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Proton controlled synthesis of two dicopper(i)
complexes and their magnetic and biomimetic
catalytic studies together with probing the binding
mode of the substrate to the metal centert
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Tris paper describes the synthesis, and structural snd speclroscopic char Mions of two doubly
brdged dicopperi] complares. (Cuxlp-HLipn-OMellCI0.0,-2H0 () and Husip- Hp=OHIHCIOG); (21,
with a binucleating Ggand (HU) derived from the Schiff Base condensaticn of DFMP and N.N-tdimethyldi-
oropylenetramine, and thair biomimetic catalytic activities were related 1o CAQ and phencrazinone
syrthase using 35-di-tert-bulylcatechol and o=aminophencl {OAFH), mspactiely, as model substrates
Structural studies reveal that the majer differences in these structures appear 1o be rom the Cistingt roles
of the tertiery amine groups ©f the ligands, which are protonated in L whereas it coordinates the metsl
centers in 2 Magnetic studies disclose that two copper(d centers strongly artiferromagnetically
coupled with slightly differcrt J values, which ks further interpreted and discusced. They exhibited very
differant biomimetic catalytic activities; wheraas 2 = an efficient catalyit complex 1 showed samewhat
lower substrate oxidation. The highar reactivity In 2 is ratlonalized by the strong invalvement of the tertiary
amine group of the Schiff base ligand, where the substrate oxdation s favored because of the transfer of
protons from the subsirate to the tertiary amine group, showing the importance of the functional groups
in prowimily Lo the bimetallc active site, Emphasts was also given t probing the tinding mode of the sub-
strale using an electionically Ceficient tetrabromomaocatechol {BrCatH:) and the isolated compound
[Cualis-HLU - OH) AR Catl INO o), 4HO (3] which suggeats that mor e asymmetnc binding ot
3.5-c-tert-utylcatacnol and OAPH ocours during the course of t

ke reaction
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placed in close proximity in the runge of 29-4.0 A, and in
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ARTICLE INFO ABRSTRACT

Keymowds : Five monoauclear nickel(ll) complexss, [NUNCS 1l N HINCE )51 3.OMpy'l)
Ni{ll]) eoanplenes (2), [NUNCSp(S-Clpyly) (4) and [NUNCOIES-Clpy)ad ) (51, where imz pyz, 3-0HpY and 3-Clpy sie
Hitrage {mldazole, pyrazole, Thvdsuxypyrkline avd 3-chlocopyriding, 1esp=ctively, have been synthesired and chatoe-

1esized by X-ray erymallographic stadles to explore fhe role of ditteient brreroaromatic ligands and preudaha.

Sopewmderulu aserablie
’ - lides Ln the ceystal packing. The noncovalent interactions witusreed bn the eiyital packing of these comphres

TV wuds
e have been well-defined focusing on the tecurrent s-stacking matif, leadiag o the a-stacked dimeric assemblles
Besides, noncovalent interacticns such ne, N—H(C—HI-x lons pairx akag with beth conventional and
nobconseational hydrogen bandiag interastions play ant soles i the stabllization of these compleves In
thw solid state. The eaesgetlc features of fhe z-stacking and toe inportance of additional noncuyalent i
reractians towards cooperatively formed -stacking dmers weie in gated uzing DFT calculations tn combi.
nation with (he quantum theoty of atoms-tn-melecules (QTAIM 1ad noacovalent Iateracticn plot (NCI plot)
Indes computational took. Remarkably, die aomate lgasds ¢ azole, pyridive) theeugh coordinadon
genenate fyvonrable antiparallel orentation of the digales (180 ¥ ln
s thus exhIbl _7 n corpa e
petpendicalar orientatios of dipobes Thie study may pe ght tato elueudating the snie of weak
nuncovalent (atsiactions ko the sepramolecular semblics of w=talcoitalulng compoumls
1. Inuoduction cryetal engineering [14], materials science [ 151, diug design |16, ete.
The &~z interaction involving sromatic rings can prevent hn diverse ways
Nogcovalent interactious give tise 1o various sclid stte architectures such as, sticked nrrangement (face te-face, slipped), edge- of point-to-
and play o crucial role in catalysis, avaal engineering, phormaceutical face and Tshaped confornnton. Substituents ottached to aoniatic
diug dezign, bielogy, L ition, materials, clc. tings fuithes increase the stacking interactions [1/-24]. Here, direet
1. anong differsut weak Juternctions, Lydiogen bonding and 2z inreraction between a substituent (electwon withdiawiog o0 election
SACKIng are the most ones which ate both in donating) of one ring and a closest part of the other ring is observed
solution and In solid- . nseful for self- ibly and lecul: (2] stacking interactions are further increased in presence of the

recognition processes (6,51, They iwe present in nucleic acid [190.11] and whelals, Therefore, metlchelate rings exhibit stonger stacking in
protein strucrures [ 12,17] and they have wide application In the feld of ternctions in comparison to fiee organic aromatic rings [14,2526].
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Impact of Positional Isomers on the Selective Isolation of cis-trans
Isomers in Cobalt-Dioxolene Chemistry and Solvation Effects on the
Valence Tautomerism in the Solid State

Navavan Ch. Jana, Xing-Hui Qi, Paula Brandao, Corine Mathoniere,® and Anangamohan Panja®
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1

¢ new lear cobalt

« trams-[Co( 2,5+
)2 ]-CHLCN (1) cis- [(..n(% S-dbeat) (3,
and  trans-[Co(3,5-dbear) (3,5-dbsy) (4-NH py), J2DME

and 3,5-dbsq" " stand for 3.5-di-tert-butyd

dbsg)(3-

< llrfhn] ate

and 35-ditertbutyl-semiquinonate, respectively), derived from a redox-active o-
dioxolenc lgand in the presence of 4-etliylpynidine (4-Etpy), 3-aminopyndine (3-
NHypy), and d-aminopyridine (4-NH,py), respectively—have been synthesized
and investigated with a view W examine possible influence of pyridine derivatives
and solvation on the valence tamtomeric (VT) process. Singlecrystal Xy
difftaction data for all ds at room suggest CollI}3,5
dbeat}(3,5-dbsq) charge dntr:hunon in these mmplcxu Further insight into the
erystal structures discloses the diverse non-covalent interactions offered by the

isomers of aminopyridine in 2 and 3, leading to the first example of selective
isolation of ds and trins isomers in cobalt-dioxolene chemistry induced by the positional isomers of the ancillary igands. Variable
temperature magnetic susceptibility data for all compounds between 2 K and 300 K are consistent with the structural studies, At

elevated temperatures, complex 1 exhibits a VT interconversion from low spi

Co{lI1)-(3,5-dbeat) (3.5-dbsg) to high spin Cof(I1)-

(3.5-dbsq)(3.5-dbsqg ), triggered by the Joss of lattice solvent molecules, while a partial interconversion is ebserved for complex 3,
even heating np to 430 K. The present report overall highlights the impact of positional isomers on the selective isolation of e frans
omers in cobalt-dioxolene chemistry and solvation effects on the valence tautomensm m the solid state.

B INTRODUCTION

Maleculsr materials that can be reversibly switched berween
distinguishable states are of great mmnt in the scientihe
community, The molecular Iy are
particalarly attractive, because of the feasibility \;I’ fine-tuning
in the chemical architecture, which allows tallor-made
applications, such as sensors, mfmm.umn storage devices, or
use in the field of molecular electronics.’ " Molecule-based
systems that exhibit an intramelecular electron transfer (1ET)
phenomencn can be switched between isomers with different
lectronic states, Valence tautomerism is also a specific
phenomenon that invelves a stimulated and reversible
intramoleculir electron transfor between a transition metal
and a redozactive ligand. ™™™ So far, octahedral cobalt
complexes with redox non-innocent diaxolene ligand are the
most popular funily of valence tautomeric (VT) complexes,
particularly those involving 3,5- di—m-bulyl-dk.m!:m (35
dbdiox) and nitrogen-donor ancillary ligands.” " In these
systems, an intamolecular electron transfer occurs between
two redox isomers that exhibit low-spin (1s) Co(lll)-
catecholate (cat®”) at low temperature, while the high-spin
(hs) (.a(]l)»wm:]umomle (sq" ) state is favored at higher
temperatures. Themmally and optically induced VT

fv ACS Publications ~ © Amerin OherlcaSociety

kLR

transidions are the mest common, while the influence of
pressure,™ soft Xrays,” ad magnetic field” on VT
transitions liave also been reported but to a lesier extent.
After the discovery of the first VI cobali-dioxolene
compler,'” [Co{M)(3,5-dbeat}(35-dbsq) (2.2 bpy)] (where
21 bpy is hipyridine), most of the ¢ VT bisfe:
dioxolens Jeobalt complexes have been reported by replacing
the 2,2%bpy higand with other bidentate N.N-donor ancillary
ligands. Such complexes always adopt the «is orientation of the
Naonor atoms, because of the structural restrunts. By
anploying monodentate Nedenor ligands in place of bidentate
N-donor igands, the trans arrangemunt of the ancilary ligands
can be achieved and several such reports are available in the
literature.!’ ' Most of these complexes exhibit VT transitions
in the solid state, where intermolecular interactions between
the chemical moleties, packing effect, and solvation effect
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Structural Analysis of a Biologically
Active Glucon Tsolated from the
Alkaline Extract of an Edible
Mushroom Pleurotus sajor-caju

Abstract: Felysaceharides from minhiooms have drann the
ists en account of

. of mushreom pelyyaccharides Ll
immunomodalators snd with 3 vlenm o studylng the
immunalogical parameters, structral and same biological
study of & gluean lsolsted from the frufting bevlies of
Plewrotus sgjor-coju were carried out. A polyssccharide wav
Ivalated fram the frulling bodies of the mushraom PMewratus
safor-cafu by bot slkaline etractlons. The size caelusion
chramatograms presented a slagle peak shuwing & molecular
weight of 155 ADu. Qu the hasis of acid hydrolysls,
methytation analysis, and NMR analysis (', PC, HMBC),
the stracture of the palysaccharide was established. The
sccharide was composed of glucose and the methylation
i+ showed that the unlts were {1—+4), (L—+b)-linked
TISME spectroscopy revealed that the Hoksges were of i
trpe. The palysaccharide was composed of 3 repeating unlt
with & structure ms below:

—6)--D-Gle o 1-36]-$-0-Gle,{1-46)- -0 Cls (1
4
1
1
H-D-Glc,
4
4

This poly Ide p pl
mouse monacyle call line,

activity en

Key wards: Pleurclus sajor-coju; Polysacchadide: Stucture:
NMR, Macigphage acihily.

arhohydrates have demenstrated 1o possess
Cinhrusliag biological propertics in terms of the
prevention and treatment of common discases, Several
polysaccharides showing @ f-glucan type stouclure are
idered as valusble biological resp dificrs (BRM)

for their ability to enhance the immune cells and thereby
help to prevent infections’. Mushrooms can be considered

as a voluable source of bivactive earbohydrates. In this
ficld, several polysaccharides and bivactive carhohydrates
have been exiracted®. Thus, the polysaccharides from
several species, such as Ganoderma, Leatinus, Agaricus
apd Plenrares, have been widely studied™. Different
stegetueal patterns have been found within the
polysaccharides extracted from mushrooms. In this field, it
is generally 2ccepted that the fi-(1=3), (1=+6)-linked
cartbohydrates play @n important role in enhaacing the
.:nulm‘nnr and the immunomodulatory effectsd ™S,
Furthermore, other structural features, such as the (1-34),
(1-36) molety found in severl fungal species’:?, have also
demonstrated to enhanse the imaune system'®. Plewrotus
sajor-caju is commercielly available in large scale near
Midnapore city during the period of December-January.
The alkaline extract (4% NaOH) of this edible mushroom
was found to consist of D-glucose only. With & view to
swdying the structural as well a5 immunologieal properties
of this lecule, 2 demiled 1 el isati
of this polysaccharids, isoluted from P. safor-caju was
camried out and deseribed in this paper. The isolation and
purification of polysaccharides are described together with
the elucidation of the structural features by NMR analyses.

