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Impact of Electron-Withdrawing Effect on Sigma Hole Via Bromine-
Based Interactions in Zn-5,10,15,20-tetra(4-bromo-2,6-difluoro
Phenyl) Porphyrin
% Rohith Phaneendra Bandaru, Ramjan Patra, Ananda Kumar Jams,
and Bharat Kumar Trpuramallu®
B Aead Online
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Ci‘t This: Cryst. Growtly Des. 2023, 23, 59755565

ACCESS| bl MAserics & Moce | @ supponting Ffoemation

ABSTRACT: This study p the of novel supramolecular structures
based on cuastom-designed porphyrin Itnkor Zao(I1)- S,lo.ls.w-l-xn(J boom&bé
difluoco phenyl) pocphyrin (Zn—BFP). The porphyrin was

designed to introduce electron-withdrawing fluonne atoms near bromine atoms. The
inclusion of fluorine atoms at 2,6-positions nn:ﬂams tho polarizability of bromine
2tams to participate more actively in hal tions. The porphyrin
Zn~BFP was syathesaed by Adler's mnthnd and fally characterzed by 'H NME. The
sbsorbance, emission, and electrochemical studss of Za—-BFP were conducted to
reveal the inflsence of fAuorine substitwenis om the optical and electrochemical
properties. Three new supramolecular solids [Zn(BFP)H.O)]-acetone (1), [Zn-
(BFP}(NA)I-2DCM (2), and [Za(BFP}5-Br-NA).] (3) in crystalline wers
synthesized by employing Zn—BFP with axial linkers nicotinic acid and 5-
bromonicotinic acid. The axal lind provided A ntersction sites in the
form of COOH groups to mvolve in hydrogen bonding. Detailed single-crystal X.ray diffraction analyses revealed the existence of
diverse halogen booding contacts Br-Br, Br O, and Br-w and hydrogen bonding motifs O—~H- O between the metalloporphyrin
units leading 1o 1D chains and 2D supramolecalar sheets. The findings of particular interest are the existence of relatively shortest
Br-Br: m o d 2. Hirshfcld surface analyses revealed the contributions of various interactions toward the stability
of the extended architectures. Morphological studies suppocted distinct supramolecular features exhibited by the Auorine-appended
porphyrins. Elactrostatic potential isosuriboss with the asd of density functional theory ndicated that nnomm atom substitution at

the 2,6.p of the br phenyl mosety enhances the o-hole potential by 5.2 kaal /mol, ck VSRR g the exp of the
a-bole.
| INTRODUCTION engmeering has resalted in namerous appealing crystalline

The porphyrin core is 4 mayor component in several enzymatic
and brochemical pro<esses owmg (o its unigque photo and
electrochemical catalytic propesties.' ™ In several natural
systems, the p yrin moieties are arranged together in a
highly well-defined manner; hence it is imperative to constnact
maulti- plivrin assemblies 0 mimic nature-derived assem-
blies.” " Metalloporphyrin architectures are remarkable
because they leverage the distinctive geometric and photo-
physical characteristics of porphyrin molecules for potential
applications in light harvesting, oxygen transport, catalysis, and
other fields," """ Additicnally, the inchsion of coordimating
srouaps at the G-pyrrolic or meso positions oﬁen leads to a

ty of coord ris in the cr phase ' "5
The formation of porphyrin architectures through self-
assembly in either liquid or solid form has been utilzed to

ation

structures, which can be attributed to the limited flexibility of
their molecelar backbone and the availability of maltiple sites
for potential functicnalization.’ ™ ™

In the past few years, halogen bonds have been Identified as
impoctant contributors toward the stability of divesse supra-
molecular architectures.”' Halogen bonds are one of the most
important contributors to design stable protein-ligand
complexes.”” °' These noncovalent interactions possess
characteristics comparable to hydrogen bonds, particularly
their robust directional nature and electrostatic nature ™ A
halogen bond can be best describad as the electrostatic

