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Abstract:
Water ix [ife for overy
cannot survive on the earth. Every living being an the

exdiy preedds werer.

Warer is a naiwre s giff 1o living being But it ix phserved thatpeople
do no uillize waler [Judiciously and the proporlion of wustage & also high in

comyare (o forelgn couniries Indian pecple

living beimg on this earth.  Water is cailed as ‘life’
earth requires water in sufficient el ity
animals, birdy, insects, algae, fungl el It's clear that everyihing

in our culture. Withow water life
Whether it wonld be
that exists has a specific life span and evervihing that

des not 1itilize water in an efficient way As

India. So. it iy need of howr 1o ke region wise plaming foor water managemen and o improve awareness of waler

amone peaple

Introduction:

We cannol imagine Life on earth withoul walter.

Human being cannot survive without water for a
single day. In our routine activities water is
essential natural ingredient. Water is imporiant raw
material for living being. Water is a renewable
resource of nature. From the existence of carth
living being has able to survive on this planet due
1o water and still living being has been existed on
carth, Water is available on carth in huge quantity
and human being is large consumer of water on the
sarth. Water is available onearth it all forms ie.
liguid, gaseous, and solid. Demand for liguid form
is more than gaseous or solid that is why water is
called as “liguid Gold." Man can survive for 5
weeks without food but maximum 3 days without
water. Man needs about 150 1o 300 liters of water
per day. Generally man requires water for his daily
necessity i.¢. drinking. cooking, washing utensils,
. bathing. flushing Loilets, sir cooling, gardening ete.
municipal or civic purposes such as road washing,.
cleaning public lavatories, large markets and sewers
and omamental purposes of gardens, lawns.
fountains, artificial waterfalls ete.; firefghting and
industrial purposes such as power plants, refineries
and steel, aluminum, glass, SO&p, fertilizer and
paper manufacturing units. Animals or birds use
water for drinking and bathing purposes. It means
the requirement of water is unlimited and man is
only large consumer ol water,
india ranks sccond in world which receives
maximum rainfall. Still there is scarcity of water in
our country. The statement that “water is available
. much more guantity’ is vague. What is required
to do is efficient management of water is a need of
hour. As compared to foreign countries Indian
people do not judiciously make use of water. This

fo ke care the niasd gefirl natlive '8 rESOUrce,

happens because there is not much awareness in
Indian people about the usefulness of water, just the
mentality of Indian people is that water is available
in our eountry in huge quantity.

Concept of Domestic Water Management:

Earth is the only planet of the solar system
that is supporting life for ages just because of
availability of water. Fresh water s @ precious
cubstance and availability of fresh water is rarc
thing on the planet though it is available in huge
quantity on earth. But the reality is that only 3.5
per cent of the world’s water is fresh ie. in
drinkable form and out of this 68% fresh water is
trapped in ice and glaciers. Remaining 96.5 per cent
water is salty und it cannot be drin. The population
explosion witnessed in the latter half of the last
century and the demand from various sectors of
fresh water 1% increasing day by day. At one side
the rising demand of fresh water and the explosion
of population are putting pressure on available fresh
water of the-world. [ndia has 17.7 per cenl of the

ulation of the world.” But, the coumry has
only 4 percent of the water resources present on the
carth.

Day by day it is very hard to find fresh
water due to pollution and increasing demand of
water by various sectors e, industrial sector,
agriculiural sector, and domestic purpose. There
are lot of physical and gconomic aspects of
considering domestic waler management aspect. In
India out of more than 3000 towns, hardly 2000
towns have an organized water supply Tacility
available at their town, Coverage of water supply
in urban as well as rural sectors necds o be
augmented. At present there is low daily per capita
supply, inefficient distribution, high leakage and i
managed systems. In rural sector progress in water
supply has been very slow. There are about $ix
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lakh villages involved and which account for our 76

per cent population.

One in every seven persons on this planet
lives in Indis.  Today there is widespread
realization that there can be ne readvmade
solutions, that technology alone cannot solve
problems, that we have 1o use all our ingenuity 1o
find solutions which combine the best of the old
practices with the benefits that modern science and
technology can offer.

Objectives:

Iy The objective of the study is o create
awareness and importance of waler among
people

2) To develop the habit of reusing of waste
water

3) To improve the ability of soil 1o hold water

4) To provide measures 1o re-fill the ground
water level

Methodology:

The study is based on secondary source of
data. The required data has been collected from
various Muncipal Councils of Nanded District from
tieir maintained books and records.

Measures to manage water in effective
way:Following effective measures should be taken
while using the precious substance of earth.

I. For kitchen particularly, careless wastage of
water should be stopped and awareness
should be created amongst the human about
the value of water. So we should not use
water more than what is actually required,
Modern cooking systems like use of pressure
cookers can save more than 25% of water.

In our routine Kitchen activity water is mostly

used for cleaning wtensils, wiping floors,

washing cloths, etc. So water should be

Judiciously used. Washing every second day

in washing machine saves upto 130 liters of

water (full load and half load takes the same

quantity of water), By washing clothes in a

wash tub instead of under a running tap saves

around 200 liters of water.

3. Brushing teeth, washing hands, washing face
can be done by taking water in a tumbler
instead of running the tap for 5 to 10 minules.

4. Instead of throwing the swred water (as
people have tendency to store fresh water
daily) can be used for washing. pardening,
cleaning vehicles, cleaning floors and walls
or can be used for toilets,

5 Washing vehicle can be done by taking two
buckets of water instead of by using a
running tap/pipe. Similarly, sprinkling water
in the ground with mug instead of pipe will
also save walter,

()

6, The water remains after washing and rinsing
of clothes and cleaning of wiensils. These
water should be stored and maybe used for
flushing purposes.

7. Indian statistics show that 46.183% of
agricultural laborers are constituted by
women work force.  Ewven in cultivators,
females representation is almost equal or
slightly less than males in many stales, water
being one of the major mputs utilized for
crop production, judicious handling of water
can  definitely pave a  tremendous
breakthrough in optimum utilization of water,

Awareness  programs  sought  for  waler
protection and conservation:

The environmental scenario of India is very
wide. Ours is a country highly diverse climatically,
geologically,  geographically, socially  and
cconomically.  Therefore, awareness programs
should be location specific. First we should
concentrate on school going children and household
women.  Because children's ore the future of
couniry and they should know the importance of
water. S0, these can be possible by educating
women of rural and urban areas. Women are the
first source who can imbibe the importance of
water on children’s mind. Children’s are o be
made aware of health, discases from water.
conservation of waler, protection of  water
resources, water and food contamination, refilling
of wells and lakes. Non-govemment organizations
have to play a significant role. In the directory of
the Department of Environment. there are more
than 200 non-Governmental organizations of which
nearly 150 work in the area of environmental
education and awareness. Moreover, children are
to be told the real meaning of environment and the
other associated factors which are really very close
to water or which directly a causes of water
pollution.

1) Formal Environmental eduecation:Chief
goals of environmental education should
be:

# To improve the quality of environment

# To creste an awarcness among the people
on environmental problems and water
conservation

» To create an atmosphere so that people
participate in decision making and develop
the  capabilities W  evaluaie  the
developmental programmes

» Design a syllabi for school going children
from 1" standard so that they can
understand the importance of water from
carly childhood
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1) Non-formal environmental education:

It is designed for any age group, working in
social, economic, and cultural development
of the community; they form groups of
clubs and arrange exhibitions, public
lectures.  meetings, road showsand
environmental campaigns at rural and
urban regions.

Conclusions and recommendsations:

Water is renewable resource it can bhe
recycled by natural process. One of the main
method is that it can be renewed by rain. Expanding
human population resulted into expanding needs of
man. With scientific progress and technological
development man started utilizing natural resources
at a much larger scale. Continuous incresse in
population caused an increasing demand for natural
resources.  This created a situation when the non
renewable resources may come w0 an end after
some time.  As a result we would be using all those
resources which are in fact the property of future
generation. It is a matter of much concern. There
must be some sort of balance between the
population growth and the utilization of natural
FesOUICes.

l. Recycling and reuse of Municipal and
industrial waste water:
‘Recyeling’ means internal use of water by the
orginal user prior fo discharge, While
‘Reuse’” refers to wastewater that is discharged
from municipalities (73%), industries and
irrigation are withdrawn by users other than
dischargers, After treatment, reclaimed waters
are diverted for irrigation. 1t is clearly evident
in big citics like Delhi where the water
scarcity is acute; the municipal sewage water
15 utilized for irrigating vegetable crops.
Improving water use efficiency (UWE)
through better technology:
Agriculture sector consumes more than 85%
of total water in the country. If we are able 1o
save 7% of it, we will able to meet domestic
and industrial demand. Hence it is imperative
to adapt less water consuming or water saving
methods of irrigations with an aim of
producing more crops per drop. Such methods

12
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include micro imigation (Drip, sprinkler,
bubbler, spray and indigenous drip irrigation)
methods. Farming In Israel was not an casy,
but their farmers have developed various
techniques by which the production of crops
has increased drastically and now the country
is exporting the farm products worldwide.
Actually Israel is a desert land but the efficient
and sustainable techniques innovated by their
scientist and awareness regarding  the
techniques created amongst the Farmers.
Finally farmers adopted it in their farming
activities,
3. Rainwater harvesting:
Rainwater harvesting is again the need of
hour. It is a technigue of collecting and storing
of rain water. Rainwater is collected from the
roof, or flat surface arca and redirected to a
tank, cistern, deep pit such as well, or
borehole, aquifer, or a reservoir. So it can
seeps down and restores the ground water,
This will help 1o increase the ground water
level, which came down drastically in last few
decades.
4. Tree Plantation:

The habitant of villages, towns and citics
should plant more and more trees in their
nearby areas. There is a direct relation
between tree plantation and water. The tree
roots help in compacting the soil. The soil can
store more significant quantitics of water in il
which will increase the volume of
groundwater level in their region. If soil
erosion in any region is stopped, the water will

automatically stop flowing to river.
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Abstract:

Water is onc of nature's most smazing compounds, made up of two common elements:
hydrogen and oxygen. Water plays @ vital role in environmental ecosystems. It acts as a oniversal
solvent for many more compounds than any other liquid and provides jonic balance and nutrients that
sustain life. The assessment of water quality generally includes the analysis of physicochemical and
biclogical parameters and reflects the abiotic and biotic state of the ecosystem. Freshwater quality is
usually necessary 1o stabilize baseline conditions, establish quality standards, and monitor the aquatic
environment. Changes in the aquatic environment due to anthropogenic contamination are increasing
concern and require monitoring of surface waters and the organisma that live there. The present study
deals with assessing the water quulity, scasosal varintions, and Correlation betwesn pammeters of
Harsool Dam at Aurangabad [M.S.] India. The Physico-chemical characteristics were studied and
analyzed from July 2008 - June 2009, The resulis revealed that the condition of these dam in various
seasons conceming the parameters.

Keywords: water quality, seasonal variations, and Harsool Dam
INTRODUCTION

In many countrics, water scarcity is becoming a growing obstacle for household supplies and
ceonomie betivity in general. Water drawn from upstream water makes downstream water so scarce
that some industries are forced 1o limit their activities seasonally. With the expansion of trade,
irngation, and people, the economic and ecologiesl costs for investments in additional water supply
also increase. Access o clean water remaing an urgent human need in many countries. Part of the
problem is pollunon. Diseases that are overcome mainly by installing adequate water and sanftation
systems cause enormous human suffering. The problem is exacerbated in some places by mereasing
water scarcity, making it difficult to meet growing demand. Dams are an inseparable pant of our
society and are built for various reasons, such as irrigation, energy production, industrial supplies, and
clean water at increasing cost (Collier et al,, 1998),

A reservoir, also called an antificial lake, is an artificial body of water created by the dam of a

river. Severnl studies have carried out the changes in the biotic and abiotic factors of the rver after the
dam's construction, However, the reactions of walerways and river ecosystems lo dams are complex
and varied beeause they depend on supply. In local sediments, geomorphic restrictions, climate, dam.
Structure, function, snd eritical atiributes of Biota. Therefore, universal regulations cannot replace
local knowledge by developing rules for the comstruction and operation of dams to protect local
biodiversity (Power et al,, 1996).
Point contamination is casy to identify and correct. Environmentally friendly sources of pollution,
such as sgricultural runolT and mine droinage, are more challenging to identify and control than those
of municipalities or industries. Thermal infection oceurs when the industry returns heated water to its
source. Changes in water lemperature can change the type and number of plants and animals in the
arca. Methods for controlling thermal contamination include cooling ponds, cooling towers, and dry
cooling towers. The problem with water is often pollution. Pollution is caused by old lead pipes and
solders that have been ussl in sanitary systems for years, Some hotiled water eontaing many of the
same contaminants found in tap water doses (Enger and Smith, 1995). In many cases, the cheapast
and most effective way 1o reduce pollution is 1o avoid production and relesse it inio the environment.

1 Website - www.aadharsocialecom  Email - padharsocial@gmail.com.
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Climatic conditions are different in India, from February to May, monsoon from June to
September, and winter from October to January, In tropical countries, there may be a direct
relationship between the durution of the sun and the temperature, The present study was conducted to
assess the water quality of the Harsool Dam al Avrangabad [M.S.] in India, which is essential for
human use in this environment. Residents use the water for drinking, domestic. agricultural, and
recreational purposes.

MATERIAL AND METHODS

Water samples were taken for physicochemical analysis st the Harsool Dam in Aurangabad
[MS.], India, early in the moming between 8:00 and 11:00 AM in the first week of each month from
July 2008 - June 2009, Samples were collected in an acid-washed five-liter plastic container at a depth
of 5 10 10 em below the water'’s surface. Separate samples were collected to dissolve the oXygen in
250 ml bottles, and the dissolved oxygen was fixed in the field by adding an alkaline iodide-aride
:-:i:i;::_m immediately after collection. The samples were analyzed directly and returned to the

tory.

The status of the Dam water quality has been delermined seasonally, that is, summer,
monsoon, und winter. Physicochemical properties such as Total Dissolved Solids, Magnesium,
Chlorides, Sulphates, Phosphate, Total Hardness, and Total Alkalinity have been scasonally
df‘:nmwd in monthly vaniation m Site A. and B, using stundard methods (APHA, 2005: Trivedi and
Gioel, 1987).

RESULT AND DISCUSSION

The water parameters were examined and recorded in three seasons; Summer, Monsoon, and
Winter. The table shows seasonal data on the physicochemical parameters of the Harsool Dam in
Aurangabad [M.5.] Indis. The present study deals with the physicochemical properties of the Harsool
Dam at Aurangabad [M.S.] in India.

Total Dssolved Solids

TDS denctes mainly the various kinds of minerals present in the water, However, il some
orgunic substances are also present more often in polluted walters, they may also contribute o the
dissolved solids. Dissolved solids do not contain any gas and colloidal, ete. (Trivedy and Goel, 1984).

The Total Dissolved Solids values reached from 43 to 79 mg/l. The average Total Dissolved
Solids values were maximum in winter 67.3745.04 mg/l and minimum during surmmer $1.6248 34
mg/1 as recorded (Table No.1). In the Harsool dam, the Total Dissolved Solids were no positively and
negatively correlated (Table 2), Sunkad and Paril, (2002) also made similar observations.

Magnesium

Magnestum is required universally by chlorophyll plants as the Mg - Porphyry component of
the chiorophyll molecule and a8 a cofector for vanous intracellular enzymatic transformations
especially, m the algal, fungal and bactenal cells (Wetzel, 1975) Magnesium, calcium, and
bicarbonate cause alkalinity, and carbonate, Sulphate, and chloride eause hardness in water (Jain and
Jain, 19RK)

The Magnesium values reached from 1,10 to 3.12 mg/]. The average Magnesium values were
maximum in winter 2.6040.33mg/| and minimum during monsoon 1.4720.30 mg/l us recorded (Table
No.1). In the Harsool dam, the magnesium positively correlated to Sulphates, and while it negatively
comelated 1o Totl Hardness (Table 2). Beriberi et al., (1999) reported that magnesium showed a
significant positive correlation with pH, electric conductivity, ealeium, TA, and sulphates. Rao er af,,
( 1999) also noticed a similar observation.

Chlorides

A quality parumeter of significance is the ¢hlovide concentration, Chloride concentration with
natural walers resulls from the leaching of chloride-containing rocks and seils with which water
comes in contact. Agricultural, industrial and domestic wastewaters discharged into surface water are
also sources of chloride in the aquatic system. Chlorine in Free State, which is used as a disinfectant,
will be converted into chlorides or combines with organic matter to form toxie compaunds {Adoni,
1985).

The Chlorides values reached from 35.4 w 48,9 mgd. The average Chlorides values were
maximum m summer 45,75=0.97 mg/l and minimum during monsoon 40.2843.2 mg/l a5 recorded
(Table No.1). In the Horsool dam, the Chlondes positively correlated to magnesium, and while it is
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negatively ::arrelmq to Total Hardness (Table 2). But high chloride concentration indicates the
presence of o sufficient amount of disabled organic matter of animal prigin, which on oxidation

increases the nitrate content. Chloride relation with any other W pice Sy
Ty fuctor was not
{Shinde er el., 2010) convincingly significant

Sulphates

It 15 o naturally occwrring anion in all kinds of natural waters, In ari semiarid regi i
wis found in notably higher concentrations due to soluble salis in xfuazﬂ:l shnlhwm:v:;'l}.‘i}:
Biological oxidation of reduced sulphur species to Sulphate also increases its density. Rainwater has
relatively hig_h cancentrations of Sulphate, particularly in the areas with high atmospheric pollution
discharge of industrial waste, and domestic sewage in waters tends 1o increase its level Most of the
salts of Sulphate are soluble in water, and as such, it is not precipitated. However, it may transform
il;lgp:;.lr and hydrogen sulphide depending upon the redox potential of the water (Trivedy and Goel,

_ Thlc Eu:_nlphnm valucs reached from 0.8 10 5.8 mg/l. The average Sulphate values were
maximum in winter 42741 41 mg/] and minimum during monsoon 1.4540.41 mg/l as recorded (Table
No.). In the Harsool dam, the Sulphates positively correlated to magnesium, and while it no
negatively correlated (Table 2). Rao et al., (1999) reported the existence of positive co-relation with
calcium, magnesium. Nandoni ef af., (2001), observed a negative co-relation of Sulphate with BOD,
The high value of Sulphate during monsoon might be due 1o surface runoff, which brings more
suspended solids along with organic and soluble salts. Monsoon months showed the maximum values
ndicating that this nutrient brought in from the allochthonous source: the low cost may attribute to its
utilisation by the macrophysics (Singh, 2000),

Phosphate

Phosphorus in a water body may be of autochthonous origin by decomposing materials and
from the sediments, It may be origin through the influents of the water body. In recent years the
amount of influent phosphorus 1o the water body in increasing due to its varied pses. [t may be
through modern agricultural and domestic wastes, On the contrary, watcers running through the
sedimentary rock deposits and the lakes rich in organic matier contain higher phosphorus content
{ Wetzzl 1975),

The Phosphate values reached from 0.1 1o 0.4 mg/l. The avernge Phosphate values were muximum in
monsoon 0.2240.04 my/] ond minimum during summer

0.2240.11 mg/l as recorded (Table No.l). In the Harsool dem. the Phosphate posilively
correlated 1o Total Hardness, while it was not negatively correlated (Table 2). Murugavel and Pandian
(2000) also reported a positive correlation of phosphorus with water transparency, pH, free carbon
digwide, PO, and TA. this supports our findings,

Total Hardness

The hardness of water is of two types namely temporary hardness and permanent hardness,
The temporary hardness, which is due to dissolved bicarbonates of caleium, magnesium, and another
1on. Temporary hardness can be removed by boiling, The permanent hardness, which 15 due to the
presence of chlondes, sulphates, colcium, magnesium, iron, and other heavy metals. Hard water used
for washing purposes does not lather freely with soap and is used if donking purposes cause
undesirable effects on the digestive system (Jain and Jain, 1988).

The Tatal Hurdness values reached from 43 o 72 m/]. The averige Total Hardness values
wiere mavimum in winter 66124538 mg/l and minimum during summier 49.874:3.09 mg/l os recorded
(Table No.1). In the Harsool dem, Total Hordness positively correlated to Phosphate, and while it
negatively correlated to Chlorides, Magnesium (Table 2). Rao et al., (1999) also reported the positive
co-relation of TH with caloum, TDS, magnesium, TA., chlondes; and phosphates and DO. These
studies support our findings.,

Total Alkalinity
In unpalluted freshwater, alkalinity renaing constant apant from changes due to evaporation

and precipitation, Because photosynthesis and respiration mwvolve free cirbon dioxide, and sddition or
removil of carbon dioxide does not abter alkalinity.

The Toral Alkalinity values reached from 53 w0 80 md. The average Total Alkalinity values
were maximum in mensoon 68.75:9.48 mg/l and minimum during winter 56.25:4.23 mg/l as
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recorded (Table No.l). In the Harsool dam. the Total Alkalinity was no positively and negative
correlated (Table 2). A similar observation was also made by Shinde, e al,, (2011), ¥
CONCLUSIONS

The present study shows detailed research regarding the quality of water in Harsool Dam at
Aurangabad [M.5] India. The summer, monsoon, and winler seasons show different seasonal
fluctuations of the other physical-chemical parameters. During the present investigation, the observed
interval 15 lower than the permitted limit values specified by the 151, which indicates that the dam'’s
water is switable for consumption. This study exumines the physicochemical and biological factors to
assess water quality, and 1t is clear that all parameters are also important. Physicochemical analysis,
we found that the dam water sample is ccologically and ccologically balanced To model water
quality, u large number of parameters must examine more closely, These parameters were selectad for
their simple, fast, and continuous measurement in water quality monitoring stations. It can conclude
that Total Dissolved Solids, Magnesium, Chiorides, Sulphates, Phosphate, Total Hardness, and Total
Alkalinity represent the full mnge of quality parameters of drinking water, irrigation, aquatic life for
surface water and aquaculture. In the present study, the positive ind negative Correlation of the
physicochemical parameters between them appears. Improve water quality; the level of contamination
monitored continuously to maintain favorable conditions for the survival and reproduction of fish in
the Harsool Dam in Aurangabad [M.S.], Indii
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ABSTRACT:

Pesticides are the toxic chemical that are released 1o environment to kill, prevent, control,
repel or mitigate the population of harmful pest of agricultural, domestic and industrial setting, The
commonly used groups of pesticides are insecticides, fungicides, fumigans and rodenticides,
Pesticides serve as a modifier that works as destroying pest. The main purposed of this paper is to
critically look out major impact of pesticides townrds the health and environment. The different
literature of relevant topics ane collected and reviewed on their adverse offect to environment and
heaith. Those effects are very harmful to health 85 well as for the environment therefore control of
'thr:_lr used m a proper way is necessary. By properly trained the farmers and other people regarding
their effect and process of screening may lessen these pesticide problem,

KEYWORDS: pesticides, mitigate, environmental impact, harmful pest, fumigant, rodenticides.
INTRODUCTION;

Pesticides are toxic chemical substance or mixwre of subsiance or biological agent that are
deliberately released into the environment in order to kill, prevent, deters, control. destroy, repel or
mitigate population of insect, weeds, rodents, fungi, or other harmful pest in ggricultural, domestic
and industrial setting, Pesticide serves os regulator or modifiers that work by destroying the pest. In
Pesticides are toxic chemical substance or mixture of substance or biological agent that are
deliberately released into the environment in ordet to kill, prevent, deters, control, destroy, repel or
mitigate population of msect, weeds, rodents, fungi, or other harmful pest in agricultural, domestic
and industrial setting Pesticide serves as regulator or modifiers thut work by destroying the pest. In
agricultural field the insecticide are used to increase the production of quality through controlling pest
and pest related disease. The main groups of commonly used pesticides are insecticide, fungicides,
furmigants, and rodenticides:

Insicet are the major fountain of crop vandalism. The use of pesticide has become a common
practice and it increased many fold over the past few decade. Tt estimared that about 5.2 billion pound
of pesticide arc used worldwide annually [1]. Majority of pesticide are not particularly targeting the
pest, Even they backwash non-target entity which invoke major problem to the society. It has been
assess that only about 0.1% pesticide stretch out the target entity and remaining are taint with the
surrounding environment (2], Majority of framer unaware aboul pesticide type, level of poisoning,
safety precaution and hazards on health and environment [3].

The over and misuse of pesticide has precedence to immense health problem, economic loss
and various environmental problem. The resultant health problem of pesticide includes cancer, birth
defect, repraductive problem, liver, kidney, and neural problem ete. In many developing countrics
mujority of pesticide are associsted with adverse effect on human health and environment due to the
in judicial use of pesticide. On the other hand the overused of pesticide also precedence to the
environmental pollution such as water, soil pollution, etc. and cause imbalance of ecosystem.
MATERIAL AND METHOD:

Though there was no specific method for reviewing articles. So, different litersture of relevant
topics were collected and studied thoroughly. Books and joumals were collected and studied the
article and papers about pesticides and toxicology. Besides libeary work different websites on internet
was searched for necessary duta. A notebook, pen pencil, and a pen drive/ hard disk are used as a tool
for the present shudy,

RESULTS:

Misuse of pesticide induced tremendous effect on health and environment. The various effects
of pesticides on health and environment are as follows -
Effect of pesticide on health:

Human beings are highly wvulnerable to deleterious effect of pesticide due to nonspecific
nuture, haphazard application or misuse of pesticide. The pesticide enters human body through
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Abstract:

This Paper deals with origin of the research problem, interdisciplinary relevance, review of research and development in
the subject, IntemationalNationa) status, significance of the study, statement of the problem, operational definitions,
uhimm of the study, hypothesis of the study scope and limitations, methodology, data collection, sources of data
collection, data lnal:nu. year wise distribution of Ph.DD. theses, language. wise distribution, guide wise distribution,
quantum of doctoral dissertation by decade, distribution of research guides contributing Ph.D. weork, outcome of the
study, conspectus, acknowledgment etc. .

Keywords:
Research, Study, Doctoral, Theses, Doctoral Dissertation end University etc.

Introducthos:

. @) Origin of the research problem:

Universities, temples and monasteries had large collections for the benefit of their students, devotees and visitors,
Accounts of the world famous Taxsshila and Nalands Universitics and the rich ocoflections in their Libraries can be
found in historical records. In medieval Indis, Libraries were not given much stieation and the result was their delay.
When Bﬂ:hhmllmmlndhhihuighummw,lhunmmly.ahthbhhmﬂ*mﬂm
during the Brhhhlhu,h‘hwyduwhpmmmmﬂnw.

b) Interdisciplinary relevance:

and facilities be improved. Despite thess recommendations, very little progress was made up to 1947, It was only afier
independence that proper affention was given to the fibraries and much needed changes and improvements were made.

€) Review of Research and development in the subjeet:

The | ndian contribution 1o world libearianship has been great. Indisn even produced a genius in Dr. §. R. Rangnathan.
Despites these accomplishments, little i known about Indian Libraries in the western world, The problems inherant in
the creation of Library systems in developing countries are by their very nature overlooked by western scholars.

d)  International/Nations) Status:
Universities are always engsged in research especially applied research. India hns invested cores of rupess in research.
Swami Ramanand Teerth Marathwads Univerzity, Nanded s one af the most popular Unlversites in Maharashrra in
general and Marathwada in particular. The researcher has Chosen the topia for present study is Doctorsl Dissertations i
Swam| Ramanand Teeth Marsthwads University, Nanded: Bibliegraphic Anabysis

It-is & unique wark which contains the contributions of Swami Ramanand Teerth Marathwada University ower
the lase twenly six yeers In rasearch teading to doctoral Degree, The work has analyzed Bibliometrically, 1t will be
compilation of information about intellectus] assets spread across near about dociorsl digsertations. Hence the research
work will serve as an accurate base not only for the Teachers, Librarians but also for the research scholars on
InternationalNational level
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8] - Significance of the study:

Man is an Inteliigent animal. Due to his greater curiosity, he always-tries to discover new things, or 1o search tha
answers Lo unsolved problems. Man Concentrates on a concept and with the help of experiments and analysis come to a
- conclusion fior prediction and ultimste control of events. Today, research has become an uncnding activity. Research
constits of leaming more and more about less and less until the researcher knows everything sbout nothing. The
_—._mm_.ﬂiﬁ!t‘f_ﬂmm discovering Lhe cause- effect relationship to wmmﬂ!gm%

theories. Researchers are the fallsts engaged in analyzing .limiled aspects. - care
T T R VAT E e mrm!‘l‘: nrwmr:n"rm-mlhmr—m “grestive—which
contimuously broaden the frontiers of knowledge. The result of every research should be communicated freely and
mﬂhmlytummlnhh%WMthﬂﬂﬂmﬂTﬂhhﬂmﬁwu{uudm@,
Nm:wamwummufmwwwummm
lest twenty six vesrs. The researcher has scientifically analyzed the theses by year, facalty, subject, guide and language
wise etc. The researcher slso provided the lists of recogrized research centers and recognized research suides of the
university with addresses. The researcher has prepared Rank -1 list of research guides in concern subjects. The Present

study will be halpful to the researchers, teachers, librarians us well s policy makers as u research inveatory 100l.

e

i e B C— —— -

T — —S@mtementol Frobems —
- Teerth Marnhvwada

The statement of the problem of the present study is Doctoral Dissertations in Swami Ramanand
University, Nanded: Bibliographic Analysis. y '
(2) Research: L

Resewrch is a systematic activity to reveal the wuth. All around s, we notice that: human sdvancoment,
inventions and discoveries are feasible because the researchers take pain to be curious and inquisitive. Kerlinger says,
rescarch is o Systematic, controlled, empirical and critical investigation of hypothetical propositions about the presumed:

" relfions wmoig natura! phenomenon. However, The Encyclopedia” 6f SGcial Soicnced” definés research o thé
manipalation of gencralizing, exiending, correcting or verifying knowlodge. That means rescarch is a fact-finding,
process through the application of stientific methods,

—

According to 1llustrated Oxford Dictionary of English Language, (2007, p. §26) Study means the devotion of
time and attention to scquiring information or knowledge, especially from books, the pursult of academic Knowledge

{continued their studics sbroad). A thing that is or deserves 10 be Investigste or examine (a subject) (Bibliometrie
| Study). According to concise Oxford English Dictionary, (2007b, p.1432) Study means, A detailsd mvesiigation and
analysis of a subject orsituation, & thing thet is or deserves to be Investigated, done with deliberare and carefully effort.

