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Abstract

Manomelenals are ol the leading edge of the speedily emerging ficld of nonotechnology. Their exclusive
size-dependent possessions make these materials superior and essential in many spaces of human activity.
Ihis biel assessment efforts t0 summarise the most recent developments in the ficld of applied
Nanowmicrinls, in individiial their application in environmental science and medicine, and deliberates thewr

commmercinlisation predictions

Key werds; nanoparticles, Nanomaterials, environment, Nano medicine, catalysis ., capcer therapy .

Iomalecules, environmental science

Tt el Lo

MNanotechnology s enabling technology that deals with nano-meter sized :.uhcsla.nlu:u It is projected that
manotechnology will be established at several levels: materials, devices and systems. The Nanomaterials
level 15 the most innovative ot present, both in scientific knowledge and in commercial applications. A
decade ago, nanoparticles were delibemte because of their size-dependent physical and chemical
properties Now they have entered a commercial exploration period .

Out of plethora of size-dependant physical properties available to someone who is interested in the
practical side of Nanomatenals, optical and magnetic effects are the most used for biological applications.

Ihe aim of this review is firstly to give reader a significant prospective of nanomaterial application to

envirenmental science and medicine, L I)‘g’" view the most in this field,

and finally w discuss the haed read ww'““n” Hﬂ""d bio NHHEJ! applied to

beiialil snel electiong., 'T“mhmuwcm%“w
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Generally, Nanomaterials are currently classified as

M | metal-based,
(i) carbonbased
(iid) dendrimers, and

(iv) Cemposites. Generally, carbon-based Nanomaterials enntain carbon, and are found in morphologics
such as hollow tubes, spheres ellipsoids, Metal-based Nanomaterials are metal based materialy that
ﬂmwlﬂrwhmmﬂ,mﬂdlﬂmmnm&dﬂ!.sﬂm metal bases,

Titanium dioxide is one such example. They are a focus of the pharmaceutical and biomedical
industries.

NANOPARTICLES AND NANOMATERIALS

Compatites are combination of nanoparticles of nanoparticles and ather materialy, Nanoparticles, such as nano
ﬂud:hn.aza&udyhﬁn.ﬁdﬂmmhhnn;hhnnmumhmqu materials, fo enhance
mﬂtﬂﬂﬂlthnmr,umﬂ.mﬂhﬂt*mmm.nuwuﬁum copper oxide , cerlum

* Fluorescent natural labels Drug and gene conveyance
. mamiMﬂmmﬁdﬁﬁmﬂFmﬂmhmmMmhw
Tumour destruction via heating (hyperthermia)

+ Separation and sanitisation of biological frmgments and compartments
+  MRI distinction enhancement

Ll L L e Dt T - L L e

bt 8T — [P S [



e —
AN B | WERLITE iy, e . FEUIUMY Suis | 133m

Artigen detsction

iag
.

configurations uiilised i nanc-bio matenaly *pplied 1o medical o biological problems

Tissue work




g AN W | U e, PR PR UG Jdd | 2N aded e

coaling on tamum. Those coatings suffer from thickness non-uniformity, poor
mechamcal stiength, In ndditimamhhpwumnmumﬁmwpwﬂ th
throwugh the cell growth.

It was shown that using a biomimetic approach - a slow growth of nanostrusztured apatile ;
simutlated body Muid - resulted in the formation of a strongly adherent, uniform nanoporous layer  The
layer was found 1o be built of 60 nm erystallites, and possess 2 stable nanoporous structure and bioactiaty

A real bone 15 a panocomposite material, compased of hydroxyapatite erystallites in the vrganic matnn,
which 1 mainly self-possessed of coliagen Thanks to that, the bone is mechamically tough and, ar the
same time, plastic, 1o it can recover from 2 mechanical damage. The actual manoscale mechanism leading
to this useful combination of properties is sull debated

An amificial bybnd matenal was prepared from 13-18 nm ceramic manoparticles and poly (methyl
methacrylate) copolymer . Using tnbology approach, 8 viscoelastic potformance (healing) af the homan
fecth was established. An investipated hybod matenal, deposited 21 3 coating on the toath sirfse,
improved scratch resistance as well as possessed a healing behaviowr yimalas 1o that of the tisath

Cancer therapy

Fhotodynamic cancer therapy is based on the destruction of the cancer cells by laser pencrated atoma
oxypen, which is cytotoxic. A grester quantity of a special dye that i wsed 10 generate the atonue o ygen
i laken in by the cancer cells when compared with a healthy tissue Heace, wnly the cancer cells wy
destroyed then exposed 10 a laser radistion Unfortunately, the remauning dve molecules migrate o the
shin and the cyes and make the patient very senutive 1o the daylight exposure This eftect con Lot bow up

10 81X Werks

To avoud this side effect, the hydrophobic version of the dye molecule wan enclosed mside 4 T
nanoparticle  The dye stayed trapped nside the Ormosil nanopartecle and dad not spread 1o the wiher urnts

of the bady. Al the same time, its oaygen gencrating abiity has not been afleciad and the pore siee of
abowt | man freely allowed for the onygen 1o duffuse out

NANOMATERIALS ON THE ENVIRONMENT
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Pasitive impacts on the Environment g
tend to be exposed to surilight
other compartments
Nanomateraly,

W AMEL WL | Wil B, S 8 G e Sl | e, dadv-dnmas
ngmeered Nanomaterialy exhausted into the atmoigheric envwonment

and UV wovelengths af significontly higher degrees thon those releaied into
This exposure is Wikely to increase the possible outeomes of photochsnucal changes to

that is, imely ond accurate detection of trace pathogens or other contaminanty (26]. Marmotechnoiogy o of
great use in mony fields, in porticulor in the agrofood industry, where is it Lsed primarily i primoey
production, food Processing and pockaging ond faod supplements

nanoparticles in Enf-rrrmrmmmmmmuﬂﬂ;m De lo Rosa et ol [64] found that by ogplying

4inc axide nanoparticles through the foliar 1proy, growth and biamass of olfaifo, tomote, and eucumber can be
rocreased

The presence of NMy was also demonsiroted to exert low ta high towiety smpacts an aquatic hfe. According ta
the toscoingical investigations, Nanomatenals may affect umceliulor agquatic oiganums and creatures fe.g,
fish end Daphnia) . Several Studirs suggest thot the tonicity of silver nanoparteeles i atfribuled 1o their release
of silver tons in eells as both uilver nanoparticles ond sitver ions have been reparted to hov

CONCLUSION

The enviroament and on human beings, Accordingly, Nanomaterials can be compared a4 drugs because it iy wll
known that they have both desired and undesirable eflects. Until now, Hanomatendls have been eaplored for
many different applications in diverse setlon including catalysis, sensing, chatevaliae, energy,
biomedical. However, the level of Nanomaterali in the environment | contistently wcreasing

¢ um-r:.-rﬂum-mr

ThehﬂamnfﬂlmmallﬂlhlﬁlﬂMmMJhlndmnhHthHHHﬂHﬂlﬁtmwhw.lm

increased attention needs 1o be directed towards the new Nanomaterials because the development ol knowledgye
of these nanoparticles is still in its hm.mhmmwmunmnm have both

understand their synthesis, characterization, and possible toaicity.
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Abstract:

recognitions in

The field of Green Chemistry had been inconceivable used towards detections and
science & technology by smearing twelve basic green chemistry ideclogies. ., we explained the
attainments and developments of green chemistry by using Green Empathies. Each branch of Green
Chemistry tree represents to corresponding each of the 12 ideologies, and plants represent the

different areas of achievement relevant to that particular ideclogies.

Keywords Gr een Chemistry, Green Chemistries, ideclogies,

INTRODUCTION

Chemistry has indulge the beneficial things in the form of medicine, dyes, cosmetics, food products,
nano particles, liquid crystal, polymers, paints, biomolecules, agrochemicals. Presently, various
complex yields can be manufactured easily. Nevertheless, chemical progression not only yields the
essential product but also the unwanted or undesired and harmful substance in large actions in the
form of liquid, gases, and solld. Sustainability and Green chemistry go in one breath. Sustainable
development is @ process of reaching the requirements of the present era without negotiating the
proficiency of unborn age group to complete their own needs. Its concepts inspire the designing of
Innovative processes and raw materials that minimizes the utilization of harmful substance and thelr
manufacture This has become the enormous threat for the chemistry. So for the synthetic chemists the
decrease of the chemical paliution has become the critical urgency.. Green chemistry's concepts stands
for two most impertant components The concepts of Green chemistry are not new or unfd rather it

Is new approach towards the sustalnability. b
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principles, Here, Each branch signify to each of the principle and leaves represent to the

the various techniques to the researchers employed in Green Chemistry research. |

The Green ChemisTree importance the attainments

. Prevention: It i better to prevent the formation of waste than to treat it after it is
various technigues corresponding to this principle include One-pot synthesis, circular economy,
Process intensification, Self-Separation, Additive manufacturing. Combined processes, Excess as
feedstock and Molecular home-made It ts better to check the formation of waste than to treat it after
itis formed.

The various techniguescorresponding to this principle include One-pot synthesis, spherical economy,
Process intensification, Self-Separation, Additive developed, Integrated processes, Waste a5 feedstock
and Molecular self-assembly Less hazardous synthesis: "Wherever practicable, synthetic methods
should be designed to use and generate substances that possess less or no toxicity to environment and
human health”.

This principle cover Life cycle analysis, Green synthesis evaluation metrics, Non-metal catalysis, Energy

efficiency metrics, Dialkyl carbonate reactions, Material efficiency metrics, C-H bond functionalization,
Hazard and risk matrics,

: Atom condensed: Synthetic methods should be caiculated in such a way that all-the reactant
materials combined in the process converted into products, Here, Each branch r_ipn':mi to each of the
principle and plants represent to the availabifity of the various technigues t'f.'_l m&'-u:s_ear:herj working
in Green Chemistry research, ey >

Degradable plan: Chemical products should be designed 1o innocuous ﬂwldihlt products and do not
persist in the environment. The products which should be designed to innocuous degradable products
are Benign metabolites, Read across, Green pharmaceuticals, , Degradable polymers, Reactivity
parameters, Molecular triggers, Biodegradation databases, Metabolism, Prediction tools, Design
guidelines.incorporated in the process changed into products, The reactions came under this group are
Grubbs metathesis, Reaction network optimization, Cycloaddition, Coupling reactions, Synthetic
efficiency metrics, Rearrangement reactions, E-factor, Ring modification reactions and Aromatization

reactions .: Atom economy: Synthetic methods should be designed in such a way that all the reactant
materials

Safer chemicals: Chemical products should be designed to preserve efficacy whilst reducing toxicity.
This principle explain the importance to design the benign chemicals. This principle propase the

Enzymatic models, Read across, Modes of toxic action, , Reactivity parameters, , Design guidelines,
Agverse outcome pathways and Metabolism .
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upon the authors and not upon the Editor & Publisher. and Gas-expanded liquids

Smart catalysis: The selective catalytic reagents are mare superior than the stoichiometric reagents

The selective catalytic reagents or protesses were Nano catalysis, Solid acids and bases, Abundant
metal catalysis, Clay/zeolites, Biocatalysis, Metalorganic frameworks, Enzyme engineering, lsolated
enzymes, Ultra-low loadings, Control, Organo catalysis.

Energy efficiency:. Energy requirements should be minimized and also conducted the synthetic
methods at ambient temperature and pressure. The energy efficiency should be maintained by using
Microwave irradiation, Electro catalysis, Mechano chemistry, Photo catalysis, Sono chemistry and Self-
seperation .

Renewable feedstocks: Wherever carefully and technically practicable then a raw material or
feedstock should be renewable rather than draining. The usable Renewable feedstocks are Biofuels,
Joined biorefinery, , Fermentation CO2 Biomass-to-chemical, Enzymatic progressions, Renewable
platform chemicals, and New stage chemicals

Reduce derivatives: Redundant derivatives should be avoided or minimized becuse such steps
required additional reagents and can generate waste. The unnecessary derivatives :hnuld be removed

by using Flow chemistry, Electro synthesis, Molecular chaperones, Click chemistry, Molecular self-
assembly and Nom-covalent derivatives

Smart catalysis: The selective catalytic reagents (Processes| are greater than the stoichiometric
reagents [Processes). The selective catalytic reagents or processes were MNano catalysis, Solid acids and
bases, Abundant metal catalysis, Clay/zeolites, Biocatalysts, Metalorganic frameworks, Enzyme
engineering, Isolated enzymes, Ultra-low loadings, Immabilization, Oregano catalysis ..

design: Chemical foodstuffs should be designed to innocent degradable harvests and do not continue
in the air. The produces which should be designed to innocuous degradable products are Kind

metabolites, Read across, Green pharmaceuticals, Degradable polymers, Reactivity lmitations,
Molecular triggers, Biodegradation records, Breakdown, Calculation tools, Enterprise guideline.

Real-time analysis for pollution inhibition: Real-time analytical procedures should be Responsibility of
contents of this dally rests upon the authors and not upon the Editor & Publisher. developed to control
the formation of hazardous residents. These Real-time analytical devices should be Include
Computational advances, Sensors, Spectroscopy, Continuous flow and investigation, Chromatography.
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Hazardous :nd coincidence prevention: The chemical things and reagents used in chemical F

should be selected to minimize the risk for chemical accidents, explosion and fires. The

chemistry for colncidence prevention are Substitute the hazardous materials, On sil:'l
hazardous materials, On-demand production of perilous materials and Reduced un

materials .
Applications

Metal organic frameworks cause the adsorptive glimination and panel of chemicals Removal of
harmful chemicals and their parting from the atmosphere has become a vital issue. At present,
adsorptive elimination s important for keep. Therefore, adsorption and separation of abundant
nitrogen containing compounds, olefins, sulphur compounds and n-electron-rich vapours via n-
complex expansion among an adsorbent and adsorbate molecules is very inexpensive. Absorbent
metal-organic contexts are much knowledgeable in the adsarption or separation of different liquids
and gases without damaging their dissimilar characteristics.

Production of carotencids from natural sources The separation of Atisane-type diterpencids are the
principal essential of tetracyclic C20 ~diterpenoids, widely inaccessible from the plant kingdom with
changing grades of structural complexity and pharmacological activity. Different total synthesis is an

active tactic to synthesize several artisans-type diterpenoids using physical interconversion from a
commaon intermediate. They are also very helpful in production of carotenoids.

human bane standby with Coral skeletons Coral skeletons can redevelop replacement human bone in
nonloadbearing exhumed skeletal Jocations. A combination of multiscale, interconnected pores and

channels and highly bioactive surface chemistry has established corals as an important different to
using healthy host bone substitutions.

. Liberal Omachineries in coral aguaculiure and self-organization inorganic chemistry are serving to
maodify natural corals and create synthetic coral architectures able to accelerate bone improvement

with proper host adding at more skeletal locations, modified to recent surgical methods and used to
treat intrinsic emaciated abnormalities and metabolic conditions.

Sildenafil citrmte: It is fiewt drug which wos ellectively used for oral treatment for erectile
dysfunction. -. The redesigned chemistry process proved (o be beneficial for sildenafil citrate, as it

increased the yield significantly, This process developed production, decreased the wastage of green
solvents like ethyl acetate, waler ond ieniary Polymer

-butanol. According to the progress process ethyl acetate could be used over three fixed steps
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i.e. a] Addition of hydrogen, b] Activation by acid, ¢] Acylation, which made the process easy
and eliminated the requirement of totally altercation solvents among entire steps, and g
most important energy saving and waste elimination solvent method.

packages. they have got their dangerous consequences. The big range of compounds can be gxp
Polysaccharide because the feedstock have to be used as opening materials due to the fact that it's far
extra globally feedstock. Those are organic and have the benefit of being renewable or viable, in place
of petroleum feedstock. On the opposite side these don't have any chronic toxicity to environment and
health of humans Extraction of Carotenoids from Microalgae and Seaweeds The production of
carotenocids from algal sources at large scale made it most famous topic of interest for productions
and also for marketable level. Marine microalgae and seaweeds are the sustainable cause of several
physically active substances. They are source for various natural carotenoids including, astaxanthin B-
carotene, zeaxanthin, violaxanthin, lutein, and fucaxanthin, Conventional processing technigues serve
simple procedure to isolate carotenoids. They suffer some, innate limits including low efficiency,
consumption of solvent in large amount, its selectivity and time for long treatment, leading to new
advancements in the search for inventive withdrawal machineries like green chemistry.

