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Abstract—A new Zn(II) coordination complex based on the tridentate ONO Schiff base 2-(((2-methoxyphe-
nyl)imino)methyl)phenolate ligand was synthesized and characterized structurally by using FT-IR, 'H
NMR, BC{'HINMR, UV-Vis and photoluminescence spectroscopies, elemental analysis and single crystal
X-ray crystallography (CIF file CCDC no. 2027332). The molecular structure as well as its supramolecular
features was studied using structural, Hirshfeld surface analyses as well as computational studies. The supra-
molecular arrangement of this coordination complex is directed by a series of hydrogen bonding interactions,
including O—H--O, C—H--Br and C—H--w. The C—H--'w energies in this compound calculated to be in the
range of 5.79—7.99 A. The compound is also successfully synthesized in three different concentrations by
ultrasonic irradiation. The product was characterized by different techniques and the morphology was ana-
lyzed using field-emission scanning electron microscopy. The comparison between samples synthesized
using ultrasonic irradiation demonstrated that lower concentrations of initial reagents decreased plate size

and increased the homogenization of particle size distribution.
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INTRODUCTION

In the last decades, the design and synthesis of
zinc(II) coordination complexes have received much
attention because of their potential applications as
metalloenzyme mimicry, molecular sensor and cata-
lyst [1—5]. Zinc is the second most abundant 3d metal
ion in the human body and plays several crucial roles
in a variety of biological processes [6]. Zn(1I) ion with
a filled d'° configuration is colorless, diamagnetic and
usually does not involve in redox reactions. Because of
the lack of ligand field stabilization energy, the Zn(II)
cation exhibits high flexibility concerning the coordi-
nation geometry and the most common coordination
numbers are 4, 5, and 6 [7, 8]. Also, Zn*" has an inter-
mediate hard/soft acid character, which allows it to be
coordinated by ligands containing hard and soft
donors such as nitrogen, oxygen, and sulfur. Multi-
dentate ligands containing heteroatoms play a remark-
able role in coordination chemistry because of their
potential to encapsulate metal ions and thus control
the geometry of complexes to form discrete coordina-
tion compounds [9—11]. Multidentate Schiff base
ligands have been widely investigated in coordination
chemistry mainly because of their facile synthesis,
ease of functionalization, biocompatibility, and their
ability to form stable metal complexes with a large
number of transition metal ions [8, 12, 13]. Following

these research strategies and for investigating the
solid-state chemistry of group IIB metal coordination
complexes [14—18], a new Zn(II) coordination com-
plex based on tridentate ONO Schiff base 2-(((2-
methoxyphenyl)imino)methyl)phenolate (L) ligand
was synthesized and characterized using spectroscopic
techniques and single-crystal X-ray crystallography
(Scheme 1). The supramolecular structure of this
compound is investigated using structural and Hirsh-
feld surface analyses as well as computational studies.
It is also of our interest to evaluate the self-assembly of
this complex in the nanoscale realm. Recent advances
in nanostructured materials have been led by develop-
ing new synthetic methods that provide control over
size, morphology, and nano/microstructure. The uti-
lization of high-intensity ultrasound offers a facile,
versatile synthetic tool for nanostructured materials
such as nanocoordination compounds [19—21]. In this
regard, the [ZnLBr(CH;OH)] (I) was synthesized in
different concentrations through ultrasonic irradia-
tion. The fabricated complex was fully characterized,
and the effect of the reagent’s initial concentrations
was investigated. Schematic representation of coordi-
nation compound I is shown below:
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EXPERIMENTAL

Apparatus and reagents. o-Anisidine, salicylalde-
hyde and ZnBr, for the synthesis of 2-(((2-methoxy-
phenyl)imino)methyl) phenolate (LH) ligand and
[ZnLBr(CH;OH)] (I), respectivily, were purchased
from Aldrich Chemical Company Inc. The Fourier
transform infrared spectroscopy was performed on a
Nicolet 100 Fourier Transform IR spectrometer in the
4000—500 cm™~' range using KBr disk technique. Ele-
mental analyses (carbon, hydrogen, and nitrogen)
were performed on a Costech ECS 4010 CHN-O. An
Electrothermal 9100 apparatus was used for melting
points measurement. NMR spectra were recorded on
a Bruker AC-300 spectrometer for protons at
300.13 MHz and for BC{'H} at 75.45 MHz. UV-Vis
spectra were recorded on a Perkin Elmer, Lambada 35
spectrometer in MeOH at 25°C, and luminescence
spectrum were performed using a Perkin Elmer LS 55
spectrophotometer.