() Doctarak

| Also a.muf:m;: éﬁwm The h&l Uﬁv::fywnﬂL dig oty e g peied ]
nown of : i ce in any faculty, sometimes, honorary. According o
Concise Eng!nh Dictionary (2007¢, p.421), Doctoral means: Relating to a doctorate and doctorate is the highest ::rm

awarded by university faculty or other approved educational arganization. ' 2

[(d) Theses:

Thuu_iil long piece of writing based on your own ideas and ressarch that you do s part of &
University degree aspecially a higher degree such as Ph.D. (Source: hitp:// veww.collinsdictionary.com).

(¢} Doctoral Dissertation:

. The Doctoral Dissertations which are products of research sctivity form an imporant source of
information because apert ftom glving the experimental evidences, it also records a thorough review of works that have
already been done in a particular field to show that the proposed work is not done elsewhere.

(f)University:

According to Illustraled Oxford Dictionary of English Language (2007g, p. 910) University means, An

- educational instiution of Advanced leamning and ressarch conferring degrees. Acoording to I'.'}undu «Dﬁmd English

- - Dictionary, (2007h, p. 1519) University means,. & high = level sducational institution in- which students’ study. for

:I:jp-nn_ I;Il‘.l academic research ls done. (SRTMU: Swami Ramanand Teerth Marathwada University: A name of
university ). "
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numbers of doctoral di ions, i.e. 325 (B.22%]) were ed by the university i ' i
number i.e, 05 (0.13%) docioral dissertation Wwas eccepte:] I::I::I;-tw ?ﬂﬂﬁ SR i et

It was also observed that on an average 152.07 ie. 152 doctoral dissertations P& year were accepled by the University,

Table No. 01 |
Year wise Distribution of Ph.D. Theses
Sr.Ne. | Year .:::: ‘Pereentage | Sr.No. | Year ;":: Percentage
1 1996 5 0.13 14 2009 168 425
2 1997 11 0.28 15 2010 164 415
3 1998 13 0.33 16 2011 My 6.20
4 1999 2] 0.53 7 2032 9 746
5 2000 4] L4 1} ] 2013 325 - .22
6 2001 36 0.91 19 | 2014 152 - | 384
7| 2002 | 166 420 | 20 4 2015 L T
8 2003 86 2.18 21 | 2mé 39 | 6.0
9 2004 g4 212 ! 2017 218 5.51
i 2 10 | 2008 [ 143 162 23 | 208 170 430
11 2006 116 293 24 2019 238 .02
12 2007 174 4,40 25 2020 %y 615
13 2008 138 3.40 26 2021 - 281 T.11
Langnage Wise Disiribution:

Theses were submitted by the researchers in the various languages ie. English, Hindi, Marmthi and
Urdu. The dain regarding Language wise distribution of doctoral dissersations Is presented in the Table No. 02.

Table No. 02
Language wiss Distribution of Ph.D. Theses
Sr. No. Language No. of Theses Percentage
i | English 2385 60.32
3 Hindi | 243 6.13
3 Marathi : 1278 232
4

Tabls No. 02 indicates that of the 3954 docioml dissertations, 2385 (60.32%) were in English, 1278 (32.31%) were In
Marathi, 243 (6.15%) in Hindi, 48 () 21%6) were in Urdu respectively. it also  presented with the help of bar chart,

789



: ISSN: 0971-2143
UGC CARE APPROVED JOURNAL

Purakals

M

(ill)  Owjeetives:
1. Te know the availability status of Doctoral dissertations in the Swami Ramanand Teerth Marathwada
University Library.
2 To trace the contribution of research in Swami Ramanand Teerth Marathwada Uiniversity.
3 T 1dentify the subject wise analysis of research
4 To classify the doctoral dissertations by year, guide and Discipline.
5. To prepare rank list of top twenty Research guides in the University.
6. Tahﬂwudﬂmﬁﬁrﬂnrmmﬁbahhﬂhmn-nuﬂlﬁliyufmﬂimhmummﬂy
Library.
5 To prepere bibliography of doctoral dissentations accepted by SRTMUN.
8 Tu-nummsmMtuwwﬁwﬁhmﬁhuummmmmuwn
WA Libwary. .
Hypothesis of the study:
L Emhamﬂﬂmmﬂmwmmmhhﬂ:eUnhmhyLih(uywhi:hmmpwdhym
University.
" Masimum theses are produced by the University in the discipline of Science-
3. ‘Iie maforlty of the research guides guided to below ten researchers.
4. The maximum doctoral dissertations are wecepted during the year 2000 onwards.
Scope and Limitations:

The University has established in 1994 and the study s for the-period 1994 10 2021 (i.e. 26 years), The SRTM
Univessity has compiled doctoral disserations for the period 1994 to 2015 in 2 book form. The researcher has collected
the data 2015 1o 2021 and analyzes the whale doctoral dissertations Le. from 1994 to 2021 as per the objectives of the
present study, The researcher has taken the serious efforts sbout bibliographical information regarding the availability
and non — availability status of doctoral dissertations in the University Library. The present study i limited 10 doctoral
dissertations accepted by Swami Ramanand Tesrth Masathwada University, Nanded only. The researcher has covered
the comritmation n the minor and major research projects sanctioned by UGC during the period Jan. 2016 to Dec. 2021,
The researcher has also covered the contribution in the patents of weachers of Swami Ramanand Teerth Marathwada
University Manded. '

% (iv) Methodology:
Hessarcher has applied Bibliometric Resesrch method for the present study.
Dain Collection:

In any research work data collection is vital part of the research. For the present study the bibliographical
descriptions of doctoral dissertations available in the disciplines of sciences, Social Sciences and lenguages in the
Swami Ramanand Teerth Marathwada University, Nanded is used for a data collestion, i

Sources of Datn Collection:

1, hitps://shodhganga. inflibmet sc. in: 8443/ fspuihandle/ 1 0603/5 404

2, Ph. D. Section's Record of the University.

3. University website (2. www.srimun.ac.in)

4 Compiled doctore! disssriations in book form 1994 10 2015 by the SRTM University.
Data Analyiis:

3 The analysis of data has been presented in & systomatic way with the help of graphs, charts, tables and other
tagrams etc,

Year wise Distribution of Ph.D. Theses:
Table 01 represents the year wise distribution of doctoral dissertations which shows that the highest
798
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Graph No. 02 Y
Guide wise Disiribution

No. of Guide
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{ Quantum of Doctoral Dissertations by Decade:

i Table No. 04
; Quantum of Theses by Decade
ﬂ |_Sr, Na. Year No.ofThesss | Porcentage |
]i ! 1994-2000 91 230
i * 2001-2010 1275 3225
i ' 3 2011-2020 2307 58.35
1 2021 231 711

| MSWIWTMWM*MWEIMAEE:M?W:
I of gap. i.e. inI?Q-S.ﬁuﬂmdnmﬂdhm:hnwwmmqunfmﬂh;ummnhy
. decade are presented in the table No. 04, Indicates that in the first six years that is during 1996-2000, there was anly 91
| (2.30%) doctora! degrees awarded. In the next ten years that is during 2001-2010, the university sccepted 1375
h (32.25%) degrees. It is also observed from the Table No. 04 thai on an average 152,07 docloral dissertations were
} accepted during last twenty six years Table No. 04. That the maximum doctoral dissertations i.e. 2307 (58.35%) were
I‘ accepted during the year 2011-2020,
|

Distribution of Research Guides Contributing Ph.D, Work: _

‘ The Library is & siorehouse of knowledge. Knowledge is Power. It is nesessary (o discover, invent,
| organizs, preserve and disseminate Knowledge among the members of the society; Universities are abways engaged In
research especially applied research. India has invested cores of rupees in resesirch. Swaml Ramanand Teerik
‘ Marmitwada Liniversity, Nanded is one of the most popular Universities in ¥ahareshira in General and Marathweadn in
particuler, Bibliometric Analysis isa unique document which contains the contributions of Swami Ranianand Teerth
b ‘Marsthwads University, Nanded over the last twenty six years in research leading to doctoral degree. The work is
snalyzed Bibliomatrically, It is & compllation of information sbout Intellectus] assets spread across 3954 doctoral

dissertations. The rescarcher wants 10 know distribution of research Guides contributing Ph.D. work. The same data is
presented in thetable 05, : .
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o A3 per Table No.02 it was also observed that the Maximum doctoral dissertetions 2385 (60.32%)
were in English and minimum doctoral dissertations 48 {1.21%) were in Urdu.

Graph No. 01
Langusge wise Distribution of Ph.D. Theses
3000 - S
E-: 2000
E 1500 1278
X
= 1000 4 ® No. of Theses
5 |
04 . ..
' English Hindi Mirathi Urdu '
Languages
" Guide Wik Distributions

me:hzmdmwumlyud by a number researchers guided by the range is presented in the
Tuble No. 03 represents the guide wise distribution of doctoral dissertations which shows that the Muxhmuem Le 1099
(93.45%) guides puided below ten researchers. while 72 (6.12%) guides guided the researchers i the range of 1020, 03
(0.26%) guides guided researches in the renge of 11-30, However 01 (0.05%) guides guided the researchers in the range
of 31-40. While 0 (0.00%) guides guided researchers in the range of 41-50, 0 (0.00%) guides guided researchers in the
range of 51-60 and 61-70.

| Table No, 03 ]
Guide wise Distribution
Sr. No. No. of Researchers Guided . |  No. of Guides | Percentage

1| Below 10 1098 93,45

2 o 1010 20 7 6.12

B 21 to 30 P 0.26

4| 31 10 40 ] 0.09

5 b I 4l 16 50 ] 0.00

6, | 3110 60 0 0.00

¥ | 61 1o 70 0

RON
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Conclusion;

_ The above Minor Research Project entitied “Doctaral Dissertations in Swami Ramanand Teerth Marathwads
University Nanded: Bibliographic Analysis™ is Sanctioned by Swami Ramansnd Teesth Marathwads University Nanded
under the Scheme of Support for Minor Research Project.

Research Project Sanctioning authority of Swumi Ramanand Teerth Marathwada Liniversity, Manded for Senctioning
and giving the opportunity to work on d:iu Minor Research Praject,
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Table No. 45
Distribution of Research Guides Contributing Ph.D. Work.
No.of : Mo, of
Sr.No. | Noof Guides Research | Sr. No. | No of Guides Research
works works

! 468 I 13 L [} 13
: 207 2 14 7 1
3 134 3 13 -8 IS
4 80 4 16 2 18
5 14 | 2 17
5 52 § 4 18 2 18
7 31 71 18 ] 19
8 37 8 20 2 20
9 17 g 21 1 21
i0 24 10 2 ] 23
1 10 11 3 1 25
12 9 12 2 i 3l

[viYear-wise Plan of work and targets to be schieved:

Phase Wark Duration

Phase | Review of refated literature 03 moaths

Phase 11 Collection of Data 06 months

Phase Il Analysis & Interprotation 09 months

Phise IV Project Compilation 06 months

Total Project duration 24 months

.ﬂt““" o . |
SRTMUM
31
4
-1
&

7

g

4.

[+3

Il

12

I3
2071870
14,

Details of Doctoral Disssnations accepted by SRTMUN,

Year wise Diribution of Docéoral Disseriations om) 94 1o 2021,
Subjest wise Productivity of Doctoral Dissertations. -
Language wise Distribution of Doctoral Distributions, * *

Duontum &f Doctoral Dissertation by Discipline.

Guide wise Distribution of Doctoral Dissertations.

Quantum of Dostoral Dissertations by Decade, _if

Distribution of Research Guides Contributing Ph.D. wark,

Runk List of Guides. e

Subject wise Rerk - | Guides in SRTMUN. ==

Subjest wise distrlbution of Non-Avallable Doctoral Dissertations,

Contribution af teachers af SRTMLUN in Major and Minor Research Propets m Science during the year

Contribution ol teachers of SRTMUN in Major and Minor Reszarch Prajévts in Social Seience, Humaniies

and |.anguages during the year 2019-20,

802



(¥ scanned with OKEN Scanner




ISSN: 2319 9318 Peer-Reviewed Anternational Journal August 2022

MAH MULD3051/2012 L /£ ‘{* ow or o ‘ Special Issue

| o7

AR RERTRER R . FRRIR R R p iy

14) District-wise Gender Distribution and Disparity: A Comparison between ...

T

n

R B SR kS AR A LA R PR ee T LRI -~
- -

(¥ scanned with OKEN Scanner

Sfinary Multilingual Refereed Journal impact Facto

Subhendu Ghosh, Indore, M.P. |58
15) Role of Libraries in higher educalion according to perspactives of NEP 2020
Minakshi B Bondge, Dr. Ayesha G. Slddigul, Nllanga 1163
E #EgEenn e e PERE SRR EE baEREE B
S 16) Online Higher Education- Facts and futurein respect with National ...
I pr.Sachin M.Prayag, Latur 1166
n— Per iR s ELE LR St EeEiEdE e AR AR RS B S SA RS RSk AR RE R T e L T EE TR LR St
%1?] Quantitative growth Vs. Qualitative development With HRM Policies in ...
= Mr. Anand N. Moholkar, Dr.Pradeep D. Shelke, Dist: Latur | 169
m‘ L) Lol -
@ 18) Issues in Effective Implementation of NEP 2020 for Higher Education ...
& pr. Naresh Pinamkar, Dr. Nagnath Adate, Dist. Osmanabad 1175
:'é 19) Open, lifelong learning and Adult Education: Prospects and Challenges
= Mrs.Kinzang Bhutia, Gangtok Sikkim 177
= 20) The Plan and Procedure of The Implementation of NEP - 2020
= Dr. Kirtankar RV, Ak.Balapur 1181
S PRp— s s e e [
|- 21) NEW EDUCATION POLICY: A DETAILED ANALYSIS
= Dr. Kranti Vithalrao More, Renapur 1185
22) NEP 2020 : RECENT TREND IN HIGHER EDUCATION
(= Dr.Sudhir Vaijanathrao panchagalle, Dr. Ravindra Dadarao Gaikwad 1188
o L 4 # =t i
© 23) Issues & Suggestions on Indian Higher Educatian ‘
-@ Dr. Jadhav Viju Dattatraya, Nanded (MS) 1193
o "t .
= 24) STUDIES ON USE OF ICT TOOLS FOR EFFECTIVE DELIVERY OF CURRICULUM
£ Amul Late, Dist. Latur 1197
.u T TrTE TR I LR L Ll L " LLE]
2 25) A Review on New Education Policy 2020
R. A. Kunale, Dist. Latur, India | |100
3 BRSO R EEE  BEREE SR e
26) NEP: TECHNDLOGY AND INNOVATION
Prof. Varsha B. Kharobe, Dist. Latur | 1102
\d/ 27) Internationalization of higher education: Prospects and challenges
Tenkale Mahadev Nagnath, Deoni | 1105

Lt

. e
r 814 (1JF




3

!

1 different but d

Peer.g

Intemationahzaﬁnn of
higher education: PI'OSpam and
challenges

Tenkale Mahadev Nagnayh
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Indian higher education system is world's
third largest in terms of students next to china
and United States. After POst 90s period liberal-
imtion, privatization and globalization has great
impact on Indian higher education particularly

. the professional and technical education in LPG
a supported several government policies like pri-
. vate university bill, foreign education provider

billand also by allowing free entry of local pri-
vate IT providers and related areas night and
De wil quoted in OECD, 1999 “globalization is

¥ the flow of technology, economy knowledge

People values, ideas.......... across borders glo-

balization affects is country in deferent way due
" tothe nation individual's history, culture and

priorities” Internationalization of higher educa-
tion is one of the ways a country response to
theimpact of globalization yet, at the same time
fespects the individuality of the nation so inter-
Nationalization and globalization are seen as
' ynamically linked concepts inter-

of higher education is the pro-
an international dimension
asearch and services func-

n{iﬂ"}“;* AT o

0ational Joupss)

Versity of Nalands

from china, | i ' .
« Indanes »Korea, Japan, Persia, Tur-
i!".l"r ang frmuhummtﬁe! Id. HW-I

foreign university, inteanational students are
less taking admission i Indisns uriiversities so
there isa need 10 give quality-education to pre-

dents attract only 10 the reputed institstions.sa

that we have create intemationally reputed in-
stitutions to attract foreign student. This pro-
cess of new educafion policy has given sugges-
tion to promote internationalization of higher
education. Here will discus suggestion of new
education policies.

The first suggestion is given in NEP to
intermationalization of hi
internationally relevant education. Indian higher
education should take liberty to.create national
and international curricelum to equip students
with knowledge skills and competences to he-
come global citiaens. It is alse suggested that
NHEQE and similar qualification frame works in
professional education must be aligned to re-
ceive internationally resognized qualifications.
To attain this we reguire investment in quality
academic infrastructure. Anather suggestion by
NEP is tb create courses an Indian languages,
arts, culture, history and tragitions. Seeking to
become attractive universities for foreign stu-
dents we will receive funds to develop and of-
fer spicily design courses. Other areas of
strength in India such as STEM subjests, coms
puter science, gaming and related topiesare also
attractive to foreign students; efforts must be
tie these courses up with internship.and indus-
try attachment tomake them more attractive.

MJ - I'."I['.',"',.'E"'-1 o o154
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ted to namic Chalienges: Most o ;

foreign ﬂf,i;::t:uffmlhhumliun wilbe & ;'eﬁ‘r: belongs to middle class ﬁ.l"ibi.n::’h ;
ciltated for twinning programs. The &8CCEE. o gt o pay thelr education w*
students can complee thelr U mr’ﬁﬂ the aboutseventy five percent.of the totay g, |
eign university collaborated with us. community toddy fave Been facing the |
1

' les
help of MOU between two mutual universit i, To g8t |
these facilities can be run. It also suggest fa- ;f:é B v Jpe '""‘Wm ﬂ'?h
cilitating entry of international students and amount day
researches. The RSA will camplete required for- £ o rigres backward - students
malities and will make all hwb:r h’:; ﬁ;ﬂﬂ; n;:rlunalﬂunf mﬂ“ﬂ’ " mmﬁmm a
ona in India portal, Set up by . : = PV
13 ilmﬂ El.lglesrnn to students E:Ehange Eion Wfﬂ m ﬂl:f!m who “m&d
will be supported to have glabal experience. paying them so needy will left behing
Also facility to stay and integration of foreign  privatization institutions become supreme 1,
students with local communities. Faculty mem-  take decisions. The autonomy will create diffe,.
bers of indian institution will be encouraged to  ence in learner. |
foreign universities vice versa. This comes un- 6. Quota Systens : This is very controvessil
der exchange programs assigned universities, This system eroding the quality education. Tal
short term assignments, jobs and short term  ent and identity is more important then your
programs in India and abroad. There should be  identity. This quota system is still 3 challenge
7. No skill based learning: Higher educatiop

fmeam collaborations and offshore campuses
it. MOOGs and open distance learning. Inviting  system has no proper scheme of skill base edis--
foreign universities in India, Outreach and brand-  cation graduates need to acquire new skills es-

ing, and inter- university center for international  pecially vocational skills that can give them job.

edu.:aﬁghn. s . . In orderto sustain the higher education
ere are some challenges in making in-  thereis need to increase of the number efinsti-
ternationalization of higher education thatare  tutes and also the quality of higher education

L. Teaching quality: the first challenge that to reach and achiev 'mm
higher education in India is of quality teaching.  ternationalization nf:mu uu:
Indian teachersare highly educated but nothav-  of an hour to make our edueation global one.
ing training skills. So in the process of interna-  References:-

tionalization m'y h::f mer edh:r.aﬂm indian teach- Sharma, KA { :
ing quality shou enhanced. Faculty short- of Higher Educatian: Aspect

ages and the inability of state educational sys- eign relations, H:»l:t:w. G of Indias for-
tems to attract retain well qualified teachers house, * Gyan Publishing
have been posing challenges to quality educa- Wﬂﬂfmwmnr
tion for many years. Higher Education: Forus on India. New Delhi:

2, Cross cultural Issues: In the Process of inter-
nationalization of higher education there is an
issue of cross culture. Many students from dif-
ferent countries will study together and has dif-

. ferent cultural background. Multicultural stu-

dents have not easy to adjust one another,

Amity Univessity Press
tion; At a ”mtm'ﬂh l','mﬂm Educa-
e umar Mishea, (2015). Higher -

cation: Problems Soil tions_Lat

3. Corruption in education: corruption in In- mw‘hh““““u“

: " education system has been threatened the  scholarly researches in Altied
- quality education. Education has become one /ignited.in/l/a/221294, . http:/
“ofthe major contributors to black money people National Education Poticy

are looking to earn not to serve, In internation-
alization process esteemed university hire edu-
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Single Stock Derivatives in India An overview
Dr.Gopal Vishnudas Somani
Asst. Professor in commerce Kai. RasikaMahavidyalaya, Devni
gopalsomani4 @gmail.com 9403539893

Introduction :
In Indian financial system there are two types of market i.e. money market and capital ma
money market is market which consist of banks, financial institutions and sawkars, where as cooas
market consists of varions financial instruments such as equity, derevatives, future and opticas “oe
we are going to discuss one of the instrument of capital market that is options. o
An option is a contract that allows the holder the right to buy or sell an underdying swer &
financial instrumeat at a specified strike price on or before specified date, depending on the fem &
the option. The term option introduced to hedge the long market position for short time. It meas S
a buyer at a particular asset or product is willing to stay at & particular position but market ~
negative then only option is used to hedge that position. Now a day’s traders uses options «
investment to gain from market. There are some types of options on the basis of underdying ssses. 0
| Equity option i
2.Bond option B
3. Future option v
4.Index option
5. Commodity option
6.Currency option
7.8wap option

Options are most often regarded s insurance against the price movementis in the <=2
stock or an index. It is a right to exercise the holders desire to buy (CALL) or sell (50
npﬁmmptimdhﬂudmﬂuﬂuiyﬁnﬂhnﬁnfﬁ:muhcﬂhd‘B!uckScinlcr'nnH >
behind the pnm!ueisbmadmwrmﬁmﬂudﬁugmwiu.tﬂﬁmkmummﬁr_ 1
wlaﬁlky.inm:lmtﬂmdd:'vldmd.ifmypﬂd.Mﬂrupirydnumﬂwopﬁu:, ;
lcnd;tnpnduwn.Hmw-m:hﬂuhappnmnnlyatlhehgmﬂntﬂtnpﬁmpma:‘a
purlud::.nnemwuch:nmnln;mwmnogﬁmmuﬁmmimttm:nm .
the value of the underlying asset. But the sprude between the value of underlying assets sod S
pm&umhaﬁdemughmmhhugemmm;mhawﬁt{muﬁsspmhmw o=
ﬂ!ﬂundﬂiﬁh&hﬁiﬂpﬂpﬂﬂbﬂﬂﬂiﬂ;hdi&ﬂ?&ﬁmﬂﬂﬁﬁﬁdﬂcmt&uﬁt .
spread. -
Research Methodology :-

The research is of discreptive type 1o nature generally resemrcher used secondan
data collection such as Books, Magzines, New papers, website and research materials
Ohbjetive of Study :-
i.To introduce option concept of derivative market.

it.To study indian derivative market as in single stock.
Limitation of Study :-

The researcher studied only historical background or derivative market in bost =
discussed first stock list which are listed on NSE for single option trading. ;
Single Stock future concept :-

Stock futures are standardised agreements for future purchase and sale of
wwm&ﬁmﬂrmhﬂlvkmﬂahmhuyinmhwdﬁmﬂybemimnf- i
cash purchase of share having some limitations such as settelment or purchassd S S8
on after T + 2 duys after pruchase hence, it cannot be sold on the same day o S S
ﬂuckm:htbu}mnD—MﬂmﬁmThﬂﬁmtfmm#muﬂfhedgjngurfur e sty
stock future is used in & lesser amount of capital i.e. on primum, price. &

In India single stock futures were permitted on NSE for trading on “sosssias
time total 31 stocks are introduced for single stock future ruding these are as beiow 8

e
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2 e ABSTRACT 3
Industries are the major sources of heavy metal pollution and it s released info wafer and
soil. Heavy metals cause seviral il effects to wuEitic living organisms and environment
(Muneeshkumar ef al, 2015 In revent wirk we present the knowledge and adverse
effects of man-made sctivites such & industial de velopment throughow the world.
Industrial waste contains amount of hazardous metals mix-ap with the nearby water bodies
and damage to the tissuc of fishes and finally causing death. Hespirstion is one of the most
vital physiological perametcrs on which many of the vital functions like prowth ns well as
reproduction of fishes depends. Respiration is an important physiological body activity for
each and every animal. Similar weighted catfishes € luriny batrachus were chasen for the
study of respiration. They wen: found in the muddy fields of water which have barbles
The selected fishes were experimented with lethal concentration of both the compeinds in
the laboratory for two diys. Winkler's method was wsed 1o measure the respiratory

mechanism (Welsh and Smuth, 1959). In this investigation it was found that the gradual
descending trend of oxygen consumption when cxposed 10 mercuric chloride and
W aluminum sulfite for 96 hrs, Alterations in exygen consumption may be due 1o respiratory
e o distress a5 o consequence of impairment in oxidutive metabolism
T U wevvomn
ooy e o al 1AET i =] Ml ey ¥ iwabl i ' - .
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The problem of pollution of the water where
the wastes are usually discharged has increased to n

Among the aqua fauna, fishes are alfected to
a8 significant extent (Muneeshkumar e al, 2015).

great extent in recent years. Aquatic life is strongly
influenced by physical properties of a water body. It
is known that heavy metals as well as agro-
pollutants arc polentially harmful 1o the aguatic
lives. All pesticides applied for the pest control
eventually pollute the water resources either in their
original chemical form or in some degraded variety.
On the other hand, all industries discharge their
effluents indiscriminately in the adjoining water
areas and frequently cause serious hazards to aquatic
life.

International Jowrnal of Aericulnial Invention 741z $=13, Jue, 2022

The consumption of agquatic oxygen in fishes is one
of the most important tests to ohserve the entry of
toxicant into the body of fishes. Use of recently
developed chemicals and industrial wastes are well
known for the adverse effects on the aguatic
organisms. The toxicity of metal generally affects
the central nervous system and extending towards
the stress on physiological status of the fish. This
physiological stress and status can be determined by
the estimation of biochemical effects.

7]




B 5 Kamble, P R Maore, 8 ¥ Bhandars

This change in physiological form causes the
mcrease in the consumption of the oxygen for more
work by the body of fish finally which leads to
imbalance in the natural status of fish. In aquatic
animals particularly in fishes, gills are the main
respiratory organ. Water bore toxic contaminants
damages initially to gills of fishes. Suroju (1959)
literature review found that in aquatic ecosystem
when contaminated by toxic pollutants it relates
with the concentration of pollutants to which that
much attention has not given. In the present study
focus was given on respiratory study through
OXygen consumption of Clarias batrachus when
exposed to mereuric chloride and aluminum sulfate
with different time period of 24 hrs, 48 hrs, 72 hirs,
and 96 hrs.

Materials and Methods

All same sized (180-200 gm) weight of
healthy freshwater Clarias batrachus test fishes
were collected from the fisher man, Nanded In
order to their good settlement they were brought to
the laboratory, cleaned by using 0.1% KMno4 10
avoid dermal infection. The fishes then were made
to settle for or aaclimatized| 5 days and later they
were used for experimental work. The fishes were
offered the small pieces of earthworm, rice or whaat
flour balls. The fishes were exposed to mercunic
chloride and aluminum sulfate concentrations. The
respiratory metabolic function was measured by
. “Winkler's Method™ (Welsh and Smith, 1959). For
analysis of oxvgen content from the sample, dark
bottles having inlet and outlet for control separate
bottles were used.