Conclusion:

The discussing the broad spectrum of Green Chemisiry original nvestigation from review articles
show not oaly the conventional developments used in academic mmimtiun..hm alm the performing
of progressive procedures and progressive conservationl benign methods in industry. Here, we can
also explain the developments and achievements of green chemistry by uising Green trec. Each branch
ofgreen chemis iree Polymer signifies 1o corresponding each of the twelve principles, and leafs
represent the dissimilar areas of attainment related 10 1 Reaction network optimization, Cycloaddition,

ﬂtlﬁplin’ reactions, Svnthetic productivity metrics, Rearrangemem reactions, E-factor, Ring
.ndmmu reactions and Aromatizstion reactions . Remarkably essential to make the green chemistry
dmclu't Among students for better outcomes which initiated with poliution free raw material and
WWHMMMMMWW mlvmﬁunni!iminn. separation and
chemical conversion,
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Abstract

NI\I!II.'IIHI:IIL'I'I.'ll.H ane al the leading edge of the speedily emerging field of nanotechnology, Their exclusive
size-tdependent possessions moke these malterials superior and essential in many spaces of human activity.
Ilns biel assessment efforts 1o summarise the most recent developments in the field of applied
Nenarapterials, in individual their application in envitonmental seience and medicine, and deliberates their

commeycialisation predictions,

5 | 4 . x s o +
Key words; nonoparticles, Nanomaterials, environment, Nano medicine, catalysis,, capcer therapy .

Iiomoltcules, environmental science

Introdoction

Munotechnolopy is enabling technology that deals with nano-meter sized substances. It is projected that
mmotechnolopy will be established ot several levels: materals, devices and systems. The Nanomaterials
level i the most innovative at present, both in scientific knowledge and in commercial applications. A
decade npo, nanoparticles were delibernte because of their size-dependent physical and chemical

properties Mow they have entered a commercial explortion period .

Out of plethor of size-dependant physical properties available to someone who is interested in the

practical side of Nanomaterials, optical and magnetic effects are the most used for biological applications.

The aim of this review is firstly @ give reader a significant prospective of nanomaterial application to
cnvironmental science and medicine, n'ulﬁ'!y'iﬂl rview the most redent
and finully to discuss the hard road W%ﬂ'ﬁ“?ﬁ}%ﬂﬂ i:..‘u Nﬁ.llu-g.u
fﬁ‘%ﬁ*ﬁ!r*ﬂuﬂh

ropgresses in this field,

¢ applied to

55, this will not
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Génerally, Nanomaterials are curren thy classified as

() | meotal-based

WL LIL Y

{ii) carbonbased

fiid) deadrimers, and

iv) Compasites, Generally, carbon-based Nanomaterials contaln carbon, and are found in morphalogies
such as hallow tubes, spheres sllipsoids, Metal-based Na nematerials are metal based materials that
we commonly regarded as, nano silver, nano gold and oxide dramatic dots, & with metal bases,

Titanium dioxide is one such example. They are a focus of the pharmaceutical and biomedical
industrips.

NANOPARTICLES AND NANOMATERIALS

Compasites are combination of nanoparticles or nanoparticles and other materials, MNanoparticles, such as nano
sized clays, are already being added to vields ranging from auto parts to packaging matarials, to enhance
mechanical, thermal, barrier, and flame-retardant properties, Although Ag, zinc oxide, copper oxide , cerium
dioxide , titanium disxide , iron oxide fullerenes, carbon nanotubes |, and 2 small number of athers remain the
most widely used and researched Nanomaterials + S0me newer Manomaterials have been praduced in recent

vears, The greatest interest and development has been in broad classes of materialk including nano composites
#nd nang hybrids.

Nano composites are Nanomaterials enclosed or encapsulated with other materials, which may not have nano
scale features, whereas nano hybrids are the linking of 2 or more discrere NMs 1o Elve different functionality .
Suth NMs can be based on semiconductor substrates suth as GaAs, CdSe, Cds, SiGe, and others, madified with

shells and coatings, along with mixtures of carbon-carban and carbon—metal or metal oxides
Applications

»  Fluorescent natural labels Drug and gene conveyance

= Bio recognition of pathogens Detection of proteins Probin g of DMNA structure Muscle engineering
Tumour destruction via heating (hyperthermia)
+ Separation and sanitisation of biological frapments and compartments

« MR distinction enhancement

P TaanmIan | iescematinmal locoa sl sf e okl e B 6. - e BTL —irmbmida s emrmas e e | agEgn
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coating on titamum. Those coatings suffer from thickness non-umiformity, poor

mechamcal strength. In addition, a stable porous structure is required to support th
through the cell growth,

I was shown that using a biemimetic approach — a slow growth of nanostructured apatite Fievfrom e
simulated body Muid - resulted in the formation of a strongly adherent, unilorm nanaporous layer - The

layer was found 1o be built of 60 nm crystallites, and possess a stable nanoporous structure and bioactvity.

A real bone 15 a nanecemposite material, composed of hydroxyapatite crystallites in the organic matria.
which is mainly self-possessed of coliagen. Thanks to that, the bone is mechamcally tough and, o the
same time, plastic, so it can recover from a mechameal damage. The actual nanoscale mechanism lencding

ta this useful combination of properties is sull debated.

An arificial hybrid material was prepared from 15-18 nm ceramic ranopamicles and poly {methyl
methacrylate) copolymer . Using inbology approach, a viscoelastic performance (hes ding) of the human
tecth was established. An investigated hybnd matenal, deposited a3 a coating on the wath wnrtace,

improved scratch resistance as well as possessed a healing behaviour similar 1o that of the toatl

Cancer therapy

Photodynamic cancer therapy is based on the destruction of the cancer cells by laser pencrated atomic
oxypen, which is cylotoxic. A greater quantity of a special dye thar 13 used 1o gencrate the atomic oxygen
i5 laken m by the cancer cells when compared with » healthy tissue. Hence, only the cancer cells ane
destrayed then exposed 1o a laser radiation Unfortunately, the remaiming dye molecules migrate o the

skin and the eyes and make the patient very sensitive to the daylight exposure This effect con Last for L

o six weeks

To avoud this side elfect, the hydrophobic version of the dye molecule was enclosed mude o e
nanopaiticle . The dye stayed trapped inside the Omosil nanoparticle and did not spread 10 the other parts
of ths body, AY the same ume, iIs oxyeen generating ability kas not been aflcciad and the pore sire of
about | nm freely allowed for the oxygen to diffuse out

NANOMATERIALS ON THE ENVIRONMENT

The growing productson ond wuse of NMi in diverse industriol Proceisr), comslruchion, ond medical amd
CONIUMEr produlls i3 resulting in ingregung eposure of humams end the emvronment Humang CACDURLar
fanpmaotenali from mamy sowurces and expoture roules, clutng wngeition of food dieret dermal confars
through romiumer products and by mholation of airborne Nanemeatericiy  The ncreavng uie of Nanomateasi;
M pur Lffe or the Cinfomer productioni hal inewitobly coused the BOCuUmUiation ssaiure af the nenopertcies

intg the emdranment, yel the fote of theie porteies may ratly depend pa ther FyirortmEnlal maedae

Syl o chermcal properly
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dineerpd Nanomaterials exhausted infa the
[end to be exposed o sunlight end Ly Wave

Pasitive Impacts on the Environment £n afmaspheric enviranment

lengths at significantly higher degrees than those released inlo

ather campartments . This “Xposure is likely to increase the possible outcomes of phatochenical changes ro

Nm:umnteni:rr:.

""'“”th‘ﬂ'i'ﬂﬂ-'ﬂaﬁ based detection systems vary in their mechanisms and designs but they share the same fgo,

that is, timely and accurate detection of traee pathogens or ether contaminants |26, Narotechnoiogy 1 of

greal use in many fialds, in particulor in the agrofead industry, where is it used primanily in: peimdry

praduction, food processing and Packaging ond food supgiements

Nanofertilizers hove beneficial effects over conventional ones. This is the case of the wie of pine omde

faneparticles in Zn fertilizers o increase their solubility [62; 63). De lo Rosa et al. (64] found that by agpplping

2inc oxtde nanoporticles thraugh the faliar spray, growth and bismass of alfalfo, fomore, and cucumber can be

lhcreased

The presence of NMs was alsa demenstrated to exer! low to high taxicity impacts nn aquatic lfe. According ta

the roxicolngical inveshigations, Nanomateriols moy affect unicellular oquatic erganiims ond creatures fe.q.,

fish end Dophnia) . Several studies suggest that the fomcety of sifver nanoparticles is ollributed to their release

of silver jens in cells as bath silver nanoparticles and silver ions have been reparted to have similar eytotoxicity.

CONCLUSION

The environment and on human beings. Accordingly, Manomaterlals can be compared a$ drugs because it bE vl

knawn that they have both desired and undesirable effects. Until mow, Nanomatenals have been explared Far

many different applications in diverse sectors imcluding catabysis, sensing, photovoltae, ENErEY, environment, and

biomedical. However, the lovel af Nanomaterials in the enviranment iy consistently INCFEaNIng.

The hazards of Nanomaterials 1o plants, animals and microbes have had an indirect ellect on our humans,

Increased attention needs to be directed towards the new Nanomaterials because the develapment gf knowledge

sire and compaositian of nanoparticles can have both
significant effects on their function and possibie risks to human

of these nanoparticles is stilf in its infancy, Since the shape,

health, extensive research i5 needad to fully
understand their synthesis, characteriration, and possible toxicity,
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ABSTRACT
A senes of bisindalyl oxadinzoles were synthesized by reacting 3, Sodisubstirutad-indole-2-caboxyhydrazides with 3 Sdisubstinuted

indol-2-carborylic acids ia the presence of phosphons oxy chlorsde as the solvent. The produets were obtained in pood yields. The
structures of the synibecized compounds were confimmed by IR SHMME, YONME, mass and speciral amalysis. The target
campaunds were avaluated for antimicrabial activities.

Kevwnords: Bisindale, Oriadiarele, Tndolz Arntimicrolial Activiy 3 i i
: . ¥ : 5 .
mdole-2-caboxyliydrazede, 3, S-disubstituted indol-2-car boxylic acids, e .

INTRODUCTION
The indole ring system is an imparant biologically aetive compound and is preseat in mag .
: : ; ! iy notaral producs, phartsaceutical
lg,::;i"nrulr? i;l'be :Ené-: ul.“h-.ml'm t._luu'.-;lnll}dlm:dmw and Trisawdobd methans struchures. BIMs ..-:-;11.1'|:.EEI u,m:im'.:n:.bi;; :ﬂ
ant Al BEhVIEES, exhiil antileotie asriviy ant teri imw lie o i i :
st I:HE[ d T 1 & thacterial achivity [1], anticancer actiy ity against several common concer cell
The dicovery of pmaleged structures in drug discovery is an emerging trend in 18 .
- ozt g e field of madi p
structures sepeasent & clase of malecules capable of binding to multiple seceptars with high affiniry, This mi[r{hﬂmm i
medicinal chemist to discover biologically acrive compounds [3-5]. 3 O of molecules let the
Recently reported the synthesis and the anrinanor activity of bis-indol] 1
: k 3 ~iedoly] |]I.|:‘-i'.'l_|.'-]I= n= & Tarol ) :
range. Even utord recently bis-udolyl pynoles [¥] have exhibited concenfroban-dependent anbitumor activi b
human tumor cell lines, with mean [C50 valuss of 1.34 ML and 067 pl, respec bvely. Moreay 7 :.r;.- I.ﬂwi.ms a panel of 42
,unn!.ruilll; :II-IILB &1 vho clonopense assay revealed selective mtitumar activity - avE B anvestigatng humon tumer
Oxndeazoles are uoportant classes of eterocvelie compa X ; y
8 s ool gical pemprtios (10-18) pounds which have attrocted attention dus 1o thewr sipnificans biolagical
2 Sedusubstiruted |, 3, J-oxadiarole fractad thé oo .
5 L q - : Dﬂ!i!i]ﬂﬂb'l} allenficn T s
fnportance of these compounsds can be utilizing as antibacterial 3n|itlt11=rcu|a;d;:1ed 1;:1:::.ﬂ_gdll:|ﬂ oetivity, The phannacewiical
“f;'ff;’ﬂ:mr ‘Iauﬂznpf:f“ J;MLFF]H' antiinflammatory, anticancer, art-HIV agen -unri]};ll:iran t's 59-2_:]_ Some of these
23-27) 1,34-axad also have played a vir i Y : i ahpgrhferat
{ [piay ial FE_U:-EI’EI;E:E_}-:'IJE :h“mq_-_..r and also tised fi : e agent

@327) Lo -t i she 8.29]. The
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N ELER :-_"-disubsi-lnxadn!n:rij e I iy Condensation of hydrazide and its dervatives with substirutad poR

4 different acids and bases Elli.lld- :;ﬂr;udm;:me 30 be conveniently synthesized by the weatment of pyridine-4 -!J
intermediates Wwhich ca, ik ot disulfide 1 basic apd acidic media [32,53] The other method s pyrific ~4-car

iha v s . 3
; equently cvglized -y i =
reagent like phosphonyl chlonde (4-38), 1 red to o S-disubsunted 13 J-oxadiazale in the presence 5 ¥

: In our ea ches. we | ‘e
Iy potent anti o v let approaches. we have synthesized some new
highly petent antioxidant DXA cleavage and antimicrokial activities [37-40),

RESULT AND DISCUSSION

E:;i:ﬂ;iﬁ? ;;‘::1'.‘;“.1#5 Wi d.t-:.a;hihl with the a|1s| of ﬂp].urin_n; tleew asstimecrabaal actis fise Tlhe target tfﬁﬂpﬂllﬂﬂi wiga
1-.3 PR ;ﬂ I (hcheme 1) 4 !?'E"--ﬂ and efficrent metleod for the syviliesas of 2, 5-besl 3, S-disubstined- | H-inﬂnl-:-_llr!.]-
:u:nlis l.h T (O8-#) by rescring 3. S-disubsstiuted-mdole-2-caboxyhydrazides(1a-¢) with 3 3-disubsstiried urdal-2-carboxylic
or ~4). | he IR Spestnin of == Fthloro-i-pheny |- 1H-sdal-2-y 1140 IHetubal-2-410-1.3 d-oxadiazels da shown a shong

FrnL B 53 '.1 cni” and 3177 emr! comesponds 1a indole XH and absorption at 1650 cm!  corresponds o O=2 siretchine
Efg:m‘ ;: The "HNMR spectrumn of 3a has exhibited a singhets at & 12.60 and @ 11.90 ppm iz due 1o indole NH which are also
u;:H'E"ii: ngeable. A I]'Ilil.llp!l.'r |h.'l1.'-'l:'r!.L a7 34-7 Tlgpm corresponds 10 thirteen aromang protors present in the molecule. The

MR spectrum of 3a has displaved siznal ar 6 109, 112, 115 115 106, 120, 120, 122, 129, 125, 136, 158 mud] 55,

-rt'!f‘ IOass spacimim af -.'-ﬂlllpl.'lill'l.,'] 3a J|.:|5_ showwn i-,.:.;p}hjc i."."-"lk\ almr 410 {]nn.l_:l. £ {mp I}. The moalasular IM has
lm-duiﬂl'l-t e .ﬁ':ll;tl'l:lﬂ'ﬂtiuh:"l:l 1 !i"-e' D&ymll| M oaf Lz AT I;l_'“' g.] h'_i, |'_|5..¢|- I';‘"'.ii ﬂl"ﬂ:il.]l}.l]llﬂ radical, This cation mlhﬂ" tm Cﬂl‘l} ta
Eive radical cation ms a1 miz 295 (5%). The radical cation ta: has lostCHeN 1o eive my at mz 182 (20%) This fragmentation
Paftern and above speciral data supposts the formation of compotd 3a. Z

