for their antibacterial
activities against some Gram+ve bacteria viz. Staphylococcus pneumoniae, Staphylococcus
aureus and Gram-ve bacteria viz. Escherichia coli and Pseudomonas. All the newly synthesized
compounds were found to be active against test pathogens.

EXPERIMENTAL :-

All the glasswares used in the present work were of pyrex quality. Melting points were
determined in hot paraffin bath and are uncorrected. The purity of compounds was
monitored on silica gel coated TLC plate. IR spectra were recorded on Perkin-Elmer

spectrophotometer in KBr pelletes, H! NMR spectra on spectrophotometer in CDCl; with
TMS as internal standard. UV spectra were recorded in nujol medium. The analytical data
of the titled compounds was highly satisfactory. All the chemicals used were of analytical
grade. All the solvents used were purified by standard methods. Physical characterisation
data of all the compounds is given in Table 1.

2’-Hydr0xy 3,5’-Dichlo roacetophenone:

2-Hydroxy-5-chloroacetophenone was dissolved in acetic acid (5 ml), Sodium acetate (3Q)
was added to the reaction mixture and then chlorine in acetic acid reagent (40 ml; 7.5 w/v)
was added dropwise with stirring. The temperature of the reaction mixture was maintained

below 209C. The mixture was allowed to stand for 30 minutes. It was poured into cold water
with stirring. A pale yellow solid then obtained was filtered, dried and crystallized from

ethanol to get the compound 2’-hydroxy 3’,5’-dichIoroacetophenone.

Preparation of 2’-hydroxy-3°,5’-dichloro-4-hexylchalcone :

2-Hydroxy-3,5-dichloroacetophenone (0.01 mol) dissolved in ethanol (50 ml) treated
with heptanaldehyde (0.1 M) at its boiling temperature. Aqueous sodium hydroxide solution
[40%, 40 ml] was added dropwise and the the mixture was stirred mechanically at room
temperature for about 1 hour. It is then kept for 6 to 8 hours followed by decomposition with
ice cold HCI [1:1]. The yellow granules thus obtained were filtered, washed with 10%
NaHCO:s solution and finally crystallized from ethanol-acetic acid solvent mixture to get the
compound .

Preparation of 1-(2’-hydroxy-3’-5’-dichlorophenyl)-2,3-dibromononan-1-one (az) :
2’-Hydroxy-3,5’-dichloro-4-hexylchalcone (0.01 M) was suspended in bromine—
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glacial acid reagent [25% wi/v] [6.4 ml]. The reagent was added dropwise with constant
stirring. After complete addition of reagent the reaction mixture was kept at room
temperature for about 30 minutes. The solid product, thus separated, was filtered and washed
with a little petroleum ether to get the compound (a,).

Preparation of 2-(4”-hexyl)- 6,8-dichloroflavone (a,):

1-(2’-Hydroxy-3’,5’-dichlorophenyl)-2,3-dibromo-nonan-1-one  (0.01 mol) was
dissolved in ethanol (25 ml). To this, aqueous solution of KOH (25 ml) was added. The
reaction mixture was refluxed for 1 hour, cooled and diluted with water. The product, thus
separated, was filtered and crystallized from ethanol to get the compound (a,).

Preparation of 1-(2’-hydroxy-3°,5’-dichlorophenyl)-1,3-nonanedione (as) :
2-(4”-Hexyl)-6,8-dichloroflavone (0.01 mol) was dissolved in ethanol (25 ml). To
this, aqueous solution of HCI (25 ml) was added. The reaction mixture was then refluxed for
one hour, cooled and diluted with water. The solid product, thus obtained, filtered and
crystallized from ethanol to get the compound (as).

Preparation of 1-(2’-hydroxy-3°,5’-dichlorophenyl)-2-bromo-1,3-nonanedione (a,) :
1-(2’-Hydroxy-3",5’-dichlorophenyl)-1,3-nonanedione (0.01 mol) was dissolved in a
mixture of ethanol (10 ml) and dioxane (10 ml). To this, calculated amount of liquid bromine
(0.5 ml) was added. The product was not separated even after standing for one hour. It was
then diluted with water and washed with water several times and extracted with ether. The
solvent was removed under reduced pressure to get the white solid of the compound (a,).

Preparation of 5-(2’-hydroxy-3°,5’-dichlorophenyl)-4-(heptan-1-one)-2- amino-1,3-
thiazole (J) :
1-(2’-Hydroxy-3",5’-dichlorophenyl)-2-bromo-1,3-nonanedione (a,) (0.01 mol) and
thiourea (0.01 mol) were dissolved in ethanol (25 ml). To this, aqueous KOH solution (0.01
mol) was added. The reaction mixture was then refluxed for three hours, cooled, diluted with
water and acidified with conc HCI. The product, thus separated, was filtered and crystallized
from ethanol to get the compound (J).

Preparation of 5-(2’-hydroxy-3°,5’-dichlorophenyl)-4-heptan-1-one-2-
[(2-hydroxy-3,5-dichlorophenyl)ethanonylamino]-1,3-thiazole (J°):

A stoichiometeric mixture of 5-(2’-hydroxy-3’,5’-dichlorophenyl)-4-(heptan-1-one)-
2- amino-1,3-thiazole (J) and a-bromo-2-hydroxy-3,5-dichloro acetophenone was dissolved in
ethanol and refluxed for one hour. It was then cooled, diluted with water and crystallized from
ethanol to get the compound (J°).
Preparation of 5-(2°-hydroxy-3°,5’-dichlorophenyl)-4-heptan-1-one- 2-[4-(2-hydroxy-
3,5-dichlorophenyl)-2-mercapto-imidazolo]-1,3-thiazole (J”):

A stoichiometeric mixture of 5-(2’-hydroxy-3°,5’-dichlorophenyl)-4-heptan-1-one-2-[(2-
hydroxy-3,5-dichlorophenyl)ethanonylamino]-1,3-thiazole(J’) and KSCN was dissolved in
acetic acid, refluxed for 4.5 hours, cooled ,diluted with water,and solid product, thus obtained
crystallized from ethanol to get the compound (J”).

The UV, IR, and NMR spectral data :-

Compound (J) :

UV : Spectrum No. 1

The UV-Vis spectrum of the compound (J) reported in dioxane showed Amax value 410 nm
corresponding to n—m+ transition.
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IR (KBFr) :- Spectrum No. 2

3036.60 cm™ (-OH phenolic), 2955.55cm™ (aliphatic -C-H stretching), 3036.60cm™ (aromatic
-C-H stretching), 3797.72 cm™ (-NH stretching), 1538.48 cm™ (-C=N stretching), 1228.56
cm? [(C-N=) stretching], 756.57 cm™ (C-CI stretching in aliphatic), 1073.66 cm™ (C-CI)
stretching in aromatic).

PMR :- Spectrum No. 3
05.2 (hump, 2H, -N-H2) ; 0 6.7 (d, 1H, -CH=C-H) ; 0 6.8 (d, 1H, -CH=C-H); 07to
7.8 (m, 6H, Ar-H) ; offset (region not observed, observed, O-H)

Compound (J”°) :

UV : Spectrum No. 4
The UV-Vis spectrum of the compound J” reported in dioxane showed Amax Value 399 nm
corresponding to n— 7 transition.

IR (KBr) :- Spectrum No. 5

1649 cm™ (=C=0 stretching), 3391 cm™ (-OH phenolic), 2925 cm™ (aliphatic -C-H stretching),
3068 cm™ (aromatic -C-H stretching), 1435.8 cm™ (-C=N stretching), 1305 cm™ [(C-N) (C-
NO>) stretching], 738 cm™ (C-Cl stretching in aliphatic), 2547 cm™ (-S-H stretching).

PMR :- Spectrum No. 6
07.4108.25 (m, 4H, Ar-H) ; 8 0.80 (t, 3H, -CH2-CH3, 8 1.064 (envelope of CH2, 10H, -(CH2)-CH3).

Preparation of Nanoparticles of the Titled Compound:

Ultrasonic Processor Sonapros PR-250MP was used to produce nanoparticles of the test
compound. The test compound was dissolved in dioxane to prepare 0.1 M solutions. This
solution was taken in a beaker and the probe of the sonapras 250 MP was dipped in solution.
These solution was exposed to sonopros MP 250 for 10 minutes separately. The test compound
was converted to nanoparticles. The solvent dioxane was evaporated by conventional heating
method. The size of nanoparticles of the test compound was confirmed by X-ray diffraction
studies using Benchtop x-ray diffraction (XRD) instrument (Miniflex).

The thin film of the nanoparticles of the test compound was prepared on glass slide. This
slide was intr oduced to the X-ray diffraction instrument to get graphical information which
was used for the calculation of the crystal size of test compounds.

Characterisation of Size of Nanoparticles of the Test Compound:

The crystal size of nanoparticles of the test compound is calculated by using Debye -
Scherrer equation.

0.94 A

.Cos 6
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Where,

D = The average crystalline size.

0.94 = The particle shape factor which depends on the shape and size of the particle.

A = is the wavelength.

O =1s the full width at haltf maximum [FWHM)] of the selected diffraction peaks ( = 0.545)

— =1s the Bragg's angle obta ined from 20 va lues which was corresponding to the
maximum intensity peak

in XRD pattern (O = 0.7501 rad).
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Table 1 : Characterisation data of newly synthesized compounds :

Compounds Molecular M.P. % % of element
formula in of C H N S Cl Br
°C | yield
CsHsO-Cl, 54 80 47.90/48 2.95/3 34.15/34.58

a C15HyO4NClI, 250 70 53.10/53.25 | 2.40/2.66 | 3.98/4.18 21/21.77

a Ci5HsOsNCI,Br, 72 70 36.01/36.14 | 1.78/1.80 | 2.78/2.81 14.20/14.25 | 32.08/32.12

a C15H;,04NCl, 132 60 53.14/53.57 | 2.07/2.08 | 4.13/4.16 21.03/21.13

a3 Ci5HyOsNCl, 117 50 50.74/50.84 | 2.45/2.54 | 3.90/3.95 20.03/20.05

a C15sHgOsNCILBr 78 60 41.12/41.57 | 1.78/1.84 | 3.20/3.23 16.08/16.39 | 18.34/18.47

J Ci16H200:N,Cl,S 96 60 51.10/51.20 | 5.30/5.33 | 7.40/7.46 | 7.67/7.76 17.20/17.23

r C24H2,04N,Cl,S 94 70 | 49.85/50.00 | 3.78/3.81 | 4.78/4.86 | 5.50/5.55 24.50/24.65

” CasH10sN3CLS, | 108 70 | 48.60/48.62 | 3.38/3.40 | 6.75/6.80 | 10.35/10.37 | 23.00/23.01
Scheme :

cl

OH OCOCH OH oH
CH,COONa AlCl, Cl,- At
+ (CH,C0),0 /©/ 120°C /C[ < + CHO-(CH,);-CH,
Cl COCH; ¢

COCH,
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_EtOH/NaOH _
CH,),-CH, e OH
(CHy):- ® H H EtOH / ag KOH
=
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@ o) Br gr
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Where :

1) R1= -H, -CeHs
2) R2=-H, -CsHs
EXPERIMENTAL DETAILS AND DISCUSSION OF RESULTS :

Antibacterial Assay :

The compounds (a —J”’) were screened for their antibacterial activity against Gram +ve bacteria
viz. Staphylococcus pneumoniae, Staphylococcus aureus and Gram -ve bacteria viz.
Escherichia coli and Pseudomonas fluorescens at conc. of 1000 ppm by using Agar disc
diffusion method. Ofloxacin used as a standard and chloroform as solvent control. The zones
of inhibition formed were measured in mm and are shown in Table No.2,

Table No.2- Impact of test compounds against plant pathogens :

Sample Code (Gram positive ) (Gram Negative)
Staphylococcus | Staphylococcus | Escherichia Pseudomonas
pneumoniae aureus coli fluorescens
a - 15 12 12
ai - 13 - 12
a 17 14 12 15
as 15 - 12 25
a 14 12 15 12
J 14 15 15 -
J’ 12 13 12 18
J” 12 - 14 25
Reference
Antibiotic (Ofloxacin) (Ofloxacin) (Ofloxacin) (Ofloxacin)

Diameter of inhibition zone (mm)
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RESULT AND DISCUSSION :

Most of the test compounds have shown remarkable and very encouraging antibacterial
activities. A further detailed study in the light of plant pathology is advised.
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Mini Review on biological aspects of 1,3,4-Thiadiazoles
Mr. N.D. Dahake*, Dr. V.H. Masand

Abstract: Thiadiazols are a significant class of heterocyclic compounds with a wide range of
uses in biological, pharmacological, and chemical synthesis. They are also well-known for their
benefits as metal chelating agents, cyanine dyes, oxidation inhibitors, and anti-corrosion
agents. Researchers from all around the world are working on this moiety because of its wide
range of uses, which has helped to enhance the chemistry of thiadiazols. The most recent
information on advancements, novel approaches, synthetic strategies, methods used for
thiadiazole synthesis, and their various medicinal uses, as well as the structure-activity
relationship of the most effective compounds and their physical characteristics, is provided in
this review article. For medicinal and organic chemists working on developing newer
compounds with thiadiazole moiety that may be safer and more effective agents, this article
can be a valuable resource.

Key words: Semi carbazide, thiadiazole, antitumour, antioxidant, anti-inflammatory.

Antibiotic Activity: It has been found that 1,3,4-thiadiazoles have a wide range of antibacterial activity.
Through its several reactivity sites, which have been outlined above, the thiadiazole ring frequently
served as a framework to which various pharmacophore compounds with comparable antibacterial
properties were connected. Quinoline, pyrazole, triazole, piperine, imidazoline, and other well-known
pharmacophore agents were known to exhibit a range of bioactivities (Schem — 1). In order to test the
in vitro antibacterial activity of 2,8-substituted quinolin-1,3,4-thiadiazoleyl acetamide derivatives
against Staphylococcus aureus, Streptococcus pyogenes, Salmonella typhimurium, and Escherichia
coli, Bhat et al.Compounds 183 and 184 demonstrated superior inhibitory effects against S. aureus at
MIC = 16 pg/mL (controlled to amoxicillin MIC = 32 pg/mL), while compounds 185 and 186
demonstrated superior outcomes against pyogenes at MIC = 16 ug/mL (controlled to amoxicillin MIC
=32 pg/mL).

N‘N |

AL O
m ,D_< \7 N\) OCHé

187

Figure 4- Scheme -1

Antiviral Activity: Research on 1,3,4-thiadiazoles’ antiviral efficacy was unsatisfactory. Despite their
best efforts, the majority of the time the researchers only saw moderate or even lower activity. Triazolo
1,2,4-[3,4-b]In vitro anti-HIV-1 (111B) and HIV-2 (ROD) activity in MT-4 cells was significantly lower
with -1,3,4-thiadiazoles with 3,6-substituted by substituted phenyl, heterocyclic groups such as furan,
thiophene, pyrozine, pyridine, pyrrole, coumarin, etc., adamantyl and acyclic C-nucleosides (compound
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214) than the reference drug (Scheme 2). Moreover, 2-arylthioacetamino-1,3,4-thiadiazoles were
produced and assessed for their ability to block HIV-1 reverse transcriptase as non-nucleoside inhibitors
(NNRTISs) through an allosteric interaction with the non-nucleoside inhibitor binding site, or NNBS,
which is a location next to the NRTI binding site. The new 1,3,4-thiadiazole compounds did not perform
as well as their benzoimidazole analogues and the reference drug zidovudine, despite the fact that the
nitrogen atom and the amino group of thiadiazole can form H bonds with the RT NNBS residues and
the 5-position substituent can also contribute to the interaction with NNBS observed through docking
simulation. Comparing thiadiazole compounds to their benzoimidazole equivalents and the reference
medication zidovudine, they did not perform as well.

NH,
5 ;13 D=5=0
s M-N 8 i | ——R
X Hel~¢ ?.r*svkﬁwf‘ 050
< CLX
_Q,'P{‘M DW’ a.‘.-’J"E}
OH 215a-d Nog
—CH a: X=GH, R=H; b ¥=CH, R= 2 5-D1-F; /
214 ¢ X=CH, R= 3 5-Di-CF3 d: X= N, R=46-Di-OCHy  Tpm

Figure 5 - Antiviral Analogues of 1,3,4-Thiadiazole

Antioxidant Activity: Antioxidants can stop chain reactions that could harm or kill a cell by
removing free radical intermediates from oxidation events. Usually, they are reducing agents
like polyphenols, ascorbic acid, or thiols. Similar to chemical antioxidants, a network of
interacting antioxidant enzymes, including catalase, peroxiredoxins, thioredoxin and
glutathione systems, superoxide dismutase (SODs), and catalase, protects cells from oxidative
stress. There is a lot of literature on the antioxidant properties of 1,3,4-thiadiazoles. Compared
to the reference antioxidant propyl gallate, N-(2,4-Dimethylphenyl)-5-(4-nitrophenyl)-1,3,4-
thiadiazol-2-amine exhibited more superoxide anion scavenging action. The presence of a
potent electron-withdrawing group (NO2) may be responsible for stabilising the negatively
charged adduct that superoxide forms. This outcome supported the report by Chidananda.
Notwithstanding the unsurprising results, some (benzo)-imidazothiadiazoles and
triazolothiadiazoles demonstrated potential antioxidant activities against a variety of in vitro
systems, including superoxide radical, 2,2-diphenyl-1-picrylhydrazyl DPPH radical,
microsomal NADPH-dependent inhibition of lipid peroxidation LP levels, nitric oxide
scavenging activity, and microsomal ethoxy resorufin O-deethylase (EROD). When used to
scavenge free radicals (DPPHe, ABTS++, and *OH) in vitro, thiol and aminothiol compounds
formed from 1,3,4-thiadiazoles have been shown to have much greater antioxidant properties
than their comparable analogues derived from benzothiazoles, with thiols being superior to
aminothiols In comparison to the radioprotectors WR-2721 and WR-1065, analogue provided
83% protection against 2-deoxyribose degradation by *OH at 60 uM, scavenging DPPHe and
ABTSe+ free radicals with IC50 values of 0.053 and 0.023 mM, respectively. However, in vivo
tests revealed that benzothiazoles had a more effective radioprotective effect. It was proposed
that there is a direct connection between the aromatic ring's ability to trap radicals and the thiol
function’s ability to capture them. Furthermore, studies in the literature have shown that 1,3,4-
thiadiazoles had less antioxidant activity than oxadiazole units in both nitric oxide and DPPH
techniques.61a,b The mutagenicity effect of cyclophosphamide was able to be mitigated by
melatonin, the pineal gland indole, and its thiadiazol indole derivatives. This reduction in
mutagenicity effect may have been caused by the antioxidant activity of these compounds in
male mice. Additionally, the thiadiazole ring's existence was unable to interfere with its action.
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Melatonin activity, however, was not affected by the mere existence of a thiadiazole ring fused
to a melatonin moiety with an acetonitrile side chain.
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Abstract

Simultaneous non-aqueous conductometric investigation of pharmaceutically potent
ibuprofen-paracetamol combination drugs has been accomplished using the solvent
isopropanol and the titrant KOH in isopropanol. Drugs ibuprofen and paracetamol are distinctly
acidic in nature. These drug combinations are extensively used in medicines and
pharmaceuticals. In present work, ibuprofen-paracetamol combination drugs are
simultaneously investigated by non-aqueous conductometric titration method using the dip
type of glass conductivity cell. This method has been found to be precise for assay of
combination drugs and can be used even in common laboratories. The results are compared to
those obtained by Indian Pharmacopoeia (IP) method.
Keywords : Non-aqueous, conductometric investigation, ibuprofen-paracetamol
Introduction

The literature survey showed that, different pharmaceutical drugs and organic
compounds have been analyzed by the conductometric method3. Good amount of literature is
available on determination of pharmaceutical compounds by acid-base titration method in non-
aqueous solvents as well as other methods. Procedures for non-aqueous titrations are described
in the main pharmacopoeias*®. Conductometric titration method using conductivity cell is also
recommended by the pharmacopoeias. Determination of pharmaceutical compounds by non-
aqueous titration method is discussed and reviewed by many authors”®. In the literature,
different methods are given for the determination of ibuprofeni®!, Non-aqueous
conductometric estimation of ibuprofen in perchloric acid has been reported earlier'?. For the
determination of combination drugs, different methods have been suggested and these are
mostly concerns with the separation of components followed by individual component
estimation using suitable technique. Investigation of pharmaceutically potent ibuprofen-
paracetamol combination drugs by conductometric titration method using solvent isopropanol
was not yet reported in literature. As the drugs ibuprofen and paracetamol are distinctly acidic
in nature, could not be titrated directly with aqueous alkali because of their hydrolysis. The
basic titrants are superior to the alkoxide solvents. These are more susceptible to the
atmospheric moisture and carbondioxide.

Herein, the easy method to investigate the pharmaceutically potent drugs is reported. It
will help in the investigation of raw materials and products for quick check of spurious drugs
that are feared to penetrate the markets. In the reported work, conductometric titrations in non-
aqueous medium using the solvent isopropanol and titrant KOH in isopropanol were carried
out to analyze the ibuprofen and paracetamol in two component combination drugs without
any separation.

Material and Methods

All the titrations were performed by a digital conductometer (Systronics-304) with dip
type of glass conductivity cell having outer diameter of 15 mm and cell constant 1.
Conductivity cell was conditioned in the desired solvent for 24 hours before the use.
Conductometric titrations were carried out at constant temperature using thermostatic bath and
the volume of titration solution was always kept constant (20 ml). Suitable volume corrections
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were applied whenever necessary. Weightings of required drugs and chemicals were made on
Contech, CAH-123 (£0.001 g) balance. Chemicals and solvents used were AR grade. Solvents
were purified and made anhydrous by standard methods®® and titrants were protected from
atmospheric moisture and CO». Drugs used in present work were obtained from pharmaceutical
laboratories. These are pharmaceutical in nature and included in pharmacopoeias*®.

Ten tablets of the same batch of ibuprofen-paracetamol drugs were accurately weighed
and powdered for the present investigation. As per the requirement, quantity of powder
equivalent to about 400 mg of ibuprofen and 325 mg of paracetamol was weighed accurately,
treated with 50 ml of isopropanol and stirred vigorously for dissolving the active component
of the tablets. Binding agents and fillers remained insoluble. Common additives present in the
tablets i.e. calcium carbonate, glucose, lactose, starch, gum etc. were mostly insoluble in
isopropanol. Solutions were filtered, residues were washed with small portions of isopropanol
for three to four times and volumes of solutions were made to 100 ml with isopropanol.
Aliquots of 10 ml of these solutions were diluted to 20 ml with isopropanol and titrated with
0.1 M solution of KOH in isopropanol by conductometric method using a conductivity cell.
Conductometrically, titrant was standardized with 0.1 M benzoic acid in isopropanol. End
points were found out by plotting the graphs and later on amount of drugs present in titrated
weights of tablet powder were calculated. Amount of active components (drugs) present in one
tablet was calculated from the average weight of the tablet. Same tablets were also analyzed by
the method given in pharmacopoeias so as to compare the results.

Results and Discussion

Ten tablets of the same batch of drugs ibuprofen and paracetamol were weighed and
powdered. Powder equivalent to 400 mg of ibuprofen and 325 mg of paracetamol was exactly
weighed, extracted with isopropanol and volume was made to 100 ml. The 10 ml of this
solution was diluted to 20 ml with isopropanol and titrated conductometrically with KOH in
isopropanol. Standardization of titrant was done using standard benzoic acid in isopropanol by
conductometric titration. Weight of drugs ibuprofen and paracetamol in titrated amount of
tablets was calculated. Investigation of same tablets was done by IP method and result for two
tablets of different brands was tabulated. It was observed that, the reported method of non-
aqueous conductometric titration gives quite accurate and comparable results to those obtained
by IP method (Table-1). It is simple, precise and free from indicator error or interferences.
Acidic drugs get hydrolyzed in presence of aqueous alkali, but in non-aqueous medium it can
be avoided. As per the US Pharmacopoeia, alcoholic solution of the acidic drugs is to be titrated
with aqueous alkali and such titration must be performed very fastly for minimizing the
hydrolysis. Present method has not this limitation. The most common additives present in the
tablets i.e. calcium carbonate, sugars, gum etc. are insoluble in isopropanol and do not affect
the results. Conductometric breaks obtained using isopropanol as solvent are quite pronounced
and prominent with minimum error (Graph-1). At the end point, solvent isopropanol permitted
a large change in the concentration of solvated proton. Solvent isopropanol can be purified and
made anhydrous very easily. Its dielectric constant is smaller. Present method is simple than
other one, where the components are separated and investigated by spectrophotometric,
chromatographic or other techniques.

Table-1 : Conductometric investigation of ibuprofen-paracetamol combination drugs

Sample Label Claim (mg) Weight Found by IP method (mg) [Weight Found by present method (mg)
Ibuprofen Paracetamol Ibuprofen Paracetamol Ibuprofen Paracetamol

DT-01 400 325 398.80 326.80 399.10 327.50

DT-02 400 325 401.90 317.10 402.60 319.70
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Graph-1 : Conductometric investigation of ibuprofen-paracetamol combination drugs
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Conclusion

Simultaneous non-agueous conductometric investigation of pharmaceutically potent ibuprofen-

paracetamol combination drugs is fast, simple, precise method. It can be worked out in all common
laboratories without the use of any kind of sophisticated equipments. For titration of drugs in non-
aqueous medium, solvent isopropanol was found to be good one with accurate results. KOH in
isopropanol was found to be better basic titrant to the alkoxide solvents that are susceptible to
atmospheric moisture and carbondioxide.
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Abstract

A new cascade oxidative cyclization reaction of N-Cbz hydrazones with internal
alkynes has been explored for the preparation of isoquinoline derivatives using Cp*Colll-
catalyst via C-H and N-N bond functionalization. N-Cbz hydrazones are rarely explored as
directing group for redox-neutral [4+2] cyclization reaction through the cyclometallation and
this catalyst system does not require any external oxidizing agent as well as silver or antimony
salt. The demonstrated efficient approach has been utilized for the synthesis of different
isoquinoline derivatives with good regioselectivity and yields.

Introduction

Transition metal-catalyzed C-H bond functionalization is vital for modifying organic
molecules, particularly in drug synthesis and green chemistry. Current efforts are directed at
enhancing Cp*Co(CO)I2-catalyzed C-H bond activation with first-row transition metals [1-5].
Isoquinoline derivatives, essential for diverse pharmacological applications and as catalyst
ligands, are employed in materials, dye, and paint industries using various name reactions. In
recent decades, C-H bond activation has become a pivotal pathway for achieving high yields
in isoquinoline derivative synthesis [6-12].

K
Ry H Ra Cp*Co(CO)lz-10 mol%
SAELLIO y ) NaDAc-5 molt =N
£ -
+ \ A,
H RS CFaCH;0H 3

Rz
19 examples upto 90% yield
Scheme 1. Transition metal catalyzed annulation reaction for the synthesis of isoquinoline.

Exploring transition metal-catalyzed isoquinoline synthesis has faced challenges like
external oxidant requirements, expensive catalysts, and limited starting materials. Addressing
these issues, the Zhu group showcased the use of the affordable cobalt catalyst for C-H/N-N
bond activations. [13-17]. Challenges in existing protocols, such as the use of air and silver
salt, highlight the need for a cost-effective Co-catalyzed synthetic protocol without external
oxidants [18].

Our research expedites ortho C-H bond activation, utilizing Cp*Co(lll) in a redox-neutral
cyclization with the seldom-studied N-Cbz hydrazone, providing an elegant, cost-effective, and
user-friendly method for isoquinoline synthesis without the need for silver salt and with an
external oxidant.

Results and discussion

Optimizing reaction conditions using 0.5 mmol N-Cbz hydrazone and
diphenylacetylene in 2 mL trifluoroethanol with Cp*Co(CO)I2, NaOAc, and AgSbF6 resulted
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in a satisfactory 71% yield for isoquinoline 3a at 100 °C for 16 hours; further screening
revealed varying impacts of acetate sources and solvents on product yield, with the absence of
silver hexafluoroantimonate salt surprisingly having no effect on the final yield.

Raising the reaction temperature to 110°C significantly impacted product yield, while no
change was observed at 120°C. Extending reaction time to 18 hours had no effect, but reducing

it to 14 hours resulted in a lower yield. The optimal catalyst loading for the model reaction was
found to be 10 mol% (Table 1, entries 12-17).

Ry |,
SneMeb
Z 4+
H
1
SN SN N SN
& &
Ph Ph  MeO PR F Ph
Ph

Ry Cp*Co(CO)I»-10 mol%
NaOAc-5 mol%

CF3CH,OH

N I\EU\

g\
t'°3,°\/20
‘é\;— as

Ph Ph Ph
87% (3a) 88% (3b) 90% (3c) 80% (3d)
SN SN SN SN
7 > & &
cl Ph  Br Ph  O,N Ph Ph
Ph Ph Ph Ph
77% (3e) 72% (3f) 63% (3g) 71% (3h)
Et
MeO Ny cl Ny Ny Sy
& &
Ph “ph  Cl @ “Ph Ph
Ph Ph Ph Ph
76% (3i) 70% (3j) 85% (3k) 89% (31)
Ph O
SN SN O SN SN
\
Z “ph Z ph “ ph “ “ph
Ph Ph Ph Ph
85% (3m) 82% (3n) 81% (30) 84% (3p)
SN SN SN
&
Et “ “Ph “ “ph
Et Et Me
72% (3q) 81% (3r) 79% (3s)

Scheme 2. The scope of substituted N-Cbz hydrazones and Alkynes.?

Under optimized conditions, our versatile protocol produced promising isoquinoline
products (87—-78% vyield) from various substituted N-Cbz hydrazones, showcasing adaptability
with electron-donating and -withdrawing groups. Notably, substituting N-Cbz hydrazone
without a substitute yielded product 3a significantly, and introducing methyl and methoxy
groups increased yields (88% and 90% for 3b & 3c). Electron-deficient groups (fluoro, chloro,
bromo, nitro) yielded products with 80%, 77%, 72%, and 63% yields (3d-3g), and varied
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positions of functional groups minimally impacted yields. The reaction with diphenyl acetylene
and meta-methyl N-Cbz hydrazone resulted in a 71% yield (3h). Annulating disubstituted N-
Cbz hydrazones yielded product 3k with an 85% yield. Isoquinoline products from various
ketones (31, 3m, 3n, 30) showed yields of 89%, 85%, 82%, and 81%, respectively.

Diphenyl acetylene and N-Cbz hydrazone, derived from a heterocyclic ketone, effectively
yield the desired product (3p) in satisfactory yield. Exploring various N-Cbz hydrazones, we
further investigated different alkynes for isoquinoline derivative preparation, where 3-hexyne
and unsymmetrical alkynes (but-1-yn-1-ylbenzene and prop-1-yn-1-ylbenzene) produced the
corresponding products (3q, 3r, 3s) with good yields.

Conclusion

Developed a redox-neutral Cp*Colll-catalyzed dehydrative cyclization of N-Cbz
hydrazones with alkynes, eliminating the need for silver salt or an external oxidant, yielding
multi-substituted isoquinoline derivatives efficiently.
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ABSTRACT

One step synthesis of 7-(3-substitutedimino-1,2,4-dithiazolo)-4-methyl-2H-chromen-
2-one (lla-e) was carried out by oxidative cyclisation of 7-(5-substituted-2,4-dithiobiureto)-4-
methyl-2H-chromen-2-one (la-e) by using liquid bromine in chloroform medium as an
oxidizing agent. The synthesized compounds from these reaction conditions were characterized
on the basis of elemental analysis, chemical characteristic and IR, PMR MASS, spectral data
and antimicrobial activity against gram positive and gram-negative bacteria such as S. typhi,
E. coli, S. aureus, A. aerogenes, B. subtilis and B. megatherium. etc.
Keywords: 7-(5-substituted-2,4-dithiobiureto)-4-methyl-2H-chromen-2-one, liquid bromine,
chloroform, ammonium hydroxide ethanol, gram positive and gram-negative bacteria etc.

INTRODUCTION

Organic compounds containing thiadiazol® as the heterocycles in their structure are
identified for their biological activities, pharmaceutical activities, industrial applications,
agricultural purposes and in medicinal sciences?2. Basically, structure of thiadiazol is five
member nitrogen and sulphur containing heterocyclic compound. Presence of sulphur and
nitrogen in its structure enhances the biological potential of the thiadiazol. Kalogirou* had
reported 1,2,3-dithiazole for the antimicrobial activities, Laitinen et al.®> reported the 1,2,3-
dithiazole for the antibacterial activities, Matysiak® had reported thiadiazol and some different
substituents attached thiadiazol directly or indirectly shows effect directly in their biological,
medicinal property.