The selected animals were kept in a chamber
and sample was collected for the estimation of
oxygen. Sufficient time was given (0 the animal for
both control and experimental. Then the samples
were collected and analyzed for the oxygen uptake
the difference between initial and final oxXygen
content  was  determined.  The  freshwater
experimented catfish Clarias  batrachus showed
fluctuation in oxygen consumption uptake and
oxygen afler treating with mercuric chloride and
aluminum sulfate up to 96 hours. The present
observation show that due to the effect of mercuric
chloride on oxvgen consumption of catfish , it was
recorded as 2.82, 2.19, 1.71 and 1.05 ml (C.C.) of
02/ catfish/ hr. at the time of 24, 48, 72 and 96 hrs

International Journal of Agriculnwal Invention 7ci): 2022

respectively in experimented group. In control group
OX¥gen consumption was 3.17 ml (C.C.) of Oy
catfish/ hr, which indicate that the descending order
when compare with  the normal  group. The
freshwater fish Clarias batrachus showed variations
i fotal oxygen consumption of mercuric chloride
and aluminum sulphte up to 96 hours. In present
investigation total ONYEEN consumption of fish to the
effect of aluminum sulfate was 251, 2,11, 1.71 and
0.98 ml (C.C.) of Oy animal/ hr during 24, 48, 72
and 96 hours respectively in treated group. In
control group total oxygen consumption was 2,98
ml (C.C) of Oy animal/ hr which indicate
decreasing trend to compare with normal,

Results and Discussion

The recent observation made here, the effect
of mereuric chloride and aluminum sulfate s
showed clearly. As a result OXYgen consumption
was declined due to the more toxic cffects of
mercuric chloride as compare to aluminum sulfate
on physiology of catfish Clarias batrachus (Landis
e al, 2002). The oxygen consumption was
determined hy the respitatory study. As per result it
was found that the mercuric chloride was more
toxic. They have capacity to change the respiratory
function of the body of cutfish. It changes the
normal physiological working in respiration and
OXygen consumption rate was reduced. Any change
in oxygen consumption of catfish is for the reason
that there was change in the aquatic environmental
condition. It is often used to determinate metabolic
fluctuation, Water contains mercuric chloride
showed declined effect in oxygen consumption and
rate of oxygen consumption (Agarwal et ¢l., 2000).
Oxygen consumption was found to be decreased n
all the experimented groups,

The oxygen consumption decreased when
time exposure period increased by 24 hours to 96
hours. The mercuric chloride afier entering in the
respiration system of catfish it became complicated,
It varies from metal to metal and also from species
to species (Maula Reddy, 1988). It observed that
there was oxidative respiratory  dysfunction
(Delgado er af., 2006). Water pollutions are artificial
process responsible for the threat of discharges from
various sources (Vatakuru, 2005). The damage of
organ depends upon the toxicants and the species of
fish.

[[10]
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Table 1. Effect of mereuric chloride and aluminum sulfate on total oxygen consumption of catfish

(Clarias batrachus)
S.N. Name of the Consumption  of  Normal Experimental -
Compound  Oxygen 24 hrs 48 hrs 72 hrs 96 hrs
] Mercuric Tol OlUptake in 317034 282237 2.199035 L714 009 1.05+0.15
Chloride CC of Oz /Animal/ hr.
2 Aluminum Total O:Uptake in  2.98+0.34 2514018 2.11+0.10 L7TH10 (0,9840.16
Sulfate CC of Oz fAnimal/ hr, -
] =
§3.5 o 3
2.82
i § 3 i
3 25 1 2 ® Controf
E : 1 171 = = 24hrs
'g ® 48hrs
£ 15 1 ) —
E = 77hes
g 14 = B S6hrs
05 /
E D % . - T |'/
Cantrol 2dhrs A8hrs T2hrs 95hrs
Exposure Period in hours i S—
Fig 1. Effect of mercuric chloride on oxygen consumption of catfish (Clariay batrachus)
1 Total Oxygen consmption in CC of 02/ Animal/hr
3 o
1.5 1 ® Control
48hrs
15 47
= 72hi=
1l 5 ®36hrs
ag 4
0 - ~ '
Contral 24hrs 48hrs T2hrs Q9Ehrs

Exposure Period in Hours

Fig 2. Effect of aluminum sulfate on oxygen consumption of catfish (Clarias batrachus)
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Results and Discussion

Various toxicants dissolved in water and
affect the fresh water aquatic life as well as marine
water life (Balaji M., 1991). When freshwater
catfishes are exposed to pollutants in water, the
oxygen consumption of fishes was found to be
decreasing, as a result of depletion of dissolved
Ooxygen content in water, This increase in BOD
level, reduction oxygen consumption in Channu
punctatus when exposed to metasystox (Natarajan,
1981). Another effect of pesticide was noticed that
on fresh water fish Channa punctatus and reported
that rate of respiration declined in the fresh water
fish (Ali, 1982),

Verma and Dale (1975) observed (hat
oxygen consumption reduced due to the existence of
suspended solid materials in the fresh water which
would cause injury to aquatic animal and disturb
normal life of fish. Magare and Patil (2000) reported
a decrease in the rate of Oz consumption in Punrus
licto exposed to endosulfan. The unusual behaviour
of the fish, Clarias batrachus in stress condition
may be due to obstructed functions of
neurotransmitters. The gill opercular movements
increased initially to support enhanced physiological
activities in stressful habitat and later decreased may
be due to mucus accumulation of gill. The toxic
stress of pesticides has direct bearing on tissue
chemical compounds (Tilsk and Yacobu, 2002)
This was also reported by (Chaudhary ef al., 2001).

The observed decrease in  oxygen
consumption by the whole animal may be due to the
respiratory distress as a consequence of the
impairment of oxidative metabolism. Several
authors reported similar decline in whole animal
Oxygen consumption in different species of fishes
exposed 1o toxicants (Ahmed er al, 1981,
Rangaswamy, 1984, Mushigeri er al, 2002). Gills
are the major respiratory organs and all metabolic
pathways depend upon the efficiency of the gill for
their energy supply and damage to these vital organs
causes a chain of destructive events, which
ultimately lead to respiratory distress (Joice, 2001).
In consonance with this, he also reported that the
depletion in Op consumption was duc to the
disorganization of the respiratory function caused by
rupture in the respiratory epithelium of the gill.

International Jowrnal of Agricultural Iavention 7¢1): 2022 -

It is also due to the disturbance in
mitochondrial integrity and decreased activities of
some mitechondnal enzymes (Ravinder. 1988), It is
observed that the total oxygen uptake was reduced
when exposed to concentration of 1.2 ppm of
mercuric chloride. The physiological disturbance of
metabolic respiratory activity may be an sign of
stress caused due to the pollutants (Newell, 1973).
The different workers reported that there was
adverse effect of heavy metals on respiratory
metabolism of aquatic animals. The Similar changes
were  also  observed by (Chinnayya, 1971,
Nagabhushanam, 1972 and Nagbhushanam er al.,
1981) there is significant drop in rate of oxygen
consumption in fresh water fishes.
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Qo ABSTRACT

MNowadays, the molecular docking approach is used o model the interaction
between a small molecule and a protein at the atomic level, which allow us ro
characterize the behaviour of small molecules Ih the binding site of tarpet

Article info:
Reeeived. 2022-08-09
Accepted: 2012-009-22

Available Online: 2092.00-23 proteins and to elucidate fundamental biochemical processes, C-KIT, a receptor
[0 JADC-Z208-1058 tyrasine Kinase, is involved in mtracellular signalling, and the mutated form of C-
Chiecked for Plaglerism;Yes | KIT plays a crucial role in the ocourrence of some cancers, In this ressarch, we

Language Editor cheched: Yeos | designed novel thiazolidine4-one derlvatives of 3-ethyl-2-{2,4,5-trifluoro-
| phenylimino)-thiazolidin-4-one with various benzilidine groiips attached to the

five-membered imino-thiazolidinone ring and snudied molecular docking against

C-KIT Tyrosine Kinase target protein (1T46). The docking studies of these

compounds showed the good interaction of the synthesized molecules with the

IT46 target protein. The ADME studies of these molecules hove also been

studied to identily which of the synthesized molecules have the potential to cross

the Human Intestinal lining (HIA) and the BBB barrier. Out of the 18 molecules

studied. 12 derivatives exhibited the good potential tn be absorbed by the

Raywuris intestine out of which only one molecule was able to indicate the potential to
Thiazolitin-4-one, Malecular | crocs the BB barrier, There were 5 molscules that could not cross both barriers.
Docking; C-KIT: ADME; HiA; BB These studies could reveal which functionalities present attached to the
thiazalidine-4-ane could assist in human intestinal absorption and the crossing
of the BEE barrier.
Introduction modifications of an existing compound. Due to
the rapid rise in the amount of molecular
omputational docking methods are biclogical data available, the computer-aided
used to screen various possible analysis of molecular interactions becomes
compounds, searching for new more realistic in addition to which as of now

compounds with specific  binding the computer prediction of the interaction
properties, or testing a range of

'Ennﬁmndhlpduihm Vifaykumar 5. More [;'Ipil}lmnrvﬁg.mnjl.cmn} l
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between proteins and small molecules has
advanced to the point that it allows accurate
prediction of bound conformations and
affinity.

Likewise, the binding of small molecule
majorly organic compounds which are ligands
to large protein targets is significant to both
understanding biological processes and
designing drugs [1]. As many proteins regulate
biological functions by interacting with small
molecules, these receptor proteins are often
the prime targets for therapeutic agents.
Therefore, a detailed understanding of
interactions between small molecules and
proteins may form the basis for a rational
drug-design strategy which is attractive in
drug development concept due to two
reasons: it may facilitate the development of
mare selective therapeutic agents with fewer
undesirable side effects and will offer some
hopes for reduction of the enormous costs and
time required in traditional random screening
protocols for drug discovery. Hence, by
assuming the receptor structure Is available in
the PDB database, a major challenge in lead
discovery and optimization is to predict both
ligand orientation as well as binding affinity
which could often be referred to as "molecular
docking” [2,3].

Molecular docking has become an
increasingly important tool for drug discovery
and is the most widely employed technique
whose goal is to predict the position and
orientation of a ligand (a small molecule)
when it is bound to a proteln receptor or
enzyme. The completion of the human genome
project has resulted in broadening the scope
of new therapeutic targets in drug design and
discovery. Accordingly, the advancement in
strategles such as excessive high-throughput
protein purification, crystallography, and
nuclear  magnetic  resonance  (NMR)
spectroscopy has been providing structural
information of protein-ligand and protein
complexes. This leads to the advancement
which resulted in the development of
computer-aided drug design, also known as
molecular docking [4-5]. Molecular docking is
a key tool in structural molecular biology and
computer-assisted drug design which tries to

predict the structure of the imtermolecular
complex formed between two or maore
constituent molecules, further trying to
predict the position and orientation of a ligand
when it is bound to a protein to know the
predominant binding modes of a ligand with a
protein of known three-dimensional structure.
Simply this can be mentioned that docking is a
method that predicts the preferred orientation
of one maolecule to a second when bound to
each other to form a stable complex. Usually,
these binding partners are biological
macromolecules (e.g, protein, DNA/RNA, and
peptide) or small molecules (e.g. endogenous
ligands and drugs) and their preparations for
the docking is just as important as the docking
itself [6,7]. The computational approaches are
currently being used for screening large
databases of compounds to identify potential
lead drug molecules, Hence, it can be
mentioned that its main application lies in
structure-based virtual screening for the
jdentification of new active compounds
towards a particular target protein [B]. It can
also be stated that for a selected set of
structures of a protein and a ligand, the
ultimate goal of all docking methods is to
predict the structure of the resulting complex
and the biologlcal activity of a given ligand.

In this study, molecular docking s
performed between receptor ie. protein
molecule and ligand Le. the novel thiazolidin-
4-one derivatives which were already
synthesized by the authors, They are the novel
thiazolidine-4-one derivatives of 3-ethyl-2-
(2.4, 5-trifluoro-phenylimino)-thiazolidin-4-
onewhich belong to an lmportant group of
heterocyclic compounds containing sulphur,
nitrogen, and carbonyl group in the 4%
position in a five-member ring [9,10]. They are
an important class of bicactive molecules with
diverse biological activities, so it is often called
“wonder nucleus”, Furthermore,
thiazolidinone gives out various derivatives
which attracted great attention due to the
diversity of their biological effects [11] such as
antidiarrheal  [12], antimicrobial [13],
antidiabetic [14,15], antlarrhythmic
activity[16], anticancer [17-26], anti-HIV |27},
Ca?* channel blocker [28], cardioprotective
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[29], anti-ischemic [30].
cyclooxygenasesinhibitory [31], and anti-
platelet activating factor [32].

C-KIT, a receptor tyrosine kinase, is
intricate in intracellular signalling. and the
mutated form of C-KIT has important role in
existence of some cancers. The role of C-KIT
has directed to the thought that inhibiting c-
Kit kinase activity can be a goal for cancer
therapy [33]. The encouraging results of
inhibition of c-Kit for treatment of cancers
have been detected in some cancers like
gastrointestinal  stromal tumour, acute
myeloid leukemia, melanoma, and other
tumours, and these results have stimulated
attempts toward improvement of using c-Kit
as a capable target for cancer therapy [34].
The main procedure of handling the cancers is
chemotherapy, in  which  anti-tumour
compounds are administered to patients. This
treatment is thought to be effective,
particularly in the early stages of the disease,
but it does not permanently cure the patient
or tetally extinguish cancer. Many factors are
associated to the treatment catastrophe,
among which we can remark the stage of the
disease, the battle of tumour cells to the drugs,
and the side effects of the action as the drugs
used kill both the cancer cells and the normal
cells, often becoming resistant to treatment
[35]. It Is therefore important to develop
effective anti-cancer therapeutic agents with
well-defined pharmacokinetic properties.

Therefore, concerning the potentiality of
thiazolidinone compounds and CKIT as
potential target for cancer theory, we decided
to conduct molecular docking against C-KIT
Tyrosine kinase target protein (1T46) of the
novel thiazolidine-4-one derivatives of 3-
ethyl-2-(2,4,5-trifluoro-phenylimino)-
thiazolidin-4-onewithvarious benzilidine
groups attached to the five-membered imino-
thiazolidinone ring.

Experimental
Docking studies

In this study, the affinity and binding modes of
the examined molecules against the target
protein were determined. First, the water
molecules were removed from the crystal
structures of target proteins, retaining only
main-chain amino acids which are essential
for binding. The co-crystallized ligands were
used as the reference ligands to predict the
binding pockets (Figure 1) and later ligand
was removed. Then, the pelar hydrogen atoms
were added to protein structures to protonate
them. The structures of the examined
compounds were drawn by using ChemDraw
Ultra 7.0 and BIOVIA Discovery Studio
Visualizer 2021 which were later saved by
using PDB formats. Next, the saved files were
opened by using MGL AutoDock Toals
software where the protein preparation was
done and selected as macromolecule then
saved in PDBQT format. The configuration file
was created which contained receptor name,
ligand name, output file name, X, Y, and Z
coordinates of the grid box, and also the size X,
Y, and Z of the grid box. Then, the ligand was
prepared and any rotatable bonds if available
were added. Thereafter, the Command Prompt
was opened and AutoDock Vina software was
used for running the docking process for each
target receptor by ligand by entering
necessary codes or commands. In each case, 9
docked structural poses, affinity, and RMSD
data were generated by using the algorithm.
The output from the Vina split software was
further analysed and wisualized by using
BIOVIA Discovery Studio Visualizer 2021.

Figure 1 depicts the structure of the
protein 1T46 on which molecular docking of
all 18 earlier synthesized compounds have
been performed.




Figure 1. Proteins used for molecular docking - 1746, C-KIT Tyrosine Kinase target protein

ADME study uploaded on the Swiss ADME website to
generate Smiles. These Smiles were used to

ADME study had been performed by using the generate ADME analysis data.

Swiss ADME site (SwissADME). Primarily the

structures were created with the help of Results and Discussion

ChemDraw Ultra 7.0 software and later

Molecular duc'kf:;t,;

Table 1. Molecules and their characteristics
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5-Benzylidene-3-ethyl-2-(2,4,5-
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3-Ethyl-5-(2-trifluoromethyl-
5 benzylidene)-2-(2,4,5-trifluoro-
phenylimino)-thiazolidin-4-one

9.4

3-Ethyl- 5-[i-n'fﬂu oromethyl-
7 benzylidene)-2-(2,4,5-trifluoro-
phenylimino)-thiazolidin-4-one

-11.1

3-Ethyl-5-(4-fluoro-3-phenoxy-
Y benzylidene)-2-(2,4.5-trifluoro-
phenylimina)-thiazolidin-4-one
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3-Ethyl-5-(4-hydroxy-benzylidene)-
15 2-(2,4,5-trifluoro-phenylimino)-
thiazolidin-4-one

3-Ethyl-5-{(1H-pyrral-2-
17 yimethylene)-2-(2,4 5-trifluoro-
phenylimino}-thiazolidin-4-one

I- E-Eﬂayl-s-[i-mﬁnmm;fl-hmzjiiﬂune]-2-[2.4.5-u'lﬂum-phmynmlnn]-rlﬂIld'.ln+nnu :Ing
results against 1T46

Figure 2. Molecular docking 3D Interaction output of 3-Ethyl-5-(4-trifluoromethyl-benzylidene)-2-
(2,4,5-trifluoro-phenylimino)-thiazolidin-4-one, 7 against 1T46
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Figure 3. Molecular docking 2D interaction output of 3-Ethyl-5-(4-trifluoromethyl-benzylidene)-2-
(2,4,5-trifluoro-phenyliming)-thiazolidin-4-one, 7 against 1T46

To visualize the interactions their 2D diagram
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4.69753 Hydrophobic
390841 Hydrophahic
S4q7oa7 Hydrophobic
54895 Hydrophobic
The  structure  of  3-Ethyl-5-(4-

5-

distance, types of bonds, from where the bond
is forming and their types. The ligand formed

triflucro-phenylimino)-thiazelidin-4-one as a
ligand has been subjected to molecular
docking with a protein molecule that would
act as a receptor. Docking results observed 9
poses out of which pose having the lowest
affinity (keal/mol) was selected as the best
docking pose and was considered for the
ligand interaction. Here, 20 favorahle
interactions were observed where the ligand
has bonded at the chosen pocket site in the
selected pose. The given table demonstrates
the information about the bonds between the
ligand and amino acids which contains bond

two hydrogen bonds [conventional hydrogen
bond with flucrine], five halogen bonds [with
fluorine], one electrostatichond [pi-cation)
and twelve hydrophobic interactions [pi-

sigma,pi-pi T-shaped, alkyl and pi-alkyl].
ADME study

The results of ADME studies of the 18
compounds have been depicted (Figure 4).
Molecules with the absorption potential
through the intestine appear in the white
portion, while the absorbed molecules with
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the potential to cross the BBB barrier appear
in the yeilow portion. The study shows that
molecules 1, 2, 8, 10, 11, 12, 13, 14, 15, 16,
17, and 18 are capable of being absorbed
through the human intestine (HIA). Out of
these 12 molecules only molecule 1 is
observed to be capable of crossing the BBB
barrier. This molecule demonstrates the good
permeability potential across the BBB and has
no substituents on the phenyl ring attached to
the thiazolidin-4-one ring. Likewise, this
molecule is demonstrated to follow all five
rules of Lipinski's Rule, with no violations of
any rule.

Molecule 8 indicates the good potential to be
dable to cross the BBB barrier, due to the
presence of two methyl groups attached to the
amine’s nitrogen. The presence of heterocycles
furan and pyrrole (as in molecules 16 and 17)
are close to the potential molecules that could

presence (as in molecule 18) decreases its
potential to do so, probably due to larger size
of sulphur, as compared with oxygen and
nitrogen. The molecules 10, 11, 12, 13, 14,
and 15 having methoxy and hydroxyl groups
are the pood candidates that could be
absorbed by the intestine.

Molecules 5, 6, and 7 possessing -CF;
functionalities, and molecule 9 possessing
phenoxy group and fluoro groupson the
phenyl ring attached to the thiazolidin-4-one
ring, show no potential for absorption through
the intestinal lining. The presence of halogen
atoms =Br and -(l is indicated to hamper its
potential for intestinal absorption, as observed
in molecules 3 and 4. However, if only the -F
group is present on the ring, the intestinal
absorption improves and demonstrates more
potential to cross the BBB barrier, as observed

cross the BBB barrier, while the thiophene in the case of molecule 2.
i v Areap e B 0 i o ST A LIl <=1

o 4
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Figure 4. ADME Boiled egg Diagram
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Table 3. Physicochemical Properties
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Table 6. Pharmacokinetics

Table 7. Druglikeness
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Conclusion

The synthesized thiazolidin-4-one derivatives
have revealed the good interactions with the
C-KIT Tyrosine Kinase (1T46) target protein,
which indicates the good anti-viral potential af
the molecules. The ADME studies show that
groups like fluoro, hydroxyl, methyl, and
methoxy demonstrate the good human
intestinal absorption, which is not the case if
chlore, bromo, and trifluoromethyl groups are
attached to the heterocyclic ring. The in-silico
methods can illustrate which functional
groups in the molecules could aid in
absorption in the body. This could give a
proper direction to the synthetic organic
chemist for synthesizing bio-active derivatives
of thiazolidin-4-one.
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Abstract

Aldechyde obtained from unsymmeirical cleavage of cyclohexene by ozonolysis is subjected to L-proline catalyzed
asymmetric @-amination reaction to obtain chiral amino aleohol with >99% ee which is subsequently converted
it (Ry-b-(hydraxymethylipiperidin-2-one and (R)-pipecolic acid. Overall, a short and efficient asymmetrie
synthesis of (R)-pipecolic acid is described employing organocatalytic asymmetrie a-amination of aldehyde us key

gtep.

Kevwordy: prpanocatalysis; g-amination of aldehyde, pipecolic acid; unsymmetrical ozonolysis

L. Introduction

Functionalized piperidine derivatives are versatile
building blocks for synthesis of various natural and
unnatural hionctive molecules (Figure 1) [1L.2]. (R)-
Pipecolic acid (1) is one of the simplest members of
substitiied  piperidine  family. As it provides
foundation for extension [3-9] to mere complex and
functionalized bhiologically active derivatives, i
attriected synthetic chemists around the plobe. This
resuled in number of asymmeirie synthesis [ 10-36] of
(R} and'or (S)-pipecolic acids based on enrymatic
transformations, asymmetric hydrogenation, auxiliary
directed alkylation, ring closing metathesis, and from
chiral butlding blocks. Recently Greck et al. {26]
synthesized (Ri-pipecolic seid (1) using L-proline
catalyzed o-amination of aldehyde derived from
cyclohexene vin ozonalysis. (R)-6-(Hydroxymethyl)
piperidin-2-one (2), another member of piperidine
fnmily, is part of on important class of antitumor
agents and is useful for the synthesis of pipecolic acid
derivatives [37-41). Recently Kumar et al. reported
synthesis of 3 starting from L-aspartic scid [41). In
general. design and synthesis of conformationally
constrained a-amino acids hos stirncted considerable
attention from the synthetie and medicinal chemistey
commiities

In the recent years, the orem of asymmetric
urganocatalysis  has  provided  severdl new
transformations for obtaining chiral building blocks

.

[42-47]. In this context, proline, a naturally occurring
e-armno goid with secondary amine functionality,
cheap and svailable in both enantiomeric forms and
becanse of utility in different reactions, has emerged
as the most practical and versatile organocatalyst [48].
Proling has also been found to be an excellent
asymmerric catalyst for a-amination [49-33] of
nldehydes and ketones.

As 8 pant of our research program aimed at
achieving asymmetric synthesis of biologically active
melecules using erganocatalysis [$4-571, we wish 1o
report organocatalytic asymunetric synthesis of (K)-
pipecolic neid vin (£)-6-(hydroxymiethyl)piperndin-2-
one using L-proline catalyzed o-amination of aldehyde
as the key siep.

|R\-proaceiic s (1)

A

(SpE=hymovpraing piosidin-danm (8 25 38-3aypdreaysipecd ackd {(4)
Figure 1 Stniclure of various piperidine derivatives

1. Resulis and discussion
From retrosynthetic soalysis (Scheme 1), it wos
envisaged that (R)-pipecolic seid (1) and (R)-6-
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(hydroxymethyljpiperidin-2-one  (2) could be
synthesized from the aldehyde 6 using L-proline
catalyzed a-amination to install required chirality. The
aldehyde 6 could be derived from cyclohexene 7 using
unsymmetrical ozonolysis.

HTW:' /jwwz"t

(F-plaecsls ackd (1)

0¢=C.f..-

Scheme 1 Retrosynibetic analysis of (F)-pipecolic
acid

The synthetic approach began with commercially
aveilable cyclohexene 7 as outlined in Scheme 2.
Ozonolysis [58-59] of cyclobexene 7 in
CHCly/MeOH in the presence of sodium bicarbonate
at =78 °C followed by treatment with acetic anhydnde
and triethylamine afforded unsymmetrically cleaved
functionalized aldehyde 6 in 82% yield [57). Aldehyde
6 was subjected W a-amination with dibenzyl
azodicarboxylate and L-proline (10 mol %) at 0 °C in
CHiCN followed by reduction with sodiun
barohydnde in methanol at 0 °C (List protocol [49]) to
furnish chiral amino alcohol S in 79% yield. The chiral
purity of amino alcohol 8, as determined by ehiral
HPLC analysis [60] was found to be >99%. The
compound 5 was then subjected to W2 Rancy Nickel-
catalyzed hydrogenation in methanol with catalytic
glacial acetic acid for benzyicarbamate deprotection
and N-N bond cleavage affording crude aminoalcohol
ester 8. The crude aminoalcohol ester 8 on reflux in
cthanol for 5h in presence of catlytic pyridine
afforded (R)-6-(hydroxymethylypiperidin-2-one (2) in
81% yield over two steps. The spectroscopic data of
compound 2 was in accordance with data reported in
the litersture [40].

The hydroxylactam 2 on reduction with BH; Me;S
in presence of BFy.Et0 in THF under reflux condition
for 24h afforded aminoalechol which was immediately
protected as benzyl carbamate using benayl
chloroformate and NaHCO, in dioxane: H>O (1:1)at 0
*( affording compound 9 in 86% yield. Alcohol 9 on
trestment with pyridinium dichromate m DME at room
temperature for 5h afforded acid 10 in 71% yield

Bovmi T i lame L8 Rls ST £WY

Palladivm-on-carbon  catalyred  hvdropemation  of
benzy| carbamate 10 afforded {R)-pipecolic acid (1) m
93% wicld. The physical and spectroscopic data of
pipecolic acid 1 were in full agreement with the
literature duta [16]. Although Greek's approach [26]
for (#)-pipecolic acid (1) also invalves ozonolysis and
L-pmofline catulyzed amination of aldehyde, but our
appronch s differcot one.

G

LY, = -+
i

1

Scheme 2 Rm,genf.t andd condftions: (a) O, NaHTOy,
CH5Cly, MeOH, -78 °C then AciO, EGN, 0 °C, 82%:
ib) dibenzyl| azodicarboxylate, L-proling, CHyCN, 0
*C, 2b and i, 1h then NaBHy, MeOH, 0 °C, 5 min,
79%: (¢) Raney Ni, Hz (60 psi), cat. AcOH, MeOH,
m, 24h; (d) EAOH, reflux, Sy, 81% over two steps; (¢}
BHi.Me:S, BFLEGO, THE, reflus, 24h; (0 ChzCl,
NoHCO,, dioxane:H;0 (1:1), 0 °C, 86% over two
steps; (g) pyridinium dichromate, DMF, r1, 5h, 71%;

(h) PAUC, McOH, Hz (20 psi). 4h, 93%.

A Conclusion

In  conclusion. proline-catalyzed  a-amination
epproach has been successfully applied to the
gynthesis  of (R)-6-(hydroxymethylpipenidin-2-one

and (R)-pipecolic acid The present method is easily

amenable for the synthesis of a variety of piperidine
alkoloids. Currently, studies in this direction are in

progress.

4. Experimental
4.1. General information

All reagents and solvens were of analytical grade
or were purified by standard procedures prior o use.
IR spectra were recorded on a Perkin-Elmer 658
infrared spectrophotometer, The 'H (200 MHz/ 400
MHz) and '*C (50 MHz' 100 MHz) NMR spectra were
recorded on o Bruker AC-2000 AC-4(0) spectrometers
wsmg TMS ay internal stondand. In C NMR spectra,
the carbon resonances were assigned by wse of DEPT
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experiments. Mass spectra were recorded at an
jonization energy 70 €V on APl Q STARPULSAR
spectromeler using clectrospray lonization. Elemental
analysis data were obtained on a Carlo-Erba CHNS-O
EA 1108 glementul omalyzer. Optical rotations were
measured on Jasco P-1020 polarimeter. Progress of the
reactions was momitored by ‘TLC on Merck silica gel
60 F254 precoated plates, and compounds were
visualized by fluorescence quenching, by use of 1y, or
by charring after treatmen! with a p-anisaldehyde-
AcOH-H:80: mixture in EOH  Column
chromatography was performed on flash silica gel
(230400 mesh sizs).

4.2. Methyl 6-oxohexanoste 6

Yield: 8.871 g(82%); colourless liquid; IR (CHCl3)
Vean 2087, 20521735, 1714, 1252, 678 em’’; '"H NMR
(200 MHz, CDCly): &= 1,60-1.67 (m, 4H}, 2.28-2.35
(m. 2H), 2.41-2.47 {m, 2H), 3.64 (s, 3H), 9.74 (1, 1H);
U NMR (50 MHz, CDClLy): 3= 21,2, 24.0,33.4,43.],
51,3, 173.5, 202.0 ppm.

