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N Antimicrobial activity of ginger root extracts
- against human pathogenic bacteria
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£ Asian countries-[1].Since _ocm back Ginger has been used for medicina! 2nd dictzry purpors in
3, 4]. United ma?v ﬁU» agency listed ginger in GRAS {Generally recopnised 25 sufe) comumesles
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MULBERRY CULTIVATION PRACTICES AND DISEASES: AN
OVERVIEW

Nafeess Begurrs', B Kiran®, R Purushotharna’

Department of Botary, Sahyadn Saence College (Autoramous) , Shivamogge, Kamztaka
? Rescarch & Teaching Assistant in Environmental Scicece, DDE, Kuverspu University,
Shankaraghatta, K srnataka, India.

M)cpartment of Environmenatal Scicnce, Sahyadr Science College
{Automamaus) , Shivemogaa, Kamataka

Abstract

Mulberry plunt bedonping to the family
Moracear amd genus Mogus, 1t &s the main
food for silkwortn Bunchys mer. L. Mulberry
plamt i¢ perennial, variouy pathogens like
fungi, bacteria, viruses and nematodes cause
diseases in mullierry. To manage or contral
these disenses and pests n number of
manapement strategies are followed which
include physicol, chemicul and hiologieal
methods. So there a0 need to think of
ecofriendly safe methods for managing pests
and diseases. In this review paper an atiempt
has been mande to divemsx in briel nbowt
cultivation practices, varivus discase and
pests of mulberry nnd their manngement
techuigues and highlighting the importance of
eco-friendly management strategies, their
sdvantapes and demerits. This review article
will describes the research comnducted on
caltivation techniques, disease and pests and
their manngement strategies in mulberry for
better leaf quality production.

Key words: Mulberry, Cultivation, discases,
pests

INTRODUCTION

Mulberry is derived frem Latin ward Marus ard
the cultivation af mulberry Teaves of rearing of
silk worms is called as Morfeufture, Mubborry is
grawn 2z shrub in fropical countrics and trees in
twmperate courtries lke Japam. I belongs 1o
arder wticeles, the farily Maraceae and genus
Morus., There is an estimated about 68 sprcies af
the genes Morus with the majority of them
occurring, in Asia and in China there are aver
1000 varicties wader cultivation . The mast

common spices are Malba, the white mulbary,
M.ivea, the Hack mwulberry and Mrubra, the
red malbeory.

Mubberry cultivation is the agricultere
part of sericulture which constiluivs ol only the
rearing of silk weoems but also silk recling,
Cultivatiog of mulberry plays 2 significant wole
iz determing the production cost of cocoans and
silk as it s estimated that $0-7064 of the cost of
cocoons goes (o mubberry. i is the chief food for
Bombyx movi. Mulberry leaves peotein is the
source: for silk worm {0 Blasyathesize the silk,
wheich is cnade up of twa proteins Lo, fbeoln aod
sericiziand its Jeafand celi wall togother confaias
with stractural carbohydrates and which ix kighly
digrstible. S mulberry is the main food source
for silk wommra. .

Opee hectar: of featile land can produce
abowt 15-40 tones of maulberry leaves over 1 12
moonth period. This increase in the production of
mulberry and reducing the cost of production.
Attention has been paid to ntensive cuburd
eperations including applicstion of sconoemic
dosage of festilizer and adopticn of sultshle
imgation  schedides  furlbermure,  rescarch
conducted oo teeeding of mutberny as resulted in
wvidving over 200 sanetes of muolherry.
Distridution of mwlberry cultivatics ca a glohal
survey of sericd tune indizstrics reveaks that theee
are at Jeust 29 countries caltivation of mulberry
plant is not eely for silk rewring, but =0 muny
applications are used. Mulberry are widely
distributed because of beries | some af the
bernics are very sweet tasting as hoosy |, these
syTupy sweet muslbermies are used in dce oream,
Jjams, jellies and bevirages.
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PHYTOCHEMICAL SCREENING OF ANGIOPTERIS EVECTA AND BLECHINUM
ORIENTALE L,
T D GOPALA, S NATARAJA K KRISHINAPPA AND K M PRASIIANTII
Department of Botany, Sahyadri Science College, Kuvempu University, Shivamogga, Karnataka,

Abstract
Plants contain numerous biologically active compounds, many of which have exhibited antimicrobial
properties. Over the past few years, strains of many pathogenic species resistant to all widely available
antibiotics have emerged and proliferated, The antibiotics are sometimes associated with adverse effects on
hosts, which include hypersensitivity, immunosuppression, allergic reactions and depletion of beneficial
gut and mucosal microbes. As in human, reports of antibiotic resistant bacteria emerging in animal
populations are appearing with increasing frequency. In many parts of the world plants are used for
antibacterial, antifungal and antiviral medicine, The extracts were used as a source of medicinal agents to
cure urinary tract infections, cervicitis, vaginitis and gastrointestinal disorders. In this study locally
available samples like Angiopteris evecta and Blechnum orientale L. were collected from the mid-westerm

Ghats of Hosanagra and Thirthalli, Shivamogga District, Karnataka State, India. 80% ethanol extracts of
collected plants,

Keywords: Angiopteris evecta, Blechnum orientale L.

Introduction
Phytochemistry is one of the rapidly expanding areas of Plant Taxonomy which utilizes chemical
Information to improve the classification of plants. Plants are endowed with various phytochemical
molecules such as vitamins, flavanoids, phenolic acids, lignins, tannins, flavanoids, terpenoids, quinones,
coumarins, alkaloids, amines, betalains and other metabolites which are rich in antioxidant activity. Natural
compounds may be considered alternative means for medicine, because of low or little toxicity due to their
dietary properties or their long history as herbal medicines. In recent years identification and validation of
the potential benefits of phytocompounds hias become as important area of Pharmaceutical Science. These
secondary plant metabolites previously with unknown pharmacological activities have beenr extensively
investigated as a source of medicinal agents. The antioxidant compounds possess anti- inflammatory, anti
atheroscleryic, anti tumour, anti mutagenic, anti carcinogenic, anti microbial and antiviral activities. The
ingestion of natural antioxidants has been associated with reduced risks of cancer, cardiovascular disease,
diabetes and other diseases associated with aging. In the plant World, Pteridophytes are said to be primitive
vascular plants and provide important contribution to Earth’s Plant Diversity. Pteridophytes are not
infected by microbial pathogens, which may be one of the important factors for the evolutionary success of
pteridophytes and the fact that they survived for more than 350 million years. They are found scattered all
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«A Survey of human traits with simple inheritance patterns in Sahyadri Science

College Campus Shivamogga”
Sindhu N Naik!!! and Ranjith Y
Sahyadri Science College, Shivamogga — 577203.

Abstract
Physical traits are observable characteristics determined by specific segmen

Multiple genes are grouped together to form chromosomes, which reside in the nu
cell (except eggs and sperm) in an individual’s body contains two copics of each gene. This is due to the

fact that both mother and father contribute a copy at the time of conception. This original genetic material
is copied cach time a cell divides so that all cells contain the same DNA. Genes store the information
needed for the cell to assemble proteins, which cventually yield specific physical traits. This study was
conducted from July to September 2018. The methodology used in this study was combination of
descriptive and interviews and observations of the individual. The assessment of morphogenctic trait of
tongue rolling, earlobe, hand clasping, blue eyes, chick dimple, widows peak, second toe longest, short
index finger, mid digital hair and six finger in relation to genotype was studied in the Shivamogga.

ts of DNA called genes.
cleus of the cell, Every

Keywords: Physical traits, Sahyadri Science College Campus,

Introduction
o or more variations, called alleles. For example, the gene for hairline shape has
vidual may inherit two identical or two different alleles from

their parents. When two different allcles are present they interact in specific ways. For the traits included in
this activity, the alleles interact in what is called a dominant or a recessive manner. The traits due to
dominant allcles are always observed, even when a recessive allele is present. Traits duc to recessive alleles
are only observed when two recessive alleles are present. For example, the allele for widow’s peak is

dominant and the allele for straight hairline is recessive.

If an individual inherits:
+  Two widow’s peak alleles (b
One widow’s peak allele (dominant) and

widow’s peak
« Two straight hairline

Most genes have tw
wwo alleles — widow’s peak or straight. An indi

oth dominant), their hairline will have a peak
one straight hairline allele (recessive), they will have a

alleles (recessive), their hairline will be straight.

A widespread misconception is that traits due to dominant alleles are the most common in the
While this is sometimes true, it is not always the case. For example, the allele for Huntington’s
e allele for not developing this disorder is recessive. At most, only 1 in 20,000
have two recessive, normal alleles. While a few traits are due to
product of interactions between several

population.
disease is dominant, while th
people will get Huntington’s; most people
only one gene (and its alleles), most human genetic traits are the

genes.

The traits listed on the next pages have commonly been presented as being determined by single
shown to involve more than one gene, and research studies do not agree

@K\N — *w Page No: 102

genes. However, several have been
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MACROFUNGUS NITSCHKIA MACROSPORA

TenNG (Ascomyerres: NITSCHKIACEAR), A NEW
REPORT 1O INDIA

KJ. Nandan Patel®, M. Krlshnappa? & V. Kilshna®

LUDepartment of RG Studles end Rasearch In Applled Botany,
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The study of wood Inhablting macrofungl was
carried out during October 2017, in the contral Westam

ware observed, photographs were
takan In thelr natural habitat, field
notes ware taken along with thelr
goographical rangas (Garmin-650)
and samples ware collactad with
aubstratum, brought 1o laboratory,
anatomlcal charactars were studied ~ OPEN ACCESS
using @ compound mlcroscope,
Classical tuxonomy was followad E
for the charactarization of spacies,

The name of the tarza was authenticated and confirmed
by using http://vewvimycobant.org snd tap:/furnw.
Indexfungorum.org/names/narmas.asp.