-
=] A i
CokHb; 4 E::
i i 9
[1s<) {22
Rabus 84 b | POCI,
LB
Fik
"
| £
. e
ETE]
=0 o
AL ELH
A“zFE, b, £H, _|
Scleme-1
Table-01: Phyvsical mmd apalyiical dlata af the l-tE-:hhrun."i-ph:u_r[-iﬂdmlnr-l-rj]as-ﬁ]:l-
imdal-2-vIj-1,34-oxadinzokes (3a-2).
r:.nmpr Substiteents | ALP. Yiel Narure MMolecular Found {%0) Caled,
. 7 - d (Solvent) Formuala =
r 3 R' | B (%) i H y
 3a Cl H H | 2525 6% | Brown Cryatals | CayHpMCIO 013 0340 13.53
{Ethanol) (70.16) | (03.68) | (13.64)
T l Br | Ph | 250-82 74 CGresn solu CuHysbLB OO0 | 5183 03.19 9,44
(Ethanol) {6368} | §03.21) | (09.90)
-—':‘!:_ cl Cl BPli | 290.92 0 Crreen Solid CieHpphaCi:0 G903 342 i0e7
_ 5 __|__(Ethanol; ) 169.11) | (0335 | (10.75)
3d Br | H | H | 21012 60 Black salid CoMpNBO | 6327 | 0329 | 1273
(Ethsnel) (63.31) | {0333 | (1240
Ie Br 25860 [ 70 | GreenCryatals | CuHpNBro 55 7A 0251 1003
) {Ethanal) L8770 | (ozeay | (102
L
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3V Table-02; Speciral data of (ke 3-(S-chlore-3 p ; :
3 Sdozsliasoienrss ; -plunp.]-l.lidnﬂut-l-:, B-5-(1H- indol-2-v1)-
E;_':P‘ IR (KEBr, ciny : 'HNAIR and PCNAIR
— L O=N Indele NH | lndole NH
A | 1650 [ 317 3373 12,60 (s, 1H, Indole NH). 11.90 (=. 1H, Indele NH), 7.34-7.70 {m. 13H, Ar-H).
BT i - 3 105, 113, 115, 1135, 116. 120, 120, |22, 135 128, 136, 158 &159.
TR = =28 30586 126015, 1H, Indole NH). 1123 {5, 1H. Indole N5}, 7 357 89 fm_ 161, AooFiL
Ex + ﬁ.: f::;‘ J=bl | 233 (5. 1H, Tndole NH). 11.02 (5. 1H. Indale NH . T.28-7.58 (m. 16H, Ar-H).
-—-‘i.___ 1637 How ! | 3354 12.65 (s, 1H, Indale 3H), 12,17 (s, 1H, Indale NH), 7.35.7,92 {r. §3H, Ar<H).
. 1654 £ [T 315] 12.55 (s, 1H. Indole NH). 12.54 (s, 1H. Indale NH), 7.36-7.66 (m, 12H, Ar-H),
N =20 (%, 3H, CH;).
BIOLOGICAL ACTIVTTIES.
A."-T[:‘.IICRDHJAL ACTIVITY,
A.\TI'.B;LETERLLL ACTIVITY

Applving the agar plate diffusion technique [41], series of analogues were sereened for in viro antibacterial activiry aganst (Table
) pram-neganye bactenia Cseberachia cali [E.

coll) and Kiebsiella piewnonioe (K pienmartae) and grem-positive baciaria

Stapinlococcns aurens (5 aurens) and Geetamyein was used a5 standard. The zone of inhibitions was measized in mm for each

Sencentration. Amongst the compounds screened against 8. awrews, compounds 3b-¢ and 3¢ have shown hizhest ATy,

Compounds 3a, 3d have shown moderste activiry. Amongst the compoumls tested against E. voll compounds Sb-cand Je have
T very good activity. Compounds 3a

and 3d are moderately active and compounids, Amongst the compounds sereensd LR TEE
& preumonia, 3b-c and 3o hay e shown higlea sctivity. Compounds. 3a. lave shown mnderate mhibitory activiry.

ANTIFUNGAL ACTIVITY

Antifungal sctivities of test Compounds were compared with the activities of standard drug. flucenazole agsinst C. albicans and €.
fropicalism (Table-4). Amongst the compourds screened againat © albleans, compounds b-c and 3¢ have shonn highest activity.
Compatnds 3a and 3d shown moderate ihibitory activity and remaining compousds have exhibired weak activities. Amongst the
Compounds tested against © rropicels campounds Ib-¢ asd 3 have shown hezhest actnvity, Compounds 3a and 34 shomm
moderate inhibitory activity and remaining compounds have exhibited waak activitias.

Table-03: Antibacterial acvivitr results of synrhesized eompounds (3a-¢),

Comp. | Substitmeni’s Antibacterial acrivin
N
14 K R" 5. durrems E coll K Preamonias
. 3a il H H il 12 13
Ib Cl Br Pl 135 16 15
A £l i Pl 16 15 16
Xd Br H H 12 11 12
e Br Br CHy 16 14 15
Standy - - - 14 iz 17
rd

Srd - CFemtammyein,

Table-4: Antifungal activity vesulty of synthesized Colapounds {3a-p),

_Eump.h'n. Substituents Antifungal activiry
4 R R’ R" C albicams | €. rropicalis

3a cl H H | 13 16
b Cl_ | Br | Pn 20 1
% | « [=] Fh 2k |-
¥ W | "l R E 16
3¢ Br [ Be | CH: | a0 21

_Standard - - R | S EL R

Srd = Fluconagzale
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. EXPERIMENTAL .

CHEMISTRY. All chenicals used in this ivestigntion were analvtical grade and were purified whenever necessary. Melting points
of the synthesized compounds are measured in open capillaries and are wncorrected. Resctions are monitored by thin-layer
chromatography (TLC) o silica zel 60 F254 aluminine sheets (MERCR }. lodine vapour was used as detecting azent. IR spectra
are recorded in KBr on Perkin Eliner and FTIR spectrophotonweter (Jmax i cm™"), "HNMR and “C NMR spectra are recorded on
BRUKER AVEME I 400-MH:z MR spectrometer (chemical slfi in & pran davay freld from TAS 83 internal reference). The mass
SPeLira are recorded on LC-MSD-Trap-SL bstrmeends, The elemental apalvsis wos determined on FLASH EA 1112 SERIES
mstrment .

Geveral Proceduve for the Syutlsesls of Compound {1a-r).

The precursors 3, S-disubstituled-indol2-2 ¢ abouylydrazides (la-¢) and 3.S-disubstituted indol-2-carbomylic acid (2a-I) were
obtained from 3, 5-disubstitued ndul-2-carboxy lates by reported method [42].
i.s-hI::Lsadliuhtllluled-I[I-!n:lm-!-:ﬂj-l,.‘i.i-u-n:llnulu {Xa-£). : ;

A mixture of 3 5-disubstinsed mdnle-2-caboxyhydrazides(la-) (0.01meol} and appropriste 3,5-disubstitutedindol-2-
carboxylic acids (2a-¢) (001w} were dissolved in phosphorus exy chloride and refluxed for $-5hes . The mixture was then coaled
and poured into ice cold water wider comstant stisring. The mass obtained was filtered and washed with warer and recrystallized
from suitable solvent to et bisindalyloxadiazales (3a-¢),

ANTIMICROBIAL ACTIVITY.

A senies of novel bisindolyl analogues ase vested for fir vifro antimicrobial activity against gam-negative bacteria Escherichia cali
and Kdebssella Prewmoniar and eranyeesitive bactenia Stapladacorcws aurens and antifungal activiey against Candida fropicalis and
Candida albicans by applying ihe agar plate diffusion technsque [41], The activity is compared with reference drugs Gentamycin for
antibacterial and Fluconazole for antifumgal acti vity. The zone of inlibition after 24 br of incubation at 37°C, in case of antibactarial
Detivity and 48 I in case of antifungal activity, was compared with that of standards,

CONCLUSION

The novel method is employed for the synthesis of bisindoly] oxadinzole desivatives shtained in zood te excellent vields and is one
step synthesis approach highlighied the benefits of using this procedure. Tle target compounds wers screenad for antimicrobial
activity. Amongst the compound s sereenad for antibacterial getivity, compoainds with halogen substirtion ot fve positions and o
phenyl ring a1 thind position of mdole fing have exlbbited very good activity when compared standasd. Compounds with halogen
substitution ot five positions and pleenyl ving at third position of isdale ring have exhibured very potént antifongal activity when
compared standard,
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Almirag
A serien o matin derivatives were systematically designed synthesized and evaluated for biological

aetivities, dsatin has altected o lol of attention due W ity brosel range of bivlogical and pharmacological
properties ad are widely used as starting materialy for the symthesis of a broad range of beterocyclic
compounds and wy precursor for drog synthesin, The intermediste S-substituted-2-chlorn isatin was
prepared by reacting S-substituted jsfin with htssphorus pentachloride in dry berene this is then made to
react with sodiim aade to gt substioated tetraeole rng. The wtraeles was trested with thiosemicarbazids
fer gt dliss i:llllurllf..'l'i- Al these n.}li]lhp;\i;.-:gij el E"'”U-'"-"”id’a- were confirmed hj' I, IH."‘I'MF. and mass
spectral anulysis. Selected compounds were evaluated Tur antimicrobial agents. Among the tested
cormpoinds 3 & b have shown very poeod selivity against all the thres bacterial strains and b exhibited
signilicant antilungal activily,

Key words: Isatin, tetreole, antibacterial apents, antifungal apenty
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I INTRODUCTION

Isatin (1H-indole-2,3-dione) and its derivatives is 81 versatile 5“3;‘”‘?‘ :
synthesis of a large variety of heterocyelic compounds, such as indoles and quinoligis, s addenlaterial
for drug synthesis." _ , ; .

Dirugs containing the isatin skeleton are ysed to treat diseases SI',mh as epileps ) Emulﬂﬂiﬁ:. and
bulimia® Therefore the need to create novel isatin derivatives for €mMETEIRE drug targets is an active area of
medicinal chemistry. .

lsatins and its derivatives can suffer nucleophilic attack at positions C-2 and/or C-3. The
chemoselectivity of these reactions depends on the nature of the ﬂﬂﬂlﬂﬂphﬂﬂt on the nature of the
substituent’s attached to the isatin nucleus, and especially of those bonded to the nitrogen atom, as well as
upen the selvent and temperature employed. .

Isatin and 1-alkylisatins furnish condensation preducts al the C-3 position when reacted with
hydrazine®, alkyl and arylhydrazines®™ heteroarylhydrazines derived from pyrimidine®, pyrazine’,
thiazole™. 1.2.4-triazine"", quinazoline'™", benzimidazole", benzothiazole"”, phthalazine' and triazines'",
semicarbazines'® and thiosemicarbazides' 2% The reaction of 1-methylisatin and semicarbazone yiclded
methisazone, & compound that found use in the treatment of variola, a viral disease that has now been
eradicated =, :
Isatin is considersd as an important class of bioactive compounds exhibiting antibacterial, and
antiproliferative activity =, anticancer’ antidepressant™, antifungal®®, anti-HIV"" and anti-inflammatory
properties **.

Organic azides are especially versatile functional groups. Tetrazoles are increasingly important
heterocyclic compounds, Azides adjacent to a heteroaromatic nitrogen atom exist in equilibrium with the
comcspondin tetrazole.” Substituents on the heteroaromatic ring can influence the ratio of products at
equilibrium,” but in most instances, the tetrazole is the predominant specics present. In medicinal
chemistry an enormous number of tetrazole-containing biologically active compounds are known in the
literature. ' Tetrazoles have been studied extensively since they were first described in 1883 and have
been used in a variety of synthetic and medicinal chemistry applications.” Apart from their use in
medicinal chemistry, tetrazoles have found widespread api:]icnt:iun in a variety of fields including the areas
of medicine and agriculture™, antimicrobial, antioxidant™"*, anti- inflammatory”, antimmnr“? antiviral,
antiallergic, anticonvulsant and anti-inflammatory pm;l:nics“.

I1. EXPERIMENTAL PROCEDURE
Materials and Methods
All the reagents/chemicals were purchased commercially and used by further purification using standard
procedures, Melting points were determined by an open capillary method and are uncorrected. The purity
of all the newly synthesized compounds was checked by thin layer chromatography using silica gel-G
coated Al plates (Merck), spots were visualized by exposing the dry plates in iodine vapors. The IR (KBr
pellet) spectra were recorded on a Perkin-Elmer (Spectrum ONE) FT-IR Spectrometer. The Proton
Muclear Magnetic Resonance (1H-NMR) Nuclear Magnetic Resonance, Deuterated Dimethyl Sulfoxide
(DMS0-d6) speetra were recorded with a Bruker NMR 500 and 125 MHz spectrometers, and the chermical
<hift values arc expressed in ppm (8 scale) using Tetramethylsilane (TMS) as an internal standard. The
mass spectral measurements were carried out by Electron Impact method on JEOL GC mate spectrometer
at 70 V. Elemental analyses were performed on flash EA 1112 series elemental analyzer.
2-Chloroindol-3-one(2-chloroisatin)2a
Isatin (0.05 mole) was refluxed with phosphorous pentachloride (0.10 mole) refluxed with dry benzene for
5 hours. After cooling to room temperature, the resulting red erystals were filtered, recrystalized.
General procedure for the synthesis of Tetrazolo[1,5-a] indoline-3-one 3a,b: To a solution of 2-
chloroindoline-3-one (0.001 mole) in acetonitrile (Sml), sodium azide was added (0.02 mole) and the
mixture was stirred at room temperature for 2 hour, then the reaction mixture Was refluxed for 5 hours.
The reaction mixture was poured in ice-cold water and extracted from chloroform, After evaporation of the
solvent dark red colored compound was obtained. E '
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Tetrazol[1,5-alindoline-3-ome 3a: Yield: 54%,; Mp.: 184 °C; Re ﬂ.lﬁ? ethyl a
mixture; FT-IR (KBr) (em™"): 1690 (C=0), 1596 (C=N), 1482 (C=N); HNMR (D
(m,4H, Ar-H), “CNMR (DMSO-dg): 1863, 137.8, 136.7, 134.9, 1304, 1302, |
m'z 172.039 (M'); Anal. Calcd. for CsHsNL0 (172.039), C, 5582, H, 2.34,
49.07, C, 55.82, H, 2.34, N, 32.55%. o -
5-Nitro-tetrazol|1,5-alindoline-3-one 3b: Yicld: 62%; M.p.: 194 C; Re0.94 ethyl acetate: pet ether (1:1)
mixture; FT-IR (KBr) (em'): 1698 (C=0), 1602 (C=N), 1482 (C=N), 1413, 1244 (NO;); 'H NMR
(DMSO-L): 5 6.46-7.12 (m, 3H, Ar-H); “C NMR (DMSO0-dg): 187.6, 143.8, 136.7, 134.8, 130.6, 1253
& 124.2: MS (EI} vz 172,039 (M"); Anal. Caled, for CgHaNsOn (217.024), C, 4425, H, 1.39, N, 32.25,
Found: C, 49.07, C, 44.28, H, 1.33, N, 32.23%,

General procedure for the synthesis of 2-{9H-tetrazolo[1,5-a]indol-9-ylidene)hydrazine
carbothioamide (4a,b): To a solution of compound 3a (0.001 mel) in absolute ethanol (10ml),
thiosemicarbazide (0.002 mol) was added and it was refluxed for 3-6 hrs. The product thus obtained were
filtered, dried and recrystallized from ethanol.