4.3, (5R)-Methyl-5-(N,N -(dibenzyloxycarbonyl)
hydrazinyl)-6-hydroxyhexanoate 5

To a cooled solution of dibenzyl azodicarboxylate
(9075, 825 g 25 mmol, 1 equiv) and L-proling (287
mg, 2.49 mmol, 10 mol %) in CHyCN (200 mL) at 0
*C, aldehyde 6 (3.600 g 25 mmol) was added and the
reaction mmxture was allowed to stir at the sane
temperature for 2 h and then warmed to 20 *C within
| h. After the reaction mixture became colourless, it
wiss conled to 0 °C, treated with EtOH (20 mL) and
NaBH, (1.2 g), and was stirred for 5 min at 0 °C. The
reaction mixture was worked up by adding agueous
ammonium chioride solution and extracting with ethyl
acemte (3 x 100 mL). The combined organic layers
were dried (NazSOy), filtered, and concentrated under
reduced pressure. The crude product was purified by
silica ge! column chromatography (pet. cther-ethyl
acelnte = 85:15),

Yield: 8.769 g (79%); viscous liquid; [a]n™ =276
(e 116, CHCl); ee >99% [50]; TR (CHCls) Vauy 3453,
2997, 1733 ¢ém''; 'H NMR (200 MHz, CDCls): & ppm
1.52-1.72 (m, 4H), 2.31 (1, J=8 Hz. 2H), 3.50 {5, 3H),
4.13-4.24 (m, 2H), 4.67-4.83 (m, 1H), 5.15 (s, 4H),
7.33 (m, 10H):; "*C NMR (50 MHz, CDChL): § = 22.3,
28.0. 345, 51.5, 5B.6, 60.5, 67.8. 6B, 127.7, 127.9,
1281, 1284, 1355, 1554, 1566, 1661 ppm;
Elemental Anul. Caleed for CniaeN0s: C, 6215 H,
6.35: N, 630, Found: C, 62.18: H, 6,29 N, 627

4.4. (Ry-6-(Hydroxymethyl)piperidin-2-one 2

The solution of 5 (6.0 g, 12.5]1 mmol) in MeOH
{100 mL) and acetic scid (10 drops) was treated wath
Haney nickel (6 g, excess) under Hy (B0 psi)

Blevicrat  § Fliviess K8 NWln Q117 AN

atmosphere for 24 h. The reaction mixture was filtered
over celite and concentrated to give crude y-amino
ester 8§ which on stirming n EtOH (20 mL) in presence
of catalytic pyridine at 50 °C for 5h to fumish crude
eyelized product. Purification by silica gel column
chromatography afforded lactam 2.

Yield: 1,289 g (74%); whitc solid; mp 73 °C (Lit.
74 °C [40]); [a)s™=-22.5 (¢ 1.05, CHCly) {Lit. for 5-
isomer [a]n™=+22.2 (¢ 1.0, CHCl;) [40]}; IR (CHCly)
Vs 3351, 2054, 1668, 1461, 1377, 1112, 721 em’"; 'H
NMR (400 MHz, CDCly): & ppm 1.33-1.52 (m, 1H),
1.64-1.76 (m, 1H), 1.81-1.97 (m, 2H), 2.28-2.46 (m,
2H), 3.21 (broad 5, 1H), 3.41-3.52 (m, 1H), 3.55-3.71
{(m, 2H), 640 (broad 5, 1H); VC NMR (100 MHz,
CDCL): =192, 249, 313, 54.7, 65.7, 171.1 ppm;
ESI-MS; m/z= 152.2] [M + Nal".

4.5, (R)-1-(Benzyloxycarbonyl)-2-(hydroxymethyl)
piperidine 9

To the solution of lactam 2 (0.516 g 4 mmol) n
THF (20 mL) under argon stmosphere was added
BF+EuO (0.564 g, 4 mmol, | equiv) and boron-
dimethy] sulfide (0.304 g, 4 mmol, | equiv) drop wise.
Once H: evolution cessed, the solution was refluxed
for 24h. The renction mixture, washed with water,
dried over anhydrous Na;S0, and concentrated under
reduced pressure to afford the residue as crude amine
aleohol which was used in the next reaction without
further purification.

To cooled solution of amino alcohol and NaHCOx
(0,403 g, 4.8 mmol, 1.2 equiv) in 1,4-dioxane: water
{1:1, 20 mL) was added benzy! chloroformate (D.B18
g, 4.8 mmol) at 0 °C and stirred at that temperature for
Zh. The pH of reaction mixture was adjusted to 2 with
dilute HC! and extracted with dicthyl ether (2 x 50
ml), washed with water and brine, dried over
anhydrous Na:SOs and concentrated under reduced
pressure 1o obtain crude product. Purification by
column chromatography afforded carbamate 9.

Yield: 0.856 g (86%); mp 53 °C (Lit. 49-52 °C
[16]); [alo™ = -30.4 (¢ 1.15, CHCh), {Lit [a]p™ =
+30.3 (¢ 1.15, CHCl) for S-isomer [16]}; '"H NMR
(200 MHz, CDCly); & ppm 1.39-1.68 (m, 6H), 1.82
{broad s, 1H), 2.85-3.06 (m, 1H), 3.59-3.68 (m, 1H),
3 80-3.85 {m. 1H), 4.07 (d, J= 12.6 Hz, 1H), 4.32-4.46
{m, 1H), 5.14 (s, 2H), 7.25-7.36 (m, 5H); "'0 NMR (50
MHz, CDCL): & = 19.3, 24 8, 25.0, 40.0, 52.8, 60.5,
66.7, 127.5,127.7, 1284, 136.6, 156.3 ppm; ESI-MS:
miz=27234 [M + Na]".

4.6. (Ry-N-{benzyloxyearbonyl)-pipecolic acid 10

To a solution of aleobol 9 (0.400 g, 1.60 mmol) in
DMF (10 mL) was added pynidinium dichromate
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(2.416 g, 6.4 mmol, 4 equiv) at room temperature and
stirred ot that temperature for Sh, After completion of
reaction, as scen by TLC amalysis, reaction mixiure
was diluted with water (100 mL) and extructed with
EtQAe (2 x 30 mL), washed with water, brine, dried
over anhydrous Na SOy, concentrated under reduced
pressure to obtamn crude product. The erade product
was purified by flash column chromatography to
obtain pure acid 10,

Yield: 0.299 g (71%); mp 83 °C (LiL 84 °C [13])
[a)o? = +76.8 (£ 0.2, CH:Cls) {Lit. [@)p=+77.6 (e 0.2,
CH:Cl) [13]}; "H NMR (400 MHz, CDCL): & ppm
1.33-1.47 (m, 2H), 1.65-1.72 (m, 3H), 2.24-2.33 (m,
1H), 298-3.13 {m, 1H), 4.08 (dd, /=8 Hz, 11 Hz, | H},
4.89-5.02 (m, 1H), 5.16 (s, 2H), 7.32 (m, 5H), 10.63
(broad s, 1H); PC NMR (100 MHz, CDCls): 5= 20.6,
24.5,26.5,4)1.7,54.3,67.5,127.7, 1279, 128.6, 1364,
156.6, 177.3 ppm.

4.7. (R)-Pipecolic acid 1

A solution of acid 10 (0,200 g, 0.76 mmaol) in ethyl
acetate {20 mL) was stirred under H: (20 psi) in
presence of catalytic 10% Pd/C (50 mg) for 4h. The
catalyst was filtered through a bed of eelite. The celite
bed was apain washed with water, The combined
filtrate was concentrated under vacuum to obtain (A)-
pipecolic acid 1.

Yield: 0.091 g (93%); mp 271 °C (Lit. 271-274 °C
[22]); [a)o®™ = +26.9 (¢ 1.15, water) [Lit. [a}o™ =
+26.3 (e 1, water) [22]}; "H NMR (400 MHz, D:0): &
ppm 1.61-1.73 (m, 3H), 1.85-1.92 (m, 2H), 2.26-2.30
(m, 1H), 2.99-3,06 (m, 1H), 3.43-3.46 (m, 1H), 3.89
(dd, J= 8 Hz, 10 Hz, 1ID); '*C NMR (100 MHz, D:0):
§ = 21.30, 2132, 25.7, 43.7, 57.0, 172.0 ppm;
Elemental Anal. Caleed for CeHyNOy ©, 55.80: H,
E.58; N, L0.B4, Found: T, 55.81: H, 8.55; N, 1081,
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ABSTRACT
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Organocatalytie Chiral Synthesis of Centrally
Acting Muscle Relaxant (S)-Mephenesin

Sharad P. Panchgalle'®, Vijuykumar S, More’,
Abhay 8. Bondge' and Kalimoddin 1. Momin*

Chiral synthesis of centrully acting muscle relaxant (5)-mephenesin
wwass el eved using L-proline catalyzed a-aminoxylation of 3-(2-methyl-
pheaxoyjprogusal s chicality indokion sip. The chira] synthasis
surted with commercially available 2-cresol and was sceomiplished
im four steps with overall yield 56%. The enantiomeric excess of final
produet (Sl-mepbenesin is >98%, The chirl purity was derermined
by chiral-HPLC w-iraﬂ;nlul—ﬂbmlmﬁnmﬂmuhﬂm
owicdation of prmary aleohol 1o aldehyde with lodoxybenzoic acid
(IBX) 55 one of the steps.

Mephenesin, Organocatalysis, L-Proline, a-Aminoxylation, Aldehyde,
ldoybenzaic acid.

Amaong the common proleogenic d-amino acids, only
glycine is schiral and others sre chiral molecules. Proteing made
up of these amino acids are chiral in nature. Proteins ane important
biomolecules found in cells of living organisms. Enantiomers
show different reactions with other chiral molecules. This
indicates that the living organism have different internction
with the enantiomers. In some cases, one enantiomer gives

desired effect on living organism and other enantiomer gives

severe side effects. Duoe to this scientific community turned
towards chiral drug molecules instead of racemic drug mole-

- cules. The quest of chiral drug molecules can be fulfilled by

resolution of racemic mixture [ 1-4] and asymmetric synthesis
[5-8]. The resolution of racemic mixture is not the perfect
solution for petting chiral molecules because half material will
be waste in this method. To overcome drawbacks of resolution
of racemic mixwre, chemists designed asyrmmetric synthesis
by using chiral catalysts, In last century, metal-figand catalyst
ruled over the scientific community [9-12). Use of organometallic

compounds as catalyst have limimitions such as high woxicity
of metal, disposal of metal catalyst after use. ete. In last few

decades, use of chiral organic molecules as catalyst has emerged

~as front runner and the world came across the term “organo-

catalysis” [13-18]. Organocatalysis gained the recogmtion in
the form of 2021 Nobel Prize in Chemistry to Prof, Benjamin

List and Prof. David W.C. McMillan. In recent years, many

organocatalytic reactions are reported for getting variety of
chiral molecules and chiral building blocks [19-23].
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En vear 2003, Hayashi o7 al. [24], MacMillan et el [25]
and Zhong [26] independently reported the organocatalytic
o-gmimoxylation reaction of aldehyde for synthesis of chiral
1,2-diols. This method of preparation of chiral 1.2-diol has
several favourable things such as cheap antipodes of proline,
low catalyst loading (10-20 mol %), high enantioselectivity and
high yield of 1.2-diols.

3-Aryloxypropane-1.2-diols (Fig. 1) are chiral building
blocks tor hicactive compounds, Some important d-aryloxy-
proane-1,2-diols are listed in Fig. 2. Literature survey revealed
that there are many routes for chiral 3-aryloaypropane-|.2-
diols involving vse of metal catalyst such as osmium fetroxide
{Qs0)) for dihydroxylation [27], Jacobson cotalyst for hydro-
Ivtic kinetic resolution |28.29| and enzymatic resoluton | 30,31

E.IH
e, S e %

(&) mixture (&)-isomer

Fig 1. TArylony-1.2=-popapccdins

CHs
oH
o I o I

2
.
3 CH4 4

Fig. 2. Some importan 3-aryloay-1.2-propanedinls

[A)-isamar

QOur group was first o apply L-profine catalyzed asym-
metric g-aminoxylation reaction for synthesis of chiral
3.aryloxypropane- 1,2-diols. In 2009, the synthesis of (5)-3-
(1"-naphthoxy)propane-1,2-diol (1) in > 98% e and subse-
quently compound 1 converted into B-blockers viz. (§)-prop-
ranolol and (§)-naftopidil |32], Using the same methodalogy,
the organocatalytic asymmetric synthesis of (5)-guifenesin (2)
and subsequently conversion of compound 2 into antibyper-
tensive drug ($)-moprolol and skeletal muscle relaxant (R)-
methocarbamol [33] is ulso reported.

(5)-Mephenesin (3) is 2 well-known centrally acting muscle
relaxant. Literature has some reports for synthesis of compoand 3.
Earlier reports involve dibydroxylation [27] of alkene with
50, enzymatic resolution of racemic diol [30] and chiral pool
approach [34]. Till date, nobody synthesized (Si-mephenesin
(3) using organocatalysis. With our organocatalytic expertise
towards the synihesis of chiral 3-aryloxypropane |, 2-diol, we
planned asymmetric synthesis of (§)-mephenesin (3) using L-
proline catalyzed ce-aminoxylstion reaction of aldehyde.

FTERPERMENTAYL. 0

Reagents and solvents were of analyiical grude or wore
purified by standard procedures prior w use, IR spectm were

recorded on a Perkin-Eimer 16135 FT infrared spectrophoto-
meter. 'H (200 MHz) and "'C (50 MHz) NMR spectra were
recorded on a Bruker AC-200 spectrometer. The cirborn reson-
ances were assigned by use of DEPT expenments. Mass spectra
were recorded ot an jonization enerey 70 eV oon APL ©
STARPULSAR spectrometer using electrospray ionigation.
Microanalytical data were obtained on a Carlo-Erba CHNS-
O EA 1108 elemental anglyzer. Optical rotation was measured
on Jasco P-1020 polarimeter. Progress of the reactions wis
manitored by TLC on Merchk Silicn Gel 60 Fu. prectated planes:
and compaumds were visuilized by fluorescence quenching, by
use of I; or by charring afier treatment with 4 p-anisaldehyde—
AcOH-H:S0, mixture in ethanol. Column chromatography
was performed on flash silica gel (230-400 mesh size).
3-(2-Methylphenoxy)propanal (T): To a 100 mL two-
necked round bottom flask equipped with rellux condenser
and rubber septum was chasged 2-cresal (6) (2. 160 g, 20 mmol)
and 1045 agueous NaOH solution (20 mL) and stirred, Alter
Formation of homogeneous solution, 3-bromoprapancl (3056 g.
22 mmol) was added and reliuxed for 6 b, The progress of
regction was checked by TLC analysis, After completion of
resction, the reattion mixture exirpcted with CH;Cls (2 % 50
mL). The combined organic liyver wis washed with wuter (1 x
S0 mLJ, brne, dried overaniyvdrous NSOy, filtered and concen-
tristed on rotary evaporator under reduced pressure. Residoe
wits purified by flash columa chromatography (sihca gel) using
EtDAc-petroleum cther (15:85) as an eluent, affording the
aleohol 7.Yield: 2357 g (7196:): vellow oil; 'H NMR (200 MHz,
CDCL) 6 ppm: 201-2.13 (m, 2H), 2.22 (5, 3H), 388 (1, / =6
Hz, 2H), 4.12 (1, J = 6 Hz, 2H}, 6:82-6,91 {m, 2H), 7.12-7.20
(my 2H): "C NMR (50 MHz, CDCly) & ppm: 15.85, 31.81,
549,29, 64,59, 11052, 120,02, 126,11, 12648, 1 30.25, 156.58.
3.(2-Methylphenoxy)propanal (5): To a 50 mL two neck
round botrom fladk equipped rubber septum and two-way stop
cork with argon balloon was added alcohol 7 (2.098 g 12.63
mmol) and anhydrous DMSO (15 mL) and surred. To this
stirring solution wus added iodoxybenzoic acid (IBX. 5.304 g,
18,94 mmol, 1.5 equiv.) and contént of flask was stirred al
room temperature for 2 b The reaction mixture was diluted
with witer { 10 mLY and then with diethy] ether ( 1T mL.), The
two lnyers were sepamlted and diethyl ether layer was [itered
through a bed of celite. The filirate was washed with waer (2
% 500 mL)y, bring, dried over anhydrous Na:S0., filtered and
voncentruted on rotary evaporator under reduced pressure to
alford aldehyde 5 Yield: 1.866 g (90%); yellow ml: IR (CHCIy,
cm''): 3064, 3004, 2058, 2837, 2358, 2046, 1725, 1593, 1504,
1253, 744: 'H NMR (200 MHz. CDC1) & ppm: 2.17 (5. 3H).
2.87-2.94 (m, ZHD, 432 (1. J = G Hz, ZH), 6.82:0.91 (m, 2H),
7.11-7.20 (m, IH), 9.88 {1, J = 1.77 Hz, 1H): "'C NMR (50
MHz, CDCL) & ppm: 1585, 43.00, 61,44, 110,76, 110.95,
120.59, 126.59, 130,50, 156.30, 200,36 ppm,
{§)-3.(2-Methylphenoxy )propane-1,2-diol ar (5)-
mephenesin (3): To a 100 mL two-necked round bottom flask
cquipped rubber septum and two-way stop corked with argon
balloon was added aldehyde 5 (0401 g 5,494 mmol) and
nimosobenzene (1587 o 5454 mmol) smd acetonfitnle (5
mbL) and stirred at -20°C, To this stiming solution wis added
L-proline (0.126 g, 1.095 mmol, 20 mol %). The reaction
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mixture was stirred ut -20°C for 24 h. To this cooled reaction
mixture, methanol (25 mL) and NaBH. (0.313 g, 8,236 mmel)
was added and resction mixture was stirred for 10 min at -20
C. Phosphate buffer was added to reaction mixture for quen-
ching of reaction. The reaction mixmre was extructed with
ethyl scetate (3 % 50 mL ). The combined orgamc phases were
dried over Na,SO.. filtered and concentrated on & rotary evipo-
rator under reduced pressuce to affurd crude aminoxy alcohal.
The crude aminoxy alcohol was used as it was for next step.
To a single necked round bottom flask coniaining crude
aminoxy alcohol wis added methanol (30 mL) and then added
106 PAIC (70 mg) carefully. The reaction mixture was then
stirred under o hydrogen atmosphere (1 atm. of Hs) for 6 h
The reaction was monitored by TLC analysis, After completion
of the reaction, the reaction mixture was filtered through a
celite pad and then concentrated to near dryness. Purification
by flash column chrematography (silica gel) using EiOA¢-
petroleum ether (30:60) as an eluent afforded {S+-mephenasin 3.
Yield: 0.880 g (RR%); white crystals; m.p.: 90-91 °C | Lit. [34]

Tmps 9091 °C): Jogb=-19.16 (¢ 0.910, hexane:2-propanol
1) [Lv [30] Je]f=-19.16(c 0.910, hexane:2-propancl 4:1)]
et SR | Chiral HPLC anatysis: Chiraleel OD (250 % 4.6 T
colummn: eluent: 2-propanol: petroleum ether 7.5:92.5 flow
rate: | mL/min, detector: 220 nm te = 15.85 min, 1 = 15,18
minj; IR (CHCL, em™): 3448, 3064, 3004, 2881, 2580, 1632,
1647, 1593, 742 cm’. 'H NMR (200 MHz, CDC1)) & ppm:
1.63 (brs, 2H), 2.22 (. 3H), 3.73-3.91 (m, 2H), 3.93.4.20 {m,
3H), 6.80-6.92 (m, 2H), 7.12-7.19 (m, 2H); "CNMR (50 MHz,
CDCLy) & ppme 1617, 63.79, 68.97, 70.54, 111.06, 120,83,
126,38, 126,87, 130.74, 156.37 ppm: LO-MS: ms = 205, I6
(M" + Nay. Anal, caled. (found) % for CuH 0, C. 65.92 (65.87);
H. 7.74 (7.76).

Tk
The retrasynthetic analysis of (5)-mephenesin (3) shows
that e ompotmd 3 can be exsily obtained from aldehyde 5 throngh

L-proline catalyzed (-aminoxylation reaction and aldebvde §
_ an be easily obtuined from 2-cresol (6) (Scheme-I).

OH

CH, : Gy : CHy
3 -] ]
Seheme-1: Rowrosynihesic analysis of (Nmephenesin

As per retrosynthetic analysis, we started the synthisis of
(S)-mephenesin (3) with commercially available 2-cresol 6
(Seheme-IT). 2-Cresol (6) on refluxing with 3-bromopropanol
1 presence of aquecus NaOH solution undergoes Williamson
reaction and afforded alcohol 7 in 715 yield. The axidation
of primury ulcohol 7, carried out by treating it with 2-iodoxy-
benzoie acid (1BX) in anhydrous DMSO at room lemperatnre,
gave sldehyde 5 in 90% yield. The triplet ot 9.88 & ppmin ‘H
NMR spectra and peuk at 200. 36 8 ppm in 'C NMR speeirs
confirmed the presence of uldehyde group in compound 5.
For a-uminoxylation resction, a solution of uldetiyde 5 in
acetonitrile treated with nitrosobenzene in presence of L-proline

o
tﬁ Qﬁ("-.("[]r'ilﬂf-i:i-ir{."ﬂ
|

Lot s
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CHy 3 1
7 5
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Scheme-IT:  Reagents and conditions: (0) 3-bromopropannd, 1635 s NsDH,
reflun, 6 8, 719%; (b) 2-iodonybeneic acid, (CHiWSO, m, 2 h.
Q0 i) Nitrewobenzrne. L-proline, CHAON, -30 °C, 24 b then
NablH., McOH, ~20°C, 008 ki (d) 10% PAC, MeOH. He 11 B
B Tor pweor sieps #555

(20 mol%) at -20°C for 24 h and resultant solution then treated
with NaBH. in methanol in same pot 1o afford crude aminoxy
compound 8. The crude aminoxy compound 8 without purifi-
cation treated with H; gas (1 atm) in presence of 10% Pd/C in
methanol resulted in breaking of O-N bond and afforded
(5)-mephenesin (3). The 'H NMR spectra of (§}-mephenesin
(3) shows the methine proton at C-2 overlupped with two
methylene protons of C-1 at 3.93-4.20 § ppm, The 'H NMR
spectra and "C NMR spectra of (S)-mephenesin (3) were in
good agreement with the structure, The aptical purity of (5
mephenesin (3) was determined by chiral HPLC using Chiralcel
OD (230 % 4.6 mm) column and was found to be >98%. The
catalytic cycle for c-aminoxylation reaction of aldehyde is
shown in Scherne-TTT,

-

Sresen o
N ‘1‘/4 -

"
67 H-g
Sebeme-TIN: Citalyic cyche of L-peedine caalyred a-umimoxylation of
aldeliyde

Conclusion

An efficient and enantioselective synthesis of centrally
acting muscle relaxant (§)-mephenesin was achieved in 6%
overall yield starting with commercially available 2-cresal.
The L-proline catalysed a-aminoxylation reaction of aldehyde
was the chirality induction suep and afforded >98% optical purity,
High yiclds, high ee, availability of ng ial and organo-
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catalytic green asymmetric reaction are highlights of this
approach.

One of the authors, SPP, thanks Deparoment of Science

and Technology for financial support K. M C. College. Khopol.
India under DST-FIST schem:.

I

1.

Wl Brooks, W, Guids and K.G. Danicl, The Significance of Chirality
m Drug Deslgn and Developient, Care Tap Mad. Chem., 11 7640
2001

i & .

LD, Barrun, Chirality end Lile. Space Sci. Rma, 138, KT (ZU0E)

Mg e 0 0T f ] B4 -NIT-G2 547

F Fuigl, B Fogissy, M. Nogradi, E Palovics wad ), Schindler, Simiegien
in Opifeal Resslution: A Practical Guide, Ttrahesdron Ay, 19,
519 {208,
btigsclidologg 10, 1016/ letasy J008 02,004

A Glumem and HLY. Aboul-Enein, Lipase-Medinied Chiral Resolution
of Racemates in Orgamc Sobvens, Tetraledwon Ao, 15,3331 (2004

Inbipretfd ot g/ 10, | 016] tenany 2004.09.012

[ Ager and ML Eaxt, Asymmeiric Synthetic Meilwdolegy. CRC
Fresa, Boea Ruon, Bd - 5L ppe 1-512 (1995)

M. Chiristemann ind 5. Brase, Asyrmetric Synthesis: The Essentials,
Wiley: New York, Ed: 2nd. pp. 1395 (2007)

1.0 Morriaon, Asymmesric Symthesi, Academic Press: Now York, sl
15, pp 1=392 (200120

W Andeushk und N, Andrushikio Stereselective Synihens of Drogs
and Naturnl Producrs, Wiiey: New York, Bd.: st pp, 1-1636 (2013}
W.5. Knowlex, Asymmetric Hydmgenation (Nobel Lecture). Angew
Eherm. Ink Ed. &1, 1998 (2002,

ANIEL99823.0.COD-8

. Noyorl, Arymmettic Catalysis: Science and Upportunities [Nl
Locmre), Angew. Chem, I, £, AL 2008 (2002%
2 a7y - 4

ANIERO-2 0002 -5

KB, Sharpless, Searching for Meow Reactivity (Mobel Lechmre ), Adeien:
Chem [nt. Ed. 41, 2024 Q20023
mwmwumhm
ARUTINEA ) C03-0

FID. Towte snd 5 -L. Yo, Asyrametric Synibesis Enabled by Orgnmsmutallic
Complenes, Crgampntetallics, 38, JH99 (T

ppcdfidoi org/ LU DR Lfavs cxganomet Sh00627

P1 Dalke and L. Mosan Ensntosclective Oeganocotalysia, Angem
Chem_ fnt Ef., 40, 3726 (2001)

ANIEIT263 0 CO2-0

FL Dl&ﬂﬁLmhhmdeh.Mm
Chem Int, Ed., 43,3138 I‘_.Hlai}:

Yttt eyl 10, A DML, 2OC4T0G51
RN Houk amd B Lisy, Asymmetric Organocunlysis, Aci Cheen, Rea

a7 487 (2004);

higps:fidoiorg 10,102 s MOl bw
. B List, Orgusocadalywie A Comiplemeniary Citalyss Sategy Advance

Organic Synthesic, Ady Snth. Cigtal,, 346, 1021 (X004)

Tttt om0, (N indsc 200404 163

. Bolm, cduuusmmpﬂ: Midebes A Socoess Story in Modery
Catnlytle Chemisiry, Ady Swth. Coral , 306, 10722 (20041

i adfido. g 10,1000 aider JO0HMZ LY

1 Seayed and B, List. Asymmetric {ganpeatalyses, Ceg. Biomal
Chem., 3, 719 (200GS5):

'ﬁ%ﬁmim. NATO i oA\ inad

Maul Rasika ﬁ-;.:r..-‘..i-jj'h,';,' a, 1'-|.::;-l .

Tq.Deoni Dist.Later

19

21.

8

T

29.