Similarly, Sayed’ has prepared the thiadiazol based coumarin the best antimicrobial
activities. The biological as well as industrial applications of coumarin® get enhanced due the
presence of the thiadiazol nucleus in their structure. This 1,2,4-dithiazole synthesis technique
is quicker, less complicated, less expensive and requires less time.

MATERIAL AND METHOD

Material

All the chemical used were of loba chemie (AR grade).
Method:

In the present experiment for the synthesis of different substituted 7-(3-
substitutedimino-1,2,4-dithiazolo)-4-methyl-2H-chromen-2-one by using liquid bromine in
chloroform medium. Reaction mixture was kept at room conditions for 4 hours.

EXPERIMENTAL

All the chemicals used for the synthesis must be purified. After refluxing the purity of
the compounds were checked by TLC (aluminium TLC) with thin layer thickness of 200 um.
The melting points of all synthesize compounds will be recorded using hot paraffin bath. The
carbon and hydrogen analysis were carried out on Carlo-Ebra-1106 analyser Nitrogen
estimation were carried out with colmon-N-analyzer-29. IR spectra were recorded with Bruker
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spectrometer in the range 4000-400 cm™. PMR spectra were recorded on VARIAN 400 MHz
spectrometer with TMS as internal standard using CDCL3and DMSO Solvent.
GENARAL PROCEDURE

In a clean China dish paste of 7-(5-substituted-2,4-dithiobiureto)-4-methyl-2H-
chromen-2-one (la-e) was prepared in chloroform and 5% liquid bromine in chloroform (2 ml)
was added with constant stirring at room conditions. During the addition of bromine solution
to firstly the colour of bromine disappear, addition of bromine was continued till colour of
bromine appears and persists to the paste. Reaction mixture was kept for 4 hours at room
conditions. On basification of the reaction mixture with dilute ammonium hydroxide solution,
pale yellow solid of (Il1a-e) obtained.

Similar procedure was adopted for the synthesis of all the derivatives in the series.
The tentative reaction for the formation of product is depicted below,

Reaction
NH NH
i \(/ \,/NH N
ro _
CHyq
7-(5-substituted-2,4-dithiobiureto)-4-methyl-2H-chromen-2-one
(la-e)
BrleHCI3
S—s
N )\
d N NH o. .o
R
=
CHg

7-{[3-(substituted)-1,2,4-dithiazol-5-ylJamino}-4-methyl-2H-chromen-2-one
(Ia-e)

Similarly, 4-methyl-7-{[3-(phenylimino)-1,2,4-dithiazol-5-yl]Jamino}-2H-chromen-2-
one (llb), 7-{[3-(tert-butylimino)-1,2,4-dithiazol-5-ylJamino}-4-methyl-2H-chromen-2-one
(l1c), 4-methyl-7-({3-[(4-methylphenyl)imino]-1,2,4-dithiazol-5-yl}amino)-2H-chromen-2-
one (lId) and 7-({3-[(4-chlorophenyl)imino]-1,2,4-dithiazol-5-yl}amino)-4-methyl-2H-
chromen-2-one (lle) were synthesized from the oxidative cyclisation 7-(5-phenyl-2,4-
dithiobiureto)-4-methyl-2H-chromen-2-one (Ib), 7-(5-tert-butyl-2,4-dithiobiureto)-4-methyl-
2H-chromen-2-one (Ic), 7-[5-(4-methylphenyl)-2,4-dithiobiureto]-4-methyl-2H-chromen-2-
one (Id) and 7-[5-(4-chlorophenyl)-2,4-dithiobiureto]-4-methyl-2H-chromen-2-one (le) with
liquid bromine in chloroform medium respectively by the above mentioned procedure.
RESULT AND DISCUSSION
Spectral characterization results for all the synthesized compounds are given below
Spectral Characterization
1) 7-{[3-(Ethylimino)-1,2,4-dithiazol-5-ylJamino}-4-methyl-2H-chromen-2-one (l11a)

Yellow solid, C14H13N30,S;, Yield-87%, M.P.-142 °C. %Composition found (calculated): C-
52.59(52.64), H-4.07(4.10), N-13.14(13.15), 0-10.01(10.01) and S-20.03(20.07). IR spectrum
(cm™): 3130.50 (Ar C-H stretching), 1140.12(C=S stretching), 3340.43 (NH stretching) and 1740.41
(C=0 strech lactone). PMR spectrum: The spectrum of a compound was carried out in CDCls. This
spectrum distinctly displayed the signals due to singlet 3 protons of -CHjs gives singlet at 6 2.4 ppm
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2)

3)

4)

5)

due to attachment with aromatic ring, 3 protons of -CH= of aromatic ring gives doublet at 8 7.7, 7.74
and 7.3 ppm, 1 proton of -CH= of conjugated lactone gives singlet at 6 5.84 ppm, 2 protons of -CH>
gives quartet at & 3.5 ppm, 3 protons of -CHs gives triplet at 6 1.38 ppm, 1 proton -NH attached
between thionyl group and phenyl ring also desheilded due to thioamide position and gives signal at
3 3.9 ppm. Mol. Wt.: 319.40.
4-Methyl-7-{[3-(phenylimino)-1,2,4-dithiazol-5-ylJamino}-2H-chromen-2-one (11b)

Yellow solid, CisH13sN30,S;, Yield-85%, M.P.-134 °C. %Composition found (calculated): C-
58.78(58.83), H-3.53(3.56), N-11.43(11.43), O-8.70(8.70) and S-17.41(17.45). IR spectrum (cm"
1): 3050.12 (Ar C-H stretching), 1090.06 (C=S stretching), 3400.12 (NH stretching), 1753.94 (C=0
strech lactone) and 1580.29 (NH bending). PMR spectrum: The spectrum of a compound was
carried out in CDCls, This spectrum distinctly displayed the signals due to singlet 3 protons of -CH3
gives singlet at § 2.4 ppm due to attachment with aromatic ring, 4 protons of -CH= of aromatic ring
gives doublet at 8 7.7, 7.3, 7.4 and 7.6 ppm, 1 proton of -CH= of conjugated lactone gives singlet at
8 5.85 ppm, 1 proton -NH attached between thionyl group and phenyl ring also desheilded due to
thioamide position and gives signal at & 3.8 ppm. Mol. Wt.: 367.44.

Synthesis of 7-{[-3-(tert-butylimino)-1,2,4-dithiazol-5-ylJamino}-4-methyl-2H-chromen-2-
one(llc)

Yellow amorphous solid, CisHi17N3S0, yield 85%, M.P. 110 °C, % Composition found
(calculated), C-55.33(55.33), H-4.94(4.93), N-12.09(12.09), 0-9.20(9.20), S-18.45(18.45). IR
spectrum (cm™): 3450.12 (N-H stretching), 3034.72 (C-H Ar Stretching), 1560.56 (N-H Bending),
1120.12 (C=S stretching) and 1740.40 C=0 stretching(lactone). PMR spectrum: The spectrum of
a compound was carried out in CDClIs;. This spectrum distinctly displayed the signals due to singlet
of 3H of —(CHs) at & 2.42 ppm, singlet of 9H of —(CH3)3 at 6 1.35 ppm, singlet of 1H of -CH= of
conjugated lactone gives singlet at 6 5.8 ppm, 3 protons of -CH= of aromatic benzene ring gives
doublet at 6 7.7, 7.4 and 7.7 ppm and singlet of -NH at 5 3.4 ppm. Mol. Wt.: 347.45.
4-Methyl-7-({3-[(4-methylphenyl)imino]-1,2,4-dithiazol-5-yl}amino)-2H-chromen-2-one (I1d)
Yellow solid, CigH15N30,S;, Yield-88%, M.P.-118 °C. %Composition found (calculated): C-
59.76(59.82), H-3.93(3.96), N-11.01(11.01), O-8.38(8.38) and S-19.77(16.81). IR spectrum (cm’
1):3052.15 (Ar C-H stretching), 1050.20 (C=S stretching), 3470.12 (NH stretching), 1735.12 (C=0
stretch lactone), 1570.12 (NH bending) and 2930.52 C-H (CHs stretching). PMR spectrum: The
spectrum of a compound was carried out in CDCls, This spectrum distinctly displayed the signals
due to singlet 3 protons of -CHs gives singlet at 6 2.4 and 2.02 ppm due to attachment with aromatic
ring, 5 protons of -CH= of aromatic ring gives doublet at 6 7.2, 7.7, 7.03, 7.3 and 7.6 ppm, 1 proton
of -CH= of conjugated lactone gives singlet at & 5.8 ppm, 1 proton -NH attached between thionyl
group and phenyl ring also desheilded due to thioamide position and gives signal at 4 3.5 ppm. Mol.
Wt.: 381.47.
7-({3-[(4-Chlorophenyl)imino]-1,2,4-dithiazol-5-yl}amino)-4-methyl-2H-chromen-2-one (lle)
Yellow solid, C1sH12N302S,Cl, Yield-84%, M.P.-130 °C. %Composition found (calculated): C-
53.74(553.79), H-2.98(3.009), N-10.45 (10.45), O-7.96(7.95) and S-15.92(15.95). IR spectrum
(cm™): 3080.45 (Ar C-H stretching), 1160.50 (C=S stretching), 3470.15 (NH stretching), 1745.12
(C=0 strech lactone), 1570.01 (NH bending) and 2950.63 C-H (CHj stretching). PMR spectrum:
The spectrum of a compound was carried out in CDCls. This spectrum distinctly displayed the signals
due to singlet 3 protons of -CHj; gives singlet at & 2.3 ppm due to attachment with aromatic ring, 4
protons of -CH= of aromatic ring gives doublet at 6 7.29, 7.78, 7.54, 7.35 and 7.60 ppm, 1 proton of
-CH= of conjugated lactone gives singlet at 6 5.86 ppm, 1 proton -NH attached between thionyl
group and phenyl ring also desheilded due to thioamide position and gives signal at & 3.5 ppm. Mol.
Wi.: 401.88.

CONCLUSION

In the present research work is cheaper and less time consuming method for synthesis of
organic compound (lla-e). In all the synthesized compounds give the maximum yield of
product (11 a-e). A variety of coumarin based 1,2,4-dithiazole derivative can be synthesised for
their antimicrobial activities adopting the method.

PHARMACOLOGICAL STUDIES

Antimicrobial Activity
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All the synthesized compounds (11-a) to (11-e) were screened for antibacterial activity
against S. typhi, E. coli, S. aureus, A. aerogenes, B. subtilis and B. megatherium. by disc
diffusion method was performed using Mueller Hinton agar as well as nutrient agar medium.
Each and every compound was tested at conc. 50 pg/ml in ethanol. The zone of inhibition of
all the synthesized compounds were measured after 24-hour incubation at 37 °C. Standard
drug used for comparison the activity was Ciprofloxacin.

Table 1: Synthesized compound Ila-e activity against Gram +ve and Gram -ve bacteria.

Table No. 1.1- Antimicrobial sensitivity test against bacteria (after 24 hours at 37 °C
temp.)
(zone of inhibition in mm)

SR Gram positive Gram negative

I\!o compd au?éus sutl?t'ilis megat?{erium S-typhi | E. Coli aerogénes
11 | KUD-Ila 12 00 12 12 00 12

12 | KUD-IlIb 14 12 14 14 12 16

13 | KUD-lIc 12 14 00 14 00 16

14 | KUD-IId 14 14 11 14 14 11

15 | KUD-Ille 18 14 11 16 12 12

27 gﬁ%ﬁgggiacm 18 20 22 24 16 12

Anti-microbial activities of 7-(3-substitutedimino-1,2,4-dithiazolo)-4-
methyl-2H-chromen-2-one
30

25
20

15

10
5
0

KUD-Ila KUD-Ilb KUD-IIc KUD-IId KUD-lle Standard
Ciprofloxacin

W S.aureus M B.subtilis ™ B. megatherium S.typhi ME.Coli MA.aerogenes
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Effect Of metal-ligand complexon germination of some vegetable plants

Prof. M.M.Rathore and C.N.Deshmukh
Department of Chemistry,VidyaBharti Mahavidyalaya, Amravati

Plant physiology will probably also assume an increasingly important role in
agricultural research problems. As world population increases, mankind faces enormously
complex problems. One of the primary tasks of the future will be to increase food, forage, fiber
and wood production substantially throughout the world. Today the application of various
chemical salts to soils is a basic feature of agricultural practice.

In the present work, Chalcone(an a,B-dihydroxy Ketone)treatment on Vegetable plant’
is selected for study as they have both nutritional as well as medicinal value. Since organic
drugs have intense biological activity and since no work is reported on the biological
applications of binary complexes of Fe (I11) with ligand(chalcone) and comparing with pure
ligand, metal and control solution doubly distilled water to study the effect of complex, metal,
ligand and control solution on germination survival, seedling height, etc. on fenugreek and
Spinish plants in order to make suggestion whether complex, metal and ligands can be used
as plant growth regulators.

The following aspects were studied in laboratory.
1) Estimation of Root / Shoot Ratio in soil & soilless media.

2) Estimation of chlorophyll contents in soil & soilless media.

EXPERIMENTAL:-
The information about the role of metal complexes in biological systems, their

concentration and presence in different equilibria is of immense importance. Greshon et. al.l

2 reported that the activity of metal chelates is considerably increased as compared to that of
the free metal and ligand alone on their complexation. The Shel et. al.® and Shashindharam et.
al. observed the antifungal and antibacterial activities of complexes shows that they are more
active as compared to free ligand and metal involved.

Rare earth ions are used as probe in bio-chemistry of calcium. Zielinski et. al.% showed
that, Lanthanide ion could substitute the calcium ion to produce active enzyme system. Some
bivalent metal ions have been reported to be useful in agriculture as plant growth regulators.
Such a vast uses of lanthanide necessitate concentrating on the study of lanthanides and ligands
for studying the germination pattern.

The complexes of transition metal with bis-alkyl thiourea are prepared and their
herbicidal and plant growth regulating activity are tested with wheat and cucumbers by Darnall

et. al.b.
Sayed amir et.al.” studied effect of some heavy metals on seed germination of canola,

wheat, safflower evaluate phytoremedial potential.

K. Abraham et. al.? also studied effect of heavy metals on seed germination of archis
hypogeae. L

Shivakumar C. K. et. al.? also observed the presence of beneficial fungus and effect of
copper and zinc metal absorption on growth and metal uptake of legumineous plants as
although these metals are required in traces but are important for growth.
A. Ramteke et. al.'% studied the effect of chlorosubstituted pyrrazole and their complexes
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on spinach at different pH.
Recently J.G.Wu et. al'! 18, 23 studied effect of complex on plants.

SYNTHESIS OF CHALCONE BY KNOWN METHOD
THE CHALCONE WAS PREPARED BY KNOWN LITERATURE METHOD AND WAS CONFIRMED BY
MELTING POINT AND ALSO THE STRUCTURE WAS CONFIRMED BY IR SPECTROSCOPY AS

SHOWN IN SPECTRA.
Step I: Preparation of p-cresyl acetate from p-cresol

GCDCH,

OH

|
2N N
[ |J ¥+ (CHjcope  CHeCODNa []
5

> 2
\_/ acetic \|/
CH3 anliylride CH3
p-Cresol p-cresyl acefate

Step Il:Preparation of 2-hydroxy-5-methylacetophenone from p-cresyl acetate

OH

QCOCH, o
1]
/l _/;j]\ -C—CHa
E Ar In_ﬂiudx_:alf.“l, > L |r

— *‘-1“; I/

O3 CH3
Cresvl tat 2-lpydroxy-5-methyl
EEan s acetophenone

Step I11:Preparation of chalcone from 2-hydroxy-5-methyl acetophenone

OH
?H. " " [\
Lo =—{1 )
| e C-CH=CR—{ |}
/ [—CH; Lo _ Y ¥ \"\ &y
™ 4% KaOH | © s,
” S NS
S Benzaldehyde CH3
2-hydroxy-5-methyl Chalcone
acetophenone

MATERIAL AND EXPERIMENTAL METHODS

*  Metal ions:-
were prepared using distilled water and the seeds of fenugreek and Spinach \yere soaked

in both metal solvents.
» Ligand:-
The organic compound was prepared were dissolved in proper solvent and

above seeds are soaked for 2-3 hours.
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Metal ion + Ligand:-  The mixture of FeCl3 gnq organic compound (chalcone) and
MgCI2 and organic compound (chalcone) were dissolved in the distilled water and seeds
are soaked.

Media:-For the germination of the above vegetables seeds, two types of the medias
are used.
1) Soil media (media A)
2) Soilless media (media B)

EXPERIMENTS PERFORMED :-

In general practice, various chemicals are used in agricultural as an important ingredient
of various pesticides, insecticides, fertilizers, etc. to improve the crop yield. Amongst several
economical important plants Fenugreek and Spinach are selected as a plants system. These
plants are in ideal systems to study the germination and growth pattern. Further, their
economical importance is reflected by its wide use for food. The important uses these plants
in daily life are persuasive to study its response against metal ion, ligand and its complex
regarding to physiological processes; particularly germination is a vital process for the growth
of plants. Therefore, these plants are selected as a plant system.

1]Healthy seeds were taken and thoroughly washed using doubly distilled water. Seeds from
these healthy seeds of equal size were chosen, immersed in tested solution. These seeds soaked
were taken out of each solution the seeds are sown in germination trays of all medias.

2]Effect of ligand, metal Fe (I11), complex and metal Mg (11), complex on chlorophyll in the
leaves of vegetables plants were studied.

After sufficient growth, green fresh leaves were collected, as they contain
chlorophyll pigments and chlorophyll content was determined spectrophotometrically given by

Jahagirdar D.V.?

ESTIMATION OF CHLOROPHYLL IN LEAF PIGMENT:-

Procedure:- Collect the fresh leaves weigh around 1 gm of leaves and cut them into small
pieces. Add 5 ml of water and transfer the mixture to a blender. Homogenize the mixture by
blending it intermittently for 3-4 minutes.Take 0.5 ml of homogenous mixture and add 4.5 ml
of 80% acetone to it. Thoroughly shake the content, centrifuge it. Collect the supernatant
liquid and measure its optical density at 645 and 663 nm.

« Parameters:-Plants growth is decided on the basis of parameters such as percentage
of germination survival, seedling height, shoot length, root length (root length / shoot
length) and thickness of young leaf having high values compared to control system.
The germination was noted after7days ,14 days and 22days for all Plants. After
noteing the survival of the plants, they were taken out of the medias. The seedling
height (root length / shoot length) was measured. The average values of these
parameters are presented in Table 1

RESULT AND DISCUSSION

Some attempts have been made by Bera et. al.13 to study the effect of tannery effluent
on seed germination, seedling growth and chloroplast pigment content in mungbean.
Adhikari et. al.14 have observed the effect of raw savage water on mustard. Recently Farzin
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M. Parabia et. al.'® in their present investigation, effect of ligand, complex and metal ion on
percentage seed germination, root length, shoot length (root / shoot ratio) has been studied.
ROOT LENGTH, SHOOT LENGTH AND ROOT / SHOOT RATIO

Germination starts when the seed shows emergence phase of growth, which begins,
with penetration of embryo from the seed coat and end with development of root and shoot
system. The elongation of shoot axis follows emergence of radical.

The rate and extent of elongation is subjected to a variety of controls, including
nutrition, hormones and environmental factors. Though the root and shoot evelopment start
within a fraction of time but the further developments may vary according to the nutrients
required for the development of root and shoot independently. Therefore, root and shoot length
differs from each other.

Table 1:-Effect of Different Treatment on Vegetable Plant in Respect of Parameters in Soil
and
Soilless Media.

Sr.N Parameters Fenugreek Spinach

o Soil Soil
Soilless Soilless

1 % Germination 736% | 86% 88% | 90.4%

2 Seedling 1196 |12.2 9.77 |10.6
Height(cm) 6

3 Shoot Length(cm) 6.44 | 6.46 6.04 |6.29
4 Root length(cm) 552 | 5.76 3.74 |4.28
5 Shoot/Root Ratio 1.17 |1.15 1.68 |1.50

Table 1 clearly indicates that percent germination in soilless medium is higher
followed soil media. Similarly the root length and shoot length which is called as seedling
height shows a significant development of root / shoot length i.e. height of seedling highest in
chalcone + Mg as compaired to over all the treatments and subsequently followed by chalcone
+ Fe, metal ion Mg, chalcone and control (d/w) respectively in all cases. When we compare
the performance of all the treatments for different parameters in soil and soilless media. The
germination & growth parameters are studied in soil and soilless media. Soilless media shows
better performance as against soil media in all the treatments.

Mg is a major constituent for the formation of chlorophyll molecule which helps in the
process of photosynthesis for the production of food materials in the plant i.e. sugar
synthesis.With combination of chalcone + Mg plays a pinnacle role in keeping all the system
working properly. This may be the reason for the better performance.

Fe plays major role in energy transfer within the plants and also brings about
chlorophyll development and formation. It is also a constituent of certain enzyme and protein.
With the combination of chalcone plays a major role in keeping all the plant system working
properly may be the reason for a good performance.

The germination of seed and development of the seedling is better in soilless media
than the soil media. Because there is less resistance for the root development and shoot

76



National Conference on "Recent Advancements in Science & Technology" ISBN : 978-81-19931-25-5

development in soilless media than the soil media may be the reason for better, overall
development of the plant.

. CHLOROPHYLL CONTENT
Photosynthesis is the process in which the light energy will be converted into chemical
energy. There are some basic requirements for the process of photosynthesis as CO2 H20 and

light energy besides of course, the structural framework of green plant in the form of
chloroplast, which is a unique cell having most important role in all the physiological reactions,
starting from the absorption of light energy. Basically, among the smallest group of
coordinating pigment molecules necessary to effect a photochemical
act, the most important pigments involved in photosynthesis are chlorophyll and carotenoid.
Table 2-3 clearly shows that absorption of plant leaves is higher at 663 nm in all the
treatments. These tables also clearly indicates that the amount of chlorophyll is more in
chalcone + Mg. Followed by chalcone + Fe, metal ion Mg, chalcone and control (d/w) in both
soil and soilless media.
Obviously the chlorophyll content is highest in chalcone + Mg in both soil and
soilless medias. Because of Mg is major constituent for the formation of chlorophyill.

Table 1:-Effect of different treatment on chlorophyll content in respect to soil media

Sr.No. Nameof Treatment  Treatment  Treatment Treatment Treatment
vegetable with with with with Metal with
plants Ligand  Ligand+Mg Ligand+Fe  ion Mg distilled
water
1 Fenugreek  8.22x10°  10.162x10° 8.363x10° 11x1073 5.64x1073
3
3 Spinach 4.71x10°  7.65x10°3 5.61x10°%  8.09x10°  4.50x1073

Table 2:-Effect of different treatment on chlorophyll content in respect to soilless media

Sr.No. Nameof Treatment  Treatment  Treatment Treatment Treatment
vegetable with with with with Metal with
plants Ligand  Ligand+Mg Ligand+Fe  ion Mg distilled
water
1 Fenugreek  11.9x10°  14.8x10°  12.5x10° 19.3x10°  10.3x10°3
3 Spinach 7.41x10°  8.45x1073 8.31x10°  9.93x10°  5.41x10®

When we compare the performance of all treatments for different parameters, in soil
and soilless medias. It is clearly observed that soil less media shows better result in respect of
germination percentage, development of seedling during the experimental period.
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Result of effect of metal ion Mg, Chalcone, Chalcone+ Mg and control (d/W) and
chalcone+ fe, on germination, seedling development clearly revels that, Chalcone +Mg shows
significant better performance overall the treatments. All the parameters are considered, while
finding out the results. In general order in all the parameters performance wise Chalcone+Mg
stood first followed by metal ion Mg, Chalcone Chalcone+fe and control (D/W).

The germination and growth parameter are studied in soil and soilless media. The
soilless media shows better performance as against the soil media in all the treatments.

Mg is major constituents for the formation of chlorophyll molecule which helps in the
process of photosynthesis for the production of food materials in the plants ,i.e sugar synthesis
with the combination of Mg chalcone plays a pinnacle role in keeping all the plant system
working properly may be the reason for a better performance.

Mg is a secondary importance element essential for the plant growth. Which is also a
constituents of many enzyme the detail information about Mg is already mention in the above
para. So, keeping in view of all the characteristics of Mg plays a pivotal role for a good
performance against the other treatments.

Germination of seed and development of seedling is better in the soilless media than

the soil media, because there is less resistance for the root development and shoot development
on the soilless media than the soil media, may be the reason for better overall development of
the plant.
The analysis perform for finding out the total chlorophyll in green leaves of the plant. The
results of analysis clearly indicates that metal ion Mg is having highest chlorophyll content in
both soil and soilless media than the remaining treatment like Chalcone+Mg, Chalcone+fe ,
Chalcone and control (D/W).
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Abstract

Anthropogenic and industrial activities release heavy metal ions into the water. They may be
poisonous or carcinogenic in nature and has serious risks to both aquatic environments and
people. Heavy metal removal from wastewater is a severe issue as a result. The adsorption
method is advantageous for removing heavy metals from wastewater due to its accessibility,
affordability and eco-friendliness. High removal capacity of commercial adsorbents and bio
adsorbents are both utilized to remove heavy metals from wastewater. This review article
intends to gather erratically collect data on the many adsorbents used for heavy metal removal
and to provide details on the commercially available and natural bio adsorbents utilized in
particular for the removal of copper, lead, Nickel and cadmium.

KEYWORDS: Biosorption, Bio adsorbent, Heavy Metals ions.
1. Introduction

Environmental contamination is one of the major issues of this century as a result of industrial
development and the manufacturing of diverse industrial products around the world. [ Heavy
metal mercury can accumulate more quickly in cropland and bodies of water as a result of
mining, smelting and sewage irrigation. Through sewage irrigation, mercury can go to crops,
which could be harmful to human health. PIA significant amount of chromium is found in the
waste water from chromium mining, smelting, manufacturing, planting, metal processing,
tanning, paints and pigments, printing and dyeing. Recently there has been a lot of interest in
studying how to use agricultural waste products as adsorbents to remove heavy metals from
industrial effluents. A component of biotechnology is the use of agricultural by-products in the
process known as bio-sorption to remove heavy metal ions from the environment. This is
acknowledged as a new method for treating heavy metal-polluted streams. The metals of
immediate concern, according to the World Health Organization are Cr (I11), Cr (V1), Zn, Cd,
Cu, Ni, Hg, Pb, Al and Mn. IEnvironmental pollution brought on by human activity has grown
dramatically over the past few decades and has reached alarming levels in terms of its negative
effects on living things. ® The higher concentration of heavy metals causes adverse changes in
color, test, odor of water and it also stains clothes and utensils. The Overload of heavy metals
may cause severe health problems such as liver cancer, diabetes, cirrhosis of liver, disease
related to heart and central nervous systems, infertility, etc. [°]
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2.Material and Methods: -

ISBN : 978-81-19931-25-5

Sr | Name of Heavy Initial pH Contact Adsorbent Maximum | Langmuir Referen
no | adsorbent metal conc. time in amount adsorption | isotherm fit | ce
used ion minuts/hr. capacity
removal | PPMoOr
mgl-
1 Soybean oil Cd, Zn, 100-300 1-5 1-60 0.02-2gm T.Maha
residue Pb . mudion
Cd=40min 0(2022)
Zn=20min
Pb=10min.
2 | 1.Biochar(B | Hg* 0.5-20 11.722 Y.Bai
) and J.
,9.152 Hong
2.Modified (2021)
biochar 2hr
(MB)
3.Bentonite
(BE)
4.Biochar —
bentonite
composite
3 Wheat Cr(VI) 200 3 125.6 Langmuir Y.Chen
straw, (2020)
Cr(11n) 5 68.9
Corn straw
87.4
62.3
4 1.Carbonize | Cr 15 2-10 20min- 0.2-0.6 S.M.
d corn husk . 40min o Batagar
Ni Agitation awa
2.Uncarboni rate(100-
sed corn Mn 300 rpm (2019)
husk
3.carbonised
Millet husk
4.
uncarbonize
d Millet
husk
5.carbonized
husk
6.Uncarbonz
ed husk
5 Wheat Cu 5.55 5 98% N.N.
] Bandela
Bajra 5.6 (2016)
Sugarcane 5.8
corn 5.6
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6 Carbonized | Pb(Il) 40min 50mg 98% FTIR S.M
milet husk, . 100rpm .Batagar
8?)(II)N| 100rpm 94% SEM awa
94% (2017)
Acid
treated
corbonised
millet husk
97%
92%
94%

7. | Modified Zn%* 4 6 70 400 167mgg-1 | Langmuir B.U.
Nanokaoline . Mahesw
(NK), 143mgg-1 | Freundlich, | 4

. (2019)
Modified Temkin
!:Ian(:\tlagnton Dubnin
ite (NB) Raushkevic
h
SEM
3.Discussion

The synthetic and industrial waste water samples were treated by using different natural
materials to remove different types of heavy metal ions. These natural materials are adsorbents
are simple to produce and their raw materials are widely accessible. Hence, it is a green
technology that significantly improves the wastewater treatment process. In general, the most
practicable approaches are chemical, adsorption, and membrane techniques. There should be
more study done on the introduction of low-cost materials and techniques for heavy metal
removal from wastewater. Future study should consider the best methods for achieving
effective metal recovery with minimal negative effects on the environment and low costs.
4.Conclusion

One such method that not only addresses the removal of heavy metals from wastewater but is
also eco-friendly and has a small environmental impact is adsorption. Adsorbents like activated
carbon are commonly employed, although their use is limited by their expensive price. As a
result, it's important to consider sustainable solutions that also address the problem's wider
implications. Agricultural wastes, industrial wastes, and biochar are inexpensive, easily
accessible, renewable, and have a strong affinity for heavy metals, the use of these low-cost
bio sorbents is used. As a result, the availability of agro-wastes as a cheap method for removing
harmful heavy metals from waste water ® The adsorbents are simple to produce and their raw
materials are widely accessible. Hence, it is a green technology that significantly improves the
wastewater treatment process.
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ABSTRACT

The DPPH free radical scavenging method is recognized and reliable for the evaluation of the
antioxidant activity of chemical compounds. The antioxidant capability of thiocarbamate
compounds was characterized by its color change with DPPH (2,2-Diphenyl-2-Picrylhydrazyl)
and further analyzed its percentage scavenging activity with strong absorption at 517 nm.
Utmost thiocarbamate compounds had incomparable percentage scavenging activity and
displayed lower IC50 values (effective concentration for scavenging 50% of the initial DPPH
value (for uM) resolved excellent antioxidant activity as compared to ascorbic acid.

Keywords: Thiocarbamides, Antioxidant activity, DPPH method, ICso value

Graphical Abstract:

. H
O;N N—N + A-H— O,N N—N + A"

DPPH

A-H: Antioxidant

1. Introduction:

Thiocarbamide compounds have wide spectrum applications in various fields such as
pharmaceutical, agriculture, medicinal, and synthetic chemistry 1-°. An antioxidant prevents the
oxidation of molecules inside a cell. Free radicals produced during the biological oxidation
chain reaction can lead to damage to a cell. Antioxidants act as reducing agents by terminating
a biological chain reaction and eliminating free radical mediates, also preventing oxidative
damage and protecting cells from severe body complaints 5°. Researchers are constantly
working on synthesizing compounds with highly potent antioxidant activity %15, The DPPH
test is one of the very stable and reliable free radical scavenging methods to measure the
antioxidant activity of organic compounds 6-2. DPPH is reduced by accepting hydrogen from
hydrogen donor compounds and free radical scavenging compounds reduction shows a colour
change from violet to yellow. A study of antioxidant activity synthesized compounds was done
by calculating its % scavenging activity values and half-maximal inhibitory concentration
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values or effective concentration for scavenging 50% of the initial DPPH value (1Cso valuge) 2%
24

In the present study, the antioxidant activity of novel substituted thiocarbamide compounds
was investigated by using the DPPH free radical scavenging method and comparing its
activity with ascorbic acid.

2. Experimental Section:
2.1. General

All synthesized substituted thiocarbamide compounds were purified by recrystallization with
ethanol. DPPH (2,2-Diphenyl-2-Picrylhydrazyl) and ascorbic acid of AR grade were used.
Micropipettes are used for the preparation of the microliter solution. Absorption at 517nm was
measured using a Systronic (2202 model) make Double-beam UV Spectrophotometer.

