
Minutes of the meeting of the Departmental Research Proiect Monitoring Committee
(DRIMC) held on 16.01.2024 at 10:00 am in the oflice of the Dean Faculry ol Sciences'

llniversitv of Jammu. Jammu.

PRESENT:

1. Prof. Anju Bhasin
2. Prof. H.N. Sheikh, HOI)
3. Prof. Kamal K. Kapoor
4. Prof. P.K. Srivastava
5. Dr. Monika Gupta
6. Prof. Satya Paul
7, Prof. D.S. Sambyal

(Convener)
(HOD Chemistry)
(Member)
(Member)
(Member)
(Special Invitee)
(Special Invitee)

Item No, 1: To considei: the progress repot of Research & Seed Grant assigned to the

following faculty members ofthe Depa(ment ofChemistry:

(i) Prof. K.K. Kapoor (Rs.2.0 lakh)

(i0 Prof. 11.N. Sheikh (Rs 2.0lakh)
(iiD Dr. N4onika Gupta (Rs. 2.0 lakh)

(iv) Dr. AshwaniKumai (Rs.2.0 lakh)

Resolution: The faculty members presented the progress repof before the commltlee members

and submitted the hard copy of the same after the discussions and delibelatiorts

l'he committee members were satisfied with the progrcss rcpofts of all lhe

projects and appreciated the scientific outcon,e. especialll'the sanction ol projecls

by JKSTIC (Pfoil K.K. I(apoor, Prof. tlN. Sheikh & Dr. Ashlvani Kunlar) and

subrnission of SERB-SUl{ti Pfoject to DS I', Gol by Dr. Monika CuDta

ItemNo.2: l'o consider the request ol'Principal Investigators (Pls) to extend tho dare ol-

submission of fi Dal utilizalion ceft ifi ca1e.

llesolutioni I'he Principal lnvestigators (Pls) requested to extend the date of slrhnissi.'n ot'

tinal utilization cenificate by two months, ie. March 20, 2024, to enable the Pls

to spend the unutilized grant. The DRPMC resolved that the request of Pls bc

kindly considered lof extension by the Deall Research StLld;es.

The meeting ended $ ith a vote ofthanks.
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office : 2453969
Universily 2435248 \Erfenson

2435259 t 2617.2618

Post Groduote Deportment of Chemistry
University of Jommu

(A+' Grade University- Accredited by Nr'|r''C )
Bobo Soheb Ambedkor Rood, Jommu - 180 006

No. PGDlCheml oqted lS-ol-Yo)'V
NOTICE

Due to unavoidable circtu'nsta.nces, meeting of the Department Research Project

Monitoring Committee (DRPMC), scheduled fbr 15-01-2024 at 4.00 pm. wiil be

held on 16-01-2024 at 10.00 am in the Office of the Dean Faculty of Science to

discuss progress reporl ofResearch and Seed Grant assigned to following faculty

members ofthe depafinent of Chemistry.

l. Prof, K.K. Kapoor
2. Prof. H.N.Sheikh

3. Dr. Monika Gupta

4. Dr. Ashwani Kumar

The concemed faculty members are requested to submit and present progress
report in the meeting

The members of the DRPMC are request to make it convent to attend the
meeling.

1. Prol Anju Bhasin (Convener)

2. Prof. H. N. Sheikh (HOD)
3. Prof. K.K. Kapoor

4. Prof. P.K. Srivastava

5. Dr. Monika Gupta

6. Prof. Satya Paul (Special Invitee)
7. Prof. D.S.Sambyal (Special Invitee)

)r ,
I r-'" - [ 

- >G -o r -"-a >*
Prof. H.N, $heikh
Head of the bepartment

Copy tol

Proi Anju Bhasin Dean Faculty of Science for infomation please



Posl Groduote Deportment of Chemisfry
University of Jommu

(A+' Grcde Univercity- Acctedited by NAAC )
Bobo Soheb Ambedkqr Rood, Jommu - I80 006

No. PGDlchemE\[ 1) -1\ Ddred_LL=:!L:,L!-
NOTICE

As desired by Dean Faculty of Science, a meeting of the Department Reseaxch
Project Monitoring Committee (DRpMC) will be held on tS_Ot-ZOZ+ ut +,00 prn
in the Office of the Dean Faculty of Science to discuss progress report of
Research and Seed G.ant assigned to following faculty members of thc
department of Chemistry.

1. Prol K.K. Kapoor
2. Prol H.N.Sheikh
3. Dr. Monika Gupta
4. Dr. Ashwali Kumar

The concerned faculty members are requested to
report in the meeting

The members of the DRpMC are request to make it convent to attend the
meetmg.

l. Prof. Anju Bhasin (Convener)
2. Prof. H. N. Sheikh (HOD)
3. Prof. K.K. Kapoor
4. Prof. P.K. S vastava
5. Dr. Monika cupta
6. Prof. Satya paul (Special Invitee)
7. Prof. D.S.Sambyal (Special Invite€)

|,
Jt*-^1*Y:>-

Prof. H.N. $heikh
Head of the Department

Copy to:

Prof. Anju Bhasin Dean Faculty ofScience for information please

UTICE

Univelsity
245396S

2435248 lExtension l

2435259 J2617.2618

submit and present progress



Utilization of Research & Seed Grant under DIOA

lu1v,'^:",;un)
(k}'r+ '*"?