Single crystal X-ray diffraction. X-ray diffraction
data was collected at 100(1) K on Bruker APEX-II
four-circle diffractometer with graphite-monochro-
mated MoK, radiation (A = 0.71069 A) [22]. The data
were corrected for Lorentz-polarization as well as for
absorption effects [23]. Precise unit-cell parameters
were determined by a least-squares fit reflections of
the highest intensity, chosen from the whole experi-
ment. The structure was solved with SHELXT-2014
[24] and refined with the full-matrix least-squares
procedure on F? by SHELXL-2014 [25]. All non-
hydrogen atoms were refined anisotropically, hydro-
gen atoms were placed in idealized positions and
refined as ‘riding model’ with isotropic displacement
parameters set at 1.2 (1.5 for hydroxyl groups) times
U., of appropriate carrier atoms. The crystal data
obtained from single crystal X-ray crystallography is
listed in Table 1. Hirshfeld surface analysis was carried
out using Crystal Explorer 3.1 software [26].

Supplementary material for structure I has been
deposited with the Cambridge Crystallographic Data
Centre (CCDC no. 2027332; deposit@ccdc.
cam.ac.uk or http://www.ccdc.cam.ac.uk).

Computational methods. Density functional theory
(DFT) and time-dependent density functional theory
(TD-DFT) calculations of the intermolecular interac-
tions were performed using the ORCA quantum
chemistry suite [27]. The BLYP exchange-correlation
functional [27] with the D3 empirical dispersion cor-
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rection (BLYP-D3) was employed to calculate the
intermolecular interaction energies between two rela-
tive fragments [28]. It has been found out that small
BSSE effects are absorbed by the D3 empirical poten-
tial. Thus, the basis set superposition error (BSSE) is
not taken into account [29]. To calculate the intermo-
lecular interaction binding energies in the solid-state,
the solid-state coordinates obtained from X-ray crys-
tallography were used. This procedure and this level of
theoretical calculation have been successfully used to
explore similar intermolecular interactions in the
solid-state [30, 31]. An all-electron triple-zeta basis-
set with two polarization functions, TZ2P, has been
employed to describe all the atoms, while using frozen
core approximation. The zeroth-order regular approx-
imation (ZORA) was employed for considering the
relativistic effect.

Synthesys of 2-(((2-methoxyphenyl)imino)me-
thy)phenol (LH) was carried out by the condensation
of o-anisidine with salicylaldehyde in refluxed anhy-
drous ethanol with 80% yield according to the
reported procedure [32].

FT-IR (KBr; v, cm™!): 3445 w, broad, 3061w,
3012 w, 2968 w, 2835 w,1615 s, 1588 s, 1569 s, 1483 s,
1246 s, 849 m, 792 s. '"H NMR (CDCl;; 8, ppm): 3.88
(s., 3H, —~OCHj), 6.88—7.02 (m., 4H, H,,), 7.21—7.28
(m., 2H, H,,), 7.32—7.40 (m., 2H, H,), 8.72 (s., 1 H,
_N=CH-) and 13.88 (s., IH, —OH). BC{'H}NMR
(CDCl;; 6, ppm): 56.9, 111.5, 114.2, 120.8, 121.7,
122.6, 123.1, 126.6, 134.9, 135.7, 142.6, 152.8, 167.3,
167.8. UV-Vis: A, (CH;OH, nm): 282, 346 and 450
(broad peak).

