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Abstract

A unique thiocyanato linked 1D chain of Zn(ll) cdoration polymer [ZpL'(uiz
SCN)¢*'SCN)}, (1) has been synthesized using potential multisitepartmental N,O donor
Schiff base blocker ligand tH,) in presence of Zn(OAg)and KSCN.The Schiff base ligand
[N, N -bis(3-methoxysalicylidenimino)-1,3-daminopropane] (L'H,) is 2:1 molar ratio
condensation product oD-vaniline and 1,3-diaminopropane in methanol mediuhine
characterization of Compled was accomplished by means of different micro arcally
techniques like elemental analyses, IR, UV-Vi$,NMR, emission spectroscopy and Single X-
ray crystallographic study. Compléxcrystallizes in Orthorhombic system, space grBbpa,
with valuesa = 11.579(2),b = 18.538(3), anct = 22.160(4) A;a = f = y = 90.06; V =
4756.6(14) and = 8. The single crystal X- ray revealed that the dimensional chain system
with the repeating unit [ZiusSCN)@G'SCN)(LD], bridge by a end to endus
thiocyanate anion. Within each repeating unit tfeerent types of Zn(ll) ions are present. One
of these is five-coordinate in a square pyramidairgetry while the other is six-coordinate in an
octahedral geometry. A brief but lucid comparatypproach has been demonstrated in between
Schiff base (EH,) and complexl with respect to their photoluminescence activitiective
luminescence behavior of compléxin presenceof ligand (L*H,) is due to quenching of PET
process which is mediated by ‘chelating effect’.n@dex 1 exhibits strong antimicrobial
efficacy against some important Gram +ve and Graenbacteria. Apart from antimicrobial
potential, a combined experimental and theoretioadstigation has been performed via DFT on

molecular structure of complexwith respect to Hirshfeld surfaemalysis.

Key words: Zn(ll) coordination polymer, X-ray crystal structyrPhotoluminescence behavior,

antimicrobial activity, DFT study.



1. Introduction

The design and novel synthesis of coordination mpely (CP) and molecular framework of
Group 12 metal ions (Zn, Cd and Hg) in presencpadydentate Schiff base ligand [1-6] and
inclusion of a suitable linker like [SCN]IN3], [OCN] & [N(CN),]" have achieved an immense
progress of research in the field of synthetic gamic chemistry. Thus metal-organic
coordination polymers (MOCPS) having 1-, 2- or 3fuctures are properly assembled with
particular specific metal ions like Zn(ll) or Cd(lHence current research has expanded in the
fields of supramolecular chemistry and crystal eagring [7,8] because of their intriguing
structural motifs and functional behaviors [9-18mong Group 12 metal ions, only Zn is a
unique transition metal, playing important rolesdifferent fields of Chemistry viz. enzyme
catalysis [14], apoptosis [15], neurotransmissib®],[ luminescence, nonlinear optics, molecular
sensing [17-21], biological modeling of metalloemms [22,23]. Since Zn(ll) has no
spectroscopic signature as well d8filled shell configuration, ligand field stabilitan energy
(LFSE) is always zero, hence the present situapermits Zn(ll) with a wide range of
symmetries and various coordination number fuldith The aforesaid conditions are
considered as requisite "key criteria" for designimetal-organic coordination polymers
(MOCPS). Novel pioneer Prof. Sir Hugo Schiff opengda beautiful research gate after his
novel discovery of Schiff base [24]. In the curreesearch scenario, organic or inorganic
luminescent compounds like Schiff base ligandsraoffenvide array of applications including
emitting materials for organic light emitting diajephoto catalysis agents and fluorescent
sensors for inorganic analyses. The group 12 nmtalexhibit enhanced luminescence property
owing to ligand chelation or coordination with pesglonor centers [25, 26]. Thus most of the

researchers find a strong intriguing relationshgtween Group 12 metal ions and their



synthesized Schiff base in presence of suitabletipseudo halide ions [SCNhat it develops

a totally new coordination polymer which can funatias fluorescent sensors. For Zn(ll)
coordination polymer, the complex molecules arppgd into a very special restricted MOF
work, and due to this reason we expected to gdira eonformational rigidity that helpful for
strong fluorescence intensity behavior of the caxpln the present study, we have used pseudo
halide [SCN] as co-ligand which can bind with the Zn(ll) ions terminal ligand and as well
as end to end bridge fashion. The studies havevrshibat the thiocyanate anion ligand has
several different coordination modes as depicteddcheme 1[A-E]. For bi and polynuclear
complexes,,most important binding modes are identi&s 4 ;-NCS, |4 -SCN, wsNCS, 13
SCN and p113SCN [27-33]. Additionally psSCN exhibits strong interaction with proper
metal ions to form extended 2D, 3D, 1D netwookymers in presence of suitable Schiff base

ligand [34,35].