Resalts and Discussion: Polysaccharides were
extracted from the [ruiting bodies of the mushroom
Pleurotus sajor-caju as previously deseribed for other
musheooms' %, The molecular weight of this frection was
estimated from s calibration curve prepared with standard
dextrans’ as 155 kDa. The determination of the chain
composition by GC-MS after acid hydrolysis showed taat
the polysazcharide was composed of glucose, which
indicated the of gl like pol t The
results incicated the presence of 1,5,6-tn-O-acetyl-2,3 4-1n-
O-methylglucose;  1.4,5,6-tetra-0-acetyl-2,3-di-0-
methylglucose and 1,4,5-di-O-acetyl-2,3,4,6-tetra-0-
methylglecose in @ molar rtio 2:1:1. The methylation data
suggested that the polysaccharide mainly consisted in a
linear (1—26)-linked polyssecharide with (1—4)- linked side
cliains at O-4, In onder 1o get more insight into the chemical
structure of the polysaccharides extracted from the

ez
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Compurative Efficacy of Behavioural and Multimodal Interventions on Trait
Anxiety and Parenting Style of Parents of Children With ADHD

Moon Moon Dutta®™, and Nilanjana Sanyal®

ABSTRACT
Objective: The wudy exphored the comparative efficacy of bebavioural and mukimodal inerventons in
influencing wait anxicry and parenting siyle of parcnts of children suffenng trom Atiention Deficit
Hyperactivaty Disander i ADHI.
Method: 20 pa ADHD familics ¢ ted of bickogical p d having one 5 DSM-

5 ADHD Cowbinel Type criferia were seleaal €

ncludod agad betwern 6l 10 years. Half of the

participests received bebavioural imervention (Group A) and rest received multimodal intervention (Groap
H). Initinlly baseline aseessment was done, followsd by intervention (10 sessions) and finally post-intervention
assessment was conduceed, Pre.post treaument change was then statisucally analyzed.

Reaults:
imlervention showed s
ADHD children she
imterveation. Fathers of ADHD

significant improvesoent
jdren showed significant increase in “perfoctionistic supervisor® parenting

atistical analysis ssing Wikeoxon-Signad Rank ‘Test revealed both parcets following multimodal
C: arovernent froen the baseline mcasures @

e trait snicty Jevel Mothers of
bulincad parcnting siyle following multinodal

style and decresse ia the ‘avoider’ parenting styls measure following multimodal intervention

Keywands: ADFI: heb T inane vna it

INTRODUCTION

Children’s mental bealth covers 3 wide range of disorders,
ADHD  is  the most  common, duagnosad
i | disomder af childbood (Polanczyk et ol
2007). Tha core sympoms of the disorder include a
developmentally inappropriate jevel of motor restlessness,
inatientian and impuliveness that are present in chilidhood
and can persist into adulbood (American Psychiatric
Association, 2013), The high prevalence of ADHD is 3
growing public heallh concern because the behavioural
symptoms of the dEweder is a pervasive and debilitating
condition that seriowsly affects leaming and scademic
achievement as well as sovial Tunctioning. Investigatars
have asserted that the childs ADHD i the primary
parenting stress (Harkley et al, 1990),
ily with o chikd luving ADHI isnpacts the
beth inside the family sphere and wocially
(Moen et al,, 2016). Foley (201 1) described a bigher level
of family dysfasction in famubcs with childen having
ADHD.
Parenting an ADHD child is a challenging task: parcats
often perceive their child’s fatune as ancontollable and
unpredictible which increasec parentul anxiety kevel
Campbell o al.. (1978) found & bidirectional nleraction
between the child's tempermment and parenting behaviour;
difficull (¢ oswertain whether negative parenting causes
ADHD or ADHD symploas that coused difficult parenting.
Parents of children with ADHD are more Tikely o adopt
authoritarian parenting style (Yousefia et al, 2011) that
make greater use of negative picenting drategies combined
with low levels of emotional suppart and responsivencsy
(Khamis, 2006), A sudy condueted in India by Duita and
Sanyal (2016), found a sigaificant positive correlation
batween trail anxiety and famly pathology of parents of
children with ADHD; mothers of children with ADHD had
increased wait anxicty level and family pathology score
compared 1o fathers of ADHD children.

dal intervention, (il anviety. paenfing syle

Coaventional treatments availible for patients with ADHD
other than medications melides educating family members
about hosw 1 cope with symptons o more foml behay one
modification interventions. Huwever, several resemch
findings sugzest that since ADHID is a chronic, multifaceted

dsoseler, such interven st be lengrhy and intensive,
thus requine 3 great deal of time and encrgy. Whereas,
| o multi viour thesapy aimed 10

povide holistic-based care.

= prosent rescarch focused on using bodh behavioural and
mullinaadal therapeutic inferventions 1o find oul the pre-
post treatment change of the two modes of intarventions in
nMuencing e trait ansiety and parsnting style of purcats
having ADHE child wiich i tusm might help in improving
the family smbicnce snd reducing the sufferings cased by
the disorder.
Rescurch Question 1t
How the o diffzrent modes of interventions affect the
puental trat ety level?
Rescarch Qarestion 1
Is there any pre-post trestment change on parenting style of
pasents of chiklren with ADHD?

METHOD:

Participants:

This was a cross-sectional stady involving parents having
children disgnosed with ADHD. The 20 participating
ADHD families consistad of biological parents and having
one child meeting DSM-5 ADHD Combined Type criteria
{APA, 2013) were selected. The Children included aged
Between 6 and 10 years; of average intelligence; refesred
from local Kolkata-based psychiatnsts i prvate practice.
They were mached in segand to the propartion of boys and
girls. All children were diagnased by the psychiatrist as well

Akt Prmliasor of Pychoolo gy
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Minimal and nonminimal universal extra dimension models
in the light of LHC data at 13 TeV

Avnish, " Kitiman Ghosh,'™

Mnstite of Physics, S

o Rl National brstitte, 1
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11 Havish A

Tepojz Jaa ' and Saurabh Nivogi''
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Universal extra dimension (UED) 1< o well-m
motivations is the presence of o dark
the partcke spectium of 1

enclog

DM relic

secarios give rise to mulifjt final sates 2

xs cxrergy il 139 invese famtuhim intey
Pt of MUED pur
Tess restricied varsion of UED, mame

e spe bas b udy boen o

v. Thevefore, striagent consinaint ol
density (RD) of the Universe. The production and decays of level-one quarks and gloons in UED

wated and wellsmdied scenario. One of the main
er (DA condd
i version of UED (mlTED) sc

Caliza-Klemn
i highly
yretification aod cowl seale, 1o determine
1 the WMAPFPLANCK memurement of

namely the hghtest levelo

fadron Collider (LUC) experiment, We study the

LAS ssarch for maultijel plas missing Cansvelse cierzy signatures o the LHC with 13 TeV conter-of-

iy, T view of the fact it the DM RD allowed
¥ the ATLAS mutjjet search, we move on o a

localired terms (BLTsh The presence of BLTs significandy shers the dark mater as well x the collider

plenomenplogy of nUE]
plus miixsing transvene energy search

DO 101 103 hysRev 104 HISO1 T

L INTRODUCTION

After almost o decade loag munning, the I.wu r|.u|ll1|
Collider (LHC ) collected ond analyzed 139 -
lununosity data wlong with a boasting discov
Higgs boson [L.2], confirmirg the moechanzm | behind
masses of (e weak gauge bosons and fermuens of Uk
Standand Model (SM). Numerous analyses of the LHC daa
in a variety of chunnels establish the predictions ol the SM
on fim focking [2]. Nonetheless, the existence of the Higgs
basan brings forth ather questions m terms of the subiity
its mass, etc. On the expenmentol front, the evidence of
neutrino oscillation, and hence the presence ol tmgy neulrine
masses, casts a shadow over the SM, One can, in principle,
solve this problem by incorporating nght-handed gauge
singlet neutrings and assigning additional Yukawa ferms in

nvanh@mrh Fesin
"kirt, Iutﬁguwlu-m
il

Fay
'uumbtlph) s @gmail com

Puldished by the American Plysical Sucfety wnder ore iermy of
the Creative Commony Anrituifon 4.0 Intermaicnal license
Further diswrituaion of this work must malnuin aibution 1o
the authorn(s) und the Mis-;sz: article’'s title, Jourmil clatdon
and DOL Funded lr;.&'ﬂ A

2470-0010/2021/ 103(1 #1501 11T 1150111

1, We obtain stringeat bounds on the BLT parameters from the ATLAS muliijet

the SM. provided the mass hierarchy in the SM fermion
swectar 1% aeceptuable. A mther mone daunting sk is 1o
meorpunte the en of 4 new weakly imeracting massive
particle in the theory in order o explain cormin pressing
gicalus well as astronomical evidences in the nime
& matter (DM Such insdeguacies of the SM lewd o
iy of nevel theories thul would come down L the SMat
ppropauk limit,