S.No. Heads Amount Sanctioned
(Rs.)

Utilized
(Rs.)

Unutilized
(Rs. )

I Hirinc of Services 40000 0 40000
, EquiDment 20000 19990 10

Consumables 140000 t39467 533
TOTAL 200000 159457 40543
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.\
Prcgr€ss report of the proiect €ntitled "Syt/tesiJ, chqraclerization and applicolion of

functional Lanthanide-Metol-Otganic Ftameworks" supported by Research and Seed

Money Gmnt Assistance for the formulalion of the Research Proposal under the Qualiq/

Assuaoce Fund of DIQA, University of Jarnmu.

Following are the outcomes ofthe proiect:

I . Research Seed mon€y gant assistance h€lped in the pocurement of chemicals for
carryiog out the preliminary investigations.

2. Five isostructural laothanoid metal organic tiameworks, narnely, {[Pr(3,4-

PDA)(Glu)o (HrO)rlCH:CN) and [Ln(3,4-PDAXGluh:(H:O]zl: Ln = Nd, Sm, Eu and

Tb ( where, 3,4-PDA - Pyridine-3,4-dicarboxylic acid, Glu -Glutaiic acid) werc

synthesized riQ solvothermal method.

::i+!r+:.:

h.*4 $_Tlm)tr-"-r$ F-rd ,f-'-5
!-----.( !*'{ *ffi

3. These lanthanoid metal-organic frameworks were characterized by FTIR Single-crystal

X-ray di{haction, Powder X-Iay diffraction, Hirshfeld surface analysis, DFT

calculations, electronic spectroscopy and Photoluminescence.

2 Theta <dea-)
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4. The lumin€scence prop€rties of Eu and Ttr based MOFs are highly sensitive fot the

detection ol Pb2+ vr'ith the lowest detectable change in signal occurring at -0.014 and

-0.013 ppm ofPLl' .

ei L--
a

t
F

5. The MOF-based huninescence sensors desipped demorstmte successful and feasible

stategy to use Pyridine-3,4-dicarboxylic acid based ligand as antenna which can

elliciently sensitize Eul and Ttfi emission. The MOFs show great potettial in

enlironmenlal deleclion aoplicaLion o I Pb2 ion in water.

Thes€ results were published in a reputed International Jollrn.'] aCtystEngCommtt

published by Royal Society of Chemistry, London.

Selective and efficient detection of Pb2+ in aqueous solution by lanthanoid-organic

fiameworks bearing pyridine-3,4-dicarboKylic acid and glutaric acid

Zaib ul Nisa, Nargis Akhter Ashashi, Richa Singhaal, Musheer Ahinad, Rosa M. comil4
Antoiro Fro[ter4 IIaq Nawaz Sheikh, Clryrlr-r8Lbnn, 25, 2418:244$,2t23

It lrl =-:a
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6. Using a mixed ligand strategy a novel 3D Euflll) metal-organic liamework with

tefanualear SBUs formulated as lEuz(NTA)z(Ada)(DMF)zl was solvotherma.lly

sylthesiz€d v?4 employing 2-nitoterepthalic acid (NTA) and adipic acid (Ada) as

antenna and bddging ligands.

7. Multiple coordination modes and bright luminescent cha.acteristics make MOF ideal

for luminescent probes.

't

(a) * o,","o.f;',-,* - (b) :oo - ,,-"#*"., * *

The MOF is a multiresponsive luminescant sensor for th9 efficient deteation ofthe

Pb'?t, MnO4 ions and p-NP in aqueous phase.
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Thes€ resulh were published in a reputed Intertrational Jolurr' l ttJownal of Mokcultr

Slraclzre" published by Elsevier,

3D Water Stable Eu(III)-Organic Framework as Recyclable Multi-Responsive Luminescent Sersor

for Efficiant Detection of Lead ion, Permanganate anion and para-Nitrophenol in Aqueous Medium

Charanjeet Sen. Richa Singhaal, Nargis Aklrter Ashashi, Swaita Devi, Musheer Alrmad, Haq

Nawaz Sheikh,I Mol. str., 1290, 135970,2023

R€search and seed mon€y grant assistance also helped in preparing a complete reserrch

prcposal The findings of this proposal led to the deyelopment of a n€w proposal which

was submitted to the Jammu and Kashmir ScieDce, TechnoloRy and Innovation Council

(JKSTIC). Pertinent to m€ntion that this proposal has been awarded with funding of

Rs. 8.20 lakh with Seri.l .No 7 ofthe ann€xnre {ttrched (spages).