In this study, pendafSCNTJ ligand links two dinuclear units to each otheptigh an end to end
bridging fashion to accomplish the formation of tBain coordination polymer. This work
lucidly communicated the successful synthetic deetai complexl, spectral characterizations
like IR, UV-vis, '"H NMR, emission spectra and Single X-ray crystalictire analysis. The
photoluminescence study reveals that comgléx strongly luminescence active with respect to
free Schiff base ligand @H). Accordingly, we report the first comprehensive &sdnvolving
synthesis, structure, photophysical property, aotmbial activity, Hirshfeld surface analysis

and DFT on a family of 1D chain of Zn(ll) coordir@at polymer.



Z=C) =W
N=—QO)—2Z

N—C—S
7
M \M
N
M/ M M/ \M
u1,1-NCS p1,1-SCN p1,3-NCS
A B c
M
4
N
|
" I
/
N—C—S !
/ ~
" " v | M
M
p1,1,3-SCN p1,1,1,1,3-SCN
P E

Scheme 1Different Bridging Modes of the Thiocyanate anion.

2. Experimental

2.1 Materials

All chemicals which are used in the current redeavork must be reagent grade and used as
received without further purification. All solverlike methanolethanol and other reagents used
in this work were obtained from commercial sourc@s/aniline and 1,3-diaminopropane were
purchased from Sigma Aldrich Company, USA. Zinctaiee dehydrate was purchased from
Merck chemical Company. KSCN was purchased from @DHndia. All synthetic research

reactions and work-up were done in open atmospheridition.



2.2 Physical measurement

Elemental analyses (carbon, hydrogen and nitrogéipth Schiff base ligand and compl&x
were determined with a Perkin—Elmer CHN analyzeéd®4T IR spectra were recorded as KBr
pellet in the range 4000—400 ¢mvith 16 scans at a wave number resolution of 4" am a
Perkin—Elmer spectrum RX 1 and FT IR detector @B TGS (Deuterated triglycine sulphate).
The UV-Vis spectra of complek and ligand were recorded using DMSO solvent ontacHi
model U-3501 Spectrophotometer. Ti&NMR spectra of novel Schiff base were recorded on
Bruker 300MHz FT-NMR spectrophotometer using trinyétilane as internal standard in CRCI
solvent. All spectra were corrected for the insteatal functions. Perkin-Elmer LS50B
Spectrofluorimeter model was used for the fluoreseemeasurements of Zn(ll) coordination
polymer and Schiff base ligand {H) at room temperature (298K). The solutions of Bdidse
ligand (LY and complexi were prepared in DMSO solvent. The fluorescenantum yield
(@) has been determined using quinine sulfate asébendary standard (= 0.57 in water) [36]

by employing the following equation:

s _ A, (Abgq s
P, A, (ADSs

€}

Here, A terms denote the fluorescence area unéecuhve; Abs denotes absorbance; n is the
refractive index of the mediun® is the fluorescence quantum vyield; and subsc&ptnd R

denote parameters for the studied sample and nefereespectively.

2.3 Antimicrobial assay
Four Gram negative bacterial strais¢herichia coliK12, Salmonella enterica ser. typBRC,

Proteus vulgarisOX19 andEnterobacter aerogenes0102) and one Gram positive bacterial