¥ 4

13

Y, Thang and W. Wang, Recent Advances in Oirganticatilylic
Asyromatrie Micharl Reartions, Catal. Sei. Technal.. 2. 42 (202,

b ol org/ 10 L CYDU334H

B List, RA Lerner and CUF Basbas, Proline-Catilysed Direct

Asymimetrie Aldol Resetlons, J, A, Chem, Soc.. 122, 2395 (2000)
@ kel

Y. AlvarceLasan, . Murques-Lopes snd B # Herrent. Organncanilytic
Enantinselective Henry Reactions. Spnmerey, 3 2200 (201 1)

; 10 XA sy MR 20
ML Seowee, 1LE Cievera, Y. NG and D0W - WM. Esantionelective
Ueganacaniyic Redoctiee Amthatkon. J An, ey, Soac, , 128, B | 20061
g didon ot 10, | U2 157 1200
T Vilaiven mnd W, Bhuntmmsovin, Crganicatalyeed Asymnetric @
W#Mwﬂnﬂm::lmmdn-mufcmuw
Maleeieler. 15, 917 (20105
hitpsutdol org/ 10 I3 melscule LMZ02LT
Y. Hayashi, 1. Yamaguchi, K. Hibing and ML Shoygl, Direct Proline
Cistolyred Asymmeiow o-Aminoxylition of Alkbchydes, Tetrahedren
Lett, 44, 5304 (2003,
Lutspm AL g L 00 A OG0 it 2 VAT
&P Brown, MP Brocha, 00, Sig and DWC M M ilkam, The Ljnect
and Enastinacieetive Organoeatibviie @-Oxidation ol Abdebydes. £ Am,
Chem. Sor. 125, LUSS (20035,

ipsatiol, org! L0 |02 LI E19Gs
G Zhong. A Facile and Rapid Route to Highly Esantiopure 1,2-Diols
by Marwe! Catalylie Asvmmetric te- Arminooy Lt sl Aldhyides, Angru:
Cliern, fut. Ed 43 4347 (2003);
Do omg! L1 |02 fnids 200G S 20UF
LA Saypyed, V.V, Thakue, M.D. Nikalje, G K. Dewhar, S Hoonkur na
A Sudhilol, Asymmmeric Synihissis of Ayl ppropansl amites v OaDe
Catalyrod Asyminstic Lhibyydrony Ingjun, Tirivadseetiom, 61, TR (2SN
g ik i
M. Muthukristman. DR Garid, B Joshi and R.A Jowhil, Comcie
Synibusin of P-Blockers (53 Metprolol and (5)-Beuaolol using
Hydrolytic Kinene Resohulon, Terruhedron, 63, 1872 (2007},
g tfedont ! 10,1011 6 41, 20061 2010
RB. Kawibekar and G.-1. Kim, Enantiosslective Syuthesis of b
Blockers ol Hydoslytle Wineth: Resolution ol Terminal Chcdmnes by
whbaey Pltallic Chiral [ 122 | evclohazanes | 2-bylibiinitolmedy -
dynet k| phamoibinn | 12+ Jeoitaislt (| Cax sabem) |- Type Crimplixis. Mel
Ol e, 91, 317 (20081,

- P -

F Theil. §, Ballschuh, A. Ksssh snd H. Sehick. Kinutio Resotuon of

s 34 2-Methyiphenoxy jpropane-1,2:diol (Mephenesin by Sequenitl
Myﬂ‘mm’lﬂﬂk&ﬁtmm-l ([EIRE LA
it b i/ W0 L0 L OS0057 - 41 EIULIEOLSE

. E Theil. K Lemhe, § Haibwohat, A Konach and H. Schicl, Lipae-

Culalveed Hesnlation of L-Arvlaxy 1, 2-propanedinl Deriviitives
fowhrdy an legooved Adtve Sie Moidel of Preuielemnonas eepucid
Lipase (Ammni P5), Tetrmbedion Axyinni, 6, 1323 (R3]

i ¥l

4 P, Panchgalle, R.G. Gore, % P Chavan and UK. Kalkors,
Organseatalytic Enantioselective Synthesis of p-Blockers: (5}
Propranclol and (5)-Nafiopidil, Tetrahedms Asymes.. 20, 1767 (2009}

i erg 10, LU 16l etasy. 2000 (7 00T

5. Panchgalle. 8.5 Konre. SP. Chiavun ad U R Kalkane. Exploration
ol LeProfine-Cainlyzed o-Aminnaylation of Aldehyde w (§)-
Gualfrgesin-Reluied Diig Molecules, Stk Conmmnit, 41, 1938
(200 1%

MMMMMHHﬂﬂl

AN Brodikhin, Z.A. Bredikhing, Y.G. Noyikevs, AN, Pahigin. Dy
Eakharychoy and AT, Gubaldullin, Thees Diffcrent Types of Chornlity-
Driven Urystallization within the Serics of Umifarmly Substitsted
Phenyl Glyeeml Ether, Chirality, 30, IH2 (20085

£

x i R
L IRtnE bR

U Lot Tq. Deun Dis

i
| jiut 4

-
r
Jun—

yolmz, Deonl



2022 -273

B
(SJIF) Impact Factor - 8.575 ISSN-2278-9308

B.Aadnhar

Peer-Reviewed & Refereed Indexed
Multidisciplinary International Research Journal

October -2022

[SSUE No-372 (CCCLXXII)

Chief Editor Editor: Executive Editor:
Prof, Virag S. Gawande Dr.Dinesh W.Nichit Dr.Sanjay J. Kothari
Director . ]:'nncipal ) Head, Deptt. of Economics,
Asdhar Social Sant Gadge Maharal & 5 Tompe ArtsComm,Sci Collage
Research & Development Art's Comm,Sci Collage, : 3
Training Institute Amravati Walgaon. Dist. Amravati. Chandur Bazar Dist. Ampavatl

The Journal is indexed in:

Scientific Journal Impact Factor (SJIF)
Cosmos Impact Factor (CIF)

International Impact Factor Services (lIFS)




B.Aﬂdhﬂrl Pevr-Bevlowed & Relcived Dt vod dlahidichplingey Liternatlil Rescarel Joiiiil " tq"qN :
| 2278-9308
~ ) Impact Factor -(S]IF) -8.575, Issue NO, 372 (CCcixxi) October,
2022
Impact Factor - 8.575 ISSN - 2278-9308

B.Aadhar

Peer-Reviewed & Refereed Indexed
Multidisciplinary International Research Journal

-t T P e

October -2022

ISSUE No - 372 (CCCLXXII)

Sciences, Social Sciences, Commerce,
Education, Language & Law

Prof. Virag.S.Gawande
Chief Editor
Director
Aadhar Social Research &, Development Training Institute, Amravati,

Dr.Dinesh W.Nichit
Editor
Principal,
sant Gadge Mahara) Art’s Comm,Sci Collage, Walgaon. Dist. Amravati.

Dr.Sanjay |]. Kothari
Executive-Editors
Head, Deptt. of Economics, G.5.Tompe Arts Comm,Sci Collage
Chandur Bazar Dist. Amravati

Aadhar International Publication
For Details Visit To : www.aadharsocial.com

© All rights reserved with the authors & publisher

Website — www saidharsocial.com Email - aadharsocial @ smail.com.

P TR TR T W TR S e————

AR . .. D B B Do s 6 s



Bu;ﬂdhﬂ.r’ Peer-feeylewed & Rofvrved Dadexed Mudiciplinary Inter patiotial Boscascl Journal

! OISSN:

| 2278-9308
““3  mpact Factor -(SJIF) -8.375. Issue NO, 372 (€CCLXXIN) L;ttﬂ ber,
022
FTASATET WG WETeTd s qTrATE TT=ANEAl -
32 135
=t T AvE =1, wdET AT
33 WS aTenhe ST e T, =Y. TOTET T =S 138
34 Wﬂm‘ﬁwqﬁm T, YA EIEET 141
- =f, gau= |eEas g = miEaE AT 4
1
st gefte SO = fesm | TSA
36 Stz WA | TF AAATHA =f, &7 ma AT 148
Forerors ATETATE ATEEATS ATA AT AT
37 ] 151
areredt FEfiaTE g
38 Globalization in Modern Technologyand Development of Indian S8
Classical Music Dr. Pravin R. Alshi
39 Tt AT = wig fevmor | 161
40 FETASA ArETHA B AraTEATET T - v iR s 164
s 9T, WETY 0.9
,{V Demonetisation: A Boon Or Bane Dr. Sulochana S. Dengale 170
42 | st wifea g - AEE 2. stayeet stz wrETOl 176

vi

Website — www,aadharsocial.com  Email - aadharsocal @ gmail.com.




B-Aﬂdhﬂf} Peer-Hovlpwed & Referved Indeved Mubtidisciplinars International Resoarch Journol l ISSN :
t 2278-9308
ha [mpact Factor (SJIF) -8.575, Issue NO, 372 (ccoixxn) l October,
L 2022

Demaonetisation: A Boon Or Bane
Dr. Sulochana S. Dengale
Dept. of Commerce, Kai. Rasika Mahavidyalaya, Deoni

Abstract

Demonetisation was effectively planned by the think-tank bt suddenly declared in an
unplanned way to curb black meney in Indian econuy. The cash ban cauyed considerable damage
1o the wheels of the economy in the form of forced unemployment. The Indian informal sector, which
provides 80 percent of total emplayment was much affected. The reverse migration of work force
necessitated them to adopt to @ meal per day. Nearly, 2.5 lakh workers in leather ingfustry, 20,000
warkers in diamond industry [3% to 20% of daily wagers in Jewel sector have became jabless. The
Gross Domestic Product (GDP) estimate was reduced to 7.]% from 7.5% for the vear 2006-17 by
the Gavernment itself. The International Monetary Fund (IMF) has also Lervered the GEP forecast
to 6.6% for 2016-17. New Investments fell by 50% in post cash ban, Rupee volue also declined by
1.69% on 15.12.16. The surgical strike on black money has devailed the investors' confidence n the
stock marker in the beginning. The cost of Demonetisation is estimated ol Rs. 4.3 trillion including
the GDP losses, The Government felt the impact is transient, but the gconomists viewed it as firing
cannonballs to kill mosquitoes. To conclude, Demonetisation is o long pending measure to curb
black money. In addition, the govern- ment has to employ in time all other pertinent measures in an
exigent mode to make the cash ban a grand success.
Keywords
Demonerisation, Brexit 2015, fake indian currency notes nétwork, private final consumption
expendinevre, cash centric, AMRUT, RERA, Benami Transaction Act, CROT, industrial lohby, cvber
security, USSR, CIS, corparaie govermanie reforms.
Introduction
The Indian Govi. gave an unexpected shock to s citizens on 8" Nov, 2016 by nullifving high value
currency. The three big surprises of 2016 viz., Brexit 2016, Donald Trump Win and the India‘s
Demonerization created an uncertainty in the Indian economy’. The Annual Report of Reserve Bank
aof India (RBI) 2015- 16 revealed that total bank notes circulated in India were valwed at Rs. 1642
trillion of which nearly B6% were of Rs, 500 and Rs. 1000 denomination.
The Diemonetisation of such high value notes grinded the Indian economy to a virtual halt.
Cash Is King
The informal sector which provides nearly B0% of toial Indisn employment 15 cash centric. The
sector consists of 21000 unorganized markets, 38.3 million small and medium size emerprises.
About 92% of the trade in Fast Moving Consumer Goods (FMCG) 15 taking place across pelty shops
(Kiranas) in India’. As the note ban move was sudden and unplanned, it caused considerable
inconvenience to the daily wagers and working class. The earlier attempts to demonetize the notes in
1946 and 1978 did not affect the working class since less than 5% of population had access 1o those
high value notes’. The recent step to cash ban is a bold step and daring to implement because
outcome is uncertain.
Statement of the Problem
Since independence, corruption, black economy and sponsored terronist act were a major hurdle for
India’s economic growth. For instance, India stood 76™ rank out of 168 mations in International
Corruption Index 2015, Moreover, the Income Tax raid held between April 2014 and Nov 2016
unearthed nearly Rs, 31,277 crore black money and Rs. 2164 crore worth of undisclosed assets”. The
RBI had detected nearly 6.5 lakh fake notes of higher value in circulation as per its Annual Report
2016%. From 2013, 205 out of 608" districts in India were badly affected by terronsm and such
incidents are more frequent at present. This provoked the Indian Army 1o conduct surgical attacks on
enemies. Fake Indian Cumency Notes (FICN) Network is funding the terror networks in India.
Because of this India lost nearly 707 lives and more than 3200 were injured so far. The recent bout of
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Demonetisation was a long pending affair a8 Rome was not built in & day. Finally the gowt.
announced the cash ban on Nov 8, 2016 anticipating the short term pain for long lerm gain 1o the
society
Transient Impact of Demonetization
Demonetisation has coused a sudden breakdown in Indian commercial eco system Cash cenmie
sectors were virtually shutdown. The rural population became job loss: Poor and working people
have been dislocated and their livelihoods were irreparably damaged. Farmers could not buy inputs,
privale hospitals retused fo treat patients who had only old notes. Some of the working class found
difficulty in buying food and forced to adopt a meal per day. Wedding and other social evenis were
disrupted because the working class did not have access to structural set up 10 adopt 1o this shiock
doctrine economics.
Demonetisation And Employment
The job crearon is always a challenge to the Govi. even before demonetization. The cash ban
resulted in more job losses in various sectors of the economy, Nearly 2.5 lakh workers in leather
mdustry and 15% 1o 20% of daily wagers in jewel sector became jobless® Majority of ceramic tiles
units were closed i Gujarat. In Surat. more than 20,000 workers in diamond sector lost their job,
The Demonetisation results in reverse migration of work force thereby crores of people lost their
earnings’. According to Sitaram Yecherury, CPL, since 8" No 2016, four lakh jobs were vanished and
more than 31.9 million textile workers have not been getting wages. All India Manufacturers
Association (AIMA) projected a drop in employment of 60% and loss in revenve of 55% 10 its
member units during post demoneti- zation. Indian infrastructure sector saw a cut of 35% in ite
employment mainly due to cash crunch'’,
The Budgel 2017-18 created a positive impact on Indian job market. According to Rituparma
Chakraborty, Teamlease, budget directly suggests employment for youth in tourism, footwesr,
leather, texule and manufacturing industries. Relaxation of tax on corporate from 30% to 25% wall
increase the employment by 5 to 10%. As investment focus on intrastructure. it also going to boost
employment in the sector, The digital payments also encourage job crestion in cyber security and
allied sector.
Demonetization and Investments
As per the World Bank Report, Capital formation in India has downward trend since 2011 In
addition, Demonetisation has created an uncertainty in the flow of investments. New investments fall
by 50% in post demonetization, The investment proposals which were 227 prior to cash ban declined
to 177 till 31" December 2016, The value of investment proposals were dropped from Rs. 81,8
thousand crore to Rs. 437 thousand crore during the period, The Private Final Consumption
Expenditure (PFCE) reduced from 7.5% in 2015-16 to 5.5% in 2016-17""
But the Govi."s commitment o macroeconomic stability like lowering inflation. reduced bank rate
and bank depesit rate, the sharp reduction in current account deficit became strong fundamentals for
India 1o atract more investments. The Govt. of West Bengal received investrment proposals worth
Rs. 2.35 lakh crore on January 20177, The union budger 2017-18 also paved way for u healthy
nvesiment atmosphere in Indian economy.
Demonetisation and Gdp

The contraction in cash supply slowdown the GDP. The Govt. OF India also lowered its GDP
estimate from 7.6% to 7.1% for 2016-17". In addition, the International Monetary Fund (IMF) has
also lowered its forecast for Indian GDP from 7.5% to 6.6% for the year 2016-17" Dr. Montek
Singh Ahluwalia, former Deputy Chairman, Planning Commission also projected India’s GDP
between 5% to 5.5% for the year 2016-17 mainly due to demonetization. But Amercain Rating
Agency ‘Fiteh’ projected India's GDP at 6.9% from earlier 7.4% for the fiscal year 2017, The
Indian rating agencies ICRA and CARE also down grade the GDF 1o 6.8% in FY 17 According to
Mahesh Vyas, CMIE, India's GDP growth will shift down to 6% per annum for next five vears from
2017-18 because of demonetization’. But budget 2017-18 stated that Demonetisation will bring
clear and bigger GDP because affect of cash ban is not expected (o spill aver 10 2017-18. The GDP
growth is projected between 6.75% to 7.5% for 2017-18. The capital expenditure is increased by
almost 25% in budget. The fiscal deficit is 3.2% in 2017-18 and 3% {n 201819 The Revenue deficit
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for 2017-18 is at 1.9%, The FOREX reserve s at $361 billion in January 2017 which is enough to
cover the next 12 months imports hill"’

Demonetisation and Rupee

The demand and supply of cumrency will determine its value, Since demonetization, Rupee has
depreciated by 1.69% from Rs. 66.63 to 67 75 on 15.12.16. Such declining trend will continue till
curmency circulation is fully restored. The currency circulation which was | 1.8% on November 4.
2016 reduced to 6.5% on 20.01.2017. The US Fed Interest hike from 0.5% 1o 0.75% resulted in fund
outflow 1., nearly $1.4 hillion Foreign Investors Fund was pulled out of Indian Stock Market from
November 7, 2016 to December 12, 2016, In addition, FOREX reserve also dropped from $367.04
billion 10 535967 billion during the camesponding period’”. The cash withdrawal limit was lified for
current accounts from February |, 2017 onwards. The savings bank account helder's cash
withdrawal limit likely to do away by February 2017 end. The end of such tmnsitional pan will
augment the money circulation in pear fumre which has postive impact on Rupee. The
Proiectionism policy of Dopald Trump, the US Fed Interest policy change finally resulted in
strengthening the valoe of USD. The REI fixad the reference rate of Rs. ot 68,2043 against USD on
27.01.2017".

Demonetisation And Real Estate

Indian real estate is cash intensive. In addition, the sector had been witnessing a slowdown for the
past three vears, Since demonetization, nearly 7% declined in property registration in Mumbay. The
rate of home sales had fallen by 50% and price by 20%. Union budget 20017-18 has focused a good
deal in real estate which is beneficial 1o home buyers, developers and investors, The proposed
infrastructure status to affordable housing, including a pledge to build one crore rural homes in next
two years become a boost to Indian reality. According to Sunil Rohokale, ASK Group. the
mfrastructure stats o reality opens up a lot of avenues 1o raise capital domestically from Insurance
companies and pension funds. The policies like Smant Cities, Housing for All by 2022, AMRUT,
Real Estate (Regulatory and Development) Act, Benami Transaction Act including GST Act will
bring more transparency in the sector. But pricing 15 a major problem 1o all stakeholders in the
Industry.

Digitalization and Deéemonetisation

In India. the average no of card transaction per inhabitant is mere 6.7 compared to UK (201.7). India
15 emergng as digital India. Now it is at the cusp of & massive digital revolution, The Govt. had
assumed that a significant portion of illegal assets is stored in the form of high value currency, Till
30.12.2018, around Rs. 14,97 wrillion banned notes were deposited into banks which equals to 96.5%
of total bannad notes. It means that only Rs. 54,000 crore notes failed to make it back. The 96.5%
deposits include Rs. 80,000 crore of repayment of loans, Rs. 25000 crore deposited 1n dormant
accounts, Rs. 16,000 crore deposited in co-operatives and Rs, 13,000 erore deposited in Regional
Rural Banks. Besides, more than Rs. 2 lakh deposited in each account over 60 lakh bank accounts
during the period™. As identifying black money in the mess takes time, the poal post of cash ban was
shifted owards digital economy. Generally, the cash drive economy ultimately resulted in mounting
of black money. The digitalization makes services faster, formal and socountable. The mobile wallel
transaction per day rose |2 times in post demonitistion. As average value of transactions had fallen
from Rs. 750 1o Rs. 500, people started to use digital way even for petty expenses. "PavI™M" showed
three fold rise and “Oxygen” by 160% rise during the post shock therapy. The rural masses have
started embracing digral payments through mobile wallets. Specific tax incentives and prizes offered
for digital mode of payments 1o motivate people 1o follow digital way.

Indian Stock Market - Post Demonetisation

Actually the surgical strike on black money shook the investors' confidence, The BSE SENSEX
expenenced a bit lower of 6% on the very next day of cash ban. As Warren Buffer rightly said, ‘be
fearful when others are creedy’, the volatility in the stock markets cansed uncertainty in nothing but
buying opportunitics. BSE SENSEX chimbed the best weekly gain in § months of 063% on
27.01.2017. The Nifty also guined (.45% during that weekend™'. According to Porinju veliyath,
Equity Intelligence India, Demonetisation drive brought a long term positive impact on Indian formal
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sector. To compete with infarmal sector, the formal sector has to mobilize huge investrments from th

stack market.

The Uinion Budget 20017-18 15 continued with tax exemption for long term capital gamn fromi shares
which ruised BSE SENSEX by 485.68 points and Nifty by 155.1 points on the day of budget itseif—
TABLE 1.1: SIMPLE MOVING AVERAGE PRICE OF BSE SENSEX BEFORE AND

AFTER DEMONETISATION 1
; I0-06 | 20.07-2016w % | 00122016 % Market price %
Naine of (he Compiny 2016 26-0¥-2017 26-01-2017 on
1 avernge average 27-01-2017
26-011- average
2017
| average
100%

Adani Pores 148 262 112108 718 122.58] 304 105.6
Asian Pains 115 101 Q.64 Q30 g3 57 aTo 10235
Axiy Bank 512 519 89.84 4600 9238 73 1013
Bajs) Auto Lid 2702 2761 48.78 2664 105.63 <434 12,1
Bharti Aurtel Lid 335 ko) 93 73 314 96.72 324 95 21
Cipla Lid 45 558 10459 570 106.42 S50 102.3
Coal India Ltd 311 317 97 43 303 102.25 318 101.9
DrReddy's Labortories| 3133 3159 08,63 3000 95 60 2095 100.8
 Led |

GAIL (India) 399 408 | 10877 434 120,80 482 102 2
'HDFC Bank | 208 1232 94 50) 1202 106.95 1202 101 9
Hero Matocorp 1188 3253 | 9696 300 ossl 3216|1020
Hindusian Unilever] 869 §70 | 9540 §20 9%.50 856 1001
Limitad

HDFC 284 1119 ag af | 245 107.01 1374 1627
ICICT Bank 254 260 10236} 260 105706 m 1023
Infosys 1076 1031 9043] 973 8755| o042 | 958
ITc 240 245 | 98.75 237 107.08 257 102.0
L&T | 1424 1452 | 9663| 1376 | 10113 1430 | 1019
Lupin Ltd 1530 1330 | 9693 1483 97.52 1492 100.0
M&M 1334 1336 | 89685 11964 | 9385 1252 1001
Maruti Suzuki 4842 5148 104 663 5307 122 18 916 106.3
NTPC Lid 154 158 10649 104 | 11538 178 | 1026
ONGC 166 i75 118,07 196 123 4% 205 105 4
PowerGrid  Corporation] 171 179 109.94 188 | 11988 205 | 146
of Indin

Reliance Indusiries Lid 1021 1033 101 .67 158 100.39 1025 1011
State Bank of India 24 235 108 97, 255 11168 266 1059
Siin Pharmaceutical T45 730 8546 659 e 0d | 6| T
Industries Lid

Tata Comsultancyl 2433 2399 93.22 2268 96.92 2358 | 986l
Services Lid

Tata Motors Lid 481 509 99.59| 48l 112.22 542 1045
T'ata Steel Lid 376 390 110.90 417 | 1za73 469 1037
Wipro 508 494 91.73 466 91.73 | 466 97 %

Source: WWW BSE30 Sensex.com

Table 1.1 exhibits the simple moving mverage prices of BSE SENSEX before and e
Demunetisation drive. The BSE SENSEX 30 shares’ average prices of 50 days, 150 days and 20
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days from the market price on 27.01.2017 iaken for the swudy. It shows thal the prices of Asian
paints, Axis bank, Bharti Airtel, Dr. Reddy lab, Hindustan Unilever  Infosys, Lupin Ltd., M&M. Sun
Pharma, TCS, Wipro declined marginally dunng the study period.

Challenges Unleashed By Demonetization

According to CMIE, the tatal transaction cost of Demonetisation itcluding the GDP losses around
Rs. 4.3 trillion”. But eradication of cormuption, black maney and temorism is far most imporiant. In
3012, the Central Board of Direct Taxes (CBDT) opined that Demonetisation may not be a solution
10 solve black economy. It is so because the hlack assets are largely held in the form of benami
properties, bullion in and out of India.

During the cash ban, the tax authorities have conducted 356 surveys, 243 searches and 289 seizures
They seized Rs. 112.29 crore new high denonunation curren- cies and Rs. 18 lakh fake new
currencies. Over 75% funds officially recorded as received by Indian poliical parties between 20104
and 2014 were from unknown SOUITES. Such donations Jead to formations af Industrial lobby in our
parliament. The unexpected large scale land purchase outside future smarl cities in advance of
November 8, 2016 may be attrbuted 1o the cole of industrial lobby™. Tt is learnt that 38% of GDP is
ander the control of 1% population which 1s against the philosophy of prevention of concentration of
sconomic power in few hands., It is aptly mentioned thal nearly 4 tons of gold were purchased by the
economic offenders in 48 hrs after the announcement of note ban of Nov 8, 2016. The Govt. has 10
act in nme to implement Benami Transaction Act, Real Estate {Regulation and Devélopment) Act,
Bank Reforms, Restructuring Informal Sectar and speed of ongoing digital payments besides ensure
cyber security.

The Govt. has to ensure both formal and informal sector should co-exist in country like India where
inequality remains hagh. The 20 state owned banks wrote off Rs, 1.14 lakh crores of bad debts
between 2013 and 2015 in which farmers were expected ta get the benefits~. Recently the number of
farmers’ suicide shows an increasing rend. So transparency and accountability must be strongly
imposed in all sectors of the economy. The RBI's Corporate Governance Reforms 2015 in Indian
public sector banks has 1o be implemented properly on & continuous bagis with needed changes.
Conclusion

The succass of Demonelisation depends on the way in which it is being exscuted. In 1921, Union of
Soviet Socialist Republic (USSR) introduced Demonetisation  which led 1o creation of
Commonwealth of Independent States (CIS). Such move in North Korea made people homeless
while cash ban in Nigeria in 1984 resulted in complete collapse of their economy. It is known that
the Govt. machinery was unprepared (o meel the challenges of cash crunch when 1t15 implemented.
There were nearly 62 amendments and notification during the first 3 weeks of its announcament.
Consumer's confidence was fully shaken psychologically which require a comprehensive strategy 10
boost domestic consumption by Lmproving purchasing power of working class. India is mch but
Indians are poor. So a steady but low rate of inflation is always vital to protect the poor Indians who
are daily wagers.
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b % ABSTRACT
Amicle Rc:mm.l a0 . . .
In the present study, we reporis synthesis of bis-(4-hydroxycoumarin-
3-ylimethancby the one-pot-multicomponent reaction of different

substituted aromatic aldehyde/heterocyclic aldehydes  and 4-

hydroxycoumarine in the presence of L-Glutamic acid (Smol %) as a

N catalyst i water : ethanol (1:1), The reaction mixture was stirred at

Nana V; Stiitoleh reflux temperature for specified period of time, We found that this is a
hemis facile and cfficient method for the synthesis of bis-(4-
hydroxycoumarin-3-y()methane. The prominent festures of this
method are the inexpensive rengents, simple and safe experimental

procedure, easy and ¢lean workup, short reaction times (05-40 min),
excellent yield (52-99 %), no toxic waste and environmentall ¥ benign method.

KEYWORDS: 4-Hydroxycoumarine, bis(4-hydroxy coumarin-3-yl)methane, L-Glutamic

acid,

INTRODUCTION

Coumarins constitute an intrinsic class of naturally occurring compounds in the area of
natural products and synthetic organic chemistry, Bis-(4-hydroxycoumarin-3-yl) methane
derivatives ure of much interest because their wide range of hological activities which play
very significant role as drug in the medicingl and pharmuceutical chemistry. Bis-4-
hydroxycoumarine derivatives shows significant biological/pharmaceutical activity such as

anticoagulant,’"! anti-microbial,® pesticides,” anticancer,” anti-inflammatory!™ activities.




These biological activities of coumarins raised our interest in synthesizing some new

L-L-Glutamic acid is an amino acid which is acts as an cfficient catalyst in the organic
chemistry to synthesize various biologically important compounds such  as,
dihydropyrimidinones,®! 1,24 5-tetrasubstituted imidazoles under thermal, solvent-free
conditions.” polyfunetionalized dihydro-2-oxypyrroles™ and 2.4 5-Triaryl- [ H-imidazoles."”

The study of literature it reveals that, bis-(4-hydroxycoumarin-3-yhmethane derivatives are
synthesized using catalysis and iomic liquids such as RuClyaH:0M"  sulfated
titania(Ti0¥S0),"!  8i0;-080;H NPs/""! Nano silica chloride (nano 5i0.C1),! -
Dodecylbenzene Sulfonic Acid (DBSA) “nngstate sulfuric acid (TsA)'¥  choline
chloride-oxalic acid " Cobali(l) chloride hexahydrate (CoCla.6H:0)succinimide-N-
sulfonic  acid!"™ NaHSOWSiOyIndion 190 resin'”!  FeyOs nanoparticles,”™ Nano

Ti0,@KSE,” Phosphotungstic acid, ! [MIM(CH:3SO:HI[HS04)™" andPOImD ¥

However, most of these reported methods include disadvantages such as low yield, costly
reagents or catalysts, drastic reaction conditions, environmental pollution, lang reaction time.
complicated operations. So to overcome these disadvantages we have developed 2 new
simple, green and efficient method to synthesis of bis-(4-hydroxycoumarin-3-yl) methane by
the one-pot reaction of 4- hydroxycoumarine and various substituted benzaldehyde on reflux
in ethanol: water (1:1) as solvent.

Experimental

1) Material and Methods

Chemicals were purchased from Merck, Fluka and Aldrich chemical companies. All yiclds
refet 1o isolated products unless otherwise stated. Melting points were determined in an open
capillary. NMR spectrum recorded at 500 MHz with tetramethylsilane as internal standard
and dimethylsulfoxide DMSO-d, as solvent on Bruker Avance Neo 500 MHz NMR
spectrometer; Fourier transform infrared (IR) spectra were obtained as KBr discs on a Perkin
Elmer spectrum 400 FT-IR/FT-FIR spectrometer and mass spectrta on LCMS Water's
Synapt-XS Maldi TOF HDMS spectrometer.




b) General Procedure for the Synthesis of Bis-(4-hydroxycoumarin-3-yl) methane
derivatives

In & 50 ml round bottom flask, a mixture of substituted aromatic aldehydes (Immol), and 4-
hydroxycoumarine (2 mmol) in the presence of catalytic amount of L-Glutamic acid (5 mol
%) was stirred at reflux temperature in ethanol: water (1:1) (10 ml) for 5-40 minutes. The
progress of the reaction was monitored by thin layer chromatography by using TLC plates at
T0 % polarity (ethyl acetate: n-hexane) and TLC was observed under UV-lamp, After the
appropriate time, the mixture was ¢ooled then poured on ice cold water, the solidified product
and filtered out 3(a-k). The crude solid material was purified by recrystallization from
ethanol. Then the melting point of the product was determined by open capillary method and
was uncorrected. Some principal products were charactenized by FT-IT, FT-NMR, and LC-

MS spectroscopic analysis from commercial agencies.

HO
o
. 0 L-Glutamic acid (5 mol %)
i 2 EOH:HO (1:1) / Reflux
O

(n 2y

Spectroscopic analvsis of compoundy

I-((d-chlorophenyl)(4-hydroxy-2-oxa-2H-chromen-3-yl)methyl)-4-hydroxy-2H-chromen-2-
ane (3c)

M.F.: CasHis04C1; Mol Weight; 446,12, M.P, 257 °C; IR (KBr, em™): 3415 (-OH), 3074,
2050, 2936 (Ar-H), 1668 (>C=0), 1565, 1490, 1404 (Ar-C=C), 1093(C-0), 816,782, 765 (C-
Cl); "H-NMR (500 MHz, DMSO-dy. & ppm): 10.12 (s, 2H, -OH), 7.96-7.89 (m, 3H, Ar-H),
7.61-7.56 (m, 3H, Ar-H), 7.36-7.17 (m, 6H, Ar-H), 6.32 (s, 1H, CH); “C-NMR (500 MHz,
DMSO-de, & ppm): 16635, 165.80, 164.52, 152.21, 139,65, 137.69, 131.65. 131.04, 129.85,
129.54, 128.63, 128.58, 127.76. 123.87, 123.46, 118.24, 115.77, 103,64, 35.61. (39.50 for
DMSO solvent); LC-MS (mvz); 447 (M+1).