Received:  May 4, 2025

R.xi\l |iIi iI iiii

=

produce molecukr and supramolecular systems with adjustable
physical and chemical characteristics, including the ability to
harvest light and exhibit microporasity.’™'” Significantly, the
use of anyd porphyrins and their metalated derivatives in crystal
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Luminescent Ruthenium-—-Terpyridine Complexes Coupled with
Stilbene-Appended Naphthalene, Anthracene, and Pyrene Motifs
Demonstrate Fluoride lon Sensing and Reversible Trans—Cis
Photoisomerization

Tanusree Ganguly, Scumu Das,—. and Sujoy Baitallkk™

E Read Online

Artice Recommardatons |

Ote This: nerg Chem 2024, 63, 5833-6897

ACCESS| | Motscs 2 Mere | @ susponirg Infommaton

ABSTRACT: A mnew family of | h leptic Ru(ll) terpyridine
compleses coupled with PF fed nap 1 an and pyrene
motifc ® reported. Each of the ¢ pleves features 5 ly intense emiscion at

room temperatare having 2 Mfeténe of 16.7 ns for naphthalene and 114 ns jor
anthr while a sabr 11 elev:ttd of 83 us was observed for the
pyrens derivative. All the thres dicpd aple in the pos

potential window dae to Ru?*/Ru** oxidatica bat muluple seversible and/ox quasi-

reversible peaks in the neg = 1d i of the redection of the
terpyridine ies. AL the corapl iectively sense o oamong the studied

1 via the y of A1 %. The interaction
ovent is monitored thmegh absompticn, smision, and 'H and 'F NMR

spectsoscopy- Add.lu‘:-uuy, upon wilizing the stilbenes modf, reversible rans—ch
isomerization of the complexes has been undertaken upon aleérmate treatment of
vimible and UV light so that the complexes can act as potential Fl\otomolocu!m cwitches. We alao carried e the amca scnsing
charactertzation of the s form of the co Theoreticad i al theory 1s also executed for a
selective cormplex (aaphthalene derivative] 1o elucidate different noncovalent -uerad-mu ﬂ'nl are operative during the complex—
fAuoride intesplay.

B INTRODUCTION

Noncovalent interactions compnsing hydrogen bondmag, r—x
staclang, CH -, cation-—s, and anion-—r interactions Rave
orch o diverse ﬁdds of supza-
molecular chemistry and structumal bology 77 Aldhough these
forces e weale their appearances are manifested in monifold
interdisciphnary areas that encompass matenal science,
catalysis, ceystal cngincering, and biologr.'' 7' This som of
interaction is responsible for muntaizing the basic structurss

well a3 the active in phov al molecular
device: and machnee b, takirg advantage of their robadtrec
and favorable phwuph?—nul. phowchermical and elecwo-
chemical properties. T Two categories of polypyridine
ligands are wsaally cwployed to desiga the Rulll) complexes,
viz, bipyradme-type ([Ru(bpy), 157, bpy = 2,2 -bpyridine) and
te -type ((Rulrpy) 2 q,y - 2,2":6" 2" terpyridine).
The rhotophy=acal and, = pamiculasr, the lummnesceace
properties of [Ra(bpy ). -type derwative: ace fir supesior

s= an

because of the

of vital living osgankme <uch ax DNA, RNA, and protein ="

The occamence of this type of weak intesactions also
intsoduces a mew borizon m the held ot supramolecular
chemistry of anions such 25 anien | = and =,

anion transport, and many more

In thic work, our 2im ic to recognize speciic anies through
the intermediacy of various poocovalnt isteractioas, vic,
hydrogen bonding. CH—x. anton—g, and r—x stackimg =" ™"
ln onk: to achieve car objective, we employed heretn Ru(Il)
of polyh ydlc ligands as they offer muluple

ptical channels to the —armon intesplay. L
Uty pry s laved Fa(I1) s\.u.l,)lt-u:: lasvs Lern camphored e

sueable dispusition of their Jowest-lying

emissive triplet metal-toligand charge transfer ("MLCT)

<tate that is well apat from the nonemstmg triples metal-

centered [*MC] state. " Bul. the bpy-type Egand always
duscoe the baocieal with mi of &