strain Bacillus subtilis6633) were selected fam vitro assessment of antibacterial properties of
complex 1. The bacterial strains were procured from Micrbfigpe Culture Collection and
Gene Bank (MTCC), Institute of Microbial Technologyhandigarh, India and Department of
Microbiology, University of Kalyani, West Bengahdia. Primarily complexX was dissolved in
dimethyl sulfoxide (DMSO) for antimicrobial assayhie using amoxicillin, a clinically
recommended antimicrobial agent as a reference [Biffierent concentrations of compleix
were prepared in sterilized Luria-Bertani mediuno(¥ied) and 1% over night bacterial culture
was inoculated to the respective medium maintaitiegfinal concentration of DMSO always
within 1%. The media were incubated at 37°C forhdirs. Individual bacterial growth was
measured by UV-VIS spectrophotometer at 600nm amdnmam inhibitory concentrations
(MIC) of the complexes against the tested straiasevdetermined as per NCCLS protocol [38].
Susceptibility of those bacterial strains to comfdeavas analyzed by agar well diffusion method
and antibacterial potential was assessed on this baghe growth inhibition zone diameter
measurement (mm) [39]. Bacterial growth kineticalgses were studied for four bacterial
strains Bacillus subtilis 6633, Enterobacter aerogene$0102, Proteus vulgarisOX19 and

Salmonella enterica ser. typBRC) subjected to compléx

3. Synthesis

3.1 Synthesis of Schiff base @t 1)

Compartmental Schiff base ligand'Hy) is actually thecondensation product @-vaniline and
1,3-diaminopropane in a 2:1 molar ratio (Schemdt2yas synthesized and characterized using
standard method [40)vield: (90%), Anal. Calc. for ¢H2.N,O4: C, 66.65; H, 6.48; N, 8.18

Found: C, 66.71; H, 6.42; N, 8.08%. IR (KBfa/cm): v(C=N) 1641 v(C-Opnenoid 1254,v(O-



H) 3449, UV-ViS Lmay NM): 258, 398 nmiH NMR for (HLY) (8, 300MHz): 2.11(t, J=6.45,
2H%), 3.74 (t, J=8.1, 2B, 3.91 (s, 3H), 6.79-6.95(m, 14 1H®, 1H, 8.37 (s, 1PF), 10.26 (s,

1H®), ppm.

MeOH
~ L, M —
I H,N  NH, Reflux OH HO
OH O

Scheme 2:Synthesis of Schiff base ligand AH).

3.2 Synthesis of complex 1

Light yellow colored crystals of complekwas synthesized by one pot reaction after reacting
Zn(ll) acetatate dihydrate (0.21949g, 1mmol) arahif® base (H,) (0.342g, 1mmol) in
presence of KSCN in methanol solvent medium aftarstant stirring for 2.5 hrs. The light
yellow colored solution was additionally refluxeor f15 min at 78C and the resulting filtrate
was kept in a refrigerator for crystallization bipws evaporation. After 5 days light yellow
colored plate-shaped single crystal suitable fora)X-crystallography was obtained. Yellow
crystal was isolated by filtration and air driedid€h: 0.325 g: 60%). Anal. Calcd. for
Co1H20ZMN4O4S,: C, 42.91; H, 3.40; N, 9.52. Found: C, 42.92; HIO3 N, 9.50 %. IR (KBr
pellet, cmt): v(C=N) 1627, v(C-Opnenoid 1251-1249,v(Zn-N) 454 , vscy  2146-2086,v(0-

H)3467-2936 AmafCHsOH) 230.5, 269.2 & 354 nm.



3.3. X-ray crystallographic study

Diffraction quality singlecrystaldata of Zn(lIl) coordination polymer was collectad?93(2) K.
Data collections were made using a AXS SMART APEXGCD area detector equipped with a
graphite monochromatic MO-Kradiation (K = 0.71073A) source in thescan mode at 293(2)
K. The molecular structure of compléxhas been solved by direct methods and refinement b
full-matrix least squares orf Esing the SHELXS-2014 package [41, 42]. Non-hydrsgatoms

in complex1 crystal were refined with anisotropic thermal paeters. Hydrogen atoms were
fixed at calculated positions, and their positiovere refined by a riding model. Absorption
correction were applied to the collected data fd@resnce comples using the program SADABS
[43,44]. For Crystal structure refinement purpose have used different programs like
SHELXS-2014, ORTEP-3, DIAMOND-3.1v [45] and MERCUR8. Different
crystallographic figures were generated using Diadnd.2 software. A summary of the
crystallographic data and structure refinement mpatars of complex is given in Table 1
Crystallographic data (excluding structure factdi®) the structures in this paper have been
deposited with the Cambridge Crystallographic Daéatre as supplementary publication nos.
CCDC 1501365. Copies of the data can be obtaimed,df charge, on application to CCDC, 12