2.2. Antioxidant activity / DPPH free radical scavenging activity

Novel thiocarbamide compounds displayed antioxidant activity and were determined by using
free radical scavenging against 2,2-Diphenyl-2-Picrylhydrazyl (DPPH). 0.2 uM DPPH
solution was prepared in 95 % ethanol and used as the negative control. Then, different
substituted novel thiocarbamide compounds 200 pg/ mL were mixed with DPPH solution
which was then incubated in the dark for 30 min. at room temperature. Vitamin C is used as a
standard for comparison because of its high inhibition ability with the presence of OH group
stabilized free radical. The absorbance of the reaction mixtures was then measured at 517 nm.
By using a spectrophotometer. Plotting the % scavenging against concentration gave the
standard curve and the percentage scavenging was calculated from the following equation:

% scavenging activity = [(Abs. Blank—Abs. Sample) / Abs. Blank] *100.

Thiocarbamides have significant antioxidant activity show low IC50 value (half-maximal
inhibitory concentration) by the DPPH method.

Table 1: Antioxidant activity expressed as 1C50 values of TD5 thiocarbamides

Concentration % IC50
(ng/ml) of Scavenging  value DPPH Assay
TD5
Activity e
an
50 45,03 1.44 20
70
100 56.12 6.57 < zg
ES y=0.7383x + 35.979
150 65.48 11.70 :g A
200 74.44 16.84 20
10
250 85.58 21.97 0
50 100 150 200 250 200
300 93.73 27.11 Concentration pg/ml
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Table 2: Antioxidant activity of different thiocarbamides TD1-TD6

Thiocarbamide | Ph-R Abs. %
Scavenging
Derivatives

200 (uM) Activity at

solution 200 (uM)
TD1 -H 0.254 72.94
TD2 -Me 0.297 68.37
TD3 -Allyl 0.295 68.58
TD4 -Ph 0.289 70.18
TD5 -PCIPh 0.235 74.44
TD6 -mCIPh 0.265 71.71
Vit.C 0.220 76.57

% Scavenging Activity

78.00%

76.00%

74.00%

T2.00%

T0.00%

68.00%
66.00%

64.00%
D1 TD2 T03 TD4 TDS TDE Wit C

3. Result and Discussion:

Novel thiocarbamide compounds were investigated for their free radical scavenging ability in
ethanol by using DPPH assay as DPPH radical changes from Purple to yellow color when
guenched by antioxidants. DPPH radical scavenging was monitored by a Spectrophotometer at
wavelength 517 nm. Most of the derivatives showed notable antioxidant properties as
compared to Vitamin C. The Order of the activity depends on the free radical stability form in
the derivatives.

In the present research work, all the thiocarbamide compounds showed excellent
antioxidant activity with minimum IC50 values and at the lower concentration due to the
presence of the N-H group in its structure.
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Abstract

Xanthium Strumarium L showed anti-oxidant, anti-inflammatory, anti-cancer activities
as well as various medicinal significances hence it created sufficient interest to carry out
proximate investigations of roots of Xanthium Strumarium L of Tisgaon (PIN Code 431002)
of Taluka and District Sambhaji Nagar (Aurangabad), India which is hither to unknown from
this region. Recently proximate investigations of roots of Xanthium Strumarium L of Tisgaon
were successfully carried out and the present work deals with the quantitative analysis and
identification of ash content moisture content as well water solubility, acid and base solubilities
of Xanthium Strumarium L. which is important and essential part of herbal drugs in
pharmacokinetics and pharmacodynamics of that particular drug. These factors directly hamper
pharmacokinetics and pharmacodynamics of particular drugs and ultimately drug activity and
drug effect of any synthetic, semi-synthetic and herbal drugs, hence it become essential to carry
out proximate analysis of roots of Xanthium Strumarium L as they possess medicinal
applications and significances. During this study it is investigated that, the roots of Xanthium
Strumarium L. contain moisture and ash contents as well as acid-insoluble ash value, is
determination of solubilities in cold water, hot water, and 1 percent NaOH, HCI, CHzCOOH
are also investigated.

Keywords: Xanthium Strumarium L, roots, proximate investigations, quantitative analysis.
Introduction

In the tropical regions of India, Xanthium Strumarium L., a member of the Composite
family, is frequently seen growing along roadsides, in fields, and in hedges. The word
"xanthium" refers to the seedpods, which change from green to yellow as they ripen (later they
become deep yellow to brown), and is derived from the ancient Greek words "xanthos," which
means "yellow,” and "Strumarium,” which means "cushion-like swelling.” It is frequently
referred to as "chota-gokhru™ because of the fruit's resemblance to a cow's toe. It is used to treat
the common condition hemicrania and is known as adhasisi in various parts of India. There are
25 species in the genus Xanthium, all of which are native to America. The medicinal plants
Xanthium Spinosum Linn. and X. Strumarium Linn. are used in Europe and North America.

Sambhaji Nagar previously known as Aurangabad is one of the oldest and historical
city in Maharashtra state of India encompass numbers of medicinal plants. Warmer climate is
good for X. Strumarium L. It is an annual herb and grows up to 1 m tall and has a short, sturdy,
hairy stem. The roots of X. Strumarium L contain tap root and secondary roots which are
irregularly lobed. Xanthium Strumarium L is traditional herbal medicine which is used to treat
bacterial, antifungal, urticaria and rheumatism infections as well as for the treatment of
arthritis, rhinitis, nasal sinusitis, headache problems by vaidu and X. Strumarium L. showed
reportable gastric ulcer, malaria, cancer, leprosy and leucoderma activies’®. As a wider
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program of this laboratory on natural products; various proximate investigations of different
plants of various regions have been investigated in sufficient details®*3, considering all these
facts it was thought interesting to investigate proximate constituents present in roots of
Xanthium Strumarium L. of Tisgaon (PIN Code 431002) of Taluka and District Aurangabad,
India.

Materials and Methodology

All chemicals used during the research work were of A.R. grade. Freshly prepared
solutions were used throughout the research work. The solvents were purified by known
literature methods**,

Sample Preparation: The plants were collected from farms of Tisgaon of Taluka and
District Aurangabad, India in May 2023. The plants were cut along with the stem and shade
dried. Dried roots were taken in mortar pestle and crushed to prepare fine powder. This fine
powder is used for proximate investigations by known literature metods®.

Proximate Analysis

The determination of physicochemical parameters such as moisture content, total ash
value, acid-insoluble ash value, and solubility of the sample was carried out by the known
literature methods?®. Solubility of the sample was checked in cold water, hot water and 1
percent NaOH, HCI, CH3sCOOH solution. Percentage of moisture and ash contents and acid
insoluble ash are determined by using following formula,

Loss of weight of sample
% of moisture = x 100
Weight of sample taken

while,
Percentage of solubility is determined by using following formula,
% of Solubility=(loss of weight of sample)/(weight of sample taken) x100

The results obtained are given in Table-1

Table-1
Sr. No Proximate Parameters Loss of weight Amount of %
of sample sample taken (in
grams)
1 Moisture content 0.220 1 22.00
2 Total ash content 0.165 1 16.50
3 Acid insoluble ash value 0.42 1 42.00
4 Coldwater solubility 0.67 1 67.00
5 Hot water solubility 0.48 1 48.00
6 NaOH solubility 0.46 1 46.00
7 HCI solubility 0.54 1 54.00
8 CH3COOH solubility 0.137 1 13.70
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Result and Discussion

Moisture content in any part of plant provides information for an activity of water-
soluble enzymes and coenzymes needed for the metabolic activities of that plant and it is
observed from Table No.-1 that, total moisture content in roots of was found to be 22.00%
which is good for metabolic activities in the plant growth and development of the plant. It was
found that the total ash content obtained from dry roots is 16.50% and acid insoluble ash value
is 42.00% which are good and these proximate parameters of plant organs are useful for the
determination of the mineral contents. Coldwater solubility and hot water solubility were found
to be 67.00% and 48.00% respectively; these proximate parameters will gave information
regarding water soluble neutral, acidic, basic and hydrocarbons present in the samples in herbal
chemistry. HCI solubility and CH3COOH solubility were found to be 54.00% and 13.70%
respectively, these proximate parameters gave information regarding basic organic
components present in the sample and
NaOH solubility was found to be 46.00% which gave information regarding acidic organic
components present in the sample.
Conclusion

The Results obtained during proximate analysis were good and it can be conclude that,
in roots of Xanthium Strumarium L. of Tisgaon (PIN Code 431002) of Taluka and District
Aurangabad, India contain good proximate parameters and the physicochemicals well as
physiological and anatomical activities of Xanthium Strumarium L. herbs at Tisgaon (PIN
Code 431002) of Taluka and District Aurangabad, India are in natural form and can be used
for medicinal purpose.
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Abstract: Dithiazolidine constitutes a major role in the synthesis of various heterocyclic
moieties. They act as active precursors in synthetic heterocyclic chemistry. Synthesis of a series
of novel five member ring containing nitrogen and sulphur are well known!.A series of novel
3-thio-4-substituted-5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride] have been synthesized by
the interaction of several Ammonium aryl dithiocarbamate with N-p-tolyl-S-chloro
isothiocarbamoyl chloride in refluxing chloroform medium. The newly synthesized
compounds have been characterized by analytical and IR, *H NMR and Mass spectral studies.

A small heterocyclic ring containing nitrogen and sulphur have been under
investigation for a long time because of their important properties. Synthesis, structural
properties and antimicrobial activities of various [1, 2, 4]-dithiazolidine have been reported
earlier?. The literature survey revealed that the [1,2,4]- dithiazolidine have been found to
possess potent anti-tumors, anti-tuberculosis®, anti-diabetic and anti-cancer* and anti
inflammatory® properties.

Thiocarbamides and their heterocyclic derivatives have gained recently much interest
as inhibitors of Human Immunodeficiency Virus (HIV)® and Therapeutic agents’. Some of the
heterocyclic derivatives of thiocarbamides are found to possess diverse pharmacological
activities like antifungal and anti-tubercular agents. In view of utility of thiocarbamides, N-
aryl-S-chloro isothiocarbamoyl chloride have been used in synthesis of substituted [1, 2, 4]
dithiazolidine by interacting with Ammonium aryl dithiocabamates. The drug containing 1, 2,
4-dithiazolidines show a diverse range of physiological activities, antimicrobial®?®, anti-
inflammatory'%-12, anti-ulcer'®14, and anti-cancer®®. Here is reported the synthesis of several 3-
thio-4- substituted -5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride] (3a-g) have been
synthesized by the interaction of several Ammonium aryl dithiocarbamate (1a-g) with N-p-
tolyl-S-chloro isothiocarbamoyl chloride (2). The required Ammonium aryl dithiocarbamate
(1a-g) were obtained by the interaction of interaction of different amines with carbon
disulphide and Ammonia.

Results and discussion

Several 3-thio-4- substituted -5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride]
(3a-g) have been synthesized by the interaction of several Ammonium aryl dithiocarbamate
(1a-g) with N-p-tolyl-S-chloro isothiocarbamoyl chloride (2). in CHCIs. After condensation,
the solvent was distilled off to obtain a sticky residue. This residue was triturated several times
with petroleum ether (60-80°C) to afford a pale yellow solid (3a-g). The product was found to
be non-desulphurrizable when boiled with alkaline lead acetate solution. The IR spectra of
products shows bands due to Ar-H, C-H, C=N, C-C, C-N, C=S, C-S, S-S stretching and
HNMR spectra of products distinctly displayed signals due to aromatic protons and Acetyl
protons. The Mass spectrum of product was also observed. The identities of these new 3-thio-
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4-aryl-5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride] have been established on the basis of
usual chemical transformations and also IR, *H NMR and Mass spectral studies'®8,

Experimental
General Methods

All chemicals were research grade. Melting points determined are uncorrected.
IR spectra were recorded in KBr on a FT-IR Perkin-Elmer RXI(4000-450cm™)
spectrophotometer. *H NMR measurements were performed on a Bruker DRX-300 (300 MHz
FT NMR) NMR spectrometer in CDCl3 solution with TMS as internal reference. The Mass
spectra were recorded on a THERMO Finnigan LCQ Advantage max ion trap Mass
spectrometer. Thin layer chromatography (TLC) was performed on silica Gel G and spots were
visualized by iodine vapour. The compounds describe in this paper were first time synthesized
by the multistep reaction protocol.

Synthesis of Ammonium aryl dithiocarbamate'® (1a-g)

The compound Ammonium aryl dithiocarbamate was prepared by drop wise addition of Amine
[9mI] in ice cold mixture of ammonium [15ml, density 0.88] and carbon disulphide [7.5ml]
followed by the vigorous shaking. The reaction mixture was allowed to stand for 30min heavy
precipitate of Ammonium aryl dithiocarbamate separates out. Filter it and dry it.

Synthesis of N-p-tolyl-S-chloro isothiocarbamoyl chloride (2)

The N-p-tolyl-S-chloro isothioocarbamoyl chloride was prepared by the interaction of
p-tolyl isothiocyanate and by passing calculated quantity of Cl, gas. Details of typical
experiment are as follows:

Through the chloroformic solution of p-tolyl isothiocyanate (0.002 M, 0.298 g in 15
mL) pure and dry chlorine gas (0.71g) was passed maintaining the temperature below 10°C.
Chlorine gas was generated by the addition of 35% HCI to KMnOg4, After the complete addition
of chlorine gas, the resultant yellow solution was filtered to remove suspended impurities and
the clear solution was mixed with petroleum ether (60-80°C). The solvent was then removed
by distillation under vacuum. The resultant oil was again diluted with petroleum ether and
distilled under vacuum. N-p-tolyl-S-chloro isothiocarbamoyl chloride was obtained as pale
yellow oil (1.00 g).

3a:- Synthesis of 3-thio-4-substituted-5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride]

A mixture of Ammonium phenyl dithiocarbamate (la-g) and N-tolyl-S-chloro
isothiocyanocarbamoyl chloride was gently refluxed for 2 hr during which evolution of HCI
was noticed. The progress of reaction was monitored by TLC. After completion of the reaction,
the reaction mixture was brought to room temperature and the solvent removed under reduced
pressure to obtain residue. This residue was triturated several times with petroleum ether (60-
80°C) to afford a pale yellow solid (3a).

3a: IR (KBr) :v 3155.5 (Ar-H), 2951.0 (C-H aliphatic), 1593.2 (C=N), 1508.3 (C-C),
1131.0 (C-N), 1143.7 (C=S), 752.2 (C-S), 503.4 (S-S), cm™; TH NMR (§ in ppm, CDCls): &
7.94-7.22 (9H, m),; 8 2.358-2.353 (3H, s, CH3) Mass (m/z ): 316 (M"), 300, 225, 211, Anal.
Calcd for C1sH12N2S3, HCI: C, 56.96; H, 3.79; N, 8.86; S, 30.37; Found: C, 56.92; H, 3.75; N,
8.90; S, 30.34.
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On the basis of all above facts the product with m. p. 122°C was assigned the structure 3-thio-
4-phenyl-5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride]

When the reaction of N-p-tolyl-S-chloro-isothiocarbamoyl chloride was extended to several
other Ammonium phenyl dithiocarbamate corresponding 3-thio-4-aryl-5-tolyl-[1, 2, 4]-
dithiazolidine [hydrochloride] (3b-g) have been isolated.

R-NHy C—S'NH," — _S-Cl Reflux R_/N_C\:5
S + @N=C\ —2hr N=C S, HCl
Cl N
CHCl; S
1(a-9) 2
. 3(a-0)
Ammonium aryl N-p-tolyl-S-chloro- 3-thio-4-aryl-5-tolyl

dithiocarbamate isothiocarbamoyl chloride -[1, 2, 4]-dithiazolidine

[hydrochloride]
Where, R= (a) Phenyl, (b) o-Cl-phenyl, (c) m-Cl-phenyl, (d) p-Cl-phenyl, (e) o-tolyl,

(f) m-tolyl (g) p-tolyl.

3c: IR (KBr) :v 3032.1 (Ar-H), 2769.7 (C-H aliphatic), 1593.2 (C=N), 1541.1 (C-C),
1131.0 (C-N), 1207.4 (C=S), 715.5 (C-S), 532.3 (S-S), cm™; TH NMR (§ in ppm, CDCls): &
7.94-7.22 (8H, m),; § 2.358-2.353 (3H, s, CH3) Mass (m/z ): 350 (M*), 335, 315, 259, Anal.
Calcd for C15H11N2SsCl HCI: C, 51.42; H, 3.14; N, 8.00; S, 27.42; Found: C, 51.46; H, 3.10;
N, 8.04; S, 27.43.

Table -1: Physical data for characterization of compounds (3a-g)

Compd Yield Rt M.P. Analysis (%): Found
% °C (calcd)
N S
3a 78.00 0.65 122 8.90(8.86) 30.34(30.37)
3b 72.00 0.70 110 8.02(8.00) 27.38(27.42)
3c 68.00 0.50 101 8.04(8.00) 27.43(27.42)
3d 55.00 0.52 123 7.50(8.00) 27.38(27.42)

C and H analysis was found satisfactory in all cases.
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S cl
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Ammonium aryl
Y hr isothiocarbamoyl Chloride

dithiocarbamate

R—N——C—=5

ON:C/\S/\S -

3(a-9)
3-thio-4-aryl-5-tolyl-[1, 2, 4]-dithiazolidine [hydrochloride].

R= (a) Phenyl, (b) o-Cl-phenyl, (c) m-Cl-phenyl, (d) ) p-Cl-phenyl,
(e) o-tolyl, (f) m-tolyl, (g)p-tolyl
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Abstract: Petroleum fuel has a higher demand in the automobile sector. To meet this demand
petroleum fuels are adulterated by some unwanted impurities. These impurities cause bad
effects on fuel engines as well as the environment. To protect the environment and automobile
engines; the detection of adulteration is important. The ultrasonic method is a recent technique
for adulteration detection so the ultrasonic velocity method is used with physiochemical
parameters for the characterization of Diesel.

Keywords: Diesel Mixture, Physiochemical characterization, ultrasonic method, Evaluation
techniques

1. Introduction

Petroleum products have a lot of demand in the current market because of increasing
automobile sectors to meet increasing demand for goods and public transport [1]. To meet this
increasing demand there are some malpractices of adding adulterant in petroleum fuel and their
presence can not be identified by simple visual inspection. But because of this adulteration, it
is dangerous to the environment, human health as well as functioning of the engine. Therefore
characterizing and determining its quality and being able to distinguish between these types is
of utmost importance to protect the consumer as well as the environment. Adulteration of fuel
becomes an acute problem today [2][3].

The ultrasonic method has recently used the Nondestructive method for the characterization
of liquid fuel. Evaluation of petroleum fuel by ultrasonic method can be a better option.
Density, viscosity, APl gravity these physiochemical properties are of importance to
characterize the different types of fuels but these are not sufficient to detect adulteration in fuel

[3].

The objective of this study is to demonstrate the ability of ultrasonic methods to characterize
petroleum products with physiochemical methods for detecting adulteration easily[4].

2. Materials and Methods

Diesel purchased from HP petrol pump. | have to study the adulteration of kerosene in
diesel | purchased kerosene from the local market. The Kerosene purchased was blue. Both
samples were kept in an airtight plastic tank. These diesel and kerosene were evaluated as per
IPJASTM norms. Then these results were compared with 1S/ BIS norms for kerosene and
diesel. Following Physiochemical characterization has been done on Diesel and kerosene
samples.

Density

Specific Gravity
API gravity
Viscosity
Ultrasonic velocity

YVYVYYVYYV
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2.1. Preparation of custom proportions of blends of fuel and adulterants

As an adulterated sample unwanted material is present in various amounts
commonly in the range 20-80%. Hence the blends are prepared in such a way that it
will cover the adulteration range. The blends are prepared as follows:

Sr. No. % of kerosene % of Diesel
1. 20 80
2. 40 60
3. 60 40
4, 80 20

Table 1. Percentages of Blends
These blends were kept in airtight bottles.

2.2. Evaluation of blends as per IP or ASTM norms:

The blended samples were subjected to various tests as per IP/ASTM norms such as Density,
Specific Gravity, Viscosity, and ultrasonic velocity. Their tests have shown the variation in
properties will indirectly indicate the quantity of adulterant in the sample.

3. Experimental Procedure:
The experimental procedure adopted for this experiment is given below

1) Specific gravity and API Gravity is calculated by the following formula

Weight of sample

Specific Gravity at 25 % =— o
Weight of distilled water

(for equal volume)

API Gravity is calculated by the formula

AP| = 141.5

= : —131.5 (Sp. Gravity is calculated at 15.6° )
Sp.Gravity at 15.6

2) Viscosity: The viscosity of the sample has been calculated by U — U-tube Viscometer.
3) Ultrasonic velocity measurement: Ultrasonic velocity has been measured by using
Ultrasonic Interferometer. The formula used for measuring ultrasonic velocity is given
below
Velocity = Wavelength x Frequency

Where velocity is measured for different blends. And Observations are given in Table 2.

95



National Conference on "Recent Advancements in Science & Technology"

ISBN : 978-81-19931-25-5

3.1. Experimental Observations

Diesel with kerosene is evaluated as follows: All tests were done at 25° c.

Sample 100% D +|80 % D +|60 % D|40% D +(20% D +|{0 % D
parameter | 0% K 20 %K +40% K | 60% K 80 % K +100 % K
Density 0.8322 0.8223 0.8222 0.8208 0.8181 0.7800
Specific 0.8336 0.8288 0.8187 0.8173 0.8146 0.7811
Gravity

API 40.06 41.3140 41.3172 41.6289 42.1882 43.1992
Gravity

Viscosity | 4.35 2.93 2.73 2.59 2.47 2.38
Ultrasonic | 1325 1315.2 1281.6 1278.08 1277.4 1267.5
velocity

Table 2. Experimental Observation of Blends of Kerosene with Diesel

4. Results and Discussion

From the above experimental procedure, it is observed that, For the Kerosene diesel adulterated
sample, as

As the percentage of adulterants increases density of diesel decreases.

As the percentage of kerosene increases in diesel, specific gravity also decreases.
As the percentages of kerosene increase API gravity increases.

viscosity decreases as the adulterant increases.

Ultrasonic velocity decreases as percentages of kerosene in diesel increases.

moow>»
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ABSTRACT :

Recently Proximate analysis and phytochemical analysis of Heteropogon Contortous (L.)
Beauv from Wazzar Village,located in Achalpur tehsil of Amravati,Maharashtra.The leaves
sample contained tannin, saponin, protein, steriods, terpenoids, carbohydrate,alkaloids,
flavonoids.Proximate analysis of moisture, ash,crude fiber,crude Protein, solubility were
check. The values of it is moisture (27.78%), cold water (64.4%), hot water (50.4%), 1%NaOH
(51.76%), 1%HCI (54.57%), ash content (13.48%). These results indicate that the Heteropogon
Contortous (L.) Beauv. contains nutrients elements that will be useful in nutrition. Also the
existence of some phytochemicals like tannin, saponin and steroids illustrated medicinal action
of the plant in its therapeutic uses. The result of their phytochemcial screening could justify
the observed activities and validate their use in herbal medicine.

Keywords: Proximate composition, Phytochemical analysis, Heteropogon Contortous (L.)
Beauv

INTRODUCTION :

The term “medicinal plants” includes various type of plants used in herbalism and some of
these plants have medicinal activities. Medicinal plants are the “backbone” of traditional
medicine, which means more than 3.3 billion people in the less developed countries utilize
medicinal plants on a regular basis [1].

Medicinal plants are an integral component of research developments in the Pharmaceutical
industry. Such research focuses on the isolation and direct use of active medicinal constituents,
or in the development of semi-synthetic drugs, or still again on the active screening of natural
products to yield synthetic pharmacologically-active compounds. Natural products play an
important role in drug discovery process including the provision of basic compounds affording
less toxic and more effective drug molecules, serve as extremely useful natural drugs,
exploration of biologically active prototypes towards newer and better synthetic drugs and
modification of inactive natural products by suitable biological or chemical means into potent
drugs [2].

Spear grass (Heteropogon contortus (L.) Beauv. ex Roem. & Schult.) Is a tropical perennial
grass. It grows to a height of 50 to 150 cm, is tufted and highly variable. Its stems are
geniculated at the base, erect at their upper levels, often branched, particularly at flowering [3].
The leaves are green or bluish green, usually glabrous or with few long hairs at the base. The
leaf-blade is folded when young, and then flat at maturity, 3-30 cm long, 2-8 mm broad, and
somewhat canoe-shaped at the apex [3, 4]. The inflorescence is a 3 to 8 cm long raceme borne
single or in pairs at the axil of the upper leaves. The spikelets are paired and very dissimilar
according to their position on the raceme. Male or sterile spikelets are awnless, sessile and
borne at the base of the raceme, or pedicellate and borne at the apex. Bisexual spikelets are
only borne at the apex and they are all awned. The long awns (5-10 cm long) and the way they
become twisted as the seeds mature are a characteristic trait of spear grass. The seed is a
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caryopsis, 3.5-4.5 mm long, grooved and whitish in colour [3, 4, 5]. There were considerable
numbers of local species and varieties in the early botanical literature. Only a few commercial
varieties are available, for example "Rocker" from Arizona and "Kahoolawe" from Hawaii
[4].Aside from phytoconstituent identification, it is also critical to analyze plants for their
proximate and mineral compositions to expand knowledge of their nutritional health benefits.
The review of the literature revealed that no previous work on the proximate analysis of
Heteropogon Contortous (L.) Beauv. had been conducted.

MATERIALS AND METHODS

Collection of Samples

The leaves of the plant Heteropogon contortus (L) Beauv was collected from Wazzar
Village,located in Achalpur tehsil of Amravati,Maharashtra., The whole plant was gently
uprooted from the ground and then the leaves separated from the root after which they were
dried at ambient temperature. The dried leaves were milled to fine powder, thereafter it was
stored in an airtight container in the prior to its use.

Proximate analysis:

As per Aurveda, herbal drugs in the form of oral dosage are given to the patient as powdered
materials mixed with water. For that, we performed proximate analysis to determine the
physicochemical properties as well as solubility and nutrient content of herbal drug materials.
Using a standard procedure and formula from the reported literature, the moisture content, ash
content, crude protein, crude fiber, crude fat were determined.[ 6-8]

Moisture, ash and solubility were determined using the Association of official analytical
chemists methods [5]. Crude fiber was estimated from the loss in weight on ignition of dried
residue following digestion of fat-free samples.

Ash content:

An ignited and weighed silica crucible which contains 1gm of the powdered sample was
incinerated slowly by raising the temperature in a muffle furnace at 450°C for 4 — 5 hours. It
was cooled in desiccators and weighed. The procedure was repeated until a constant weight
was obtained. The percentage of total ash was calculated.

Moisture Content:

The oven-drying method was used to determine moisture. The weight of the empty crucible
was recorded and kept in the oven for 1 hour at 1100C, then 1 gm of dried sample was placed
in a crucible (W1) and kept in the oven for 1 hour at 1100C. It was then cooled and weighed
until the weight remained constant (W2). The moisture content (%) was calculated.

Crude fiber content:

After extraction with petroleum ether, 5 g of the dry material was boiled with 2% H>SO4 and
NaOH solution for 30 minutes, respectively. It was filtered and washed the residue with boiling
water and dried for 2 hrs at 130° C, cooled in a desiccator and weighed. Then the residue was
ignited at 550 °C for 25 min. and cooled in a desiccator before reweighing.
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Table -1
Sr.No. | Solubility in | Actual weight of Loss of wt. of %
sample taken in gm | sample in gm
1 Cold water 1.000 0.644 64.4
2 Hot water 1.000 0.504 50.4
3 Dil.NaOH 1.000 0.5176 51.76
4 Dil.HCI 1.000 0.5457 94.57
5 Ash Content 1.000 0.1348 13.48
6 Moisture 1.000 0.2778 27.78
Content
7 Crude Fiber 33.7
8 Crude 2.7
Protein
Phytochemical analysis :
Phytochemical analysis of the Heteropogon contortus (L) Beauv leaves.

S.No. Content Methanol Aqueous
1 Amino Acids - -
2 Proteins - -
3 Carbohydrates + +
4 Saponins - +
5 Alkaloids + +
6 Phenols + +
7 Steroids + +
8 Terpenoids + +
9 Cardiac Glycosides + +
10 Flavonoids + +
11 Tannins + +
12 Anthroquinones + +
“+” = present, “-” = absent
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RESULT AND DISCUSSIONS

The results of the proximate analysis support the use of the leaves as a food supplement. From
the result, it was found that the total ash content obtained from dry leaves is 13%. Ash content
is generally taken to be a measure of the mineral content of original food.The moderate
moisture content provides for an activity of water-soluble enzymes and coenzymes needed for
the metabolic activities of the plant. The total moisture content is 27.78 % .The proximate
composition of the plant is depicted in table no.1.

The presence of flavonoids inferred that the leaves has the biological functions like
antioxidant,allergies protection, free radical, inflammation, ulcers, hepatotoxins, tumor and
viruses[8]. Flavonoids are water soluble free radical and antioxidants which prevent oxidative
cell damage, and have strong anti-ulcer and anticancer activity[10]. Saponin content suggest
that usefulness of the leaves as a productivity agent. The saponin level is low, either compared
with the results from another works. Alkaloids are the most efficient medicinally

significant bioactive substances in plants. Alkaloids and the synthetic derivatives are used as
medicinal agents because of their bactericidal and analgesic properties. Tannins healing of
wounds and inflamed mucous membranes. This are water soluble phenolic compounds which
precipitate proteins. They exist in all plants .Tannins add to proteins making them bio-
unavailable [11]

CONCLUSION

This type of study will be applicable for the pharmaceutical, medicinal, agricultural, industrial
and biochemical sciences. This study also shown that proximate, phytochemical analysi of
Heteropogon contortus (L) Beauv leaves is a balanced and rich source of macro- and
micronutrients. So the further study will be carry out on this plant.
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ABSTRACT

Computer-aided drug discovery (CADD) is an innovative approach that leverages
computational tools to accelerate and improve the drug development process. With the
advancement of technology, CADD has become an increasingly prevalent tool in the
pharmaceutical industry. By simulating and analyzing molecular interactions, predicting drug-
target binding affinities, and screening vast libraries of compounds, CADD has proven to be
instrumental in identifying potential lead compounds with therapeutic potential. Through its
ability to efficiently sift through enormous amounts of data and generate accurate predictions,
CADD enables researchers to prioritize the most promising candidates for further investigation,
ultimately streamlining the drug discovery timeline and increasing the chances of successfully
developing effective treatments for various diseases.

Keywords: CADD, QSAR, Molecular docking.

1. INTRODUCTION

Drug discovery is a complex and time-consuming process that involves the
identification and development of new therapeutic molecules to treat various diseases.
Traditionally, this process heavily relied on experimental methods, which can be expensive,
time-consuming, and limited in their ability to explore vast chemical space. However, with the
advent of computational chemistry, a powerful field at the intersection of chemistry, biology,
and computer science, drug discovery has witnessed significant advancements. Computational
chemistry employs computer simulations, algorithms, and mathematical models to accelerate
the drug discovery process, offering valuable insights into the behaviour of molecules and their
interactions with biological targets. This review provides an overview of the role of
computational chemistry in drug discovery, explores the techniques and tools employed,
discusses the challenges and limitations, and highlights the future perspectives and
advancements in this exciting field.

Overview of the drug discovery process

We are probably wondering how new drugs are discovered. It's not as simple as mixing
random chemicals in a lab and hoping for the best. No, it's a carefully orchestrated process that
involves a lot of trial and error, and a pinch of luck. The drug discovery process typically starts
with identifying a target, which could be a receptor or an enzyme involved in a disease pathway.
Once the target is identified, scientists embark on a mission to find a molecule that can interact
with this target and either enhance or inhibit its function.

Now, you're probably thinking, "Well, that sounds like a lot of work!" And you're right!
But fear not, because this is where computational chemistry swoops in to save the day.
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Computational chemistry is like the superhero of drug discovery, using powerful computer
modelling techniques to predict the behaviour of molecules and their interactions with targets.

2. ROLE OF COMPUTATIONAL CHEMISTRY IN DRUG DISCOVERY

Computational chemistry brings a whole host of advantages to the drug discovery table.
For one, it saves time and money. Instead of blindly testing thousands of molecules in the lab,
scientists can use computational methods to screen and prioritize the most promising
candidates. It's like having a crystal ball that tells you which molecules are worth pursuing.
Another advantage is that computational chemistry allows scientists to explore a vast chemical
space. They can virtually generate and test millions of compounds without ever stepping foot
in a lab. It's like having a magical laboratory that's not constrained by physical limitations.