2.(9H-tetrazolo|1,5-a]indol-2-ylidene}hydrazine carbothioamide 4a: Yield: 48%; M.p.: 185-86 °%C; By
0.90 ethyl acetate: pet ether (1:1) mixture; FT-IR (KBr) (cm-'): 3214 (NHz), 3098 (NH), 1601 (C=N),
1488 (N=N}; 'H NMR (DMSO-ds): 5: 11,20 (s, |H, NH), 9.18 (s, 2ZH, NHy), 7.04-7.87 (m, 4H, Ar-H);
e NMR (DMSCO-de): 180.2, 146.3, 140.1, 136.2, 130.3, 1274 & 124.5; MS (EI) m/z 245,048 (M"); Anal.
Caled. for CoH-N+8 (245.048), C, 44.07, H, 2.88, N, 30.98. Found: C, 44.09, H, 2.85, N, 39.97%.
5-Nitro-2-{9H-tetrazolo[1,5-a]indol-9-ylidene)hydrazine carbothioamide 4b: Yield: 62%; M.p.: 202-4
°C: Ry 0.94 cthyl acetate: pet ether (1:1) mixture; FT-IR (KBr) (em-'): 3221 (NHy), 3102 (NH), 1609
(C=N), 1487 (N=N), 1410, 1269 (NO;); 'H NMR (DMSO-dg): &: 11.12 (s, 1H, NH), 9.10 (s, 2H, NHy),
7.01-7.80 (m, 3H, Ar-H); “C NMR (DMSO-ds): 179.8, 145.9, 139.7, 136.3, 130.2, 127.0 & 124.1; MS
(ET) m/z 245,048 (M"); Anal, Caled. for CsHyNyO:8 (290.261), C, 37.34, H, 2.08, N, 38.60. Found: C,
37.34, H, 2.08, N, 38.60%.

.  Reswlts and Discussion
Chemistry

Reactions outlined in Scheme-1 were adopted 1o synthesize the desired compounds. The key
intermediate the 3-Substituted-2-chloro isatin which was prepared by reacting substituted isatin with
phosphorus peatachloride in dry benzene this was made to react with sodium azide fo pet tetrazole ring.
The reaction was carried out in acetonitrile solvent at room temp for Zhr then refluxed for 5 hrs. Many
reactions were reported to synthesize tetrazoles from DMS0 and DMF as solvent. But in acetonitrile good
yield was obtained. The tetrazole (3a, b) was treated with thiosemicarbazide in ethanol products (4a, b)
obtained then it undergone cyclisation with malonic acid in acetyl chloride to give thiopyrimidinone
derivative of isatin containing tetrazole moicty. All these synthesized new compolnds were confirmed by
IR, "HNMR and mass spectral data and spectral data were included in the experimental section.
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IV,  Blological Activity
Antimicrobinl Activity
The synthesised compounds were screened for fe-vitro antibacterial activity against (Table I)

pram-negative bacteria Escherichia coli (E. coli) and Klebsiella pnewmoniae (K. pneumoniae) and gram-
positive bacteria  Staphylococcus aurews (5 awreus) at 25 pg/mL, 50 pg/ml, and 100 pg/mL
concentrations, respectively, Gentamycin was used as standard, The zone of inhibitions was measured in
mm for each concentration. Most of the screened compounds were found to have significant antibacterial
activity,
Compounds 3b, 4b have shown very good activity against all the three bacterial strains, remaining
compounds have shown moderate to least active. Antifungal screening of the compounds was carried out
fn-vitro against two fungi strains Candida fropicalis and Candida albicans at 25 pg/mL, 50 pg/mL, and
100 pg/mLl concentrations using fluconazale as standard. Among the tested compounds 4b exhibited
significant antifungal activity. The results of antifungal activity are shown in Table I1.

Table I: Results of antibacterial activity of synthesised compounds (3a-b)& (4a-b)

Antibacterial Activity
Comp. No- S. aurens E. coli K. Preumnoniae
Concentrations | 25 50 1o | 25 S0 100 25 50 100
3a 05 08 12 08 04 06 03 05 11
3b 15 16 1B 15 20 16 19 15 15
da o7 08 11 {03 05 0 035 13 06
m 16 18 | 20 | 18 [ 18 [ 19 E 20 21
Std. 18 | 20 | 23 [ 17 | 19 | 22 | 21 23 23
Grentamycin
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Table II: Results of antifungal acrviry of symthesised compoonds {3a-b) & (4

Comp. No. | Antifungal activity
| C. tropicalis C. albicans

Concentrations 25 | 50 | 100 | 15 S0 100

3a | 10 11 | 13 | 09 08 10

| 3b | 12 | 16 19 14 | 11 | 19

i 4a | 06 | 06 03 o7 | 08 | 09

i 4ib | 12 | 16 | 19 14 1 11 | 19
Std. | 16 70 22 | 18 | 18 | 21 |
Fluconazole H : I

V. CONCLUSION

The kev intermediate in scheme-1 is the 2-chloro isatin which is prepared by reacting isatin zod 3-
nitro isatin with phﬁspheru.s pentachloride in drv benzenz. Since the chloro isating were unstable they are
mzdz to react with sodium azide to get tetrazole ring. The reaction was carried out in acetonitrile solvent at
room temp for 2hr thes refluxed for 5 hrs. Manv reactions were reported to synthesize tetrazoles from
DMS0 zod DMF 25 solvent. But in acetonitrile it gave good vield Compounds 3b, 4b, have shown very
good actviny against all the three bacterial strains and 4b exhibited significant antifingal activity.
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Abstract

The effective atomic numbers (Zeff) and electron densities (Nel) of selected organic molecules
containing C, H, N and O viz., 2-{4-teri-butylphenyl) -5{4 - biphenylyl) -1, 3, 4-oxndiazole (BBPD)
and 2, 5-bis(4 - biphynylyl) ~oxadizole (BBPO) have been calculated for the total phaton interactions
in the wide energy rangs of 1 keV-100 GeV using WinXCom program. The kerma (Ka) Ialﬂ: have
been caleulated for the organic molecules in the energy range of 0.001-20 MeV. :{h: ngmﬁ:ufu
variation of ZeiT and Nel is due 1o the variation in the dominance of difTerent interaction processes in
that particular energy region. The maximum values of ZelT and Mel are found in the Iwemﬂm
(E < 0.01 MeV), where photoelectric absorption is the main interaction process. The Ka values

peak due to the photoelectric absorption. . .
Keywords: Organic molecules, effective atomic numbers, electron density, Kerma WinXeoom

Introduction . S :
The sudy of photon atom interaction in different materials has gained importance in recent years.

nce these interactions involve various compounds with d.il'l'rn:.nt compositions. G. J. Hine has
;nmh':dmlhntinmmpntitemﬂnﬁﬂtInrmmahminnf.nmﬁtmwn:mmﬁmg
MI:nmbﬁ‘uniquﬂfmnﬂHMﬁﬂw@umﬂurlh#cﬂ:ufpw m:::;m[ll,mm
number for compotite materials is known as “effective atomic number” {-‘Fzm 1 varies .
ENETEY. Elummdm&tyilmmmmnnhemhhﬂiwnfuﬁmu being present at a spec
o rnlmmdmiwmuuwfmmwhmnﬂmm.
mmmﬁmh:ﬁmmﬂimmhumhﬂﬂmmummm
m#mjfnﬂr;;mmhmﬂhwmnﬁﬂmﬂﬂtg
madiztion medicine, ndhﬁmmnnmmnnﬁm‘mdmﬁnm.ndﬂhm biology, fluorescence

astrophysics and cosmelogy [J]-
. Eg} R,g\;
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The mass attenuation coefficients (Wp), effective atomic number (Zeff) and el ﬂ'. :

I . i - "Ji ik
the basic quantities required in determining the penetration of X-rays and g
The mass attenuation is the key parameter in the primary physics ond a
attenuation coefficient is o measure of how strongly o substance absorbs or scl{iss

wavelength per unit mass per unit area. Mass attenustion coefTicients tend 0 ins(Easys asip
atomic number al same photon energy, so the materials chosen to shield X-ray and gamma ray Ty

high atomic numbers (with high mass attenuation coefficlents) [4, 5]-
Organic compounds are those that have carbon atoms. The presence of nitrogen, oxygen and o,

atoms adds variety to these carbon molecules. Organic molecules which are used in the present wyg
have the property of fluorescence [6]. Many publications compiled the data of mass attenuaip,
parameters for different materials. Berger et al developed XCom for estimating mass attenuatjy,
coefMicient and photon interaction cross-section of any element, compound and mixture in the energy
range from 1 keV to 100 GeV. XCom was transformed to the Windows platform by Gerward et 5
and this Windows version is called WinXCom [7, 8]. The mass attenuation coefficients of materia| g
various en energies are used for estimation of effective atomic number by ratio effective atomic crog.
section 1o effective electronic cross-section. A similar program XmuDat also calculates mas
attenuation coefficient, mass energy transfer, mass attenuation coefTicients for elements, compounds,
and mixtures in the energy range from | to 50 MeV pholon energy range for the medical physics
interest. Several researchers have studied photon interaction parameters like the Zeff and Nel for
various composite materials at photon energy. In the past R § Niranjan [9] and P D Govind [10],
Shivalings Gowda [11], Vishwanath P. Singh [12] D Yilmaz [13] and Manohara et al. [14] have
reported effective atomic numbers for chemical compounds using WinXCom program.

In the present work, results reported on the effective atomic numbers Zell and electron densities Nel
for selected organic molecules in the extended energy range from 1 keV to 100 GeV. The kema
relative to air has been calculated in the energy range 0.001- 20 MeV. The aim of this work ist
investigate interaction of gamma rays with these molecules in this wide energy range and also U

significant variation of Zeff and Nel with energies.

Computational method and theoretical basis
Calculation of effective atomic number and electron density
When a beam of monoenergetic X-ray or gamma ray photons passes through a material medium, the
intensity of the photons is reduced due 1o absarption and scattering of photons .The three principé!
modes of gamma rays interaction are photoelectric effect, Compton scattering and pair production ¥
energy dependent. If Io and Ii are the incident and transmitted photons, then the decrease if e
intensity of photons is given by Beer-Lambert's law,

(1)
where x is the mass per unit area (g/em2) and (p/p) is the photon mass attenuation mfﬁgim[cmﬁ'ﬂi
[15]. For a chemical compound or mixture, the total photan mass attenuation coefficient (juip) com?
has been estimated by the following ‘mixture rule’ with WinXCom program.

(2)

Volume-56, No.2 (I} 2022 10



jnurnal of the Maharaja Sayajirao University of Baroda IS5N | 0025-0422

where (WWp)i ind wf are respectively the photon mass attenvation coefMicient and weight fraction of the
ith constituent element present in the given compound. For a material composed of muiti elements the
fraciion by weight is given by

(3
where Ai is the atomic weight of the lth element and ni is the number of formula units of the ith
wlement,
The total cross section (o) and different partial cross-seclions are related by the relation

(4)
where ocoh and gincoh are coherent and incoherent scattering cross-sections, respectively. = is the
somic photoelectric cross-section, « is the positron electron pair production cross-section and oph,n
is the photonuclear cross-section. The effective molecular cross section (om) is estimated using the
values of mass attenuation coefTicients (wp)comp by the following relation:

(5)
where N is the Avogadro's number, ni and Ai are the total number of atoms and atomic weight of the
ith element in a molecule respectively.
The effective atomic eross-section (oa) end effective molecular cross-section (om) are related by the
followAng equation:

T T T T S — s ay——r— TS T

(8)
Similarly, electronic cross-gaction (oe) is given by the following equation:
(7
Where Af and fi = ni / Zi ni are the atomic number and fractional abundance of the constituent
elemement
Effective atomic number (Zeff) is the ratio of the stomic and electronic cross-sections and it is given

by
(8)

Equation (8) can be regarded as the definition of the effective atomic mumber. Essentially, it is assumed
that the actual atoms of the molecule can be replaced by the same number of identical (averape) atoms,
each having Zeff electrons.
Using the above equations Manohara et al (2008b) have shown that Zeff is given by

(9)
here Zi is the atomic number of the ith element present in 2 molecule,
The number of electrons per unit mass can be defined as the clectron density (Nel) and is closely
related to the effective interaction cross sections in the energy range from 1 keV to 100 GeV using
WinXCOM. This program uses the same underlying cross-sectional database as the well-known
tabulation of Hubbell and Seltzer (1995). WinXCom atomic number, The electron density for a

compound is given by

|
|
|
F

(10)
In the present work, we have generated mass attenuation coefficients and photon makes it possible to
export the cross-sectional data to a predefined MS Excel template, a feature that greatly facilitates the
subsequent graphical and numerical data analysis [16, 17].

Volume-56, No.2 (1) 2022 11
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Computation of kerma relative to alr

Kerma is an acronym for "kinetic energy released per unil mass™, 'ﬂ'rﬂ‘lﬁd es ﬂgsum "r?"'_'“'ﬂlt

kinetic energies of all the charged particles liberated by uncharged imu"f‘ Fndialion jrsg

ionizing radiation such as photons and neutrons) in a sample of matter, Sivied by Uie mams of g

sample. Air Kerma is of importance in the practical calibration of instruments i"m*ph‘cf.uﬂ Measuremen,
where it is used for the trace able calibration of gamma instrument metrology facilitics using a “fres
air® 1on chamber to measure air kerma.

Kerma is applicable to photons (X-ray, gamma ray, bremsstrahiung etc) and neutrons mdhu “m'“'
unit, J kg-1 = Gy, as the absorbed dase. Kerma is directly related to photon fluency and likelibood of
interacting medium,

To see the relationship with the mass energy-absorption coefficient pen/p, let y () m=2) be the energy
fluency of mono-energetic photons passing normally through an area A in an absorber. The photon
energy transferred to charged particles in a volume over a short distance dx behind the area is then (y
pen)Adx. Since the mass in the volume with density p is pAdx, the kerma is

(i1} :

In order 1o compute the kerma relative to air -absorption coefficient uen/p, for air and orgmic
molecules were calculated using the

(12)
Therefore, kerma is the product of the energy fluence and absorption coefficient. Kerma of a orgamic
molecule relative to air can be expressed as following equation:
(13)
where wi and (pen/p)i are the weight fraction and the mass energy-absorption coefTicient of the ith
constituent element present in a molecule, The values of (pen/p)i have been taken from the compilation

of Hubbell and Seltzer.

Resalts and Discussion
Orpganic molecules with their chemical composition are shown in the Table 1. The selected organic

molecules have the same behaviour since they consist of hydrogen, carbon, nitrogen and oxygen in
abaout the same proportions, This is also evident from the fact that both molecules have a mean atomic
number, <Z> of about 4.74, The value of average clectron density <Nel>, have been calculated and
it is about 3.81. The average values of both the parameters have been calculated from Table | in the
energy range | keV = 100 GeV.

The calculation of average values of Zeff and Nel are carried out with the help of MS Excel to which
cross sectional data was exported from WinXCom. These data shows that both the parameters depend
upon chemical composition of the given molecule or compound,

Effects of chemical bonding

The present calculations are based on atomic photon-interaction cross sections, Therefore Zeff (20
Nel) have the same value for compounds having the same chemical formuls. In the presen!
appraximation, Zeff and Nel are independent of any effects due to chemical bonding. A much Jag<
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mﬁllugi-::r-dimminnnl database would be required to sccommodate molecular and ofh i
environments of the target atom. Careful experiments would be required 1o study any nggﬁem.s:‘r::
of chemical bonding on photon-interaction eross sections and Zeff of organic mnlml:sms}ush studies
should. however, stimulate further theoretical developments. Careful experiments w:m:u be required
to study any possible effect of chemical bonding on photon-interaction.

Effective atomic number

Fig.1 shows the energy dependence of ZefT for total photon interaction (with coherent). One can clearly
distinguish three energy regions. Between these regions, there are transition ranges with & rapid
variation of Zeff.

Table 1. Organic molecules BBPO and BBPD in the present work. <Zeff> is mean
atomic number and <Mel> is the mean electron density calculated from
the molecular formulz. The effective atomic number (dimensionless) and
electron densities (in units of 10+23 electrons ke-1) SN = sample number.