Union Road, Cambridge CB2 1EZ, U.K.: http://www.cathm.ac.uk/cgi-bin/catreq.cgi, e-mail:

data request@ccdc.cam.ac.uk or fax: +44 1223 336033



Tablel Crystal Data and Structure Refinement ParameteZomplex1

Formula G1H20N404S,Zn;
M/g 587.27
Crystal system orthorhombic
Space group Pbca
alA 11.579(2)
b/A 18.538(3)
c/A 22.160(4)
5(°) 90.00
VIA® 4756.6(14)
Z 8
pdg cm® 1.640
w/mm* 2.228
F(000) 2384

Cryst size (mm)

0.042 x 0.028 x 0.014

0 range (deg)

25.242 t0 26.594

Limiting indices -14h<14
-23<k<23
-22<1 <27
Reflns collected 57230
Ind reflns 4918 Rt = 0.0445 Rsigma=
0.0230]
Completeness t6 (%) 99
Refinement method FuII—matrix—bIozck least-squanes
F
Data/restraints/ 4918/0/300
parameters
Goodness-of-fit ofF” 1.128
Final R indices R; = 0.0368
[1>26(1)] wR, = 0.0872
R indices (all data) R; = 0.0606
wR, = 0.1058

Largest diff. peak and
hole(e - A%

0.661 and -0.339

o



3.4 X-ray crystal structure of complex 1

Single crystal x-ray diffraction was used unambigglg to establish the identifiable structure of
complexl. The perspective view of complé&with numbering schems depicted in Figure 1a.
The single X-ray crystallographic analysis of coexpll reveals that it crystallizes in
orthorhombic system with space groBpca. Selected bond parameterslafre summarized in
the Table S1 (See Supplementary material)

The asymmetric unit of (Fig. 1b) consists of dinuclear moieties which assembled together
by the coordination action of one fully deprotomhesquatorial [£]* and two axial [SCN]
ligands. In complex, H,L* acts as a hexadentate,() dianionic ligand [£]* . Two unidentate
imine N atoms bind Znl centre, two unidentate oxygeoms of methoxy groups coordinate
with Zn2 centre, two bridging deprotonated phenex@ atoms bride between two Zn(ll) ions
(Znl1 and Zn2) into a dinuclear unit . In each dieac unit, Zn2 atom unites to its neighboring
unit by means of one end-to-end (EL,3) [SCN] coligands to Znl centers forming a one
dimensional zigzag chain polymeric chain runnirangltheb-axis (Fig 2).

The stereochemistry at Znl centers can be descabea distorted square pyramidal with two
phenoxido O, two imine N atoms in equatorial pland one thiocyanato S atom in the the axial
plane. In addition, geometry distortion informatioan be obtained from structural index or
Addison parameter tauw)(which represents the relative amount of distartio the crystal
structures (for square pyramids O; trigonal bipyramidy =1; r = (a-p)/60°, wherex andf} are
the two largest angles around the central metd&). The Addison parameter=0.133 of Znl
center is also supportive for distorted square pigal geometry (Fig 3a). Here it is important to

mention that in order to satisfy the charge anddioation requirements, apart from the bridging



thiocyanate anion another thiocyanate anion coatdithe Zn2 through its N-coordinating site
in a momodentate fashion generating N©coordinating environment in a distorted octahedral
geometry where two oxygen atoms are coming frornplage oxygen and other two are from
oxygen atoms are from methoxy groups (Fig 3b).

Here, we would like to add further details on theleoular structure of complek as follows:
[SCNTJ is an active potential ambidentate ligand whichHgseto bind with Zn2 centre through
electronegative hard centre (N-donation). On theerohand, Znl center has shown affinity for
relatively softer S-coordination of [SCN$ns. The coordination preference of different logd
atoms towards metal can be explained in terms ofbgysis concept. The Zn2 center are
relatively harder compared to Znl as former iscattd to four oxygen atoms. So, hard centre
dontion i.e. N-donation of [SCNijon is preferable towards Zn2. Compléxdisplays strong
intramolecular C-H....... S [3.848 (A)] interactions whialso propagates alotigaxis where
two neighboring dinuclear subunits are interactinitp each other (Fig 2).