Synthesys of (methanol)[2-(((2-methoxyphe-
nyl)imino)methyl)phenol]dibromidozinc (1) (I, C;sH,,.
NO;BrZn). In the presence of potassium hydroxide,
the reaction of LH with ZnBr, in methanol resulted in
deprotonation of the ligand at the hydroxyl group to
form [ZnLBr(CH;0H)] (I) (Scheme 1). To a solution
of 0.1 mmol ZnBr, in 5 cm® methanol, a solution of
LH (0.1 mmol) and KOH (0.1 mmol) in 5 cm?® of
methanol was added with stirring. The mixture was
heated at 50°C for about 15 min, resulting in the
immediate formation of a light greenish-yellow trans-
parent solution. Bright yellow single crystals suitable
for X-ray crystallography were obtained upon slow
evaporation of the solution within a week (yield was
72%).

For CsH gNO;BrZn
Anal. caled., % C, 44.64
Found, % C,44.62

H, 4.00
H, 3.96

N, 3.47
N, 3.45

FT-1IR (KBr; v, cm™): 3435 m, 3045 w, 2930 w,
2837 w, 1677 s, 1637 s, 1610 s, 1534 s, 1255 s, 1148 s,
842 m, 743 s. '"H NMR (CD;0D; §, ppm): 3.85 (s.,
3H, —OCH,), 6.92-7.06 (m., 4H, H,,), 7.25-7.33
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Table 1. Crystallographic data and structure refinement for complex I

Parameter

Value

Empirical-formula
Mr

T, K

Crystal system
Space group

a,A

b, A

c, A

o, deg

P, deg

Y, deg

Volume, A3

Z

Pealed> Mg/m’

W, mm~!
F(000)
20, deg
Reflections collected/unique
Rint

Reflections with 1> 26(/)
GOOF

R (I>20(1))

WwRY" (I > 20(1))

Largest diff. peak and hole, e A—3

CsHxNO;BrZn
403.57
100(1)

Monoclinic
P2,/n
7.7841(2)
16.6751(5)
12.2281(3)
90
101.986(1)
90
1552.61(7)
4
1.727
4.163
808.839
67.68
192307/7192
0.0595
5633
1.1735
0.0292
0.0533

0.7622 and —0.6714

Ry = Z|F| — |FJ/EIF); ® wRy = [E(w(Fg — Fa)2)/Ew(Fg)2]'/2.

(m., 2H, H,,), 7.37—7.45 (m., 2H, H,,) and 8.76 (s.,
1H, —N=CH-). BC{'H}NMR (CD;0D; 8, ppm):
57.1, 111.7, 114.5, 121.0, 121.9, 122.8, 123.2, 126.7,
135.1, 135.9, 142.8, 153.1, 167.6, 168.0. UV-Vis:
MCH;0H; A, nm): 236, 286, 325 and 401 nm; m.p.:
233-235°C.

Synthesis of nanostructured [Zn(L)Br(CH;OH)]
(I) was carried out by using ultrasonic irradiation
according to the below-described procedure. In a
round bottom flask which was fixed in the bath of the
ultrasonic generator operating at 40 kHz with a maxi-
mum power output of 305 W, 5 c¢cm’® of ZnBr,
(0.1 mmol) methanolic solution was positioned
(25 cm?). Into this solution, a 5 cm?® methanolic solu-
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tion of the LH ligand (0.1 mmol) along with the KOH
(0.1 mmol) was added dropwise. Ultrasonic irradia-
tion was applied for 15 min; the solid product was fil-
tered off, washed with a small amount of cold metha-
nol and dried in air at room temperature. To study the
effect of reagent’s initial concentrations on the size
and morphology of nanostructured [ZnLBr-
(CH;0H)], the described procedure was carried out

with 0.1, 0.05, and 0.03 mol L~! concentrations (yield
was 88%).

For C;sH|(NO3;BrZn

Anal. calcd., % C, 44.64 H, 4.00 N, 3.47
Found, % C, 44.60 H, 3.98 N, 3.48
Vol. 47 No. 11 2021
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Fig. 1. Fluorescence spectra of 2-(((2-methoxyphe-
nyl)imino)methyl)phenol (LH) (6.1 X 104 M) ligand and
complex I (6.2 x 10™* M) at Aex = 410 nm, in CH;O0H at
room temperature.