SN MNzme <F o> W

1 BEFD 4.66 388

2 BEPO 423 3.3
iP5 T T T T T Ll ! " !

1
F4. 18 -'. ﬂ
1
asl IL |
.F L0 L)

. | :
as | 1

- ‘ -t
u i [}

"‘:n‘é'i;‘ﬁ'l:f‘;‘“"“’“*"'#
Erwrryaa'y]
Fig, 1, Energy dependenoe of the effective atomic mimber ot rganic
molecules for total photon interaction (with coherent).

-€DCTRieS Me .Hmhmicim:ﬂlﬂnisﬂrmuhphumwmpfmh
;Tw-mnyfgﬁ.gir: VJ roolecules, the maximum valoe of Zeff is found in this energy
W-Mﬂﬂwwdhmmhdemmwﬁunmﬁa
mwﬁﬂnm&mmwm#ﬂz
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At intermediate energies (0.05< E > § MeV), the ZefT drops 1o & lower value fs (he tranulijgn

In this energy region, incohoherent or Complon scattering is the main Interaction Process i,
about 0.05 Mev-5 McV and after that energy range ZefY is almost consiant, In this energy ,,'nm""“
is close to the mean atomic number of the material, since the Complon acattering crogs m::: i
given element is proportional to Z. For a given compound, the minimum value of ZefY iy foyny h'-J:'
intermediate energy range. In the transition region from 5 MeV and 200 MV, ZefT incregye, .,rF:
Increasing energy as pair production gradually becomes dominant,

At high energies (E > 200 MeV), the Zefl assumes an almost constant value determined by pai
production. The value for Zeff is smaller than that obtained for photoelectric absorption, Thiy j.ﬁ
10 the fact that the pair production cross section is proportional to 22, giving less weight (o the highey,
£ elements than the photoelectric absorption cross section [20, 21].

Electron density
The energy dependence of the electron density Nel is shown in the figure 2, for total photon interastiog

(with coherent). Equation (10) gives the relation between relation between Zefl and Nel, where the
behaviour is similar to that of the effective atomic number Zeff [21, 22]. The maximum value of Nel
occurs in the Jow-energy range determined by photoelectric absorption and the minimum value ocepy
intermediate energies, where Compton scattering is the main photon-interaction process. Al high
energies, pair production is the main interaction process, On comparison of Fig. | and Fig. 2, one can
say that variation of Nel is similar to that of the Zeff,

BAREYTLE < - T T T T ¥

—i==
—a—B

= ds0EwEEl
- |

£ dpoEe1d .

=

1MGEHET

m!mif t;' ult' ﬂ." ' !;I' 1;’ 1:’ 1;' 1;- et
Energy(MaV)
Fig. 2. Energy dependence of the effective electron density Nel, of

arganic molecules for total photon interaction (with eoherent).
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Kerma

The average kerma <Ka> have been caleulated for the both the organle molecules and results are

shown in tve Table 2. The avernge values are calculated from the kerma values in the energy range

0.001-20 MeV. The variation of kenna relative to alr (Ka) of the organic molecules for photon energy

0.001 keV 10 20 McV s shawn In Fig. 3. The variatlon of kerma with photon energy represents

variation of efTective atomic numbers in portial photon interaction processes; photoelectric absorption,

Compton scattering and pair production [9, 18]. The Ka values were estimated using equation (12) and

values of the selected organic molecules vary from 0,63 to 1,24 below 100 MeV where photoelectric

absorption is the dominating interaction process, It is 1o be noted that the Ka values of both the'
molecules were closely related and the variation of kerma as a function of energy is the same, From
0.1 MeV it starts decreasing up to 20 MeV. The Ka becomes maximum around 7.1 of about 0,08 MeV

Table 2. The <Ka> is the mean kerma celculated from the molecular formula,
EN  Mame Molecular formula <R

1 BBPFD CaaHasN20 225
2 BBPO CoHpgNO 2.22
‘ L] Li 1 T

il ] P Y o -l

o i’ ' ' i’ i
Eneryy (Me]

Fig. 3. Energy dependency of kerma relative to air of organic molecules.

Copelitions
The study has been undertaken to get information of the effective atomic number Zeff and electron

density Nel of selected organic molecules BBPD and BBPO in the energy rangs | keV to 100 GeV
using WinXCom program and its underlying database of atomic photon interaction cross sections. The
kerma values also have been calculated in the energy range 0.001-20 MeV, The variation of Zeff and
Nel ean be distinguished in three energy regions as low, intermediate and high energies. The maximum
valus Zeff and Nel are found at low-energy region where photoelectric effect is the main interaction
process and minimum values at intermediate energies than higher-energy region.

O Atlow-energy region (E < 0.01 MeV), photoelectric absorption is the dominant process.
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O intermediage .
X Sl e enerpips (0.01 MeV <E=>0,05 MeV), the Compton Scattering i, lht%
0 25 hlgﬁ*"wﬂ}' region (E < 200Mev), pair production is the dominan Process,
?:alimm“:f';:;ﬂuhs Which are used contain C, H, O, and N atoms, Therefor, the
0 Tha 1K v and Nel of both the molecules the same. ml“‘ﬁd
0 The con “I:E Shows peak due to photoelectric absarption.

ZefFs tl1|F'l'“ Nsive and consistent gt of formulas which are used for naln:urmm the iy

0 the present work can be used for any other materials, flay
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Abstract

' Thphlqty#cl}pmpuﬁﬁnrhﬂwﬁmmdmmﬁmiﬂhuhmmﬂd
usmg computational methods. The NMR chemical shifts and vibrational modes of IR-Raman
spectra have been analyzed by using BILYP/6-311G (d) basis set in vacuum and methanol. 'H
and ""C NMR chemical shifts obtained by using GIAC method ot BILYP/6-311G (d) basis set
The HOMO-LUMO surfaces have been studied in vacuum and methanol. TD-DFT method has
also been used to study HOMO-LUOMO surfaces at BILYP/6-311G basis set. The HOMO-
LUMO energy gap and chemical hardness have been calculated for both the molecule. The
values of energy gap and chemical hardness have small values in vacuum and methanol from this
we can predict thal molecule is soft and easier for the electrons to move from HOMO o LUMO
level. Because of the effect of solvent ie methanol compared to that in vacuum, we have
observed the variation in the chemical shifts, vibrational modes and HOMO-LUMO energies of
the molecules.

Keywords: NMR, IR, Raman, HOMO-LUMO, Benzofuran and Coumarin derivative,

Istroduction

Fluorescence probes represent the most important arca of fluorescence spectroscopy (1]
Organic fluorescent molecules were the only choices for fluorophores. Various monographs and
“mmuumnfﬂmm-fwﬂuﬂ

fluorescent molecules
be possible to combine organic and computational chemistry 1o obtain new derivatives
with superior properties [2). Some of the examples for fluorophores &re w,::
mm.mﬂmhlﬂm[ﬂmm“h“m S
computational studies on benzofuran and coumarine derivative viz., 5-{(naphtho (2, 1-b]
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W B i
- .amino-1,3 4-thiadiazol-2-ylthio)
vacuum and methanol.

* ' om) in
- zole-2(3H)thione  (SNFM gpectivelys "
yl)-1,3,4-oxadinzo Hechromen-2-0n8 ;uTHHCI:'  of well known laser dyes in the blue-

methyl)-7-methoxy-2 - |8 because
Coumarin and their derivalives represen linear optical flurophores,
as colorants, dye lasers, 806 00 T T 4 as optical brighteners,

region arc used
:ﬂhﬁl nﬁ:;m in the W.'g'i:lib.li region. m;:rmﬁm is one of the most important
mmmmﬂmuﬂmmlmmﬂ- ni!mmﬂymu;hﬂldingm
heterocycle consisting of fused benzene and furan rings- ( reviews covered the investigation of
in material science and in organic synthesis. Several recent V0 1 B e and coumnarin

. T thesis.

benzofurans in matural products, bioactivity and syn anti-inflammatory, antitumor,
derivatives exhibit various biological activities including bt it

g i . iy . lasmodial, enzyme i ory, hepatitis
cytotoxic, antimicrobial, antitubercular, antioxidant, antip i activities [4-13]
C virus (HCV) inhibitory and human immunodeficiency virus (HIV) inhibitory i :

From the above applications, it seems that SNFMOT and 4ATMMC are significant
mhﬂumﬂﬁnmmmmpmﬁnmimdinhwbunmad:ﬁmHmllm-nﬂ.u'nsm-!}fjﬂﬂ
has motivated us to study spectroscopic properties by using Gaussian software. Gaussian 16
brings variety of new methods, property predictions and performance enhancements. Gauss
View 6 provides support for all major Gaussian 16 features as well as offering additional
modeling capabilities of its own. Gaussian 16 can predict a variety of spectra, in both the gas
phase and in solution [14]. The UV-Visible spectra are related to the excited state geometries,
several different methods to study the excited state systems. IR and Raman spectroscopy are
another spectroscopic techniques used to study vibrational modes in a molecular system.
Gaussian can compute the vibrational spectra of molecules, predicting the frequencies and
intensities of spectral lines corresponding to nuclear vibrations comprising each of the molecules
normal modes. One can also study various molecular properties such as mulliken charges,
electron density, counter map, HOMO-LUMO and ESP map [15].

journal of the Maha

&

(a)
Fig. | Molecular structures of the molecules from Gauss view 6 .
(8) S-{(napbtho[2,1-b]fran-1-ylymethyl)-1,3, 4-oxadinzole-2 (35).thione
(b) 4-{(5-amino-1,3 4-thiadiazol-2-ylthio) mamﬁj-?;:fmmm
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method at BILYP/6-311G basis ser. The
been made from the results of Sem

- comparative study of HOMO-LUMO energies have
i-empirical and TD-DFT methods [18].

Results and discussion
Analysis of NMR spectra by chemical shifts

GIAQ method was one of the most common approaches for calculating isotropic nuclear
magnetic shielding tensors. Application of the GLAO approach to molecular systems was
significantly improved by an efficient application of the method 1o the ab initio SCF calculations,
using techniques borrowed from amalytic derivative methodologies. GIAO procedure is
somewhat superior since it exhibits a faster convergence of the calculated propesties upon
extension of the basis set used. Taking into account the computational cost and the effectiveness
of calculation, the GLAO method seems to be preferable from many aspects at the present state of
this subject. On the other hand, the demsity functional methodologies offer an effective
altermative to the conventional correlated methods, due to their significantly lower computational
cost [19]. The 'H and C NMR chemical shifis of SNFMOT and 4ATMMC were computed in
combination with the BILYP method from Gauge Atomic Independent Orbital (GAID) theory
using 6-311G (d) basis set in vacuum and methanol. The 'H and ''C NMR shielding values are
shown in Fig. 2 and 3, and also the chemical shift values are given in Table | and 2. The
meumdumwm&rmmuﬂ?ﬁh

Organic compounds [20, 21].
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The 'H NMR chemical shifts for atoms |1-H, 29:H, 25.H, 7.H, J0-H, 28-H, B-H, 19-H,

|4-H and 15-H are in the range for vacuum H-ﬂpﬂnlnd'rnruchl.nﬂﬂ-ﬂmm
walue of chemical shift hfnrll-HIun.ﬂuMhnﬂnﬂluurdlmhlﬁﬂiﬁ”i-Hm
The wtoms 29-H, 25H, 7-H, 30-H, 26.H and 8.H are wttached to benzene ring. The stom 1 1- is
atched to Nitrogen atom where ps 14-H and 15-H are present in methylene group.

SCF GIAD Medthod

LRI T

-‘-ﬂ-“+_l_H_---

Stariding (ppe)

a)

SCF GIAD Method
25
F |
T ¥ : s 60
1
. i -
.. - L

Ll bl Bkl bk b s el e s i i |

40 30 -0 100 0 100 20 30 40 W ew

b)
Fﬁ-!ﬂhﬂlmnfunmcinl]ummuﬂh}nm.

From observations for 4ATMMC, the 4-C, 1-C, 26-C and 25-C have lowest value of
hhlmmurwmmmmmm. Nitrogen and Sulphur stoms in
hﬂﬂﬁﬂ.ﬂu%lfﬂﬂhﬁdﬂnhl shifts of Jéppm and 41 ppm share
h‘ﬁ!"ﬂimﬂuﬂlmmmmhﬂumﬂnmmmm
€, bC, 10-C, 11-C and 18-C, humumlmm:mmwdmm in both
the phases. The maximum ¢ mmwmmrﬂmcuhﬂmmhmmm
Hiihﬁuummmmmmmmummm

“ﬁlm-u,mmm 195



23-H, 31:H and 32

1 MR chernical sif forstoma 13-H, 12-F w.:-ﬁ value of 'H
The 'H nd 13-3Sppem In vacuum #nd hydrogens. The 13-H, 12-H
,Hﬂn!ﬂl,”l ® coumarin motety The

of ppm and shift is very lem.
whereas J2-H and J1-H are in

TL u'ﬂﬂﬂ.ﬂ"}ﬂﬂ”' Hﬂhﬂm“

amino group. The hydrogen stoms i amino .
ﬂﬂrﬂhwﬂhﬂmﬂwhmmm

mn.mwmammmﬂm“"
Vacusm Methanol
Chemical bt | Chemical bl ceneracy

Atom Posltion (opm) (ppm)
20-C 314497 ! 36,4011 !
16C 16271 | 0.386% I
6L 13,0922 1 14 644 )
10-C 15,1680 i 159739 I
11-H 225210 I 24191 1
19.H 218500 I 216213 I
25-H J4.54)12 ] 24 448% [
T-H 24 6981 I 24 5188 I
J0-H 24,7528 | 246251 I
1:-: 248459 ! 24 6345 2

J4.927

10.H 253007 : iagiode !
1&-H 17,9915 : o :
1S.H 28,7834 : 2B 5554 I
1 362815 I 345816 |
o g : 36.5897 ,
ne 44627 41.1678 |
3 452263 : 442666 1
r ¥ 459119 1 444400 |
2ug 67957 : 449519 :
pors 49.539) : ::::"' 1
53.8926 2 !

¥ 2
— 1523770 I 3423553 |
132 2068 I

h‘"“"ﬁu

e el

o
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Table 2. Chemical shifts of 4ATMMC n vacuum and methanal,

Vacuum Methanal
Position _shifts (ppm)  Deemeraey (ppm)  Dewreeracy
«C -20.6946 I 24,0117 |
11-C -15,0948 1 -16,0359 I
26-C 0.884] I -6.2165 I
25-C 0.9146 I -2.809] ]
1-C 5614 l 28848 I
2.C 8.3251 1 9.84] 1
19-H 10,9853 1 13.8219 I
20-H 13.8013 I 16,0244 I
21-H 16,4459 l 19.5194 1
13-H 243281 1 23,9499 1
12-H 247823 1 24,4396 l
6-H 249523 1 24,9742 I
9-H 249763 2 25,0111 2
23-H 26.592 | 26.7243 1
32-H 28.6465 1 28.2671 |
il-H 29,3488 1 28.6072 1
2-H 31.0753 | 354856 1
18-C 34,4506 | 41,9854 1
5C 38.7745 | 43.843) i
10-C 43.4539 I 43,987 i
3-C 44 0882 | 442168 I
8-C 455321 | 57.6484 1
1-C 54.4966 1 64.1282 ]
Nt nam 1 217.4942 ]
R and Raman activity spectra

Mmimﬂmmmwwmmmmm
”Wmuwnhmmmmmﬂmm
“‘hml-!hmnrdumhmhhmmwmmwhhmm
ovsisting of different atoms, The frequency of [R/Raman absorption depends on the mass of the
% connected 19 & chemical bond, the strength of the chemical bond and the geometry of the
Mhmm&mmmmmmmmnm
v esuls rom absorption of light from vibrating molecule, There ane two basic types of
%mnmmmmmhmﬂm
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Whereas N is the pumber .ﬂnﬁhﬂﬂﬂlm# e
frecdom 0 T™MMC. =
M;mm"d“"r ! m‘;gjmndﬁ,ﬂmummwm
hese active vibrati mmﬁ‘]w_mpmurmm
mahﬂmnmmmﬁﬁtympmﬁﬁMFig.ﬁ
. methanol. The Vibrational mndﬁ.uf IR
mT:hIe.‘!.Thm:i:vuunnnmlﬁg
i vacuum and methanol (23] are gIVER = of
¥ , frequency [R and Raman spectra. ﬂlﬂwﬁ.w
ﬁm'd:rm::t ‘T:imnu m:r the hybrid functional 6-311G (dVB3LYP in the DFT
m &
:ﬁm“wmmmmwmmmmvmmmmm
mmmmuwmmhmufww,mm
combination vibrations. The molecule has different vibration types as C-H, CHi, CH;, C=N,
E-G.H}hmdr‘m;mm:ﬁn.mmmmﬁgmdvihaﬁmuufﬂumulmﬂ:,wg

discussed above mentioned vibration types in vacuum and methanol [24].