The invocation of theones with extra spatial dimension(s)
i of interest for u number of reasons. The most profound
vnes are the stability of the Higps boson mass and the related
hierarchy problems that were suceessfully expladned by the
Arkani-Hamed-Dimapoulos—Dvali model [3,4] and literby
Randall-Sunidrum [5.6] madel. Exira<dimensional the-
ories can also achieve a light neutmnno without inroducing
any haavy mass seale [ 7], the unification of gaug e covplings
[8) and can also account for hisrarchies present in the SM
fermion masses [9]. Among a variety of extr-dimensional
frumeworks, we confine ourselves (0 o particular veriant,
calledthe universal extra dimenson (UED) model(s), where
all the SM fiekds are ullowed 10 propagate into the space(s)
hevond the usuad 3 + |-dimensional space-time [10-12] Of
course, \here wre other prospects of working with such
frumeworks, such as electrowenk symmetry breaking with-
oul invoking a fundumental sculir [13]. o cosmolbogically
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Tuneable structures and magnetic properties of
pseudohalo-bridged dinuclear Ni{1) complexes
derived from {N4} and {N3zO} donor ligands*

k +° Yu-Chen Sun.§* Narayan Ch. Jana, €9 Paula Brandsio, @4
* and Arangamachan Panja @4

Tetradnntats Ugands witn {Nl-gsnor [ and L¥) and (4,0} -denor (HLY) groups prepared from a wradiional

N:ICI04); 1,

@, LA

properties

were cbse

Nils} compournii are guile ¢

Recerved 10th February 2021 quite rare. Furtevmaore, w
Accepted 24t March 2021 3 rarely phsered twisted bos

\ teough o

et

DO 10.103%/d1ceD0202¢

n reaction of NAN-dimathyldpropylenctiamine with pyridine-2-aldehyde or
Hesysalcylaltenyde. respectively, ware used to react with Ni) saits i the presence
Joobic .4.-}( lons. resulling In sie new NG timers with diferent bridging modes. INL(L s~
EH0L (25, N s NICHRLICIO 0 ). Ny s- N KOO .2
1151 and (M2 fis s -NC ON1-0 SMeCN (6). Their structures and magnetic
en studied and discussed. Dovble end-to-end (EE) and end-cn (EQ) bridging modes
ter beoth tha azide and cyanale ioms in these complexes. While the EE or EO azido-brdged
mamon, the doubly EE or EO cyanato-bridged dimeric Nils) complex 2 was
erved that in complex 4, the doubie azido tridges cross sach ather to form
type afrangement of the (Nifu, s-N3l:Ni core. which leads to faremagnetic
E£E azde bridges. According 1o the present results. the introduction of different

bedges and biicging motfs alfords cawrall diverse magnetic interactions in these: Mils) dimers, which has
s liferystengomm been discussed and ratioralized in terms of pravious Literaturs reports.

Introduction

Synthesis of di- and poly-nuclear transition metal compleses
b bridging pseudobalides s sl attrac
resarch interest worldwide  be

w ennsiderable

w o of their  structural

diver es.' " I this contest,
e magnethemisity of pscudohalo-bridgad N compleses
has been extensively studied because of the piesence of
significont magnetic anisotropy in Nifn] ions, ansmg from the
second order spin-orbit coupling, in addition (o the possibl

high spin ground states originating from e feromagnetic
coupling between the metal centres through e brdging

ies and rich magr

e prope

* Departmeat of Chemisicy, Penviurs Binamal Coficge. Pusdurs £5 40 72
India. Frall: amparjagryahoncoin

* Departmeat of Chesnésicy, Gobkale Memaniad Ulris® College, 111 Narsh Makkeged
Hoad, Kolkata TUND0, indis

“ S1gre Key Laberatory of Coordinution Chemisry, Coliaborattés Innowetion Cemter
of Advanced Microstructires, Sehoo! of Chemisery and Cersicol Engineering.
Nenfing Univercity, Nanfing, 210023, Chin Fmail wangoyesgings e in

* Deparsment of Chemisiy, CICEGO-Aein Iiitute of Materlals, U bwercity of
Aveiro, 3810-143 Aveiro, Fortgal

+ Hlectronie supplementary information (E57) available, CUDH! 2059601 - 2055606
evntaln the duta for 1-4, Iy, foe this
rticle. For ES1 and crystaliographic dats [ GIF of ceher elecronic format see
DOE 103039 d1ee00z02¢

£ These suthom contributsd cqually 1o this work.

This journal is & Tha Royal Society of Chemistry 2021

pseadolnlides,™ Among all the pseudohalides, the azide

anion is of special interest. 1t is well established that the
azide lon with an endon (BO, ;) bridging mode provides
ferromagnetic (B int thon, while ¢nd-to-end (EE, py 5) azide
usually transmits omagnetic (AF) coupling between
i) ions.*® Desides the azide anion, dicyanamide and
wanate fons are wlo frequently encountered in moleeular
magnetic  materfals, The pys-dicyonamide  [dea) bridges
mediate mostly a very weak AF interaction between Ni(n)
centres, while the g emode of dea transfers moderate AF
jnterietions,  leading  w  some  longerange  magnetic
materials. """ The eyanate ion, on the other hand, propagates
magnetic Intetaction between Nifn) centres in a similar
fashion to thar of the azide jon but weakly and there is o
scartity of repors of such Nifn) compounds in the
liemture,™ In addition, unlike the azide fon, an
experimental magnclostruclural comelation is yet o be
established for eyanato-bridged Nifu) systems, ™
Magnetically speaking for all these pscudohalides, their
controllable specific bndgmg maodes are of great value to

dictate the desired maog ies of the It
molccular compounds. A bqu,v.-r undmmwdlng of the stereo-
jic  Mctors the

interiction  between  metal ons ﬂuuugh the  bridging
pseudohalides would enable us to design Nifn) clusters with

CorstEngComm, 2021, 25, 33/-3382 | 3371
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). Chok for updatos | A novel triple aqua-, phenoxo- and carboxylato-

i S bridged dinickel(n) complex, its magnetic

a5, 7e02 properties, and comparative biomimetic catalytic
studies with analogous dinickel(i) complexes?

Cite this: New ) Cnem 2021

Narayan Ch. Jana, %3 Zvonko Jaglidi

Paula Branddo, ©° Sarmistha Adak ™

Amrita Saha {3 * and Anangamohan Panja '+

This describos the synthesis snd structures of these dinickelld compleses, namely [Nif-L-

{Higlp- HaL K- OH NG
where HOBZ = benzcic acid), with an

NCS) 2, and [N HUG-OB2-H CXOBIHCID. ; 2.5H,0
ot compartmental bgand (HL! o0tained via the Schiff by

condensation  of  26-dilormyl-g-methytphencl  and  MN-dimethyldpropylenetriamine  in  methanel
Swuctursl charactenzation roveals that botn 1 and 2 are phenoxe- and hydrons-bridged compounds,

Rucesed 10t February 2021
Accepted 25th March 2021

DOL 10.1039/a1+00708d

vl complex 3 i3 a unigue tiple acua-, ohenoso- ard carboxlalo-bridged dinickelld complex. Although
simior bedging pattems 1o that found in 3 are known, the combination of agua-, carboxytato- and
phencme-tridging In a dinickelli] comples Fas nat been reported in the literature. Variable temperature
magnetie susteptibilty anatys's reveals trat tne two nickel centies ara antiferromagnetically coupied. with
ging from 12 to —143 I, in these complexes. The phenorazinone-synthase-like sctivities of
those complexes have been Investigated using o-aminophenal as 2 model substrate in a methanol
mredium, as this area is yet 10 be explored tor nickells) systems. Mass spectrometry and EPR spectroscopic
stk woee further carried out 1o gain insight into the course of the reaction, and the reactivity trend
has been further explored. The present work Hghlights the novel triply bridged dinickall)) complex and

J values ra

ts magretic propertes ond demonstrates A €

rscliinic phenorazinone symhuse

Introduction

Phe synthesis s stroctural studios of tansition metal compleses
with avaniety of bridging ligands sall aurset considerntble rescarch
imtenest worldwidke, main by because of their refevance in biokgical
systems, catalysis, and molecular magnetism.' The lieracure
has witnessed the vast development of studies on the coordina.
tion chemistry of compartmental Hgands rhat consist of two
symmetiical or asymmetncal pendent arms at the 2- and

* trepartment of Chesisiry, Forstsre Ranarali Callegr, Pamlars A5 WY 220152
Jids, Fpusll: Winpoma @ yshooa in

* nstitute of Matheratics, Pysss and Mechanics & Faculty of Coil and Geodetic
Englueering, Univerity of 4sbiare, fodromts 19, 1000 Hjuhjfava, Shovenia

* Dpartmens of Chemisary, CICECU-Apeiro stine of Materiais,
University of Avetro, 3810191 Avelrn, Fortagal

* Deparvmeat of Chesiniry, Gothale Memarial Girla' Colleys,
124 Harish Mulkerfee Rowd, Kolizine 700000, dia

* Departiment of Chamicery, Jodlavpr Unhraicy, Kolkas7000.82, Indfia

+ Flctionic supplementary information [F51) svadable: Fip S1-58 and tables,

CICDC 2058630- 2055612 for 1. For ESt and enystaliographic data i CI¥ or othor

electnmie format see DOF 1010391 pjonTosd

catalytic study telating to

trpositions of a phenolic group, These ligands arc capable of
producing borh he and hetero-metall
dinsclear tansition meal comploxes in which mdal centies
are si neausly bridged by the phenolate group.* ™ In some
cases, the prosenee of additional brdges, such as hydionide,
carbaxylate, and pseadohalide fons, may lead to doubly or triply
Iridged dinuclear metal complexes inwhich two metal ions are
placed in close proximity of 2.9-40 A" In many of these
compaunds, the metal centres are coordmatively unsatrated
andior bonded with substitutionally labile ons o groups,
nking these types of compounds attractive candidates for bio-
mimetic studies; conseqquently, they have heen extensively
employed in the structural and functional modelling of various
metalloenzymes, like catechol oxidase,'™" catalase,'* urease,'
purple acid  phosph M phospt amd DNA
nucleases,”™ 1o gain insight into the mechanistic aspects of
metalloenymes, In addi 1o modelling the structures and
functions of the active sites of metalloenzymes, these com-
pounds could provide a large number of ferro-/antiferromagne
tically coupled diserete dinuelear metal complexes; this could
help w provide insight into the fundamental aspects of

phenow-hridged

i

7802 | New J Chem, 202, 45 7802-76'3 This jousman i5 4 Thv Royal Society of Cherristry anc the Cerre National ce b Recherche Scientifiqus 2071

Authenticated .