Thanks,

]lt-4*f:;- ", -""'lI r" -'
Prof. Had Nawaz Sheikh
PG Department of Chemistry,

University of Jamrnu, Jarnmu.
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Cte ttFs: C44E4M. 2023. 25

ROYAL SOCIETY
OF CHEMISTRYCrystEngComm

Reeived 3rd Feb4ary 2023,
,acept€d 14th Ma€h 2023

Dol: 10 10391dJte0OO99k

Introduction
Tne de$.ding impel of rapd u.bsniation and
inalusrialization on drc quahty of natuEl lesources has
serged 6 a natter of @nc€m c.oss lh€ glob€. over the
past decadq anthmpog€nic and industiat activities hav€

inqeased qponentialy, rel€asiDg meny hazardous metai
ioDs irto sa&r bodies and envtoNent, which ha!€ been
dernonstit€d to c{rs€ man} adlers€ effects oo human
healtb dd thei! habit tt Tdiciry ed pouution @usd by
haly netals hd plt,g ro b. a Mjs rhr€at !o flora dat
fauna dd their sunounding mvironmerLz ('wing to their

'D.Ftwt oJ acnasat, untm\ ott"t'ana Bttz s.h6 anHrtt Rtod,

lwu t3oao6 hdb Ea@L h,tutt@Ed$n iLM
' tup<* qApflica atcnsa ntay 6 6vas4 & r..r,at@\ Alitut
Njutlin unbaiq, alitult, x2uo2. kdit
'Dydnntrf chmifr' t imidd. L5|lt6 Ezl'4 oB d. laludera
7.s, oz12 tuhtu d. NaIn*.4 3tl@4 st in
t Ekbiic ipdddcry irfmtim {Esr} thil.bl.. ccDc 22o1651-220165s.

Fbr ESI 'id cryslloeBpNc .hb i' @ or orhE .kr'@ic ni@. s mr
hftpsJ/doioryrnB/d3.€lrek

2418 | AystEtrlcd,n, 2A23, 25. 241€.24.aO

bigh *arer solubilig, these haardous ponutanrs ba!€
become an indisp€nsable p€rt of daily life and pollute the
€wiroNrent tor homans 5s lrell as aqEtic life." The
exc$si!€ us€ of harmtul chemicals may lead !D d€l€terious
health effeds and are amibted to oxidatiee sFcils forned
in the My.a This leads to lipid perGidadon and permsn€rt
alamage lo lhe nelvoos systern aud cncuhlory sy*eq
resdting in !ruious incuable diseases, such as orgar
failur€, maltormalio& Nngioaardiopalhy, and eaner.s
eposue to such hazdous chmiols hs edesimble
effNts; in paniohr, long tcm lwlftl expsN 6 moE

Amo$g seh hsardws s{bstanc€s, heavy metals seh s
cd'*, pbb, Hg?*, Niz', snd Mn:'ar€ often qrcounreRd in rhe
gtvircnment aDd mter bodi6. crlz' dposue at low lerel s,er
u extended pdiod tu Esutt in kidney, boDe, snd lung
diseaK6 Mennry is oft of the m6t sqious onirtrjnarls
threa&ning oul wat€rs b€cause it is a potent neumlogical
poison to fish, wildlife, and humaDs.T Ni2' md MD2* i(E are
not only iDdispeisable biological ioN for hu!]n beings but
are also uritized wideb in induslrial ptoduction. An ex€6s of
thes ioN within the body eD result in ehe seE disases,

Selective and efficient detection of Pbz* in
aqueous solution by lanthanoid-organic
frameworks bearing pyridine-3.4-dicarborylic acid
and glutaric acidf
Zaab ul Nisa,u Nargis Akhter fuhashi,a Richa Singhaa!' Musheer Ahmad,@b
Rosa M. comita, @" Antonio Frontera @' and 

-Haq 
Nawaz Sheikh @h

Optkally-active lumi,E$drt natdials b6ed on lantiErcid ids att-&t siqr$fcant attertion dE ro thet
unqE spectrcopic prope'tis and the pGibifty of apdicaris a .lEmical erlsors. fiw iso$rucruBl
lanthanoid retat oigarc frahework, Goely {iPd3,+PDAXCnU)os(H,O)21CHjCN}tl) ard ILnO,4-PDA}

{Au)otlH2o)21: Ln = Nd {a, sm f9. E/ (4), and Ib t5 {wnere 3,4 POA = pyrlri.|e-3,4-dica.bot/[c a!d, Gtu

= gtutatu acid, synlhesized e,a the solrcthernal trcdlod re repqte4 Th€se bnrhrcid metal-organic
Famworls we cha.etenzed by mR shgle<ysial Xiry ditt*Uoo po\.de. X-rdy dilt ction, 8ET,

SGhfeld surf.ce an lysit DFI calculationr electronic spect@opy, and photoumi|]eere t*hniqei
MOR 1-5 r'row po,o6 lrc-di|rgstonal (2D) srrktu6 The lumireffie prcpefti6 of i4OFs 4 and 5
demdn aled the range of sensir€ capabilitie lor some to*c heavy meds. How€lq. MOFS 4 ahd 5 ae
highly sejiive for tits detectio of Pf1 exhibitjng the m6t eff*ti€ tuminence qerchino with th€
lo@st detectabie ch€nge in the siqGl ecmnq at -O.Ol4 and -0.013 ppm of Pb2 w r' MOlr 4 and 5,

EFcti€ly. at @m tmpebture in minut4 Th€ MOF based ilmines.efte sensoE de$gned in rhis
paper demnstAe a succestul and ieasible straleSf to us€ pyridinet4 dicaftogiic eid based ligind d
an antema which @ etficienity sstize E!3+ arii Tbt+ edsion. MOFS 4 and 5 sh@ 9@t poientjal in
tt€ aDolicarim of envirdrental deterid of Pb2+ in water