Vibrutionsl modes of SNFMOT

C-H vibrations
The spectral position of C-H streiching and bending vibrations of the methyl and
unﬂg-luupmqumﬂmdimmnduﬁﬂmhquiuﬂmgnﬂhﬂumﬁ:%du'g
m[mm:mm&HmmwmﬂTmulm.shinﬂuhm:m:ﬁng.m
mﬁem;:mdndmhmmu_m;mmnhmmﬂhyhuhumﬂ-ﬂbmds.h
vaoum, C-H streiching vibrations observed at 3202 em™, 3181 em* and 3190 cm™ in the
mmﬂlt'mﬁam:MMWﬁmumﬂmq“mm

# hﬁ'ﬂ]ﬂ!'ﬂh‘lﬂﬂm ‘mmd L,
range 1665 cm”.1061 e, M 2o benzane ring between the

In methanol SNFMOT shows the followi ibrati stretching
‘ llowing vibrati - ing vibrations
ﬂ-nr:l;umru 3310 em™-3164 em™ in the benzene ring, E—Hbm:‘:;tfhliﬁnns assigned at 1565



wd#mmmumm:m

s observed at 1263 cm’!, 1139 em™'and 876 cm”, The C=0 bond stretching vibration

m:?&lm‘ﬁ

In methanol SNFMOT shows these vibrations, C=C bond stretching vibrations generally
##mhﬂhh&ww 1626 cm™'-1006 em”, The vibrations slso arise at
ower frequencies between 874 cm™'- 433cm™. The C=0 bond stretching vibration observed at
0 car! and 1139 em”. The C-0-C stretching bond vibrations located at 1150 cm™! and 970
'

p.H.H-C-H.H-HudC-Em

hmmmﬂTMﬂmwhuium.H-ﬂhundmmﬁuvihiﬂmwﬂu
1075 em”. The stretching vibration corresponds to N-H bond located at 3691 cm™', The
Wﬂhﬂ#mﬁﬂnﬁnmﬂyiswmmm&dumﬂ:ﬁn
whmhrujm;ﬂ'ﬂﬂmuﬁﬁmmimd{!ﬁ].'I'h:mﬂimmndﬂmi:tnﬂmﬂwﬂhmd
re found for the frequencies 1679 cm! and 1509 em™'. The S=C=N bond stretching vibrations
shserved at 1312 cm™.

In methanol stretching vibrations have been observed for both C=N and N-N bonds. The
H—Hbmdvihlﬂlnuhdulmh:m".ThH-Cbmdw‘hﬂunhuimdmlﬂlm".Th:H-l-l
hﬂm:mhﬁmmﬂumﬂ".nhnbmmwtﬂpmum-ﬂh
vﬁmmhﬂﬂﬂmhmmﬂiawmﬁmﬂpﬁmmm

1 dmﬁmmmmdmm,mhhmhmhm
mmﬂyufhmmhm:mmhmdhuﬁsm&aqum[lﬂ.m
stretching vibrations for both the bonds N-H and N=C appeared at 1509 cm”. The N-H
mmmﬁumﬂmﬁgﬁMMﬂEmﬂmﬁgﬁhﬁmmm
length is smaller than other molecules bond length [22].

Vibrational modes of 4ATMMC
C-H vibrations

_hmmm.wmmmmwmmmwﬂsmzm
an”, C-H in-plane bending in the range of 1000-1300 cm™ and C-H out-of-planc bending
vibration in the range 7501000 cm[28). The C-H stretching vibrations are occurred in the
::mnvr range 3300-3000 cm™',There are nine C-H bonds in the 4ATMMC molecule, three in

mhmh&ﬂqmﬂﬂmmmﬁummmthmﬂmd
Wethylene group attached to coumarin molecule. The bands in the benzene and methylene are
Observed at 3214 cm, 3157 cm! and 3093 cm, These show all bonds are in the aromatic
"gion. The vibrations observed for C-H at 3077 cm and 3016 cm™* for methyl group. The C-H
Vibrations observed in the benzene ring at 1468 cm” and 1421 cm™ for high intensity. The
:ﬂ uh:muﬂuhnumwtﬂmhmmmmdmhﬂmmmum

: vibrations are within the cited range for aromatic and aliphatic compounds [29].
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“lgnd 3160 em™'. The
ons at 3034 em :
ing vibrations ies 1493 cm”'and
hml.mmwlmmwﬁ;t";w'-mm’- B T
vibrations in the range | and methyl group. The bending
C-H shows bending in methylene # Scat
1202 m-lmﬂh‘liﬂllw both # ,_mum"-””m and 3210 em™.
vibeations for methyl group appeared st 1321 em
C=C, C=0 and C-0-C vibrations 5 i
h important for 4ATMMC coumarin derivative in
The ring stretching vibrations are muc observed at 1657 cm™',1585 cm”'and
the rnge 1650 em''-1550 em*', The C=C vibration bands L The
!mmﬂhmmmmhummwlﬂﬂ' cm”. The C=C
MMhhwm;lllﬂm".mmﬂMﬁﬂc'ﬂ_hﬂh
hmmhm"|mml,fnﬂinhdmpﬂﬂllmﬂ{:“ﬂlﬁﬂﬂﬂﬂibmﬂ
depends on the physical state, electronic and mass effects of neighboring substituents,
conjugations and intramolecular and intermolecular hydrogen bonding [30]. The identification of
C-N vibrations is a difficult task, since the mixing of vibration ispossible in this region.
However with the belp of force field calculations, the C-N vibrations are identified and assigned
in this study (31, 32]. The C-0-C bond in the coumarin molecule has stretching vibrations at
”“m'l"ﬂlﬁﬂﬂhﬂﬂmmm-l_
In Methanol, the ring streiching vibrations of C=C bands are located i
Im m"‘. l'ﬁ"; m']' lj?'lr m-]' Is“ m.r T:ﬁ: m'l I‘H "fl ﬁ:"':'ﬂ'ﬂ‘ﬁ'lqm
1075 con™’. The , sl : em™, 1360cm™, 1202 cm™' and
C=C streiching bond vibrations also o
602 cu®. The C=C: band viasd . nhcrunifnrmnummﬁuqmgymggg_
hm“muﬂﬂm"inmmuﬁn moi
5 2 Iﬂ:ﬂ". Fm'ﬁ'q-lm}n

H-N-H, N=C 204 $-C-S vibrations
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Fig. 4 IR spectra of SNFMOT in 8) vacuum and b) methanol,
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able 3. [R and Raman Vibrational modes of two

Mokecule  Phmes IR : :,_ :
Fﬂqﬂﬂw Vibrational — Frequency
- (em™) Modes (em™) Vibrational Modes
SNFMOT  Vacuum 1?:: CH: Bending 1368  C=C
5 N-H Bending 1599
1509 N-H Bending 3175 g:m_ﬂmgﬂ
Methanol 967  C-O Streching 1415 N=C Streching
1509 N.H Bending 1674  NeC Streching
3668 N-H Streching 3310 C-H Streching
“IA Vacuum 1331 N-H Streching 1687 NH; Bending
1662  C=C Streching 1882  C-O Streching
1822 C=0 Streching 3557 C-H Streching
Methanol 1504 CH; Bending 1652 C=C Streching
1643  C=C Streching 1766  C=0 Streching

1766 __C-O Sweching 3576 NHa Streching

HOMO-LUMO Surfaces

The hghest occupied molecular orbital (HOMO) and the lowest unoccupied molecular
orbital (LUMO) are named as frontier molecular orbitals (FMOs). The HOMO-LUMO surfaces
are shown in Fig. § and 9. The HOMO represents the ability to donate an electron, LUMO as an
electron acceptor represents the ability to obtain an electron. Also, the FMOs play an important
role in the optical and electric properties, as well as in quantum chemistry and UV-Vis spectra
[33]. The UV-Visible absorption maxima of this molecule correspond to the electron transition
from HOMO to LUMO as can be seen from the absorption maxima values obtained from TD-
DFT method. Energy gap (AE) and chemical hardness (n) reflect chemical reactivity of the
molecule. The chemical hardness is calculated from the following equation

Z=-E

n=—

2 (1)
where Z=Fyomo and E= mmmmmurmwmmmm
in Table 4,

Tﬂht!ﬂm—wmm&uﬁmm&.marmmwmmc

Vacuum Hulhlnnl ‘U'lnlm Hcﬂ_
HOMO -0.332 -0.220 0.033
LUMO 0,047 -0.055 -0.330 -ﬂ.ll!
Gap 0,285 -0.165 -0.297 0,138

Chemical Hardness 0.142 -0.082 -0.148 -0.069
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The spectroscopic properties of benzofuran derivative S-((naphtho (2, 1-b] fisran-1
| 3 A-ouadiazole-2(3H)-thione and 4-{(S-amino-1,3 4-thiadiazol-2-ylthio) -ﬂrl!]-‘f.-.hf;
JH<hromen-2-one such as NMR, IR and Raman activity spectra have been studied by using

methods for optimized geometry in vacuum and methanol. The H' and C™ NMR
Mhhﬂhﬂdmﬁlﬂmﬁdmﬂmmm
u,-m.nammehunmmtndhpphuuﬂnwm.mnmp}mmmm.ﬂ
grmmwmwﬁ-mwﬁ:mmmdwb
mmwm:mmnﬁuxmm-' for N-H bonds and 1599 em™
hc:chmd:himmdkmmnﬁﬁwmmp:ﬂ*whrfmmﬂm.mmm
vibrations observed at 1766 cm! for C=O bonds and 1882 cm for C-O bonds in [R and Raman
mﬂmWhﬂmmmﬂuﬂLWﬂmmmh
vacuum and methanol. mnﬂmeﬁuﬁmﬂhﬁmﬂmmﬂ;ﬂﬂﬂn—uﬂdﬂmﬁuh
MTEHMLUMDmppnﬂ&miﬂlhﬂmmhvmm-ﬂmwu&
ﬂ.lﬁe?.ﬁ“nfwwﬂhﬁhﬁﬂhwthmﬂnlmh“l
which indicates that molecule is soft. Smaller the energy gap and chemical hardness values

casier for HOMO electrons to be excited to LUMO levels.
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ABSTRACT:

The close reflective account of Indian Literanre in English reveals the touching saga and
ribulations of Indian freedom struggle. Al the writers of pre-independent India including
Mahomma Gandhi, Jawaharlal Nehru, Premchand, Tagore and several other writers in
vernacular languages across the counny, were busy in penning down their prefound thoughts
and emortions closely associated with securing the freedom for India. The literatures written
during this period in unequivecal terms by all the writers were united and steadfast in their
expressions wirh political stalwarts of the times. It may not be an exaggeration if said that all
writers were rather frenzy in their vocal and written expressions as for as their expression are
concerned towards mother India, especially with regard to their chevished love and pride for the
counltry. In this joint paper we have iried to bring out how the literature of pre-independent India
and the writers were greatly dominated by their strong impulse and commitment for the cause of
freedom struggle. Indian literature demonstrated a new sensibility and emotional response
through its themes in alf its literavy forms. During the times of freedom struggle nationalism,
sense of devorion and sacrifice became the order of the milien. Al literary forms were pregnant
with themes such as the love for the nation, patriotic fervor and a deep sense of unity, Diring
this period the literature too playved a significant vole in national consciousmess. When
nationalist ideas began te emerge and literature enabled permeation of such ideas into different

{ndian languages. Many writers then began to write literature for sheer patriotic purpose.

Key Words: freedom, struggle. emotions, patriotism, tribulations, literaiure, nationalism,

consciousness, devation, sacrifice.
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The Indim Litermture i English reveals the saga ond inbulstions of Indion freedom

G

straggle, All the writers of pre-independent lndia includin £ Mahotma Gandhi, Jawahalal Nelin

W ! : -
‘Ilf'l.'l.'lfh-.'l.'l'li.lu. Tﬂ!_.'.'l."ll'l'." aruld severl other writers m o vemacular Iﬂllﬂ.‘llﬂ}'.'-."bi weross e countey, were

busy in penning down their profound thoughts and emotions closely associated with securing the
freedom for India. The literatures written during this period in unequivocal terms by all the
writers were united and steadfast in their expressions with political stalwants of the times, It may
not be an exaggeration if said that all writers were mther frenzy in their vocal and writien
expressions as for as their expression are concemed towards mother ndia, especially with regard
o their cherished love and pride for the country, In this joint paper we have tried to brin 2 out
how the literature of pre-independent India and the writers were greatly dominated by their
strong impulse and commitment for the cause of freedom struggle, Indian literature demonstrated
A mew sensibility and emotional response through its themes in all its literary forms. During the
times of freedom struggle nationalism, sense of devotion ond saerifice became the order of the
miliew.  All literary forms were pregnant with themes such as the love for the nation, patriotic
Fervor and a deep sense of unity. During this period the literature too played a significant role in
national  consciousness, When nationalist ideas began 1o emerge ond literature enabled

permeation of such ideas into different Indian languages. Many writers then began to write
literature for sheer patriotic purpose,

The kind of environ our fellow Indians lived in, had infused among them the deep
impulses of love for their mother land and this movement made the young generation to incline
towards patriotism. Majority of the writers felt that it was their duly to create literature of a kind

that contributed to their socicly, and paved the way for national liberation from the British

regume,

As time passcd there was a surge of people into the freedom movement and the demand
for frecdom became more persistent, luckily the role of litcrature strengthened the growing
idealism of the people. It was literature that really made a remarkable impact on the psyche of
the fellow Indisns. In turn it stirred their hearts and emboldened them 1o make all kind of
sacrifices for the cause of the country’s release from the clutches of the foreign mle, The
collective realization of the impontanee of freedom and realization of their well-being started to

inspire and dawn upon them, and lurther it was coupled with influence of western ideas also.
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The national consciousness influenced the Indian literature and paved the way for the production

of the nationalist writers. The writers who were tor pro-home-rule were bent upon in kindling the

spirit of patriotism and make a mass movement, Especially Gandhiji with his peers created a

mass movement through his and the writings of his peers, who in turn wrete about the nation in

all its political hues and shades. It transformed the attitude of common citizens and also thinking

of the political writers' in the country. “The idea of national identity emerged in Indian literature

during nineteenth century. The Indian writing turned into voice of nationalism. The writers of

nineteenth century expressed the feeling of nationalism, raised the question of why the British

ruled over them, and the nature and extent of British exploitation of Indian people through their

writing, They were bringing the message of patriotism and revelutionary thought ™ 1.