Principal
Gokhale Memorial Girls"College

0 6 MAR 2022



2020 SI.No.9 Anangamohan Panja

022950 11 AM.

o Sowrne Fadicstin & Rosesn

i

Pulstiehcd on 12 Sepacmbor 2027

Dalton
Transactions

" ROYAL SOCIETY
-t OF CHEMISTRY

W} Chaock for updates |

Cite this: Owliors Tram 2022, 51
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Two rhodamine-azo based fluorescent probes for
recognition of trivalent metal ions: crystal
13555 structure elucidation and biological applications#

3

Anangamohan Panja, (¥ * Snehasis Banerjee (7 and Amrita Saha' @+

Twu thodarmine and azo besed chermosensons HLL = (5.6 - =it

o) 2- 21y -3 methony-5 -

{phenyidinzenyl inenzylidenelar

(3" 6-bislethylammai-2- {(2-hydroxy-3-methony-5-{p- tolylai
spiclisoindatine- 19 - xanthenl-3-ore) have been syrthcslr
o thiea trvalent metal ions, Al*. Cr'* and Fe’* The ¢
by difterent spectrascopic technigues and N-ray crys
presence of a spirclactam ring. The trivalent metal lors Initaty an opel
excited at 490 nm in Britton-Robirson buffer scluticn (H,C
spirolactam ring increases conugation within the prote. v

.7 ,vrn!mr'-ﬂ{ﬂrﬂ-l?-r.‘lﬂ!’\l‘ﬂ-i-nm? and HLZ =
wibenzybidenelammn)2°7 -dimet

r colofimealng and fuatometne satecticn
rrenersons have Deen thoroughly charactenzed
lography They ste nen-fluciescant due 1o the
of the spirclactam ring when
1 L 9 wiv pH 7.4) The opening of the

supported by an intense fluoe

prrkssh-yell and an
400 times in the presence of ALY and € * tons and by
type of enormous fluorescence enhancement is rarcly ol=e
o tevalent metal ions. A 2:1 binding staichicmy
cnnfirmed by Jobs plot analysis. Elucdation of th
and 4) atso justifies the 2.1 binding stoichiometry and
the chemosensor framawerk. The timit of detection ILOT
respective metal ons are in the order of ~1077 M which su
The biocompatibility of the igands has been studied with the hein of the MYT assay. The results show that
no significant toxicity was observed up to 100 @M of ct

Receved RnFabruary 2022,
Accepted 25th August 2002

of the flucs

co inmansity of the chemosens:
n the presence of Fe'* lons Sucha

of an open spirolactam nng withe
1or botn the chemosensors towards the
reir application in the biclogical fieid

ey concertration. The capatibty of Gur

DO 10 1039/d 201005390 synthesized chemosensors to detect inuacelivar AL, T’ ard Fe™™ tong in the cervizal cancer cell Ure
e J/eson Hela was evalusted with the aid of fluorescente imagrg
Introduction research.? ¥ Vanous rechniques such as atomic absorption

Colotimetric and  Nuorescent  chemosensors which  are
wd for scleetive deteetion of metal jons play & erucial
1w the development of inedicinal and eminnmenl

“Departewers of Chamutry. Jodavpur Universty, Kaltata FoOay, mdia.

Enak: il amrita in,
wsahagis hemismy, fdveac. bn; Tel: +91-10-24372148

*Departmunt of Lije Mience and Kowdhrology, jadevpar Universiiy, Kallati
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Rlectrmaic supplementary fnfarmathon (1S1] avallable, CCDC M051843-2051847
for HLL, 1112, and compleses 1 aid 8, aspoctively. Tor 551 and arptallogmplic
data in CIF of otber cectionic formal see DO Bipsfdoiong 101019/
drdumie

This journol & ® The Royal Socety of Chomastry 2022

spectroscopy,” inductively conpled plasma-mass ;;;\carmunm'.’
plasnu emission spectmvmety,” neutson activation analysis,”
ch raphy® and try are available for detection
of differem metal ons i food, biologieal  systems, and
environmental and industrial samples. Most of these derection
techniques are expensive and users face challenges in sample
preparaion, instrument handling and their cosly ma
ance charges. In this regard, the Nuoreseence study is 2 highly
sensitive, user friendly, low cost and real time monitoring
process. Among; different metal jons, trivalent metal lons, A,
Gr'" and Fe* desene special mention, Extensive application
of these metals in industry and daily life results in their
diffusion and contamination in living systems and causes &
wide variety of discases " Aluminium is the most abundant
metal in the Fart’s crust and used vasdy for domestie pur-
poses. The excessive concentration of A in the human body

canses pathy, phalopathy, microgtic hypochmmic

ten-

Daron Trans, 2022 51, 255515570 | 15555
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I Inorganic Chemistry

Magneto-structural Studies in Double Chloro- and

Pseudohalo-bridged Isomorp

hic Dinickel(ll) Complexes

Moumita Patra,” Paula Brandao,™ Adam P. Pikul“ Sarmistha Adak,** and

Anangamohan Panja*™>¥

Four rew complesss, THILING,IECH,OH (1), INGLAjCl) (23

{Ni{Ladyny NCOYT (31 and (NL{, 45 (8) were synthesized -

from a tetradentate  Schiff base t}iu m.ued from the
condensation reaction of K -di hyls and

chlcride or pseudohalides and theiz coupling constants ara in
the ordar 42253, a replication of the average swangth of
ex:]\.mge interactions found in such’ complexes characterised

Xy crystallography reveals that 2-4
ate iostructural and i hic dinickel{il] « ds with
bnldging chioride. or pseudohﬂlldes All these three dinickel(l}
o wehibin 1 G thecugh bddgmg

P tevlatd ehwd:
¥ y

1. Intreduction

Consuberable sttention has been directed towards the synthesis

of di- and polynuclear transition metal complexes In recent
years primanly because of their sesthetic stuctural diversity,
relevance to the metalloenzymatic systems in bielogy™ * and
fascinating magnetic properties* ¥ In the field of molecula
magnet M) tan 1s an autamatke cholee due 1o R large
ungle-ion zarosfield splitting, and as a consequence several di-
and polynuclear Kill) complexes with interesting magnetic
property have been developed ™' The investigation uf
magnetic progenies of binuclear Nifly complexes and comelat-
ing them with the stiuctures are quite significant ta gain
instght nto the fundamental aspects of the magnetic inter
actions as well 33 1o integrate the derdved ideas into the large
custers or extended systerms to develop molecule-based
magnetic materials with predictable magoetic propertias. A
common strategy 1o prepare such complexes is the willization
of a multidentate ligand along with jucicial choice of a bridging

{aj M. Patra. 5. Adck, Ov. & Fanja
Department of Chamistey
Farokura Banamai College
Panchum 15, WB [21152 India
E-maik ampanjairpabeocadn
b} D P Rrondde
Depariment of
CICECO-Aveiro Institute of Materialy
University of Avelra, 3810-193 Aveiro, Potug!
i) Or AP PR
Institute of Low Tempesature and Structure Research
Paikih Academy of Sciences
ul Cholna 2, 50-412 Wroclaw, Poland
Id] 5 Adak, Or. A Ponja
Deparument of Chemistry.
Gokhale Memorlal Girls® College
1/1 Harish Mukharjee Foad, Kolkata-700020, India
Supporting Information for this armicle is awallable on the WWW under

fly. Most compound 3 0s & precous
additlon ta the anly four known examples of this family. and
unprecedented high degree of structural and maanetic resem-
blances observed in - 2-4 is the major achievement of the
présent work

llgand to wansmit spediic magnetic interactions betwesn the
metal centres ' The pseudohalide ligand partic
lon is the most atractive biidging ligand because

bridging modes, end-on () and end teend

modes being the mest common onss, leading 1o the rich
the

magnetic propery in such compounds. ' In contrast.

two hetero-tnilging atoms  witk
aystems w ather peeudohalides, namely cyanate,
coordinate

o metal ions through either of the heteroatoms,
satile than the azide ren. Therefore, in

or both, me

contrast 1o the vast coordination chemistey ol azido-bridged

systermns ' hath structurally and magnetically Interesting
i

compounds with other pseudohalides are fimited # 1t s well
known that halides and preudobalides show o

ces in

ol chemical and physical properties, but such
in caurdination chemistry is quite limied, which s
due 10 lack of coodinative versatility of one-atoim halide jon
compared to polyatomic pseudohalides. tf peudohalides bind
the metal centie teeminally or connect the mental centres
through ¢ or pyy, bridging modes, then only it may have
structural resemblance with halide analogues. Along with the
rich coordination chembstry of azido-bridged  complexes,
sophisticated experimental and theoretical magnetosstoictural
conelations are avallabie for these complexes 1o better under-
standing the magoetic propety of thess systems, i which
general tendency is that p,, bridging mode axers antiferro-
moagnetic (AF] coupling, while 1, coordination mede prop-
agates  ferromagnetic () exchange  between the metal
centres 71 Cyanate jon transmits magnetic interaction be-
tween the metal centres almost in similar way as that azide lon
does but weakly and a scarcity of reports of such Nilll)
compounds & avallable In the literature to establish a
sophisticated  mogneto structural - comrelation  for  cyanato-
Lridged Niflh systems.""*% When Nillli is five-conrdinate, the
magnetic coupling observed between the metal ians is Lsually

stmilat

hitipseidol 0rg/10.1 0024511202003 300 dominantly AF in nature, while In octahedral or pseudo-
RS, oz
ChemistrySelect 2020, 5,12924 - 12931 Wiley Onling Library 12924 © 2020 Wiy MOH GirbH
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Macrocycle supported dimetallic lanthanide
complexes with slow magnetic relaxation in Dy,

Fu-Xing Shen, ©4° Kuheli Pramanik,1*° Paula Brandio, {7 Yi-Quan Zhang, @*
Marayan Ch. Jana, ©" Xin- ¥i Wang @ ** and Anangamohan Panja 0 +2<

Sit dimetatic Lintranide compimes [LndL)scack (Lo, ~3cs! 1in = Dy py!. Th 12yy) and Ga 13540l and
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ocal symmaetry. Magnetic
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electrostalic model The maoretosstuctural crvrelations of SMM: 1o, snd 8n, are futher dacussed in

ions ('Y, ™, Ha™

and EeM), and s has progressively
sl bivause of their ~ignificant unisial magnetic an-
unguetwhed orbitl angular
o grownd-state spin, resulting in
energy barviers and blocking
wmpertures,” A lange usber of lunthanide-based SMMs
with vaiving nucleanitios live boen developed ! Among, them,
binuclear kauhanide compounds are considencd u very impor-
tant chissnd have been evwinsively studied in the recent past
as they have one of the simplest molecular architectures which
allow 4 convenient study of the noture and strength of mag-
dctic coupling benween twa spin carnors, thereby elucidating
mognetic  eboation mechanising influenced by magnetic
interactions. Moreover, it is relatively colvenient w determine
the possible oficnations of the magnctic anisotrapy in the
dimetallic system, leading 10 an undenaanding of the relation-
ships between single-on whiation and relastion in a mole-
cular entity