Ilrs rsfali. O Tlc Fot.lS;ery uf OH'isr,y 2O2i
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?l-) rr.tar cr.hla FlraTrl\-^ro.nic frroprrnt]. e< tarvrlehlp m lti-rac---"'--
luminescent sensor for efficient detection of lead ion, permanganate anion
and pora-nitrophenol in aqueous medium

Charanjeet Sella, Richa Singhaata, Nargrs Alrhter Asnasha, Slvaita Devio, Musheer Ahmacl o,

Haq Nawaz Sheikhu'-

' tqM oJ chnrt' uwstr oJ

" D.p@Mt oJ twti.d ctmituy, tututly oI tr,{krytiq a rutnbtrs, At4th u6ttit otitu!, Ansd\ tuNz hdi'

Using € mired lusnd straiqy a rovel 3D Eu(lll) metakrsonic frdneworl with tehmuclar sBUs fomulat.d d
IEu,(Nra),(^da)@Mr),1 (€j.1) w6 solvotn€rmauy synthesized by enployiq 2'nitotereptnalc acid (NrA) d
atma and adipic acid (Ada) s blid3ing spacd, Mlltttle cmrdinatlon nod6 md bdghi tuoftscftce cha

nscncc and displays sccllcnt watq sbbility ad outsbdi.g chcnical sbbility ovd bbad pH tuge (pH =
2-ro). The o-r exhibtu seon3 llminou sming r6p.6e aSaiBr inorgdic iom Pb' , Mro4 , and ,@,
nit@henol in {ard wilh hth 3ditivlty, slecdyity, Epid @.ti6 dd d onbhdry Ecyde usas.. lt is

This color change signi66luDin6@e inductro\ making the netnod tor detecting MnOa ions simple and

nore pmctial to ewryday lile Powdtr X{ay diffPcrion, inlrared spech$opy, elmenbl &lysis, snd l@i-
neen e n.thdds weE Ned to chedonzc thc ompMd. The pohtial ensing meche&ms of q-lfor se
L{tiv€ 3€min! have ben i\orol8hlv inre{igat€d.

Metalo8dic lrmeworb (MOF is a clas of eneGrng poros
o]stalliae natenak beinS conposed of oryat link€6 md netal ca-

vdiety of 6etls sch a dJug delivery ad relee [2 3], eas stonseor
€I.'ri.n I+7lj hdemgHF.rs .ar.lvsis la-91, magneiism [10-r1],
chsi.al s@ing I r 2 16l dd so otr- D!€ to tlen dceptional seletivity,
se.sitivity, ard op€radlg f@nus, I@in6qt MOF sensois have

MOr mso6 with higl slectivity and sositivitr for dektins anions

llsl, .:rinrs {12 r3l, exrlnsiv.r J121. snall mfrt rnds I17 l9l,.nd
Epom [21]-221 have recdrly been reponed. Tltey @ be !$d d
chmical *rooB bec.use of ihei. .l,i]ity to tDnsit lne hosr-guat
interacrion to nduable lwels.

As glohl indlsfiaiiarion noves foM*d quicklt substartial
mount ol metal ioDs, iDorgdic @ion, md nitrc donati. chdicat de
dlhp?d jrto ou living enqroment, .alsrng seriols poblens ior the

these sp€.ies in th€ (osystern, ar lhey hav€ siSnifi@Dt inpact on our
daily lires and health, Heara neLal ios contriblte sjgnificedy to wald
pollution since tney de v€ry poienous, nor.desRdable and lav€ ten-
dd.y io Lio i..drulai€ "il irio tua8nii, h iiie lirrd ria [29 31],
AmonS aI, Pb'- ion n one olthe nost d&gerous hqlT netal ions and is
.omnonl]' fnrnd i. d:l' to d2)' hn$phold j.pns in.l,'ding lufrpnFs,
gasline dd paint. The eff*li of lead poisoning 6 be 4dte *vd,
ircluding doi4 wealaa dd evd ddage to the ki<ineys dd b.ain

pFAnd4r *omen po*r rsr. ro rhc dsclo?in8 f@tu! .,. pb7

ioiso.jng inhibts h.i.rlnthesjs. lPm.rogen€-ris, ind f.t l dev.].p
ndt in hlns and the glob.l e@syslem €quilibriln by reduciDg soil
ability to r€.y.le nltri@t [34] . Ob tne o$s hand, ind8ni.li2arion. is

ds nalins ionic poiluidt nore and not hazardous [35 37].
As connon powertul oxidant in labs and tadones, Mro; anions

h:m living thinss dd the dviromdi Mnot dioN e ntifsed as
presdaDves and dsintecre$ ro mprove watd qlaity dd treat trsh

r CoGpondin8 authoi
,| ;;iil r,Lid.- hmheikn@Fmmunnive6'ty.ac.in iH.ri. sh.ikl,).

hft ps://doi oqll0.1016I.molstuc.202}r3s970

A€ilable mlin€ 7 Jlne 20:23
0022-2360/0 2023 ElFi€r B.V, Ar n3hc lt5ded.
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Annexure-l

Synthesis, characterization and application of functional Lanthanide-

Metal-Organic Frameworks

Origin of the Proposal:

Design and development of metal-orga.nic ftameworks (MOFs) and /or coordination

polym€rs (CPs) of lanthanides is being pursued because oftheir inte.esting sauctural as well

as topological divemity and functional application.The relevance ofCPs design is because of

the aesthetic beauty associated with tieir crystalline natue, high and pemanent porosity,

extraordinary surfaces for caklysis. tunable pore size, potential scalabilib/ to industrial scale

that have made these materials attractive target for fullher study. Coordination polymers are

highly crystalline in nature and have high surface area ra.ith highly tunable porosity and

adjustable chemical functionalities thal make them extremely attractive for various

applications.These materials have proved their promising applications in the fields of gas

storage and separation, catalysis. chemical sensing, molecular wires, drug delivery, electrical

conductance, magnetism and in optical properties. Coordination bonds in them provide much

stronger and directional interaction which endows them with a variety of intriguing

properties. Luminescentfluorescent sensing platforms properties of lanthanide - CPs and/or

MOFs is getting emissiv€ attention due never-ending novel structural possibilities and

modulation/tLming of emissive color and color intensi8 by structura.l manipulations. The

changes in emission intensity, emission lifetime and wavelehgth by modirying the structural

motifs in CPs,MOFs can lead to several benefits such as developm€nt of ratio metric

luminescent chemical sensors. Luminescen,fluorescent sensing properties of MOFs have

increased demand for timely and accuate environmental pollution monitoring and control

with outstanding performance, i.e., high sensitivity, high selectivif, and reliability. Metal-

organic frameworks (MOFs), also known as porous coordination polymerq are a fascinating

class ofhighly ordered crystalline coordination polymers formed by the coordination of metal

ions/clusters and organic bridging linkerVligands. Owing 1o their unique stuctur€s and

properties, i.e., high sdface are4 tailolable pore size, high density of active sites, and high

catalytic activity, various MoF-based sensing platforms have been reported for

environmental contaminant detection including anions, heary metal ions, organic

compormds, and gases. As sone lanthanide Sm. Eu, Tb and Dy have their signatwe



emissions in the visible region which can be sensitized yla antenna e{fect by inconorating a

sFongly absorbing luminophores. Luminescence-based temperature sensors are supedor to

traditional tempelature sensorc due to their simplicity, accuracy, non-invasiveness, and ability

to work in fast moving objects and strong elecaomagnetic fields. A lanthanide sensor can be

designed in the form ofa CP,MOF provided metal center provides the advantage ofa pair of
thermally coupled energy states and organic linker acts as robust and effective sensitizer via

antennae{fect.

The centrcl idea ofthis tummary is to design, characterize and qtplorc potentiql applications

ol coordination polymers/metal oryanic .framework by self-assembly of lanthanides and

suitable organic.

Synthetic Procedures

Glassware and minor equipments such as UV chamber, autoclaves, cuvettes, glasswate are

required for the research pupose.

Solvents require for synthesis ofCoordination PolymersMoFs: r

Functional coordination polymers based on trivalent lanthanide ions with aromatic linkers

will be synthesized solvothermally,/hydrothermally using solvents like dimethylformamide

(DMF). dinethylacetamide @MA). diethylformamide (DEF), diethylacetamide (DEA),

dimethyl sulfoxide (DMSO), acetoniaile (ACN), Ethanol etc.

Chemicals requirement for synthesis of Coordinatiotr Polymers/MoFs:

Various transitioo metals, lanthanides and aromatic poly/dicarborylates ligand such as 2,5-

furandicarboxylic acid, 5-hydroxyisopthalic acid, s-aminoisopthalic acid' 2,5-

thiophenedicarboxylic acid,isophthalic acid, terephthalic acid, 2,6-naphthalenedicarboxylic

acid, trimesic acidsetc. will be used as rigid linkers because they impart rigidity to designed

CPs. Along with them various flexible ligands are required that provide porosity to

CPs,4r4OFs. These flexible ligands to be used are oxalic acid. succinic acid, firmaric acid,

glutaric acid, adipia acid, pimelic acid etc.

Equipment and characterization techDiques requirements:

The composition and str:uctural featues of the synthesized CPVMOFs will be established by

Single crystal X-ray diffraction Spectoscopy. Powder X-rav diffiaction Spectoscopy.

Fourier tr+nsform fufrared @TIR), thermal gravimetric analysis (TGA), elemental analysis,

scanning electon miooscopy (SEM), transmission electron spectroscopy (TEM), uhraviolet,

visible, near-infiared, inductively coupled plasma mass speotrometry (ICP-MS).

Photoluninescent propetties and luminescence decay will be explored by fluorescence



spectophotometer.