1544 KT (Ondins)
1541 9747893 (Pres)

Nawy

Ghats region of Shivamogga District, in Karnataka
State. An interesting wood inhabiting macrofungus
belonging to the family Nitschkiacoae was collected, A
critical microscoplc study revealed that It Is a hitherto
unrecorded species from India and hence the note
(Bianchinotti 2004; Huhndorf et al. 2004; Mugambi &
Huhndorf2010),

Members of this family are saprophytic wood
degraders with worldwide distribution (Mugambi
& Huhndorf 2010).  Nitschkiaceae members are
genenally characterized by turbinate ascomata and later
transforms in to cupulate on maturity (Blanchinotti
2004), Ostiolar opening is indehiscent and thin walled,
asci having variable number of spores, ascospores large,
fusoid or cylindrical,

The field survey was conducted In Jambekoppa
locality (14.10597222°N & 75.14305556°E) of Shimoga
(Shivamogga) District forest regions, This deciduous
forest Is known for varied macrofungal biota, Sporacarp

DOI: httpy//dat.onz/10,11609/)011,4003,10.2,11935:11 956

EdRor; VB. Hasagoudar, BI, Bagalkhot, India,

Nitschkla macrosporo Teng
(Images 1~4)

Sporocarp 0.4x0.5 mm in size, black in calour,
weakly attached to substratum, found in clusters, earlier
rounded later turned into cuplet, without prominent
ostiole with smaoth surface, Asci clavate, 90-100 « 11~
14 um, with stalks up to 75um long, Ascozporez large,
fusiform, septate, slightly curved, 35-45 x 6-7 um.

Material examined: Accession number KUABM K-137,
12.x2017, on unidentified wood log, Jambekoppa
(14.10597222°N & 75, 14305556"€), Shivamogga Diztrict,
Karnataka State, India, coll, K.J, Nandan Patel & M,
Krishnappa, Herbarium samples have been deposited
in the departmental herbarium, department of Applied
Botany, Kuvempu University, Shankaraghatta (Image 5).

Nitschkia macrospora vras proposed by Teng (1934)
from China, Vasilyeva et al. (2010) reported the species
from Russla, and Pande (2008) studied the genus

Date of publication: 26 lung 2018 (srkine & prict)

Manuseript detalls: Ms 8 4083 | Keceled 15 Febraary 2018 | Fing! ficelved 31 May 2018 | Fimlty acceptud 03 june 2018

Citation: Pate, KM, M. Krishavappa & VoKrishna (2018). tatroturgus Nitschi Hatr05puen Terg (Asnriytetes: Mtschiciaceas), 3 nwy 1¥partta tnd s, Jowral of
Theeotened Toxa 10{7): 1193511956, batp://dolarg/ 10116094 014.4083, 10,7, 19551 1996

Copyright: @ Patel et ol 2014 Creative Commons AIngSon 4.0 ntemistions) Litense, JoTT allaves urvestrid ed ute of this arnticle i iy rasdivrn, teprodcton and
distrbution by proveding adequate credt to the authors snd the source of publisation,

Funding: OBT, New Dedni.

Competing Interests: The authars declare no competirg intereds,

DEPARTMENT OF BIOTECHNOLOGY
Mnislry of Sclence & Technalogy

-

Acknowledzements: Asthorsare tharkfulto The Chairenan, Departrrert of Appiied Bolany, Kuvernpu University, Shank sraghisita for providing libfaubres We se

tharkiu! to BT, New Duh, Indla for peoviding s@; _zeﬁrnwﬂc_snz pragram (Order Ho. BT/PRI1Z6ANF/22/150/2013, Dated: 30/06/2015)

2

U,our of Chemistry

Sahyadri Science Collage, e s

Shimoga.

R

Scanned with OKEN Scanner

G



J. Mycopaltiot. Res. 66{4) @ 273.274, 2019; {ISSN 0971.3719)
© Indlan Mycolasgical Soaiaty, Department of Botany,
University of Calcutta, Koata 700 019, Indla

SHORT COMMUNICATION

Sarcoxylon compunctum (Jungh.) Cooke. A new record to Western

Ghats of India
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Westem Ghats of india recaived greater importsace becouse of the rich biodiversity Xylaracense is ong
of tha laegest tamilies among Ascomyeotaduring explaration of Xylarisles members in central Westarn
Ghats teglons of Karnataka, india, § gkgantic Xylariacean member was ohserved, stusisd and
tharsclenized o the basis of morphology and anutotical charseters ead Identiliad 63 S.compunclum,

Koy words: Ascomycots, divarsity, saprophylic, Xylarlacass

Xylariaceae of Ascomycota comprises of 85 gen~
era and more than 1300 species across the globe
{Patel and Krishnappa,2017). These mambars
were having variation in thelr morphology and ana-
tomical characters {Suvannasai et af, 2012), they
are major saprophytes, weak pathogens also
rarely found on termite nests and as Coprophil-
ous (Patel et al. 2018).These members play im«
portant role in lilter decomposition in
forest.Western Ghats region of peninsular India
characlerized by variation in thelr geography and
rich blotic resources inciuding macro fungal
diversity. This reglon covers an area of 16000 km?
and lies in between 8°20* - 20° 40° N and 73°-77°
E (Ramachandra et al, 2012).1t cavers Gujrat,
Maharashtra, Goa, Karnataka, Kerala and
Tamilnadu states (Radhakrishnan and
Rajmohana, 2012). Many researcher have worked
on the macro fungl in this region but Xylariaceae
members were still not studled completely, this
species record forms an addition to the fungi of
Weslern Ghals of India.

Frequent field survey were conducted to explore
the Xylariaceae members in central Western Ghals
regions of Karnataka, India, during July to
September 2018.A glgantic Xylariaceae member
vias recorded In the Jambekoppa forest region of
Shivamogga district, Karnataka, India,
Photographs were taken in their natural habitat

*Cotresponding authee ¢ krshnappami281yahad.com

Yy

Dr. Vittal Reo. K.S
Dept. of Chemistry
Sahyadri Science Coliege,

Shimoga.

using Nikon 3300 Digital SLR camera,
geographical ranges were recorded using Garmin
650 GPS system, and field noles were taken with
respect to their morphological characters and
collected without causing any damage to
sporocarp and brought to laboratory for furthers
analysis. Anatomical and morphologlcal studies
were made using Olympus CH20! binacular and
Olympus SZ Stereo microscope, hand sections
were used for the studying analomical characters
like Perithecia, ascus, asci and ascospores. The
name of the taxa was aulthenticated and confirmed
by using hitp:/www.mycobank.org and hitp:/t
www.indexfungorum.org/names/names.asp.

Taxonomic description

Sarcoxylon compunctum (Jungh.) Cooke,
Grevillea 13 (68): 107 (1885) (MB#118870]
wHypoxylon compunctum (Jungh.) Fr., Nova
ActaRegiaeSociatatisScientiarumUpsaliensis 1:
114 (1851} [MB#204305)

uXylarla compuncta (Jungh.) Berk. Hooker's
Journal of Bolany and Kew Garden Miscellany 6:
204 (1854) [MB#184640)

wSarcoxylon compuncta (Jungh.) Cooke {1885)
[MB#236026)

wPenzigle compuncta (Jungh.) Sacec.
&Paol. Attidell'Istitulo Veneto Scienze 6: 387-428
(1888) [MB#245471)

Stromata solitary or fused sometime found In
cluster, hemispherical to globose stroma, with a

|
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Novel bioactive azo-azomethine based Cu (1), Co (1) and Ni(IT)
complexes, structural determination and biological activity

=

Surnia
By

N. Venugepal ', G, Keishnamuwthy **, H.S, Bhojyanaik ", M, Giridhar *

* Qeneent @ Oherany, Sikwade Soience Cottege. Ruveaypu Univenity, Shivan ag, 577
X ity Awertpu University, Jnana Sohyadi, Shank h

® Departaent of [}

201, Karnatoka, Indla

* vemement F e Colfagpe (GRIXH), Hassan, $§73201, Karnataka, India i

rxa, 571451, K ka, Indiy

ARTICUE INFO

ABSTRACT

[hay haen

Ravean 1§ Raweny MY
RcTamy 1 revased faem Sy
§ MR 0 i
Acrepted 2 Api 2018
Avadale onlme 18 April 2018

Metal (hasetes
FRD
TCADT

ONA mtrrachion
Qytatonsay

A novel bioactive azo-azomithine tridentate ligand N'-(E)-(2-hydrosy-3-methony 54(E pherytdiazen i
phenyl)methylidene]pyridine-3 carbohydrazide (L) and fts Culll), Coflf) and Hifll) compleszs were
nthesized and their structure determined by elemental analysis, spectsoscopic studies (FNR. Y MR
€ NMR, LC-MS, UV~vis, ESR, and powder XRD) and magnetic susceptibility measurernests. Tre malis
conductivity measurement proved that all the complexes are non-electrolytic in nature. On the basiz of
physicochemicall and spectroscopic data, the octahedral geometry s assigned for all the meal complexes.
The thermal decompusition curve Indicated the existence of lattice water molecule. The binding studs
of all the synthesized complexes against CI-DNA suggest that the intercalation binding mode. A DA
nuclease activity exhibited that all complexes cleaved pBR322 DNA in an efficient manner, Consequently.
the cytatoxic activity of the compounds was screened against A-549 (lung carcinoma), MDA-Y2 231
(breast carcinoma) and normal HEK293 (human embryonic kidney cells) cell lines using MTT assay.

© 2019 Elsevier BV. All rights reserved.