Like the leading writers of Hindi literature Bankim Chandra Chatteijee and Bhartendu Harish
Chandra, who raised the question against British, were well known for their patriotic writing,
even in Kannada too many wrilers came on the scene, especially from the west, who made a
substantial and pioneering contribution to Kannada literature snd for its growth, It pave a new
impetus to native Kannada writers at a later stage to plunge into literary horizon. It is said that
the advent of printing press proved to he a catalyst to writing environ. “Among the several early
Kannada publications, the first Kannada-English dictionary by Ferdinand Kittle from Dharwad
(1894) is noteworthy 8l B, L. Rice edited and published ancient Kannada classics and compiled a
brief history of Kannada literature, while J. H. Fleet compiled a collection of folk ballads
including the well-known Sangoli Rayanna Dhanghe ("The Revoll of Sangolli Raya"). The most
outstanding lyrical poet of this period, whose poems were reminiscent of the medieval mystic
Kannada poetry, was Sisunala Sharief.”* The contributions of Aluru Venkata Rao, who was the

son of the soil { Bijapur) are noteworthy for his outstanding contributions for the unification of

Kamataka, his scrvices are indecd unique and cannot be forgotten, he was an eminent

historian, writer, and an Indian revolutionary too.

History reveals that there are some factors that have a strong bearing on Indian literature to grow
faster and reach a larger Indian audience. The chief among them happen to be the printing press,
which carried litersture far and wide and it enabled the communication of ideas faster. “A
number 53 of newspapers and periodicals started, By the middle of the century journals were

being brought out in a number of Indian languages, in different towns. The second factor was the
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afficial introduction: of English education in India in 1835, which opened new hotizons of
leaming and thinking among those Indians who received English education and imbibed the

weas of western seience and philosoply,™3,

I i o matter of great curiosity to observe that the revolt of 1857, though was not successful, vet
it suceceded as for s literary horizon was considered, especially in producing a fire-brand poetry
like folk poetry, which is o byproduer of colonial oppression and suppression of fellow Indians.
The folk poctry became a torch bearer to whip the consciousness of those who were ready to
plange into freedom movement, The folk writers vehemently served for the cause of nation by
composing folk poetry on patriots and it was in full song on revolt leaders. The poetry profusely
sung the brave hearts like Jhansi Rani Laxmibai, and Nana Saheb Peshwa 11, Tatva Tope, Begum
Hazrat Mahal.Mangal Pandey, Kunwar, Singh, Chandra Shekhar Azad and a host of others. In
fact singing heroics of these stalwarts literature was produced in vemacular languages. The folk

poetry instilled the patriotic fervor, and revolt of 1857 gave it a new impetus.

Further the English education empowered majority of Indian educated class to pen their views
through writing books and articles, and “published newspapers to eritically analyze the British
policics, and develop consciousness among the masses.” 4. “Writing in India acquired 2 strong
nationalistic overturn and included love for the mother tongue. Each literature looked 1o its own
past tradition and its historical anecedents, in order to create for its patrons a strong sense of
identity/regional and culture.” 5. In all the writings they could infuse love for the motherland

and the unique importance of sell’ sacrifice. Nothing permeated into their minds but only nation
and nation and its freedom struggle,

A scholar named Sisir Kumar commenting on the state of affairs in the Indian literary field of
twentieth century, has this to say “Indian literature of the twentieth century is 3 memorable
record of the triumph and tragedy of Indian people involved in most significant engagement in
their history- the struggle for independence and the challenges that followed the achievement of
that goal tragedy.™ 6. Basically we can witness that the literary writers were engrossed in
atternpting 1o give their tumultvous experiences in the country as all of them were one with the
freedom movement, hence the themes echoed the day today problems of life and the prevailing
situations in the country, The writers were happy and cager to express their sense of pride in

attempting (o write on their chosen themes. Most of the writings were dominated by the themes
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of political affairs. ““Indian literature began to negotiate with the changes in the Ilr.{t'mar_'.r
community from the nineteenth century that witnessed the introduction of the printing press, the
rise of a new middle class under a new educational dispensation, and slow decline of the old
tradition system. The greater writers of this period had expressed a nostalgic feeling for the past

glories of India. They had passion for social reform, and urge for rational inguire and 2 quest for
new value." ibid

When it comes to Kalyan Karnataka we have a good number of stalwants who worked tirelessly
till their last breath for the counmtry’s emancipation, whether it was through writing and
publication of their literature or through establishment of libraries, and in um through them they
could create awareness of freedom and its importance by providing literature which could
influence and inspire them. The important freedom fighters from Kalaburagi include Poojya
Doddappa Appaji, Kalyan Shetty of Maregou, Chandrashekar Patil, who became & minister later
in the Kamataka government; Ramananda Theerta, Sardar Sharan Gonda Imandar, Vidhyadhar
Guruji, who lived for more than 100 years passed away very recently, he was the Member of
Karnataka Lepislative Aseembly. There are 2 good number of folk songs available in Kannada
praising the heroie deeds of Sharanagouda Inamdar, he is the most respected freedom fighter
along with others, and even today rural folk sing of his adventurous deeds and his efforts made
during the freedom struggle. Personally, I had an opportunity to meet him on a couple of
occasions when he was invited to our Godutai Women's College, Kalaburagi as the Chief Guest
to hoist the national flag on the cccasion of the Independence Day celebrations. When | was the
principal of the college I had the honors to host him when he visited it on another occasion. |
still remember that glowing face of Sharanagoudaji, he was truly handsome in his fair
complexion, and he wore white attire with a neat turban over his head. He had indeed 2 magnetic
personality both in his physic and in his spirits. He spoke of his adventurous life and the epic

struggle he made for the cause of freedom and the deep and abiding love he held for the

countrymen. But all these frecdom fighters still remain as the unsung heroes.  In addition to

them, we have a galaxy of intellectuals including Suvarma Prathap Reddy, Hardekar Manjeppa,

Vittalrao Devulganwkar, Pojjya Doddappa Appa, Pandit Taranath and others that spearheaded

the freedom movement.
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As we all know the Hyderabad Nizam kept the Kalyan Kamataka region un

disturbances, economic exploitation and religious atrocities. The Klyan Kamataka people had to
struggle for independence even after India got independence. Nationalism was at its peak in the
munds and hearts of the people during that period. 1t is said that as many as 30 camps were sel up
by the freedom fighters of Kalyan-Kamataka region along the borders of Raichur and Kalaburgi
to wage an armed struggle against the Razaakars and to liberate their region from Nizam's rule.
Sardar Vallabhai the then Home Minister made Nizam of Hyderabad surrenders and join India
instead of Pakistan (against the wish of Nizam) after the Police Action. “Against the political
odds ereated by the Nizam's government, the nationalists of this region struggled successfully to
establish five national schools. In the history of the Hyderabad strugple, the founding of
Hyderabad State Congress and the entry of the Swamy Ramananda Tirtha coincided not by an
accident, but as a result of a scries of seemingly non-political movements meant for the political
preparedness of the people of Kalyana Kamataka (Hyderabad Karnataka) to launch direct action
against the autocratic rule of the Nizam. This helped develop political consciousness and national
spirit among the Kannadigas of Bidar, Gulbarga and Raichur districts. The Police Action was a
historic event in the history of independence movement in Hyderabad state. To restore law and
order and to grant the responsible government and to integrate the state with the union of India, a

Police Action became imperative.” 7,

The scholar Somanath C.H. further quotes from memoirs of Swamy Ramananda Tirtha, In his
memoirs of Hyderabad Freedom Struggle, Swamy Ramananda Tirtha stales that the Muslim
fanatics treated the Hindus as slaves, The life of the people was controlled by the Muslim
oligarchy. Muslims were allowed to wse weapons. Much discrimination was shown in the
application of law against the Hindus, whereas, Mushms enjoyed special treatment in the
administration of justice. Private enterprise in education was almost forbidden and it was looked
upon with disfavor, Kannada language and culture were reeling under the influence of Urdu, the
official language of the state, The press, which is the mirror of public opinion, did not enjoy the
freedom to publish articles on nationalism and liberty.

Poojya Dodappa Appaji the seventh Mahadasoha Pecthadipathi played a pivotal role in this part
of the country in the freedom struggle. The Samsthana of Sharanabasaveshwara was attacked by

the Razakars when the freedom strugele was st its peak flaring up the tension in Kalaburgi.
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During this time when the All India Congress convention was held in Belgaum, Mahatma ~
Gandhiji who was present in it, was shocked to hear the news of Sharanabasaveashwara Temple
being attacked by the fanatics. Hence the father of nation Mahatma Gandhiji paid a visit to
Sharanabasaveshwara Samsthana and met Poojya Dodappa Appaji in order to de-stress the
situation  prevailing then in Gulbarga. Gandhiji paid his honor and respects to
Sharanabasaveshwara and also donated for the cause of freedom struggle. Even Foojya Appaji
the present Peethadipathi who was just eight vears old then had come from Sholapur to
Kalaburgi during this time to perform the daily worshipping of Sharanabasaveshwara. This way
he too was able to contribute in his own way to his revered father Poojya Dodappa Appa, The
Sharanabasaveshwara temple was the centre of all activities related to freedom moment in
Gulbarga, The public used to gather secretly in the sanctum sanatorium and devise the activities
to be initiated the next day or the week after. The oldest English daily like The Hindu has
reported this in its news item. Doddappa Appaji also created awareness of freedom and its
importance through the establishment of the library in Kalaburagi aleng with his educational
institutions and their services for the country by creating a nght fervor for the country’s freedom

strugele.

Along with the literary contributions, the contributions made by Library Movement in
Hyderabad- Karnataka region are very unique, The local press and national schools played a
crucial role in bringing wakefulness and responsiveness on Library Movements among the
people of Hyderabad-Kamataka, It is reporied that the library movement was closely associated
with national movement. In 1918 Dodappa Appa started the Sharana Basveshwar Kannada
Library. The main aim of this was to take an active part in the national movement and create
national awareness among the people. “In 1930 the founder of N V School, Vittalarao
Devalganwakar established National Library Association, in 1931 Bartha Library was
established at Chinchaolli, With the support of Pandit Taranath, Jaganath Rao Fadnavis, R. G.
Joshi and others established Bharath and Jayalakshmi Libraries in Raichur, Jagannath Desai
established Dasappa Library at Kanakagini of Ganagavathi Taluk. In 1932 advocate Uday Banu
and Gopal Dev Shastri established Arya Samaj Library at Basavakalayana, Shirur Virabhadrappa
opened Vishwanath Library at Adur in 1932, In the same year Basaweshwar Libraries were
established at Ttagi, Yalburga, Rajuri. Kannada Sahitya Sangha library started at Gulbarga. In the

freedom movement of H-K, libraries played very important role in bringing awareness about the
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pa, Sardar Sharangouda Patil of o
became the Lok

#radomn 1o the masses, Former MP of Bidar Ramachandra Veerap
Jewargi, M. Nagappa of Raichur, Shivakumamswany Alavandi, who later

Sahha member from Koppal, Bheemanna Khandre of Bhalki, Jayateerth Rajpurohit of

Kenskagiri. Kolur Mallappa of Yadagir, Benakal Bheemasenrao of Karatagi, were some of the

heroes who lad the strugale from these camps. The Gorta village in Basavakalyana taluk bore the

bt of Razaakar anack”

We know India's freedom fighters fought a long and hard struggle for the country's independence
from the British. And. for years their words have inspired us. It is time that we should preserve it
at any cost and build the nation. India has celebrated its 75th Indcpeﬂd;ncc Day on August 13,
(121, 2cross the country amid the corona virus pandemic. To celebrate 75 years of independence
and commemorate it as “Azadi Ka Amm Mahotsav', the Government of India has called upon
people to submit videos of themn singing the national anthem. The government will be Organizing
vear-long celebrations across India to mark the 75 years of the nation’s Independence. Let us all
be pant of it and pay our respects 1o the motherland. Who can forget the immortal declaration of
Bal Gangadhar Tilak: “Swaraj is my birthright and [ shall have it" and let us occlude the paper
by quoting the famous posm by Tagore, the national poet, which inspired millions and millions
of Indians,

Rabindranath Tagore heralds the message of f reedom in the following way:

“Where the mind is without fear

and the head is held high,
where knowledge s frec.

Where the world has not been broken up into fragments by narrow domestic walls.

Where words come out from the depth of truth,
where tireless striving stretches its arms toward perfection.

Where the clear stream of reason has not lost its way

into the dreary desert sand of dead habit.

Where the mind is led forward by thee”

Rabindranath Tagore indeed longed for an India of such kind of spirit as demonstrated in the

abowve lines, which were dearer (o his heart,
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ABSTRACT:

From enviFronmenial histionr w

¢ Bave leaent that a somply alteration in eaviromment has
prossiblioy o ambalance the world 1 may h

wW! fun

Fead frg comscineo s i fongs e It can
covt the environmont v dearhy feceain g

P sewers e o Jiviny amad somdiving beanes. The
destiuction of one species can Tead 1o the extinetion of atler spwciey, Pherefore, wae st stop

-f-'l-fl""h'l'rj:: CRVIFGRment so Pt wie cand make 11 a ferter place. foe dives G A davs hie l.'l.m.l.n.l'_ 1
fanve fecirnl Roew siagtiare winreks will the I'Ir.l it ey It ics .-Irmrn-,,f rar o awor fo foarnn ome
vt f ol sl vim the surface of varth 600 vears are rogireyd T feaeve ol realfized how maseh Baem
W e datng fo ol by esimg chemicals, wie aee alvo desersing and making i unfersie I fndta
;:l.l'ﬂf!.'. are (0 offing fo gl g in Bies direction, The Karnataka state forest area will e
sncredsed from ity present 25" to 300 area an the mest fen veaes savs e Ghovernment of
barmalivk

Fhix paper makes an attempt fo stedyv how tingy have started falling apave. when nature
ix neglected and how mon v gveed has fended Tome inte o meesty difficudt time e the hivtore of
mankind Some poctey of Exelish ltevatere, especially stressing on Wordswaorth, is waken for
ey Cieeen ixsmey e the ot widely debeted issues aoross the world. Ecoscriieesm s Taking
a stock of M simaanion prevadlieg i siiere and siudies how the Biterary weters responded and
vapressed Mherr ecosensthibine, On the other hand, the ward ceiticism & derived from the Greek
wird which means judgotent, we know that i criticism s a free play of mind, any work of
firevature can come under [ soruting and CRICITm eXammes the excellenmces and defects fm the
woek af art. The eco-critician is also krowi by wther names or nomenclateres ke green shudies,
eoho poetics, enviroaatental literary Criticism, lierary coology or echo 'I'Frﬂ"-'" 'F_FUTTTTr i
crificismt % a recent branch uf sy, still it is trving do fined its feet in different disciplines, but
certainty it offers @ very broad vision of life and our place in Bature too. Hawever, there are
.-.'ﬂ'rrr.u'-w.--.-rw-.a in English literatiure who have penned thetr responses in different forms. But in
the present paper | have faker andy Wordsworth s poetry that seems to be udequate.