An examination of the metric parameters reveads Zm-Qynenolato PONd lengths are in the range
of 2.02-2014A which is relatively shorter than Zno@. bond lengths (2.48-2.68). Two
different type nitrogens are coordinated to eacfilZions. Bond lengths of coordinated imino

nitrogens are in the range of 22304 A, which are slightly longer than those of rhoated
nitrogen of thiocyanate anion nitrogen {ZNvhiocyanate—= 1.94-1.97 A]. The bond distance of Zn-

Sis 2.468 (1) A. These data are similar to thosad in the literature [47-49].



a) b)

Figure 1. (a) Molecular structure oi(hydrogen atoms have been omitted for clarity).The
numbering is also shown in the picture for the diear unit in the 1D single chain of 1. (b)

Asymmetric unit of complef(hydrogen atoms have been omitted for clarity).
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Figure 2. Perspective view of the crystal packingloWwith extended H-bonding featusdong

theb axis.

Figure 3. (a) Distorted square pyramidal and (b) distortethloedral geometry around Zn(ll)

ion.



4. Results and discussion
4.1 Synthesis and characterization of Complex 1

We have unambiguously used one-pot synthetic metbgy to obtain compled where 1:1:1
molar ratio of the respective Zinc(ll) acetate diflaye, di-compartmental Schiff baselY) and
KSCN has been used in methanol solvent mediumah remperature to yield light yellow
colored plate shaped Zn(ll) coordination polymeheTsynthesized complet has been
characterized by different micro analytical techugistH NMR, FT IR and UV-Vis spectroscopic
study. Our synthesized light yellow compléxs stable over long period of time in powdered
form as well as crystalline states and readily lslelun organic solvent like DMSO, DMF,
CH5CN, but insoluble in water. Several weak bandshi range 2960-2870 c¢hare clearly
observed in complet, which is attributedo the aliphatic C-H stretching vibration [50Yn
intense strong band at 1627 tiier complexl is shifted considerably towards lower frequencies
compared to that of the free Schiff base ligandL{H indicating coordination of the imino
nitrogen atom with the Zn(ll) metal centers [51prplex1 exhibits sharpscy 2146-2086 ci
bands suggesting [SCNoordinating mode towards Zn(ll) metal ions [Fe81-S2]. Further
vsen 2146-2086 bands have become bifurcated indicativig different coordinating mode
during Zn(ll) coordination polymer formatio(Figure S1). Complexd exhibits ligand—based
broad transition at 354 nm presumably due temnor n—r transitions in DMSO solution at

room temperature [52, 58Figure S3].
4.2 Active Photoluminescence behavior of complex 1

We have studied photoluminescence properties iddally for Schiff base ligand ¢H') and

complex 1 to find out the silent or active nature of fluaesce since fluorescence active



property of complexX opens up the new possibility for photochemicalliappons [54-60]. On
this ground fluorescence properties of Schiff bbhgand and its respective 1D chain CP of
complex1 were studied at room temperature (298 K) in DM®®ent. Generally a metal ion
enhances or quenches fluorescence emission inngeesef Schiff base ligand containing
aromatic ring structure. Since Zn(ll) ion has néica spectroscopic signature due to its closed—
shell 3d° configuration, Zn(ll) ion is very difficult to ddize or reduce. Therefore, it is
expected that complexl shows no emission emanating mainly from metalereat
MLCT/LMCT excited states. Here the emission may be assignetet intraligand 7—n)
fluorescence. The above fluorescence can be etedidan the basis dfchelation mediated
fluorescence intensityNormally Zn(ll) metal ion enhances or quenchiemifescence emission
in presence Schiff base ligand that contains atiomacloud ring system and ligand potential
donor centers (nitrogen and oxygen) are selectiimnded with respective metal ion .
Quenching of metal ions in presence of Schiff bhgand during complex formation via
different donor center (N, O) is a rather commoat fahich is explained by a process like
magnetic perturbation, redox activity and electtoemergy transfer. In the absence of suitable
metal ions fluorescence property of the ligand iiebpbly quenched by the occurrence of
photoinduced electron transfer (PET) process dyadeence of ligand donor atoms like N, O
nonbonding electrons pairs. Such PET process iepted by the Schiff base ligands when its
nonbonding electron pairs gets stable being cormeplexith Zn(Il) metal center. Fluorescence
graphical plot reveals that Schiff base ligand bithiemission at 390 nfig 4a) while complex