(A and A), the scpamation G ek very tedicas. On the

other hand, the terpyridine-type Igand always yields rod-Eke

Received Jareaary 25, 2004
Revised:  March LS, 2024

the poterial busldizg blocks in nnneunus ap;iluh.ons sud: as
dye senaitized solar codls, I 2
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Chemically Bonded Pepsin via Its Inert Center to Diazo
Functionalized Silica Gel through Multipoint Attachment Mode: A
Way of Restoring Biocatalytic Sustainability over “Wider pH” Range

SRS hailia Mishea,” Ankit Ghosh,” Basudev Das, Tirtha Biswas, Tanay K. Mondal,
Bhavya Srivastava, Sncha Mondal,* Dipika Roy,” and Bhabatosh Mandal®
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ABSTRACT: Proteolytic enzymes plzy a pivotal role in the ]
indastry. Still, b of de applicabality at

their Jevel of best catalytic effcency over 2 more comprehensive o Ve,
pH range, p ! i over pH &, bas not
been fully developed. On the other h..nd. enzyme immobdizatson

Selvent pH range 2-84

following 2 suitable protocol is a long pending issue that &
determines the coaformational stability, specificity, selectivity, |2 -
2 macramokcular feldisg
o
1

remsin sachanged

enantioselectivity, and activity of the native enzymwes at lomg-
range pH. As 2 bridge between these two findings, in an atterapt &t
2 freezing temperature 273~278 K at an alkaline pH, the diazo
functionalized silica gel (SG) surface has been used to rapidly dsazo W
couple pepsin through its inest center, the O-carbon of the .
phenclic —OH of surface-occupied Tyr residues in a multipoing
mode: when all the various protein groups, viz.. amine, thicl, phenol, imidazole, carboxy, etc., in the
those belonging to the active sites, remain intact, the h nbailt among themselves remain Thereby, the
macromolecale’s global i and hel the statas quo. The d ion of the SG-enxzy fi as
(SI{OSi)y {H20), m}b. [—O—Si{CH,);—O—CoH—N—N"},- {pepsin}-yFH,O; where the values of n and y  have been determined
rupe:tr-vly as M? and 188, The .M-nd pufcnm the catalytic activity much better at 7—8.5 than at pH 2-3.5 and continwes for up

to six any app &
= INTRODUCTION segiosslectivity. They work <fficiently and are 1
Pepsin is an end) idase that is ol 1 &n an inactive form Eriendly harsh external infl viz., high p

temperatures, and stringent chemical environments. Dts‘pll:

h ! Hydrochl 1, which prod 1
in the stomach lining. Hydrochloric ack ich produced in e e ot e e =

BASIfiC MBCOsa, COmverts Pepsin Into its active conformation at

an optimam acidity {(pH 1-3) for proper ﬁ_,,,,_m,,m& Pepsin lamized. While ¥ exhibit 5 catalytic ivity ander
works with two mhn ! vp- and mild conditions, their s(ahﬂxly and activity are questionable in
trypsin, to deg; in the dig system. The three vitro. Emzyme i the resili
enzyme candsdates w-mr the first to be isolated in crystalline ¥, and recyclability disady of using in
form.' In addition to lhrn -.ruo.Aal role In gastric digy Juti Jei them ind My and ially viable as
action, they exhsbit effi that B 2 Iysts. ™" 1L has b essen-
seriously affect humans” bealth, tucb as HIV,* ‘and Alzheimer’s tial and technically bencficial in food p i where a
disease.” Pepsin t“cnlnﬂ in reducing the risk of allerg prot free prod 1 ngg.ds to be argently
of p g the i 1 lumen® In the ix d; i S 1 s
weo analysis, pepsin Is most efficient ia deaving bonds . d theough their | 5 ' The bi

involving aromatic amine acids, phenylalanine, tryptophan,
and tyrosine. Of the many proteases Investigated in

Received: October 14, 2023

'] h. ki t
commercial cheese making. peprin becoﬂ;e;e the mos Mcoxtves bacig2ary:
applicatson of pepsin is in produci in by y and Accepted: Decembes 20, 2023
s pasticulaily the low sllecgenic §o0d5." Published:
The & in bi I for ch 1 e is
continucusly growing foe their high stereo-, drc'no v and
e S0 L e 11
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Three-dimensional nonlimear ion acoustic wawves near critical
density in magnetized negative ion plasmas