Integration of Experimental and Computational Approaches

Now, you might be thinking, "Well, if computational chemistry is so amazing, can we
just replace all the lab work with computers?" Not quite. While computational methods are
incredibly powerful, they're not infallible. They still need to be validated with experimental
data to ensure accuracy. That's why scientists often employ an integrated approach, combining
both computational and experimental techniques. By synergizing the powers of computational
chemistry and good old-fashioned test tubes, they can accelerate the drug discovery process
and increase the chances of success.

3. TECHNIQUES AND TOOLS IN COMPUTATIONAL CHEMISTRY FOR DRUG
DISCOVERY

Structure-Based Drug Design

Structure-based drug design is like playing molecular Tetris. Scientists use the three-
dimensional structure of the target protein to design molecules that fit into specific pockets or
binding sites. It's all about finding the perfect shape and electrostatic properties that will allow
the molecule to interact with the target desirably.

Ligand-Based Drug Design

Ligand-based drug design takes a different approach. Instead of focusing on the target
protein, scientists analyse molecules that have already shown activity against the target. They
then extract common features and create new molecules based on those patterns. It's like
reverse engineering a recipe to create a delicious new dish.

Quantitative Structure-Activity Relationship (QSAR)

Ever wondered if there's a mathematical equation for drug discovery? Well, QSAR
comes pretty close. It's a technique that uses statistical models to establish correlations between
the structure of a molecule and its biological activity. By understanding these relationships,
scientists can predict the activity of new molecules and prioritize those with the highest chances
of success.

4. VIRTUAL SCREENING AND MOLECULAR DOCKING IN DRUG DISCOVERY

Virtual screening is like speed dating for molecules. It involves screening large libraries
of compounds against a target protein to identify potential hits. Instead of physically testing
each molecule, scientists use computer algorithms to predict how well they will interact with
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the target. It's a quick and efficient way to narrow down the options and focus on the most
promising candidates.

Molecular Docking Methods

Molecular docking is like playing a game of molecular lock and key. Scientists use
computational algorithms to predict how a small molecule (the ligand) will bind to a target
protein (the receptor). By exploring different orientations and conformations, they can
determine the most favourable binding pose. It's like solving a puzzle where the reward is a
potential new drug.

Validation and Analysis of Docking Results

Of course, docking results are not to be taken at face value. They need to be validated
and analysed to ensure their reliability and relevance. Scientists use various techniques, such
as scoring functions and experimental validation, to assess the quality of the docking results.
It's like a reality check for those molecules that thought they were the perfect match. And there
you have it; a whirlwind tour of how computational chemistry shakes things up in the world of
drug discovery. It's a fascinating field that combines science, technology, and a dash of
creativity to create new medicines that can change lives. So next time you hear about a
groundbreaking drug, you can appreciate the superheroes behind the scenes, harnessing the
power of computers to make it happen.

5. MOLECULAR DYNAMICS SIMULATIONS AND QUANTUM MECHANICS IN
DRUG DISCOVERY

Role of Molecular Dynamics Simulations

In the world of drug discovery, scientists are turning to computational chemistry
techniques such as molecular dynamics simulations to understand the behavior of molecules at
the atomic level. By simulating the movements and interactions of molecules over time,
researchers can gain valuable insights into how drugs interact with their target proteins. This
knowledge is crucial for designing and optimizing drug candidates with higher efficacy and
fewer side effects.

Quantum Mechanics Applications in Drug Discovery

Quantum mechanics, on the other hand, provides a more detailed and accurate
description of molecular properties and interactions. It allows scientists to calculate properties
such as molecular energies, electronic structures, and reaction mechanisms. This information
is vital in understanding the fundamental aspects of drug action and can guide the development
of more potent and selective drugs.

Combining Molecular Dynamics and Quantum Mechanics

To achieve even greater accuracy, researchers often combine molecular dynamics
simulations with quantum mechanics calculations. This hybrid approach, known as QM/MM
(quantum mechanics/molecular mechanics), takes advantage of the strengths of both methods.
It allows for a more realistic and comprehensive representation of the drug-target interactions,
taking into account the dynamic nature of the system and the quantum effects that are critical
for understanding complex biological processes.

6. CHALLENGES AND LIMITATIONS OF COMPUTATIONAL CHEMISTRY IN
DRUG DISCOVERY
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Accuracy and Reliability of Computational Models

Despite the significant advancements in computational chemistry, there are still
challenges when it comes to the accuracy and reliability of the models used in drug discovery.
The accuracy of predictions heavily relies on the quality of the force fields, parameterization
methods, and approximations employed. It is essential for scientists to constantly refine and
validate these models against experimental data to ensure their reliability.

Handling Large Data Sets and Computational Complexity

Another challenge is the exponential growth of data in drug discovery. With the
increasing availability of genomic, proteomic, and chemical data, computational chemists must
develop efficient algorithms and techniques to handle and analyze these large data sets.
Additionally, the computational complexity of modeling drug-target interactions requires
substantial computational resources, which can be a limiting factor for many research groups.

Limitations in Predicting Drug Efficacy and Safety

Computational chemistry methods have their limitations in accurately predicting drug
efficacy and safety. While they can provide valuable insights into drug-target interactions, they
cannot capture the complexities of the human body fully. Factors such as metabolism,
pharmacokinetics, and off-target effects still require experimental validation. Therefore,
computational chemistry should be considered as a complementary tool rather than a
standalone solution in drug discovery.

7. FUTURE PERSPECTIVES AND ADVANCEMENTS IN COMPUTATIONAL
CHEMISTRY FOR DRUG DISCOVERY

Emerging Technologies in Computational Chemistry

Exciting advancements in computational chemistry are on the horizon. Techniques such
as accelerated molecular dynamics, enhanced sampling methods, and machine learning-based
approaches are actively being developed to overcome the limitations of current methodologies.
These emerging technologies hold promise for more accurate predictions and deeper insights
into drug-target interactions.

Integration of Artificial Intelligence and Machine Learning

Artificial intelligence (Al) and machine learning (ML) are revolutionizing the field of
drug discovery. By leveraging vast amounts of data, Al and ML algorithms can identify
patterns, predict drug-target interactions, and even suggest novel drug candidates. The
integration of these technologies with computational chemistry has the potential to
significantly accelerate the drug discovery process and increase the success rate of developing
new medications.

Potential Impact on Drug Discovery Process

The advancements in computational chemistry are poised to reshape the drug discovery
landscape. By enabling faster and more accurate predictions, computational chemistry can help
researchers prioritize potential drug candidates, optimize their properties, and reduce the need
for extensive experimental screening. Ultimately, this can lead to a more efficient and cost-
effective drug discovery process, benefiting patients worldwide by providing faster access to
safer and more effective medications. In conclusion, computational chemistry has
revolutionized the field of drug discovery, enabling scientists to expedite the identification and
development of potential therapeutics with greater precision and efficiency. The integration of
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computational methods with experimental approaches has proven to be a powerful
combination, offering valuable insights into molecular interactions, structure-activity
relationships, and drug efficacy. However, challenges such as accuracy, computational
complexity, and the limitations of predictive capabilities still exist. Nonetheless, with the
continuous advancements in technology, the future of computational chemistry in drug
discovery holds immense promise. As researchers explore emerging technologies, incorporate
artificial intelligence, and refine computational models, we can expect even greater strides in
the discovery and development of novel drugs that improve the health and well-being of
individuals worldwide.

CONCLUSION

The future of computational chemistry in drug discovery is promising. Emerging technologies
such as artificial intelligence and machine learning are being integrated into computational
chemistry workflows, allowing for more efficient and accurate predictions. Continued
advancements in computational power and algorithms will further enhance the capabilities of
computational chemistry. These advancements have the potential to revolutionize the drug
discovery process, leading to the development of more effective and personalized therapeutics
to address the unmet medical needs of patients.
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Abstract

In this study new 3-[(3-substituted amino -1,2,4-thiadiaz-3-yl)] amino-5-TAG-amino-1,2,4-
thiadiazole [11] were synthesized by the oxidative cyclization of 1-[S-TAG-N-
substitutedthioamido] dicyanadiamide [8] and 1-[(N-TAG) thioamido]-5-
substitutedformamidino-2-imino-4-thiobiuret [9] respectively in chloroform medium using
liquid bromine as oxidizing agent. The newly synthesized compounds isolated in these reaction
were characterized and justified on the basis of conventional elemental analysis, chemical
characteristics, IR, NMR and Mass spectral analysis. The synthesized compounds were
screened for antimicrobial activities by disc diffusion method.

Keywords — Synthesis, Dicyandiamide, Thiadiazol, Antimicrobial activity
Introduction

During last few decades, heterocyclic molecules containing nitrogen, sulfur and oxygen (five
and six membered rings) have become the area of interest for medicinal chemists and
researchers owing to their wide spectrum of biological/pharmacological activities.' Thiadiazol,
a five membered heterocyclic moiety containing one sulfur and two nitrogen atoms existing in
four different isomeric forms, 1,2,3-thiadiazole; 1,2,4-thiadiazole and 1,2,5-thiadiazole and
1,3,4-thiadiazole has established its significant importance due to comprehensive
pharmacological activities?* 1,2,4-Thiadiazoles are heteroatom rich heterocycles with a vital
role in medicinal chemistry programmes; many clinically approved pharmaceuticals contain
this heterocycle.®

1,2,4-thiadiazoles are considered as most significant subclass of bioactive five-membered
organic compounds for medicinal chemistry®and showed a remarkable biological activities
such as cyclooxygenase inhibitors’, human leukemia®, antibacterial®, antiulcerativel®,
antihypertensivel?, cathepsin B inhibitors!?, anticonvulsant!®, antidiabetic!*, anti-
inflammatory’, and allosteric modulators®>

The wide range of application of 1,2,4- thiadiazols as pharmacophores in medicinal chemistry
has attracted great interest in their synthesis.®

As a part of research work presently been undertaken in this laboratory for the synthesis of
heteroacycles and heterocycles, it was thought interesting to investigate the oxidative
cyclization of 1-[(N-TAG) thioamido]-5-substitutedformamidino-2-imino-4-thiabiuret [9]
with liquid bromine in chloroform medium to obtain a novel series of 3-[(3-substitutedamino
-1,2,4thiadiaz-3-yl)] amino-5-N-TAG-amino-1,2,4-thiadiazole [11] In this study, a new series
of 1,2,4-thiadiazole derivatives (11a—e) were synthesized in good yields, and the structures of
the compounds were confirmed by IR, 1 H-NMR, and elemental analysis. For that The newly
synthesized substituted derivatives of thiocarbamide were screened for its antibacterial
activities against some gram positive & gram negative pathogens. The compounds showed
good & moderate activity against the pathogens.
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Experimental

The melting points of all the synthesized compounds were recorded using hot paraffin bath and
are uncorrected, The carbon and hydrogen analysis was carried out on Carlo-Ebra-1106
analyzer, nitrogen estimation was carried out on ColmanN-analyser-29. IR spectra were
recorded on Perkin-Elmer spectrometer in the range 4000-400 cm-1 in KBr pellets. PMR
spectra were recorded on Bruker AC-300F spectrometer with TMS as internal standard using
CDC13 and DMSO-d6 as solvent. The FAB mass spectra were recorded on a Joel SX 102/Da-
600 mass spectrometer/ Data System using Argon. The accelerating voltage was 10kV and
spectra were recorded at room temperature by using m-nitro benzyl alcohol as a matrix. The
purity of the compounds was checked on Silica Gel-G plates by TLC with layer thickness of
0.3 mm. All chemicals used were of AR grade.

Synthesis of 3-[(3-phenylamino-1,2,4-thiadiaz-3-yl)Jamino-5-N-TAG-amino-1,2,4-
thiadiazole [11b]

In china dish a paste of 1-[N-TAG thioamido]-5-phenylthio formamidino-2-imino-4-
thiobiuret [9b] was prepared in chloroform. To this liquid bromine in chloroform was added
with constant stirring. Initially the colour of bromine disappeared, the addition of bromine
was continued till the colour of bromine persisted to the reaction mixture. The reaction
mixture was allowed to stand for 8 Hrs. at room conditions. It is dark brown in colour. After
the basification of the reaction mixture afforded brown coloured product, which on
crystallization gave brown crystals of [11b] yield 61%, m. p.147°C.

The probable reaction mechanism of the formation of [11b] may be stated as follows.
Scheme

CH.OAC
H } O NH—C —HN—C —NH—C —NH—C —NH—R
H ! IUH U U
OAc H = s NH
OAC H —
xdatiwve
H OAC cychzauon ‘9)
”
“ I(l- NH—c? TC—NH—R
N S——N
(1n
Where R =-H. -phenyl. -methyl, -ethyl and allyl

Similarly 3-[(3-Amino-1,2,4-thiadiaz-3-yl)]-amino-5-N-TAG amino-1,2,4-thiadiazole
[11a], 3-[(3-methylamino-1,2,4-thiadiaz-3-yl)]-amino-5-N-TAG amino-1,2,4-thiadiazole
[11c], 3-[(3-ethylamino-1,2,4-thiadiaz-3-yl)]-amino-5-N-TAGamino-1,2,4-thiadiazole [11d],
3-[(3-allylamino-1,2,4-thiadiaz-3-yl)]-amino-5-N-TAG amino-1,2,4-thiadiazole [11e] were
synthesized from 1-[(N-TAG)thioamidino]-5-formamidino-2-imino-4-thiobiuret [9a], 1-[(N-
TAG)thioamidino]-5-methylformamidino-2-imino-4-thiobiuret [9c], 1-[(N-
TAG)thioamidino]-5-ethylformamidino-2-imino-4-thiobiuret [9d], 1-[(N-TAG)thioamidino]-
5-allylformamidino-2-imino-4-thiobiuret [9¢e] in bromine in chloroform medium respectively

Result ad Discussion-

Spectral Evaluation-

The IR spectrum of compound 3-[(3-phenylamino-1,2,4-thiadiaz-3-yl)]Jamino-5-N-TAG-
amino-1,2,4-thiadiazole was carried out in KBr pellets and is reproduce on plate No. IR-1.
The IR spectrum clearly indicated the bands due to v-NH, v-C-H(Ar), v-C=0, v-C=N, v-RC-
N, v-RC-S and an important absorption can be correlated in Table No. 1.
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Table No.-1
Absorption | Assignment Observed Absorption expected (Cm™
3374.5 -NH- stretching 3500-3100
1695.8 -C=0 stretching 1900-1600
1585.0 -C=N stretching 1789-1471
1213.0 -C-N Stretching 1200-1000
757.4 -C-S Stretching 800-600

The PMR spectrum of compound 3-[(3-phenylamino-1,2,4-thiadiaz-3-yl)]Jamino-5-N-TAG-

amino-1,2,4-thiadiazole was carried out in DMSO-d6 and CDCI3 and shown in figure 2. This
spectrum distinctly displayed the signals due to -NH protons at 6 9.5-8.6 ppm, Ar. Protons at

0 7.77 - 7.01 ppm.

The FAB mass spectrum of 3-[(3-phenylamino-1,2,4-thiadiaz-3-yl)]Jamino-5-N-TAG-amino-
1,2,4-thiadiazole [11b]was recorded at room temperature by using meta nitrobenzyl alcohol as
the matrix m+ peak as well as other fragment peaks and the probable fragmentation pattern of
the molecular ion.

Antimicrobial Activity

All the synthesized compounds were screened for antimicrobial activity using disc diffusion
method!’ and all the pathogen tested during analysis are human pathogens. For this Whatman
filter paper No. 1 disks of 5Smm diameter were sterilized in autoclave and soaked in sample
solution, blotted on sterile filter paper. 0.1ml of the inoculums of test organism was spread
using sterile glass spreader on the surface of nutrient agar. The filter paper disks soaked in
Gentamycin (20ug/ml) (Glaxo India Ltd.) and Ciprofloxacin (20pg/ml) (Glaxo smith Kkline)
were used as positive controls and the filter paper disc soaked in dimethyl sulphoxide (DMSO)
were used as a solvent. The compounds were taken at a concentration or Img/ml using dimethyl
sulphoxide as a solvent .Fluconazole (20ug/ml)as a standard for antifungal activity. The
inhibition zones were measured in millimeter by the end of the incubation period (24 hrs. at

37°C for bacteria).

Table No-2
Compounds Inhibition zone in mm

S.Typhi E.coli P. S.aurues | A.nigar c.albicanes
aerogenosa

%9a 8 8 -ve -ve 9 -ve
9b 10 9 -ve 8 12 10
9c 9 9 7 7 10 10
ad 9 8 9 9 9 9
%e 10 9 10 9 12 12
DMSO - - - - - -
Fluconazole - - - - 12 12
Ciprofloxacin | 10 9 10 9 - -
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From the results it is clear that compounds showed remarkable and considerable antimicrobial
activity against organism. The activity of compounds were tested against all the pathogen by
disc diffusion method. The antimicrobial activity of different compound against micro-
organisms were examined in the presence study and their potency, were assessed by the
presence or absence inhibition zone and zone diameter. The result are given in Table No. 2.
From this table clearly indicates that, all the compounds are active against S. typhi, E.coli &A.
nigar but some compounds 9a and 9b are inactive against P.aerogenosa, S.aurues & c.albicans.
Conclusion-

This paper reports the synthesis of 3-[(3-phenylamino-1,2,4-thiadiaz-3-yl)]Jamino-5-N-TAG-
amino-1,2 4-thiadiazole [11b] & 3-[(3-Substitutedamino-1,2,4-thiadiaz-3-yl)Jamino-5-N-
TAG-amino-1,2,4-thiadiazole (11a-e) derivatives and characterization by FT-IR, PMR and
mass spectrograph indicating formation of the desired product. The compounds were studied
to evaluate in vitro antibacterial and antifungal properties by disc diffusion method. The
antimicrobial activity of different compound against micro-organisms were examined in the
presence study and their potency, were assessed by the presence or absence inhibition zone and
zone diameter. From results, most of these compounds found to be potent antibacterial and
antifungal agent exhibited comparable antibacterial and antifungal activity than the standard.
It means that the compounds showed remarkable and considerable antimicrobial activity.
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Abstract:

After gaining attention by sulfated zirconia as solid acid catalyst, various modified versions of
zirconia based catalysts have attracted attention due some extra properties associated with
stability of the catalyst. Among these modified versions, various sulfate promoted zirconia-
based mixed oxides have been reported in the literature, which includes SO4%/ZrOz-CeO,
S04%/SN02-Zr0,, SO4%Ti02-ZrO2, sulfated zirconia catalyst supported on mesostructured y-
Al>03, sulphated mesoporous La>Os—ZrO> composite oxides, and many more. In this article,
we have summarized some of the organic transformations catalyzed by sulfate promoted
zirconia-based mixed oxides. These organic transformations includes Friedel-Crafts
benzoylation of anisole with benzoyl chloride; dealkylation of 1,3,5-tri-tertbutyl-benzene;
synthesis of coumarins via Pechmann reaction; Mannich reaction between aldehyde, ketone
and amines; synthesis of quinoxalines and synthesis of 2-aryl benzimidazoles and so on.

Keywords: Sulfate impregnation, sulfated zirconia, mixed oxide, organic transformations.

Introduction

Generally, liquid acid catalysts or homogeneous acid catalysts have been used to
perform acid catalyzed reactions. Acid catalyzed reactions are efficiently carried out by these
catalysts as these are soluble in the reaction medium and the reactant can easily reach to the
active site of the catalyst and vice-versa. Whereas, some of these catalysts are very reactive
and will not produce the product selectively. Further, the loopholes associated with the use of
these systems are non-recoverable catalysts, tedious work-up procedures, and consequently
responsible for pollution [1-5]. The scientific community was searching for a heterogeneous
counterpart of these catalysts, that can work efficiently as a catalyst, gives high vyield,
recyclable, with easy and eco-friendly work-up procedure. In this regard, several
heterogeneous catalysts such as zeolite, amberlite, nafion-H, molecular sieves, sulfated
zirconia, and so on have been used as catalysts. Among these catalysts, sulfated zirconia is one
of the important catalysts. It has been used extensively as a catalyst for processes/reactions
such as alkylation, isomerization, cracking reactions, and several organic transformations [1-
6]. In addition to this, many modified versions of sulfated zirconia can be used as catalysts.
These modifications include different preparation procedures for sulfated zirconia catalysts,
which can alter the properties of the catalyst. By using templated mesoporous, sulfated zirconia
catalysts have been prepared. Other modification includes the use of MoOx or WOX as a
promoter instead of SO.*> [7, 8]. Another important modification includes, sulfate
impregnation of a mixed oxide of ZrO with other metal oxide. In this article, we have discussed
some of the organic transformation reactions, which are catalyzed by these sulfated zirconia-
based mixed oxides.
Preparation of sulfated zirconia-based mixed oxides:

Several methods have been adopted in the literature for the preparation of sulfate
impregnated zirconia based mixed oxides. These methods includes co-precipitation, sol-gel,
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hydrothermal and so on. Reddy et al. prepared sulfated ceria-zirconia catalyst by co-
precipitation followed by sulfated impregnation [9]. Ben Hamouda and Ghorbel used sol-gel
method for preparation of sulfated zirconia supported by alumina [10]. Chakraborty et al.
employed hydrothermal method for the preparation of silica sulphated zirconia [11]. These are
some notable examples of use of different methods for synthesis of zirconia-based catalysts.
Organic Transformations by Sulfate promoted zirconia-based mixed oxide:

In this section, we have discussed some of the reactions reported by using sulfate promoted
zirconia-based mixed oxide as a catalyst.

1.

3.

Friedel-Crafts benzoylation of anisole with benzoyl chloride and dealkylation of
1,3,5-tri-tertbutyl-benzene:

Zhao et al. have been prepared sulfated zirconia supported on mesostructured y-Al>O3
as a catalyst used for Friedel-Crafts benzoylation of anisole with benzoyl chloride and
dealkylation of 1,3,5-tri-tertbutyl-benzene [12].

Pechmann reaction and Mannich reaction:

Reddy et al. synthesized sulfate promoted CeO,- ZrO; catalyst and utilized it for the
synthesis of coumarins via Pechmann reaction as well as Mannich reaction between
aldehyde, ketone and amines [9, 13].

Acetylation of alcohols and amines:

Sulfate promoted Al203-ZrO> catalysts have been reported for acetylation of alcohol
and amines with acetic anhydride (Scheme 1) [14].

a) b)
AC2O AC20
R-OH > R-0OAc R-NH, > R-NHAc
S0,%/ Zr0,-Al,05 S0,%/ Zr0,-Al,05
Scheme 1. Sulfate ZrO»-Al>03 catalyzed acylation of alcohols and amines.
Synthesis of quinoxalines
Recently, Shelke et al. reported the synthesis of quinoxalines by reaction between
phenacyl bromides/benzil and o-pheneylenediamine using sulfate promoted ZrO,-TiO>

as a catalyst (Scheme 2) [15].

o 0
)@
S0,%/ Zr0,-TiO,, NH, S0,%*/ZrO,-TiO,

Scheme 2. SO4*/Zr0,-TiO2 catalyzed synthesis of quinoxalines.

Synthesis of 2-aryl benzimidazoles

Furthermore, Shelke et al. have also been reported the synthesis of 2-aryl
benzimidazoles by reaction of o-pheneylenediamines and different aromatic aldehydes
(Scheme 3). This reaction is catalyzed by sulfate promoted ZrO»-TiO> [16].

Os__H
NH, $0,2/210,-TiO, N o Ry
S P O R W
R NH, EtOH; 70°C R N
R,
Scheme 3. SO4>/ZrO,-TiO; catalyzed synthesis of 2-aryl benzimidazoles.
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Conclusion:

Sulfate promoted zirconia-based mixed oxides is a one of the promising group of
catalysts in a family of solid acid catalysts. These catalysts have been used for variety of
organic transformations. These catalysts are recyclable, easy work up procedures, promotes
high yield, therefore it is an eco-friendly way to carried out many organic transformations such
as Friedel-Crafts benzoylation of anisole with benzoyl chloride; dealkylation of 1,3,5-tri-
tertbutyl-benzene; synthesis of coumarins via Pechmann reaction; Mannich reaction between
aldehyde, ketone and amines; synthesis of quinoxalines and synthesis of 2-aryl benzimidazoles.
Furthermore, these catalysts can be explored for various other organic transformations.
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Abstract:

In this study six unsymmetrical thiourea derivatives, 1-isobutyl-3-cyclohexylthiourea (1), 1-tert-butyl-
3-cyclohexylthiourea  (2),  1-(3-chlorophenyl)-3-cyclohexylthiourea  (3),  1-(1,1-dibutyl)-3-
phenylthiourea (4), 1-(2-chlorophenyl)-3-phenylthiourea (5) and 1-(4-chlorophenyl)-3-phenylthiourea
(6) were obtained in the laboratory under aerobic conditions. Compounds 3 and 4 are crystalline and
their structure was determined for their single crystal. Compounds 3 is monoclinic system with space
group P2:/n while compound 4 is trigonal, space group R*:H. Compounds (1-6) were tested for their
anti-cholinesterase activity against acetylcholinesterase and butyrylcholinesterase (hereafter
abbreviated as, AChE and BChE, respectively). Potentials (all compounds) as sensing probes for
determination of deadly toxic metal (mercury) using spectrofluorimetric technique were also
investigated.

Keywords: thiourea derivatives, enzyme inhibition,
Introduction:

It plays an important role in the construction of hetero-cycles, the compounds formed by the
insertion of one or more, similar or different hetero-atoms (other than carbon or hydrogen
atoms) in different cyclic systems. It appears as white crystals which are combustible and in
contact with fire give off irritating or toxic fumes. It acts as a precursor to sulphide to produce
metal sulphides like mercury sulphide. Thiourea is a reagent in organic synthesis, a special
branch of chemical synthesis, and is concerned with the construction of organic compounds
via organic reactions. "Thioureas™ can refer to a broad class of compounds with the general
structure (R1R2N) (R3RsN) C=S. Thiourea is also called by names such as “Thiocarbamide,
and Pseudo thiourea” Thioureas belong to thioamides, a functional group with the general
structure R—-CS—-NR'R", where R, R’, and R" are organic groups. Examples include RC(S)NRz2,
where R is methyl, ethyl, etc.
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Structure of Thiourea molecule

HoN NHy

Structure of Thiourea
Properties of Thiourea

e Itis an organic compound containing sulphur atoms.

o Its molar mass is 76.12 g.mol ™.

e Itis a white-coloured compound.

o ltexistsin asolid state at room temperature.

e The melting point of thiourea is 176 — 178°C.

 Its boiling point is 150 — 160°C

« Its density is 1.405 g.ml™.

« Itis highly soluble in water. For instance, 142 g of thiourea can be dissolved in one
litre of water at 25°.

« Itisslightly acidic in nature

o lts crystals are highly combustible in contact with fire.

e It has pH value of more than 3.

e Itis an odourless (with no smell) compound.

« Its surface tension is 1.04 102 N/m.

o Thiourea on heating above 130°, forms ammonium thiocyanate. Upon cooling it
again converts into thiourea.

« Reduction — Peroxides get reduced into their corresponding Diols (chemical
compounds with two hydroxyl groups) by thiourea. During this reduction reaction, a
by-product formed which is called endo-peroxide. Endo-peroxide is a highly unstable
compound.

e Due toits non - volatile nature, it is also used in the ozonolysis of cyclic alkenes to
give carbonyl compounds.

« It reacts with alkyl halides and forms thiols.
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Uses of Thiourea

Total global production of thiourea approximately 40% is produced in Germany and another
40% in China. About 10,000 tonnes of thiourea is being manufactured globally in a year. Its
bulk production clearly proves its significance in the market. Few of its applications are listed
below:

« Thiourea Dioxide (prepared by oxidation of Thiourea with Hydrogen peroxide) is
used as a reducing agent in many chemical reactions used in textile processing.

o Itisused in the production of flame-retardant resins, which prevents or slows down
the spread of fires.

e Itisused as a source of sulphide, a compound of sulphur with another element. It
reacts with alkyl halides and changes them into thiols, a sulphur analogue of alcohols
that is simple it is an organic compound consisting of compounds with a sulphur
atom. For example, ethane — 1,2 — dithiol is prepared by 1,2 — dibromoethane. The
reaction is given below: C2H4Brz + 2SC(NH2)2 — [C2Ha(SC(NH2)2)2]
Br;

[C2Ha(SC(NH>)2)2] Br2 + 2KOH — C;Ha(SH), + 20C(NH>), + 2KBr

o Thiourea can be used as a source of sulphide in reactions with metal ions as well. For
example, mercury sulphide is formed when mercury ion reacts with thiourea in
presence of water and heat. The reaction is given below:

Hg?* + SC(NH,)2 + H,0 — HgS + OC(NH,); + 2H*

e Thiourea condenses with - dicarbonyl and forms pyrimidine derivatives. It is used in
vulcanization accelerators.

o Itisused as an auxiliary agent.

o Itisused in silver — gelatine photographic prints, diazo paper, light-sensitive
photocopy paper, etc.

o Itisused in many electroplating processes such as Clifton — Philips and Beaver bright
electroplating, etc.

o For copper printed circuits, tin (1) chloride solution is used. Thiourea is also used in
the solution.

e Itis used in silver cleaning products such as Tarn x which contains thiourea, sulfamic
acid and detergent.

« Itisused in gold and silver leaching. Lixiviants are used for this purpose and thiourea
is an important ingredient of these. Lixiviant is a liquid medium used in
hydrometallurgy to selectively extract the desired metal from the ore or mineral.

o Even short exposure to the Thiourea causes severe irritation and temporary skin
infection.

e 125mg/kg of thiourea can be deadly for rats on oral ingestion.

« On chronic exposure, thiourea can cause a goitrogenic effect on humans. Goitrogens
can reduce the thyroid's ability to produce the hormones your body needs to function
normally.

o Enlargement of the thyroid gland is known as goiter disease. In this disease,
goitrogens disrupt the production of thyroid hormones. This stimulates the pituitary
gland to release TSH and TSH promotes the growth of thyroid tissues.
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Six Different Derivatives of Thiourea

Qb Ol QL QL

, 2 ;
Q:iN& Q\EJ\EQ Q\Hj\.”./O/
4 s O 6

Figure 1: Structure of unsymmetrical thiourea derivatives, 1-cyclohexyl-3-(iso-butyl)thiourea
(1), 1-cyclohexyl-3-(tert-butyl)thiourea (2), 1-cyclohexyl-3-(3-chlorophenylthiourea (3), 1-
phenyl-3-(1,1-dibutyl)thiourea (4), 1-phenyl-3-(2-chlorophenyl)thiourea (5) and 1-phenyl-3-
(4-chlorophenylthiourea (6) used in this study.

Material and Method:

All reactions were carried out under aerobic atmosphere and no special precautions were taken
to exclude air or moisture during experiments. All chemicals were purchased from Vinit
Chemicals, Nanded and were used without further purification. Thiourea derivatives described
in this study are also commercially available in the marked, we reproduced them in the
laboratory, they were obtained as crystalline material. The formation of compounds was
confirmed with the help of available spectroscopic techniques, such as ATR-FTIR
spectrometer and *H- and *C NMR spectra (in order to assist readers these data is provided
below). Thiourea derivatives were prepared by reactions as previously reported [1,2].

Experimental Work

1.1. 1-cyclohexyl-3-isobutylthiourea, 1

Compound 1was synthesized by dropwise addition of cyclohexyl isothiocyanate (1 mL, 7.05
mmol) to isobutyl amine (0.7 mL, 7.05 mmol) in analytical grade acetone. The reaction mixture
was allowed to stir over night at room temperature. The reaction led to the formation of
precipitates and the progress was monitored by TLC. Solid material was separated from the
mother liquor, washed with petroleum ether for removal of unreacted compounds and possible
impurities. The solid was re-dissolves in ethanol and kept for slow evaporation. Spectroscopic
datawere collected and structure of the desired compound was deduced.