1. Introduction

Qver the last few decades, remarkable step have been taken in
Zesigning of transition metal chelates of azomerhines, which are
uuiized in an extensive range of biological and clinical applications
zlung with remedial drug against cancer cells [1]. Cancer is
vecomung a leading cause of premature Jethal death in most of the
developed as well as developing countries |2]. To examine the
dinical application of transition metal based tumour drugs on¢
important point is minimization the undesirable side effect of the
drug {4]. Cisplatin, carboplatin, and oxaliplatin (with many severe
sice effects) were major tumour drugs for some decades thus
developing novel metal—based complexes with less-toxicity and
terger specific in an active area of research [4). The deoxy-
ribonucleic 2cid (DNA) plays an essential role in the ac__ﬂa_o_.. of
cells and storage of genetic information [3]. DNA is the primary
intercellular target for many tumour drugs in clinical use and
impartant to understand the binding of metal ion to DNA through
both covalent and nun-covalent interactions [6]. Three known non-

* Comesponding duther
E-mail oddressest grann gl
groaa sty o (S, Bhojyanaik).

v (G Kustinamurthy),
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covalent binding modes of small molecule to DNA are intercalative
binding, groove binding and external electrostatic binding {71
Among these, Intercalative binding mode is most important and
coherent to the anticancer activity the metal ion {3},

The pyridine-anchored hydrazone moiety have recognised sig-
pificant interest due to the presence of donar atom like nitregen
and oxygen has achieved dazzling coordination capacity and
diverse pharmacological activities [9-11]). In addition, the phenslic
aldehyde compounds like vanillin are well known and perform a
class of molecule which show a comprehensive biological property
[12,13]. An added privilege of using 2-hydroxy-3-methexy-5-{(Z)-
phenyldiazenyl] benzaldehyde over vanillin is the position of hy-
droxyl group, this group is present at ortho position can readily
deprotonate and coordinate with metal centre [14). Hence, an
immense number of Cu (11), Co (1) and Ni (I1) complexes of azo-dye
Schill bases have been extensively studied due to their diverse
antifungal, antibacterial, anti-tuberculosis, anticonvulsant and
anticancer activities, Thus, the design of new chemotherapeutic
drug is now engaging the consideration of medicinal chemists
wihicl reduce the toxicity [15-17]. Furthermore, the interaction of
compounds with double helix DNA has been widely studled, due to
the site of specific binding and many significant applications in
cancer  therapy, These coordination compounds were also
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3(21))-thione in presence of salicylaldehyde on zine cathode with sarfice morp
biological activity

A-triazine-
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Abstract e - : , o
This paper presents an innovative, green and organic clectro synthesis in order to prepare Schiff
base product by the reduction of 5-methoxy=3,6-bis .Gy&:ﬂu,nmagmﬁ.muaEvd.d-ﬁ..b;?ﬁmwmn?\
3(2H))-thione followed by the condensation on zine cathode in aqueous alkaline ethanal ‘media
in the presence of salicylaldehyde at room temperature. The main characteristic.of this proposal .
is the electro-reduction and electro-condensation: The bulk electrolysis at constant potential was -
performed in a three-electrode undivided cell in order to prepare Schiff base. In this sense, good
yields and easy purification were achieved. Results indicate that hereduction produced high
current in the cell and succeeded a green chemistr, were characterized by IR,
NMR (H, *C), and SEM. galinhio Sl s

Graphical Abstract

¢ Mz, i iiad
K e V.nﬁm.u
et
Nrﬁh,xﬂ e

A
Y.”._\

Ny

Carhigdu

T g
i Vnﬁ £33 s

R e Tl
Y B A
(#7854
X, H

Keywords

ectro-synthesis; Cathode -

“\O.m.“(_#n_ Reo. K.S — 9\
Dept. of Chemistry

fology and

Sahyadri Science College,
chit pRINCIFAL
LyADRE SEAEHCE m_,uf‘cu.ﬂ.,i%b
' o P o ~11 Lty e ’
m; Lent Catlege o RyerPe e
c..o:mc ﬁ, anAGA, Y flacy LR

Scanned with OKEN Scanner

G



structure 1171 (2015) 481-487

Journal of Molecular Structure

journal homepage: __:t:\<<<<<<.o_mcim?oo:,\_coﬁm\_jc_wicn

AR #

nts lists available at ScienceDirect MOLECULA
eenm STRUGTURE

Synthesis, XRD, thermal, spectroscopic studies and E.o_omHE
evaluation of Co(II), Ni(Il) Cu(Il) metal complexes derived from 2-

benzimidazole

-

| Checkfor |
:una:...n |

T. Manjuraj ®, G. Krishnamurthy **, Yadav D. Bodke °, H.S. Bhojya Naik °, H.S. Anil Kumar

2 Department of Chemistry, Sahyadri Science College (Auto), Shimoga, Karnataka, India

® Department of Post Graduation Studies in Industrial Chemistry, Jnanasahyadri, Kuvempu University, Shankaraghatta, Karnataka, India
© Department of Biotechnology, NMAM Institute of Technology, Nitte, Karkala Taluk, Karnataka, India

ARTICLE INFO

Article history:

Received 24 December 2017
Received in revised form

8 June 2018

Accepted 11 June 2018
Available online 14 June 2018

Keywords:
Benzimidazole

Metal complexes XRD
Cytotoxicity
Anti-lipase assay
Docking

1. Introduction

The metal complexes with benzimidazole motifs are useful
compounds of bioinorganic interest [1,2]. Since the imidazole ring
is a structural fragment of histidine that provides an essential metal
binding site in metalloproteins (one or more benzimidazole units
are bound to metal ions in almost all copper and zinc metal-
loproteins or, e.g., in nickel-containing urease) and thus has intense
effects on their biological actions [3,4]. It is also well known that
amino group acts as the primary anchor site for metal ions and, as
such, is able to promote stepwise deprotonation and subsequent
coordination of other successive binding sites, leading to the for-
mation of hydrolytically stable, fused, five-membered chelate rings
with M—N bonds. Thus, complexes formed between metal ions and
different types of bio-ligands, namely heteroaromatic nitrogen
bases, may be considered as models for substrate—metal ion-
—enzyme interactions and other metal ion-mediated biochemical
interactions [5,6]. Newly, benzimidazole-derived drugs have
received much consideration owing to the fact that benzimidazole

* Corresponding author.
E-mail address: gkmnaiksahyadri@gmail.com (G. Krishnamurthy).

https://doi.org/10.1016/j.molstruc.2018.06.055
0022-2860/© 2018 Elsevier B.V. All rights reserved.
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Shimoga.

residue is a constituent of vitamin B, which supports their po-
tential use as therapeutics [7—10].

In this research article, we describe the synthesis and charac-
terization ligand  4-{(1Z)-1-[2-(1H-benzimidazol-2-ylmethyl)
hydrazinylidene]ethyl}phenol (LB) and their metal complexes and
characterization by various spectral methods along with XRD and
thermal analysis. The cytotoxic studies and molecular docking in-
teractions have been carried out with protein enzyme receptor.

2. Experimental
2.1. Materials

The chemicals 4-hydroxyacetophenone, Hydrazine hydrate, was
Sigma-Aldrich Co. The chlorides of Co (II), Ni (II) and Cu (II) were of
S.RL. grade. All other reagents and solvents were purchased from
commercial sources and were of analytical grade.

2.2. Physical measurements

Melting points had been recorded on an electro-thermal melting
factor apparatus and are uncorrected. 'H NMR spectra were recor-
ded on Bruker four hundred MHz spectrometer at IISc, Bangalore,
Karnataka, India. The chemical shifts have been proven in 4 values
(ppm) with tetramethylsilane (TMS) as an internal standard. LC-MS
changed into acquired the usage of a C-18 column on Shimadzu,
LCMS 2010A, Japan. The FT-IR spectra of the compounds were taken
as KBr pellet (a hundred mg) the usage of Shimadzu Fourier
Transform Infrared (FTIR) spectrometer. Magnetic susceptibility
have been measured at 35 °C through the Gouy technique, Silica gel
GF254 thin plates from Merck were used for TLC and spots were
positioned either by UV or dipping in potassium permanganate
solution. The powder X-ray studies was carried out by using Rigaku
Mini Flex instrument with Cu-K, radiation (wavelength 0.154 nm).
The thermal gravimetric analysis of all metal complexes were taken

by the Diamond TG/DT Analyzer (TG/DTA) at room temperature of
700°C below heating pace of 20°C min~
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ABSTRACT —

A rew cobalt complex of the [M(L1)y(L2)]"" where M is a Cobalr Nwwﬁ\, fon and L1= hmm:gﬁwmhmm\ -
bipyridine, L2= m-_.:mS.EL_.w\AL?.:%.QNQ\Q-S.MQ.E‘ have. been . synthesized and characterized by
elemental analvsis(CHN), FT-IR and U V-visible(UV-Vis) sp

ectroscopic techniques. The DNA-binding
property of the complexes has been. ~.=<8:.mn«n&_‘miin%:w,. absarption _spectroscopy. viscosity. -
measurements and thermal denaturation study. The DNA cleavage experiments were carried out by
gel electrophoresis method using pUCI9 DNA. The ‘m«ww.wxgw,«w)..\~n~,, esul
can bind to DNA in an intercalation mode, b B
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Synthesis, characterization and tumor inhibitory
activity of a novel Pd(i1) complex derived from
methanethiol-bridged (2-((1H-benzold]limidazol-
2-yl)methylthio)-1H-benzold]imidazol-
6-yl)(phenyl)methanone

* Yadav D, Bodke,? Vikas H. Malojirao,”
Ravikumar Naik T. R, 9 Shivananda Kandagalla® and Prabhakar B. T.¢