FT-1IR (KBr; v, cm™): 3433 m, 3042 w, 2930 w,
2835w, 1677 s, 1637 s, 1609 s, 1533 s, 1255 s, 1148 s,
842 m, 744 s.; m.p.: 233—235°C.

RESULTS AND DISCUSSION

Schiff base ligands can be synthesized easily and
generate stable coordination complexes with various
metal ions [33, 34]. A survey in Cambridge Structural
Database (CSD) revealed that 2-(((2-methoxyphe-
nyl)imino)methyl)phenol (LH) ligand has been previ-
ously used for the formation of number of coordina-
tion complexes [35—40]. The LH ligand can exist in
different tautomeric forms and can switch between the
enol and keto forms [41, 42]. [ZnLBr(CH;OH)] (I)
was synthesized by reacting ZnBr, with LH ligand in
basic methanolic solution. This compound was struc-
turally characterized by using elemental analysis, FT-
IR, '"H NMR, BC{'HINMR, UV-Vis, X-ray crystal-
lography and photoluminescence spectroscopies. The
FT-IR characteristic frequencies of compound I and
the free LH ligand are listed in the experimental sec-
tion. In the FT-IR spectroscopy, the v(C=N) stretch-
ing frequencies of I and LH are observed at 1610 and
1615 cm™!, respectively. The stretching frequencies of
C—O in I and LH are seen at 1255 and 1246 cm™!,
respectively. The C—H stretching and bending fre-
quencies of the methyl group in I are appeared at 2837
and 1475 cm™!, respectively. The stretching frequen-
cies of the terminal M—X and M—O moieties are
located in the far IR-spectrum, at lower frequencies
than could be assigned here. The characteristic fea-
tures in the absorbance spectrum of Zn complex
remain similar to that of free LH ligand, which can be
assigned to m—n* and n—n* transition belongs to the
free LH ligand, according to the TD-DFT calculation
(Fig. S1). The bands between the 200—400 nm in the
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predicted electronic spectrum are assigned to the elec-
tronic transitions from the HOMO-3, HOMO-2,
HOMO-1 and HOMO molecular orbitals to LUMO
of free LH ligand. The '"H NMR and BC{'H}NMR
data for free LH ligand and complex I are shown in the
experimental section. A comparison between the 'H
NMR spectra of the title complex and its free ligand
clearly indicated that the signal of the —OH proton
(13.88 ppm) in the spectrum of the free LH ligand is
absent in the spectrum of complex I, indicating
the removal of the —OH proton and the formation of
Zn—O0 bonds. Furthermore, the *C{'H}NMR spectra
of free LH ligand and complex I showed a singlet at
around 56.8 ppm for —CHj; group and thirteen singlets
at 111—-168 ppm for the aromatic carbon atoms and
imine carbon atom. The photoluminescence spectra
of free LH ligand and complex I is shown in Fig. 1. As
shown in Fig. 1, the maximum emission wavelength in
the fluorescence spectra of free LH ligand and com-
plex I is located at 510 and 520 nm upon excitation at
401 nm, respectively. Also, the shapes of the fluores-
cence spectra of the free LH ligand and complex I are
similar. Therefore, the fluorescence properties of
complex I are due to the ©* — 7 or ©* — & transitions
in coordinated LH [15, 17, 43, 44]. The elemental
analysis reveals that the synthesized complex of
the proposed structure in the 1 : 1 metal : ligand stoi-
chiometry, which is further supported by the X-ray
analysis.