3, 3-(3-Nitrophenyl)methylene)bis(2-hydroxy-4 H-chromen-4-one) (3d)

M.E.: CasHisNOy; Mol. Weight: 457.12, M.P. 237 °C; IR (KBr, om™): 3414 (-OH), 3071,
2028, 2861 (Ar-H), 1641, 1617 (C=0), 1528, 1449 (Aromatic C=C), 1564, 1347 (NOs), 1100
(C-0); "H-NMR (500 MHz, DMSO-dg, & ppm): 10.12 (s, 2H, OH), 8.22 -7.87 (m, 4H, Ar-H),




7.63 -7.51 (m, 4H, Ar-H), 7.34 -7.26 (m. 4H. Ar-H), 6.39 (s, 1H, CH); "C-NMR (300 MHz,
DMSO-ds, 8 ppm): 173.14, 170.63, 166,69, 164.26, 152,37, 147.72, 144.33, 133.62, 13146,
129.35, 124, 123.26, 121.07, 120.45, 118.87, 115.68, 102.90, 51.23, (39.58-39.25 for DMSO
solvent), 36.20; LC-MS (m/z): 458 (M+1).

3, 3'-(4-Nitrophenyl)methylene)bis(2-hydroxy-4 H-chromen-d-one) (3¢}

M.Fo.: CasH sNOg: Mol Weight: 457.12, M.P. 230 °C; IR (KBr, cm™): 3414(0H). 2934,
2855,(Ar-H), 1618 (C=0), 1564, 1348, (NO,), 1113 (C-0), 'H-NMR (500 MHz, DMSO-dj, 5
ppm): 11.02 (s. 2H, OH), 7.95-7.93 (d, 2H, Ar-H), 7.62-7.60 (d, 2H, Ar-H), 7.37-7.25 (m,
5H, Ar-H), 6.88-6,73 (m, 3H, Ar-H). 653 (s. 1H, CHY"C-NMR (500 MHz, DMSO-d, 8
ppm): 166.01, 164.24, 152,18, 145.60, 131.77, 126.31, 124, 123.69, 123.52, 123.34, 118.27,
115.79, 104.13, (39,58, 39.42, 39.25 for solvent DMSO), 32.66.; LC-MS (mi/z): 458 (M+1),

3, 3'-(Thiophen-2-ylmethylene)-bis-(4-hydroxy-2H-chromene-2-one) (3])

M.F.: Ca3H;4806 Mol. Weight: 418.112, MLP. 214 °C; [R (KBr, em™'): 3474, 3414, (Ar-OH),
3114, 2928, 2726, 2600, (Ar-H), 1639, 1616 (C=0), 1565, 1495, 1449, (Aromatic C=C),
1097, 1050(C-0).; 'H-NMR (500 MHz, DMSQ-de, & ppm): 11.53 (s, 2H, OH), 8.11-8.12 (d.
IH, Ar-H), 7.90-7.92 (d, 1H. Ar-H), 7.58-7.61 (m, 4H, Ar-H), 7.45-7.46 (d, 11, Ar-H), 7.30-
7.38 (m, 4H, Ar-H), 6.43 (s, IH. CH); "C-NMR (500 MHz, DMSO-ds, & ppm): 166.30,
164.35, 15234, 150.01, 145.47, 131.69, 127.99, 123.97, 123,44, 123,12, 11844, 11580,
103.23, (39.58, 39.42, 39.25 for DMSO solvent) 36.64; LC-MS (m/z): 419.06 (M+1).

RESULT AND DISCUSSION

In continuation of our previous studies on catalyzed organic resctions, we found that the
condensation reaction of aromatic aldehyde (1) and 4-hydroxyeoumrine (2) in the presence
of catalytic amounts of L-Glutamic acid leads to formation of bis-(4-hydroxycoumarin-3-yl)
methane derivatives (3) (Scheme-VII.

Initially, we used 4-chlorobenzaldehyde (1c) and 4-hydroxycoumarine as the model reaction
system to investigate the reaction at 0, 25, 5 7.5 and 10 mol % of L-Glutamic acid in
ethanal: water (1;1, v: v) at reflux temperature. The product (3b) was obtained in 0, 52, 99,
99 and 99 % yield, respectively. This indicates that the use of 5 mol % of L-Glutamic acid is
sufficient to promote the reaction (Table-4.4).




Table 1: Optimization of amount of catalyst L-Glutamic acid for synthesis of compound

(3¢).
Entry | Amount of catalyst (mol %) | Time (min) | Yield (%)
1 0 30 1]
2 2.5 30 52
3 5 30 99
< .5 30 i
5 10 0 099

To determine the effect of solvent such as water, ethanol and mixture of water and ethanol at
room temperature as well as reflux temperature to obtain varies yield. Ethanol: water (1:1)
stand out as the best solvent system of choice among the solvents tested because of the rapid
conversion and excellent yield (99 %) of desired product, where’s the product formed in
yields (52~99 %) by using other solvents (Table-2, Entry |~10).

Table-2: Screening of solvents for the synthesis of bis-(4- hydroxycoumarin-3-yl)methane
(3c).

Entry | Solvents Temp ut:lT:tzﬁf'.’r‘-j Time Y(;:;]
1 Ethanol R.T. 5 mol% 22 Hrs 75
d Water: Ethanol (1:1) R.T. 3 mol% 6:30 Hrs 649
3 | Water R.T. 5 mol% 3 Hrs 79
4 | Ethanol Reflux 5 mol% 35 min 77
5 | Water Reflux 5 mol% 25 min 82
6 | Water: Ethanol (1:1) | Reflux 5 mol% 5 min 99
7 | Water: Ethanol (1:2) Reflux 5 mol% 5 min 77
B | Water: Ethano! (1:3) | Reflux 5 mol% 5 min 70
9 | Water: Ethanol (1:4) Reflux 5 mol% 5 min 67
10 | Water: Ethano! (1:5) Reflux | 5 mol% 3 min 62

To study the generality of this process, variety of examples were illustrated for the synthesis
of bis=(4= hydroxycoumarin-3-yl) methane derivatives (3a-k) and the results are summarized
in Entry-1-11, Table-3. The reaction is compatible for various substituents such as -NO;, -
OH, -OCH;, -Cl and hetero cyclic aldehyde, The formation of desired product has been
confirmed by IR, 'H-NMR, ""C-NMR and Mass spectroscopic analysis techniques and
compared with the corresponding literature data,




Table 3: L-Glutamic acid catalysed synthesis of bis-(4-hydroxycoumarin-3lymethane (3a-

k).
T i Time | Yield | MP (°C) | MP (°C)
Estry yde neE (min) | (%) | Found | Reported
0
1 é 05 | 76 226 | 228-2307Y
2 05 78 225 | 224-226'""
3 05 99 256 | 258-2501
4 20 91 236 | 234-236'"
s 23 g8 | 228.230 | 2322341
CHO
6 @\m 30 81 262 | 256-258'*Y
i
8]
7 é GH . 4| n 219 | 222224
8 40 73 248 | 247249




a2
9 ﬂmm > i 7 40 | 52 | 210 |199:201

- 3i
0, | X

CHO

3k
“Reaction conditions: 1 (2 mmol), 2 (1 mmol), L-Glutamic acid (5%) ethanol at reflux
temperature:
" Isolated yields

25 85 | 212214 | 212%™

I 0R | 90 =300 -

CONCLUSION

L--Glutamic acid is an easily available, inexpensive and efficient catalyst for the synthesis of
Bi1s-(4-hydroxycoumarin-3-yl) methane derivatives from various substituted benzaldehyde (1
mmol) and 4-hydroxycoumarine (2 mmol) in the presence of L-Glutamic acid (5 mol %) as a
catalyst was refluxed with magnetic stirring in ethanol: wuter (1:1) (10 ml) solvent for 05-40
minutes. The remarkable advantages of this method are the, short reaction times, casy work
up, camlysiiuimpl:mdsnf:tuhanﬂlemdhighyiuld&.‘ﬁc believe that this method is a
useful addition to the present methodology for the synthesis of Bis-(4- hydroxycoumarin-3-
¥ methane derivatives,
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Abstract: Herein, we reports synthesis af 1, S-dioxo-octahy dmnmuhué‘ts derivatives by the one-pot-
multicomponent reaction of different substituted-aromatic njdzhydnm:.lcrﬁ;}rchc aldehydes and dimedone

in the presence of Rochelle galt (10mol %) as & catalyst in water mg ave iradiations at 450 Wart
for specified period of 1in£ und that this i _l_sﬁ gﬂ%&nd method for the synthesis of 1,

B-dioxo-octahydroxanthe vatives. The prominent features |*i‘11 od are the inexpensive
reagents, simple and safe experimental procedure, easy and clean w un reaction fimes (2-5 min),

excellent yield (80-96 %), no toxie waste and environmentally hma;n mﬂbﬁ

Kevwords: Dimedone, |, S-dioxo-oct: hyd

T d

L INTRODUCTION

Rochelle salt is potassium sodium tartrate tetrahydrate (a double salt of tartaric acid) having molecular
formula KNaCaHaOs:4H,0. Study of literature indicates that it is efficient catalyst used for the synthesis of
used for the synthesis of substituted chromenes and benzochromenes, 112, 4, S-trisubstitutedimidazoles, 12!

Xanthenes derivatives are essential heterocyelic because of their agricultural bactericide and
pharmacological activities.™ | 8-Dioxo- -octahydroxanthencs are derivatives of xanthenes, in which
substituted 4-aryl pyran nng is present in the middle and two fused cyclohexen-2-one rings (dimedone) on
the left and right sides. These xanthenediones received attention due to their different bivlogical activities,
like antimicrobial, " antioxidang 1% leishmanicidal, ") anti-wbercular," agents and photosensitizer in
photodynamic therapy, [
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In Titerature several strategies have been reported for the synthesis of 1, #-dioxo-octahydroxanthene
derivatives such as Cu(NO:):3H:0 in acetonitrile/reflux,!'* InCl; and (HPO;)"*! Wedoped ZnO
nanocomposite,!'” Silicotungstic acid (H4SiW 20g)refhux,'® Fes0u@Si0:-5nCls /in ethanol under
ultrasonic irradiation,'™ lonic liquid [cmmim][BFs] under microwave irradiation,'"™  Cu(11)-Fur-
APTES/GO.1) FeNP@SBA-15.2" Succinic acid,”'! Choline chloride-oxalic acid,* and Sulfacetamide ™!
However, most of the methods posscsses some disadvantages like tedious work up, drastic reaction
conditions, toxic solvents, sluggish and poor yields of the products, and so forth, which demands for further

development of a novel catalyst for synthesis of xanthenes with an easy, cost-cfTective, simple, efficient, and
greener method.

Herein, we have carried out the synthesis of 1, B-tioxo-octah ydroxanthene derivatives from dimedone
and different substituted benzul : gﬂmldehmuﬂgﬂwhﬁuﬁaﬂ catalyst in water solvent undel

e

JELIR /

microwave irradiation.
11. EXPERIMENTAL

a) Material and Methods
The chemicals were ba Chemie Pt Lid., Sigma-Aldrich and used
without further purificatio ler W s cae I_uﬂle.l;imthqfwise stated. Melting points were
determined by an open capiflarjsmeg reavy paraffin oil in Thieles d mre uncorrected. Pre-coated silica
natograph! ) plates were used for ig:h‘h-ﬁf fes of reactions under UV lamp.

NMR spectrum recorded '@t 5 MHz with tetramethylsilane as internal swndard and CDCl; as solvent on
1 'mcuvmtnn Fouricr transfonm infrared (IR) spectm were obtuined as

K Br discs on a Perkin Elmerigpe IR/FT- sectrometer and mass spectra on LOMS Water's
Synapt-XS Maldi TOF HDMS spegtror . .

i

b) General procedure for the synthesis of 1, 8-dioxo-actalydroxanthene derivatives:

A mixture of aromatic aldehyde (1 mmol), dimedone (2 mmol), and Rochelle salt (10 mol %) as
catalyst were taken in a 50 mL round bottom flask containing 5 mL water. The contents of the beaker were
irradisted under microwave at 450 W for appropriaie time as shown in Table 1. The progress of the reaction
was monitored by thin layer chromatography. After completion of the reaction, the reaction mixture was
cooled to room temperature, cold water was added and solid produet obtained. It was filtcred off and was
purified by recrystallization from ethanol. Melting points were determined by open capillary tube using heavy
paraffin oil in Thiele tube. Melting points are uncorrected and are compared with the reported literature

values.
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1L RESULTS AND DISCUSSION

[n the this section, we have carried out the Rochelle salt (10 mol %) catalysed synthesis of 1, 8-dioxo-
octahydroxanthene derivatives from substituted aromatic aldehydes, dimedone (active methylene compound)
in water under microwave irradiated ar power 450 Watt,

R
CHO 0 o 0
Rochelle salt (10 mol %)
a d =
. o HO MW 450w
Ia-k) g 3(ak)
Scheme: 1 Symthesis of 1, ﬁ'dfuxuﬂmnh,gdrmnﬂmm rl-:rwa[m:; usmg Rm.m.IIe salt @alyst under microwave iradiation

power levels are summari i i the titled compounds (3a—k) can
be synthesized with high pur '
Table 1: Optimization g‘n-qﬁ;nq fition for the simthests of 1, 8 -1___-5.;. thene (3u) under microwave set up
E“w T 3 e - = o

1

N hl L W o

** 96 |

To determine the adequate amount of catalyst for the faster conversion of reactants into product with better
yield, we have carried out the model reaction (4-nitrobenzaldchyde and dimedone) with different
concentration of catalyst Rochelle salt at 2.5, 5, 7. 5, 10and 12.5 mol % gives the yicld of desired product 45,

60, 86, 96 and 96 % respectively (Entry 1-5, in Table-2), The result obtamned proved that 10 mol % amouni
of Rochelle salt catalyst is sufficient (o accelerute the reaction.
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Table 2: Optimization of amount of catafyst Rochelle salt for the synthests of 1, 8-dioxo-octahvdroxanthene (3a) under
mitcroweave irtadiation conditions (450 Wa)

Entry Concentration (mal %) Yield (%)
1 25 45
2 5 60
3 15 86
4 10 96
5 12.5 96

Seope and general applicability of the this methodology were studied by subjecting a broad range of
structurally diverse aromatic aldehydes, having electron withdrawing (nitro) and electron donating groups

(methyl, methoxy, hydroxyghehloro) 13, well as otero, aromatic, aldehydes (pyridine-3-carbaldehyde |
furan-2-carbaldehyde), with dimedone undef the found optimized conditions

presence j IE% rimeriﬁyn ( Entry)-11, Table-3).

It is observed that all the reactions are taking place within shorter| time from 2 to 5 minutes
with good to excellent (80-96%) yi @h prgduui. The"‘ﬁtigggd mlu}jindicate that the aldehydes having
reacts'slowly us compared to aldehydes haying clectron withdrawing groups
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Tuble 3: Rocheile salt caraly=zed symihesis of |, S-diaxo.-octubvdroxanthene (Tu-l) derivatives under the optimizid reaction

conditfons
MP
Time | Yield ) MP (°C)
Produoct
Baten| Aehyse (miny| (%) | _ | Reported
Found ! g
1 223-2250!"
2 169-17220
3 244-247001
4 241-2431"7
3d
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CH,
HO
5 5/ 81 ~18: 216-218%0
18
[ 218
CHy 0
3e
CHO
6 @"‘ 227-2301201
-
7 230-23214)
Cl
0
‘ 6 o
N

“JETIRFWOB073 | Journal of Emerging Technologles and Innovative Research [JETIR) wuw sir o | 543



& 2023 JETIR April 2023, Volume 10, lssue 4 www.jetir.org (ISSN-2349-5162)

| |
166- 162-
: 168 1641
226- 230-
! 228 2311201
202- 201-
: 204 203017
Spectroscopic analysis data of the principal compounds: |
3.3.6 &l&mrhyf‘?.{l-m T 1.4 ?g'.. iexahydro: p_ Xil hene .8(2';9 T (3&}
IR (KB, c): 2961, 2870, 2889, 163616205, 1512, 5;'; 1417, 1380, 1117-1016; 'HNMR (500 Mz,

CDCls, & ppm): 8.13-8.11(d, 2H, Mﬁiﬁ 23 et:ﬂ ] 553 (s, 1H, CH), 2.50-2.23 (m, 8H, 4CHa),
1.23 (s. 6H. 2CHs), 1.11 (s, 6H, 2CHs); ‘-"5' wﬁﬁ:, Cﬂma.ﬁppm} 197.61, 190.95, 189, 160.55,
146,58, 146.11, 127,66, 123.50, 119.65, 114.69, 52'88, 46.98, 46.39, 41.17,33.25, 31.47,29.49, 28.03, 27.46,

2502 LC-MS (m/z); 396.224 (M+1); (M. F. & M. Wi, CnHzsNOs and 395.2).
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3.3.6,6-tetramethyl-9-(pyridine)-3,4.5,6,7.9- hexahydro-1H-xanthene-1,8(2H)-dione (3h):

IR (KBr, cm™): 3095, 3046, 2932, 2821, 1637, 1623, 1500, 1468, 1411, 1146; "H-NMR (500 MHz, CDCls,
& ppm): 8.40-8.36 (m, 2H, Ar-H), 7.39-7.19 (m, 2H, Ar-H), 5.54 (s, IH, CH), 2.39-2.22 (s, 8H, 4CH2), 1.16
(s, 6H, 2CH), 1.06 (s, 6H, 2CH1); “C-NMR (500 MHz. CDCls, 8 ppm): 197.53, 190.28, 160.48. 140.53,
146.88, 134,59, 133.96, 123.01, 119.64. 114.61,52.87, 4671, 41.36, 31.47,31.39, 31,01, 29,52, 28.02, 27.48,
25.91; LC-MS (m/z): 352.18 (M+1); (M.F. & M. Wt CaaHasNOy & 351.2),

IV. CONCLUSION

We have developed a new groen, simple and efficient methodology for the synthesis of 1, 8-dioxo-
octahydroxanthenc derivatives from substituted aro matic aldehydes, dimedone (active methylene compound)
mlhapresanneufko-:htllt #talyst in W di
450 Wait.
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Catalyst Free Multi-Comporent Synthesis Of S-Amino-1 3-Diaryl-/ H-Pymzole-4-Cirbonitriles In

Environment Friendly Medium And Their Biological Bvaluation

Introduction

The field of science has lately taken an interest in
the possible applications of heterocyelic
compounds linked by nitrogen. To ereate these
heterocyclic compounds, the cyclization reaction of
suitable linear compounds 1s a common and well-
known method [1-3]. Pyrazoles containing
heterocyclic compounds were the go-to for the
pharmaceutical and agricultural sectors for & long
time. These compounds have heen found to have u
variety of useful properties, including anti-tumor,
anti-bacterial, anti-microbial, anti-fungal, anti-
inflammatory, analgesic, anti-depressant, anti-
convulsant, and antipyretic effects. fights against
parasites, malaria, cancer, and viruses [4-10]
Research on pyrazole derivatives is highly valued
in the pesticide chemical community because of
these molecules’ herbicidal and insecticidal effects
[11-19]. Coordination chemistry has made
extensive use of le-containing molecules as
ligands [20]. Prior research [21, 22] indicated that
S-amino4-cyanopyrazole  derivatives  had
antibacterial action.

Other routes can be taken to synthesize pyruzole
derivatives [23-25]. The two mosi prevalent ways
10 create 1,3,4,5-tetrasubstituted pyrazoles are 13-
dipolar cycloadditions of diazo compounds onto
triple bends [27], and oxidative N-N bond creation
of enamines aond nitriles [28]. Two other
approaches to  functionalized prefabricated
trisubstituted  pyrazoles include nucleophilic
substitution and transition metal-catalyzed C-N
bond ereation. Many heterocyclic compounds can
be synthesized using nifriles as an intermediate [30-
32]. We have successfully produced novel pyrozole
compounds by employing aromatic aldehydes,

HaN- CHO

== Water-Ethanol (1:1)

Saciion A-Resvarch Faper

malonenitrile, and phenyl hydrzine derivatives in
a tandem Knoevengel evelo-condensation reaction
in water and ethanol at room temperature.

Experimental:

Chemicals and apparatus:

All chemicals were used directly after purchase
from Merck or B, L. D, Pharma Companies, Using
a BRUKER AVANCE 111 HD NMR 500 MHz
spectrometer (in ppm) for 'H NMR. The internal
standard was tetramethy! silane (TMS). Singlet ().
daublet (d), triplet (1), quadruplet (g), and multiplet
(m) are the abbreviations for nuclear magnetic
resonance (NMR) signals. Uncorrected melting
points were measured using an open capillary tube.
FT(IR) speetra were recorded on Brucker FT-IR
instrument on KBr pellets. Mass spectra of the
prepared derivatives were recorded on Bruker
IMPACT HD instrument.

General procedure for the preparation of 5-
amino-1,3-diphenyl-1H-pyrazole-4-carbonitrile
derivatives: An wmomatic aldehyde (1 mal),
malonontirile (1 mol), and phenyl hydrazine (|
mol) were added to a 50 mL mixture of water and
ethanol (1:1) in 4 250 mL round-bottomed flask
while the ingredients were at room lemperature.
Once the resction was complete (as monitored by
TLE), crystals of the product were formed. These
crystals  were  recovered  vin  filtration anl
subsequently reerysisllized from ethanol to achieve
pure products.

Scheme: Greener Synthesis of S-amino-3-arylk-1-
phunyl-lH—pyrurﬂr—ai—mrhnnilrilc from phenyl
hydragine, malononitrile. and substituted
benzaldehyvdes

+ NCTTCN + ||

N
b

1 2 2

room emp.
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Table 1: Yield, colour, reaction time, and physical constants of the products (3a-)
Aldehyde | Colour | Yield (%) “‘“{ m‘*‘"’ ]“"“’ m.p. (°C)
CHO
OH
H »
| o 7637 25 207-210
HO™ P P
a
Hm\g BEH,
I Oringe
powd 13.97 20 194-196
b
CHO
OCH,
Yellow
powder 69.78 a0 176-178
OH
c
CHO
White
@:1 powder B0.47 45 172-174
Cl
- d
CHO
Q =
brown 7036 120 171-173
OCaHs powder
OH
¢
CHO
Brown
79.19 35 197-199
Br/©\a; powder
f
CHO
o Brown
powder 78.74 40 195-197
Br
8
CHO
Yellow
)@\ powder | 81:66 20 167-169
F F
h
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NC  NH; CHO
SN l A Il
4 Yeallow
; N ‘@D g ud 79.40 50 170-172
F F
3i i
BrNG 4 MNH4 CHO
= -N = Br Br
N \(;) \C( ;“'“’“} 73.78 45 197-199
Br
3 J .

5-Amino-3-(2,4-dihydroxyphenyl)-1-phenyl-
1H-pyrazole-4-carbonitrile (3a):

Yellow powder (71.57 %), M.P. = 211°C, FT(IR)
spectrum (KBr) 3322, 2933, 2952, 2202, 1684,
1595, 1441, 1250, 737, 683 em . '"H NMR (CDCls,
500 MHz): 6 (ppm) 10.19 (s, 1H), 7.84 (s, 1H),7.34
(d, 2H), 6.73-7.33 (m, BH). UV spectrum (hu=) 324,
282. MS (m/z): 290.13 (M)'. (Anal. Caled for
CigHpNLOs: C, 65.75, H, 4.14; N, 19.17; O, 10.95
9%. Found: C, 65.48; H, 4.06; N, 18.72,0, 10.92 %.

S Amino-3-(2.3-dimethoxyphenyl)-1-phenyl-
_ rbonitrile (3b):

White powder (68.99 %), M.P. = 125 °C, FI(IR)
spectrum (KBr) 3292, 2237, 1684, 1248, 736, 684
em™. 'H NMR (CDCly, 300 MHz): & (ppm) 7.62
(d, 2H), 7.62 (d. 2H), 6.88-7.60 (m, 8H), 3.95-4.01
(s, 6H), UV speetrum (Aua) 353, 270. MS (m/z):
323,10 (M)'. (Anal Caled for CiHigNaOz: C,
67.49: H, 5.03; N, 19.49; O, 9.99 %. Found: C.
66.39: H,4.99; N, 1942, 0, 9.90 %.

& Amino-3-(2-hydroxy-4-methoxyphenyl)-1-
phmyl—lﬂ-pyrmlﬂ-ﬂrhﬂlirﬂt (3c):
White powder (73.53 %), M.P. = 157 °C, FT(IR)
(KBr) 3408, 3290, 2210, 1599, 1250, 733,
635 cm~'. 'H NMR (CDCly, 500 MHz): & (ppm)
5.84 (5. IH), 4.26-4.27 (. 2H), 6.88-7.65 (m, 8H).
1.51-1.55 (s, 3H). UV spectrum (ha) 363, 277. MS
(m/z): 301.08 (M), (Anal. Caled for CyH juNO:
C, 66.66; H, 4.61; N, 18.29; 0, 10.45 %. Found: C,
66.61: H, 4.59; N, 1821, O, 10.38 %.

5 Amino-3-(3.4-dichloro-2-hydroxyphenyl)-1-
phenyl-1 H-pyrazole-4-carbonitrile (3d):

White powder (76.11 %), M.P. = 163 °C, FT(IR)
spectrum (KBr) 3444, 3339/3205, 2193, 1645,
1251, 732, 690 em™". 'H NMR (CDCly, 300 MHz):
8 (ppm) 11.56 (s, H), 7.60-7.69 (d, 211), 6.94-
732(m, TH), UV spectrum (Aw) 383, 318. MS
(m/z): 33834 (My. (Amal. Caled for
CuHWGNI: © SSAT-H 292 N 173 0

4.64; Cl, 2934 %%, Found: C. 55.60; H, 2.89; N,
16.16, O, 4.22: Cl, 2929 %.

5-Amino-3-(3-cthoxy-4-methoxyphenyl)-1-
phenyl-1H-pyvrazoled-carbonitrile (3e):
Red-brown powder (70.36 %), M.P. = 172 °C,
FT{IR) spectrum (KBr) 3326, 2192, 1599, 1250,
744, 685 cm'. '"H NMR (CDCl, 500 MHz) o
(ppm) 11,78 (s, 1H), 8173 (d, ZH), 7.31-7.93 (m,
TH), 7.02-7.11 (5. SH), 3.55 (s, 3H). UV spectrum
(hem) 334, 273. MS (m/z): 33233 (M)". (Anal,
Caled for CroHiaNsOs: C, 68.25: H, 543 N, 16.76;
0. 9.57%. Found: C, 68.00; H, 5.34; N, 16,11, O,
9.49%.

- Amino-3-(3 4-dibromophenyl)-1-phenyl-1H-
pyrazole-4-carbonitrile (31):

Yellow powder (79.19 %), M.P. = 178 °C, FT{IR)
spectrum (KBr) 3306, 1924, 1589, 1252, 749, 653,
633 em™", 'H NMR (CDCL;, 500 MHz): & (ppm)
7.48-7.92 (d, 2H), 6.94-7.75 (m. 8H). UV spectrum
(he) 330, 274, MS (m/2): 418.00 (M)". (Anal.
Caled for CxHuNaBrz: C, 45.96; H, 241 N, 13.40;
Br, 38.22 %. Found: C, 45.69; H, 2.33: N, 13.22;
Br, 38.17 %.

S-Amine-3-(2, S-dibromophenyl)-1-phenyl-1H-
pyrazole-d-carbonitrile (3g):

Yellow powder (74.40 %), MLP. = 176 °C, FT(IR)
spectrum (KHr) 3302, 2216, 1563, 1252, 752,693,
635 cm ', 'H NMR (CDCly, 500 MHz): & (ppm)
8.20 {df, 2H), 6.95-7.96 (m, §H), UV spectrum (am)
337, 309, MS (m/z): 420.95 (M)". (Anal, Caled for
CysHisNaBrst C, 45.96; H, 2.41: N, 13.40; Br,3822
%, Found: C, 45.91; H, 2.37; N, 13.27. Br, 38.19

o
iy

£ Amino-3-(3.4-difluorophenyl)-1-phenyl-1/-
pyrazole-d-carbonitrile (3h):

Yellow powder (77.51 %), M.P, = 148 °C, FT(IR)
spectrum (KBr) 3304, 2233, 1596, 1249, 1250, 753,
663 cm . TH NMR (CDCL. 500 MHZY d (onm)
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7.55-7.63 (d, 2H), 6.87-7.54 (m, 8H). UV spectrum
(Aun) 336, MS (miz): 297,09 (M), {Anal. Caled for
CisHioNaClz: C, 64.86; H, 3.40; N, 12.62: F, 18.91
%o, Found: C, 64.80; H, 3.33; N, 12.55; F, I R.85 %.