1t i noted thay orgaic ligads play a crucial mle in the syn-
thwsis of discrete SMMy and modulation of SMM propertics.
Therefore, searching for suitable ligands is one of the key strat-
epies for overcoming the difficulty in promoting magnetic
Interactions  for  purely lanthanide-based  systems,  Bulky
organie ligands can encapsulate the metal contres, preventing
intermolecular imeractions by isolating muleeular entities,

isotropy ansing from the
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A facile biomimetic catalytic activity through
hydrogen atom abstraction by the secondary

et coordination sphere in manganese(in) complexes+

Narayan Ch. Jana, ©" Paula Brandao,
Anangamohan Panja &2+

Ty paper describes the synthess and stiect
(1-4] derved from N donor Scif base liga
chol oxdasa and ghenorarinone iythase X-
e MO CEAtie in 3 Indentale fashon, ledve
mated o free to balance the charge of the
Feydrogen bonding interactions i the sodud stat
the second coordinaton sohere olays 3 crucal role
comples-substrate ntermediates. The effe
potentisl of the metal cantre and the Gtalyt
kinelic studies further disclose the oeutavium kinetic
aleng the hyorogen nond from e
natkon gphere oCCwrs at the kay $1ep o the Cotakyt
bochemizal resctivition n the natwal sytem 0 b
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wifferent speches s usudlly costrved Remarkatly sithough
coordination sphers an catalyic a
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al character zaven of four riew manganeseln) compimes
1 thoe by

rimatic catalyhe aclivities related to cate-
that the Schiff bases coordinate
perdant tartiary amine nitrogen atom either proto-
nd thete pendant tiamines participate in Strong
rikng atility of the pendant tramines at
slate recognition and the stability of the
Lt the plemclae nng towards the redox
iy of tnese compiexes has been observed  Detaled
tm which the transfer of the proten
N2 pERmINT TIMING QIOUE 3F the SECONDary CoNI
acton The present reactraty nicely resembles the
rcerted electron and proton tramsfer o
sort ol infiuence of the secondary
tivty has heen raportes mumicking he function of these metaflo-
of the secongory coord nation sphare. particularty in modeaiing pha-

2y crystation ashy te

satope
traes 1

e idstion rosazinone syrthase. has net been otserad ¢ dits

Introduction

The explortion of the chemistry of
vompleses has always been an anea of imterest due to thicit
broad applications in caralysis in virious srganic reactions,'
including bio-relevant cambysis, by complexes with varied
nuclearities mimicking the functions of several metallocn:
symes such as superide dismuatase,’ mangancse diomgen

wse,' catalases,” ” ribonucleotide reductse,”™ anginase’ and

“Department of Chem by, Punskurs Boremall Colege, Pershurs X5, WB 722150,
india Email ampangaibyuhon. oo in

*rweparoment of Chiemlstry, CHEOO-Areins nstliuie of Materfab, Unmersay of Avelva,
1810-193 Aveiro, Fortapal

" Depmrtaront de Qabeiva. Uatreesitat de fes Jiles Peslours, Gata de Vo ldeomisar,

im 7.5, 07122 Felmu de Mallerva, Bakares, Spain

“Uxpartnaent of Chemistry, Gobhale Memoris! Girls® College, 1/1 Haeish Arulibetjee
Poad, Kellatus7 00020, Jedia

tlectrunie supplemencary information (£51) svallable: Fig $1-88, Sclemie 81,
Table $1 and data for DIT calculations. OCIEC 2015236~ 1015299 for 1-4. For ¥S1
and coystallographic data in CIF or other electronie format see BOL: 10,1009/
DODTO243G

14216 | Daltons Trans, 2020, 48, 1426-14230

the pxypen evolving comples,™ Although there have been a lot
o weports o polviuclear wangunese complex analogues to
hiomnleeules," onuclear manganese chemistry is still
der wontinous dovelopment™™? to shed light on the
mechanistic pathway in which model complexes are expected
to have the ability to exlibit the fascinating task of diaxygen
activation'™ ! undes mild conditions at the industrial level ™
prasch for devising a new coordination
angarese i indeed o realistic need 10 oxpose
il wnd functional of enames™ In
addition, for organic conversion in the presence of catalytic
amounts of (ransition metal complees, structure-function
relationships have been i i ! through the inval

of primary and secondary eosrdination spheres.”™ ™ while the
westigation of the influence of the primary coordination
sphere is saturated,” the wle of the secondary eoordination
splere has not been explored enough in spite of its impor-
tunee. Moreover, hydrogen bonding interaction, the most sig-
nificant non-covalent interaction, is knewn to be highly
demanding and effective in the regulation of metal-mediated
weactinon within the d; dination sphere

s, model
chentistry of
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mononuclear cobalt(n) complex and its

a1, 527 comparative biomimetic catalytic activity
with tri-azide bound cobalt(i) compounds+

Narayan Ch Jana,” Paula Brandio (0 and Anangamohan Panja (9«

Three new azde-bound cobaltie)
NN-ametnyidio . N idethyler and

where L, Ly and Ly &%
NN-diethyldiethyiens tiamine

crystallographic studies reve o thal
azide long together with a Ulnmine Corchnat

signiteantly different frem i ne

and two donot sites of naming L
stabilized by rich hydrogen bonding mt
structures. It s wonth nating that 2o

complexes [CofHLING ) 3 [CoflaiNy) (2 and [Coll N (3),

cctively, swre synthesized and sructurally charecterised. X-ray
e structures of Both 2 and 3 are very similar in which three temiinal
the melsl centre. Complex 1 an the other hand is
tal centre in & s bonded with faur tarminal &
the terhary arming group protonated. All the compioxes are
avens, leading (o hydrogen bonded supramolecular chain
1 iz the first sxample In cobaitln) coordination chemittry in

zide ions

Recehved Bt May 2020 which all four azide ions coordir e terminally. Al these compounds exhibited efficiant
Accepted 12th June 2020 catalytic activity towards the Srdative couplng of o-aminophenols 1o phenoxazinone chromophores
DO 10.1053/4000 25500 under ae1obic Condibons an 1 tural facton in e catalytic actity has been explored.

A mass spactrometry study = t 12 adeniity the products and important reoclive intermediates
e ki and 1O SLDNPOTT the mechan &

Introduction

Dienygen, a “green oxidant”, is considered a8 an essental
oxidant for the exidation reaction of onganie compounds,
particulady @ masufucture agrochemicals, phamiaecaticals,
and other fine chemicals, ™ Utilization of this “green oxidirt*
in dur great demand beciuse (e ean oxidise organic molecules
under mild conditions and the uxidation process is coonomically
favourable. But this environmentally beoign oxidant is Kinctically
inert due to its triplet ground stae, and thus it is essential w
activate triplet acrial oxygen to ity active state o execute the
oxidation proecss. Hovasver, metalloproteins can casily pronte spin
prohibited communicadon among diceygen and onznic mader foo
b ical oxidati i by dioxygen activation.

“ Postgreduats Department of Chemustry, Parishura Panaonsli College. Pensiurn PS
WD 721252, India. E-matl empayaipyaios.co.in
* Department of Chemtinlry, CICECO-Aveiro bnstinle of Mateeials,
Wnivers ley of Ascira, 2800-193 Avedro, Formugal
* Pepartment of Chemistry, Gokhale Mananil Girk' Collegy,
471 Harish Mubherjee Roaed, Kolkato- 700020, India
 Hectomic supplementary informarion (IK51) avallable: Fig. 51-59 and Tshie 51
VG 2SS i ¥ ic data for 1-3.
Yor £51 und erealiographic dam i CIF or other cecronic formas s DOl
10.1039;d0nj02310F

Bioinorganic ehemists have paid considerable attention
av che echanistic pathway of sueh enzymies by applying a
miexdel study 1o gt insight into the enzymativc reaction.”
Moreover, the dewlopment of new model aitalysas that mime the
function of these vnzymes may be wilized 0 achiove specific
inddustrial ranstormiation of organic substances™" and therefore
altemnative w wraditional hazardous

could he
catalssen
Wo are presently working on first row transition metal
complexes which can mimic the function of phenoxazinone
svihiase™ ' and catechol oxidase." " The former is a muli-
copper metalloenzyme™ that catalyses the oxldative coupling of
substituted  p-aminophenols 0 produce the phenoxazinone
chmmophore b the final suge of Brosynthesis of actinomycin-
0471 his potent antineoplastic agent is kuown o be used elinically
T the treatment of vatious canwers™* through inwrcalation of
the phenanarinone chimmophore ints a DNAbase pair, thereby
inhibiting the synthesis of KNA™ Apart from Zaminephenosazin-
Jeone (Pha-1]) derivative, an oxygen transport engynie, bovine
hemogiobin, is capable of g other ph
chomophiores  like  2-amino-a da-dibydro-da7-dimethyl-aH-
phenosiude3one (Phic2) and Jamino 1 dadibydroda Sdimethl-
2H phenoazindone (Phx-d) (Scheme 1), which con act a8 anti-
bucrerial agents.™ M the pl ine ch hore isell
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B Nickel(ll) Clusters

§# Syntheses, Structures and Magnetic Properties of

Ferromagnetically/Antiferromagnetically Coupled Penta- and
Hexanuclear Azido-Bridged Nickel(ll) Coordination Compounds

Anangamohan Panja,**"! Sarmistha Adak,'"! Paula Brandao,” Lubor BIhan,"¥ and

Roman Boga*!

{Abnlrnd' The use of the Schiff base bgand (HL] derved from
| 26-diformyl-d-methylpheno!  and NN dimuibyldipropdene
| triamine in nickel{ll] coordination chemistry has been ioveste
; 441l (4, OH),

pated and two penanudlear [Nia{HL G,
| (HRO)(NO)B6H,0 (1) (Nis(Laly »-OAc
12H,0:2CH,OH (2) and one hexanucles
| 112 Naka Ny lafin-OH)H, 0),HC10,),-4H,0
lated under mild conditions. In these com
| the anion and steichiometry of the reacta
| portant roles in directing the formation

MNiglH L}k, N e

clustery were 3o+

amers, the natwure of
weem to play im

he metal chsters

\“\ﬂr X-1ay characterization shows that the Ni, cluster can be

Introduction

The last few decades witnessed rapid development of poly
nuclear coordination clusters with spin-cuupled paramagnetic
transition metal ions not only because of understanding of their
fundamental magnetic phenomena but also for their patential
applications as single-molecule magnets (3MMs] ™ and single
chain magnets (SCM3)/**"T and in magretic refrigeration and

lol Dz A Panjo, . Adok
Oepattment of Chemistry. Cokhafe Aemoncl Girts Colisge.
171 Hardsh Mulheree Rood, Koliuie, WB 700020, india
Fanad. npanjadyahoacuin

yahtm
bl A Ponja, S Adak
Postgroduate Deportment of Chemisiy, Poskuea Basamal College
Pentkura RS, WA 721152, Inda
k! A #randoo
Department of Chemnistry, CICECO-Aveiro I itate of Muteriol,
University of Aveira,
J810-193 Awriro, Fortugal
F-mai: ptrandaoguapt
httpiwew cicecs va ptFoulafrondoo
Il D L Dihat
institute of Inorganic Chemistry, Slovak University of Technofogy,
812 37 Brotiskawa, Sovalio
fel Prof Or. A Gots
Department of Chernistry, Facuky of Natural Schnces,
Unlversity of 55 Cyril and Methodiey
#1701 Tmava, Skovakia
Emal: rornan,boxasuem.sk