Yield = 70 %; Molecular formula = C11H22N2S; m.p. = 102-105°C; FT-IR(ATR): v(cm—1)
= 3431br (NH), 3214br (N-H), 2930s, 2850w (CH), 1617 (C=S), 1379 (NCN), 1448 (CSasy);
1

H-NMR (300 MHz, DMSO-d6) &(ppm)= 0.85 (d, J(1H,1H) = 6.7 Hz, 6H, Me), 1.16,

1.25, 1.53, 1.63, 1.82 (overlapping multiplets of aliphatic protons), 3.18 (br, 1H, NH),
3.94(br,1H, NH). 13C-NMR (75 MHz, DMSO-d6) &(ppm) = 20.1 (2C), 24.5 (2C), 25.1 (1C),
27.7 (1C), 32.3 (2C), 50.9 (1C), 51.6 (1C), 181.3 (C=S).

1.2. 1-cyclohexyl-3-(tert-butyl) thiourea, 2

In the similar manner as described above compound 2was prepared by mixing tertbutylamine
(2 mL, 9.5 mmol) with a solution of cyclohexyl isothiocyanate (1.35 mL, 9.5
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mmol) in dry acetone. Compound 2 was obtained as a colorless solid in ethanol.

Yield = 68 %; Molecular formula = C11H22N2S; m.p.= 138-140°C; FT-IR (ATR): v(cm—1)
= 3421br, 3367br (N-H), 3050w, 2927w (C-H), 1636s (C=S), 1385 (NCN), 1544 (CSasy);
1HNMR (300 MHz DMSOd6) 8(ppm) = 1.03 (m, 2H, CH2), 1.20 (m, 4H, CH2), 1.61 (m,
4H,

CH2), 1.41 (s, 9H, Me), 1.83 (m, 1H, CH), 2.50 (p, 1H, CH), 3.16 (d, 1H, NH), 4.08 (br, 1H,
NH); 13C-NMR (75 MHz, DMSO-d6) é(ppm) = 24.4, 25.2, 29.0, 32.3, 50.6, 52.0, 180.2
(C=9).

1.3. 1-cyclohexyl-3-(3-chlorophenyl) thiourea, 3

A known amount of 3-chloroaniline (0.5 mL, 4.7 mmol) in 15 mL analytical grade acetone
and equimolar amount of cyclohexyl isothiocyanate (0.6 mL, 4.7 mmol) was reacted together
following the same method. Colourless crystals of 3were obtained in EtOH in few days, were
separated from the mother liquor, FT-IR and NMR data were collected and suitable crystal of
the compound was mounted for X-ray data collection and structure confirmation.

Yield = 66 %; Molecular formula = C13H17CIN2S, m.p. = 115-120°C, FT-IR(ATR):
v(cm—1) 3295br, 3206br (N-H), 3060w (Ar, C-H), 2993w, 2849w (C-H), 1700s (C=S), 1534s
(NCN), 1435s (CSasy); 1H-NMR (300 MHz, DMS0-d6) (ppm) = 1.26 (m, 4H, CH2), 1.67
(m, 4H, CH2), 1.92 (m, 2H, CH2), 1.99 (m, 1H, CH), 4.17 (br, 1H, NH), 7.10, 7.26, 7.31,
7.82 (m, m, m, m, 4H, CH, Ph),9.45 (br, 1H, NH); 13C-NMR (DMSO-d6) &(ppm) = 25.0,
31.9, 39.8,52.5,121.0, 122.1, 123.5, 130.0, 132.9, 141.8, 179.5 (C=S).

1.4. 1-phenyl-3-(1,1-dibutyl) thiourea, 4

Phenyl isothiocyanate(1mL,8.3mmol) and dibutyl amine (0.88 mL, 8.3 mmol) in 20 mL
acetone was treated as discussed above. Colourless crystals of the desired compound 4

were obtained in the same solvent at ambient temperature.

Yield = 95%; Molecular formula = C15H24N2S, m.p. = 85-87°C; FT-IR (ATR 400-4000
cm—1) v (cm—1) = 3700br (N-H), 2335w (C-H), 1529s (C=C), 1452s (NCN), 1205s (CSasy);
1HNMR (300 MHz, CDCI3), & (ppm) = 0.96 (t, 6H, Me), 1.37 (m, 4H, CH2), 1.69 (pent, 4H,
CH2), 3.65 (t, 4H, CH2N), 7.05(br, 1H, NH), 7.18, 7.31 (m, m, 5H, Ph); 13C-NMR (75
MHz, CDCI3) 8(ppm) = 13.7, 20.1, 29.4,51.4, 125.5, 125.6, 128.5, 139.8, 181.0 (C=S).

1.5. 1-Phenyl-3-(2-chlorophenyl) thiourea, 5

In the similar manner as described above by reacting 2-chloroanaline (0.87 mL, 8.3

mmol) with phenyl isothiocyanate (1 mL, 8.3 mmol), the product 5 was obtained as
colourless crystalline solid by recrystallization from ethanol. In the whole reaction process,
the

reaction was monitored by TLC until single spot product was formed.

Yield = 69 %; Molecular formula = C13H11CIN2S; m.p. = 90-92°C; FT-IR (ATR) :v(cm—1)
= 3700br (NH), 2335w (C-H), 1528s (C=S), 1452s (NCN), 1442s (CSasy); 1H-NMR
(DMSOd6) 6(ppm) =7.16, 7.23-7.29, 7.32-7.39, 7.53, 7.63 (m, m, m, m, m, 9H, Aromatic
protons), 9.43 (br, 1H, NH), 10.02 (br, 1H, NH); 13C-NMR (DMSO0-d6) &(ppm) = 123.8,
124.7,127.2, 127.5, 128.6, 129.4, 129.8, 130.0, 136.4, 139.2, 180.3 (C=S).

1.6. 1-phenyl-3-(4-chlorophenyl) thiourea, 6

The derivative 6, was obtained as colourless solid by treating 4-chloroaniline (0.8 mL,
8.3 mmol) and phenyl isothiocyanate (1.0 mL, 8.3 mmol) in the same manner as reported
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in literature [3]. Crystals were obtained in ethanol at room temperature by slow evaporation
method.

Yield = 70 %; Molecular formula = C13H11CIN2S; m. p. = 95-99°C; FT-IR (ATR): v(cm—1)
= 3436-3100br (N-H), 3000w (C-H), 1637s (C=S), 1549s (NCN), 1490s (CSasy); IHNMR
(DMSO-d6) o(ppm) = 7.14, 7.37, 7.52 (m, m, m, 10H, Aromatic protons, NH), 9.88 (br, 1H,
NH); 13C-NMR (DMSO-d6) o(ppm) = 123.8, 124.6, 125.3, 128.3, 128.5, 138.5, 139.3, 179.3
(C=9).

3. NMR spectra of compounds 1-6

The 1H- and13C-NMR of all compounds were recorded on Bruker AM 300 MHz spectrometer.
In the 1H-NMRspectra, all the aliphatic and aromatic protons appeared in their characteristic
and expected region, 0.8-3.4 ppm and 7.0-7.9 ppm, respectively [4]. The NMR data analysis
of all compounds reveal that the reaction is straightforward and no side reactions were
observed. As each compound contains two types of N-H protons with different environment
(except 4), and accordingly two signals were observed for each of them. The N-H proton close
to aromatic ring was observed in up-field region while the other appeared in down-field region.
From 13

C-NMR spectra of compounds 1-6, it is evidenced that all the aliphatic and aromatic carbons
appeared below 50 ppm and 120-140 ppm, respectively. The chemical shift corresponding to
C=S bond was noticed in the region of =180 ppm, the presence of this carbon in the spectra of
compounds 1-6 provides enough justification regarding the formation and presence of thiourea
derivatives. Other carbon atoms belong to molecules of respective compounds appeared in their
characteristic regions.

Table S1. UV-Visible spectroscopic data of compounds 1-3, 5and 6.

Sr.No | Compound Concentration (ug mL—1) Scan range | Amax(nm)
(hm)

1 Comp -1 200-400 296

2 Comp -2 200-400 294

3 Comp -3 2 200-400 298

4 Comp -5 200-400 294

5 Comp - 6 200-400 295

Result and Conclusion:

Compounds 1-6 are structurally very simple; they are accessible in the market and can also be
obtained in laboratory under ambient conditions [5]. Compounds structurally analogous to 1
6 are good corrosion inhibitors in acidic medium [6] and show excited results in affording metal
sulfides for useful applications [7]. Compound 5 has been used as starting precursors for the
preparation of benzothiazole derivatives under catalyst free conditions [8]. There are several
other reports wherein simple thiourea molecules after certain modifications have shown
efficiency as bioactive compounds [9]. Compound 6 has already been used for its inhibitory
activity against melanin B16 cells and mushroom tyrosinase and its synthesis has been
reviewed [10,11]. The ICs value as melanin B16 inhibitor was promising, 3.4 uM, while it
exhibited moderate potency as mushroom tyrosinase inhibitor. The enzyme inhibition (AChE
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and BChE) and metal sensing capability of compounds 1-6 (Figure 1) have not been reported
so far. Since they are already in the field of bioorganic chemistry therefore these studies will
help exploring their multidimensionality applications within a single system or organism
whatever the case may be.
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ABSTRACT

In the present work, we have investigated the proton-ligand stability constants and
metal-ligand stability constants of ligand 1-(5-bromo-2-hydroxyphenyl)-5-phenylpenta-2,4-
dien-1-one (Ls) with transition metal ions like Cr (I11) and Nd (I11), which were determined
pH-metrically at 0.1 M ionic strength. (30+1°C) in a 70% dioxane-water mixture by the
Bjerrum method as adopted by Calvin Wilson. 1:1 and 1:2 complexes were formed between 1-
(5-bromo-2-hydroxyphenyl)-5-phenylpenta-2, 4-dien-1-one (L3), Cr (l11), and Nd (I1I). The
values of pK and log k were evaluated and compared with the resultant data.

Keywords: Substituted chalcone, Dioxane — water mixture, stability constant.
1. Introduction

The stability constant, also known as the formation constant or association constant, is
a measure of the strength of the bond formed between a ligand and a metal ion in a complex.
It quantifies the stability or tendency of the complex to form and remain intact in a solution.
Stability constants are determined through various experimental techniques, such as
spectrophotometry or potentiometry. These constants are expressed as equilibrium constants
and are typically denoted by the symbol K. The higher the stability constant, the more stable
the complex is. Stability constants are important in various fields of chemistry, including
coordination chemistry, biochemistry, environmental chemistry, and analytical chemistry.
They play a crucial role in understanding the behavior of metal-ligand complexes in solution,
their formation, and their potential applications.

The value of a stability constant depends on several factors, including the nature of the
metal ion and ligand, the pH of the solution, temperature, and ionic strength. These constants
provide valuable insights into the thermodynamics of complex formation and can be used to
predict the stability of a complex under different conditions. Overall, stability constants are a
fundamental concept in chemistry that helps to understand the formation and stability of metal-
ligand complexes, and their importance extends to various areas of scientific research and
applications.

A significant contribution was made to the field of stability constants of organic ligan
ds and their metal complexes by Bjerrum® and Calvin?. The Schiff base N-[2-hydroxy-1-
napthalydene]-2-methoxyanilline (3) was formed through condensation of 2-hydroxy-1-
napthalydene with 2-methoxyanilline. 1t was studied for its formation of transition elements
and its stability constants, with the order of stability constant being Cu > Ni > Zn > Mn > CO?3,
Jagtap's study examined the stability constant of Ni (I1) with substituted pyrazole carboxylic
acid derivatives at 298K in a 70% DMF-water mixture. # The stability constants of transition
metals, including Cu (I1) and Co (I11) complexes with Schiff bases, were evaluated for anti-
diabetic drugs. They were determined using the Calvin Bjerrum titration technique and
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discussed in terms of order, ligand basis, and correlations. ®> Thakur et al. ® studied the stability
constant of Schiff bases with lanthanum using pH metric titration and the Calvin-Bjerrum
method. They calculated thermodynamic parameters like Gibb's free energy change, entropy
change, and enthalpy change. Thorat et al. ’ studied the complex formation between Pr (111)
and Sm (llI) metal ions and 3-(2-hydroxy-3-nitro-5-methylphenyl)-5-(3-nitrophenyl)
isoxazoline, 4-chlorophenyl isoxazoline, and 2-furyl isoxazoline. The study investigated the
interaction of metal ions with the organic ligand N-[(E)-(4-Hydroxy-3-methoxyphenyl)
methylene] isonicotinohydrazide. The ligand was synthesized using an anti-mycobacterial
agent and aromatic aldehydes. The formation of these ligands was confirmed through various
tests, with the stability constants arranged in a specific order. 8 The stability constants and
thermodynamic parameters of transition metal complexes of substituted aminothiazole Schiff
bases have been studied by R.P. Giram et al.®

2. Experimental methodology
2.1Material and Methods

All chemicals used are AR-grade. The ligand (L3) was synthesized in the laboratory by
the reported protocol*®. The stock solution of the ligand was prepared by dissolving the required
amount of ligand in a 70% (dioxane and water) mixture.

2.2 General procedure

Types of Titrations

i) Free acid HNO3z (0.01 M)

ii) Free acid HNO3 (0.01 M) and ligand (20 x 10*M)

iii) Free acid HNO3 (0.01 M) and ligand (20 x 10™*) and metal ions (4 x 10*M) against a
standard 0.1N NaOH solution. The ionic strength of all the solutions was maintained at 1M
by adding the appropriate amount of KNO3 solution. All the titrations were carried out in a
70% (dioxane and water) mixture, and the readings were recorded for each 0.1 ml addition.
The graph of the volume of alkali added (NaOH) against pH was plotted. The ligand involved
in the present work may be considered a monobasic acid having only one dissociable H+ ion
from the phenolic OH group, and it can therefore be represented as HL. The dissociating
equilibrium can be shown as.

HL=H" + L

By the law of mass action, we have,

K=[HL]/([HT[LT) 1)
Where, the quantities in bracket denote the activities of the Species at equilibrium.
3. Result and Discussion

3.1 Calculation of Proton-Ligand Stability Constant (na)

The plots between the volume of NaOH and the pH of the solution were used to
determine the proton ligand stability constant (representing the replacement of H+ ions from
the functional group of the ligand with respect to the pH value). The horizontal difference (V2-
V1) was measured accurately between the titration curves of free acid and acid + ligand. It was
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used to calculate the formation number n at various pH values and a fixed ionic strength p =
0.1 M using Irving and Rossotti’s equation [1, 2].

(Eo+N) (V2-Vy)

N (2)
(Vo+ V1) TLO

Where V0 is the initial volume of the solution. E® and T .%are the initial concentrations
of the mineral acid and ligand, respectively. V1 and V> are the volumes of alkali of normality
N during the acid and ligand titration at a given pH. v is the replaceable proton in the ligand.
The data on na obtained at various pHs, along with the horizontal difference for some
representative systems, are represented in Table 1. The metal ligand ligand formation number
(n) is estimated by Irving-Rossotti's equation.

(EotN) (V3-V2)

N=  ememeeeeeeceeeeeee 3)
(Vo + V2) Tm®

Where the notations have the same meaning as given in the earlier equation. The

horizontal difference (V3-V2) between the metal complex (A+M+L) and reagent (A+L) curve
is used to evaluate the value of n using Irving Rossotti’s equation.

Table 1 Proton ligand stability constant (pK)

Ligand | System pK
Half integral Point wise
method method
L3 1-(5-bromo-2-hydroxyphenyl)-5- | 7.7871 6.4506
phenylpenta-2,4-dien -1- One

Table 2: Metal-ligand stability constant (log K)

System LogK1 LogK:z A LogK

Cr (1)+Ls 5.7419 3.3126 2.4293

Nd (111)+Ls 5.5310 3.5278 2.0032
Conclusion

From the titration curves, it is observed that the departure between the acid-ligand
(A+L) curve and the acid-ligand-metal (A+L+M) curve for all systems started at pH 3.6. This
indicated the commencement of complex formation. Also, the change in color from yellow to
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orange in the pH range from 3.9 to 8.6 during titration showed the complex formation
between metal and ligand.

The difference between LogK: and LogK: is less than 2.5, indicating the simultaneous
formation of 1:1 and 1:2 complexes. When the difference is greater than 2.5, a stepwise
complex formation takes place. 1*. From Table 2, it is observed that in the all systems Cr (I11)-
L3 and Nd (I11) + L3, the difference between log K1 and log K is sufficiently small, which
indicates the simultaneous formation of complexes between metal ions and ligands takes place.
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Abstract: Ethyl acetoacetate, substituted aromatic aldehyde, and guanidine were the three
components of a one-pot, three-component reaction that produced ethyl 2-imino-6-methyl-4-
substituted phenyl-1, 2, 3, 4-tetrahydropyrimidine-5-carboxylate compounds [4a-c]. The
reaction is effectively supported to provide the intended products, typically in high yields and
within a brief timeframe. The newly synthesized chemicals structures were clarified by
elemental and spectrum investigations. Using TLC, the purity of each compound was
ascertained.

Keywords: Pyrimidine, Guanidine.

1. Introduction:

Heterocycles that include nitrogen are of synthetic importance since they belong to a significant
class of both natural and artificial compounds, many of which have shown beneficial biological
activity. the fascination with six-membered structures with two nitrogen atoms at positions
one and three. In heterocyclic synthetic chemistry, the One Pot Multicomponent Reactions
(MCRs), in which several reactions occur often in a single synthetic operation, have been
heavily employed to generate carbon-carbon bonds. Similar reactions provide a multitude of
options for efficiently building relatively complex molecules in a single phase of the process,
so avoiding the laborious purification processes and allocating savings of both reagents and
solvents. For this reason, understanding their biological conditioning and therapeutic
applications is crucial for scientists working on drug discovery processes®. We have conducted
the reactions in water, which is notable for its use as a non-flammable, non-hazardous, and
green medium, based on the principles of green chemistry.

Pyrimidines have biological significance that motivates researchers to work on them. These
activities include analgesict?®, antimicrobial activity®*’ | anticonvulsant®, antioxidant
activity®, antimycobacterial®, antitumor’, antiviral®, anticancer®° and antifolate'°.

2. Material and methods:

An uncorrected melting point was determined using open capillary tubes. Using an FTIR
Agilent Technologies spectrometer at 4000-650, the FTIR spectra were recorded. Using
tetramethyl silane (TMS) as an internal reference and d6-DMSO/CDCIS3 as the solvent, the 1H
NMR spectra were recorded on a Bruker spectrophotometer operating at 500 MHz. The units
of chemical changes were ppm. We bought all of the solvents and reagents from Sigma Aldrich
Chemicals Pvt Ltd. To maximize the reaction's purity and completeness, TLC was employed.

2.1 Synthesis Process in General:

2.1.1 Synthesis of phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate by ethyl 2-imino-6-
methyl-4 substitution[4a-c]:

Substituted aromatic aldehyde (0.01mol), ethyl acetoacetate (0.01lmol), and guanidine
(0.01mol) were added to 15 ml of distilled water in a dry 50 mL round-bottom flask, and the
mixture was manually agitated for two minutes. The reaction mixture was then heated for an
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hour at 90 degrees Celsius in a water bath. A solid began to deposit as the reaction went on,
and an hour later the flask was full with solid. Using a spatula, the solid was carefully removed
from the conical flask. One milliliter of cold water was used to wash the yellow solid. From
ethanol, the crude product was recrystallized to remove impurities.

R- a:4-OH,b:4-CN,c:-H

Scheme-1

3. Physiochemical and analytical data for compounds:

3.1  Ethyl 4-(4-hydroxy phenyl)-2-imino-6-methyl-1, 2, 3, 4-tetra hydro pyrimidine-5-
carboxylate(4a):

M.F: Ci14H17N3Os. MW:278. M.P: 124-126 °C. Yield: 77.35%. FT-IR: 1510(Ar-
C=C),1631(C=N), 1715(C=0), 2887(C-H), 3199(N-H), 3402(Ar-OH). *H-NMR (500 MHz,
DMSO de, 8 ppm): 7.81(s, 1H, =N-H), 6.91-6.71 (Ar-H), 4.50(S, 1H, R>-NH), 4.03(q, 2H, -
CHz2), 1.25(t, 3H, -CHg), 2.27 (s, 3H, Ar-CHs), 9.1 (s, 1H, Ar-OH). Anal. Calcd. (in %): C,
61.07; H, 6.20; N, 15.21. Found: C, 61.11; H, 6.281; N, 15.35.

3.2 Ethyl 4-(4-cyano phenyl) -2-imino -6-methyl-1, 2, 3, 4-tetra hydro pyrimidine -5-
carboxylate(4b):

M.F: CisH1eN4O2. MW:285. M.P: 112-114 °C. Yield: 76.81%. FT-IR: 1502(Ar-C=C),
1628(C=N), 1714(C=0), 2265(Ar-CN), 2888(C-H), 3195(N-H). *H-NMR (500 MHz, DMSO
ds, & ppm): 7.81(s, 1H, =N-H), 7.76-7.28 (Ar-H), 4.48(S, 1H, R2>-NH), 4.02(q, 2H, -CH>),
1.20(t, 3H, -CHg), 2.19(s, 3H, Ar-CHs). Anal. Calcd. (in %): C, 63.39; H, 5.45; N, 19.83.
Found: C, 63.35; H, 5.63; N, 19.69.

3.3 Ethyl 2-imino-6-methyl -4-phenyl-1, 2, 3, 4-tetra hydro pyrimidine- 5-carboxylate(4c):
M.F: C14H17N302. M.W: 260. M.P: 112-114 °C. Yield: 73.80%. FT-IR: 1509 (Ar-C=C),
1628(C=N), 1717 (C=0), 2882(C-H), 3199(N-H). *H-NMR (500 MHz, DMSO dg, & ppm):
7.81(s, 1H, =N-H), 7.28-7.17 (Ar-H), 4.59 (s, 1H, R2>-NH), 4.12 (q, 2H, -CH2), 1.20 (t, 3H, -
CHs3), 2.31 (s, 3H, Ar-CHz). Anal. Calcd. (in %): C, 64.79; H, 6.59; N, 16.25. Found: C, 64.15;
H, 6.29; N, 16.89.

4. Conclusion:

The main focus of this research work was pyrimidine derivatives have been synthesized based
on green chemistry principles (multicomponent synthesis) using water as a solvent. The
structures of synthesized compounds were confirmed by FTIR, IHNMR and elemental
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analysis. The reaction is effectively supported to provide the intended products, typically in
high yields and within a brief timeframe

5.
1)

2)
3)

4)

5)

6)

7)

8)

9)
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Abstract: Nanocrystalline Copper oxide (CuO2) was synthesized by sol-gel citrate method.
Further it was modified by doping Fe in it. Structural and Electrical study was carried out for
modified and unmodified CuO.. From X-ray diffraction (XRD) studies it was observed that
when CuO; doped with 2% Fe its Average Crystallite Size Increases from 41.32 nm to 54.51
nm on further doping with 0.1% & 0.3% Fe Its Average Crystallite Size decreases to 34.15
nmé& 31.35 nm respectively. The electrical study of the nanocrystalline Copper Oxide is
checkedfor different doping amount and also at different temperature for every sample. From
the studyit is observed that, conductivity changes with the concentration of dopant and also
varies withtemperature.

Keywords: Copper oxide, X-ray diffraction, crystallite size, Electrical Properties &
Conductivity.
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Abstract:

Caesalpinia crista L. belongs to Fabaceae and commonly known as ‘sagargoti’ in
Marathi. It is widely employed across the Asian and African continent for treatment of various
kinds of diseases and disorders like abdominal pain, amenorrhea, cystic fibrosis, diabetes,
leucorrhea, malaria fever, rheumatoid arthritis. The aim of present study was to investigate the
presence of phytochemicals of root, stem, leaf and fruit of Cesalpinia crista L. Ethanol,
acetone, hexane and petroleum ether extract of selected material were screen for the presence
of different secondary metabolites, it revealed the existence of alkaloid, steroids, phytosterol,
tannin, flavonoids, and glycosides. The findings of the present study provided evidence that
crude organic solvent extracts of Caesalpinia crista L. contain medicinally important bioactive
compound, it justifies their use in traditional medicines for the treatment of various kinds of
diseases.

Key words: Caesalpinia crista L., organic solvents, phytochemicals
Introduction:

Caesalpinia crista L. an important medicinal plant belongs to Fabaceae
(Caesalpiniaceous), different parts of C. crista has several traditional medicinal applications
and health benefit effects C. crista generally presents in tropical areas and found almost in
every part of India and Pakistan (Bhanderi, et al., 2022). Root, leaves, seed and bark is used
in the treatment of different kinds of diseases such as pulmonary tuberculosis, malaria,
pneumonia, colic fever, intermittent fever, swelling, menstrual complaints, skin diseases, tonic
and as a uterine stimulant, to cleanse uterus and also alleviates edema and abdominal pain
during this period. Various plant parts of C. crista traditionally used as antipyretic, periodic,
tonic and vesicant for the treatment of backache, constipation, skin diseases, gynecological
disorders, piles, ulcers and rheumatism (Suryawanshi and Patel, 2011; Patil, K. S. 2005).

The extracts different parts of C. crista have been reported to have anthelmintic
activity antimalarial activity, antioxidant activity, anti-amyloidogenic, nootropic activity and
cytotoxic activity (Sadiya Afreen et al., 2016). Literature on C. crista revealed presence of
different compounds and most of them belong to diterpenes group. Several traditional
medicinal plants have been reported to have strong antimicrobial properties and some of them
have already been used in the treatment of animals and people suffering from viral infection
(Mandal, et al., 2011).

Many plant and herbs that have potential as novel antiviral agents have been reported
and wide spectrum of active secondary metabolites including alkaloids, coumarins, flavonoids,
furyl compounds, lignans, polyphenolics, sulphides, saponins, terpenoids, thiophenes, proteins
and peptides have been identified (Srinivasa et al., 2003). The decoction of Caesalpinia crista
root has been used for its significant health benefits to treat rheumatism, backache and as a
tonic. In Ayurveda Indian Medicine System heartwood is bitter, astringent, constipating,
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hemostatic and sedative and it is useful in the treatment of burning sensation, convulsions,
diabetes wounds, diarrhoea, dysentery, epilepsy, leucorrhoea, leprosy, menorrhagia,
haemorrhages, ulcers, skin diseases, (Kirtikar and Basu,1989).

Caesalpinia crista is a large woody climber height up to 15 m grows mainly on the
river bank in tidal forests near eastern seacoast from Orissa and western sea coast from Konkan
southwards and grown throughout India up to 800 meters elevation. Branches are finely grey-
downy, armed hooked and straight hard yellow prickles on them. Bark is black, branchlets are
glossy with recurved prickles. leaflets; 2-3 pair coriaceous, acute or obtuse, ovate or elliptic,
upper surface shining, lower dull large, leaves bipinnate with recurved prickles at the base of
pinnae, 2-5 pairs, often armed. Seeds of the plant are round, dry and hot, up to 1.2 cmin length,
protected in a glossy yet very hard coat that may be green or ash gray in color, surface of the
kernel is ridged and is furrowed and is about 1.23-1.75 cm in diameter (Preedy et al., 2011;
Pooja Upadhyay et al., 2019).

Materials and Methods
Collection and Identification of materials:

The plant material i.e. roots, stem, leaves and fruits of Caesalpinia crista L., were
collected from the botanical garden of Bapumiya Sirajoddin Patel Arts, Commerce and Science
College, Pimpalgaon Kale, Tq. Jalgaon (Jamod), Dist. Buldhana — Maharashtra. The samples
were collected during the year 2022-23. The Herbarium of Caesalpinia crista L., was prepared
and authenticated from Department of Botany, Vidnyan Mahavidyalaya Malkapur. The root,
stem and leaves were washed and kept for shade drying for 7-8 days or till it get the constant
weight, whereas mature fruit was shade dried till get the constant weight. The fine powder of
selected material were prepared with the help of mortle and pistle and finely powdered with
the help of electric mixture grinder, prepared powder were stored in air tight container bottles
at room temperature until used. 5 gram of the plant material powdered was wrapped in
whatmann filter paper and placed in 100 ml beaker and selected solvent such as Ethanol,
acetone, hexane and petroleum ether were added in each beaker and kept for overnight. Then
extract was filtered through whatman filter paper and used for the detection of various
phytochemical analyses.

Test for Phytochemicals

> Alkaloids: 2 ml of extract, few drops of Mayers reagents was added, white precipitate
indicates existence of alkaloids.

» Flavonoids: To 2 ml of extract was taken, 10% of lead acetate was added, yellow
precipitate indicate the presence of flavonoids.

» Steroid: 2 ml plant extract was taken in a test tube; 2 ml of CCls and few drops
of conc. H2SO4 were added in it and stir well. Chloroform layer appearance red
and acid layer showed the greenish yellow florescence which indicated positive
test for of steroid.

» Glycosides: 3 ml of extract, 4 ml of CCls was added and stir well. The chloroform
layer was separated then added 10% ammonium solution. The formation of pink colour
indicate the presence of glycosides.

» Carbohydrates: About 0.5 ml of the extract was taken in which 0.5 ml of Benedict’s
reagent was added. The mixture was heated for 3 minutes in a boiling water bath.
Appearance of red precipitate indicates the presence of carbohydrates.

> Proteins: 2 ml of extract, 2 ml of Millons reagent was added. White precipitates
indicate the presence of proteins.
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Amino acid: 2 ml of extract, few drops of nitric acid was added. The existance of
yellow colour it indicates the presence of protein and free amino acids.

Oil: Small quantity of the extract was taken and pressed between two filter papers.
Formation of spot indicates presence of oil.

Phenol: About 4 ml of extract and 3 ml of 10% lead acetate solution was added .The
formation of bulky white precipitate shows presence of phenol.

Tannins: 5 ml of extract was taken and few drops of 5% FeClz solution was added . The
formation of dark green colour shows presence of tannins.

Saponins: 0.5ml extract was vigorously shaken with few ml of distilled water. The
formation of forthing is shows presence of saponins.

Terpenoids: Salkowski’s test- To 4 ml of plant extract, 2 ml of CClz and 3ml
Conc. H2SO4 were added carefully to form a layer, reddish brown colour of the
inner face indicate the presence of terpenoids (Thimmaiah, S. R. 1999; Yadav
and Agrwal, 2011; Shailaja J. R. 2015; Sridhar et al., 2016).

Observations and Results:

The phytoconstituents were extracted by using different solvents of increasing polarity

like hexane, acetone, petroleum ether and ethanol. The Table 1 is representing the presence and
absence of different phyto-constituents. Root, stem, leaf and seed extract of selected solvent
revealed the presence of alkaloids, carbohydrate, protein and amino acids. Fruit extract shows
the existence of oil. Glycosides were detected in root, stem, leaf and fruit. Stem extract shoed
the presence of phenol where as other parts showed negative test for phenol. Tannin,
flavonoids, saponins, steroids, terpenoids were detected in all selected parts of C. crista in
different solvents.

Table no: 1. Preliminary phytochemical screening of Caesalpinia crista L.

Sr. | Primary Root Stem Leaf Fruit

no. | metabolites e T T T E TATH [P [E[A [H [P [EA[H [P
1. | Carbohydrates |+ |+ |+ |+ |+ |+ |+ [+ [+ |+ [+ |+ |+ [+ |+ |+
2. | Proteins S N S U S U S U A S A I B S A S A S A S B S I
3. | Amino acid + |+ |+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+
4. | Qils I D D T D T o i ey e
5. | Glycosides S N e e e e R e
6. | Alkaloids e o T U S S S I S S S S N R A S I S A3
7. | Phenol i e e e e e B O i T T I B A
8. | Tannins S S I I I e I T I S T R I I A A I
9. | Flavonoids ST I O I T S A O A S I A S A i o A S
10. | Saponins + |- |+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ [+ |+ |+
11. | Steroids S e B e e I T T i A I O R O
12. | Terpenoids N N e I I I T T S I I AR I I O ST I I

(A-Acetone, E-Ethanol, H-Hexane, P- Petroleum ether)
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Conclusion:

It is concluded from the present results that, root, stem, leaf and fruit of C. crista in
different solvent extract revealed the existence of various secondary metabolites. The
medicinal properties such as activity antimalarial activity, antioxidant activity, anti-
amyloidogenic, of burning sensation, convulsions, diabetes wounds, diarrhea, dysentery,
epilepsy, leucorrhea, leprosy, menorrhagia, hemorrhages, ulcers, skin diseases and cytotoxic
activity etc. are due the presence of various secondary metabolites. Hence isolation of
individual compound from the C. crista may found a novel drug.
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Abstract

Research is required to explore and test new and new low cost materials for removal of
Methylene Blue. In the present research article, generation of activated carbon derived from
Cajanus cajan pericarp, an agricultural waste product, followed by its characterization using
modern techniques like FTIR and SEM studies have been reported. This newly obtained
activated carbon has been tested to estimate its practical applicability for removal of methylene
blue from aqueous solution. Batch adsorption experiments were performed for this purpose.
The influence of pH, contact time, adsorbent doses and initial methylene blue concentration
have also been studied and reported. The results revealed that the activated carbon adsorbent
reported in this article is effective for removal of methylene blue from wastewater, and thus

can be successfully used for control of methylene blue pollution.
Keywords: methylene blue, activated carbon, Cajanus cajan, adsorption isotherm.