Sunil Kumar N.,* Krishnamurthy G., %

In this study, we designed a therapeutic active Pd(i) complex with the new (2-{{1H-benzoldlimidazol-
2-ylimethyithio)-1H-benzoldlimidazol-5-yl(pheny)methanone ligand In good yield. The structure of the
ligand and its Pdlu) complex was characterized via IR, UV-visible, *H~NMR, *C-NMR, mass spectroscopy,
TGA and powder XRD techniques. The spectral data of the Pdfn) complex indicated the bidentate
bonding mode for bis-benzimidazole and suggested-a tetrahedral geometry for the metal complex, The
in vitro antiproliferative effect of the BIPM ligand and Pd() complex were tested against the MCF7, AS49,
Ebrlich ascites carcinoma (EAC) m:mdm:c:m €8n:.o§» ascites (DLA) carcinoma cell lines. The metat

complex exhiblted excellent antiproliferative potency with a significant ICso value of '~10 ym against the

EAC cell line compared to the _wmmza, one with a.value of ~17 uM, Further, the in vivo antituor effect

study on the Pd(t) complex against 8 murine EAC tumor model system: showed obvious extended
survivability. The tumor inhibitory mechanism of the Pd{t) complex is due to its antiangiogenic effect
and promotion of apoptosis, as verified by DNA condensation and FACS analysis. The potential phata-
induced binding mode on double-stranded calf thymus DNA and protein cleavage: activity study on
pBR322 DNA of the complex confirmed its apoptotic characteristics. The significant hypochromic shift
due to the strong n-x stacking interaction between the metal complex and the ch,.mm. pairs of DNA was
clearly shown by the intrinsic DNA binding constant, .xc...ﬂ:m molecular -docking : study on the Pd(n)
complex interaction with DNA further confirmed its inhibltion abliity. The experimental results and

drug-tikeness properties of the Pd(r} compiex suggest its potential applications, which can vm.amomﬁouma t

2s a potent anticancer drug in the near future, ; ;

second leading cause of death after heart diseases.? Molecular
events leading to the establishment of ¢ancer is classified in to

Cancer is the uncontrolled, rapid and pathological proliferation
of abnormal cells, which is one of the most formidable afflictions
worldwide.’ Cancer causes about 550 000 deaths a year and is the

“Deperiment of Chemistry, Sahyadri Science College, Kuvempu University,
Skimoge, Karnataka, 577203, India. E-mail: gkmnaiksahyadri@ymail.com;
Fax: 451 08182 241793 Tel: +91-9448774649
Department of Industrial Chemistry, Kuvempu University, Shankerghatta,
Karnataka, india
*Molecular Biomedicine Laberctary, Postgraduate Department of Studies and
Research 1n Siotechnvlogy, Sahyadrt Science College, Kuvempu University,
.;Svnn. Karnataka, India

Centre for Nano Seence and Engineering (CeNSE), Indian Institute of Science,
P Bangalore, Karnataka, India

Department of Biotechnology and Bioinformatics, Kuvempu Unlversity,
Skankarghatta, Kamataka, Indfa
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6 major hallmarks (Hanahan 2011). The events are more or less
interdependent, which regulates:the progression of the disease,
Evading angiogenesis and resistance to apoptosis are considered . - °
ad prime hallmarks. Neoangiogenesis contributes the progressive -
deswuction through enhanced microvessel density (MVD), which is
an important surrogate marker.* Tumor tissue displays an enormous
neovasculature, which is the recruitment of new blood vessels from
the existing vasculature. Moreover, it is a key factor in the develop-
ment of metastatic carcinoma and a requisite for the Invasive nature
of tunors.* Simultaneously, tumor cells become more resistant to
cell death, which is a normal phenomenon in eliminating malfune-
tional cells, leading to establishment of the tumor.

Current therapies suffer from the major limitation of side
effects and drug resistance; therefore, the continuous search for
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2-Aminothiazole and

and their structures was clucidated wsing a various physico-chemical. wﬁ.rnﬁnow. The EZ& Hagnd
complex are screened for their pharmaceutical activity followed. by uscasnogm‘. and. m:ﬂox&wz .
These studies showed interesting results and therefore their insileo Eian&mn ao&ﬂ:m Snmnmnﬂob f

Saaéﬁ?ﬁ%aﬁ:S_nBE&Eﬁﬁonﬂﬁﬁm?&anésma:nczngm?ﬁg:xo SEEmﬂ H:.Eﬂ.,,
good docking interactions with amine acid cesidues of the receptor 18TE. ; :

KEYWORDS: Antimicrobial activities; moelecular docking m?%am, MIC 34& >sﬂoﬁ%§ zneﬁg
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Cadmium 15 a highly toxic metal and a potent
carcinogen. However, its mechanism of action
still unclear. Complexes containing sulphur are
of great importance from a bioinorganic point of
view. mainly due to the presence of thiolate
dsnore 1n the coordination sphere of many metal
ions 10 very diverse metalloproteinase (1-4]. The
conrdmative behaviour of cadmium(ll) is typical
of a soft acad. This fact 1s its strong interactions
with S+ and HS groups leading to the
farmation of highly stable complexes. Cd" is able
to substitute Zn' in the active site of several Zn-
enzymes and to mterfere with the metabelism of
Ca'. Therefore, interest has been devoted in the
past decade to the coordination chemistry of

cadmium, The noe.,%aﬁ?m,_dmw,mﬁap_. “of ,w.ﬁ

cadmium(ll} lon resembles :::., of Em?;ﬁéﬁ.

and in a lesser axtent of m:»o@d ‘The main

coordination numbers oga?&m for Cd'are 4, 8
and 6. Owing to the _m«man,mﬁ? Cd! assumes

coordination number 6 more easily than Znlt [3).
Metal complexes of biologically vital ligands are
often more active than the free ligands [6).

Particulaxly  phosphine  basad nza?::imc.
complex has been reported to possess significant -

bioactivities [7, 8]. The presence of nitrogen and
sulpbur in  these complexes can enhance
antitwmor,  antibacterial  and  antifungal
activities of transitien metal complexes [9]. Tha
interaction phases and the geometric position of
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SYNTHESISAND CHARACTERIZATION OF 250051110 TED AA(NAPH T
[20-BJFURAN2-YL)-2,3-DIHVDROBENZOIBILATTHIAZEPINE 1 OR
NTIBACTERIALACTIVITY
Raghavendrn s, M0 Eathalke 17 Sanjay B and - Sudarsbinn 131
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Department of Biotechnalopy, 155 Science and Technalogy Uiver i
Jayachamarajenden College of Fagnnecring Mysore, Inedin

ABSTRACT: A series of 2-substitvted - naphthol 2 b acan-2-y1)-2. =dibydiobenzol b
[Te]thinzepine 6(a=l) were desipned and synthesized. The substitations are aliphatic,
aromatic and heteroaromatic compounds, AL the synthesized depivatives were characterized
by using IR, Mass Spectral and TH-NNR studics. Al the series of molecules were
sereened for their diverse antibacteral activity in relative percent inlubition, ninimum
inhibitory concentration and minimum: bactesicidal coneentration, All compounds in this
series 0(a=h) showed potent antibacterial activities,

KEYWORDS:  Naphtho|2,1-6]furan, — antibacterial — activity, — minimum inhibitory
concentrations, minimum bactericidal concentration,

Corresponding author: Dr. LathaK. P, Department of Chemistry, Sahyadri Science College,
Shivamogga,-577203, India

1. INTRODUCTION

Heterocyclic compounds play a vital role in organic chemistry, especially in the ficld of
medicinal chemistry. More than hall of the naturally occurring compounds and « high
proportion of drugs contain heterocycles. Organic and medicinal chemistry is becoming very
essential chemistry, explores the role of chemists towards isolation, characterization and
synthesis of new compounds that can be used as medicine for the prevention, treatment and
cure of certain diseascs.

Amongst the various oxygen heterocycles, five membered heterocyclic systems, Le., furin
have been investigated to large extent. Furan ring when fused with carboeycelic systems such
as benzene and naphthalene gives  condensed heteroeyeles  like, benzofurans  and
naphthofurans, Naphthofurans posscss a broad range of biological activities, which are the
constituents of important natural products [ 1-3].The literature survey revealed that derivatives
of naphtho[2,1-b]furan synthesized have been found to exhibit a wide range ol biological and
pharmacological activity [4-7],

The complexes of naphtho[ 2,1-b] furan exhibit a wide range of biological activities
including antimicrobial, anthelmintic, analgesic and anti-intlammatory activitics [8]. The
derivatives of naphtho[2, 1-b]furan synthesized have been found to possess wide spectrum of
pharmacological and biological activities [9-10]. 1t is general observation that, mtroduction of
nitro group sometimes enhances biologicul profile of the compounds 10 some extent, The
nitro derivatives of naphthol2,1-b[furan have been reported o exhibit antipyretic |11,
analgesic [12), antihypertensive [13], antiviral [14], anti-inflammatory [15], N,_::_:_:Z:n
[16], antimicrobial [17], anticancer activity [18] aud some were shown to be mutagenic in
bacteria [19]. Ience the literature survey reveals thal, varicties of _:_:_:__c_w.._M_,:.:::_
derivatives exhibit prominent pharmacological and biological activity. This promipted us to
undertake the synthesis of naphthol 2, 1<b)furan derivatives (Sehieme-1) and o eviluate the

11
W A rights reserved Peer review unde responsibility of NCCWLS 2019
National Conference on Computational World in | ife Sciences 1270 1 nary 2009 Special Issue
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Now Approach for the Synthesis of Z.A_a.Oxo.u.w:cuz.:Sn.u.
Sulfanylidene Imidazolidin-1 -yl)Naphtho[2,1-b]Furan-2-
Carboxamide Derivatives and Thelr Antimicroblal Activity
DR. Ramesh', KP, Latha™ and 1M, Vagdevi® and AN, Kumataswamy’

"Depatment of Ghamisity, Guveinment First Grade Colloge,
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ABSTRACT | . g

The reaction ol nophtholz,-5iucan-2-cabolydraids o on tnestment with vackns asamatie iﬁm\_
Bylhiocysaates in glwial  omeete acid alfonds .-i?...__zgﬁu.f&?.u:..:mzrms*?“ :
(substitued Phydisvion-1garkotbioamides 54-f, This on heating with chloroxcetyl chioride in DMF
produces Nefa-axo-g-sabztiutedzasulloodidene Ipsidaztidin-ratjaaphthel2s-blfuran -
sarboxamides Ga-f. The tructires of Goof have been establslied by specteal sludies, [n sddition
they haw been screored for antimicrobial pativitics.