1 shows emission at 454 nmpon excitation at 354 nm (Fig. 4@he red shift as well as greater
intensity of complexl is presumably due to the conformational rigiditytioe ligand upon

complexation or strong ligand donor centers (N,@)dimg with Zn(ll) metal. The overall



process is referred ashelation enhancement fluorescenf@HEF] [61-65]. From emission
spectral curve Figure 4(a) of Schiff base ligangL(j we observed that an emission maximum
is bathochromically shifted as compared to Schi§ébligand (bL'). This is mainly due to the
methoxy group incorporation on the salen structskaleton of the ligand. A similar absorption
and emission maxima have been observed for tritleBehiff base ligand with a methoxy group
in ortho position of the phenol moiety [66]. ReartSchiff base ligand quantum vyield is very
low and this is identical with Schiff baseA) N,N’-bis(salicylidene)-1,3-diaminopentane [67].
However, the introduction of methoxy substituenthia ortho position of the phenol ring is also
responsible for red shift emission maxima of Scluéfse. Beside for bromine or chlorine
substituted salicylidene structural skeleton Sch#ge ligands induce a noticeable decrease of
the quantum vyields in comparison with ligand(]J [67]. The luminescence spectral nature
depicted in [Figure 4b] are typically common fole€®atype Schiff-base Zn(ll) complexes where
only intraligandn—= transition can be positively assigned [ 68,69]. Wave calculated
Fluorescence quantum yield for complexy employing equation (1) using quinine sulfate as
the secondary standard (= 0.57 in water) and thus quantum yield value domplex 1lwas
found to be 0.01635. Again with reference to hyghiminescent Zn(salen) complexes [67], the
reason for weak luminescent of complexs due to the additional non-radiative deactivatio
pathways. Apart from, one additional possibilitytims respect through electron transfer takes

place in presence isothiocyanate anions [70, 71].



Table 2. Photo-physical parameters of Schiff base ligandLfHand complexl in DMSO

solvent at room temperature 298 K.

Compound Abssorption qmax), NM Excitation (Amax), "M | EMISsion §max), NM
Schiff base(HL") 258 & 398 nm 332 nm 390 nm
Complex1 230, 265 & 345 nm 354 nm 454 nm
a) b)
354 nm 454 nm
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Figure 4. (a) Emission spectra of Schiff base liganglL(}l in DMSO solution at 298 K. (b)

Absorption and emission spectracoimplex1in DMSO solution.




5. Antimicrobial screening of complex 1

Complex1 exhibited antibacterial potency against all figeterial strains. The MIC values and
growth inhibition zone diameter for the complexgaiast the tested bacterial strains are shown
in Figure 5 and 6 respectively. Compli&hxad encouraging potentiality to inhibit the growath

B. subtilis6633 andP. vulgarisOX19 in contrast té&. aerogened0102 ands. TyphiSRC that
showed less susceptibility to themm vitro growth curve of four bacterial strainBgcillus
subtilis 6633, Enterobacter aerogened0102,Proteus vulgarisOX19 andSalmonella enterica
ser. typhiSRC) in presence of compléxare shown in Figure 7. It reflected distinct treant
differences (LSD test; p < 0.05) in the inhibitipattern of bacterial growth subject to selected
complex1 exceptingS. typhi Complex 1 showed reasonable efficacy as poteaitinicrobial
agent in rendering bacterial growth inhibition. Tiesults showed that compldxhad a wide
spectrum of antibacterial activity. Moreover botha@ positive and Gram negative bacteria
were similarly susceptible to this complek The growth kinetics study subjected to
antimicrobial candidates proved that the testedptexnl had encouraging efficiency to hinder
the bacterial growth as a bacteriostatic agentcelei can be concluded that complegan be

promoted as potential broad spectrum antimicragents.
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Figure 7. In vitro growth curves of (aBacillus subtilis6633, (b)Enterobacter aerogene€102,
(c) Proteus vulgari$DX19 and (dSalmonella enterica ser. typBRC against complex 1, all data

were taken in triplicate and error bars show stechdaviation.



6. DFT analysis

Geometry optimization of complet was carried out on basis set 6-31G(d) at the B3LYP
level[72] in ground state using density functiotfaory (DFT) calculations[73]. The frontier

orbital’'s of HOMO and LUMO of Zn(Il) coordinationgbymer complext is shown in Figure 8.