Introduction-In water sources occurrence of synthetic dyes gives hazardous effects to aquatic
organism and human health when discharge directly to environment. More than 10,000 dyes
have been widely used in textile, paper, rubber, plastics, leather and cosmetic, pharmaceutical,
and food industries[1].The dyes consist of poisonous and complex components with slow
degradation rate. Furthermore, the presence of dyes components affects the undesirable color
change in water system. The unfavorable impact is not only from esthetics point of view but
also from the decline of sun light penetration, thus reducing photosynthetic activity [2, 3]. As
dyes are designed to resist breakdown with time, exposure to sunlight, soap and oxidizing agent
cannot be easily removed by conventional wastewater treatment processes due to their complex
structure and synthetic origins [4]. MB will cause increased heart rate, vomiting, shock, Heinz
body formation, cyanosis, jaundice, quadriplegia and tissue necrosis in humans [5]. The
commonly used methods for removing metal ions from waste water include precipitation, lime-
coagulation, reduction, electrolytic removal, ion-exchange, reverse 0smosis, membrane
filtration, and solvent extraction[6-12]. A number of biosorbent have been used such as tree
barks, saw dusts, activated rice husk, coconut shell, almond shell etc. for the adsorption of
heavy metals. The objective of the present study is to investigate the possible use of activated
carbon derived from Cajanus Cajan pericarp activated Carbon(CCPAC) as an alternative
adsorbent material for removal of MB employing batch experiments.

Materials and Methods-All the chemicals used were of analytical or chemically pure grade.
Distilled water was used throughout the investigation.

Preparation of activated carbon-Cajanus cajan pericarp was collected as an agricultural
waste and washed several times with tap water followed by distilled water. The clean biomass
so obtained was oven dried at 120°C for 24hrs. The dry biomass was milled and sieved to get
fine particles. The biomass was subjected to pyrolysis process using Muffle Furness. During
slow carbonization of raw material in the absence of air at temperature range 700-800°C,
volatile product was removed and residue was converted into char. The char was then subjected
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to chemical activation process using 25% zinc chloride solution. The adsorbent material
obtained has been abbreviated as CCPAC.

Preparation of Methylene Blue solution -A stock solution of methylene blue of concentration
500 ppm (500 mg/L) was prepared by dissolving (0.5000)g of methylene blue in a 1000 mL
volumetric flask, agitated by using a magnetic stirrer for a period of time and completed with
distilled water up to the mark.

Characterization of CCPAC
FTIR analysis: FTIR of CCPAC is presented in Fig.1. The broad band at 3457.44 cm™
indicates the presence of dissociated or associated —OH groups on the adsorbent surface. The
band at 1637.05cm™ represents N-H bending. The band at 1119.11cmtis indicative of CO
stretching. The peak at 618.76cm appears to be due to stretching vibration of carbon hydrogen
bonding of alkyne linkages.

Scanning Electron Microscopy (SEM) Analysis: The surface morphology of activated
carbon under investigation was examined using scanning electron microscopy. At x1000
magnification, SEM micrograph clearly revealed that wide varieties of pores are present in
activated carbon along with fibrous structure. It is found that there are holes and caves type
openings on the surface of the adsorbent which would have created more surface area available
for adsorption.

155 b ts o B 1 & BG6a

Fig 2: SEM of CCPAC

Figl: FTIR of CCPAC

Results and discussion

Effect of pH-Effect of pH on the adsorption of MB using CCPAC as an adsorbent has been studied
in the pH range 1t010. The relation between the pH of solution and percentage removal of MB has been
shown in fig. 3. The most favorable adsorption was seen at basic pH 5-9 with 70 % removal of MG
dye. So for further study pH 7-8 was maintained.

Effect of Contact time-Fig.4 represents the effect of contact time on removal of MB. The initial MB
concentration taken was 30ppm. The percentage removal has found to increase with time from 35 to
76. After 100 minute negligible effect has been noticed on adsorption of MB. Thus 100 minute is the
optimum time for these batch experiments.

Effect of adsorbent doses-The influence of CCPAC adsorbent doses was studied by varying it from
1 to 10 gm/lit for MB adsorption and the results are represented in Fig.5. The initial MB concentration
taken was 30ppm.The percentage of MB removal was found to increase from 50 to 73. However after
certain dose it becomes constant and it is treated as an optimum adsorbent dose, which is found to be
5gm/lit. for the CCPAC adsorbent.

Effect of Initial MB concentration-In the present study adsorption experiments were performed to
study the effect of initial MB concentration by varying it from 10-100ppm solution is presented in Fig.
6. The results demonstrate that at a fixed adsorbent dose the percentage of MB removal decreases with
increasing concentration of adsorbate.

Adsorption Isotherm-The isotherm data have been linearized using the Langmuir equation and is
plotted between Ce/Qe versus Ce. The Langmuir constant gm, which is measure of the monolayer
adsorption capacity of CCPAC is obtained as 2.85. The Langmuir constant b which denotes adsorption
energy, is found to be 0.315. The high value (0.9122) of regression correlation coefficient (R?) indicates
good agreement between the experimental values and isotherm parameters and also confirms the
monolayer adsorption of MB onto the CCPAC. The dimensional parameter, R, which is a measure of
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adsorption favorability is found to be 0.0194 (0< R, < 1) which confirms the favorable adsorption
process for MB on CCPAC adsorbent.
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Fig.3: Effect of pH on adsorption of MB Fig.4: Effect of contact time on MB removal
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Fig. 5: Effect of adsorbent dose on MB adsorption Fig 6: Effect of initial conc. of MB on adsorption

Conclusion-Utilization of waste material such as Cajanus Cajan pericarp for the removal of MB from
the industrial waste-water is investigated. CCPAC is found to be better adsorbent for removal of MB.
The maximum percentage for removal of MB is noticed at pH 7-8 with contact time 100 min. The
percentage removal decrease with increase in initial MB concentration. At 5 gm/lit of optimum
adsorption dose maximum removal efficacy has been noticed. The adsorption data are best fitted with
Langmuir isotherm model which confirms the monolayer adsorption of MB onto CCPAC.
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Abstract

Conductivity play vital role in drug; diffusion, transmission, metabolisum (drug activity and
drug effect) and exerition in pharmokinetics and pharmodynamics of drugs. Thermodynamic
parameters affected by substituent’s of drug. Considering these facts recently in this
laboratory, conductometrically thermodynamic parameters of  4-[4-(4-chlorophenyl]-4-
hydroxypiperidin-1-yl]-N,N-dimethyl-2,2-diphenylbutanamide [CPHDD] and (2S,6R)-7-
chloro-2,4,6-trimethoxy-6'-methyl-3H,4'H-spiro[1-benzofuran-2,1 -Jcyclo  hex-2-ene]-3,4'-
dione [CTMBCD] were investigated at different molar concentrations and different
percentage compositions. This work mainly highlights on investigation of G, K and p values.
The thermodynamic parameters viz. AH, AS and AG for ion pair formation were determined
from the value of ion association constant at 298K This technique is suitable and accurate to
study pharmokinetics and pharmodynamics parameters.

Keywords: Conductometric measurements, thermodynamic parameters, [CPHDD],
[CTMBCD] pharmokinetics and pharmodynamics.

Introduction:

Conductivity of drugs/ medicines play key role in  medicinal chemistry.
Conductometric measurements along with G, K and p values, AH, AS and AG and
biopharmaceutical parameters are responsible for the effective bioavailability of drug in vitro
and in vivo correlations [1], which gives useful information regarding the permeability of drug
in drug absorption and transmission of drug in pharmokinetics and pharmodynamics of drug in
drug chemistry. Improvement of solubility and dissolution rate and oral bioavailability of
poorly water soluble drugs are still the challenging aspects for the pharmaceutical technologists
[2]. One of the safest methods of solubilisation is hydrotropic solubilisation [3] and by the
addition of hydrotropic agents the aqueous solubilisation of insoluble drugs can be achieved.
Many researchers highlighted the effect of the solubility enhancers (hydrotropic agents) [4, 5]
and hence improved stability of the drug but no detailed explanation is available relating to the
improvement phenomena.

Split of electrolyte conductivities into the ionic components ideally requires
transference numbers, an accuracy to obtain exact readings for ground level laboratory for
various parameters to chemist become difficult and important task and also serious
experimental problems in many non-aqueous solvents for well equipped laboratories for
pharmacokinetics and pharmacodynamics of drugs in drug chemistry. To overcome this
problem conductance measurements provide very important and valuable information
regarding ion-ion and ion-solvent interactions [6-7]. The conductometric studies of ionic
association of divalent asymmetric electrolyte Cu(NOz). with Kryptofix-22 in mixed (MeOH-
DMF) solvents at different temperatures were carried out by Gomaa and Al-Jahdalli [8].
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Izonfuo and Obunwo [9] and Roy et al [10] studied the conductance of alkali metal in different
mixtures mixed solvents. The thermodynamic parameters and Walden products of different
complexes were studied by few researched and they also determined the comparison of
transition metal complexes among the halide groups by [11]. Dubey [12] studied the interaction
between sodium sulphate and 1-propanol, 1-butanol, 1-pentanol and 1-hexanol at different
temperatures by conductometric technique [13]. The present investigation deals with the study
of conductometric properties, thermodynamic behaviour and Walden product of 4-[4-(4-
chlorophenyl]-4-hydroxypiperidin-1-yl]-N, N-dimethyl-2,2-diphenylbutanamide [CPHDD]
and (2S, 6R)-7-chloro -2, 4, 6-trimethoxy-6'-methyl-3H, 4'H-spiro[l-benzofuran 2, 1’-]
cyclohex-2-ene]-3,4'-dione[CTMBCD] in ethanol-water mixture at different concentrations
and different percentage compositions at constant temperature i.e. 27°C.

Experimental:

All the chemicals and solvents used for the synthesis were of A.R. grade. All the freshly
prepared solutions were used for investigations. The solvents were purified by standard method
[14]. Different concentration solutions of 0.1M 4-[4-(4-chlorophenyl]-4-hydroxypiperidin-1-
yl]-N,N-dimethyl-2,2-diphenyl-  butanamide [CPHDD] and (2S,6R)-7-chloro-2,4,6-
trimethoxy-6'-methyl-3H,4'H-spiro[1-benzofuran-2,1°-]cyclohex-2-ene]-3,4'-
dione[CTMBCD] were prepared. 0.1M solution of each drug was prepared and then by serial
diluton method 0.075M, 0.050M and 0.025M were prepared in 100% water and ethanol-water
mixture respectively. Similar solutions were prepared for 80% and 70% water-ethanol mixture.
All the solutions of drug were always used a fresh in the present investigation.

In 50 ml glass beaker drug solution was taken and it was kept inside the thermostat for
15-20 minutes to attain the thermal equilibrium (27°C). After achieving the thermal
equilibrium, the conductivity was measured.

Results and Discussion:

During this investigation conductometric measurements of 100%, 80%, and 70%
mixtures of water-ethanol were prepared. In first set 0.1M solution of [CPHDD] and in second
set 0.1M solution of [CTMBCD] was prepared in conductivity water and by serial dilution
method 0.075M, 0.050M and 0.025M solutions were prepared. At 27°C the conductance of
each solution was measured by conductivity bridge and result are cited in Table 1 and Table 2.
From the data observed conductance (G), specific conductance (k) and molar conductance ()
were determined by known literature method.

Table 1: Conductometric Measurements of [CPHDD] at different concentration
Determination of G, k and p on different Concentrations at 27°C
% of solution Concentration Observed Specific Molar
(Water- ethanol) (M) conductance (G) conductance (k) conductance ()
100% 0.1M 0.60X10°® 0.5709606X10-3 5.709606
0.075 M 0.51 X103 0.4853165X10-3 6.4708868
0.050 M 0.37 X10°% 0.3520923X10-3 7.0418474
0.025M 0.21 X10°% 0.1998362X10-3 7.993448
80% 0.1M 0.73X10°® 0.6946687X10-3 6.9466873
0.075M 0.70 X10°® 0.6661207X10-3 8.8816093
0.050 M 0.61 X103 0.5804766X10-3 11.609532
0.025 M 0.41 X103 0.3901564X10-3 15.606256
70% 0.1M 0.25 X10-3 0.2379002X10-3 2.3790025
0.075M 0.22 X10-3 0.2093522X10-3 2.7913629
0.050 M 0.20 X10-3 0.1903202X10-3 3.806404
0.025M 0.14 X10-3 0.1332241X10-3 5.3289656
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Table 2: Conductometric Measurements of [CTMBCD] at different concentration
Determination of G, k and p on different Concentrations at 27°C
% of solution Concentration Observed Specific Molar
(Water- ethanol) (M) conductance (G) | conductance (k) | conductance (W)

100% 0.1M 0.22X10-3 0.209352 X10-3 2.09352
0.075 M 0.17 X10-3 0.161772 X10-3 2.15696
0.050 M 0.12 X10-3 0.114192X10-3 2.28384
0.025M 0.08 X10-3 0.076128X10-3 3.04512

80% 0.1M 0.16X10-3 0.152256X10-3 1.52256
0.075 M 0.15 X10-3 0.14274X10-3 1.9032
0.050 M 0.12 X10-3 0.114192X10-3 2.28384
0.025M 0.08 X10-3 0.076128X10-3 3.04512

70% 0.1M 0.15 X10-3 0.14274X10-3 1.4274
0.075M 0.13 X10-3 0.123708X10-3 1.64944
0.050 M 0.11 X10-3 0.104676X10-3 2.09352
0.025M 0.07 X10-3 0.066612X10-3 2.66448

From Table-1 to Table-2, it was observed that the observed conductance (G) and
specific conductance (k) were decreases from [CPHDD] to [CTMBCD] continuously while
molar conductance (pt) increases. Decrease in some conductance is due to number of phenolic-
OH group present in the respective molecule. In [CPHDD] observed conductance continuously
decreases from 0.1M concentration to 0.025M concentration continuously. This is due to the
numbers of [CTMBCD] present in these solutions were continuously decreases. Same pattern
was observed in percentage compositions of the mixture. Specific conductance of [CPHDD]
decreases when the molar concentration and percentage composition of water decreases but the
specific conductance increases at the same temperature. In [CPHDD] it was also observed that
molar conductance increases from 0.1M concentration to 0.025M concentration as well as it
increases in all percentage compositions. In 100% water molar conductance is highest while
it will decreases from 100% to 70% water-ethanol percentage compositions. Molar
conductance in 100% water is highest in all molar concentrations. Above results showed that
[CPHDD] and [CTMBCD] are good drugs and will gave good pharmokinetics and
pharmodynamics results of the standard drug. Same patterns of observed conductance, molar
conductance and specific conductance were observed for [CTMBCD]. These results throw
light on pharmokinetics of these two drugs. During this investigation it was observed that the
molar conductance of [CPHDD] is more than [CTMBCD] which clearly indicates the drug
effect of [CPHDD] is comparatively good than [CTMBCD]. It means that the absorption,
transformation and metabolism of [CPHDD] is better than [CTMBCD], so [CPHDD] possesses
best drug activity and drug effect than [CTMBCD].

The specific constant (Ksp), log (Ksp) and thermodynamics parameter viz. change
in free energy (AG), change in entropy (AS) and change in enthalpy (AH) of [CPHDD] and
[CTMBCD] were determined by known literature method at various molar concentration,
percentage compositions and temperatures and result are cited in Table 1 to Table 8.

137



National Conference on "Recent Advancements in Science & Technology"

ISBN : 978-81-19931-25-5

Table 3 : Conductometric Measurements of [CPHDDY] at different concentration

Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C

SYSTEM:DRUG CPHDD

MEDIUM - 100% WATER

Temp | Conc.
. Ks Log Ks AG AH AS
) | (™) P 9p
0.100 0.099790372 | -1.000911358 | 5749.37757 | -580158.4026 | -1953.025934
97 0.075 0.074842777 | -1.125850107 | 6467.043561 | -580158.4026 | -1955.418154
0.050 0.049895185 | -1.301941363 | 7478.536846 | -580158.4026 | -1958.789798
0.025 0.024947592 | -1.602971367 | 9207.696116 | -580158.4026 | -1964.553662

Table 4 : Conductometric Measurements of [CPHDD] at different concentration

Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C

SYSTEM:DRUG [CPHDD]

MEDIUM - 80% WATER

Temp Conc.
. Ks Log Ks AG AH AS
o) | (™) P 9P
0.100 0.079832297 | -1.097821375 | 6306.042527 | -580158.4026 | -1954.881484
97 0.075 0.059874221 | -1.222760124 | 7023.708518 | -580158.4026 | -1957.233704
0.050 0.039916148 | -1.398851376 | 8035.20178 | -580158.4026 | -1960.645348
0.025 0.019958073 | -1.699881393 | 9764.361124 | -580158.4026 | -1966.409212

Table 5 : Conductometric Measurements of [CPHDD] at different concentration

Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C

SYSTEM:DRUG [CPHDD]

MEDIUM - 70% WATER

Temp

Conc.

. Ks Log Ks AG AH AS
CC) | (M) P g 1sp
0.100 0.06985326 -1.155813321 6639.156535 | -580158.4026 | -1955.991864
27 0.075 0.052389943 | -1.280752074 7356.822548 | -580158.4026 -1958.384084
0.050 0.034926629 | -1.456843323 | 8368.315793 | -580158.4026 | -1961.755728
0.025 0.017463314 | -1.757873327 10097.47506 | -580158.4026 -1967.519592

Table 6: Conductometric Measurements of [CTMBCD] at different concentration

Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C

SYSTEM:DRUG [CTMBCD]

MEDIUM - 100% WATER

Temp | Conc.
o Ks Log Ks AG AH AS
C) | (m) P 91sp
0.100 3.925965087 | 0.593946433 -3411.713008 | -580158.4026 | -1922.488965
97 0.075 2.944471816 | 0.469007696 -2694.047086 | -580158.4026 | -1924.881185
0.050 1.962982544 | 0.292916437 -1682.553784 | -580158.4026 | -1928.252829
0.025 0.981491271 | -0.008113558 | 46.60543415 -580158.4026 | -1934.016693
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Table 7: Conductometric Measurements of [CTMBCD] at different concentration
Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C
SYSTEM:LIGAND [CTMBCD] MEDIUM - 80% WATER
Temp | Conc.
. Ks Log Ks AG AH AS
(C) | (M) P 9P
0.100 | 3.14077207 | 0.49703642 -2855.048074 | -580158.4026 | -1924.344515
”7 0.075 | 2.355579053 | 0.372097683 -2137.382152 | -580158.4026 | -1926.736735
0.050 1.570386035 | 0.196006424 -1125.88885 -580158.4026 | -1930.108379
0.025 | 0.785193016 | -0.105023571 | 603.2703682 | -580158.4026 | -1935.872243
Table 8 : Conductometric Measurements of [CTMBCD] at different concentration
Determination of Ksp, log Ksp, AG,AH and AS at different Concentrations at 27°C
SYSTEM:DRUG [CTMBCD] MEDIUM - 70% WATER
Temp | Conc.
. Ks Log Ks AG AH AS
cc) | (v P 9P
0.100 | 2.748175561 | 0.439044473 | -2521.934061 | -580158.4026 | -1925.454895
7 0.075 | 2.061131671 | 0.314105736 | -1804.268139 | -580158.4026 | -1927.847115
0.050 1.374087781 | 0.138014477 | -792.7748368 | -580158.4026 | -1931.218759
0.025 | 0.687043889 | -0.687043889 | 936.3843814 | -580158.4026 | -1936.982623

From Table-3 to Table-8 it was observed for these drugs Ksp, log Ksp, AH and AS
decreases continuously while AG increases when we go from 0.1M concentration solution to
0.025M concentration. Same pattern was observed in percentage composition of the mixture
i.e. these thermodynamic parameters are highest in 100% water while least in 70% water-
ethanol solvent. In [CTMBCD] the values of all thermodynamic parameter as well as Ksp and
log Ksp are the greatest than [CPHDD].

Conclusion:

From this investigation it is clear that various functional groups such as electron
donating, electron withdrawing, acidic, basic and various functional groups present in the
molecule directly affect conductance, specific conductance, molar conductance, Ksp, AH, AS
and AG values of that drug. The structure of the drug as well as nature of that drug directly
affects these parameters. The temperature molar concentrations and percentage compositions
are also responsible for changing the values of these parameters. The solute (drug)-solvent
interactions, solvent-solvent interactions, solvent-solvent-solute interactions and solute-solute-
solvent interactions are another factor which directly hamper these parameters. The internal
geometry as well as internal and intra hydrogen bonding affect these parameters.

During this investigation it was also observed that the molar conductance of [CPHDD]
is highest than [CTMBCD] which clearly indicates the drug effect of [CPHDD] is
comparatively more than [CTMBCD].

Disclosure of conflict of interest:
Authors wish to state that there is no conflict of interest on this work.
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ABSTRACT

The presented chalcone were synthesized by Claisen- Schmidt condensation of 2-hydroxy-3-
nitro-5-methyl acetophenone (3) and o-chloro benzaldehyde. m-chloro and indol-3-carboxy
aldehydes. All the synthesized compounds were characterized through NMR, IR, and elemental
analysis. The synthetic methods used proved successful synthesis of the desired compound.
Grinding technique is used to follow the green synthesis way for the synthesis of chalcone.

KEYWORDS: Chalcones, Green Synthesis (Grinding Technique), Claisen- Schmidt
condensation.

INTRODUCTION

Alpha-beta unsaturated ketones or commonly referred as chalcones are one of the
important classes of organic compounds frequently encountered in synthetic chemistry. They
are important intermediates not only as key building blocks for the synthesis of core
heterocycles such as pyrazole, isoxazole, triazole, flavone, benzodiazepine and pyrimidine in
medicinal chemistry, but also as an invaluable chelating ligand for various lanthanide and
transition metals in material chemistry. Chalcones, a, f-unsaturated carbonyls, play a crucial
role in many biological processes as well as are well-known intermediates for synthesizing
various heterocycles! and bear a very good synthon so that variety of novel heterocycles with
good pharmaceutical profile can be designed?. Presence of enone functionality in chalcone
shows the antibiotic activity.

Recent trends in organic synthesis utilize a non-conventional green technique such as
ultrasound (sonochemistry), microwave irradiation, grinding and by using ionic liquids which
have also been proved to have many advantages®*® Numerous solvents assisted and solvent-
free methods have been reported for the preparation of pyrazoline derivatives. The present
article elaborates on various green techniques reported previously for synthesis of chalcone
derivatives, which will be useful for researchers for synthesizing chalcone derivatives in less
time, yield effective and safely.

Green Synthesis of chalcone Derivatives “The design of chemical products and
processes that are more environmentally benign and reduce negative impacts to human health
and the environment”®. There are various green techniques available in the literature for
synthesis of chalcone derivatives. Some green methods for organic synthesis of pyrazolines”®
Microwave Irradiation Ultrasonic Irradiation Grinding Technique lonic Liquids Microwave
Irradiation Microwave, which consists of electric and magnetic field, acts as a non-ionising
reaction that causes ionic motions and rotations, but there is no change in molecular structure.
At least one liquid polar is required in microwave synthesis®. Polar mechanism shows the
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microwave effect that when polarity is increased from ground state towards the transition state
during the reaction®®.

EXPERIMENTAL SECTION

The chalcones were synthesized by using 2-hydroxy-3-nitro-5-methyl acetophenone
with some aldehydes (2-chloro Benzaldehyde, 3-chloro Benzaldehyde and Indol -3-
carboxaldehyde) under alkaline condition. The chalcones were obtained yellow to brown and
peach in colour and their synthesis were confirm by melting point method and from spectral
interpretation. This is the general Claisen-Schmidt reaction'* but I used the reaction by
grinding was carried out in a mortar and pestle at room temperature. During the grinding,
sudden change in colour took place, indicating the progress of reaction. The full conversion of
the reaction mixture to a solid mass indicates the completion of reaction'?

The chemicals and solvents used were of highest purity purchased commercially from
Merck, S.D. Fine and Alfa Aesar Company Ltd. The melting points of all the synthesized
compounds were recorded by Thiele’s melting point apparatus as uncorrected values. The
elemental analysis was carried out on Thermo Scientific CHNS elemental analyser. IR spectra
were recorded on a Shimadzu instrument using KBr pallet. 1H NMR spectra were scanned by
Brucker at 400 MHz using DMSO-d6 as solvent and TMS as an internal reference. 13C NMR
spectrum of one sample (4a) was recorded on same instrument at 100 MHz. Experimental
procedure for synthesis of 3-(substituted)-1-(2-hydroxy-5-methyl-3-Nitro phenyl) prop-2-en-
1-ones 5(a-c).

SYNTHESIS OF CHALCONES
Preparation of p-methylphenyl acetate (1)

The p-cresol was refluxed along with acetic anhydride and anhydrous sodium acetate for an
hour. The reaction mixture was cooled and poured into the ice-cold water containing crushed
ice. Acetate layer was separated by means of separating funnel and several times washed with
water. It was finally purified by distillation and the distillate fraction was collected at about
236°C, to get the compound (1) b.p. 236°C yield: 84.74%.

Preparation of 2-hydroxy-5-methyl acetophenone (2)

p-methyl phenyl acetate (1) was mixed with anhydrous AICIz (1) and heated at 120°C for
45minutes on an oil bath. The reaction mixture was decomposed in ice cold water containing
10% hydrochloric acid and allowing the solution to fall drop by drop into ice cold water with
constant stirring. Green solid compound i. e crude ketone (2) was obtained, m.p. 47°C, yield:
89%.

Preparation of 2-hydroxy-3-nitro-5-methyl acetophenone (3):

2-hydroxy-5-methyl acetophenone (2) was dissolved in acetic anhydride in a beaker and
reaction mixture was kept in ice bath by maintain temperature below 5°C. To this reaction
mixture conc. HNO3z was added dropwise with constant stirring till the solution becomes orange
coloured and kept for 4-5 hrs. it was then decomposed with ice cold water. Yellow granules
obtained were filtered and washed with water and then crystallized from ethanol, m.p. yield:
72%.

Preparation of -unsaturated chalcones (4a—4c)

A mixture of 2-hydroxy-3-nitro-5-methyl acetophenone (3) (0.01mol) and chloro substituted
aldehyde and indole 3-carboxyaldehyde, (0.01mol), aryl and ammonium bromide and
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ammonium persulphate moist with few drops of water is ground at room temperature for 25
minutes in a mortar and pestle. The reaction mixture is allowed to stand for 25 min. Then Ice-
cold water (30 ml) was added to the reaction mixture and acidified with conc. HCI. The product
was collected by vacuum filtration and then recrystallized from ethanol. The same procedure
of grinding was applied by using anhydrous Barium hydroxide and then result of two procedure
was compared. Name of the chalcone prepared are entitled below.

= 3-(2-chlorophenyl)-1-(2-hydroxy-5-methyl-3-nitrophenyl)prop-2-en-1-one  (4a)
M.P. 112°C, yield: 74%.

= 3-(3-chlorophenyl)-1-(2-hydroxy-5-methyl-3-nitrophenyl)prop-2-en-1-one  (4b)
M.P 118°C, yield: 84%.

= 1-(2-hydroxy-5-methyl-3-nitrophenyl)-3-(1H-indol-3-yl)prop-2-en-1-one (4c) M.P
154°C, yield: 76%.

The complete experimental scheme for synthesis of above titled compounds is given below.

R4

OH
OCOCH
/©/ (CH3C0),0 /©/ % Anhydrous AICI, OH
> —
HsC CH;COONa |, i

3 COCH;

Ethanol, 40%NaOH\ Substituted aldehyde

R1
OH

R
HsC x-Re

(0]
Scheme of 3-(substituted)-1-(2-hydroxy-5-methyl-3-Nitro phenyl) prop-2-en-1-ones 4(a-
¢). R1= NO2; R2=2-Chloro benzaldehyde, 3- Chloro benzaldehyde, Indol-3-carboxyaldehyde,

RESULTS AND DISCUSSION

Spectroscopic Data: The IR, *H NMR and *C NMR spectral data showed expected signals or
peaks which correspond to various groups present in each compound. Also, elemental analysis
was found in full agreement with the proposed structures. The elemental analysis, IR, *H NMR
and **C NMR spectral data of compounds 4(a-c) are shown below

3-(2-chlorophenyl)-1-(2-hydroxy-5-methyl-3-nitrophenyl)prop-2-en-1-one (4a)

Brown solid; M.P. 112°C, yield: 74%.; Elemental Anal. Calcd. for C1sH12CINO4.: C: 60.49, H:
3.81, 0:4.41, CI: 11.16 Found: C: 53.10, H: 2.40, 0:3.98, Cl: 21.00. IR (KBr) cm-1: 3120
(Phenolic OH stretch), 2980 (Aromatic C-H stretch), 2850 (Aliphatic C-H stretch), 1695 (C=0
stretch), 1520 (Aromatic C=C stretch),).1H NMR (400 MHz, DMSO-d6) & (ppm): 1.51 (s, 3H,
-CH3), 3.43 (s, 2H, -CH2), 3.80 (s, 1H, -OH), 8.15-8.32 (m, 6H, Ar-H).13C NMR (100MHz,
DMSO0-d6) & (ppm): 40 (-CH2), , 195 (C=0), 123-136 (Ar-C), 149- 165 (C=C).

3-(3-chlorophenyl)-1-(2-hydroxy-5-methyl-3-nitrophenyl)prop-2-en-1-one (4b)

Dark brown solid; M.P 118°C, yield: 84%.; Elemental Anal. Calcd. for C16H12CINO4; C:53.10;
H:2.40; N:3.98, CI: 21.00. Found: C: 60.49; H: 3.81; N: 4.41, CIl:20.91. IR (KBr) cm-1: 3340
(Phenolic OH stretch), 2980 (Aromatic C-H stretch), 2910 (Aliphatic C-H stretch), 1615 (C=0
stretch), 1515 (Aromatic C=C stretch), 1260 (C-O stretch).1H NMR (400MHz, DMSO-d6) &
(ppm): 1.51 (s, 3H, -CH3), 3.81 (s, 2H, -CH2), 5.13 (s, 1H, -OH), 6.99-7.90 (m, 6H, Ar-H).
1-(2-hydroxy-5-methyl-3-nitrophenyl)-3-(1H-indol-3-yl)prop-2-en-1-one (4c)

143



National Conference on "Recent Advancements in Science & Technology" ISBN : 978-81-19931-25-5

Peach color solid; M.P 154°C, yield: 76%; Elemental Anal. Calcd. for C1gH14N204: C, 67.08;
H: 4.38; N: 3.98, found C: 53.10; H: 3.40; N: 7.90. 1H NMR (400MHz, DMSO-d6) & (ppm):
1.50 (s, 3H, -CH3), 3.38 (s, 2H, -CH), 4.10 (s, 1H, -OH), 6.77-7.65 (m, 6H, Ar-H).
CONCLUSION

In conclusion, a new series of 3-(substituted)-1-(2-hydroxy-5-methyl-3-Nitro phenyl) prop-2-
en-1-ones i.e chalcones 4(a-c) bearing 4-methyl phenol i.e. p-cresol moiety were successfully
synthesized in satisfactory yield by employing Claisen-Schmidt condensation of corresponding
substituted 2-hydroxy-3-nitro-5-methyl acetophenone (3) and their structures were elucidated
by chemical characteristics, elemental analysis and IR, *H NMR and *3C NMR spectroscopic
techniques.
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ABSTRACT
Objective

A persistent, non-communicable brain disorder is epilepsy. Its distinctive characteristic is
recurrent seizures. One or more parts of the body may experience partial or generalised
seizures, which are short bursts of uncontrollable movement that can occasionally be
followed by loss of consciousness and control over bowel or bladder function. Compounds
found in medicinal plants have been the source of many conventional medications. In-silico
testing of Solanum indicum phytoconstituents for antiepileptic efficacy was a part of our
investigation.