Rey words: aaphibolz, 1 SHuvan-z-corhnbplmzide and antiveicobial sutivities.

INTRCOULTIOR Stacisan, S, USA) oy using KB palits. The
Imidazoloenes are Imponant  NalvLoyes "H IR spectes are tecardidg on VNIARS-A08

found ia many Wogizally ooty Comgaunds,
tmigazebdnes  we thbgicaly  sctive
phanmseaghoms ard synthalis ¥ &

Aglere-tIR  irstrumend  Laing YMS e
jolernai volsrenge,  Chamigal shils e

ne ¥, imidaroid TR oy
Hgh rrga of Yidhgical sctdlios™ inciudiog
se-niannwelory, antirociceplive  acliviial

anbsanvisant’ antiprmiferstye,
naﬁ%mﬁ.@amawn anbinpedensive’,
evicirces’  and  slideer  onVilES.

Bephthef2,5-bilurie dervaiivas were kaswa lo
show  varks  bobgie™'®  ang
gharmacticgieal aztivitag, Maphihel? -
Bifuran gerheategs with v igane frg &
L eyntigpized oo far. Hesce it was thaught
W wyrihesiie noy deratngs of tsphiboll. 4~
Sfamn derivatives v seidesoldene g by
snpls mehod ang somensd tham. for
TR 3 Alns,

HATERIALS 20 METHODS

A e themicas were of A, F. grade end
wzad with farther putkiconion.  Maling pobig
W SR with Die open Lepiiary s
e urtorES. 1R Spotia was recordst
Mot 5700 FTOR festsaem  (Hicole,

peded dn & {opm).  Moss spotinm were
teporsed usng Weler's SYNAPT G2 QTOF
LOMS inslrument,  Pority of the compounds
was thetked by TLC,

EXPERIBENTAL

Zoaphithot s sbjested i Reimar-Tiemann
feactn s get 2-dopdeaxy-- naphikaldehycde 2,
This o tastton valh slhyt thicroacetste gves
offd rapthole 1-0) furan-2-cobaxylate 3. The
esiar 3 on condansylion Wb bydradite
hydratg i siharol gave wapinal?, 1difuran-2-
cwbahynrazce 4. The on Uosimend wen
Vel olldoryanates  sieded &
{naphie]2, S Slluran-2-osibany )
{subatinlednydeding. - cakelicamide,
These compounds on condeasaton  wdilly
ehlorcocelyl chionde in DMF gave fhw tille
TG EnGs H4aaxe-Isthptifidat-2-
sullaryfdenaknidfazolidind siinaphitel2, 1«
bjluran2-cotbavambide dedvalives Ga-tf.
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Synthesis, spectral studies, XRD, thermal analysis and blological
screening of metal complexes derived from (N-(3-methoxyphenyl)-2-
[(2E)-3-phenylprop-2-enoyl] hydrazinecarboxamide

T. C. M, <:<NB_E P. Parameshwara 2-.:..@ T.V. Vcnkatesh? G. Krishnamurthy'lked and

T. Zu:_:.‘&_m.
Department of Chemistry, S.S.College (Auto), Shivamogga, Karnataka (INDIA).
IDeparment of Chemistry, Shankaragatta, Kuyempu University, Karnataka (INDIA).

Abstract: Complexes of nickel(1I), cobalt(ll), copper(ll), 2inc(11), and manganese(ll) are derived from
the ligand, (N-(3-methoxyphenyl)-2-[(2E)-3-phenylprop-2-enoyl]hydrazinecarboxamide [MPH] and
structurally characterized by various physicochemical and spectral tools such as FTIR, UV-Visible, *H
NMR, LC-Mass, P-XRD and TGA-DTC. These studies shovied that the ligand coordinated to the 3d metal
lons in bidentate manner, X-ray diffraction studies indicates that the NI(II), Cu(Il) and Zn(l1) complexes
are crystalline in nature, Degradation mechanisms, thermodynamic and kinetic parameters of the
synthesized metal complexes have been evaluated. The prepared ligand and complexes were evaluated
for in-vitro antioxidant DPPH assay, in which metal complexes showed excellent activity. The molecular
docking analysis by using human antioxidant enzyme DTT (PDB: 3MNG) have also been evaluated. The
ligand and thelr metal complexes were screened for thelr antimicroblal activities agalnst different
pathogenic bacterial and fungal species.

Keywaords: Semicarbazide, Metal complexes, P-XRD, TGA, antlaxldant, Molecular docking.

Submitted: December 03, 2017. Accepted: June 30, 2018,
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INTRODUCTION show variable blo-potential activities Ilike

Semicarbazide and its derivatives are reported
to be pharmacologically and physiologically
active and find various applications In the
treatment of several diseases (1-2). These are
blologically active’ and are nontoxic due to the
presence of ureido unit (~NH-CO-NH-NH-),
which acts as pseudodipeptide motif. The
derivatives of semicarbazone are an important
class of ligand contalning nitrogen and oxygen
as donor atoms. The chemistry of the transition
metal complexes of semicarbazone became
largely appealing because of their extensive
profile of medicinal and pharmacological activity
that provides a variety of compounds with
diverse applications (3-5). The semicarbazone
derivatives and their transition meta) complexes

S

-~

Dr.-Vittal Reo. K.S
Dept. of Chemistry
Sahyadri Science College:
Shimoga.

antibacterial, antifungal, antiarthritic,
antimalarial, antitumor, antiviral, and anti-Hlv
agents and they have been well documented in
the literature (6-7). The above Important
applications of semicarbazone derivatives and
their 3d metal complexes in various flelds
prompted us to synthesize some derlvatives of
semicarbazone and their complexes to enhance
their activities and test agalnst mycobacterium
tuberculosis (8-9. Now we report the synthesis,
characterization, and biological activities of
transition metal complexes containing amide-
appended (2E)-3-phenylprop-2-enehydrazide
and 1-isocyanato-3-methoxybenzene. This
ligand system coordinates with the metal ion in
a bidentate manner through the carbonyl oNygen
and azomethine nitrogen (10). The aim of the
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Synthesis, spectral and evaluation of biological activity of Ni(11) mixed
ligand complex containing 2-anminothinzole and :.:.__E&;c:cm:_::a
satish natk, Parameswaranalk P& Krishnamurthy G

Department of Chemistry, Sahy At Sutence callege. Kuvempy University.
Shimoga 577203 Karnataka badly

Recevad Apnt 1o, 2018 Accepted: May 10, 2018

A rrved hgand Ni(1l) qomplen hay beea synthestzed using 2.aminethiosole and triphenylphosphine
i oo yiehd The struciune wn characterized by Physiowchemicol The antisticroblol aetivity of the synthesized
wmpoutd war ewalarad agamt davrerisy (Staphyloaxvus aurvius Staphylixedcus eptdemilis Dacillus cetrus,
j. aerginosy Vidry cholerae and Eoowli) and twe rhytopathogent furgl (Asperpillus spureus ond Asperyillus
femeates) wring standant methnd al I leve] Further the compounids ure subject 10 insilvo motecular docking studies
on antdcternal anvpror (STE e lowest dovking results concludes that the compaunds showing good intarctions
his evidence that the compounds binds Lo active sits of the receptor and

with aming acnds actiwe sity of the reveptor Ih
sugoesting that 12 «n by @ good antimicrodial agent. The complex shownd sgrifivant antfoxidant activity.

Keywords: Antimterobaal amd antsavidant activities, Molecular dovking stwdies

INTRODUCTION
The drug resistance property of bacteria and fungi becoming a major worldwide problem. [t is therefore
need to design a suitable potent drug that overcome this resistance has become one of the most jmportant
arca of research today (3], During recent years coordination compounds of biologically active ligands [2]
have received much attention. The presence of nitrogen, oxygen and sulphur in these complexes can
enhance antitumor, antibacterial and antifungal activities of transition metal complexes [3]. Phosphine
based ligands have widespread pharmacological applications including antiviral antioxidant, antifungal,
anticancerogenic, antibacterial and antitumor (4]. Particularly phosphine based nickel(11) complex has been
reported to possess significant bioactivities [5]. These metals play vital role in controlling gene expression,
Inhibiting cell division and hence are used as valuable anticancer drugs, However, problem associated with
such complexes is their ready dissociation in solution leading to very veactive species that are unable to
reach their pharmacological targets such as DNA. This rapid aquation and formation of very reactive species
could be overcome if nickel(11) complex are stabilized by bulky ligands such as (riphenylphosphine. In this
context, an attempt has been made to synthesize a pharmacological active new mixed ligand Ni(lf) metal
complex. The antimicrobial activity, molecular docking and the In-vitro antioxidant scavenging activity of

the metal complex have been evaluated.

MATERIALS AND METHODS

General Experiments

2-Aminothiazole, Triphenylphosphine, Nickel chloride, LR grade methanol, LR grade were procured from
mmwae.s._ann: (INDIA}, Himedia (INDIA), Labo Chemicals (INDIA) were used as received without further
purification. Freshly distilled ethanol and methanol solvents were employed for all synthetic purposes.