%20 H20Boca

L Supporting infonmation and ORCENS) from the authort) for this article are

@ muailoble on the WWW under hitps:/idoLorg/ 10,1002 eje 202000045,
'msmuuwkp-reorm-mmwnm-kmm

Eur. £ Inorg. Chem. 2020, 2362-2371 Wiy Onlino Library 2362

considersd to be buill from two triangular [Niy ph«w,x.dm
(4, Ob) N subunits with bisi, ;N connectors, while
bovrtieshaped Niy clusters are formed by shaiing a common |
vertex, Variable temperature magnetic propertles of the penta
and the hexanuclear nickel(ll} spin coupled clusters have been
investigated and interpreted. According to the present results,
although the core structures of triangular Wiy units are identical
in these systems the inroduction of different biidges bring
averall diverse magnetic interaction (antiferromagnetic to ferro-
magnetic) in these nickel(ll) clusters,

quantum computing and nanotechnological devices !> & ra-
fional approach ta synthesize discrete exchange-coupled transi-
tion metal clusters depends on the synthetic strategy that in-
volves the use of transition metal lons, multidentate blocking
figands In conjunction with the fexidentate bridging ligands
1o propagate specilic magnetic interactions between the metal
centers. In majority, the doubly or triply bridging anions like '

NC5™, NICN),", CN7 CH0,7, CH0" and OH- are used for
the construction of magnetically Interesting coordination clus-
ters "7 The sign and magnitude of the magnetic exchange in-
teractions between the metal centers in coordination dusters
depend on a number of factors; the most Important of these
are the type of bridging ligands and bridge angles. Among all,
azido and hydioxn (phenoxido and alkoxido) bridges are the
mott versatile mediators of magnetic exchange interactions
between paramagnetic jons due to thelr diverse coordination
ability ¥ 1n most of the reported complexes, azido bridges
propagate antiferromagnetic (end-to-end, i, » bridges) or ferro-
magnetic intersctions (end-on, y,, bridges) depending upon
the nature of the bridges!'

New ligands could provide us the opportunity to atizin new
structural typas and spin topologies, Schiff-base ligands have
been extensively used as blocking ligands In developing mag-
netically interesting compounds mainly because of their syn-
thatic ! and | d Tha
choice of ligands is always a major issue in the development
of new synthetic routes to produce such type of coordination
clustens [ Phenol-based dinucleating Schiff base ligands are
needed to be special mentioned as they are capable to bind
simultaneously two metal ions,*Y leading to the formation of

© 2020 Wiley-VTH Verlag GmbH & Co. KSaA, Weinheim

(\’\0 ”ﬂ/ e

Authenticateqg

Principal .
Gokhale Memorial Girls"College

0 6 MAR 2023



2020 SI. No. 15 Goutam Mahata
Anangamohan Panja

4. Chem, Sci Q20210 132:102
hupszAfdotong/ 1007/ 1 2039-020.01807 -2

REGULAR ARTICLE

@ Indiun Acadeiny of Scicnces

Iron(1ll) and evano-bridged dinuclear copper(ll) complexes:
synthesis, structures and magnetic property of the copper(ll)

complex
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studly

1. Introduction

Transiti

pomietal evanide complexes Ve acled
considerable imerest due o 1leir extmiondinary variety
of chemical and physicai properties including color,
magnetism, conductivity aml hydrogen storige
ny .1" Recently, magneuc imieractions between para-
magnetic metal ions through the cvanide bridges have
been extensively mvesiganad 1 particular, the ey
nide-bridged 3D bimetallic assemblies of Prussian-
blue-type compounds have stuacted great attention
owing w the fuct that many of them exhibit a long-
range magnetic ordering above roont temperature,
photo-responsive behavior and slow relaxation of the
:mgn:lir.-tim:“‘q It is well known that interaction
between the metal centers through cyanide groups in
an end-to-end fashion is the basis of all the interesting
physical properties of such compounds, Therefore,
dinuclear complexes in which a single eyanide ion
bridges the metal centers can be served el

*For cormespondence
Published online: 11 August 2020

Alstruct.  This repont describes the syiithesss and stroctwral chancienizanons of three new compleses:
BN
ar copperd b comples, [Cugren) tCND || Feibly
ad e = (s 2 ammoethy|
c complex anions of 1-3
ool 3 Both bbp ligands mendionally coordinate iron(11 centers m e
hrec cyanide ions
1 the meal center o 1, o the dinuclear complex Gation of 3, the Cu{1l CN-Cuill
as dictated by the symmetry with Cu--Cu sep:
o susceptibility study shows tha the ¢
aldly centers with J value of =110 K 3

bty [ ACHOH2HA0 12), and & cvano-badecd
| (CHyOHAH,0 (3), where Hpbbp = his(2 be
Neray erystallography reveals that the ey of
octahedral, while it is a rigonal bipyramidal arsund

«1 bbp (or Hbbp) ligand occupicd cither of the

ation of S.O84 (70 A Virable
nu-hridge mediates the antfemomagneic con

wd dinuclear Cullly, crystal structores. magnetic

compounds for the study of exchange interaction
between the metal centers,® Although a number
of eyanide-bridged 1D, 2D and 3D complexes were
ed and their magneto-structurad correlations
avee been established, simple M—CN-M(M') com-
plexes contuning one cyanide linkage were not much
explored ? The simplest example in this regard s o
dinuclear copperclh complex with only one localized
electron per metal center. It has been found that such
complexes exhibit significant vanation in the strength
ol antiferromagnetic coupling between two copper(lh
centers depending upon the relative disposition of the
bridging cyanide group and the type, and geometry of
the metal centers,”* In the complexes with tetradentaie
wipodal ligands. two  trigonal  bipyramidal (TBP)
copper(ll) centers are bridged by a cyanide at an axial
coordination site and  therefore, stronger antiferro-
magnetic mteriction is expected in such complexes us
the lobe of & orbital of the coppert I} ion containing
unpaired electron is divected wwards the & orbitls of
the cyamide jon, resulling in @ greater overlup with the
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sles (AR | MACHCa)(H,0): - ADMF (1) {DAB
Bhevcatechiol) s syathesized by o one-pot reacton m
v 12 molar ratio i the

LG atHy
pangamesct 1) chloride
s, sl 18 atriace
Tograpiy feveals that the complex anion is constructed with
et 1) center in equs posi-
s are cecupied by o water moleciles. The crystal packimg of 1 s
miteractions in which oxygen wtoms of
& DMF molecules serve as hydrogen boand
anles together with doubly protunated 1.4-
. The solid state packing of 1 is further st il
by Cl 1 halo acholorocatecholste units and the € H---a
r mternctions involving DME ol f aromatic rings of the weircholomcitecho-
samkds The camplex is funher characterized by IR spectmscopy ond cyclie voltammetry
and the results are analyzad.

charaeteniz
o e hlorocate
nons, and twa asiol pa
standlized | by comples networks of hvdrogen hond

strachlon

nobutarne a¢

as hydrogen bond &

» boding intersctions wath

DOL 1026902080 161712

Kevwards: inangar mmu comples. tedox active hgand, erystal strieture, hyvdragen and
haloge

= wteretions, exclic volty

INTRODUCTION

Transation metal cumplexes with redox scuve erganic bigands have antracted considerable atten-
is¢ of their application in vanous fields, including bioinspired entalysis, C—H bond activa-
tion, and € - C eross coupling [ 1--7 |, Furthermaore, these compounds display several closely associ-
med electronic stutes becavse of their elose energy levels of the dand r orbitals of metal and the redox
non-maocent ligand, respectively, These so called valence tawtomeric compounds can be switched by
the influence of extemal stimuli such as heat ond light, and therefore, these bistable materinls are con
sidered as potential candidates for the fabricatuon of memory storage devices [ 819, Apart from the
material perspective, several 1% row transi metal complexes with non-innocent ligands, such as
dioxolenes, dithiolenes, and Mn.qnquimmcxliiminﬁ_ were synthesized for struetural and/or funetional
models for various metallo-oxidases [ 20235 |,
Weak non-covalent interactio otk y known as leeul: iong, play i

roles for the self-assembly of molecular systems of the hth-:sl relevanee i both biokogweal and che-

€5 Mahata G, Panja A, 2020
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Mental Health of the College and University Students
in West Bengal during COVID 19 Pandemic and

Lockdown

Dr. Newtan Biswas
Assistant Professor
Gokhale Memorial Girls' College
Kolkata-20

Abstruct

The waorld is going through panic, fear, anxiety, stress, worry and isolation beeause of
COVID 19 pandemic and lockdown. Almost one third of the world population is living under
some kind of quarantine or lockdown. All these things alTect the mental health of any individual
2 lot. Researches in dilferent countries in Europe stated that lockdown affects the menlal health
of individual severely, The concept of Mental Health in India is not new but people pay less
attention or importance to it It is a fact that staying mentally healihy is the key 1o live a pood
life. Afler completing 1™ phase lockdown for 21 days, India started the 2™ phase lockdown, This
2% phase will continue for 19 days that is il 3" May, 2020. In West Bengal, Government has
declared that ali educational institutes will remain closed till 10" June, 2020. Studies in different
purts of the world stted that even in normal time, depression, anxiely, stress among college and
university students are high. Scveral reasons are there. This pandemic is increasing the intensity
of those reasons. Experts of Economics have already predicted that unemployment, recession
will increase rapidly, GDP growth rate of India may come down to 1.9% (IMF). All these

predictions arc creating an atmosphere of uncertainty about the futurc among the graduate and Authe -Cato 1
postgraduate students, These age group students are very vulnerable and sensetive to such 2
eavironment. W ALl
In this situation the researcher wanted to carry out the study to find out the condition of Principal
the Mental Health of the college and university students of West Bengal, a state of Indian : =
PANSY Grrauh e sl o Gokhale Memorial Girls"College

Republic, during lockdown and how they are facing this pandemic situation,
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Opinion of Undergraduate Students of Selected Districts of West Bengal
about Online Classes During Lockdown

Dr.Newtan Biswas
Assistant Professor
Gokhale Memarial ¢iirls'College
Kolkatn-20

(Abstract)

The entire world is going through the bigacst crisis because of the Corona virus. Most
part of the world is locked down. Most people are confined in their home. Corona virus attacked
India in January 2020. After Janata Carfew on 22 March, India officially declared lockdown on
24" March, 2020. To fight against the Corona virus, West Bengal govemment declared that all
educational institutes will remain close from 16 Mach 2020, except the ongoing Higher
Secondary Board exam. So, in West Bengal regular teaching lcaming stopped from that day.
Large number of teachers as well as the governmeat became worried. Then many teachers began
to take class through different enline platforms such as Edmodo, Google classroom, Zoom cloud
meeting app etc.