Methods

Utilizing Discovery studio, molecular docking is done to assess the pattern of interaction
between the phytoconstituents from the Solanum indicum plant and the crystal structure of
the epilepsy proteins (PDB ID: 604L). Later, SwissSADME and pkCSM were used to screen
for toxicity as well as the pharmacokinetic profile. Results

The docked results suggest that Solafuranone (-7.8 kcal/mol), Isofraxidin (-6.1 kcal/mol) for
604L macromolecule has best binding towards antiepileptic activity as compared to the
standard (Acetazolamide) for 604L is -5.1 kcal/mol. Furthermore, pharmacokinetics and
toxicity parameters were within acceptable limits according to ADMET studies.
Conclusion

Results from the binding potential of phytoconstituents aimed at antiepileptic activity were
encouraging. It promotes the usage of Solanum indicum and offers crucial details on
pharmaceutical research and clinical care.

1. INTRODUCTION

Solanum indicum, also known as Birhata, Badi Kateri, or Indian night shade, belongs to the
Solanaceae family. It is a common upright undershrub in warmer parts of India, Asia, and
Africa that grows up to 1.5 metres in height. Its height ranges from 0.30 to 1.8 metres.
Nationally, 500-1000 MT are needed each year. The berries, leaves, roots, seeds, and stems
of this plant have all been used in traditional medical systems to treat a wide range of
ailments, including bronchitis, asthma, dry cough, rhinitis, dysuria, leucoderma, sexual
dysfunction, insomnia, heart weakness, and pruritis.*

Solanum indicum, which is consumed as a vegetable in some regions of Africa, may prevent
cardiovascular diseases. It was exciting to read the studies on how it may be used to treat
hypertension. The extract's potent therapeutic and preventative benefits against hypertension
may not have been possible without the presence

of chlorogenic acids. The antihypertensive effect might be due to other components. The
findings urge further research into the extract as a possible treatment for hypertension.?
However, there are few studies on the phytoconstituents of Solanum indicum for the
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antiepileptic activity. Thus, keeping the above information in view, the present investigation
was designed to identify the potential phytochemicals of Solanum indicum against 604L
using a molecular docking method.

2. MATERIALS AND METHODS

2.1. Platform for molecular docking

The computational docking study of all the phytoconstituents selected as ligands with
antiepileptic activity as the target was performed using PyRx software.®
2.2. Protein preparation

The macromolecule is 604L, in silico analysis of selected phytoconstituents was performed
on the 1.85 A crystal structure of antiepileptic macromolecule with inhibitor, (PDB ID: 604L,
having resolution Resolution: 1.85 A, R-Value Free: 0.220, R-Value Work: 0.174, R-Value
Observed: 0.176), which was retrieved from the protein data bank (https://www.rcsb.org).
604L is classified as Crystal Structure of ALDH7AL mutant E399D complexed with NAD all
other molecules, such as co-crystallized water molecules, unwanted chains, and nonstandard
residues, were deleted. Using Discovery studio.*

2.3. Mechanism of Action

604L.: Aldehyde dehydrogenase 7A1 (ALDH7AL1) is an enzyme that catabolizes lysine,
and some loss-of- function mutations in this gene result in pyridoxine-dependent epilepsy
(PDE). To understand how the mutations affect NAD+ binding, the crystal structures of the
mutant enzymes in complex with NAD+ were examined. At the tested dose of NAD+, these
alterations result in less active tetrameric ALDH7A1.°

2.4. Ligand preparation

The three-dimensional (3D) structures of all constituents were retrieved using Avogadro
software from the PubChem database available on the NCBI website
(https://pubchem.ncbi.nlm.nih.gov/). However, the drawing of geometrical 2D structure was
performed using the ChemSketch program. The two-dimensional (2D) structures were
transformed into 3D models using the Avogadro software and the ligand structures were
saved in the PDB format. All the chemical structures are shown in Figure 1.
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2.5. Standard Preparation

The standard is prepared steps such as, the 2D structure of standard drug was made using chem
sketch program, then the 2D structure was converted into 3D model using Avogadro
Software, it was saved in PDB format.

By using PyRx molecular docking of Acetazolamide was done with 604L.

2.6. Molecular docking

Molecular docking evaluates the protein-ligand interactions and estimates the scoring
function based on the geometry to predict the binding affinity of the ligand molecule®’. We
applied molecular docking studies to investigate the binding pattern of selected
phytoconstituents (Figure 1) and the standard drug, along with the crystal structure of
antiepileptic activity macromolecule (PDB ID: 604L). The molecular docking study was
performed using PyRx software, Binding affinity was explored using the Vina wizard tool.
The final results were analysed and visualized using Discovery Studio 2020 Client 8, with
bound ligands as the standard. Visualization of protein ligand interaction reflects the number
of interactions and active residues responsible for significant binding at the active site of the
target enzyme.

2.7. Absorption, distribution, metabolism, and excretion (ADME) and toxicity prediction

The selected phytoconstituents and standard drug were further checked for drug-likeness
properties according to Lipinski’s rule. During drug development, it is necessary to predict the
tolerability of phytochemicals before being ingested by humans and animal models. The
pharmacokinetic profile (ADME) and toxicity predictions of ligands were conducted using
SwissADME  (http://www.swissadme.ch) and pkCSM (an online server database
predicting  small-molecule  pharmacokinetic =~ properties  using  graph-based
signatures, (http://biosig.unimelb.edu.au/pkcsm/prediction). To analyse the toxicological
properties of ligands, Simplified Molecular Input Line Entry System (SMILES) notations or
PDB files were uploaded, followed by selecting the required models for generating
numerous information about structure-related effects®°.

3. RESULT AND DISCUSSION

The present study aimed to explore the inhibitory potential of the phytoconstituents present
in Solanum indicum targeting antiepileptic activity. In this study, we performed molecular
docking studies of all phytoconstituents found in Solanum indicum using AutoDock Vina,
followed by a study of interacting amino acid residues and their influence on the inhibitory
potentials of the active constituents. Selected phytoconstituents showing the best fit were
further evaluated for absorption, distribution, metabolism, excretion, and toxicological
(ADMET) properties using SwissADME and pkCSM servers.

3.1 Molecular docking

The docking scores and binding energies of all chemical constituents of Solanum indicum
targeting antiepileptic activity (PDB ID: 604L) and binding interactions with amino acid
residues are presented in Table 1 respectively.

Table 1. Binding interaction of ligands from Solanum indicum targeting antiepileptic
activity (PDB 1D:604L)

Docking Score
Sr.No. | Chemical constituent PubChem ID
604L
1. Solanidine 65727 -10.0
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2. Solasodine 5250 -9.0
3. Solavetivone 442399 -7.3
4. Solafuranone 11107208 -7.8
5. Scopoletin 5280460 -6.5
6. Np-trans- 5372945 6.7
Coumaroyltyramine
7. Isofraxidin 5318565 -6.1
8. Lauric acid 3893 -3.7
9. B-sitosterol 222284 -7.1
10. Diosgenin 99474 -8.1
Standard Drug
11 Acetazolamide 1986 5.1

The binding affinities of phytoconstituents ranged from —10.0 to -3.7 kcal/mol. From the
docked results, it is evident that the compounds, Solanidine exhibit the most favourable
binding affinity (—10.0 kcal/mol) in complex with selected macromolecules (PDB ID: 604L)
as compared to other docked compounds i.e., Solsodine (-9.0 kcal/mol), Diosgenin (-8.1
kcal/mol), Solafuranone (—7.8. kcal/mol), Solavetivone (—7.3 kcal/mol), Beta sitosterol (-7.1
kcal/mol), N-p-trans-Coumaroyltyramine (—6.7 kcal/mol), Scopoletin (—6.5 kcal/mol),
Isofraxidin (—6.1 kcal/mol), Lauric acid (—3.7 kcal/mol). Visual examination of the
computationally docked optimal binding poses of phytoconstituents on selected
macromolecules (i.e., 604L) revealed the significant involvement of various types of
interactions, such as hydrogen bonding and hydrophobic interactions, including z—= stacking
and 7—alkyl and alkyl interactions, in the stability of the binding of the phytoconstituents to
604L.

The binding affinity of the standard (Acetazolamide) for 604L is -5.1 kcal/mol.

3.1.1. Solafuranone, 604L

The number of intermolecular hydrogen bonds, the binding energy of ligand 604L stable
complexes, and the number of nearest amino acid residues were also determined for selected
compound Solafuranone All synthesized derivatives formed complexes with target proteins.
Analysis of interactions of the 604L protein complex and ligand Solafuranone showed that
the ligand molecule is oriented due to Conventional Hydrogen

bond with THR A: 346 amino acid residue and Pi-Pi Stacked interaction with PHE A: 401
amino acid residue were found.
3.1.2. Isofraxidin, 604L

An analysis of the interactions between the 604L protein complex and the Isofraxidin ligand
was also carried out, which showed that the ligand molecule is oriented due to conventional
hydrogen bond with the ASP A: 399, THR A: 346, PHE A: 401 amino acid residue and Pi-
Alkyl interaction with ALA A: 349 amino acid residue were found.

3.1.3. Acetazolamide, 604L

The binding affinity of the standard (Acetazolamide) for 604L is -5.1 kcal/mol. the
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interactions between the 604L protein complex and the Acetazolamide ligand was also
carried out, which showed that the ligand molecule is oriented due to conventional hydrogen
bond with the PHE A:166, THR A:164 amino acid residue, Carbon hydrogen bond with PRO
A:193 amino acid residue, Pi-Sulfur interaction with PHE A:166 amino acid residue, Pi-
Cation interaction with LYS A:190 and Pi-Alkyl interaction with ALA A:165, ALA A:192
amino acid residue were found.
Table No. 2. Interactions with amino acid residue.

Binding Main amino acid interactions
Sr. Energy Pi-alkyl, alkyl, Pi-S/Pi-Pi,| Van der Waals
No. Molecule| (kcal/mol) H bond T interactions
shaped/halogen/unfavoura
ble
donor-donor
interactions
1 Solanidine -10.0 No ALA A:192, ALA A: 165, No
interactions VAL A: 250 interactions
2 Solasodine -9.0 GLY A: VAL A: 250, PRO A: 193 No
226 interactions
ASN A: No
3 Solavetivone -7.3 379, ASN TYRA: 41 interactions
A: 46
4 Solafuranone -7.8 THR A: PHE A: 401 No
346 interactions
THR A: No
5 Scopoletin -6.5 164, PHE CYS A: 302, ALA A: 165 | interactions
A: 401
6 N-p-trans- -6.7 SER A: PHE A: 168, CYS A: No
Coumaroyltyram 460 302, interactions
ine TRP A: 175, PHE A:
468
7 Isofraxidin -6.1 ASP A ALA A: 349 No
399, PHE interactions
PHE A: PRO A: 288, LEU A: 285, No
8 Lauric acid -3.7 . .
292 PRO A: 458 interactions
TRP A: 31, ALA A: 207,
. No LYS No
9 B-sitosterol -1 interactions A: 204, LYS A: 208, interactions
VAL A: 209,
ALA A: 92
ASN A: No
10 Diosgenin -8.1 TYR A: 41, PHE A: 166 )
379 interactions
THR A:
164, PHE
A 162: PRO | ALA A: 165, ALA A: 192, No
11 Acetazolamide 5.1 103 LVS A: 190 interactions

3.2. ADMET study

Pharmacokinetic profile (ADME) and toxicity predictions of the ligands are important
attentive parameters during the transformation of a molecule into a potent drug. In the present
study, these parameters were assessed using SwisSADME and pkCSM. The absorption
potential and lipophilicity are characterized by the partition coefficient (Log P) and
topological polar surface area (TPSA), respectively. For better penetration of a drug
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molecule into a cell membrane, the TPSA should be less than 140 A. However, the value of
Log P differs based on the drug target. The ideal Log P value for various drugs are as follows:
oral and intestinal absorption,

1.35 — 1.80; sublingual absorption, > 5; and central nervous system (CNS)!!. The aqueous
solubility of ligands ideally ranges from — 6.5 to 0.5 2, while the blood brain barrier (BBB)
value ranges between — 3.0 and 1.2 3, In addition, non-substrate P-glycoprotein causes drug
resistance 4,

In our study, all the selected ligands followed the TPSA parameter, P-glycoprotein non-
inhibition, thereby showing good intestinal absorption and an acceptable range of BBB
values. All the compounds showed aqueous solubility values within the range. Further, it
was predicted that the selected ligands do not show AMES toxicity, hepatotoxicity, and skin
sensitivity. In addition, it did not inhibit hERG-I (low risk of cardiac toxicity). Lipinski’s rule
violations, T. pyriformis toxicity, minnow toxicity, maximum tolerated dose, rat acute oral
toxicity, and chronic toxicity are depicted in table.

Table 3. ADME and toxicity predicted profile of ligands with superior docking score

Aqueous | Human Blood
MW HB |Hbaccept| solubili ty | intestinal | Brain
ADMET Formula (9/mol | LogP |pga ( A2) doner or (Log absorpti | Barrier
Properties ) mol/L) on (%)
Solanidine 397.64 | 5.655 2347 1 2 -4.927 92.975 0.695
C27H43NO 7 A2
Solasodine 41364 | 52869 | 41.49 2 3 -3.809 92.324 0.035
C7H43NO2 A2
Solavetivone 218.33 | 3.9042 | 17.07 0 1 -4.615 95.873 0.635
C15H220 A2
Solafuranone 23232 | 3.1876 | 26.30 0 2 -3.551 95.523 0.206
C15H2002 3 4 A2
Scopoletin 192.17 | 1.5072 59.67 1 4 -2.504 95.277 -0.299
C10H804 A2
N-p-trans- 283.32 69.56
Coumaroyltyram | C17H17NO3 7 2.4699 A2 3 3 -3.165 90.031 -0.552
ine
Isofraxidin 22219 | 15158 68.90 1 5 -2.458 95.588 -0.377
C11H1005 6 A2
Lauric acid 200.32 | 3.9919 37.30 1 1 -4.181 93.379 0.057
C12H2402 2 A2
B-sitosterol 414,71 | 8.0248 20.23 1 1 -6.773 94.464 0.781
C29H500 8 A2
Diosgenin 414.63 | 5.7139 38.69 1 3 -5.713 96.565 0.2
C27H4203 A2
Acetazolamide C4HBN403 | 222.25 - 151.66 2 6 -2.428 59.043 -0.622
S2 1 0.8561 A2

Table 3 Continued

Total Max HERG
P- ER
dyco | L2 Bioavailabili AMES | T heR |
ADMET ' e [Log ty score dose cr | .n
protein mL/ toxicit [Log inhibit
Properties substrat | (min.kg score y mg/ | inhibi or
€ )] (kg.d)] tor
Solanidine YES 0.028 0.55 NO -0.882 NO YES
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Solasodine YES 0.09 0.55 NO -0.375 NO YES
Solavetivone NO 1.225 0.55 NO 0.044 NO NO
Solafuranone NO 1.256 0.55 NO 0.526 NO NO

Scopoletin NO 0.73 0.55 NO 0.614 NO NO

N-p-trans-

Coumarzy'tyram' YES | 0265 055 NO | 0213 | NO | VES
Isofraxidin NO 0.713 0.55 NO 0.56 NO NO
Lauric acid NO 1.623 0.85 NO -0.34 NO NO
B-sitosterol NO 0.628 0.55 NO -0.621 NO YES
Diosgenin NO 0.328 0.55 NO -0.559 NO YES

Acetazolamide NO -0.01 0.55 NO 1.263 NO NO
Table 3 Continued
Oral rat T Purif Minno
i Pyrifor
Acute oral chronic ) r¥1is W Lipinski
rat toxicity | Skin 15 toxicit | S0 e
ADMET | ... (Log Hepatotoxic| sensati| XIS | y(Log | \/iojog:
oxicity. mg/kgbw/d ity on (Log mmol/ Violatio
Properties| LD50(mol/ ay) ng/L) L) n
kg)

Solanidine 2.596 1.334 YES NO 0.378 -0.493 | YES (1)

Solasodine 2.489 1.332 YES NO 0.311 0.381 | YES (1)

Solavetivone 1.643 1.19 NO YES 1.453 0.874 | YES (0)

Solafuranone 1.865 1.947 NO YES 2.151 0.557 | YES (0)
Scopoletin 1.95 1.378 NO NO 0.516 1.614 | YES (0)
N-p-trans-

Coumrgirr?g'tyra 217 1271 NO NO 1008 | 1514 | YES(0)
Isofraxidin 2.326 1.825 NO NO 0.431 1.862 | YES (0)
Lauric acid 1.511 2.89 NO YES 0.954 -0.084 | YES (0)
B-sitosterol 2.552 0.855 NO NO 0.43 -1.802 | YES (1)
Diosgenin 1.921 1.452 NO NO 0.399 0.247 | YES (1)

Acetazolamide 2.292 2.143 NO NO 0.239 2.895 | YES (0)
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3.3. Interaction of Standard Drug (Acetazolamide) with 604L

Fig. 2. Docking scores and binding interaction of Acetazolamide (PDB ID: 604L). The
ligand is shown in line and stick representation along with its 2D diagram and
hydrogen bond interaction.

3.4. Interactions of phytoconstituents with 604L A.Solafuranone

PRE
Aa01
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B.Isofraxidin

Fig. 3. Docking scores and binding interaction of phytoconstituents (PDB ID: 604L).
The ligand is shown in line and stick representation along with its 2D diagram and

hydrogen bond interaction.

3.5. Boiled Egg

Molecule 9

o
Molecule 10

Molecule 1
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Fig no. 4. Combined Boiled Egg Diagram
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Table no. 4. Name of molecules contained in Boiled Egg Diagram

MOLECULE NUMBER MOLECULE NAME

Solanidine

Solasodine

Solavetivone

Solafuranone

Scopoletin

N-p-trans-Coumaroyltyramine

Isofraxidin

Lauric acid

Ol O N| o O & W N

B-sitosterol

[HEN
o

Diosgenin

Acetazolammide

[EEN
[EEN

BOILED means Brain Or IntestinaL EstimateD permeation predictive model. The boiled
egg diagram shows two regions white region and yellow region.

The white region is the physicochemical space of molecules with highest probability of being
absorbed by the gastrointestinal tract, and the yellow region (yolk) is the physicochemical
space of molecules with highest probability to permeate to the brain.

In addition, the points are coloured in blue if predicted as actively effluxed by P-gp (PGP+)
and in red if predicted as non-substrate of P-gp (PGP-).

4. CONCLUSION

In this study, we have carried out an in-silico screening of the phytoconstituents of Solanum
indicum plant. This study demonstrated the sixteen compounds from Solanum indicum plant,
(Solanidine,  Solasodine,  Solavetivone,  Solafuranone,  Scopoletin,  N-p-trans-
Coumaroyltyramine, Isofraxidin, Lauric acid, p-sitosterol, Diosgenin). The selected
phytocompounds showed docking scores ranging from —10.0 to —3.7 kcal/mol in 604L.
Among all, Solafuranone and Isofraxidin gave the highest binding energy (—7.8 kcal/mol)
and (—6.1 kcal/mol) in complex with 604L, whereas the reference compound,
Acetazolamide showed a docking score with a binding energy of -5.1 kcal/mol. Furthermore,
these ligands exhibited good ADMET properties. To summarize, phytoconstituents present
in Solanum indicum possess strong effects against 604L and could be further evaluated for
their antiepileptic effect, as well as for the development of alternative drugs with fewer side
effects for the treatment of epilepsy.
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Abstract:

This research article delves into the profound discoveries and advancements in the field of
chemistry, exploring breakthroughs that have unraveled the mysteries at the molecular level.
From the elucidation of complex chemical reactions to the design of novel materials with
unprecedented properties, these deep discoveries have significantly impacted various scientific
disciplines and technological applications. This article provides an overview of key
developments, showcasing the depth and breadth of contemporary research in chemistry.

Key Words: Chemistry Discoveries, Molecular-Level Understanding, Sustainable Practices,
Environmental Chemistry, Bottom-Up Nanofabrication etc.

Introduction:

Deep discoveries in science, especially those at the molecular level in fields such as
chemistry, play a crucial role in advancing scientific knowledge and driving technological
innovation. Deep discoveries provide a fundamental understanding of the underlying principles
governing natural phenomena. This knowledge serves as the basis for developing theories and
frameworks that explain complex processes at a molecular level. Scientific breakthroughs
often translate into technological innovations. Discoveries at the molecular level can lead to
the development of new materials, processes, and technologies with applications ranging from
medicine and electronics to energy and environmental management. Deep discoveries
stimulate curiosity? and open up new avenues for research. Discoveries in molecular biology
and pharmacology contribute to the development of new drugs and therapies.

Deep discoveries in chemistry contribute to the development of green and sustainable
practices. Advances at the molecular level often contribute to the convergence of technologies®.
For example, discoveries in nanotechnology, which deals with materials at the nanoscale, have
implications not only in material science but also in medicine, electronics, and energy storage.
Deep discoveries have the potential to revolutionize entire industries. For example,
advancements in molecular electronics may lead to the development of smaller, faster, and
more efficient electronic devices, transforming the semiconductor industry. In summary, deep
discoveries in science, particularly at the molecular level, are instrumental in shaping the
scientific landscape and driving technological progress. They provide the foundation for
innovations that have far-reaching implications across diverse fields, contributing to the
betterment of society and the advancement of human knowledge.

Objectives and Materials and Methods:

Several discoveries in the field of chemistry have challenged traditional understanding, leading
to paradigm shifts and opening new avenues for synthesis. Here are a few notable examples:

1. Molecular Machines and Nanotechnology: The development of molecular machines, such
as synthetic molecular motors and switches, challenges traditional notions of static molecular
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structures. Researchers have created nanoscale machines capable of controlled movement,
enabling potential applications in drug delivery, nanoelectronics, and other fields.

2. Metathesis Reaction: The discovery of metathesis reactions, particularly the development
of olefin metathesis by Grubbs*, Schrock, and Chauvin, challenged traditional thinking about
the limitations of organic synthesis. This groundbreaking discovery provided a powerful tool
for creating carbon-carbon double bonds in a controlled manner, revolutionizing the synthesis
of complex organic molecules.

3. Click Chemistry: Click chemistry, introduced by K. Barry Sharpless and others, represents
a set of highly efficient and selective reactions that challenge traditional synthesis methods.
These reactions, characterized by their reliability and simplicity, have found widespread use in
various applications, including drug discovery and materials science®.

4. Molecular Electronics: The field of molecular electronics challenges traditional
semiconductor technology by exploring the use of individual molecules as electronic
components. Researchers aim to create electronic devices at the molecular scale, potentially
leading to smaller, faster, and more energy-efficient electronics.

5. Green Chemistry Principles: The emergence of green chemistry® challenged traditional
chemical practices by emphasizing the importance of designing environmentally friendly
processes. This approach considers the environmental impact at every stage of chemical
production, leading to the development of more sustainable and less toxic chemical syntheses.

6. C-H Activation: Traditional organic synthesis often involves functionalizing carbon-
hydrogen (C—H) bonds, which were once considered unreactive. Recent advancements in C-H
activation chemistry challenge this convention, allowing chemists to directly functionalize C—
H bonds, streamlining synthetic routes and reducing the number of steps required for complex
molecule synthesis.

7. Supramolecular Chemistry: Supramolecular chemistry challenges traditional views by
focusing on non-covalent interactions to create complex, hierarchical structures. The field
explores the assembly of molecules into larger, functional structures, leading to applications in
materials science, drug delivery’, and catalysis.

8. Chemoselective Reactions: Discoveries in chemoselective reactions challenge traditional
chemical methods by enabling the selective modification of one functional group in the
presence of others. This has profound implications in the synthesis of complex molecules,
where multiple functional groups may be present.

9. Metal-Organic Frameworks (MOFs): The development of metal-organic frameworks®
challenges traditional notions of solid-state chemistry. MOFs are porous materials with high
surface areas, and their design and synthesis have opened up new possibilities for gas storage,
catalysis, and separation processes.

10. Directed Evolution of Enzymes: The directed evolution of enzymes challenges the
traditional concept that enzymes have fixed structures and functions. Through directed
evolution, researchers can engineer enzymes with enhanced or entirely new functionalities,
leading to applications in pharmaceuticals, biofuels, and more.

These examples illustrate how breakthrough discoveries in chemistry have questioned
established norms, prompting researchers to explore novel avenues for synthesis and
innovation. These paradigm shifts contribute to the continuous evolution and advancement of
the field.
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Conclusion:

From the above points of informative aspects, deep discoveries represent a journey into
the unknown, reshaping our understanding of the molecular world and propelling technological
advancements. They underscore the dynamic nature of science, where each revelation not only
expands our knowledge but also sparks innovation that has far-reaching consequences for
society. As we continue to unravel the mysteries at the molecular level, the transformative
impact on both scientific understanding and technological applications will undoubtedly
persist, driving the evolution of science and technology.
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Abstract -

In the current study, substituted aromatic aldehydes (2a-c) were combined with 2- amino-4-
phenyl thiazole to create a series of 4-phenyl-thiazolyl substituted Schiff bases (3a-c)
derivatives. The IR and 1H-NMR of all the produced compounds validated their structures and
its antibacterial activity was examined. All the title compounds were screened for their
antibacterial activity. Most of the compounds exhibited moderate antimicrobial activity.
Keywords: Schiff’s base; Aromatic Aldehydes; 3-Chloro-benzylidene) — (4-Phenyl-thiazol-2-
yl) amine, Potassium ferricyanide.

Introduction-

In pharmaceutical chemistry, thiazole derivatives have been extremely important. Thiazole
have a wide variety of pharmacological properties, including antimicrobial**, analgesic®”,
anticonvulsant®®, and antioxidant®®, hypolipidemic!!, anti HIV-1 '3, adenosine receptor
antagonist***° and osteoporosis inhibitor®. For the creation of antimalarial drugs, Schiff bases
have proven to be intriguing moieties!’~18. As potential antibacterial agents, Schiff bases have
been mentioned!®2, It is imperative to find and create more powerful antifungal medicines,
and several Schiff bases are well-known to be effective ones??.

Reaction scheme

Ph o) Ph
N
N
B H ; L
+
NH - S N/
2
S
2 -amino-4-phenyl thiozole Cl b\
3-Chloro Benzaldeyde Cl

(3-Chloro-benzylidene)-(4-phenyl-thiazol-2-yl)-amine
Experimental Section

General Conditions: Melting points were discovered using open capillary tubes and are
uncorrected. lodine spotting and TLC were applied to the silica gel-G surface. Nicolet
5ZDXFT-IR spectrometers in the KBr phase and Brucker WP 200 and 500 SY spectrometers
in the 1H NMR phase were used to record the IR spectra. Preparation of [(3-chloro-
benzylidiene)-4-phenyl-thiazole-2-yl)-amine: general technique (3a) In the presence of HCI,
(0.001mole) 2- amino 4- phenyl thiazole and 0.70gm of 3- chlorobenzaldehyde were refluxed
for three to four hours. The product, M.P.-150-154°C, was obtained from the resultant solid
after it had been filtered, cleaned, and recrystallized from ethanol. 3a: IHNMR: 2.6 (s,1H,
CHQ), 7.2-8.7 (m, 10H, Ar-H), IR (KBr): 1575 cm-1 (C=N)
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Sr. No. Frequency in cm™ Assignment Literature value cm™
1 3194.26 Ar -H 3300-2900
2 1608.70 C=N stretching 1640-1690
3 1473.68 C=C stretching 1400-1500

Antioxidant

Ferric reducing antioxidant power assay

Reducing power assay method for determination of antioxidant activity/ potential of
samples

Procedure:-
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Different concentration of the drug (10-50ug/ml) was added to 2.5 ml of 0.2M sodium
phosphate buffer (pH 6.6) & @.5ml of 1% potassium ferricynide [K3Fe(CN)6] solution. The
reaction mixture was vortexed well & then incubated at 50° C for 20 min using vortex shaker.
At the end of the incubation , 2.5 ml of 10% trichloacetic acid was added to the mixture and
centrifuged at 3,000 rpm for 10min. The supermantant (2.5ml) was mixed with 2.5 ml of
deionized water & 0.5ml of 0.1% ferric chloride. The coloured solution was red at 700nm
against the blank with reference to standard using UV Spectrophotometer. Here, ascorbic acid
was used as a reference standard.

The percentage of radical scavenging (%) was calculated by the following formula:
% Free radical scavenging activity = Ac — As /Ac x 100
Where, Ac = Absorbance of control at 720 nm
As = Absorbance of sample

The concentration of sample required to scavenge 50% of the DPPH free

radical (ICso) was determined from the curve of percent inhibitions

plotted against the respective concentration.
Experimental
Absorbance should increses with increses in concentration. Results confirm the reducing power
Of samples which increased with increasing concentration. Higher value absorbance of the
reaction mixture indicated greater reduing power. The redusing power was found to be on
oreder Br>NO2.
Table 1 Ferric Reducing Antioxidant Power Assay
Standard Observation - (Ascorbic acid) (720nm)

Concentration(ug/ml) Absorbance 1 Absorbance 2 Absorbance 3
10ug/ml 0.002 0.006 0.061
20ug/ml 0.395 0.251 0.029
30ug/mi 0.941 0.775 0.499
40ug/ml 1.451 1.350 1.036
50ug/ml 2.000 2.000 2.000

Control Absorbance - 0.812 (720nm)
Sample Observation- (720nm)
Formula —
Scavenged(%0) = (Acont) - (Atest) /(Acont) X100
Table2 (% Scavenged of DPPH free radical)

Sample name Concentration Absorbance | %Scavenged
4a (H) a) 30ug/mi 0.121 721 %
b) 50ug/ml
0.305
4b (OCHs) c) 30ug/mi 0.213 68.2 %
d) 50ug/mi
0.504
4c (NO2) a) 30ug/mi 0.068 62.9%
50ug/ml
0.463
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4d (Br) e) 30ug/ml 0.171 17.1%
f) 50ug/ml
0.629
4e (Cl) a) 30ug/mi 0.058 21.2%
b) 50ug/mi
0.102

Results and Discussion

Several five member aromatic systems having three hetero atoms at symmetrical position
1,3,4-thiadiazole had been studied because of their interesting physiological properties.
Specifically substituted benzaldehyde or naphthaldehyde were combined with 2-amino-5-
diethylamino-pentane in an equal amount of methanol to produce the desired Schiff-base
phenols or Schiff base naphthalene ligands for evaluation °. Furthermore, by reducing their
corresponding Schiff-base counterparts with KBH4 at 80°C for 3 hours, substituted amine
phenol or amine naphthalene ligands were also produced %°.

All compounds underwent standard analytical procedure purification and characterization.
The spectral and analytical data for digits 1 through 7 agreed with the suggested formulation.
By measuring the incorporation of 3 H hypoxanthine, we assessed 1-7's capacity to prevent the
formation of trophozoites in intraerythrocytic culture [21]. A more accurate way to quantify
parasite development is through the inhibition of hypoxanthine incorporation, which correlates
well with direct blood smear counts. Unfortunately, neither the CQ-sensitive (HB3) nor the
CQ-resistant (Dd2) strains were significantly affected by compounds 1, 2, 3, 4, and 6. The
moderate half-maximal inhibitory concentration (IC50) values for the active compounds 5 and
7 against CQ-sensitive lines, respectively, were 5.53 and 6.38 M. However, compound 7 was
found to be twice as effective as compound 5 against CQ-resistant Dd2 lines (1C50, 3.5 M for
compound 5; 1.7 M for compound 7).

The structural differences of compounds 5 and 7 may be responsible for their varied
biological actions. The quinoline ring of the CQ, which lacks chlorine at position 7 and the
quinonyl basic nitrogen, has a simple substituted aromatic ring in position 5, but the quinoline
ring of the 7 contains a naphthalene ring. Furthermore, it has been demonstrated previously
that nitrogen atoms of side chain in chloroquine and aromatic ring assist in accumulation of the
drug within the digestive vacuole of the parasite (Vydac) employing an eluent mixture of
methanol and water (100% water for first 5 minutes, followed by a change to 50 : 50 (Water :
MeOH) for the next 5-20 minutes, and finally 100% MeOH for the next 20-25 minutes). The
retention times (Rt) are given for selected compounds.