Key Words: eco-crilicism, nature, envivonment, ecology, pollution, global warming
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't & ture of
; PR atest relevance to the present and fu
concent 1o sudy of literature, hecause. ecology has greatest 18 e =S
. F : : ks to examine the inierseciions of culture, e
warld” 1t 15 2 literary discipline which secks to _ 3 -
: '  of : “lud thests of hierary cnficism andd environmenta
and ecolomy” Features of eco-Criicism InCIde, SYTHIEE / t &l
s - . represertation of pature in hiterary texis. It also
igsues by focusing an the literary analysis of the repre ' ¥ rmed
¢ : = ] s of today’s environmental ensis. so. 10 s Conce
gives 3 call to Iitepature to connect T SyUEs O 3 i
with bath nature and the environment. It 15 basically earth-centered study as carti is e =
: : -hange
study. Eco-cniticism as percerved, not only tnes o save the environment, but also mes 0 L Iii
) . e (Sl SICE §a
fhe way we sec and interpret the world around us. Man and nature COEXISE since centurie g
hoth are dependent on each other. Man being a rational and intelligent one made advancemen :I“
terms of knowledge and skills. This has made man's life hetter than the other arimals in the
nature. But in the long run, this led 10 senous problems of environmental 1ssues. The rampant
and unscrupulous exploitative activities of human beings, made the nature bald and then man
began to understand the ternble crime he made aganst nature. Realizing his folly he began to
pay attention to it. But, man realized its implications only recently. Now the scienlisis,
environmentalists, nature lovers, poets, thinkers, artists, media personnel and others began 10
pive further impetus to green 1ssues and bring governments across the globe to the negohating
table 10 frame policies in order 10 seize the over-explomtation of nature and foster it at any cost,
Hence, the poets have celebrated this concept in @ most beautiful way in their own style. in their
literary form and phelosophy.
The exploitation of nature has created enisis. as its consequences are most devastating and
have led 10 a global warming, Further, ot led w a condition wherein extinction of some species,
depletion of water level and creation of drinking water scarcity have taken place. Migratory

birds and insects are made w go sy, compelling the farmers to dig bore-wells o deeper pars
af the earth for the agncultural activities

The unscientific imigation systems, unpredictable behavior of seasons, farmer's
increased interest in muluplying their produce, has made them to exploit the carth and
cumpelling them 1o go for multi crops annually. This has created many more problems like
deforestation and depletion of water level. Building of dams also resulted into encroachment of
vast land by back wawer have all together compelled us 1o find 4 solution for 3 better living of
human beings. In fact that has become a: paramount 1ssue for all of us: therefore there 12 ap
urgent necd for all of us 1o debberate upon these 1ssues, as the students of English literature. We
have 1o make efforts to wace in literature how the writers, thinkers and poets hav

€ raised 1ssues
of environment and nature 1t is time that we must express gur

eratitude 1o these visionanes f
- | n | or
undertaking sich vital 1ssues in their literary works in the best interest of mankind

Eco-criticism in English Literature:

For = healthy living of people on carth, there | [
: _ « WIEFE 135 a necessity of creating awarenes
H,m.:n tssues, especially among the general public, Already efforts have been made b 4.’I'1"1"!g &
Hanizahons, ussociations, forums, national and miernational bodies in this dirrcti-; : ;’“—‘”"
n end are
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even continuing now. There was a sincere effon by United Nanons. which conducted 2
conference = Environment and Development UNCED at Rio de Janeiro an 1992 This
m“f‘“"‘-‘”“ 15 pepularly known as Earth Summit. [t was indeed a milestone that the conference
demded. to have equitable distrbution of natural resources between the present and future
generations. The conference took critical note on the contnbutions of Brtsh writers like Walliam
Wordsworth, Robert Frost and others. The conference was attended by the scholars from Britzin,

America. India and other countries. Presently, we all need a healthy environment for @ hippy
living. which necessitates conservanon of our environment.

It 15 alwavs humamity that tnumphs from the extraordinary contributions made by
writers, philosophers, thinkers. visionaries. even artists like musicians, painlers or an architect.
When we look at the world-masters in these spheres, we come across and learn what great

services these masters have renderad 10 -all of us, without considening geographical, linguistic
and other constraints,

The writers be it American, British or Indian, especially the poets, who write in English.
have shown genuine concern for environmental 1ssues in their creative works. We must basically
remember that we have to pay our debt to this mother-carth as we have heen from our day one of
hirth. till the last breath of our hifie. are purtured and sustained by it We are enlivened and fed,
given enough oxvgen by it. Right from childhood we have been walking on 11, we nde and drive
on it & rather all our life-sustaining activities are carried, on this planet. When our own kith and
Kin on several occasions fail 10 take care of us and arc more likely tor be deserted, the nature on
the contrary, without any discrimination takes care of us. nurtures and sustans us. So. this makes
us to think that any amount of services we render 1o this mother-carth 15 not enough to clear our
debts for its gratntude, and all the help it has made 1o us. Hence, the wnters have begun to
generate that indebtedness to Nature among the fellow human beings. Writers are creating the
awareness a¢ presently massive unscrupulous activities are going on across the globe 1o explore
and exploit the natural resources deep within the earth, as well as on the surface of this canth.
thus. man demonstrating his callousness wowards natere for his greed.

Presently the world is driven by commercial considerations and the nature is the casualry
of such exploitation. Many business firms and organizations have indulged in rampan
exploitation of nature, which must be immediately seized and the pristine beauty of nature must
be regained. Otherwise the future gencration will be compelled vo pay very dearly and heavily.
We, being the 21st century people of this planct-carth, having been exposed to its devastating
effects. must immediately plunge into action, and st any cost save this nature for postenty as well
as for our own hezlthy living,

Bobert Frost, sn American poet has made most subtle, memorable, heart and soul
wouching rendition in English poctry, especaally in his poems like The Road Not Taken, Stopping
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fry Wy wm i Snowy Evening and other poema, the poet vividly describes the I'|.Lti|.|r1.".9'-';'fhfl-;|1 (U
ncar and dosr 1w has beart The maost imfimete and miWIng F-I.'T-u.ll'l.'i: LA T ences of the poel arc
WETY '-I'.!I'Ihltl"-l_'l'rn' aril E.‘:'.LJIIL"-.1||'_'|.}= refdered i his poetry Fohier Frost, a preal lover of nature like
William Wordswirth, hay beautitully deseribed the vallevs, the hills, the nvers, the forests,
Howers, plants, trees, even ammals, birds and micro insects as well. He very touchingly
deseribes the changes that take place in the nature. His concern fir Nature is really appreciable,
Matthew Arnold, Thomas Hardy, John Ruskin, Thomas Carlyle and others have also decply felt
for mature and expressed then concern for nature i their writings, (mn the other hand they have
deeply  lamented ever the destruction of environment, which was the byproduct of
industrialization. Wordswoarth a hagh priest of nature, who's DNA was made up of profound love
and reverence for nature 15 the notable poet He nunured a profound faith in healing power of

thee nature and the same spirit he infused in his poctry and created this awareness among the
resders acriss the globe

Wature 1 another name for peace and tranguility; it can bring pmfnund peace in rma.
Mature offers perpetual joy. the poem like Daffodils swells the poet’s heart with joy and he
cupresses his pratefulness to nature.  Even in Wordsworth’s poems hke Resalution and
independence/Leech Gatherer, We ure seven and other poems, he luxurously celebrates the
close mtimacy betweéen man and nature. Wordsworth was a strong critic of matenalistic life as he
beheved, the world 15 ton much with us, that's how he believed and celebrated the beauty and
mystery of nature in his poems. He advocmed retaining prastine beauty of nawre; The World is
Py ek owath ey, speaks how people are busy i wealth creation and accumulation of it They
tail 1o ger any interesl in the heautiful objects m nature. That is really unacceptable. they are
msensitive 1o the beautiful moonlight and the fragrance of flowers. All beawtiful things go
unnaticed by people. Like Wordsworth W H, Davies is another great poet who very touchimgly
dipicts his concern for nature in s poem like Letswre and other poems

Those hving in the ksp of nature know the value of green environment, green leaves,
preen trees, green ssues, preen phraseology, and Green wars, green that is there everywhere, The
saght of greenery would excite and £ill them with joy in their heart and soul. The green initiatives
can fill them with joy and happiness, as green alone could sooth the human soul and nothing
clse. Because greencry is our life, green alone susiains us and ultimately green is all

It s wery essential to know that man who is known as the home-sapiens cannot be
excluded from nature, man s & part and parcel of this nature, and nature means all that bives on
this planct carth. It ncludes plamts, trees, birds, snimals, insects, rivers, pceans, even human
Bongs Together they constitute mature. The perception of nature doesn’t mean only the
envimonment sround ws, the Torest amund us of oily the nivers wround us, We simply l.-';il'lﬂﬂl
epregate oursclves from nature, so what we study i cco-criticism is nothing but our own study,
i the study of what we were; what we have done and what we are expected to do. This severe
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onslaught on nature gpd 1S Impact is th
the study of physic

L sum and substance of
al geography

EnvIronmeny, Therefore, it 15 not
or geology or

I the study of species that we
115 an imtégrated approach of study that never looks at human heings
are bom, brough Up. and sustained, Y i also the same planet

fe poe i |
e goes off and the mortal remains are also consigned here, Therefore every activity that goes
on here is directly o mdirectly related 1o our

: life. We are not supposed to treat the environmental
ISSUES a8 non-cancerned 1o

1% 0T A separate branch of study us our bond with nature
We human beings are bom 1 this mature, started our lives bere, the bond over the years with 1
began 1o develop, now it i high time tha

t how we humian beings on this planet earth pay back for
all what nature has done by us

I is not me to ask questions, instead of asking what Nature has
done to us; we should ask whay

we have done to Nature. Otherwise our life will be deprived of
the basic needs we are geting at this juncture, if 1

ot immediately, it mught be¢ in the near future.
The Desented Village by Oliver Goldsmith, The Prelude by William Wordsworth, and
Leaves of the Grass by Wals Whitman are the bhest Green poetry n hiterature. Peace is always
beautiful says Whitman,  Afier all green literature promotes nature and protects it from being
exploited. The green colar

m hiterature is wsed symbohzing as nature and relaxation. As a part
of our study let us quote same lines from Oliver Goldsmith's

undertake here, Here
A5 A separate entity: they
where all of us are bom, once the

15 too deep,

The deserted village:
“How often have | paused on every charm,
The sheltered cot, the cultivated tarm,
The never-failing brook, the busy mill,

The decent church that topt the neighbouning hill,
The hawthomn bush, with seats beneath the shade,
For talking age and whispering lovers made!
How often have | blest the coming day,"”

In this poem the poet recollects his reminiscences of village life and how life has changed beyond
recognitien, all that he had imprinted in his mind comes here alive, and he brings it vividly and
peints of. He also instilled this idealization of English rural life with the simiplicity. He mingles his
idealized scenes with memories of his own careless vouth i Ireland, Goldsmith had & serious
concern, that of the effecis of the agricultural revolution, which resulted in the enclosure of arable
land, often to form private parks The Enclosure Acts caused pain to small farmer

% whose families
had earned their living from the land for

generations, were made to lose everything.

The Prelude: Wordsworth
*“—Was it for this
That one, the farest of all Rivers, lov'd
Ta blend his murmurs with my Nurse's song,
And from his alder shades and rocky Falls,



And from his fords and shallows, sent a voice
That flow'd along my dreams? For this, didst Thou,
0 Derwent! travelling over the green Plains
Near my *sweet Birthplace', didst thou, beauteous Stream
Make ceaseless music through the night and day”

* | had melancholy thoughts..
a strangeness in my mind,

A feeling that I was not for that hour,
Nor for that place.”

It 1s very significam to notice that human beings are an alter ego of nature, because all
elements present in nature are also found in us.* Human being 15 a part of the natural world.
Sul-:miﬁcal]y speaking. he is made of vanous elements like carbon, water and cellular matenal.
therefore we posses all elements found in nature; therefore we are a part of nature..... Humans
have always been intimately linked with rivers, lakes and wetlands for water, food, fiber,

medicines and places for habitation.” The process of urbanization, construction of dams and
intensified agriculture. along with navigation has led to excessive use of water.

Wordsworth emphasized on emotional and spintual values as well as his deep
engagement with nature, hence romanticism 15 found to be well-engraved mn the soul of
Wordsworth. It 1s a2 landmark in the history of Enghsh poetry, which has gifted us very strong

nature poetry. Some of the lines from his poemns like Prelude and Tintern Abbey are quoted here
for their messages, as these lines speak of nature’s power and its impact on the poet.

Tintern Abbey
“How oft, in spirit , have | turmed to thee,
O sylvan Wye! thou wanderer thro” the woods”
How often has my spirit tumed to thee!™

This poem of Weordsworth written in 1798 is in form of a ode, the poem 15 situated in a small
place called Tinton village on the west bank of the river Wye, what Wordsworth has tried o

channelize in this poem is his profound philosophy on the nature and its beauty . The readers are
really touched by his intimate relationship with this place and lovely bond he had with it.

Ode: Intimations of Immortality
*Turn wheresoe'er | may,
By might or day ,
The things which | have seen
I now can see no more.”
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In this magnificent ode, the poct has explored s divine relationship with nature and how his

deep relationship berween himself when he was a child with mother-nature. But the paret ilser

brings out how he lost that experience as he 1+ deprived of the divine viston and company of that
nature. But he assured himself that he can recollect 1t and relive those past glonous memornes
with nature and still sustain his relanonship with that glonous nature by his poctec power

The Solitary Reaper

“1 hstened, mononless and sull;
And as | mounted up the hll,
The music m my hean | hore
Long after 1 was heard no more ™

In this ballad Wordsworth echoes his inner thoughts on nature, how an young il
reaping in the ficlds and how majestically she is singing a song and how she has totally fused
with the Toveliness of nature, and her song is so alluring, so captivating to the poet that he feels
he 1s really mesmenized by the beautiful rendering of this song . But the poet 15 least interested to
disturh this young @il and he even asks the passers-hy to wait and listen ti the reapers song
rather than disturbing this young girl. In this poem the poet tries to bring the beautiful harmony
shat exicls Between man and nature, and how the nawre is ¢njoying the company of man and so
alse the man enjoying the company of nature. There 15 a perfect synchrony between them, each 1s
complimentary 1o the other. the beauty of this nature without the human habitution would have

really looked meanmgless, dull and useless. But when there 15 & human habitation, the charm, the

glory of the place gets multiplied. That is what | perceive that he might be speaking in this pocm
about 1he perfect harmony that exists between man and nature.

Daffodils
“or aft, when on my couch | lie
In vacant or i pensive mood |
They flash upon that mward eve Which is the bliss of solibwde |
And then my heart with pleasure fills,
And dances with the datfodils.”

[fis 15 a most celebrated poem of Wordsworth, it heralds the quimtcssence of romantic
poctry. This pocm beangs oul how the poct’s heant was filled with joy when he saw daffodils
withuul number on a field, The daffodils were really countless i number; he saw them whils
walkang with his sister Dorothy. This poem brings out poet's close intimacy and how joyous he
15 1 the company of daffodils &5 they are here, they were there, und they were everywhere. A



poet feels profoundly blessed in the company ol nature, He instantly becomes 3 great worshipper
of nature on such ocoasions; he feels as if like a child and indulges in squeczing the exquisite
mner beauty of nature, The poet's soul swells with pride, The poet totally forpets the rest of the
world, when he is in the company of daffodils.

Composed upon Westninster Bridpe
Never did sun more beautifully sleep
In his first splendour valley, rock , or hill
Ne'er saw 1, never feit, a calm so deep !
That nver glideth at hes own sweet will ;
Dear Giod ! the very houses seem asleep
And all that mighty heart 15 lving stll!™

Agaim this is the most celebrated sonnet and also frequently anthologized across the globe. In this
poem the poet is depicting the beauty of London city in early moming. Let us be clear that the
city is the pant of the nature, human habitation in towns, the cottages, the multistory busldings are
all part of this prand design of God, and ure pant of the natre. Therefore, the poet is bewitched i
the early morning by the majestic beauty of this city, which is attracting people across the globe.
He 15 standing on the Westminster Bridge and looking at the serenity that has donned early in the
moming m the entire suroundings. The poet says that the mighty heart that is the city is still
slecping But soon he laments that this beauty is going to fade, once this moming aura and
seremity come to an end. .So the poct being the great lover of nature takes aid of his inner £Yes
and looks at the charming beauty that the London city is radiating in the moming.

Conclusion:

The writers in general and poets in particular huve dealt on several issues pertaining 1o
nature, thiugh its appreciation dominates in their creative writings, vet it does not escape from
thew eyes the man's perennial exploitation of nature. A small impact on environment has a
potential 10 imbalance the whole planct, it may have far reaching consequences. It can cost the
environment very dearly. Truly the destruction of one species leads to the extinction of other
species. Therelore, we must stop harming environment so that we can make il 2 worthy place for
our domicile, which has been amply displayed by the lterary writers through their tnspired
works. We have done much to harm the soil by using chemicals, and making it not worthy for
cultivation, This paper makes an attempt to study how things have scattered when nature js
neglected, Green issues are the most widely debated issues across the world Eco-criticism is
taking & stock of the situation prevailing in nature and studies how the hiterary wnters like
Waordsworth, Goldsmith, Robert Frost and others have responded and expressed their eco-

sensibility in English literature, Unly when all is well that ends well, otherwise everything will
not be all right.
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