S-Amino-3-(2 5-difluorophenyl)-1-phenyl-1H-
pyrazole-4-carbonitrile (3i):

Yellow powder (79.40 %), M.P. = 151 °C, FT(IR)
spectrum (KBr) 3250,2213, 1594, 1250, 1238, 747,
688 cm™'. '"H NMR (CDCl5, 500 MHz): 8 (ppm)
7.68 (d, 2H), 6.95-7.75 (m, BH). UV spectrum (A
333, 287. M5 (m/z): 297.08 (M), (Anal. Calcd for
CisHioNuCl: C, 64.86: H, 3.40; N. 12.62- F, 1891
%. Found: C, 64.83; H,3.36: N, 12.57: F. 1§88 1%

S=-Amino-3-(2 4-dibromophenyl)-1-phenyi-14-
pyrazole-4-carbonitrile (3j):

Yellow powder (77.51 %), M.P. = 168 °C, FT(IR)
spectrum (KBr) 3396, 2208, 1599, 1247, 750, 693,
639 cm™'. 'H NMR (CDCly, 500 MHz): & {ppmj}
7.96 (d. 2H), 6.95-7.89 (m, 8H). UV spectrum (4,..)
7. MS (m/z): 428496 (M)'. (Anal. Caled for
CiaHNaBrs: C,45.96; H, 2.41: N, 13.40: Br, 38.22
Y. Found: C, 45.93; H, 2.37; N, 13.39: Br, 38.19
Y.

Antimicrobial Activity;

We used synthetic substances for s varety of
fungal and bacterial samples (clinical isolates), and
all of the samples were purchased as dry powder for
this experiment. Candida albicans MCC1439 and
Saccharomyces cerevisiae MCC1033 were among
the fungus strains examined. Before being sub-
cultured on  antimicrobial agent-free  potato
dextrose agar, the mold solates were preserved in
sterile water to goarantee their vitality and purity,
Both  Escherichia coli MCC 2412  and
Pseudomonas aeruginosa MCC 2080 were Gram-
negative hacteria, but Bacillus subtilis MCC 2010
and Staphylococeus mureus MCC 2010 were Gram-
positive bacteria. In Pune, India, at the National
Centre for Molecular Research, we bought these
living organisms. There was no antibacterial action
at the concentrations tested when using dimethyl
formamide (DMF) to dissolve the compounds and
preserve the solution at 4 °C. In contrast to fungi,
which can be cultured in potato dextrose agar and
Sabacuraud liquid media, bacteria can be grown in
nutritional broth (NB; Difeo) and nutrient agar
(NA).

Antibacterial screcning:

To evaluate the antimicrobial efficacy of the
produced chemicals, we utilized a panel of four
bacteria: two gram-positive (S, aurcus MCC 2010
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(E. coli MCC2412 and P. seruginosa MCC2080).
Autoclaving the Muller Hilton agar medium at 15
Ibs/in2 for 15 minutes was done for the purpose of
antibacterial testing. To determine whether newly
manufactured antibiotics were effective against
bacteria, the dise diffusion method was employed.
Floating the culture in sterile distilled water
allowed the inoculum to be diluted 1o a
concentration of approximately 108 cf/mL to test
for antibacterial activity. The desired microbial
strains were introduced to 20 mL of Muller Hilton
agar medium by swabbing it onto petri dishes.
Hefore adding 100 pL of a 4.0 mg/mL solution of
each chemical reconstituted in DMSO, 6 mm
diameter wells were bored into the pre-inoculated
plates using a clean borer. Every plaie was
incubated for 24 hours at 37 °C. Every plate was
incubated for 24 hours at 37 °C. The zone of
inhibition surrounding the wells was used o
eviluate the antibacterial activity of all produced
drugs. The two solvents utilized as controls were
streptomyein and dimethyl sulfoxide (DMSO),

Antifungal Activity:

Two different types of fungi were tested using the
cup-and-plate technique to see how well the
compounds  performed.  Candida  albicans
MCCI439  and  Saccharomyces  cerevisine
MCCI1033 were the strains used. The discs were 6
mm in diameter and 1 mm thick. We injected the
test fluid into them using a micropipette. After that,
the dishes were maintained at 37 “C for an
additional 72 hours. The effect of the experimenta)
solution on the implanted fungus's development
became obvious during this time. The inhibition
ring's size was measured after 36 hours of storage
at 37 °C, There have been investigations into the
minimum inhibitory doses of chemicals that are
believed to possess antifungal properties. After
overnight incubation, the minimum inhibitory
concentration (MIC) of a fungal medication is
defined as the concentration at which noticeable
microbial development was inhibited, Clinical
laboratories used the minimum inhibitory
concentration (MIC) 1o confirm microbial
resistance o existing antimicrobials and to find out
haw effective new antimicrobials were,

Results and Discussion:

Rescarchers performed a catalytic screening at
toum lemperature using several catalysts and 1
mmol of aromtic benzaldehyde, phenyl hydrazine,
and malononitrile, respectively. There was shown
to be ne significant effect of catalvst type on
pyrazole yicld by reaction condition screening. A
hase catalvst was nol noressary ta obtdin the
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desired S-amino-4-cyanopyrazole derivatives after
a remarkable yield was achieved after 2 hours of
reaction at reom temperature in & solvent mixture
of water and ethanal (1:1 viv).

Consequently, phenyl hydrazine acts as both o
nucleophile and a catalyst for the Bronsted base
reaction. So. the hases didn't affect the reaction’s
yield per se. Based on this, we monitored the
teaction vield about the phenyl hydmzine
concentration. Adding more phenyl hydrazine does
not increase the production of S-amino-13-
diphenyl-1 H-pyrazole-4-carbonitrile. Reducing the
amount of phenyl hydmzine did not, however,
result in total conversion.

In these ideal circumstances, this three-component
process can be extended to include 8 broad range of
aromatic aldehydes, malononitrile, and phenyl
hydrazine derivatives. There were high product
yields when malononitrile was used. Interestingly,
high product yields were achieved with even low
nucleophilic malononitrile. Also, dialdehydes were
emploved Lo successfully produce bis poly-
substituted pyrazoles in large quantities. To further
explore the reaction’s bounds, aldehydes contmning
electron-drawing substituents on the aromatic ring
were also utilized. The bulky aldehydes that were
sterically present were converted mio the necessary
products with relative ease. To increase the
reaction's applicability, researchers looked into
using heteroaryl aldehydes.

Findings from experiments evaluating the three-
component coupling capability of several aliphatic
aldehydes. Aliphatic aldehydes were not effective
in this one-pot, calalyst-free reaction, though.
Because aromatic aldehydes are more reactive
towards nucleophilic addition, this tendency was
primarily caused by the fact that aliphatic
aldehydes are less renctive. Schematic | shows the
steps used to synthesize 5-amino-1,3-diphenyl-1H-
pyrazole-4-carbonitnle in a very selective manner
In situ preparation of S-amino-13-diphenyl-1H-
pyrazole-4-carbonitrile derivatives is possible, as
suggested by this method, by condensation of
aromatic aldehyde, phenyl hydrazine, and a very
reactive malononitrile.

Since nitrile may be easily transformed into other
functional groups, the recently found method offers
strong empirical proof of this assertion.
Remarkably, a catalyst-free reaction was carried
out with remarkable sclectivity and minimal atom
waste. To our knowledge, no single vessel has cver
been used to carry out a Knoevenagel reaction.
Michael-type reaction, ring closure, and
subsequent aromatization without the need for-a
catalyst.
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The structures of S-amino-1,3-diphenyl-1H-
pyrazole-d-carbonitrile derivatives were nferred
by spectroseopic examinations, Cormpounds 3a, 3¢,
and 3d exhibited a wide band in the 3444-3322 emy
! nrea due to the B{O-H) stretching of the aromalic
hvdroxyl groups. The (O-H) group for compound
4u was determined 10 be represented by bands at
2952 and 1441 em’'. Bands in the 3350-2953 em’!
urea of the infrared spectru of compounds 3a-3)
were interpreted ns the (N=H) stretching of the
grafted amine groups. The FT-IR spectra of all the
compounds that were synthesized show the
presence of the C=N swretching vibration band
between 1684 and 1545 em'.

In the "H NMR spectra of compounds 3a, 3¢, 3d.
and 3e (CDCl, 500 MHz), the presence of an
aromatic ring -OH s indicated by the singlet at
55.84-11.78. The phenyl ring showed a doublel in
the range of 6.73 10 7.96, Between 7.34 and 8.20,
the NHa group added to a 2H singlet, 3H was also
given another singlet in the area 51.54-4.01 because
of the methioxy group connecled to the aromanc
rng.

Antimicrobial evaluation:

The new compounds were evaluated for their
antibacterial and antifungal activity aguinst vanous
bacterial and fungal strains in vitro using the broth
microditution method. These strains included
Gram-positive and Gram-negative bacteria such as
Staphviococens  aureus (MOC 2010, Bacillus
wehtiliy (MCC 2010y, Excherichio coli (MCC
2412y, and Peendomonas aeruginusa (MCC 2080),
All becterial isolates were culmared in muritional
broth for 24 h ot 37 °C. Fungal spore suspensions
were collected using tween 80 from 7-day-old
cultures of fungi cultured on saboursud dextrose
agar at 25 °C for 24 h. The fina] bacterial and fungal
inoculum ODs were 0.2-0.3 and 0.5, respectively.
Preparing the stock solutions with DMSQ does not
affect the measured concentrations, Bacteria and
fungi doubled a1 a concentration of 1000 ugfml.
Powdered medications like fluconazole and
streptomyein were commonly used 1o treat tungal
and bacterial infections. After being incubated at 37
o for 24 h and at 25 °C for 4¥ hours, antibacterial
and  antifungal  activities were  assessed,
respectively.

The study’s standard treaiment was streplomycin, o
broad-spectrum  antibiotic having a minimum
inhibitory concenwation (MIC) of 10 mg/mL
against the bacterial species. Suppression zones
eanged from 1216 mm for £ cerli (MCC 2412),-10-
12 mm for B subtiis (MCC 20100, 12-15 mm for
P aeriginoga (MCC 2080), and 9-13 mm for 5,
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species, 8. adurens was more susceptible to 3a.
was also discovered that 3e (1%mm) was more
effective than the gold standard drug. The
effectiveness of the reference medication was
found to be lower than 3d against P. aeruginosa. It
was shown that 3] was the most potent chemical
agninst E. coli.lt was shown that the median
inhibition zones for C. albicans (MCC1439) and §.
cerevivie (MCC1033) were 8-17 mm and 10-17

LU
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mm, respectively, when treated with the standard
drug jluconazole (MIC = 350 pg/ml), The
medication is more effective than the gold standard
against both . albicans (MCCI1439) and
Saceharomyees cerevisiae (MCC1033), with a
mimimum inhibitory concentration (MIC) of 54
pge'mL.

Table 2: Antibacterial activities of the product (3a-j)

Compound | S. aurens | B. subtilis | E. coli | P. aeruginosa

3a 12 10 5 12
b 10 12 12 15
3c 9 11 13 13
3d 13 10 14 14
de 11 12 16 15
af 12 i1 12 12
3 11 10 E 14
3h 12 12 13 2
3i 13 10 16 15
3j 12 11 15 11
Srd 12 11 12 12
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Figure 1: Antibacterial activities of the product (3a-j)

Table 3: Antifungal activities of the product (3a-f)

Compound  Cundida albicans Saccharomyces cerevisige

da 16 11
ih 10 15
3c 13 16
3d 14 13
3e 8 15
ar 10 12
g 9 13
3h B 6
3i 17 17
3j 16 16
Fluconazole 15 11
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Figure I:'Arﬂiﬁmgal activities of the product {3a-f)

Conclusions:

Applying a multicomponent reaction method, we
have demonstrated the one-step synthesis of poly-
substituted amino pyrazole analogs, Fast, good 10
excellent yvields were attained without the need for
a catalyst in this reaction, which bad additional
advantages including easy experimental workup
and no hazardous by-products. The use of catalysts,
toxic organic solvents, or dehydration is not
necessary for the procedure we detail abave for
dealing with pyrazole systems An eco-friendly
strategy for synthesizing these compounds s
presented by this methodology.
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DESIGN, SYNTHESIS, IN VITRO ANTIMICROBIAL, AND
CYTOTOXIC STUDIES OF A NEW SERIES OF PYRROLO|2,3-d]
PYRIMIDINEHYDRAZIDEHYDRAZIDE DERIVATIVES
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Abstract:

This study examines the design and synthesis of a newly manufactured pyrrolo[2,3-dlpyrimidinehydrazide
(PPH) derivative, The PPH denvatives are designed to contain bromine atoms in positions 2, 3, 4, 5, and 6.
The microwave technique is used as a novel and reliable method for the preparation of this type of PPH
derivative, Spectral and elemental studies were used to provide 8 comprehensive description of the chemical
structure of the PPH derivatives 2-7 that were constructed. By using the disc diffusion method, each drug
was put through an in vitro antimicrobial test against six different microorganisms. In comparison to
streptomyein, which had & concentration of 25.0 pg/ml, it was discovered that compounds 2, 4, and §
exhibited the highest levels of activity against £ cali (11.5, 15.5, and 23.4 pg/ml, respectively). Furthermore,
compound 7 demonstrated polential cytotoxic effects against artemia saling, with an ICs; value of 185
pg/ml.
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Pyrrolof2, 3-dlpyrimidinekydrasidehydrazide Derivatives

INTRODUCTION

As a result of the capability of nitrogen-containing
heterocycles to generute hydrogen bonding, van
der Waals forces, hydrophobic effects, a-stacking
interactions, and dipole-dipole interactions with
biological targets, the Food and Drug
Administration (FDA) has approved more than
eighty percent of the drugs that are currently on
the market [1-5]. It is usual for pyrrolopyrimidine
derivatives to exhibit a wide range of biological
and pharmacological features, and these
derivatives can be found in a variety of small
molecule drug discovery programs [6]. These
derivatives are nitrogen-fused heterocyeles.

The pyrrolo[2,3-dipyrimidinehydrazide derivatives
hold @& significant position among the
pyrrolopyrimidine cormpounds. These compounds
possess a wide range of biological properties,
including anti-bacterial [7], anti-diabetic agents
[8, 9], antiviral [10, 11), anti-inflammatory [12,
13], anti-hypertensive activity [ 14], anti-protozoal
activity [15], and they have demonstrated potent
anticancer activity, which makes them an effective
tool for DNA interaction [ 16-18].

This work is a continuation of our research efforts
that have been centered on the synthesis of novel
nitrogen-containing heterocycles that possess anti-
microbial activity [19-22]. In recent times, we
have been paying close sttention 1o the process of
preparing new pyrrolo[2,3-d]pyrimidinehydrazide
derivatives. These derivatives are predicted 1o
exhibit biological activity, and they are prepared
under conditions that are both environmentally
friecndly and time-saving vie microwave
assistance.

A new series of pyrrolo[2,3-d]pyrimidine
hydrazide derivatives with the bromine atom on
carbon 2, 3, 4, 5, and 6were prepared by us using
our reliable method under microwave-assisted
conditions. The purpose of this study was to
cvaluate the snti-microbial activity of these
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compounds ns a first study for this particular type
of pyrrolof 2,3-d|pyrimidinchydrazide as an anti-
microbial agent. Additionally. the molecular
docking study was displayed and discussed during
the presentation,

EXPERIMENTAL

Materials and methods

The melting points of all the compounds were
recorded using a digital Gallen Kamp MFB-595
equipment, which may have been inaccurately
calibrated. The following chemicals were utilized
without additional purification: pwrrolo[2,3-
dpyrmmadine, 2 3 A-inbromobenzaldehyde,
hydrazine hydrute, 2,3-dibromobenziddehyde, 2.4-
dibromobenzaldehyde, 2, 5-dibromobenzaldehyde,
2,6-dibromobenzaldehyde, 3 4-dibromobenzalde
hyde, and 3,5-dibromobenzaldehyde. A Brucker
spectrophotometer was used to record infrared
spectra (em™) with a KBr pelle.. Bruker
spectrometers operating i denterated  dimethyl
sulfoxide (DMSO-de) were used to record the 'H-
NMR and "C-NMR spectra, at 400 MHz and 100
MHz, respectively. Chemical shift (8 ppm),
multiplicity  (s=smnglet, d=doublet, i=triplet,
m=multiplet), and coupling constant (J in Hz)
were the following reported in 'H-NMR spectra,
which were allocated relative to deuterated solvent
signals, At CIF Pune University's micro-analysis
center, we documented clemental analyses. The
recently produced chemicals were tested for purity
using the TLC method [ 10].

Formulation of PPH compounds (1-7):

To prepare the compounds (1-7), onc mmol of
pyrrolo|2, 3-d]pyrimidine-hydrazide and one mmol
of substituted dibromobenzaldehydes  were
refluxed in 20 ml of ethanol for 2 hours. The
cooled liquid was then dumped onto a bed of ice
water. To get affords 1-7, the precipitate was
filtered off and recrystallized from ethanal.

/f‘*‘
H\l)*-\-.;\r:l
| R
Hl‘\\l'mI

L NH2 0. H

e Ethanol, conec, HCI =
oy s oy
ﬁ N ;\R Reflux. Zh ﬁ N

Scheme 1: Preparation of compounds 1-7
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2..1. 4-}{(2E}-2-|(2,3-dibromaophenyl)
methylide nelhydrazinyl}-TH-pyrrolo|2,3-
dlpyrimidine(1).

Yield % 75.66, m.p. 189-190°C, IR ve/cm 3110
(-NH- aromatic); 3178 (-NH- aliphatic), 2815 (-
CH=), 1582/1479 (=C=C<), 1655 (=C=NN-),
1233 (C-F), 1070 (-N-N-), 741 (benzene ring),
688 (C-Br). 'H-NMR (DMSO-d,) &: 14 25 (s, 1H, -
NH- aliphatic), 12.97 (s, 1H, NH, aromatic), 8.73
(s, 1H, -CH=), 8.46 (s, |H, pyrimidine-H), 7.09-
8.01 (m, 6H. aromatic-H)). Anal. Caled. for
L]HHHI':NﬂJqSﬂﬁ:I c, 3952. H, 2.3 Hr. 40.45:
N, 17.73. Found: C, 39.48; H, 2.17; Br, 40.09: N.
17.67.

2.2.2.  4-{(2E)-2-|(2,4-dibromophenyl)met
hylidene|hydrazinyl}-TH-pyrrolo|2,3-dpyrimi
ding (2).

Yield % 73.79, m.p. 195-196°C, IR \iw/cm 3139
(-NH- aromatic), 3292 (-NH- aliphatic), 2884 (-
CH=), 1590/1478 (>C=C<), 1661 (=C=NN-),
1291 (C-F), 1029 {-N-N-), 687 (benzene ring).'H-
NMR (DMSO-dy) 6: 14.41 (s, TH, -NH- aliphatic),
12.94 (s, 1H, NH, aromatic), 8§49 (s. 1H, -CH=),
7.20-7.56 (m, 6H, aromatic-H (7.20 (1M, o, =
3.88Hz), 7.34 (1H. dd, (J = 7.62, 1.62Hz), 7.45
(IH, dd, (J = 8,00, 1.75Hz), 7.48 (11, dd, (J =
8,03, L.62Hz), 7.56 (2H, d, (/ = 3.88H2)). Anal.
Caled. for CaHuBraN«(395.05): C, 39.52; H, 2.30:
Br, 40.45: N, 17.73. Found: C, 39.39; H, 2.26; Br,
40.11; N, 17.68,

223 4-|(2E)-2-[(2,5-dibromophenyl) methyl-
denﬂlhydm.iuylf-'."’l-l-pyrrulu[m-n‘]mﬂmidint
).

Yield % 74.89, m.p. 189-192°C, IR v /om 3096
{(-NH- aromatic), 3195 (=NH- aliphatic), 2982 (-
CH=), 15871477 (>C=C<), 1624 (=C=NN-},
1224 (C-F), 1001 (=N=N-), 731 (benzene ring).'H-
NMR (DMSO-ds) &: 11.82 (5. IH, -NH- aliphatic),
LLOY (s, I1H, NH, aromatic), 7.5] (5 LH, -CH=)Y,
7.05-8.28 (m, 6H, aromatic-H (7.05 (IH, 4, (/=
3.86Hz), 7.27 (2H, dd, (/= 840, |.08Hz), 8.28
(2H, s), 748 (1H, dd, (J = 8.03, 1.62Hz), 7.56
(2H, d. (J = 388Hz)). Anal. Caled. for Anal.
Caled. for CsHeBroN«(395.05): C, 39.52: H, 230
Br, 40.45; N, 17.73. Found: C, 39.50; H, 2.27: Br.
40,33 N, 17.53,

2.24. 4-{(ZE)}-2-|(2. 6-dibromophenyl)
methylidene| hydrazinyl}-7H-pyrrolo|2,3-
d]pyrimidine (4).

Yield % Hﬂ“?, L] 1%*'“‘3‘{‘, IRvg/em™ 3127
(-NH- aromatic), 3289 (-NH- aliphatic), 2948 (-
CH=}, 1581/1475 (=C=C<), 1662 (=C=NN-),
1224 iC-F) 1023 (NGNLY RRY (hensene rine) THL
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NMR (DMSO-dg) 8: 14.42 (s, 1H, -NH- aliphatic),
1294 (s, IH, NH. aromatic), 866 (s, IH,
pyrimidine H), 8.11 (s, 1H, -CH=), 6.81-7.52 (m,
6H, aromatic-H (7.52 (1H, d, (J = 3.89Hz), 7.04
(1H, dd, (J = 1.64, 143Hz), 687 (2H, dd, (J =
1.68, 1.53Hz), 6.81 (1H, 4, (J = 3.89Hz)). Anal.
Caled, for Ci3HsBraN(395.05); C, 39.52; H, 2.30;
Br, 40.45; N, 17.73. Found: C, 39.40; H, 2.21; Br,
40.19; N, 17.70,

2.2.5. 4-[(2E)-2-[(3,4-dibromophenyl) methyl-
dene]hydrazinyl}-7TH-pyrrolo|2,3-d]pyrimidine

(5).

Yield % 73.33, m.p, 187-188°C, IR:Vmas/cm” 3046
(-NH- aromatic), 3290 (-NH- aliphatic), 2684 (-
CH=), 1585/1476 (=C=C<), 1660 (=C=NN-),
1223 (C-F), 1023 (-N-N-), 682 (benzene ring).'H-
NMR (DMSO-s) &: 14.52 (s, 1H, -NH- aliphatic),
1248 (s, IH, NH, aromatic), 8.66 (s, 1H,
pyrimidine H), 8.09 (s, 1H, -CH=), 6.81-7.53 (m,
SH, aromatic-H (6.81 (1M, d. (J = 3.90Hz), 6.89
(IH, d, (/ = 1.68Hz), 7.14 (1H, d, (J = 1.68Hz),
753 (IH, d, (J/ = 390Hz). Anal. Caled. for
CrHsBraNs(395.05): C, 39.52; H, 2.30: Br, 40.45:
N, 17.73. Found: C, 38.95; H, 2.26; Br, 40.22; N,
17.69.

2.2.6. 4-{(2E}F2-[(3, S-dibromophenyl) methyl-
denelhydrazinyl}-TH-pyrrolof2 3-d] pyrimidine
(6).

Yield % 77.76, m.p. 183°C, IR:vuu/cm™ 3109 (-
NH- aromatic), 3194 (-NH- aliphatic), 2985 (-
CH=), 1575/1506 (=C=C<), 1629 (>C=NN-),
1206 (C-F), 1046 (-N-N-), 695 (benzene ring).'H-
NMR (DMSO-ds) 8: 11.87 (s, 1H, -NH- aliphatic),
11.74 (s, IH, NH, aromatic), 828 (s, 2H. Ar H).
1.56 (s, LH, -CH=), 6.93-7.70 (m, 3H, aromatic-H
(693 (1H, d, (/ = 3.B6Hz). 7.34 (IH, d,. (J =
0.54Hz). Anal. Caled. for CisHoBraNs(395.05): C,
39.52; H, 2.30; Br, 40.45; N, 17.73. Found: c,
3899, H, 2.29; Br, 40.41; N, 17.72.

2.2.7.  4-{(2E)-2-[(2,3 4-tribromophenyl) methyl
da;ne] hydrazinyl}-7TH-pyrrolo|2,3-d]pyrimidine
(7

Yield % 79.04, m.p. 186°C, IR:vuwfem'3021 (-
NH- aromatic), 3118 (-NH- aliphatic), 2973 (=
CH=), 15821480 (=C<), 1648 (=C=NN-),
1251 (C-F), 1026 (-N-N-), 731 (benzene ring).'H-
NMR (DMSO-dy) &: 11.93 (s, 1H, -NH- aliphatic),
11.66 (s, IH, NH, aromatic), 8.66 (s, 1H,
pyrimidine H), 8.12 (s. 1H, -CH=), 6.81-7.53 (m,
4H, aromatic-H (6.81 (I1H, 4. (J = 3.BYHz), 7.12
(2H, d, (/ = 1.95Hz), 7.53 (IH, d, (J = 3.89Hz).
Anal. Caled. for Ci3HiBriN«(473.95): C, 32.94: H,
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1.70; Br, 50.58; N, 14.78. Found: C, 32.91; H,
1.69; Br, 50.55; N, 14.75.

Antimicrobial activity:

The study used gram-positive Staphylococous
aureus MCC 2010 and gram-negative Bacillus
subtilis MCC 2010 microorganisms to test the
antibacterial effectiveness of the chemicals that
were produced. Bacillus subnlis (MCC 2010},
Escherichia coli (MCC 2412), Swuphylococcus
gureus (MCC 2408), and Pseudomonas aeruginosa
(MCC 2080) were the bacterial strains utilized in
this investigation. To mimic the conditions usually
used in an antibacterial test, the Muller Hilton
agar medium was autoclaved at a pressure of 15
Ibsfin2 for 15 minutes. To test whether the newly
produced chemicals were effective against
bacteria, the researchers used the disc diffusion
method [19-22]. A decrease in the organism count
to around L10R ¢olony-forming units per millilier
(cfisml) was achicved by modifying the
inoculum and suspending the culure in sterile
distilled water 1o cvaluate the antibiotic effect.
Bacterial strains were cultured by swabbing 20
ml. of Muller Hilton agar medium from Petri
plates, The Petri dishes were then incubated for 15
minutes to allow the cultures 1o be absorbed. A 6-
millimeter-diametar well was bored using a sterile
borer. Afterward, 100 y of a DMSO-reconstituted
solution containing 4.0 mg/mL of each chemical
was added to the polluted plates. An entire 24-
hour period was spent incubating each plate at a
temperature of 37 °C. An entire 24-hour period
was spent incubating each plate al a lemperature
of 37 °C. To measure the antibacterial activity of
cach drug, the area of inhibition surrounding the
test wells was measured Dimethyl sulfoxide
(DMSO) was used as the negative control, and
streptomycin was used as the positive control [23-
251.

Antifungal Activity:
Cup and plate experiments incorporating  the
compounds were conducted with two scparate
species [25. 26]. The Candida albicans
(MCC1439) and Saccharomyces cerevisiae
(MCC1033) strains are the ones being studied.
The discs, which were | mm thick and 5 mm in
diameter, were filled with the test solution using a
micropipette. The plates were then kept in an
incubator set at 37 °C for a whole week. During
this time, the test solution diffused throughout the
body, preventing the injected fungus from
growing, After incubating at 37°C for 36 hours,
the inhihitory zone's diameter was measured. The

fmnsties S tenrline] dmibirn mhansiealn wdth enburanmas
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that were thought to have antifungal
characteristics  using  minimum  inhibitory
concentration (MIC) studies. After a il of 24
hours of incubation, the concentration of an
antifungal drug at which all measurable microbial
growth is successfully suppressed is called the
minimum inhibitory concentration (MIC), The
minimum  inhibitory  concentration  (MIC)
approach is used in diagnostic laboratories to
validate microbial resistance to antimicrobial
drugs and 1o evaluate the cfficacy of newly
developed antimicrobial agents,

In vitro cytotoxicity:

A bioassay using brine shrimp was used lo
evaluate the cytotoxicity of the chemicals that
were produced [27). The shrimp eggs were placed
in & specific area of the aquarium, The apposite
half was filled with a fake seawater solution
consisting of 38 g of NaCl and 1000 ml of water
from the faucet, The enure process of hatching
and developing into nauplii takes two days for
shrimp. To perform o bioassay, the newly
developed crustaceans were removed. Mixed with
various strengths of dry compenents- 2.5, 5.5, 7.5,
10, and 12.5 mg/mL sample vials were filled. By
dissolving the complexes in  DMSO, their
cytotoxicity was evaluated. Using a Pasteur
pipette, ten five shrimp were added to each test
tube. A control group was included to guarantee
that the test technique and results obtained from
the drug's cytotoxic activity were valid. After a
day, the tubes were examined under a micToscope
to record any findings and count the munber of
nouplii that survived, Five separate replicates,
gnch with three runs, made up the experiment
Many statistical tests, including LC50, LC90, chi-
square, and 95% Cl, were performed on the
collected data. The numerical values were
adjusted using Abbott's technique, as described in
reference [28], whenever deaths oceurred within
the control group.

o4 deaths = [(test-control)/control | x 100

RESULTS AND DISCUSSION

There are two methods for producing pymrolo[2.3-
dlpyrimidine (PP) hydrazones. The Schiff bases
were produced when PPH was afforded a
rensonable. vield (80%) by refluxing PP over
ethanol for around 12 hours, The Schifi bases of
PPH were synthesized with an outstanding yicld
of 83% using the microwave technique (MW) in a
renction condition with ethanol for 2 hours at 60
“9C. This process yielded compounds 1-7. These
findings demonstrated that the Schiff hases'

reartinn timee were  chordened  hy o micrwis
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irradhation. In addition, compared to refluxing
conditions, heating with 8 microwave is more
efficient for creating pure chemicals in good to
outstanding yields.