Akash Biswas', Debkumar Chakraborty¥ and Samiran Ghosh

Department of Appled Mathematics, Unireersity of Calowttas, Kolkata, India

AEBESTRALCT ARTHOLE HESTOHET

The= reorilimear d:.lnarri-:: of thires=-dimensicnal iomn aocoustic wases Eaoaresd 1 Saogqust 2023
mesar critical dersity in plasmas consisting of electrons, positive Socapied 29 Ry 3034
amd megatres mons in the pressmnces of & wniform ext=rmal mag- [ ——

netic fsld are inwestigated. n the wesk nonlinear and dispersive [rmmey -
Emit, the nonlimear wave is shown o b= gowverned by a Gard- |mmrﬁm,";u-ﬂd:

ner—Zakhiarow— Kurnetsow (GIK] =quation, whach is alsc shown to rezn bnear strstores
k= ntegrable in the sense of Paanlew® onby on the traseeling s
frame. The invariant Painlewd analysis prowides the anabytical solu-
tions in the dosed foom of solitary, cnoadal, dowub ke layer 2nd bapolar
structures. The Lyaspunow stabality anabysis shows that the statson-
:;'Ffsci'lzr!.rmh_lrei: ahways unistable= duse to the three-dimensional

ect_Finalhy. the stability of one-dimensicnal solitary wave hasbe=n
checked in the transwerse directson and the regicns of stability {and
instability] hanee been separated i terms of parameters. The resoles
ars @n gualitatnes =greement eath the chservations o masgnetioed
plasmas with megative ions.

1. Introdwction

Plasma consisting of elecrons, positive and negative ions is called megative ion plasma.
This kind of plasma can be found in astrophysical [1-3] and exgperimental setup [4-8].
Hegative jons can b produced in various experimental sstups swch as micnowave driven
multi-dipolar electron cyclotrom resonance plasma sources or intense lasar fields and its
axistence can be obsarved in earth’'s magmetosphers, Titan™s ionospheare as well a5 outer
solar system plasmas. The response of the plasma disturbances is modified when heawvy
negative lons are intredouced. As a result, two different jion modes namely high-frequency
Largmuur type and low-frequency acowustic type ooour [8]. The presemce of megative lons
enhances the phase velodty of on acoustic wawe (LAW) by reducing electron shielding and
thereby resduces the effects of Landau damping [, 9].

Plasma is a nonlinear dynamical system with many degrees of freedom and stable mom-
limnear coherant structhures can be generated whaen the wave nonlimear wawe stespening is
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SABSTRSACT:

Sri Sunrnoibimdor = =a great edwrationist, Ehilosocpher =
maticnalist. He has mmads am extremeashy special oormoribuaticon o
the swubject of edwration. In real-world applications, he combines
Wilaesterm armnd Inedian philosophy. We mosess o matsraalisomn bo
spirmtualisrm wwith his |life philosoping. I the =sphere of ndian
=dwcatiom, S Aurcbhindos philcsophical ideas are anigue. By
Ffostering individual wvirmus throwsihh education, he hopes oo make
Iredian socdety just arsd cont=nt. I this arthcle, Sri Auarcobimndo’s
principles, philoscophy, naEationalisom and edwecation has bBesen
discussedd

Feyweords: Principles, Philocsophy, Matiomalism, BEdwucatiom.

NPT R DT P

D Awsust 15, 1872, Auwurcobindo Ghosh wwas bosm in Eomnagar,
Calocwtta, im the Indian region of Bengal. His mother vewas Swwarmalata
D, ared his fatheaer was Krishmadhan SGhosh. Dr. Ghosh, his fatheasr,
wwished o irestdlll im hErm thee values of westerm socisety. SAs a r==swit,
he received hiis elemrmsaentary edwcation at the Irish Chriastian School
il Carpgeslimg. I ornder o protect Auarcbhimdos o anvy ndiam
influerncs, his father ook him o England wihen he swas sewven years
omid. He spent fowrt=sen years im Enmgland, attendine Camibrsdges,
Fl=ancheaester, @and Lomdomn for his edws.cation, umnil 1893 He became
E=1 m=mber of Tmhe sStudent ocrganisation Irrdian Rajlis while
attending Cambridge. To =s=wuppost the advancernmeaent of Fis
homelamd, he fownded a oowert crganisation bnoswssm == " Lotws Srmed
Daggesr." Auvrobindo pasticipated im the LIC S5 oocmpetitiorn in 18590,
placing first but losaing the rding festival . He returmved o Iedia im
1393 and began wworkimg for the state of Baroda as am English
professor at Baroda Colleg=. He began s=rving =&s the primcapal of