Absorbance should increses with increses in concentration. Results confirm the reducing power
Of samples which increased with increasing concentration. Higher value absorbance of the
reaction mixture indicated greater reduing power. The redusing power was found to be on
oreder Br>NO2.
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Nowadays, the research field dealing with Schiff base chemistry has expanded enormously.
The importance of Schiff base for bioinorganic chemistry, biomedical applications,
supramolecular chemistry, catalysis and material science, separation and encapsulation
processes, and formation of compounds with unusual properties and structures has been well
recognized and reviewed. They also serve as a back bone for the synthesis of various
heterocyclic compounds. Schiff bases have been utilized as synthons in the preparation of a
number of industrial and biologically active compounds like formazans, 4-thiazolidinines,
benzoxazines, and so forth, via ring closure, cycloaddition, and replacement reactions. Schiff
base are organic compounds possessing azomethine group which resulted from condensation
of amine with aldehyde or ketone. Schiff base derived from aromatic amine and aromatic
aldehydes have a wide variety of application such as biological activity, catalytic activity and
also used as ligands to obtain metal complexes because of their excellent abilities of this type
of Schiff base are widely used as anticorrosion for different metals in different media. The
synthesis and characterization of transition metal complexes of schiff bases containing nitrogen
and oxygen donors atoms has increased manifold in the recent past .The Schiff base ligands
are considered to be good chelating agents [3], Schiff bases are a special class of ligands with
a variety of donor atoms exhibiting interesting coordination modes towards transition metals,
and azomethine linkage is responsible for the biological activities. The Schiff bases derived
from various amines have been widely investigated and find applications in biomimetic
catalytic reactions, materials chemistry and industry. Schiff base complexes have also gained
attention as stereo chemical models in transition metal coordination chemistry due to their
structural variety.

Key Word:- Synthesis, Schiff Bases, Biological Activity.
MATERIALS AND METHOD

Preparation of Schiff Base by using different substituted aromatic amines with substituted
aromatic benzaldehyde. Following materials and method is included.

MATERIALS

Materials Required are -
Substituted Aromatic Amines such as Aniline, p-chloro Aniline,

ANILINE-Aniline appears as a yellowish to brownish oily liquid with a musty fishy
odor.melting point -6°C; boiling point 184°C;flash point 158°F. Denser than
water(8.5Ib\gal)and slightly soluble in water. VVapours heavier than air. Toxic by skin
absorption and inhalation.Produces toxic oxides of nitrogen during combustion. Used
tomanufacture other chemicals, especially dyes, photographic chemicals ,agricultural
chemicals and others.
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NH,

P-CHLORO ANILINE-4-Chloro aniline is a chloroaniline in which the chloro atom is para
tothe aniline amine group.It is member of monochlorobenzenes. P-chloroaniline appears as a
white or pale yellow solid.Melting Point is 69.5°C.

NH>

Cl
Substituted Aromatic Benzaldehydesuch as 4-chloro Benzaldehyde
4-CHLOROBENZALDEHYD
O H

Cl

-4-Chloro Benzaldehyde appears as colourless to yellow powder or white crystalline solid.It
has pungent odour.

GENERAL METHOD FOR PREPARATION OF SCHIFF BASE-

The mixture of different substituted aromatic amines and substituted aromatic benzaldehyde
was dissolved in methanol . These solution was acidified and reflux for about 5-6 hrs. The
excess of solvent was removed under pressure. The resulting compound was washed, dried and
crystallized.

NR

O
“ + RNH; —
C

C
b ey
R/\R R R

+ H,0

(Schiff base)
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ANTIMICROBIAL ACTIVITY OF SCHIFF BASE

The synthesized schiff bases were screened in vitro for their antibacterial activities against
Escherichia coli (E.coli) and Bacillus subtilis ( B. subtilis) bacterial strains using well diffusion
method. The bacterial cultures were incubated at 30+ 0.1°C for 24 hours by inoculation into
nutrient agar.Schiff bases were stored dry at room temperature and 3ml ethanol. Antibacterial
activities of each compound were evaluated by the agar disc diffusion method. Muller hinton
agar media (15 cm®) kept at 45°C was poured in the petri dishes and allowed to solidify poured
petri plates were streaked with culture media wells formed prepared schiff bases (100ul) were
applied on the solid ager media by pressing tightly. The petri plates were placed at 37°C for 24
hours.At the end of period the inhibition zones formed on media were measured with zone
reader millimeters.

SAMPLE Conc. (ng/ml) GRAM POSITIVE E. coli GRAM NEGATIVE B.
subtilis
N-(4-CHLOROBENZYLIDENE 100puL 10mm 12mm
ANILINE)
(1S
100 pl - 13mm
N-(4-CHLORO BENZYLIDENE)-4- 100pl 10mm 16mm
CHLORO ANILINE
(20)
100 pl - 14mm

Antibacterial activities against Schiff compound at concentration 100pl/ml.
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ABSTRACT

Soil is a natural body of mineral and organic material differentiated into horizons,
which differ among themselves as well as from underlying materials in their morphology,
physical make-up, chemical composition and biological characteristics. In the present research
work, studies on soils with physical properties, chemical properties and micronutrients of soils
have been done. Soil samples were collected from two different locations covering Jarud, in
Warud Tahsil in Amravati District (Maharashtra) India. The soil parameters like soil colour,
moisture, pH, Carbon, Nitrogen, Copper, Potassium, Phosphorous, Zinc, Boron, Copper and
Sulphur content, were analyzed in the month of March 2022. The values of pH indicated that
all samples of the soils are alkaline, all samples were containing moderate amount of available
micronutrients.
Keywords: Physico-Chemical analysis, Parameters, Jarud Village, Plants Nutrients.

INTRODUCTION

To improve soil, plant health and soil balance to optimize production, it’s important to
identify the soil’s biological, mineral, chemical and physical requirements. When evaluating
the soil analysis, we look for synergies and approach mineral and microbe plant and pest
management holistically to provide the formula for nutrient, trace elements and biological
inputs to achieve true soil balance. The soil analysis report provides the information necessary
to set nutrient application targets, which are used to calculate manure and fertilizer application
rates. Test results from regular field sampling (particularly from benchmark sites) allow
monitoring and detection of changes in soil parameters (e.g., nutrients, pH, and salinity) with
time.

Soil analysis provides us the background knowledge on soil available nutrient status
along with some physico-chemical and biological properties; that we need in order to take
specific decisions on balanced and integrated nutrient management for healthy soils and crops.
The quality and health of soil determine agricultural sustainability and environmental quality
which jointly determines plant, animal and human health. The status of available
micronutrients in soils and their relationship with various physico-chemical properties have
been attempted by several investigators (1-2). Considerable research work has been done
regarding the study of Nutrients and Physico-Chemical assessment of various types of soil in
Maharashtra as well as in India (3-4) but the investigation of nutrients and parameters of soil
of Jarud village in Amravati district in Maharashtra.

Physico-chemical characteristics of some samples of soil from some farms of nearby
villages of Kannad taluka, Dist. Aurangabad (5). Abhishek Jangir et. al. (6) evaluates the major
and micronutrient status of Kelapur block, Yavatmal district, Maharashtra. Wodaje Addis et.
al. (7) carried out assessment of some selected physicochemical parameters in soil samples
collected from four agricultural areas of East Gojjam Zone (Debrem Markos, Dejen, Bichena
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and Debre (Werk), Ethiopia. Perveen et. al. (8) has studied micronutrient status of soils and
their relationship with various physico-chemical properties. Khadke et. al. (9) reported soil
analysis and its environmental impact on Nanded city of Maharashtra State. The impacts of
industrial pollution on the ground water soil and plant have also been reported in our country
and abroad (10). Investigation of some parameter and Nutrients from Soil samples of Rice field
by Jadhav et.al. (11). Geeta Tewari et. al. (12) carried out the physico-chemical properties of
soils from different land use systems viz. agriculture, olericulture and two dominant forest
types.

R. Zornoza et al (13) studied the Soil quality (SQ) assessment has long been a
challenging issue, since soils present high variability in properties and functions. K.
Senthilarasan et. al. (14) worked on soil analysis to study physical properties and
micronutrients of soils. Soil samples were collected from five different locations covering
Nagapattinam district (south) in tamilnadu. Joshi et al. concluded that India Soil salinity greatly
affects growth and development of vegetation (15), but the investigation of nutrients and
parameters of Soil of Jarud village in Warud Tahsil of Amravati district in Maharashtra, India
was still lacking.

EXPERIMENTAL
Study Area

Mauja Jarud (part2) is a small village in Warud Tahsil of Amravati District
(Maharashtra State). This area is well known for orange, cotton and Toor. The sources of water
for this area are of well. Relative to its geographical location, the study area enjoys a tropical
type of climate.

Collection of Samples

Soil samples were collected randomly at 0 to 15 cm and 15 to 30 cm depths with five
plots (field), five samples from each plot (field) respectively, in well sterilized polythene
pouches. Soil sample were collected from following Farmers fields.

1) Sample 1 (TMG-1) was collected from Mr. Manikrao Sitaramji Ghotkar field.
2) Sample 2 (TMG-2) was collected from Mr. Raju Devrao dathe field.

Table-1: Nutrients and Physico-Chemical assessment of Soil Samples.

Analysis of Parameters
Sr.No. Parameters TMG-1 TMG-2

1 Colour Black Whitish Black
2 pH 7.41 7.42
3 Organic Carbon (%) 0.46 0.45
4 Nitrogen 210 200

5 Phosphorous (kg/hect.) 28 31

6 Potassium (kg/hect.) 340 350

7 Mn (ml/gm/kg) 8 7

8 Fe (ml/gm/kg) 39 39

9 Zinc (ml/igm/kg) 3.1 3.1
10 Boron 15 15
11 Copper 8 9

12 Sulphur 59 59
13 Salinity 0.2 0.2
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Determination of Physical Parameters

Reagents uses for this research work were AR grade and chemicals other than reagent
are LR grade manufactured by S.D. fine, LOBA and Merck. The soil samples were dried for
about 24 hr. and grinded more finely. In this work about thirteen physico-chemical parameters
and nutrients of two soil samples were determined and results were also recorded. During
collection, temperature of the sample was recorded.

Following methods were used for estimation of various parameters are:

i. Determination of Moisture: by Weighting Method.

ii. Determination of pH: by Digital pH Meter

iii. Determination of Organic Carbon: by Titration Method

iv. Determination of Copper (Cu): by Atomic Adsorption Spectroscopy.
v. Determination of Nitrogen (N): by Titration Method

vi. Determination of Phosphorous (P): by Titration Method

vii. Determination of Potassium (K): by Flame Photometry

viii. Determination of Color of Soil: by Viewing soil

RESULTS AND DISCUSSION

Colour

The soil sample TMG-1 was black in colour and sample TMG-2 was whitish black in colour.
Moisture

Moisture content value ranges from 1% - 4%. It is clear from the result that Soil sample TMG-
land TMG-2 has 2.5 and 3.7% moisture respectively.

pH

pH was medium quantity in the ranges 7.41 to 7.42. To dig drains, to make out flows, sowing
green crops, cow manure to burry plant wastes, to supply necessary amount of water, use of
gypsum is need.

Organic carbon

Organic carbon contents were recorded in the range 0.46-0.45 %. The soil sample TMG-1
and TMG-2 has medium organic carbon.

Nitrogen

Available Nitrogen quantity ranged from 200— 210 Kg/hect. The soil sample TMG-1 and
TMG-2 has less Nitrogen content.

Phosphorous

Available Phosphorous was medium quantity ranged from 28-31kg/hect. The soil sample
TMG-1 have less Phosphorous as compared to TMG-2.

Potassium

Available Potassium quantity ranged from 340-350 kg/hect. The soil sample observed value
for potassium was medium.

Zinc

The Zinc was less in quantity in both TMG-1 and TMG-2 i.e 3.1 ml/kg.

Copper

Copper content is soil sample ranges from 8-9. It has been seen that in soil sample TMG-1
and TMG-2 has approximate quantity of copper.

Boron

It has been seen that in soil sample TMG-1 and TMG-2 has 1.5 ml/gm/kg of Boron. Both the
soil sample contains approximate Boron quantity.

Sulphur
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It has been seen that in soil sample TMG-1 and TMG-2 has 59 ml/gm/kg of Sulphur. Both the
soil sample contains approximate Sulphur quantity.

CONCLUSION

In the soil sampleTMG-1and TMG-2, the pH becomes middle alkali and to increases
the pH of this soil suggested the use of compost manure. Then recommendation of to dig drains,
to make out flows, sowing green crops, cow manure to bury plant wastes, to supply necessary
amount of water, use of gypsum. In the soil sampleTMG-1 and TMG-2, Zinc becomes less,
then recommendation zinc sulphate10 kg / hectare. In the soil sample TMG-1 and TMG-2 the
potassium become medioum, then recommendation Potash 400gm / hectare. In the soil sample
TMG-1 and TMG-2 the phosphorous is middle. To increase the crop quality phosphorous will
be given through fertilizer 2000 gm /hectare. In the soil sampleTMG-1 and TMG-2, Boron
becomes approximate. Organic fertilizer from goat manure resulted in the highest yield per
hectar in groundnut and total biomass in palm oil plant. In the soil sampleTMG-1 and TMG-2
sulphur become approximate. In the soil sample TMG-1 and TMG-2 medium organic carbon
and nitrogen. So, to increase more yield of crop by using carbon and nitrogen to soil in the
form of compost manure.
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Abstract: Metal benzoinhydrazone complexes have been synthesized from substituted
benzoinhydrazone were carried out by the known literature method.The structure of all the
synthesized compounds were justified on the basis of chemical characterized by elemental and
spetral analysis. The Physico-Chemical data suggest octahedral geometry for Co(ll) & Cu(ll)
complexes. The synthesized complexes were screened for antimicrobial activity at a
concentration of 1000pgm/ml.Which was serially diluted to determine their MIC values.

Keywords:- Metal complexe, 4,4'-Dimethoxybenzoinhydrazones, sodiumhydroxide DMF-
Water(80%) medium, Antimicrobial Activity , spectral analysis.

Introduction:-

The complex formation of benzoinhydrazone with copper(I1) and nickel(Il) , were synthesized
by scherbakov! .Prasad? , studied by the synthesis of Novel(ll) complexes with now ligand
derived from hydrazone of isoniazid and their magnetic-spectral, electrochemical, thermal and
antimicrobial investigation. Benzoinhydrazone are well known for their biological activity
coordination compounds containing ONS as donor atoms are reported to antimicrobial
activity®. Synthesis, spectral and biological studies of Co(ll), Ni(1l), Zn(11), Cu(ll) and Cd(ll)
complex with benzyl salicyladehyde acyldihydrazone were carried out by singh®. The
simultaneous spectroscopic determination of palladium and osmium with salicyladehyde
hydrazone was carried out by Ray®. The synthesis and structural characterization of three new
co-ordination complexes of Co(Il), Mn(Il) and Cu(ll) with N,N,O- donor hydrazine ligands
were carried out by shit® .The coordination chemistry of hydrazones is an intensive area of
study and numerous transition metal complexes of these ligands have been investigated’.
Synthesis and characterization of some copper(ll) complexes with N,S,0-donor
thiohydrazones were carried out by Dey®. The important reactions of carbonyl with
hydroxylamine, semicarbazide and various hydrazines were briefly studied in presence of
strong base in ethanol medium.®!4.While furoinbenzoinoximes, furoinbenzoin hydrazone,
furoinphenyl hydrazone and furoinbenzoin semicarbazone were synthesized by the interaction
of furoinbenzoin with hydroxylamine hydrochloride, hydrazine hydrate, phenyl hydrazine and
semicarbazide hydrochloride in presence of aqueous sodium hydroxide in DMF-Dioxane-
water (80%) medium respectively.

Experimental:-

The 4,4'-Dimethoxybenzoinhydrazones was prepared by refluxing substituted benzoine with
hydrazine hydrate in presence of alkaline medium for 3-4 hours this reaction mixture was kept
overnight. This solid products formed were isolated and washed several times with water
alcohol mixture the purity was checked by TLC paper. Their structural details were confirmed
on the basis of elemental and spectral analysis.In order to Synthesize the complexes the
equimolar mixture of each of the ligand(0.01M) and metal salts(0.01M) were refluxed on a
water bath for 6,8 hours in presence of sodium acetate in ethanol . The reaction mixtures was
kept overnight. The product formed were isolated washed several times with cold water ethanol
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mixture. The characterization of synthesized complexes was made with elemental analysis, IR
and UV-VIS spectra.

Result and Discussion
TABLE-1

THE METAL COMPLEXES COMPOUND,MOLECULAR WEIGHT, COLOUR AND
ELEMENTAL ANALYSIS OF VARIOUS METAL IONS

Complexes Colour | Molecular Elemental analysis Found/(calculated)%o
wt C H N M
4,4'-DMBH-Co(Il) Pale 682.93 55.30 4.93 8.19 7.71
(56.22) | (5.85) (8.19) (8.62)
4,4'-DMBH-Cu(ll1) Brown 687.54 54.90 4.87 8.14 8.30
(55.84) | (5.81) (8.14) (9.24)
4,4'-DMBH-Fe(l11) Brown 627.84 60.24 4.86 8.91 7.96
(61.16) | (5.73) (8.91) (8.89)
TABLE-2
IR SPECTRAL DATA OF LIGANDS AND ITS METAL COMPLEXES
Ligands and its v(0-H) v(C=N) v(C-0) v(M-0) v(M-N)
Complexes
4,4'-DMBH 3388 1634 1362 - -
4,4-DMBH-Co(ll) 3351 1614 1308 466 578
4,4-DMBH-Cu(ll) 3327 1618 1317 520 585
4,4-DMBH-Fe(l1l) 3378 1610 1249 471 565

The IR spectra of lignad shows a strong band at 1634 cm™ due to (C=N) group broad band
around 3388 cm in the spectra of complexes is assignable of water.4,4'-DMBH-Co(1l) shows
band at 3388 (O-H).Which decreases 3351cm™ inducting that attached to oxygen .However
1634 (C=N) significantly decrease to 1614 cm-1 showing linkage through azido nitrogen.The
v(M-0)& v(M-N) vibration are verified to existing by the appearance of new weak bands in
the spectra of complexes at 578 & 565 respectively.
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TABLE-3
ELECTRONIC SPECTRAL DATA,MAGNETIC MOMENT AND LIGAND
FIELD PARAMETER OF THE METAL COMPLEXES

Complexes peff | Amax (cm-1) Dqg B CFSE % (Am)Q
(B.M.) Cova | !Cm?
Mol*

4,4'-DMBH-Co(ll) 4.72 13604,19018, | 1492 | 0.737 | 205 | 26.03 9.5
23023

4,4'-DMBH-Cu(Il) 1.79 13698,18587, | 1492 | 0.737 | 205 | 26.29 10.8
22984

4,4'-DMBH-Fe(l11) 5.67 13888,17979, | 1514 | 0.646 | 346 | 35.04 114
22471

The electronic spectrum of Co(ll) complexes exhibits three bands at 13604,19018 and 23023

cm” which may be assigned to 4Azg--->4ng(F) AA2g--4T1g (F) and *Azg-->*T1g(P) transition,

respectively for an octahedral stereochemistry!! . The magnetic moment value of 4.72 B.M for
Co(Il) complex is consistent with octahedral geometry around metal centre. Fe(111) Complexes
three bands are observed in case of Fe(l11) complexes at 13888,17979,22471 cm- which may

be assigned toGAlg--->4Tlg(F),6Alg-->4ng(F) and ®Asg-->*Eg, belongs to transition respectively,

indicating octahedral geometry of Fe(lll)complexes 213, The value of 5.67 B.M. would
suggest high spin six coordination for Fe(l11) complexes. The values of various ligand field
parameters 10Dq ,B ,Amax, CFSE and conductance respectively favoring in octahedral
geometry for this complex.

ANTIMICROBIAL ACTIVITY OF COMPLEXES

The compounds were assayed for their antimicrobial activities'* against four test organisms
E.coli, S. aureus, Ps.aeruginosa, B. subtilis at a concentration of 1000 pgm/ml by agar well
technique®®. Further their MIC value against these organisms were determined by serial dilution
method using DMF as a solvent. The results obtained are given in table-5

TABLE-5
MIC VALUES IN pgm/ml OF COMPOUNDS

Complexes E.coli S.aureus P. aeruginosa B.Subtilis
4,4'-DMBH-Co(Il) 125 250 125 125
4,4'-DMBH-Cu(lIl) 125 63 63 63
4,4'-DMBH-Fe(l11) 125 250 125 125
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On the basis of MIC values, 4,4'-DMBH-Cu(ll) is found to be most effective antimicrobial agent
followed by 4,4'-DMBH-Co(ll) and 4,4-DMBH-Fe(l11).The enhance antimicrobial activity in
case of the compounds. 44’ DMBH-Cu(ll) showed the lowest MIC values(i.e 63pgm/ml) against
maximum number of microorganisms.
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Abstract:

The water & ether extracts of T.codifolia Stem & leaves were prepared- the total ash found to
be 6.861. The leaves show dark yellow fluorescent colour with picric acid the extracts were
tested for some phytochemicals._T.cordifolia commonly named as “Guduchi” is known for its
immense application in the treatment of various diseases in the traditional ayurvedic literature.
Recently the discovery of active components from the plant and their biological function in
disease control has led to active interest in the plant across the globe. Encompasses (i) the
genetic diversity of the plant and (ii) active components isolated from the plant and their
biological role in disease targeting. The future scope of the review remains in exploiting the
biochemical and signaling pathways affected by the compounds isolated from Tinospora so as
to enable new and effective formulation in disease eradication.

Keyword: T.Cordifolia, Flourescent Test, Ether Extraction, Water Extraction, Antimicrobial
activity.

INTRODUCTION:

The possibility of outbreak of severs acute respiratory syndrome (SARS) and Bird Flu Virus
continuing spread of HIVV/AIDS and emergence of resistant pathogenic strains against current
medication compel investigators to look for new protective measure against these threats.
Immune activation is an effective as well as protective approach against emerging infection
disease . T.ordifolia commonly known as guduchi, heart-leaved moonseed and giloya is a
herbaceous vine of the family Menispermaceae, is a glabrous climbing succulent shrub. It is
native to India, easily in the tropical region. It is widely used in Ayurvedic medicine in India
as well as tonicuitalizer and as a remedy for diabetes mellitus and metabolic disorders, ? the
fundamental role of innate immunity in host defense is becoming clearer as analysis of human
genome continues to identify new genes serving innate immune function. Innate immune
activations immune response antigen- specific T & B lympocytes ¢ % Cytokines play crucial
roles in requlating various aspect of immune response. Among cytokines interleakin IL-12
plays a central role in co-ordinating innate and cell mediated adaptive immunity ,® Immune
stimulation can provide both prophylalactic as well as postexposure protection ©. Dementia
is a syndrome of failling memory and other intellectual functions with little or no disturbance
in consciousness. Degeneration of the cerbral neurons is one of the commonest and vital causes
for dementia with increasing age, there by leading to deterioration in quality of life in elderly.
Hence a greater research is required in early diagnosis of the condition and development of
newer effective drugs to prevent or halt the progression of the disease. This is possible by basic
understanding of learning and memory process (). Medicines derived from plants have played
a pivotal role in health care of ancient and modern cultures. Ayurveda, the Indian system of
medicine mainly uses plant based drugs or formulations to treat various ailments including
cancer. Recent surveys suggest that one in three Americans uses dietary supplements daily and
the rate of usage is much higher in cancer patients, which may be up to 50% of patients treated
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in cancer centers ®. Many synthetic or natural agents have been investigated in the recent past
for their efficacy to protect against radiation damage.l Among the natural radioprotective
agents compounds, cystine, cysteamine, 5-hydroxytryptophan, 5-hydrox- ytryptamine,
glutathione, and vitamins like A, C, and E2 have been extensively studied. Important synthetic
molecules include amino-ethyl-isothiouronium bromide hydrobromide (AET), WR-272 1.
However, the inherent toxicity of these agents at the radioprotective concentration warranted
further search of a safer and effective radioprotector. To reduce toxicily, a strategy of
combining radioprotective molecules working through different modes of action has also been
attempted.Three in fact, no radioprotective agent now available, either singularly or in
combination, meets all the requisites of an ideal radioprotector. Four recently several isolated
plant products and crude extracts that may have a natural combination of several bio-active
molecules capable of giving radioprotection through different mechanisms, have been
investigated ©.

EXPERIMENTAL.: - Fresh healthy leaves and stem of T.cordifolia were collected . They were
washed thoroughly with distilled water and dried in shade for seven day followed by grinding
to make powder of the same size and stored in air tight bottles.

Total Ash: About 10 g of powdered leaves & stem was accurately weighed and taken in a silica
crucible, which was previously ignited and weighed. The powder was spread as a fine, even
layer on the bottom of the crucible. The crucible was incinerated gradually by increasing
temperature to make it dull red hot until free from carbon. The crucible was cooled and
weighed. The procedure was repeated to get constant weight.

Acid Insoluble Ash: The ash obtained as described above was boiled With 25 ml of 2N HCI
for five minutes. The insoluble ash was collected on an ash less filter paper m and washed with
hot water. The insoluble ash was transferred into a silica crucible, ignited and weighed. The
procedure was repeated to get a constant weight

Water Soluble Ash: The ash obtained as described in e determination of total ash was boiled
for 5 minutes with 25 ml of water. The insoluble matter was collected on ash less filter paper
and washed with hot water. The insoluble ash was transferred into silica crucible, ignited for
15 minutes, and weighed. The procedure was repeated to get a constant weight. The weight of
insoluble matter was subtracted from the weight of the total ash. The difference of weight was
considered as water-soluble ash the result of total ash, acid insoluble ash, water soluble ash and
other physical Para meters of T.cordifolia leaves are summarized in Percentage of ash and
Chemical Screening.

Antimicrobial Activity: Antimicrobial activity of T.cordifolia plant was determined against
bacterial strain, salmonella typnis Escherichia Coil, Staphy Lococcus acereus Bacillus subtilis
by well diffusion assay on agarr plate.The bacterial culiure were grown on nutrient broth for
24 hrs. The activity grown cullirs were spread on nutrient agar plates by spread plate method
well were prepared by brose sample was poured in the well. Streptomycin antibiotic is used as
standard 100 mg 1 ml concentration.

WATER EXTRACTION: 10 gm of sample (Tinospora plant) was taken in round bottom
flask. 35ml of distilled water was added. Water condenser was arranged. Refluxed for 3 hrs
after complete heating the water extract was cooled. Solution was filtrated throught whatman
paper No. 42 Residue was dried and weight was took and water soluble compound was
calculated.

ETHER EXTRACTION: 10 gm of leaves & stem sample was taken Tinospora plant (10 gm
each) was extracted using Round bottom flask, soxhlet apparatus was arranged. The extracts
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were too dried to yield crude residue. The extracts were auto-calved and stored at 5% until
further use. Ether soluble compound was calculated.

RESULT & DISCUSSION :In study of three crude extracts of leaves and stem of
T.Condifolia have been investigatged, aqueous either and water extraction were tested for their
total Fluonaid contents microbial activity performed by using assay of reducing powder of
Tinospora plant.

Percentage of ash

Sr. No. Sample (ash) Percentage
1. Total Ash 5.78%
2. Water Soluble 28.03%
3. Acid Insoluble 59.00%

Chemical Screening

Sr. No. Chemical Screening Water Ether
Extraction Extraction
Tannins +ve -ve
Saponins -ve +ve
Phenols +ve +ve
Flavonoids -ve -ve
Alkaloids -ve +ve

g wIN e
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Abstract: The goal of this work is to find a new treatment option that blocks ALK tyrosine
kinase. We used drug repositioning and a QSAR-based virtual screening method together in
this work to find a new lead drug candidate that might be able to stop ALK tyrosine kinase
receptors. Molecular docking, MD modelling, and MMGBSA studies were used to look into
how the new FDA-approved drugs interact with each other. To make sure the results we got
online were correct, we used the A549 lung cancer cell line to do an in vitro MTT test. The
usual method suggested by the OECD is used in this study. It includes QSARINS GA-MLR
models, QSAR-based virtual screening of about 1652 FDA chemicals, MD simulation, and
MMGBSA analysis using Desmond software. The MTT test confirmed what was found in the
computer model. The QSAR model that was made meets a number of validation standards,
such as R? = 0.79, Q%00 = 0.78, Q%.mo = 0.78, R%x = 0.77, and CCCex = 0.87. Using QSAR-
based virtual screening, we also found 12 FDA drugs that were hits in the computer. Some of
these substances could be used as ALK-TK inhibitors in clinical settings because their docking
values ranged from -7.10 to -10.57 kcal/mol. The A549 cancer cell line was used in the MTT
test to support the results that were found in a computer programme. The QSAR-based virtual
screening indicated that the new molecule ZINC000150338819 would have a pICsg 0f 9.18 M.
This drug has both wild-type and mutant ALK-TK. The molecule got a docking score of -10.57
kcal/mol and an RMSD of 1.54A as well. The ZINC000150338819-ALK TK complex is stable,
and it includes both wild-type and mutant ALK TK. This was proven by MD modelling and
MMGBSA tests that lasted 200 ns. To confirm the results from the computer simulation, the
MTT test shows that Ledipasvir had more inhibition than ceritinib. It is suggested in this study
that the chemical ZINC000150338819 could be used as an ALK TK inhibitor in the drug
development field.

Keywords: OECD; GA-MLR; MD simulation; MMGBSA; X-Ray.

1 Introduction

In 1991, researchers discovered a membrane-bound tyrosine kinase receptor called anaplastic
lymphoma kinase (ALK). Abnormal forms of ALK, such as fusion proteins, point mutations
that activate ALK, and gene amplification, are found in cancer. Abnormal ALK expression is
linked to the development of many types of cancer [1]. The human ALK gene is located in the
chromosomal region 2p23.2p23.1. This 26-exon gene encodes the ALK protein, which is 1620
amino acids long. The full-length ALK protein has a transmembrane region, a ligand-binding
region, and an intracellular tyrosine kinase region consisting of 561 amino acids[2,3]. The 3-
tyrosine motif (Tyrl278, Tyrl282, and Tyrl283), where autophosphorylation for kinase
activity occurs, is also found in other members of the same family of kinases (See fig.1).
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Figure 1 Structure of ALK, showing a polypeptide of 1620 amino acids. The full-length form
of ALK resembles other receptor tyrosine kinases. Kinase activity is regulated by a 3-tyrosine
motif (Tyr1278, Tyr1282, and Tyr1283), which is located in an intracellular tyrosine kinase
domain.
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Figure 2 Some of the ALK tyrosine kinase discovered till date and available in clinical practice.

Several research studies have revealed that TKIs' ability to inhibit ALK kinase activity has a
substantial anticancer effect [4-11]. Moreover, numerous potent and selective ALK-TKIs have
been designed to inhibit fusion proteins and activate ALK variants[12-22]. Targeted therapy
using the epidermal growth factor receptor (EGFR) has been discovered as a treatment for
NSCLC patients with ALK activation mutations. However, most patients who receive targeted
treatment relapse due to genetic changes that confer resistance[12,23]. Many ALK TKIs are
available for cancer therapy in different regions. The FDA has approved several ALK inhibitors
for cancer therapy, including ceritinib, brigatinib, crizotinib, alectinib, TPX-0131,
GSK1838705, CEP28122, AP26113, and X-396 (See fig. 2).

In the present work, we used a QSAR-based virtual screening approach combined with drug
repositioning to find a unique lead drug candidate that might effectively inhibit ALK tyrosine
kinase receptors. The interactions between the newly discovered FDA drugs were investigated
using molecular docking, MD modelling, and MMGBSA studies. To corroborate the results
obtained virtually, we conducted an in vitro MTT experiment using the A549 lung cancer cell
line.
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2 Material and Method

2.1 QSAR Methodology

The current study adheres to the conventional technique advised by the OECD and other
scholars for doing QSAR analysis[24-26]. All tools were used with their default values;
however, certain settings were altered, and these are detailed in the documentation, in order to
generate a robust QSAR model with an equilibrium of predictive capacity and mechanistic
understanding.

Step 1: Data collection and curation:

To start, the Binding DB (https://www.bindingdb.org/bind/index.jsp; last accessed:
12/24/2021) was used to get a large dataset with 1806 1Cso values for experimentally proven
ALK-TK inhibitors. Data quality, and suitable curation before further processing have a
significant impact on QSAR analysis[25,27-29]. After that, we filtered the data[30], which
included eliminating duplicates, organometallic compounds, salts, molecules with ambiguous
ICso values, and so on. This resulted in a reduction of the dataset's molecules from 1807 to
1328. In spite of the reduced size of the dataset, it still included molecules with experimental
ICs0 (NM) values between 0.3 and 83,000 nM and the occurrence of different scaffolds such as
heterocyclic rings, positional isomers, stereoisomers, etc., all of which widened the chemical
space and increased the model's applicability. Table 1 (S