Spectroscopic grade solvents were employed for spectral works.
The products of this reaction was authenticated by matching spectroscopic data of the products obtained

with those of the reported in the literature. 1H NMR spectrum recorded on Bruker 400 MHz spectrometer at
11S¢, Bengaluru, Karnataka, India. An elemental analysis was carried out with a Perkin-Elmer 2400 Series 1l
C. H, N analyzer. Molecular weights of unknown compounds were characterized by LC-MS spectroscopy.
Centralized instrumentation facility, Mysore University, Kamataka, India. Uv-vis spectra recorded on varian,
cary 5000. The Fourier transform infrared (FT-IR) spectrum of the compound was taken as KBr pellet {100

nsform Infrared (FT-IR) spectrometer. Melting point was

mg) the usage of a Shimadzu Fourder Tra
determined inan electrically heated apparatus by taking the sample in a glass capillary sealed at one end.

Synthesis of 3&1253%32& (Ni(11) complex)
An ethanolic solution of NiCl: (0.5g 3.6 mmol) was mixed with a hot stirring ethanolic solution of the 2-
aminothlazole (0.36g, 3.6 mmol) and SEEEE&E__:@ (0.94g. 3.6 mmol). The mixture was stirred with

heating for 6 h, when the solid precipitated. The excess solvent was removed by filtration. The solid product
was recrystallized from the methanol and the obtained complex was kept in a vacuum desiccator. The

JRAR- International Journal of Research and Analytical ?Z.Szpwmu

Research Paper

, e
O e N7 Y
pr Vittal Reo:
stry 1PAL
Dept. of .waam,g.sm. ﬂ—zn\:%mo;mmm o
gahyadri Scien °° AYADR! gCIENCE U yoiversity)
\ . Ve
Shimogd mw_oa College .m*. Mwnwrm State-

Scanned with OKEN Scanner



ACADENIC Egm

. Pl
Visa'nliys b3 Cnnisr s

STAN JOURNAL OF PHARMACEUTICAL AND CLINICAL RESEARCH

Vol 1), Isstie 3, 2010 EE.S:.N;
Heseareh Article

DESIGN, SYNTHESIS OF BIOLOGICALLY ACTIVE HETEROCYCLES CONTAINING
INDOL="THIAZOLYL- THIAZOLIDINONE DERIVATIVES

PRABUAKER WALMIK?, BASAVARAL S NARABOLL SWATHI B, SOMASHEKHAR GHANTI

Depariment of Postgeadiiate Stodies and Reseaych in Chemistry, Gulbarga University, Gulbarga - 585 106, Kaynstaka, tndis
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Necelved: 20 Augpust 2017, Revised and Accepted: 20 Hovember 2007

ADSTRACY

Objectiver The present study envisage a novel serles of thinzule, Indoly and thiazoliding derivatives, namety, HA0(55utan
:..E.l..(_.z_::_:_w._.,._:._..u.:....__.:;:..t.:._&.q_;._a._3::::. [d)thiazoled-amine (da], b?s:?:r:.._.Né:«:\imxv%\‘.
trimethy ez dihiazol 2oyl ahidaelilind-one  (Gac) aml Sbenzglidine2.(Gesubistitated-Zphernyt Vi dndat-3y13-244.5 ew._l?:\ i
trimehytbenzo]djthiazsk 2p0) thizolidined-tme (6a-c),

Al the newly synthestzed vamprundy were characterized by infrared, "1, V0 naglear magngtis sesunanss asd o epecteat dais ani

Mathod
elementalanalyats and evaluated for fn vitre antmicrabial activity,

Rosults: Rovelcompounids ({(S-Substituted-2-phenyl- Wb indol-3egl) metiglens)3,.5,6,7susrabydio 5,7 i aw‘»:an..\»\muma.r.wn.\Aw o~ LAt 3
2o Sesubstituted-2ophenyls L-ndol 3oyl)3«(4,5.6.7- oo thylbenzo{d|thiazol Lyl thizaolidin-deone (5ac) and Gbusryline245-substtused
Ephonyl- Vol 3y13[4.5,6,7-wtrahydeo 5,5, 7-trimethy] benzo[d|shinzol-Zoylthiaesligind-one [6a-) have byeon mate and charactetized usin,
spectraland anaty tieal data. The resulta of antibacterial and antifungal scyivivies shavecd thatsup of the synshesiond sompaids crbitated promiving
Activities,

n..._n_:_..: Allthe nevly synthesized compounds viere carsied sut hy the broth suteroditutisn method JHCLLS, 200%] n s DMF concardration f 500
250,125, and 62,5 pyr/ml Genvasaycin and Muconazole arg used ag reference standards for antibsacreris) and anlungal sty resgeetiocty, The el
:vc__,. vevealed that compoundy 4b, 5b, andd 6b exhibited potent antimicrobial activity when Compared o the stindard m?xv.

Keywords: Indole. Thiazelz, Thilazolidin-4-one, Antibacterial, Anvifungal activitis,

© 2018 The Authors, Published by lnnovary ?..ii.:o Vn_es?iszuc Thists an ppen secuss drticle undir (e SO BT license (ip:/ foreativecommon,
argflicenses /by /4, 07) DOS; hivp:/ fdsdoborg/10.22 jiwn2018.e 103,22199

INTRODUGTION e o g S _SET. n:k NS::E\? acid isolated from Streplumyies sicsias

5:.?» ..:mnew éa?:n i vitro activity against 2‘«33\?\
33.&.5:&1:“ Thiazsidinone derivatives arealso known toexh,
diverse blnactivities suich ag antjconvulsant {1 2], antdiorrheal :u.m
.u:&%?ﬁﬁ acxfvatiog, facior {PAF) 114}, anubisiaminic (154
asrn_%_n« :S eyelooxygenase inhibitory [17). Caé*-channed
Bludker {18), “PAF - antagonist [19), cardisprotecin:  [28L
antiischemic {211, anticancer (22). tumor :..49...‘ factor-z
antagonist [233, and nematicidal activitivs (23], Thr synthesic of
hererueycles Containing multi-struciure in a v :,rv.._... :).p rrceired
much attentlon i tecent yrars [25].

Heterocyclie compounds have occupied 2 swique plage In the
chemistry, and these compounds displayed a wide vange of blologieal
activities, such as antibacterial and antifungasl activitivs [{<6]. Furthar,
the treatment of infectious diseases Is Uinegsen caused sl remaing
an important and challenging problem for researsiers doe o theis
santbination faclors incrense the number of multidrugresisiant
n microbial pathagens developed. lo despite a Lirge number of
antibiotics and chemotherapeutic drugy available for medicinal wie
in the mackey, at the same tyne, the prominence of olib and new
antibjotic res we way developed in the gagt decades, mediclosl
properties substances need for new chasses of ansimicrobial agents,
There 15 a real noed for Mie discovery of new subistanees which
provide with poleat antimicroblal setivity, However, by thy high
frequency of renal toxivity snd several adverse efiecty [7] thuugh the
vapiuus systhesized molacules and fisy the sbove aim dnd W 3.::@...
the adverse effocs [8.9].

38 vl kniwn that heterstyclic compounds containing nit w,w.
and saffit ars of great interest v sesparchioss due to ther r.:. s
hivlogical activivies, The literatore data show that a."?u?.a.n:au
seaffolid ig very versatile and has featared in a nember uf cuucaliy
“used diuys in the market, They Bave cxbibited as antibacterial,
s::?:ﬁﬂuxa antimycobacterial activity {26). artithyroid {271
amoebicidal [28], anticancer [29). and antidiabetic {30} activities.

1t was demonstyatyd that 1hiazeled a unigue heteroeycle contalsing
“However based on the wide spectrum of bislogical profife of insdets,

sudfur and nitragen atorns, sceaples an impuriant place o meilicinal

chemistey in terms of decreased tuxicity aftzr oral or ntravesous thigeote, and thimolidin-d-one amd their derfvatives  inczeasing
smitnsteaton and are ofteu utflizezd in the treatment of fungsl importangy in thie pharmacentical and hological ield. Hencx,
infections. Therufore, the desivative of Yiazole could by copsidered linked heterveyvles contalning indole, thiazele, and Wazeitdinony
a% posable antiptorobial agents |9]. Further, the thiszole nucleus hive been synthesized and in continuation of our enguing rescaich
treguently \_33_: W various nasural products and biclogically , on hiologically active bhelerocycles [321-38) these clservations
aguve compuunds, Simidarly, theve has biven o been interest in encomeage us 0 design drug steategy ta synthesize several indale
the chamistey of tiazalidin-d-one clag system, which is a core derivative  possessing  thiazele and thiazolidin-d-one maoicucs
steucture in various syathetic pharmaceaticals displaying o wide a1 3-position of indole ring in a single molecular fromewerk with
range uf Blolugieal astivisies |10, Thisrolidioony ving slsy ogcurs potential antimicyohial activity.
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Spectral, DFT Calculations, Biological and Moleculnr Docking Studies of 2-

[(Thiophen-2-YTsulfanyl)Methyl]-1H-Benzimidazole Based Metal (I1)

Complexes
Afanjuraj T.), G. Krishnamurthy!', 5.5, Bhojya Naik® and Yuvaraj TCM',
Dt of Chacisry, Sabyadsi Sciaxce Celloge (Auro). mﬁﬁﬁommﬁaﬁas INDIA

uu«uf..u.‘ﬁ cfPasrgraduston sradies iy [ndustial Chombiry, juszavahiyadei, Kuvemgn Usivarsity,
Shasharaehyers, K ks, INDIA,

ABSTRACT

Toe manal cemploves of Cofll). Ni{llj, Ca(il) and Zx(T) dasred fom 2-{(tsphe-2-
Mvanyiimeyi}- ] Hdennizidarsls (BT} wwre 1yl 4 Tia bozding mede and g 2l
swastes of 4a BT and i menl comploxey ware amieed by difforsmt anslytical and spsciral
madsds AL ths complaxss adops 6 bide daws moda of conrdiution asd ditplave the ocealsdeal
eameny. sxaart Cu(d) complex sxhibits disturted oetabedral gosssnny, Kooy diffaction (poseder
Fara) dex sugzest thur muzs-wyrtelidne phse for BT, Cofll) sud Culll) zetsl complanss. The
DFT cxklvics wa sppled & optimiza g 3 of ths Exand BY, Colfl), NKI and
C={T) zo=plezss. Using DFT-based optimization of smemans, bosd Jengh, band sagds, HOMO-
LUNR. margy s wae Seorsdoslly xicaiited o the BILYPZANLIDZ Jevel of thacsy. The
azm-Epase acehuity B boan comied ont in whick NyZTy and Zoffly exiibin potant eazyms ixthibitior
azuingt rhicken pazersaric Lpwis scoyms, Mareeusy, the BY wd ol complarsy wers sudisd with
repest & Sax DPFH mtomidant setivity, sbowed mzellens soiviey 3d & & commelyted with ine
iz docking smidiss by waing xesowidzar ishibiver §.2-dikises3.5-dis! (DTT} with hemsan
szripgident sxvymg {(PDB cods « IMNG).