Review of status of Research in thesubjectfrom our Laboratory

K\ntatr et al. have assembled six novel coordination polymers with heteroaromatic

carboxylate ligands with general formulae [Dy(3,5-pdcx3,5-pdcH)(HrO)z]. nHzO, [Prz(3,5-

pdc):(H:O)zl" 2n(HzO), [Snz(3.5-pdc):(Hzo):]" nHzO, fEu/3,5

pdc)3(HrO)3(Ctl3CHO)ln'n[2(H:O)(DMF)], [Gdr(3,5-pdc)](Hro)rln 2nErO, [E(3,5-
pdcXadip)o (HrO)]"; (adip= adipic acid. 3,5-pdc =3,5-pyridinedicarboxylic acid). The

synthesized coordination polyrners were characterized by single crystal X-ray diffraction, FT-

IR, PXRD. thermogravimetric (TGA) analysis, DFT studies and Hirshfeld surface analysis

(HsA). [Smu(3,5-pdc):(HzO):]" nHzO exhibit e{ficient ligand sensitized

characteristicluminescence. Magnetic studies reveal weak feromagnetic interactions in the

synthesized coordination polymers. Hirshfeld Surface Analysis of the compounds shows

dominant intermolecular interactions on the d."* surfaces.r Kariem and co-workers have

repoded syntheses of five coordination polymer (CPs) with the fomulae

fln(hipXadip)o:6rO)rl,.nH:o; Ln = Pr, Nd, Ttr. Dy and Ho; (hip = 5-hydroxyisophrhalic

acid, Adip - adipic acid). Structural analysis of the coordination polymers reveal that all

these CP crystallize in monoclinic C2/cspace grorp. ITb (hip) (adip)0 5(HrO)zl".nHzO emit

strong ligand sensitized typiaalf/ luminescence emission. The N2 adsorption isotherm ofCP

[P(hip) (adip)odHzO)r]n . nHzO reveals chaxacteristic tyje IV isotherms v/ith H3-type

hysteresis loop.2

Kumar and et. a/. though a dual-ligand strute€ry rcpofied eight isorecticular lanthanide(Ill)

metal-organic frameworks (Ln-MOFs) with the general formula {[Ln(2,5-

FDA)os(GluXH0)l xHzO), [Ln = Sm (1). Eu (2). Gd (3), Tb {4), Dy (5), Ho (6), Et (7),

and Yb (8); where 2,5-FDA2 : furan-2,5-dicarboxylate and Glu2 = glutarate; x = 0.5 for l,
2. and 4 and x - 0 for 3 and 5-8]. svnthesized under solvothermal conditions by using an

N,N'-dimethylformamide,4lzo mixed solvent system. Single Crystal X-Iay data raveal that all

eight Ln-MOFs 1-8 crystallize in the orthorhombic Pnrna space group. All ofth€ MOFS are

isomorphous as well as isostructwal with distorted monocapped square artiprismatic

geometry around the Ln1 metal center. In Ln-MOFs 1 8, the 2,5-FDA2- and Glu2 ligands

exhibit pz-ra, 1' :11 :ql :ql and ga-f ,q2 :11 :11 :11 coordination modes, respectively.

Assembled Ln-MOFs 1-8 consist of the 2D cem topological type. The designed Ln-MOFs

1-8 are further explored for stucture-coroborated densiry functional theory study. Room

t€mpemture magnetic properties of Ln-MOFs 3 and 5 and photoluminescence properties of

Ln-MOFs 2 and 4 and have also been explored.JYawer and colleagues have synthesized two



NIAFI) (HuO)zl.CH:CN.HzOln (2), {[Gd (s-NIA) (5-NIAH)(H:O)z].(HzO):]n (3), {|Tb (5-

NIA) (5-NIAH) (HzO)l CH:CN))n (a), [Dy (5-NIA) (5-NIAH) (Hro)r]n (5), [Ho(5-NIA)

(5-NIAH) (Hro)rln (6) and [Erz (5-NIA)3(l]rO)3(CH3CN)ln (7) with two-dimensional

sfuotues, The assynthesizedpolymers are chamcterized by powder X-ray crystallogaphy,

inftarcd spectroscopy, th€mogravimetdcanalysis, photoluminescenca and DFT studies. The

luminescence properties of [Tb (5-MA) (s-NIAH) (I'O)2].CH3CN)]n (4) is investigated.?

Review ofstatus ofResearch in the Subject Int€aationally

Zhou and colleagues synth€sized a lanthanid€ coordination polymer (LCP) with the fonnula

{[Euz(L:)z(HCOO)z(H2O)6lHrO]n (ttzl: = 9,9-dimethylfluorene-2,7-dicarboxylic acid).

llsing the Eu3+cation, the L: ligand in this LCP acted as a pr-bridge to cormect oxygen and

four Eu3* jons atoms of each carbox-vlate moiet-v that were assemhied jn this way to create a

3Dpc, type architectue.o Liu and ao-workels have constructed two-dimensional water stable

lanlhanide coordimtion polymers {lEu(L)(HCOO)l(H:O)}n (HzL = isomer of 5-((pvridin-3-

yloxy)methyl)isophthalic acid). Single Crystal X-Iay dilftaction analysis reveals that Eu-CP

is formed by binuclear metal clus0ters and bridged linker COO- and HCOO-. The

luminescence propeity of Eu CP is explored at room tempemtule at solid-state, Eu CP emits

b ght and stable red light due to the antenna effect ftom ligand to metal ion. The

charactoristic emission peaks ofEus* can be detected in speatra. The luminescent intensity of