X-ray crystallography reveals that I crystallizes in
the monoclinic P2,/n space group. The ORTEP draw
of the zinc coordination complex, drawn at a 50%
ellipsoid probability level is shown in Fig. 2. Some
selected bond distances and angles are collected in
Table 2. The asymmetric unit contains a crystallo-
graphically independent L ligand, a Zn(II) ion, a bro-
mide ion and a coordinated methanol molecule. The
molecular structure of this compound reveals that the
five-coordinate zinc ion is coordinated by tridentate
(ONO) Schiff base ligand, a bromide ion and coordi-
nating methanol molecule. The index of trigonality
(T5), as defined by Addison and Reedijk [45], is 0.55
for Zn(II) ion which implies that the coordination
environment around the metal center can be described
as an intermediate between square-pyramidal and
trigonal pyramidal formed by the methoxy (O(1)) and
phenolate (O(2)) oxygen atoms, imine nitrogen atom,
terminal bromide ion and the oxygen atom (O(3)) of
methanol (Table 2). All the bond distances and angles
are in the expected range. The dihedral angle between
the planes of two substituted phenyl rings of L ligand is
32.10°. The defined dihedral ligand for the ligand L
lies between 16.44° (Ref. code: COSALA) to 44.48°
(Ref. code: EJIYUR) in the crystal structures of
reported coordination complexes. Hence the ligand
can adjust in conformation to fit the requirement of
coordination environment of the metal center and the
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optimal interatomic close contacts distances in the 3D
structure [46, 47].

The crystal packing analysis of this compound
reveals that discrete [ZnLBr(CH;OH)] (I) complexes

are connected via R, (8) O—H--O and C—H-Br
hydrogen bonds in the crystallographic bc-plane
(Table 3 and Fig. 3). Several C—H:-'® interactions,
with CH:---aromatic centroid distances ranging from
2.783(2) to 3.466(1) A, between aromatic hydrogen
atoms or hydrogen atoms of pendant CH; group and
aryl ring, forming the three-dimensional crystal pack-
ing (Table 3 and Fig. 4). It is to be mentioned that the
aryl rings of neighboring L ligands are not parallel and
no T—T interactions exist in the crystal structure of the
zinc complex.

The Hirshfeld surface analysis was carried out to
analyze the strength and role of the intermolecular
interactions in the crystal structure of coordination
compound [ZnLBr(CH;OH)] (I). The Hirshfeld sur-
face analysis was developed for quantifying the inter-
molecular interactions involved in the crystal struc-
ture [48]. A pie-chart of percentage contributions of
different intermolecular interactions and the two-
dimensional fingerprint plots of the complex I indi-
cate different non-covalent interactions and are shown
in Figs. 5, S2, S3, and Table S1. The data reveals that
the crystal structure of the zinc(II) coordination com-
pound is directed by H--H, C—H--n, C—H-Br,
C—H:--O and O—H--O interactions. The H--H and
C—H:1 interactions are the most abundant non-
covalent interactions and play a crucial role in driving
the crystal structure of I and C—H---Br, C—H---O and
C/O—H--O interactions are the next priorities,
respectively. It has been shown that the large percent-
age values for the weak van der Waals H---H interac-
tions is typical for organic molecules and is consistent
with the presence of CH groups in the L ligand back-
bone, OCH; pendant group and coordinating metha-
nol molecule [49, 50].

The shape index (—1.0 (red) and +1.0 (blue)) and
curvedness between —4.0 (red) and +0.4 (blue) of
Hirshfeld surface of zinc complex is shown in Fig. S2.
The shape index plot of the coordination compound
showed a large red depression in the surface above the
aromatic ring of concave curvature, which is attributed
to the C—H---w interactions, while C—H donor regions
have the opposite curvature. The negligible role of
1t stacking interactions in the crystal packing of this
compound can be anticipated due to the lack of a large
flat green surface on the curvedness surface indicates.
The O—H--O hydrogen bonding interaction, pre-
sented by a large bright red spot on the Hirshfeld sur-
face, appears as a characteristic pair of sharp spikes
with the upper spike (de > di) and the lower spike
(de < di) corresponds to the hydrogen-bond donor
and the hydrogen-bond acceptor, respectively.
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Fig. 2. ORTEP diagram of compound I drawn at 50%
probability ellipsoids.