Most of the teachers and students are usirg such online platform for the first time. The
present research article tries to find out the expericnce and opinion of the under graduate students
of West Bengal about these online classes. Are they really getting any benefit from such classes
or not is also another topic of this research article.

Key words: Corona virus, Lockdawn, West Bengal, Education, Online Class Uncler
graduate.

INTRODUCTION
Online class is not a very new concept, but both for the students and many
teachers of West Bengal this concept is quite new. The cancept of online class is gaining
popularity today mainly because oFthe threat of Corona Virus. Indi is going through a period of
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A rare flattened tetrahedral Mn(11) salen type complex: Synthesis, crystal
structure, biomimetic catalysis and DFT study

saikat Banerjee®, Pravat Ghorai”, Papiya Sarkar’, Anangamohan Panja™', Amrita Saha""
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ABSTRACT

A new tinrtened tetrakedral Migh spea Mo} complex (1) has been synthesized uting N,O, donor Scnuff base

Mo '-ohl fype eomplex ligand Complex 1 was ized by Xeray diff and warioas spe i techniques. For fusthes
Comnl rcnn undertanding of clectionic stroctuee of the comples, DFT calcolations aud electochemical studics have been
PelcRcecnplE s e pectormed, This is » race empk of a flattened teanbiedral MdIT) salen type Schiff bawe compiex, High spin "

Phesinazinmie wrae like wiiviy
Theorrtical caleulations

configuiation of the metal conter provides no crystal fletd sabil iation energy 19 the rystem and that ks the main
reason belomd the significant deviats f flus salen-type bigand froes planarity. Notably, the propylenic Lo ke
the Hgind provides adoquate flexibility 16 that such an uncommon binding mads of the mben ype Schiff base
Hgzard bocomes possible. Compiea 1 exhibits ewoellen: cazalytic poperty towards oxidetion of caminophenobs in
arrubk condison. Deraibeld kisetde investigaton wpether with the mass spectrometry studies reveal several

mporant infermation relating to biomimetic catalynic activity of the presont complex

1. Introduction

Mangancse is the 12th most nan; eccuming mmace metal found in
the living systems. Coordination chemistry of manganese (s driven by a
part of (13 sccurrence in the active sites of several enzymes in the bio-
logical systems [1-4). For example, in photosysteanll (PS11), manga-
nese centars constitute oxygen evolving comples (GEC) which photo
Iytically oxidizes water to oxygen In the achive site structures of Ma
containing eatalmse [5-7] and peroxidase, the manganese ceaters are
found to coordinate with N or O dinor ligands [

wsed as a primary evidant, [13-17] direct oxidation of small argmic
molecules by molecular oxygen is still difficult beeause of it spin re
seriction chat reduces its reactvity ieverely with ending up of peor yield
{14 211 In this connection phenoxazinane synthase (PHS) necds spe
cial mention for its biological (mpartance, which is a penta copper
oxidase that efficiently activates molecular dioxygen at ambient con-
dition to catalyze the oxidative coupling of two molecules of a wb

stituted inoph o the ph phore in the final

step for the biosynthcsis of acti in D 122,24). Actinomycin [ s an

It s clear that nrumatic hrh:qux mhnl product whick clinieally used foe
of wilms tumors, d and

nature has chosen Mn in the active site of different 1l due
1o its rich redox properties and possibilivies of presence of M fons in
different geometries and stable oxidation states. These enzymatic ac-
tivities of Mn Inspired us to use its model complexes for selective oxi-
datian of organie molecules. I s mportaut o mentica thot synihes s of
4 dly and energetically-effi-
cicnt metal mmpluu is a challenging task for the development of new
chemicals for industrial processes and subsequently facilitating the
advancement of scienve in different ficlds. Oxidation process plays a
cmcial role in organic reaction for the synthesis o( several valmblr
ds in the fields of ph b Is, exc,

Kapasi's sarcoma [24]. So, it Is important to develop metal complexcs
which can eﬁkknlb mimlr PHS by axidizing e-aminophenol w 2.
3-ne ch hore (25).

On the other hand, Schlﬁ‘hm ligands are classical chelating ligands
which are vigorously used wo understand molecular processes oceurring
in biochemistry, material science, clm'tyds encapsulation, a:ﬁmtiun
transport and e, (26,27
Thelr ease of synthesis and reactivity with almost all metal ||ms|m:m|
in the perindic table make them suitable synthons for the development
of chemlstry, has witnessed rich

|m 12} Although in chemical industrics mainly mnlecuht oxygen is

* Corresponding aother,
Email akdnse amdtasahachemjufigmall com (A. Saha).

horps//dodorg/10.1016/Lica. 2019 119176

chemistry involving Hal (Scheme 1) ligand with reports of numerous

Recelved 27 July 2019; Received in revised form 26 September 2019; Accepied 26 September 2019
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A REVISIT TO THE RELATION BETWEEN
IRREGULARITY INDEX AND SCALING INDEX
IN A STATIONARY SELF-SIMILAR SIGNAL
OBEYING FRACTIONAL GAUSSIAN NOISE
GOKUL SAHA!, KAUSIK RAKSHIT?,

KOUSHIK GHOSH? AND KRIPASINDHU CHAUDITURY

(Received 25 June 2019)

Abstract. lor a stationary self-shmilar signal obeying fractional Gaussian noise there is a
conventional linear relation between the irregularity index and Hurst exponent. The Hurst exponent i
coined as the scaling index and the wrregularity index indicates the irregularity for a scll-afline signal.
The commonly used range of iregularity index with the boundary cenditions are found as consistent

for different ~iationary sell-similar sigrals obeying fractional Gaussian noise but the familise loear

relation betwoon these two indices does not seemn to be consistent in all such cases. To get rid of this E
problen instead of taking a linear relation we contend o take a cubie relationship between these two

indices together with the same boundary relationships. The present consideration possibly construes ‘
the matter towards a persuading inference, ;

L. Introduction. A stationary signal is one whose primary statistical attributes
like mean. varianee, antocorrelation ele. remain more or less unaltered at different
phases of time or space. On the contrary for a non-stationary signal these statistical
propertics show prominent changes at different segments of tiine or space,

A signal (€), where £ is either time or space variable, is said to obey a fractional
Gaussian noise (Mandelbrot and van Ness. 1968) if

(a) x(£) is stationary

(b) The transition of x(¢) to x(£ + &) for an increment 71(£, &) = x(€ + &) — (&) is
n(0,1) for every &'
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A simple triazole-linked bispyrenyl-based
xylofuranose derivative for selective and
sensitive fluorometric detection of Cu?*
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Triazole-linked xylofuranose derivatives having one pyrene or two pyrene moieties were
y B ODE D Py Gokhale Memorial Girls” College

synthesized and their fluorescence properties towards various cations and anions were
investigated. Only, bis-triazoles appended bispyrenyl-based sugar derivative 1 exhibited
selective and sensitive fluorescence quenching effect in the presence of Cu®* ions over a
wide range of cations and anions in acetonitrile. The ON-OFF type fluorescence response R
of 1 was explained by the conformational changes from strong excimer emission of U 6 MA R 2L¢,
pyrene to weak pyrene monomer emission due to an interaction between Cu?* and

inward-facing triazole groups. The limit of detection (LOD) of sensor 1 for Cu?* was found

to be 0.15 pM, which is well accepted as per WHO's guidelines.
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Sustainable Development and Hierarchy of Needs in Global
and Indian Context

Dr. Newtan Biswas
Assistant Professor
Gokhale Memorial Girly' College, Kolkata-20
newtanbiswas85@gmail.com

Abstract

The widely accepted and quoted defimtion of Sustainable Developmeni reads us.
“Sustainable development is development that meeis the needs of the present without
compromising the ahility of future generations to meet thefr own needs.” (Report of the World
Commission on Environment and Development: Our Common Future). Here the most important
concept, according ta the present researcher is ‘meel the need .

The ‘need” of buman beings is very interisting as well as peculiar.

Abrakam Maslow nieely tried to depict this amazing 'need” of luman beings. He first mntrociced
the concept of a hierarchy of needs in his 1943 paper "4 Theory of Human Motivation” It is
hasically @ motivational theory, comprising a five-tier madel of human needs, ofen depicied as
hierarchical levels within a pyramid.

The needs. from the bottom of the hierarchy upwards, are: physiological, safety. love and
belonging. esteem and self-actualization.

s per the theory the needs lower down in the hierarchy must be satisfied before individuals can
attend to needs higher up.

Now the guestions are, to what extent huanan beings are satisfled in terms of their physiological
need, safety need, love and belonging need, esteem need end self-actualization need?

Is it possible io fulfilt all the needs as said by Maslow in his hicrarchy of needs?

Even, if the ‘needs’ are not fulfilled, then how can we achieve Sustainable Developmem?

Tts all about amazingly misterious human mind,

In this article an attempr has been made to find our those answers, because if the ‘need’ of the
present does not ‘meet’, as per Maslow’s theory then the concept of Sustainable Development
will remain confined only within books and seminers. We need to think criticall and seriowsly 10
achieve Sustainable Develapment.

Key Words: Sustainable Development, Meets, Need, Fulure Generations, Hierarchy of Needs.
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Professionalism of Teacher Fducators Regarding Obligation Towards Student
Teachers, Through the Fyes of S udent Teachers in Selected Districts of West Bengal

Dr. Newtan Biswas
Assistant Professor
Gokhale M emorial Girls' College
Kolkata-20
newtanbiswasBS@gmail.com

Abstract

In this 2019, we lost many things es Indians. Rapidly we are loosing our tradition, our
cultural heritage and above all our identity. In doing so, we are accepting the westem lifesty le.
With the influence of ever-decpening globalization end development of information and
Lechnology and the rale playing by media, our identity is re-shaping and givingus anew cultural
identity. We need [0 save our own uniqueness- our identity.
The entire world agrees with the view (o impart professionalism amon g teachers. The process
las started carlier.
Teacher educators are also o part of teaching community . Their role is no less important. It is
they who make teachers. They also must behave in a professional way. Now it is the time to
evaluate them from the professional point of view. The leamers are considered as an important
part of teaching-leaming system, so, while evaluating the profcssionalism of teacher educators,
the researcher tries to evaluate the professionalism of the teacher educators, through the eyes of
the teacher-student, who are pursuing or have completed B.Ed from the ingtitute recognized by
NCTE in West Bengal. The teacher educators must be responsible towards the teacher-student,
society and their profession, as that the future tcacher can shape a better socicdy. So, the dream
of a good socicty remains in the hand of teacher educators.
In this research paper an attempt has been made to evaluate the Professionalism of teacher
educators regarding their obligation towards the studert teachers, through the cyes of student
teachers in West Beagal
Key Words: Professionalism, Teacher Educators, Student Teachers, West Bengal

Introduction:
Change is an inevitable part of human life as well as socicty os a whole. If this change
comes gradually, step-by-step then it becomes spice of life, if not, the individual or society may
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A NEW PROPOSAL ON THE RELATION
BETWEEN IRREGULARITY INDEX AND SCALING
INDEX IN A NON-STATIONARY SELF-AFFINE
SIGNAL OBEYING FRACTIONAL BROWNIAN MOTION

GOKUL SAHA!, KAUSHIK RAKSHIT?, KOUSHIK GHOSH?
AND KRIPASINDHU CHAUDHURY!