Optimized Structure

LUMO PLOT
(Ground State)

ELU M O:U.U?lﬁﬂ eV

AE =0.35257 eV

a ll
J & Epionmo™ 0-28093 eV
: T HOMO PLOT
_,g‘_a'_J “ull (Ground State)

et

Figure 8.The optimized structure, HOMO and LUMO orbital oheplex1.

From optimized structure of compléxthe bond lengths of Znt@&nd Zn-$ atoms are 1.97A
and 1.94A and bond angle S2Za of 124 while N-Zn-N is 1071 The bond lengths of Ze\ and

Zm-O atoms are 2.04A and 2.03A respectively. Fromuiig8 it is apparent that electron



densities in HOMO plot of complek has largely localized on o-vaniline aromatic rsegtion
and in LUMO plot electrons density are localizeddiamine propane chain and partly on o-
vaniline ring moiety. The HOMO-LUMO energy gap Imetground state of compléxhas been
predicted to be 0.35257 eV. The electronic clowtridhiution of HOMO and LUMO in singlet
excited state localizes largely on Schiff basendjaSuggesting the absorption transition is
mainly due to the intraligand charge transfer (IL&Tzx — =*) and partly by ligand-to-metal
charger transfer (LMCT), metal-to-ligand chargensfer (MLCT) and metal centered (MC)

transitions which is also supported by UV-Vis alpsion spectra.

7. Hirshfeld Surface analysis

Hirshfeld surface and 2D fingerprint plot generafiean crystal data of complekusing crystal
explorer v. 3.1[74] are shown in Figure.9a and®ie colour mapping and the shape of the three
dimensional Hirshfeld surfaces of compléxshow the different intermolecular interactions
present in the crystal packing. The red spots an ghrfaces indicate the close-contact
interactions, which are mainly responsible for thelecular packing in the crystals. Apart by
hydrogen bonding, the crystal packing of complexs controlled by dominant interactions
involving S---H, N---H and O---H contacts, whigh aoserved as red spots on the Hirshfeld
surfaces shown in Figure 10 (a-d). The % of H-bogdnteraction data with S, N and O atoms
are given in Table 3. From table 3, it is clearttBaH interaction dominates with 15.9%

contributing highest % for the molecular packinajgity.



Table 3.Percentage interactions of H-bonding with S, N @mnatoms in complek.

S.No Interaction %

1. S...H 15.9
2. N....H 5.9
3. O...H 3.9

Figure 9. Hirshfeld surfaces of complex 1 mapped with (g}dproperty, the molecules in

tube/licorice representation within the transpasemface maps and (b) Shape Index
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Figure 10. (a-d) Hirshfeld 2D fingerprint plots of intermaldar contacts with di and de-
ranging from 0.3 to 2.8 A (a) all interactions @)H with 15.9% (c) N‘H with 5.9% (d) OH

with 3.9% interaction
8. Conclusion

In this work, we have reported the synthesis obaedimensional polynuclear zinc(ll) complex
using a one-step self-assembly process from zietatsx; ptassium thiocyanate, Schiff base
(L'H.) in methanol medium. The investigation shows thasitu formation of building blocks
yielded the polymer of [Zih'(u15-SCN)G'SCN)} (1) where two different environment of
Zn(ll) ions are present. Apart from that [SCNgn acts as end to end bridging fashion to
accomplish the formation of 1D chain as well asnieal ligand to satisfy the charge and
coordination. Photoluminescent study revealedehhanced red shift fluorescence intensities of
complex1 compared to that of Schiff base liganal(H in presence of [SCN]pseudohalide ion
confirmed its credential as a potential photoactaadidate. Besides, compléxexhibited a
strong antimicrobial activity towards some impott&@ram +ve and Gram-ve bacteria. As a
complementary revelation Hirshfeld surface analyseés DFT has been investigated for our

synthesized complek



8. Supplementary data

Certain selected crystal metrical parameters mltgeComplexl are shown in Table Sand

Figure S1-SZas supplementary materials. Figure S2 shows ligBnspectra as supplementary
material. CCDC 1501365 contains the supplementasstadlographic data (excluding structure
factors) in CIF format for the structure reportdccomplex1. The data can be obtained free of

charge via _http://www.ccdc.cam.ac.uk/ conts/retrigsntml, or from the Cambridge

Crystallographic Data Centre, 12 Union Road, Cadg®&iCB2 1EZ, UK; fax: (+44) 1223-336-

033; or e-mail; deposit@ccdc.cam.ac.uk.
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