Eu-CP can be sensitively quenched by inorganic ions Fe3*. CrO,12". Cr:Ol- and organic

molecule 4-nitophenol (4-NP). Eu-CP can be a multiresponsive luminescence sensor in

water phase. Furthemore, the mechanism for the selective sensing of CrffI), Fel+- or 4-NP is

also explored which can mainly be explained by energy competition between the absorption

of the analltes and the excitation of Eu CP.e Zhang er. a/. successfully synthesized a series

of five three-dimensional Ln(IlI) MOFs (metal-organic frameworks) as [Lna(I6-L)r(tr-

HCOO)(rr:-OH)r(rrr-O)(DMF)z(HzO),11n {Ln = Tb (l), Eu (2), Cd (3), Dy (4), and Er (5)}

was successfully obtained via a solvothermal reaction between the coresponding

lanthanide(IlD nitrates and phenylpvridinetricarboxylic acid, 2-(5-carboxypyridin-3-

yl)terephthalic acid (H:L). A11 the obtained polymers were fully characterized and their

structues were established by single crystal X-ray diffraction. All crystals are isostuch.ral

and possess porous networks ofthe flu topological type, which are driven by the cubaneJlke

[Lnr(pr-OH)r(pr-O)(;r- HCOO)]o" blocks and F,<-Lr- spacers. Luminescent and sensing

Foperties of 1-5 were investigated rcvealing a mique capability of Tb-MOF I for sensing

acetone and metal(l ) cations (Fe3* or Ce3*) with high efficiencl, and selectivitJ,.loshang et.



.l/. has synlhesiz€d two series of lanthanide metal organic frarneworks (Ln MOFs)

[Ln(HL)(H2O):] HzO and [Ln(HL)(HrO)z] (Ln: Tb, 1; Dy, 2;Ho, 3; Er, 4; Tm, 5; \'b, 6 and;

have been successfully assembled by Lnr* ions and asymmelric polycarboxylate iigand 3-

(3',5'-dicarboxyl-phenoxy) phthalic acid (tLL). The crys1a1 stuctrues, photoluminescence

and magnetic propqties of these compounds have beo[ investigated. Single arystal X-ray

study reveal that 1, 4, 5 and 6 are isostructual and show 2D layer ftameworks constructed by

hydrogen bonding interactions between the coordination water molecules and the oxygen

atoms ofthe carboxyl group. Dysprosium and Holmium complexesshow 3D frameworks with

two different intedayer channels decorated by ligands and lanthanide metals. The emission

spectm show that complex 1 displays an intense gre€n light emission and can selectively and

sensitively detect for Fe3* ion and nitomethane. In addition. Near Infia-Red (NIR)

luminescence and magnetic susceptibility measurements firther reveal that these compormds

arc promising functional matedals.rr

Singh and co-workers constucted a solid temary complexes of terbiun(Ill) ion based on p-

diketone ligan4 acetylacetone (acac) and monodentate auxiliary ligands

(aqua/urea/triphenylphosphineoxiddyridine-N-oxide). The compounds werc characterized

by rneans of elementa.l analysis, infrared (lR), and proton nuclear magnetic resonance (NMR).

and spectal tecbniques. The optical characteristics were investigated with absorption as well

as photoluminesc€nce spectroscopy. A good thermal stability behavior of compounds was

examined by TGA,iDTA analysis. The luminescenca decay time of as-synthesized complexes

were also calcularedrbv monitorin! at emission waveleng* correspondinp to sDt - 7Fs

t.ansitioo, Luminescenfbehavior oisynthesized ternary compounds was perfonned in order

to determine the function of auxiliary ligands in the enhancement of luminescence intensi8

produced by cental terbium(Ill) ion. The color coordinates values advocated that compounds

showed bright green emission in visihle region in electromagnetic spectrum.l2 Das et. al.

reported synthesis of two lanthanide-containing structu.ally analogous porous coordination

polvmers (PCPs) with the general molecular formula [Ln:(Ll)2(HrOX(ox)ln.4nHrO iwhere

Ll = fumarate, ox = oxalate; Ln = Dy (1), Gd (2)). Thermogravimetric analysis (TGA) and

TG-MS measurements performed on I and 2 su€tgest that boli the solvated watel molecules

in the crystal lattice and four coordinated water molecules on the respective lanthanides in 1

and 2 are removed upon activation. DLre to the removal ofthe waters molecules, crystals lost

their crystallinity and became amorphous, as confirmed by powder X-ray diffraction

(PXRD). Magnetization relaration dynamics probed reveal two differcnt reiaxation processes

with effective energy barriers of 53,5 and 7.0 cm-r for l, which have been rationalized by



detailed ab initio calculalions. For the isotropic lanthanide complexes 2, magnetocaloric

effect (MCE) efficiency was estimated through detailed magnetization measwements. lt was

estimated as -ASm values of41.62 J kgr K rfor 2.r3Peng and colleagues by utilizing 1H-

imidazole-4,5-dicartroxylic acid constucted tbree isostluctural lanthanide ooordination

polymers (CPs), denoted as {[LndOH)r(L)r].@MF).(Hro)a]n (Ln = Gd (l), Eu (2), Dy (3);