EEYWORDS: 2-muap imidazsis, metal consplaxes, DET, KD, feailive deckizg
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INDIGENOUS ORNAMENTAL CYPRINID FISH DIVERSITY OF BHADRA RESERVOIR.
KARNATAKRA

K.LNAIK' & B.RKIRANT

R Dportment of Jovdongy, Setiedrt Stemce Cofiegre (dtosomons), Sivamypyy Kornstals Irlia
o T ) - " " .
Revovd & Feocking dsnvant in Exvimemental Svnce, DDE Xuovmpu Usivernits, Shanboroghata Farestsia infa
Abstract
Thic nrvomet vead Aaced amw ox - s,
JRis present work, Asad on an extensive field sunvey and fish sampling conducted v.er a hmxﬁ\k of {2 monirs,
p,
§477 S &

ST e ta s rho crae ORI LT ™ e
Whstrated the stane and avaidabiliy of oy

winid indigenous ornamental fisk species in Bradra resersoir, Karra
od. The sunvey result showed that among the total fish 7

WCLIiES COIIEC

JpeCies CUsi

aad S NN S o B TS .
ol of 27 spaces and I3 genera were reconied
sonvermy TSRy o T e <k S amToe fT § F 3 3 7 1 7 4 Zalad
genera Labeo & dominant with § species followed by Puntius with 4 species. Amony the 27 species of fukes, 12 species
can e ngendad as dassified aquarium fiskes and the rest 14 species as non-classified aguarium fiskes. Many of teze
i
ard

N - - 3
SDETIT AW &Cn orTaa 0 A
S Folae Bk o
UINTARON QF RIS ISR WYQ{R 18 BeCessa

Keywords: Bhadrs resenve

INTRODUCTION

adia is one among the top ea mega-diverse
countries of the world in terms of fish diversity
(Dudgeon 2003). Fish Base (Froese & Pauly 2016) has
listed 917 freshwster fish species (out of 2263 o] sh
species) as occurming in India. Considering the enommous
and diverse indigenous fish resources of the counny,
there is immenss scope for Indiz to become 2 potenual
candidste and 2 strong compettor in the internauonzl
omamentz] fish trede. Among the different siales of
India, West Bengal holds the high diversity of fish
resources (Sanyal et al, 2012) of which there are some
indigenous varicties which could be gainfully utilized as
ormamentz] fishes due to their atractive coler, shape,
behavior etc. The popularity of these fish varieties as
aquarium species both in domestic as well as in the
international markets has already been documented
(Gupta & Banerjec 2008, 2012a,b, 2014; Gupta et
2l ,2016). -
The Westem Ghats is the richest region in
Indiz with respect to endemic freshwater fishes.
Northeastern Indiz, which has a2 very high diversity
among freshwater fish, does not have many" “endemic
species within India because of its jagged political
boundary. There are about 450 families of freshwater
fishes globally. Roughly 40 are represented.in India
(warm freshwater species). About 25 of these families
contain commercially imporant species. Number of
endemic species in warm water is zbout 544. Freshwater
fishes are a poorly studied group since information
regarding distribution, population dynamics and threats
is incomplete, and most of the information available is
from a few well-studied locations only (Zooreach
organization 2010; Sabuj Kumar Chaudhun 2010).
Omamental fishes usvally m tive colorful fishes

. Vittal Rso. K.S
Dept. of Chemistry
Sahyadri Science College,
Shimoga.

T —

D
BRI

kave good domestic as well as export market value. Hence, proper manszzmert
10 take up the sustainable steps to monitor and conserve indigerous fiskex

ir, Indigenous omamenial fishes, Classified & Nea classified zquarmum Ishes.

of various charzcteristics, which arz
confined space of an zquarium or 2 garden zool or

and fancy. Omamental fishes zrz pmzliv 2zpt o zizss
aguarium 2nd hence populerly koowm 25 TAgmEritc
Fishes™. These living jewels peed oot 2lezys 2zve ooz
colors; zs sometimes their peculiar cherzcreristics soct
as body color, morpholozy, mode of 12idnz focC otz ==

=l

ept 25 pois o
op

A

also 2dd to their attractiveness (hapsy smelb sichiing
However, dzezil mformazioc oz i
freshwater indigenous orpzmental fishery rescomwes of
Bhzdra reservoir is stll lacking. To fill 1z =p, ==
present study was carmied ont io document the indizzoons
omzmental fish fannal resgurces from cosweam 224
downstream stretch of the Bhadra reservoir, Karmanin
provide beseline information on their dhveminy and

conservaton Stams.

MATERIALS AND METHODS
DESCRIPTION OF THE STUDY AREA

Bhadra reservoir is sinmted i Chiicmemiors
district of Tarikere taluk pear Lakkmvalli village, of
Kamauakz, The reservoir is located at 1342007 N
latitede and 75°38' 20°E lengitude. It is locarsd 2t an
clevation of 601 m zbove Mean sea level The Bhadn
River arises from Varsala hills (Ganga Mook} THs is
multipurpose project for power gensration as well as for
irigation. The Bhadra basia gets the inflows from the
south west monsoon (June-September) and North<ast
monsoon (October-December). The catchmert arez 22
site is about 1968 Sgdm. the average minfalf of that zrea
is 117 cm 1o 513 cm. The depth of the reservorr Is 2bowt
186 feet and total length is 1445 fect. Resemvoir s
designed to tmpound 61.70 TMC of water to imigatz 2n
area of 1, 05570 ha of land in Chikmz=zzlor,
Shivamogga, Chitradurga and Bellary district. The »3ler
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Population Dynamics OF Yellow Stem Borer Scirphophaga
lncertulas (Walker) On Rice (Oryza Sativa): Using Sex
Pheromone Trap At Shivamogga District, Karnataka.

Shilpa. D' Naik K.Y And BB losetti®

Applicd Zoology,
gt Shivamogga-S77451

4’..;/, W

i Resoanch sohovar, Nifnad N Nhiwamoggadssistant professor, Sahyadri Sclence
fege, Nhivamogia
N Profsyer of Zocdogr, Kewerpu University, Shankaraghatta
Corneapronding Author: Shilpa. D

des. PSR asially occupied more than 9096 of the borer population in the

: riny staee of the crop their infestation caused “Dead heart” at vegetative stage
an i o st ad avarvanc DTN $2 N0 CCTY D he 1 i )
and "W ¢ ear resradeine stage respectively, Pheromone raps are the convenient 1ol 1o monitor adhlt
male movd popwladion oF YR in rice field

13

w commondy dnown as yellow stem borer (YSB) of rice is distributed

Adsfraot: The fasect
wikell, coveriang admas? ¢

PN CRUP IO SO MW

T s !
WNE POPWGER . The present investigation was under waken at purle village,
AR r the popdation dvwamics of YSB wsing sex pheronione trap during summer
Unerif seaseny 2007 The experivienial result rewaled that the YSB moth catches reaches ils peak during
Lond week (444 moths weed) during stenmer and 38 standard week (36.2moths Aveek) during kharif
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respeciived

Koy wonds: Sex pherostone irap, fures. Solrpophaga incertulas, Jyothi cultivar.

Date of Submission: 28-09-2018 Date of acceptance: 08-10-2018

1. Intreduction -

Rice {Oryza sativa) occupies the prominent place in Indian agriculture. 1t is the most important staple
food crop of most of countries in developing warld, About 90% of the world rice is produced and consumed in
Asia {(Anonymous 2004) being 2 staple food of 2.7 billion people in Asia alone (Kumar et al,, 2009).
Approximately 148 million hectares of land globally under rice cultivation with a production of 483 million
tonnes (FAO, 2012).A number of insect pests infest of the rice crop. Among them extent of damage caused by
stem borers varied form 80-90% (Sharma ¢t al,, 1996).The yellow stem borer Scirpophga incertulas (Pyralidae:
Lepidoptern) of rice is ane of the major destructive pest in all rice growing region of the Asia (Listinger, 1979)
and is the dominant and is considered as prime devastor responsible for major causing yield loss of about 10-
60%5(Chatterjee and Mondal, 2014).The larvac of Scirpophga incerlulas cause Dead hecart (DH) during
vegetative stage of the crop and White ear head during the reproductive stage of the crop respectively.
Pheromene traps (Sex pheromone traps) are the convenient tools to monitor adult male moth population of YSB
in rice.Pheromone traps has been used for monitoring the male moth population of YSB with three reasons, the
{irst is to detect the occurrence of the pest, the second is to identify occurrence of the pest and third is to
estimate the actual field population density of the pest. ;

II. Materials And Mcthods
onducted at purle, Shivamogga district Kamataka, during summer and kharif
the population dynamics of yellow stem borer using sex pheromone trap
on rice variety Jyothi, for this purpesc field preparation was done and all the recommended cultivation practices
were followed during the period of investigation except plant protection measures. Geographically shivamogga
is situated between 13° 27" N latitude and 75°37°- 75° $2° longitude with an altitude of 650 meters MSL. The
§29 mm. The place lying in Southern Transitional Zone (Zone-

f Shivamogga was about
| minfall of $42.33 mm distributed well over the season.