t= T
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Assessment of diversity of Odonata fauna in selected sites of
Purba Barddhaman district, West Bengal, India
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Taceity wes Libelifidan, with 24 species. A few major Sndiogs from this stody wers Lo dolobe s,

Lo L inclices, and Agriccnernis kafiage. This s the Sest systematic shudy of odonatas from this districs, aod it
Hustrates the value of this densely poslated datiict for further expioretion due to its Hgh agicdtur o Sertiiny.
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Abstract

Traditional macroeconomic theory explains inflation as the result of excess demand surpassing the
full employment level of supply. Howewver, achieving full employment doesn’t necessarily mean that
the production system is operating at its maximum capacity. VWhen production falls short of its
potential, this underutilization is commonly observed in imperfect markets, and it can be one of the
facvors coneributing to inflation. Additionally, excess capacity can have adverse effects on the overall
economic system, potentially leading to lower income generation. In light of these considerations, this
study develops a theoretical model that incorporates capacity utilization, inflation and per capita GDP
(PCGDP) as the key indicators. It empirically investigates whether there are long-term associations
and short-term dynamics among these wariables in a panel of 28 countries (| 4 from developed and 14
from dewveloping regions) owver the period 2003-2019. The findings reveal that there are clear long-
term relaticnships among the variables. In the short term, capacity utilization and PCGDP are found
to influence inflation in the dewveloped countries, but this relationship is not observed in developing
countries. Conwversely, PCGDP iz influenced by capacity utilization and inflation rates in dewveloping
economies. Interestingly, there are no causal relationships observed in the panel of all the countries.

Keywords
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Introduction

The melztonship betwesn inflathon and unemployment remains a central forus of ressaach m
macroeconomics. In Keynesian theonies, inflabion is offen regarded as a consequence of excess demand,
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Structures, electrical properties and catecholase-like activity of a series of 555
new copper(ll) coordination polymers supported by azido bridges
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ARTICLE INFO ABSTRACT
Foywerda: A series of new coppes(ID-aido complexes of mwcma(mu‘xx.,xm.(n-um’x;.;
Schlll o Nadle (20, st bigsscdens [ColL2)uy, - Ph)l:(!)l'l-ﬂ.'— N-buryl-N-(5-
a N-braryd NS HL® — hwwx 2-dhdng] nm
\E T S PARES Leen and o of 1-3 have beess

Ol e sty teclmiques such as clemental analysis, PTIR, LV- vh.dd@eaymxuywm-uh»mywu

asmlyses of 1 and 2 cevesd that the mooomerie units of 1D polymen are istercomnected via the o s-exido

The arcund Be coppes(ll) centers in 1 and 2 cun be Dest deseribex] s distorsed
square pyramidal esvirmmenss. Complex 3 thows & centrosysisweiric straciure with two copper(iD centers that
= hedd togetier by gy 1 -azido ine e s e el studies of
1-3, boh direct currest (&) and altematioy currest (oc) amadyves have bees carried cut beses] co the wmetal-

Q23 d (M-S-ND) sheet of e filus asd the msetel complex
contact ex] by ressfer Jengd method (TLM) The derk
voltage cluracteristies of Alcomgplex (1/2/33-A1 are Seg duml ack-to-tack
Scottky berrier dicde strecture. The voltsge vasriations of the device currest under undsation (400-700
nm) cGessly the phol of ese The dt—shmlm

aeriel of 3,5-di-tert All theee i
twenls of 3,54 (3,5-DTB0) 1o 3,55-tere buryl-ogeiscos (3,5-DTEQ)
with tursover oumbers 14.76, 33,92 and $1.02 b~ " for 1, 2 and 3, respectively.