L = 1- (4-carboxybenzyl)imidazole-4-carboxylic acid), containing a lD infrnite [f-u(OH)r]
sub chain have been successfully constructed. The structures of 1-3 could be determin€d by

single-crystal and powder X-ray diffraction studies, and herein the structual characteristics

of 1 and 2 shows that 1 and 2 crystalize in monoclinic space group C2lc and struchr.e 3

crystaiize in monoclinic space group P2l/c. The extremely connected mode betwe€n the

multifunctional ligand and lD building units is responsible for the exceptional chemical

stability of thrce lanthanide CPs. ln addition, a study ofthe magnetic propefties reveals that I

displaysalargemagneticentroDvchanee(-ASm=30.33Jkg-tK-rwithT=2KandAH=7

T). Futhemorc, g€netic algoritlnn and quantum Monte Carlo methods were combined to

simulate the magnetic coupling paftrmeters of compound l, shedding light on the effect of

linking bridges on magnetic propagation. Eu complex shows intense Iuminescence in the

range of 350-710 nm.la

Liax,et. al. has synthesized tluee novel coordination polymers, namely,

{ IPdTTTPC) (l{ro)l 2Cl No:4H2O}n (I), {[Gd(TTTPC) (HrO):l 2cl No:'4H:o]n (II)

and {[Yb(TTTPC) (HzO)z] 3ClNO:0.5DMA 6H:O]n (III) werc synthesized in

conventionaf aqueous solutions with H3TTTPC ligands (H3TTTPC - 1,1',1" -(2,4"6-

t methylbenz€ne-1,3,5-aiyl(methylere))-tris(pyridine-4-carboxylic acid), DMA = N,N-

dimethylacetamide) and chamcterized by inftared spectrometry and single crystal X-ray

diffiaction. Experimental results show that these MOFS are isonorphous and isostructuml,

containing the unit of cavate l4-membered cages (Prz(OCO)r), based on which to generate a

one-dimensional (1D) inflnite linear metallic chain through the linkage of two COO- groups

that are further interlinked reciprocally to polymerize into three-dimensional (3D) porous

frameworks.lsHan aod co-workers develop novel luminescent lanthanide coordination

polvmers (NHz-BI)C-TbGMP CPs)-based mdometdc fluorescence probe is designed for

quick and visual deteclion of Pi. The NHz-BDC-TbGMP CPs arc consaucted by the self-

assembly of 2-aminoterephthalic acid (NTHz-BDC) and guanine monophosphate (cMP) with

terbium ions lTbr+;. Inherent fluoresc€nce of NHz-BDC is quenched via static qwnching,

while the nonluminous Tb3+ can emit strong ereen fluorescence due to the antenna effect

between Tb3t and GMP. Pi can competitively combine with Ttr3* to intenupt the interactio[



2.

3.

1.

ofNHr-BDC-TbGMP CPs system, fufiher causing the fluol€scenca defiease of Tbr+ and the

emission increase ofNHz-BDC. Accordingly, the ratiometric fluorescence seosing of Pi can

be attained by constantb, rccording the variations of two fluorescence signals.r6Ayscuee/.41.

synthesized a series of lanthanide organic hybrid materials via hydrothermal methods and

structually characterircd them using single-crystal X-ray diffraction. Four phases were

obtained fiom reactioN of La, Eq and Tb ions with 1,10-phenanthroline (phen) and 2-

thiophenecatuoxylate (TC): [Lar(phen):(kr -TC)z(rr: -TCXlr -TCXHTO)] (La-llLa-2)'

fEuz(phen):(kz -TC): (pz -Tc)r(qr -TC)rl 2(Hro)(Eu-3), and [Tb:(phen)u (k:-TC)z(pz-

TC)rl 2(HzO) (Tb-4), Four distinct phases ascend from subtle diferences in ligand binding

modes and supramolecular interacliors. Ln doping was exploled and resulted in analogous

hetercmetallic systems, [Eu2-*Lax(!her)2ft2-TC)z(l:-TC)z(rr:- TC)r]'2(HzO) (Eur-,La"-:; x =

0.47-1.51) and [Ttrz-rla(phen)z(k:- TC)2(pz-Tc]1 2(Hzo) (Tbz lLav+' v = 0.42' 0.67). T}le

photoluminescent properties of these matedals weie evaluated using steady'state and time-

dependent techniques to obtain excitation and emission profiles, transition energies' and

lifetimes. The La phase exhibited ligand-based emission, whereas both Eu and Tb phases

fomed chamcteristic red and green metal-center€d emission, respectively.l?Herein, Li and

co-workers report a series of fluorene-based lanthanid€ metal -organic frameworks

(ILndFDC)IDMA(H:O)r]DMA 4.5H2o, Ln = Sm (1), Eu (2), Gd (3) and Tb (4), HzFDC =

9,9-dimethyl 2,7-fluorenedicaxboxylic acid, DMA = dimethylacetamide). Single-crystal X-

ray diffraction revealed that compounds 1 4 axe isostruatural, crystallizing in triclinic space

group P1 and display a 3D neutral framework. MOF 2 exhibits intense characteristic red

emission of Eu3* ions in the solid state and high selectivity for Fe3t and Pb2* ions tluough

fluorescence quenching and enhancement effect in a4ueous solutions, rcspeetively.

Interestingly, the fluorescence intensity of MOF 2 shows a good linear relationship witlt Pb2t

concentation in the mnge of0.02-O.1 mM. Furthermore, the dynamic and static quenching

constants arc calculated by the fluorescence lifetime and titation expedments in low

concentmtion of Fe3+. 18
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