(Received T December 201)

Abstract. For a signal the power spectral density p(/7) nsually follows a power law given by
p(F) x 2= (F being the frequency). This power law index o s known as irregularity index. This
relation was frst observed by Johnson (1925). Since then this power law relation has been experienced
i dilferent contexts of Physics, Biology, Technology, Ecoromics. Psyehology, Language and Music,
For a non-stationary self-atfine signal obeying fractional Brownian motion a linear relation between
the irregularity index o and Hurst exponent H was proposed as o = 1 + 2H {(Higuchi, 1990). This
Hurst exponent is coined as the scaling index for a self-affine signal {Hurst, 1951). We have 0 < H < 1
(Hurst, 1951) and eventually this gives 1 < a < 3 obeying the boundary principles as H = 0 when
o =1 and H = 1 when @ = 3. Although the present range of o with these boundary conditions
are found to be consistent for different non-stationary self-affine signals obeying [ractional Brownian
motion but this linear relation between a and H does not scemn to be agreeable in all such cases. To
resolve this issue instead of taking a linear relation we argue Lo take a cubic relationship between these
two indices together with these boundary relationships. The present consideration possibly interprets

the matter towards a convincing conclusion,

1. Introduction. A stationary signal is one whose primary statistical features like
mean, variance, autocorrelation ete. remain more or less unchanged at different phases
of time or space. On the contrary for a non-stationary signal these statistical properties
show conspicuous changes at different phases of time or space. Non-stationarity is often
revealed as time variability or space variability like periodicity, monotonic behaviour,
step resembling trends, random walking etc.

A signal x(&), where £ is either time or space variable, is said to obey a fractional
Brownian motion (Mandelbrot and van Ness, 1968) if
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Prohing the type-I1 seesaw mechanism through the production of
Higgs bosons at a lepton collider
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We investigate the productivs and decays of doubly-charged Higgs bosons for die Tvpell seesaw

ismatan e'e collider with tvo center of nuns cnargics. 'y
iliy hadmaic fual slates i detas ] Lower mass ranges cun be pobed i

350 GeV oad 3 TeV, and amalysc
the 350 GV un of the

collider. while high mass ranges. which are beyond the 12 TeV Large Hadron Collider dscovery reach . cun

be peabed with

int
chasged Higgs boson in the 2

lun
future ¢ ¢ collider

DOE 10 08y sRes D98 (15023

L INTRODUCTION

disconery of the Higgs bosan at the Lurge
Hadron Collider (1HCL we start 1o develop an under-
standing of how e standaed owdel (SM) fermuon @l
sange boson musses are genented in terms of the Brow
cot-Higps (HEH) mechanism However, one of the
an pudes thet sl remans undear is the ongin of light
neutring masses and ruxings. The same BEH mechanisn
carn. in pancigls be emplayed 1o generte Dirae mass of SM
neutrinos by extending the SM 1o ieclude night-hunded
newrinos. However, the required larpe hicrarchy of the
Yukiwa couplings mises uncomforinhle questions. A
complewly different ansatz is that newtrinos are thelr
owa antiparticies and hence, their musses have 2 different
orgin than the other SM fermions. A uny eV Majorana
neutrinog mass can be generated by the seesaw mechanizm,
where light neutrines acquine their masses from o lepton

'ugmu.ﬂwnlil e in
mnmmnlntr: horesin
ol prhiy s _gmmlulll
'mjly@wpl: res.in
"michael spannowsky @ durham.ac.uk

Published by the American Physical Sociey under e ey of
the Creative Cormons Aftribution 4.0 Iueawtional licerse.
Further distriineion of this work must wisiniain @tribution 1o
the auaher(s) and e rmblmrd article’s ritle, Jowrnal eharon,
and DOL. Funded by SCOAP"
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= 3 TeV. Fur such u beavy Hgzps boson, the
resubting i far s, We parform & substruciure mnaly sis (o reduce the hac
charged Higgs boson in the mass range B00-1120 GoV can be discoves
rated luminesity £~ 95 th! of data, For 380 GV acntern of mass o
g 160-172 GeV, a S sigolficance < be wchievad with o
aoity £~ 24 ™' Thercfore, a light Higgs boson can be discovered unmediately dunng the run of 2

1 decsy prohscts are <ol e,
round and find that 5 deubly.
\!unn" the 3 TeV run. with
hit for the diubi
v integrated

Nowe

pumber vielamge ANV d o S opetator LA |
1 forbadden as the lepron numbe

v oof the SM. violated by quanmm

three proposed categories, commonly known
1 and 117 seesaw mechanisms in whick the
SM is extended by a SU/(2), singhet fermion [3-9],
SU20, wiplet scalar boson [10-13], and ST42), wiplet
fermion [I14]. respectively. 1o particulr, the second
possibility, e, where a miplet scalar field with the
hyperchorge V= 42 15 wdded 10 the M, is the simplest
nudel with an extendal Higgs secton The neutid com-
poncat of the tiplet acquires @ vacuum expeciation value
(vev) ¢y, and geverates peutrino masses through the
Yukaws intractons, Pedaps, the most appealing feamre
of this model is its minimality, The same Yukawa
intermction between the lepton doublet and the triplet
scalar hiecld gererates Magorana masses for the neutzinos,
and alw dictates the phenomenology of the charged Higps
basons,

A number of deniled swdies have already been
perfonned for the Hadmon colliders like, Tevauon [15]
and LHC [15-29] o search for the triplet Higes scenarnio.
One attractive feature of this model is the presence of the
doubly -charged Higgs boson, amd its distinguishing decay
maodes, Depending on the uiplet vev, the doubly-charged
Higgs boson can decay into same-sign dilepton, smne-
sign gauge hosons, or even via o cascade decay [16-18]
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Probing nonstandard neutrino interactions at the LHC Run 1l

Debajyoti Choudhury *, Kittiman Ghosh ™, Saurabh Niyogi
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1. mtroduction

Iveusion measuremeats of e prutning ming pansieters,
made over the past few decades hae signficantly shomened the
fist of unanswered questions in the standard coenario ta st the
tswes of the newring mass hierarchy Le. signismg) 1, the O phase
and the correct octant for the mixing angle v, While the simplest
ey w0 generate neutrino masses is (o add right handed neutming
pelds to the Aandard Model (M) particle content, it & hard to
exaphainr e extieme anallness of the sid nwsse, Several scenae
ls gang beyond the SM have beea proposad 1 this end, often
Ty up with otlies unanswered questions such as {elecoweak)
lepogeness [1.2]. neutring magnatic moments [1=6] and even
dark energy [4.4] (by mvokimg neutrino condensates). An agnos.
e s 1o add five rerms with the

recetvesd ezt AN i the wike of epored marsalics i leplone B-decays We dcnnnstrate heve that
much of the paaneier space sccessible © suth dodicated nownne cxpesments b already ruked ol by
the RUN 1 daws of the Large Haddion Colller experimen.

2018 The Authars. Published by Esener BV

e aiticle wades the CC BY licease
it V4V, Hunded by SCOAP

e for such NI exists, cestain
|. together, strongly indicate
& new plysics scale of a few | 111 Not only 5 the cxistence of
amlogoas newring-N: bie. there exiat Hworetically well-
matnated scerarion wherein NS would manidest primarily in the
neutring sector (e, those redered to carlier). Conseguertly. the
search of NS constiintes a mapor stated god of neutnm exper-
menis. We demanarrare, in thie lerter, that much of the parameter
spae that such a future dedicated neutiine experisient would be
senative W, can akeady be ruled vut by an analyss of the LHC
data,

A suficiently biw energies, & wide class of new physics soe
naiies can be pametized, ma odel idependent way, through
the use of effective four-lenmon intezaction erms.' The imvestiga-
tion of these assumes further importance o the aforementioned

n lepanic B-decay:

symmelnies and particle content of the SM, which nanually leads
1o desied oy Magrana masies for the left-handed neotrinos. Ie
(espective of the appmach, once new physics & invoked (o cxpldin
the noa-zero nedtiing masses, it is unnatuial o exchude the po-
sbiliy of nan-standard interactions (NS1) as well Indeed NSI has
heen studied in the context af stmospheric neutrinos [9-74), CIT
vidation |15,16], violtion ef the equivalence principle [17], large
extra dimension models |17], sterle neutrines [18-2
experiments | 21=24).

© Correaponding nahor.
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L
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lies in B-decays are guite well-explaned on the introduc-
rion of such temms [37] While these, in general, would incarporate
bath charged-cument | CC) and neutral-curent [NC) interactions,
we shall confine nurelves larpsly to the latter (coming Back tn
the former only later] The dimersion-6 feutrino-quark interac-
tioms can, them, be expressed, in terms of the chirality prjection
opertaes Py (X w LRI 38

La= ~2V2GpeES (i Pxq) (Fu " Pvp) + Heeo,

! The stwinus cavex & the sitmation wherr the NS is accarionsd try 3 hght twell
belas i weak acae) mediater [11-14] Nat only d wich madel nred uknendl
femoanis complina. tbe eradid it eativie ard B0 uified GramEt is
pawrible. 1hence wo shal ¢achew 3 wsion of the Lame.
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Dynamical behaviour of an exploited fish species
obeying modified logistic growth function with
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Ahstract

In this paper we dis analyse a mathematical mode! 10 study the

dynamical behaviour of an exploited fish species which obeys e snondifived
Logistic growlt fiunction 1] Fishirg 15 permitted afler imposing tax per unit
harvested biomass by the Government o private agencies in order o control
over exploitation. The sicady states of the dynamical system are determined
The local stability for the non-unvial steady states is discussed. The global
siability of the non-ivial inteior equilibrium is also studied It is also
examined whether the system possesses any limit cycle. All the results are
illustrated with the help of four numerical examples.

Keywords: modified logistic growth function, steady states, vaciational
matrix, local stability, limit eycle, global stability.

L. INTRODUCTION:

Fish is a major renewable resource for the human community. However, some of the
fish species are likely to become extinct due to excessive harvesting. So the
Giovernment or the private agencies have to monitor and regulate the over exploitation
of the species. Various techniques in regulating fisheries have been discussed by
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