The experiment was ¢
seasons of 2017, in order to monitor

mean annusl rainfall
. 1 .
7) and receives an average annua
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Studies On Water Quality Evaluation Of Nidige Tank
(Chunchadri Water Sports), Shivamogga, Karnataka, India

*Sayeswara H.A, Dr. Ashashree HM.
Department of Zoology, Sakyadri Science College (Autonomous), Kuvempu University, Shivamogga-377203,
Karnataka, Indic
*Corresponding cutkor: Sayeswara H A

Abstract:Present work was designed to siudy the water qucliyy of Nidige tank (Chunchadri water sports) of
Shivamogga based on physico-chemical aspect. Sampling was done from June 2014 to May 2015.Physco-
chemeial parameters like Water temperature, pH, Turbidity, Dissolved Oxygen, Biological Oxygen Demand,
TDS (Total Dissolved Solids), Total alkalinity, Carbon dioxide, Tota!l hardness and Chloride were analyzed.
Mean with standard deviation and correlation matrix were taken In this study, the air temperature ranges Sfrom
23.3°C 10 30.3°C whereas waler temperature ranges from 10.1°C 10 26.5°C. pH ranges jrom 7.32(January) to
7.76 (May).Lowest value of turbidity observed in December(14.4 NTU) and highest value was observed in
August (55.3 NTU). Dissolved oxygen fluctuated benween 5.14 1o 8.21 mg/l. The values of Biological oxygen
demand ranged from 0.78 10 1.85 mg/l. Total hardness values observed are 25.1 to 33.9 mg/l. Free carbon
dioxide varies from 1.3 10 4.1 mg/l. Lowest value of TDS observed in July (19.5) and highest value was observed
in June (29.32). Total alkalinity level ranges from 3115 mgil/ (July) to 62.78 mg/l. Chloride content ranges
Srom 24.32 10 16.14 mg/l. According 1o above result, the selected tank water is used for human consumplion

after proper treatment.
Key words: Nidige tank. physico-chemical parameters, Correlation co-efficient, Shivamogga, Karnataka
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1. Introduction
Water resources are of critical importance to both natural ecosystem and human development
(Medudhula Thirupathaizh et al., 2012).. It is essential for agriculture, industry and human existence. The
cal and biological characteristics (Venkatesharaju

healthy aquatic ecosystem is dependent on the physico-chemi
et al, 2010). Water is onc on the most important and abundant compounds of the ecosystem. All living
al and growth (Yogitha and Ramachandra, 2018). Physico-

organisms on the carth need water for their surviv . a

chemical parameters play an imporant role in the quality of any type of water body. The normal ranges of
racteristics indicate the good water quality (Swaminathan and Manonmani, 1997). The
quality and quantity of surface water bodies like lakes and tanks depend upon on the climate, catchments,
geography of the area and inputs and outputs both natural and ﬂpaauan Anm_dw.. 1994). The water quality of
lakes and tanks can be degraded due 10 microbiological and chemical contaminants. Lentic water bodies play a
very important role in maintaining the biodiversity and over all ecological wwﬁanu in nature. Environmental
pollution is 3 modern day evil affecting all ecosystems (Mahapatra and Rangarajan, 1995). Unplanned urban
development has posed gigantic problems of environmental pollution. Due to this, water of natural bodies is
getting polluted at an alarming rate Am?dﬁ-n" al, N.oowv. Duz 0 m:mqmnomm:—o activities, rapid industrial
growth, domestic and agricultural activities of the regien, the water body is being polluted, which is the case
o ajor water bodies of the country (Manjappa et al,, 2008). The physico-chemical study could

:._.Su_aozp__e .. ,. . . . .
help in understanding the structure and function of panticular water body in relation to its habitats. The proper
balance of physical, chemical and biological properties of water in ponds, lakes and reservoirs is essential for

Limnological studies. Abundance of particular element might suggest the type of organism that may be found as
well as indication of ecologically unfavorable ecosystem which can have negative or positive impact on the
i.c. high concentration of nitrate or phosphate is indicative of cutrphication (Patil Shilpa et al,,

physico-chemical cha

population

] b |
2012). . : 3 S
Now-a-days, increasing effects of pollution have become a serious threat. Thus, periedic monitoring of

water bodies is necessary to access its suitabiliry for drinking and other purposes. Studies on physico-chemical
dynamics of lentic water bodies were reportzd by several researchers (Sayeswara et al.,, 2011; Mzhesh and
Saveswara, 2011; Sayeswara et al, 2012; Mahesh et al,, 2012; Nafeesa Begum et al., 2012; Neelam and
Kwp.ro&. 2013; Bhatnagar and Devi, 2103; Mahesh et al,, 2014; Qureshimatva and Solanki, 2015; Dhananji et

al. 2016; Balbeen and Dayanands, 2016; Karthika et al, 2016; Sajitha and Vijayamma, 2017; Dinesh et 2l,
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Butterfly Species Diversity, Occurrence and Abundance In
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MW&SQ.. The survey was conducted to prepare a preliminary checklist of butterflies of Gandhi Park at
ivamogga, Karnataka. Shivamogga City Corporation is a heart land of Karnataka state. Climate of

&:Ezﬁwmn is tropically wet and dry. Majority of the rain all occurs between June and early October.
N.w::mw.\za were sampled from July to November 2016. This short term study recorded 36 species of butterflies
in 27 genera from five families. Nymphalidae dominated the list with 16 species, Papilionoidea and Pieridae
with 8 species each. Lycaenidae with three species and Hesperidae with only one species, It was Sfound that two
species of butterflies were very common, nine species are common, thirteen species are not rare and twelve
species of buterflies were rare in occurrence in Gandhi park of Shivamogga. This study will enlighten the
information regarding the diversity of butterflies and forms a baseline data for future butterfly studies.

Key words: Butterflies, Nymphalidae, Gandhi Park, Shivamogga
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1. Introduction
of habitats biodiversity because they respond quickly to environmental
tera (Butterflies and months) are the second largest order of
ng them particularly useful for biodiversity survey (Erhardt,
Butterflies are sensitive biota, which get severely
(Pollard, 1991). Butterflies are the most

Arthropods are good indicators
changes, and are highly diverse taxon. Lepidop
arthropods and are most easily identified, maki
1985; Kremen, 1994; Inouye, 2001; Tiple and Arun, 2009).
affected by environmental variations and changes in forest structure
beautiful and colorful creatures on the earth and have a great aesthetic value. They form an important part of the

2013). Butterflies are also

food chain of birds, reptiles, amphibians, spiders and predatory insects (Aneesh et al., 2
sociologically significant as they are morphologically and colorfully meaningful which has various effects to the

culture to some groups of people (Alma et al., 2015). Butterflies serve the ecosystem especially by qmowozam
nutrients N,P & K)essential for crops (Schmidt and Roland, 2006). Their larvae release faeces while feeding
on the agrestals and provide required nutrients to the crops( Marchiori and Romanowski, 2006) Butterflies and
their caterpillars are dependent on specific host plants for food, thus the diversity of butterflies indirectly reflects
overall plant diversity especially that of shrubs and herbs in .:3 given area (Padhye ef al,, 2006). Most of them
are strictly seasonal and prefer only particular set of habitats (Kunte, 1997). The adult butterflies act as
pollinators and help in pollination of many native plants. To 2 large extent, cc:n_.zamnozzcca to the mqoﬁm?
maintenance and expansion of flora in the tropical regions srn...o these .:anna show high abundance and species
diversity. For many predators like birds, lizards these butterflies both in lorva and adult stages act as their prey
s. Diumnal butterflies are preferred indicators of habitat disturbance because of their sensiuvity 1o
diversity, advanced taxonomy, and lower cconomic and temporal €Ot of collection
ly & Erlich, 1995; Leon-Cortes ¢t al., 2003; Bonebrake & Sorto, 2009). They also

have been used as models to monitor temporal a_m:mom E.w_g_,ﬁ.imoa m_:ﬁmo%:m. because climate change
induces phenological mismatches between butterflies and their exploited plant species that can produce changes
in trophic webs (Parmesan, 2006; Altermatt, 2010; Kocsis & Hufnagel, 201 . India is home to about 1504
species of putterflies (Triple, 201 1) which is about 8.74% of total butterfly species of ,,,HEE Eua r,,osu.:aau, of
65% of total Indian fauna. Different species of .c:.:ﬂgw are supported .3 different .eoo&_mzz,u of our noE.,.S,
(Sprih ef al., 2015). Appropriate abiotic and biotic factors such a,o___se.a S_a_:@z_ as.m.raa?u and EE‘
exposure, availability of host and larval plants (Barlow ef aw.. 2007), food Ea‘émﬂﬂ_o: (Ravindra et &.,. Gwm
Khan et al., 2004; Jain & Jain, 2012; Kharat ef al., 2012; Kumaraswamy & Kunte, 2013), topographic 7._,5,:8
(Amala e/ al., 2011), habitat quality (Barlow et al., 2007) are some .ow the Ecmﬁ ==.uo:.&= _E.B_:EQ,U to
determine butterfly composition in a comuunity. ___Qg.w& urbanization is one of .:5 _Ezm cause o,~ awn,zu.ua w=
butterfly species richness, diversity and abundance (Blair and _.LE:? Gc.\.n OE,:, et al., 2007; worﬁ,,_& .Q.u "

ation of habit and depletion of natural cover many species of

specie.
environmental changes, divt
(Bonebrake e al,, 2010; Dai

2009) In the present day scenario, due t0 fragment
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