1. Inroduction in molecalar structures and low cost [26]. Generally, the organic ligands
with N and O donor atoms are mostly used for consoruction of such
Metal d Schiff base di polymers (CPs) of first row coordination polymers [27, 23], Goordln‘uon polymers are normally
series have nmndzddmmmﬂml-:duu organic-inorganic solid hybrid by unics
decades [1-5). Different strucnaral d and Irify Jotned through different bﬂdglngugmdshmummu
uses In non-Mnear optics [6,7], magnetism {5,9], solar celf [10,17], lighe pscudo halides lfke azide [29,50], thiocyanaze [17,] 8], dicyancamide
emitring dicde [12,]13], sensor [14], Schowuky barrier dﬁode ll".",, [31,3Z]), cyanate [33,54], ezc. and bence, they provide a high stroctural
photosensitive electronic device [17,1£], selective gnnange [« 5 flexsbilizy (18],
maﬂsngenbdlryl.:l o {20,217}, bl y (22, scvaurecemworxshave Iready thar ble band gaps,
<llndc.unlyn:ld‘41mbetho-emmpoundsapphcnhlehnwle I . charge bk charge energy, the
range of flelds. These types of P d d much dnrknndmmnmnned currenrfvnmge chnr-rxa-uu:sofﬁmsd:pﬂty
of researchers de 10 thelr easy , great barrier dicdes and good electronic properties of s play a crucial role in
(5. Sahe).
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A STUDY ON AVIAN SPECIES DIVERSITY IN
PURBASTHALI OXBOW LAKFE AND ADJACENT
AREAS WEST BENGAL, INDIA
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ABSTRACT

Purbasthali Chibow Lake (also knowmn as Chupd Char) 1s made by the GanpesBhagivaths Fiver on its Western Bank, in
Pwrba Burdwan Dhestrict, West Bengal, India Different fypes of animals hke Fishes Arthropods, Mollosks, Rephles, and
Bird=s can be seen in Chupd Char., Due to abundant foeod availlable throughowt the sear in the form of agquatie Arthropods,
Molluzks, Fizhes, etc., the lake atfracts seweral birds throughout the year. A large mumber of nugratory birds come to this
lake during the winter season The present stoady deals weith the bord’s diversity and snaby=es the rmomber of birds in
Purbasthali Chrbow Lake and also idenfifies them About 95 avian species belongsing to 15 orders and 34 families were
recorded durmg this study. Arsong the recorded awian species, 59.3 %4 were residents, and 407 % were winber magratory.

Keywords: Axian, Purbasthali Oebow Lake, Agquatic, Migratory Birds, Dhiversiiy

INTRODTNCTION

VWeilands are the most productwe and biologically diverse ecosystern in the world which serves as an ideal hoowe for
different types of ammals, plants and mderocrganisms [1]. Birds are one of the important mmdicators which determine the
bealth of the Wetlands [2-4]. Asian Species play a crucial role m many fiood webs of the aguatic ecosystem through putrient
cyelng and a=s a part of the food web, as potential pollinators and bio-indicators [5,6].

Purbasthali Oxbow Lake (also knowmn as Chuapd Char) 1s created by the Bhagirathi River on s Western Bank  in Parba
Burdwan Dhstrict, West Bengal, India. Thes lake is the habitat of different fypes of aguatic SArthropods, Mollasks, Birds,
Fishes and Reptles [7]. Due to abimdant food available thooughouat the yezr in the foom of aquatic Artlwopods, hollusks=_
Fishes etc., the lake atracts several birds thooughouat the year. A large number of ugratory birds come to thes lake danng
the winter season It is nowe a great place for eco-fowmti=mn A= 3 lot of migratory birds corma to thas lake daning wrinter, roseor
tourists are athracted to this place. The present study deals whith bird diversity anslyzes the muomber of birds in Purbasthali
Or=lbow Lake and deternunes the ecnstimg thyeats to the awvian species of the concerned wetland
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