FT{IR) spectra:

To determine the degree of bonding between the
molecule and the methoxy group of the
benzaldehyde, the free PPH was compared to the
FT(IR) spectra of the compounds that were
formed. Using # limited spectrum of bands, the
impact of PPH vibmtion on substitued
bromobenzaldehydes  was  examined. No
stretching vibrations have been detected in sny of
the produced compounds containing aldehyde
(CHO) or amino (NH:) groups, indicating that
they are all fully developed. By contrast, the
azomethine (HC=NN-) group generated n strong
new band at [573-1662 em'' [29], The presence of
an gromatic (NH) bandwidth in the 3054 - 3110
em'' region has led some 1o speculate that the
prepared compounds must exist [30, 31]. All of
the compounds have been classified based on the
analysis of the aldehydic (-CH=) bands at 2815-
2882 em’', Two strong lines at 1493-1590 and
1441-1483 oo’ are seen in the infrared spectra
of1-T compounds; these lines are associsted with
the aromatic ring's >C=C group. The stronges:
bands are at 1318-1330, 728738, and 654-687
em™. Compounds 1-7 display FT(IR) spectra that
are compatible with aromatic (C-N), dy/
trisubstituted benzene ring, and monosubstituted
benzene ring swuctures. The 1-7 molecule's
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aromatic C-Br group was identified by a band ar
687-691 ¢’ in the FT(IR) spectra.

'H NMR spectra:

All of the developed compounds' wide singlet
signals in the '"H NMR spectra, which range from
11.52 o 14.41 ppm, are due to the aromatic -NH-
group in the pyrrolyl ring. All of the compounds
that are made have an aldehydic -CH= group
assigned to them in the 7.48-8.49 ppm range, and
the aliphatic -NH- singlet peak is visible in the
11,69-12.94 ppm range. Since there is no broad
singlet signal at 9.84 ppm (2H) corresponding to
the -NHz of PPH, the 1H NMR spectra of all the
produced derivatives show that the amino group
was successfully substituted by the Schiff base
[32]. A singlet for the pyrimidine proton between
6.98 and 8.28 ppm is visible in the 'H-NMR
spectra of compounds 1-7. When looking at 'H
NMR spectra from different publications, you may
find that they have the same bands [33),

Antibacterial activity:

According to Table 1, all of the microorganisms
that were tested were susceptible to the chemicals
that were researched, The minimum inhibitory
concentrations  (MICs) for these compounds
mngcdhnﬂjmﬁﬂg‘ml‘mmdmg
was ciprofloxacin, which is a broad-spectrum
antibiotic that had a MIC of 10 ug/mL against the
bacterial species. For Staphylococcus aureus, the
inhibition zones ranged from 10 to 18 mm (MCC
2010}, while for Pseudomonas aeruginosa, they
ranged from B to 29 mm (MCC 2080).

Table 1: Antibacterial studies of 1-Teompounds

Antibacterial Activity (zone of inhibition)

- Composind 8. aureus B. subtilis E. coli F. aeruginosa
1 15 15 19 - 15
= 2 17 18 23 16
—— 3 = 16 i 24 19
4 13 0 23 6
: 5 12 17 5 25
. K 5 . 12 16 29
= 10 3] L 10 -
Ciprofloxacin 10 10 12 1

The most effective bacterin against S -surcus.
when considering all bacteria collectively, are the
1, 2, and 7 strains. Compounds 1-6 showed
superior efficacy compared to the industry
benchmark  ciprofloxacin.  The compound 7
exhibited reduced antibacterial efficacy against P.
acruginosa. The results demonstrated that 6
surpassed the suggested method of delivery, The

against E. coli. Refer 10 sections 1, 2, and 4 for
information on B. subtilis, The antibacterial
activity is most likely caused by the more
effortless penetration of the cell walls of lipophilic
microorganisms. The molecule's capacity 1o
traverse the lipid cell membrane of gram-negative
bacteria is mainly attributed to the lipophilic alkyl
chain. The results indicate that there is a negutive
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and the antibacterial sctivity. This can happen
when the size of the carbon chain is too large to
traverse the bacterial cell membrane [34].

Antifungal activity:

In response to the reference drug fluconazole
(MIC 50 pg/ml), the inhibition zones of Candida
albicans (MCCI1439) and  Saccharomyees
cerevisipe (MCC1033) were found to be 6-17 mm

Secron A=Rivearch Pugsr

and 7-20 mm, separately. All of the substances
tested showed substantially higher (ungicidal
getivity than the reference medication, as proven
byv the data shown in Table 2. A minimum
inhibitory concentration (MIC) of 54 ug/mlL was
found for all the substances that were lested
agamst Candida albicans (MCC1439) and
Saccharomyces cerevisise (MCC1033),

Table 2: Antifungal studies of 1-Teompounds

Compound 5}:ﬂ Saceharomyces cerevisiae
1 12 14
=TT =gk 4 1 =
ol 3 0 . 6
4 . 6 20
— s 0 16
6 13 1
= L Jie.ds .. — =4 — 1
Flaconazole 9 12

In vitro cytotoxicity:

Table 3 displays the findings of the evaluation of
the cytotoxicity of the substances on Artemia
salina. According to literature, the half-life (LDs)

values vary between 3.99 and 9.67 x 104 uM/mL,
which represents the concentration at which 50%
of tha organisms were impacted.

Table 3: Brine shrimp bicassay of 1-Tcompounds

Compound

LD (M)
>645 % 10°

e

525 = 107

»4.40= |0
>7.31= 107

e T N L

>4.66% 107
>3.99x 107"

CONCLUSION

Various substituted bromo benzaldehydes were
used to prepare several new derivatives of PPH.
The results acquired from several analytical
techniques, such as FT-IR, UV-vis, NMR spectral
studies, and clectrochemical data, supporl the
creation of the proposed compounds. The
compounds that were produced underwent a
battery of analytical tasts, including 'H NMR, UV-
vis, clemental analysis (C, H, N), and FT-1R
spectroscopy. After collecting the spectra, they
were cxamined. Based on the results, modificd
bromo benzaldehydes and PPH should be mixed
in a ratio of 1:1. The antibacterial activity of all
the compounds that were produced was
substantial. Every one of the synthetic chemicals
has extremely high cytotoxicity levels when
applied to vulnerable cell types.
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ABSTRACT

The present study contains a Content analysis of UGC-CAKE listed {SAJLIS) South African Journa! of Libraries and
Information Science . The study covers articles published between 2015 and 2017, The study includes yearwise
subject-wise distribution of contributions in the ficld of library and information subject Authorship pattern, prolific
contributors to the journal. In the field of L1S, it is observed that collaborative rescarch 1 predominated, the dogree of
collaboration in SAJLIS is 0.9638 which elearly indicates its dominance upan individual contribution. Library
professional are conducting more roscarch work 1o develop the LIS professionsl. The <eope o publication of research
articles in the (SAJLIS) Souwth Aftican Journal of Libraries and Information Science. The research in library and
information subject of is going interationally.

Keywords: Bibliomstrics, Bibliograghy, Authorship pattern, Geographical distribution, Citation Arzilysis

Introduction-

The South Aftican Joumal of Libreries and Information Science, SAJLIS has since 2002 been published as rhe
official research joumal of the Library and Information Association of South Africa (LIASA). LIASA was established
ia 1957 nwortmbymuvmhﬁzmqorhyofmuhhuslm:h:iumlhthldmmnduudm
interests of the libeary and information services (LIS) the African Library Assoc ation of South Africa (ALASA), and
the South Affican Institute for Librarianship and [nformation Science ( SAILIS | voted to dissolve. Although the nume
has changed shightiv at various stages m ils existence, the volume numbering of the Journal has been comtinuous since
the first ssue of South African Libraries 1933 this was the quarterly journal of the South African Library Association,
“Content analysis of the munifiest and Intent content of o budy of communiesied material (as 1 book Jourmal or gny
mformation source ) through a classification, tabulation, and evatuativn of its kev symbols and themes in prder (o
ascertain its meaning and probable effect.” Content analysi s essenimlly a svsomatic analysis of the occurrence of

383



Industrial Engineering Journol
IS5N: 0970-2555

Website: www.ivyscientific.org

words, plirases, concepts, and s0 on in books, films, and other kinds of materials. (ALA Glossary of Library and
Information Science, 1983),

1. SCOPE AND LIMITATIONS OF THE STUDY

The present study has been undertuken in order to know the nature and contents of articles in the SAJLIS research
SAJLIS s an official publication SAJLIS. It publishes onginal research articles by renowned |ibrary profiessionals on
all aspects of library and information science. The aim of the journal ® to provide a fiorum for the librarian to publhsh
thew research findmgs and also to open new vistas for further resesrch It is one of the leading journals being
published for from South Africa Country. The major limitations of the present study are - The study is limited (o 1he
articles of Viol, 81 1o B3 to from years 201 Sto 2017,

L30URCES OF DATA

In order to analyze the SAILIS, the primary sources used by the researcher are the issues of the journal volime 81 (o
83 for the period years 2015-2017.Six issues of the journals are taken as the sources of duta. All the issucs are
minutely scanned 1o collect the necessary data.

3. YARIABLES CONSIDERED FOR ANALYSIS
The following variables were contsdered for analysis to draw meanimghul conclusion:
4.1 Total number of articles appeared during the period 2015-2017
4.2 Subject-wise breakup articles
4.3 Authorahip pattern and colleborative authors
4.4 Number of pages per aricle
4.5 The prolific contnibution to the journal

4. OBJECTIVES OF THE STUDY
) Y ear-wise distribution of the contribution
2) Subject-wise distribution of contribution
3) Authorship pattem
4} Prolific contributors o the journal
5) Average length of the article per volume

5. METHODOLOGY:

Document analysis was the major techniques used by the mvestigators for the curreat study, A specially prepared daa
sheet was used for analyzing the 16 wmsues of the SAJLIS munually. Data ilems fior source contributions included
authors name, number of authors, and institutional contributions of the contribution, number of pages. and subject of
articles. After collection of all these data, the annivsis was done manually. The method used by the investigators fior
the analysis of data collected, was purely maoual To draw meaningful conclusions variovs technigues have t e

384



Industrial Engineering Journal
{55N: 0970-2555

Website: www.ivyscientific.org

used for the analysis. They are documental analysis, calculation of percentages and averages, preparation of frequency

tables, diagrammatical representation and statistical analysis

0. DATA ANALYSIS & INTERPRETATION
6.1 Year wise Research articles published in SAJLIS

Table 1
Publication Year | Volume Rescarch Articles Percentage of
| Publication |
2015 i o Tl 16 , 43%
2006 I 82 12 2%
— 2017 53 T T 3% ]
Total | l:il l 4 100%

Analysed that s total of 14 articles were published i SAJLIS during the year between 2015 and 2017, Out of the
4lcontributions from the selected three years, 43% (16) research articles were published in Volume 81 during the year
2015, 32% (12) research articles were publithed in Volume 82 in 2016 and 33% (14) research articles were published
in volume 83 during the year 2017, This analysis reveals that more research articles was published during the your
2015 when compared to the years 2012 and 2014

Year wise Research articles published in SAJLIS

2017, 34% 2015, 33%

LB
nl

=3

2016, 33%

Figure 1
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.2 Subject wise distribution of nrticles.

W University library
B Digital repository
B Digital information

Flgure 2

Table 2
S.N. | Topic Title No. of Articles Percentage
I. | Open source 5 12% N
% Endd user 3 8%
3. | Automation 7 16%
3, Retrieval system 3 B%
L E-book 4 b
6. Collection munagement 3 B%
2 University librury 2 %
— 8. Digital repository s 12%
9. | Digital information 3 14% '
10. | Digial collectians 4 9%, ]
42 1o0%
The tablc 2 analysed that majority of the articles contributed which ippeared under the subject Automation 7(16%)
followed by digital information ( 14%) open source and digial repository (12%) e-books and digital collection (9%4)
end user, retrieval system and collection management (8%) and 5% on university library). This study revesls thut
majority of the automation are conducting research and publishing their research findings in library sutomation and
according to that automation was most important and current subject,
Subject wise publication of Research
i articles .
B Open source
W End user
B Automation
W Retrigval system
B E-book
B Collection management
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6.3 Yearwise Authorship pattern of the contribution.
Table 3

S.N. | No.of Authors No. of Author Tnul Number of | Percentuge
Contributed Articles | Author |

1 Signal Author 1 11 26%
2 | Two Authors 3 6 559
3 Three Authors 5 15 T 12%
3 Mare than Three Authors 3 12 % ull
Total 42 95 100%

The table no.3 Analysis of the 95 authors contributions (articles) reveals that there are 23 confributions £55%) by two
authors, | | contributions (26%) by solo author, § contributions

(12%) by Three authors contributions (7%) by more than three suthors, This analysis reveals that more number of
authors desires 10 write collaboratively and only less number of people likes to produce individual write up work by
leza than two authors,

Yearwise Authorship pattern of the
contribution

Signal Author  Two Authors Three Authors  Meore than
Three Authors

Figure 3
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t.4Most Prolific Contributors Jourmal

Tahle 4

S.N. Ranked Author Articles Contributed 2015- | Level of Rank |  Percentage ]
2017 I
1 Omwoyo Bosire Onyansha 5 ; 1 12%
2 Elisha Chiware ~ 4 B 10%
3 Peter G.Underwood 3 1 6%
4 [rvine Kadzonga 2 4 T 5% |
5 Single Anticle Published 6 5 ' 67(2%)
42 100%

Table -7, reveals that the list contains the names of 4 authors with more than two amicles

contributed during the period of 2015-2017. The contributions from all of them when taken solo contribution is 26
(2%) out of the tial contributed articles (42) is found from solo author. Omwoyo Bosire Onyancha has obrgined fivs:
rank(12%) contributed 5 articles have been published. Elisha Chiware is on rank fourth (10%) o third rink Peter
G.Underwood 3{6%) and 2(5%) is second rank the author Irvine Kadrengs

Most Prolific Contributors Journal

W Omwoyo Bosire Onyancha
® Elisha Chiware

B Peter G.Underwond

H |rvine Kadzenga

B Single Article Published
Figure 4
6.5Averuge page length of the article per volume
Table No.5
Page Length Na, of Articles == Prr}:uugt
Three Pages = T T l
Four Pages 8 | 9%
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Five Pages I 27%
| Six Pages g 21%
Seven pages 6 4% |
| More Than Seven Pages 5 12%
Total | 42 . [00% ]

Tahle 5, shows thar the majority of the articles 11 (27%) have the length of five pages, 9 (19%) have Jen pih of
six pages.8( 19%) with length of with four pages, 6 (14%) articles with seven pages. 5 (12%) articles with more than
seven three pages, 3 (7%4) articles with tiree pages,

I — e

Average page length of the article per volume

W Three Pages
N Four Pages
W Five Pages
W5 Pages
® Seven pages
. B More Than Seven Pages

i

66.CITATION ANALYSIS

Year wise Distribution of Citations

The references provided by the authors af the end of their articles are the basis of citation analysis, Citalion traces a
connsction between two documenis. one which cites and the other which |5 vleed. Chation analysis is one of the
pepular methods applied 1o derive

the following benefits

Figure 5
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Year wise Distributlon of Cliations

Yeur T ValNeo. | Issue Citation " Percentage
2015 Bl | 2 147 8% =1
3016 82 ' 2 164 %
2017 83 3 203 = 9%, “
Total | 03 06 514 T

Table Na.6:

The above table shows that maximum number of citations 203 (39 %) produced in
2017 followed by 164 (31%) citations in 2016 and 147 (28%) citations in 2015,

W Year

B Percentage

Figured

T.Major Findings of the Study:

I. Majority of the research articles was published in 2017

2, It is found that library professionals are conducting research and publishmg their research in Automation digital
information, open source, digital repository-books and digital collection.

3. Multiple authorship or collaborative research predominates in writing of articles.

4.Citation pattern has been followed very systemically in research articles.

8.CONCLUSION:
The content and bibliometric analysis of the UGC- CARE listed Journal (SAJLES) South Aftican Journal of Libraries
and Information Science in the 81 to 82 volummes of the research shows the various characteristics of the published
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POLLUTION GENERATING SOURCES ITS EFFECT AND CONTROL
R. A. Kunale
Kai. Rasika Mahavidyalaya Deoni, Dist. Latur, Maharashtra.

Environment is the natural world for example the alr, water and land in which plants, animal and Peaple live,
Contamination of this environmeny causes pollution of environment. Polfution 5 a term that covers all the weps
Ppollutants gei into the afr, water. soil and cause damage lo natural rescurces or all living buings. It can be produced
Jrom natural and artificial sources like volcanoes, forext Jires. sarthquakes, industrial Wastes, pesiivides, insecticides
cic. Pollution can cause respiraiory problems, heart diveases lung cancer ete. It will also lead 1o vazer Contfamination
and damage o natural resources i challenging to wnderstand the effects of pollution, It can affect mature, humay

beings, and animals and Play a vital rele in adverse climate
habitats are significant effects of poliution, Pollution is global
ar consuming conteminated food. Moréaver, it can Culde

change. Depletion of matural resaurces and destroving
problem and it can harm humans by breathing in smoke

health problems such as asthme, cancer, and heart direasos.

It also affects nature by destroying plants. animals, and natural Tabitars,

Keyweords: Pollution, envirenment, remedies, natural resources.

Introduetion

The activities of human created wvarious
environmental isswes such as deforestation,
global warming, and depletion of scarce natural
resources.In the simple terms, pollution is
defined as the contamination of the physical
and biological constituents in the earth's
atmosphere. It affects human life and the
natural environment (o a very great extent. Due
to air pollution, diseases that can oceur to
human beings are asthma, various skin
diseases, cancer, efc, Therefore, it is the
essential need of the hour to take serious steps
to reduce pollution to its core. In 1997,
envitonmentalist Charles Moore discovered the
world's largest collection of floating trash the
Great Pacific Garbage Patch ("GPGP") while
sailing from Hawaii to California. And in the
last 20 years, it's only gotten worse a 2018
study has found that the vast dump of plastic
waste swirling in the Pacific Ocean is now
bigger than France, Germany, and Spain
combined far larger than previously feared.
From milk jugs and abandoned fishing gear to
palymer molecules small enough 1o penetrate
human skin and be unknowingly inhaled,
plastic is now suspected of contributing 1o a
host of ailments, including infertility, autism.
thyroid dysfunction, and certain cancers.

Environmental issues continue to attract
attention at all levels. It is time now urgent call
to action, at a personal level, we can minimize

environmental  pollution by taking public
transport or carpools to reduce vehicular
smoke, avoiding firecrackers at festivals and
celebrations can also cut down on air and noise
pollution, not using fertilizers and pesticides
which can cause both water and s01l pollution,
and switching over 1o organic farming. The
sovernment can also bring striet rules and
regulations to lessenindustrial
pollution. Pollution degrades our natural
resources, from the water we drink to the air
we breathe. The different types of pollution
listed as follows:

. Air Pollution: Air pollution is the
contamination of air in the atmosphere
when harmful or excessive quantities of
substances such as smoke and harmful
mases from industries, CFCs and oxides
produced by automobiles, the burning
of solid wastes, ete, are introduced into
the environment,

2. Water Pollution: This refers to the
contamination of natural resources of
waler, due 10 the addition of harmful
chemical,  biological or physical
materials, which includes industrial
wastes, oil spills, domestic and farm
wastes, pesticides, as well as mining
and agricultural wastes, to water
resource which make it unusable.

3. Seil Pollution: Land/Soil Pollution
occurs due to the degradation of (he

Internationat Mudvidisciplinary Conference on En vironment: Issues, Chaflenges, Impact & Steps Towardy

Sustainable Development 24" Seplember 2022
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earth's surface by different commercial,
industrial, agricultural and domestic
activities. Causes of soil pollution also
include mining, deforestation, dumping
of e-waste and other industrial wastes,
usage of harmful chemicals such as
insecticides, pesticides, etc.

4. Noise Pollution: Excess noise due to
sounds created by  machines,
loudspeakers, microphones, loud music,
noise from industries, construction and
civil engineering works etc. lead to
noise pollution.

5 Less natural resources due to Land
occupation:As the world embraced
urbanization, mother nature witnessed
the greener lands getting transformed
into modern cities and metropolises.
What followed is a trail of natural
disasters signaling that something is

wrong with the planet  earth.
Consuming more natural resources
disturbs the cycle of nature.

6. Space debris: Manmade satellites
occupied the place in  space.Space
debris, or space junk, consists of
discarded launch vehicles or parts of a
spacccraft that float around in space
hundreds of miles above the Earth,
risking collision with a satellite or
spacestation.While space debris is
unlikely to affect space travel, it will
lead to significant problems for
spaceflight around Earth. The nsk
would be highest for objects orbiting at
an altitude of around 1,000 kilometres
(620 miles). which is wused for
communications and Earth observation.

1. Pollution control: Some simple
remedies to reduce pollution are listed
below

Say no to crackers

Air and Noise pollution caused by fire crackers
can increase the impact of pre-existing
problems and disorders of patient related to
heart, respiratory and nervous  sysiem.
Radioactive and poisonous elements are used
to spread the color in the sky when cracker
burst, which can increase the risk of cancer.

Use Public Transportation

Emissions from vehicles account for 40 per
cent of the air pollution and using public
transportation can help in reducing that.
Here, we can reduce emissions by using public
transport which can contribute in making the
air cleaner.

Turn off the lights, fans and water taps
when not in use

Turning off the lights when you leave your
room can help save energy. It can also help
reduce carbon emission and other harmful
greenhouse gases. Hence, turning off your
lights is a simple way to help protect the
environment and save the planet.

Reeyele, reduce and reuse

Learn how reducing, reusing, and recycling can
help yow your community, and the
environment by saving money, energy, and
natural resources. Reducing, reusing and
recycling waste helps save landfill space by
keeping useful materials out. The amount of
energy and natural resources needed to produce
the raw materials are limited.

Segregate your waste

The simple ways to practice waste segregation
are keep separate containers for dry and wet
waste in the kitchen. Also keep two bags for
dry waste collection- paper and plastic, for the
rest of the houschold waste.Keep plastic from
the kitchen clean and dry and drop into the dry
waste bin. Send wet waste out of your home
daily.
Say no to plastic

A single plastic bag takes up to 1000 years to
decompose as it contains non-renewable
petrochemicals. Hence plastic bags will stay
for a more extended period and damage our
mother nature. Plastic pollution is a problem
that the whole world is facing together, We are
finding microplastic picces in our waterways,
in the food we eat, and in the water we drink.
Collectively, we need to take action and say no
to plastic.Plastic waste does not degrade at a
sustainable rate. The more we continue to
make, the more waste continues to build up.
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When plastic waste is not disposed of properly,
it ends up in the environment, which is causing
devastating impacts. Each single-use plastic
item we use today adds to the mass problem of
tomorrow and beyond. So say no to use plastic.

Plant more trees

The world's forests absorb a third of global
emissions every year, Particles, odors and
pollutant pases such as nitrogen  oxides,
ammonia and sulfur dioxide settle on the leaves
of a tree, Trees absorb these toxic chemicals
through their stomata, or ‘pores’, effectively
filtering these chemicals from the air. Trees can
improve air quality in direct and indirect ways,
Indirectly, they can help by shading surfaces
and reducing temperatures, [f buildings are

by trees, it reduces the need for
conventional  air conditioning, and the
emissions of greenhouse Lases that come with
it,

Use of fans instead of ACs
Researchers also conducted 4 cost-benefit

Try to recycle industrial waste

Industrial waste should be treated and reused.
Use the sustainable industrial development
process.

To sum up, any type of pollution is harmful to
the environment with serious consequences
like global warming, uneven climatic changes,
ete. Due to our greediness and illegal human
activities, the innocent lives of animals are lost,

Conclusion

Environment pollution is the introduction of
harmful materials into the environment that
disturb the cycle of nature. These materials are
called pollutants. They can be created by
human activity like industrial activity, and
natural like volcanic ash. Pollutants damage the
quality of water, air and Jand. Air and water
carry pollution into the ocean currents and
migrating fish. It is among the many things that
harm our planet once greener and healthier
than it is now. It is g dangerous phenomenon
that is contributing (o an array of health issues

analysis on the environmental impuct and ~ “Mong human and animal,
found the total benefit of using fans 10 reduce
air conditioner use from a  greenhouse
emissions perspective,
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Abstract:

The New National Education policy was
approved by the union cabinet on 29 july , 2020
to overhaul the country’s education system , |t
will bring transformation reforms In the school
and higher education system in the country.,
The aim of new police is the universalize of edy-
cation from pre~school to secondary level with
100% Gross Enrollment Ratio (GER) in school
education by 2030.The NEP proposes some
changes including opening up of Indian higher
education to foreign universities, introduction
of a four - year multidisciplinary undergradu-
ate program with multiple exit options, The NEP
2020 aims at making India a global Knowledge
superpower,

Introduction:

Government of India started various
schemes like Sarva Shiksha Abhiyan, Mid-Day
Meal, Adult Education and Skill Development
Scheme, National Means cum Merit Scholarship
Scheme, National Program for Education of Girls
at Elementary Education, Kasturba Gandhi
BalikaVidyalaya, Scheme for Infrastructure De-
velopment in Minority Institutions, BetiBach ao,
BetiPadhao, etc, to educate the every citizens
of India.Education is the most powerful weapon
to change the world”. This is said by Nelson
Mandela who said this after observing the
power of education. Education is the means that
brings economic Erowth, social prosperity and
political stabllity in the society. Education makes
Rrerraraf
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the people confident to put their views and show-
case theirimmense potential. Itis education that
enabled citizens of a county to participate in the
Bovernance process and strengthen the democ-
racy.

Importance of education has been ap-
preciated and education has been promoted by
the Governments of most of the countries inthe
world. Working in the field, most of the coun-
tries isproviding free education to all its citizen.
In some of the countries free education is a con-
stitutional right of every citizen and people of
any age group, religion, caste, creed are entitled
to receive free education. Education makes the
life of people better by transforming the per-
sonality of the individual. It makes them feel
confident and opens the way for success.

Well educated population is necessary
for a country’s growth. This can be done only
when we understand the importance of educa-
tion. By the education the population of a coun-
try will be equipped with the vibrant knowledge,
progressive attitude and skills and this will be
the boon for the country. The same can be
achieved by spreading awareness about the
Importance of Education inthe coun try basically
in the rural areas. If the people are educated
then they will become capable of earning a live-
llhood by themselves and so for the nation. They
will become taxpayer and by this tax the county
will prosper.

In 2020, came the New Education Palicy
(NEP) and launched on 29th luly 2020. The idea
was put forward by former ISRO Chief K.
Kasturirangan who discussed the Ongoing is-
sue and transitions in the education system. He
aimed to create an impact on everyone ranging
from primary school to the workplace. It was
approved by the union cabinet and has success-
fully made revolutionary reforms in the Indian
education paradigm.

Major Highlights of NEP

1) On 29 July 2020, the new education

policy came into existence.

ImpactFactor 8.14 (IUIF)
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2) The Union Cabinet of India approved
the Education Policy,

3) The National Education Paolicy (NEP
2020) describes India’s vision for a new educa-
tion system.

4) This new policy is the replacement of
the previous Education Policy of 1986,

5) By 2040, India’s education system is
expected to be transformed under this policy.

6) Under this policy, the state expendi-
ture on education will be hiked from 3% to 6%,

7) It enforces the use of local language
for instructing students up to class s,

8) The new model 5+3+3+4 is introduced
stating 3 years of preschool and 12 years of
schooling,

9) Exams will be held only in classes 2,
3, and B instead of every academic year.

10) The main aim is to reduce classroom
load from students and make them meore inter-
disciplinary and multi-lingual,

This revised policy expands the age
group for mandatary schooling from 6-14 years
to 3-1B years. This new system will provide you
with 12 years of schooling with three years of
Aanganwadi/ pre-schooling.

* Foundation Stage- this stage begins from age
3 to 8 years in Anganwadi or pre-schiool educa-
tion and class 1 & 2 system. This system pos-
sesses only multi-level play activity, interactive
school activity, and basic learning of literature
and numerals,

* Preparatory Stage- 3 years from 8ge 8to 11,
This stage includes class 3- class 5. This 5YS-
tem will consist of the basic learning of all sub-
Jects and their activities.

- Middle Stage- 3years from age 11 to 14. This
stage includes class 6- class 8. This system con-
sists of the practical learning of arts, soclal ac-
tivities, humanities, science, and mathematics
with corresponding internships to experience the
working environment in the described fields.

- Secondary Stage- 4 years from age 14 to 18,
This stage includes class 9- class 12, This sys-
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tem consists of muitidisciplinary education, Criti-
cal analysis and thinking, students’ cholce of
subjects, and expertise in it

In school education, the policy focuses
on overhauling the curriculum on experiential
learning and critical thinking. The current 10 +
2 system in the school will ba replaced by a new
5+3+3+4 curricular structure. The mid-day meal
programme will be extended to pre- school
children.

The Higher Education Commission of
India (HECI) will now set up a regulatory body
for the entire higher education. Norms, regula-
tions, accreditation, and academic standards
will be the same for both the private and public
sectors. Thus, providing you with the opportu-
nity to give one common entrance exam for
higher education, multiple exit and entry
wherein you can start and end your education
allowing you to join back without losing your
credits. The policy also proposes that all uni-
versities and colleges must aim to become
multidisciplinary by 2040.
Conclusion:

A New Education Policy has been sanc-
tioned by our government in July 2020 after 34
years, for bringing the changes in the National
Education System. The New Education Palicy
has its objective of making the learning process
mare efficient by enhancing students thinking
and creative ability. The New Education Policy
Includes several changes in the school level as
well as higher education.This palicy will boost
employment in the country and will radically
changeour education system.
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