The computational calculation is carried out to
analyze the strength of intermolecular interactions
that govern the crystal structure of the zinc-coordina-
tion compound. The interaction binding energies,
obtained from the BLYP-D3 calculation on two frag-
ments, help us to evaluate the strength of the intermo-
lecular interactions between discrete molecular com-
plexes (Table 3). The geometry of the selected frag-
ments was obtained directly from the crystallographic

Table 2. Selected bond distances (A) and angles (deg) for I

Bond d, A
Zn(1)—0(1) 2.446(1)
Zn(1)—0(2) 1.992(1)
Zn(1)—0(3) 2.022(1)
Zn(1)—N(1) 2.025(1)
Zn(1)—Br(1) 2.3455(1)

Angle ®, deg
O(1)Zn(1)0(2) 153.79(4)
0(1)Zn(1)0(3) 78.50(4)
0(2)Zn(1)0(3) 93.58(2)
N(1)Zn(1)O(1) 70.70(5)
N(1)Zn(1)0(2) 92.49(5)
N(1)Zn(1)O(3) 119.40(5)
N(1)Zn(1)Br(1) 120.41(4)
O(1)Zn(1)Br(1) 94.93(3)
0(2)Zn(1)Br(1) 111.09(3)
0(3)Zn(1)Br(1) 112.95(4)
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Table 3. Selected hydrogen bond and C—H---nt geometries for coordination compound I

785

Distance, A Angle Binding
D—-H-A DoH-A. de energy, Sym. Code
D-H H-A DA »9°8 | kcal/mol
C(2)—H(2)'Br(1) 0.950(3) | 2.976(2) | 3.796(2) 145.3(2) —12.54 l—x,1—y,2—z
C(15)—H(15A)-Br(1) 0.98(1) 3.089(9) | 3.854(2) 135.9(8) —180.78 l—x,1—y,1—2z
O(3)—H(3)-0(2) 0.80(2) 1.80(2) 2.599(2) 178.0(3) l—x,1—y,1—2z
Anele Binding
C—Hn D—-H |H Tnoid| DA & energy, Sym. Code
D—H-A, deg
kcal/mol
C(5)—H(5)Ttc(s)—cas) 0.950(2) | 3.322(1) | 3.779(2) 111.75(1) —6.04 12+x,1/2—y,1/2+z
C(10)—H(10)'tcy—ce) | 0.950(2) | 2.783(2) | 3.575(1) 141.36(1) —7.99 1/2+x,1/2—y,—1/2+2z
C(14)—H(14C)Ttcs)—3y | 0.980(8) | 3.466(1) | 3.926(1) 111.12(2) —5.79 1.5—x,1/2+y,1.5—z2

information file (CIF) and is shown in Fig. S4. The
calculated binding energies of intermolecular interac-
tions in this complex are in the range of those found
for neutral complexes [51—53]. The C—H:---& interac-
tion energies in [ZnLBr(CH;OH)] calculated to be in
the range of 5.79—7.99, which is in agreement with
the reported values for C—H---wt and C—H---X (X=Cl,
Br, I) non-classical hydrogen bonds (Table 3) [54—
57]. Notably, the head-to-tail dimeric fragments inter-
action energies containing two O—H--O and two
C—H--Br hydrogen bonding interactions are much
larger than that of the fragments in which only a single
C—H:-Brinteraction is involve (Table 3, Fig. S4). The
dimer interaction energy value is comparable to the
reported values [58, 59].

The Zn(II) coordination compound was prepared
in methanol by ultrasonic irradiation according to the
procedure described in the experimental section. The
final products were characterized by powder X-ray dif-
fraction (PXRD), FT-IR spectroscopy and elemental

analysis. The FT-IR spectrums as well as the elemen-
tal analysis of the samples synthesized by both the
conventional and the sonochemical methods, are
indistinguishable. The morphological characteristics
of the synthesized complex using the sonochemical
method were studied by field-emission scanning elec-
tron microscopy (FE-SEM). Figure 6 shows the FE-
SEM micrographs of the nanoplates of zinc-complex
synthesized by the ultrasonic generator, with 305 W
ultrasonic power, in the reagent initial concentration
of 0.03, 0.05, and 0.1 mol L~! for 15 min. The FE-
SEM images of this compound show plate morphol-
ogy with diameters ranging from nano- to micro-
scale. Our results reveal that lower concentrations of
initial reagents resulted in the formation of a plate with
decreased sizes and also an increase in the uniformity
and the homogenization of particle size distribution.
Therefore, nanoplates synthesized by using higher
concentrations of starting materials are larger in size

Fig. 3. Representation of the crystal packing of I showing the association of discrete molecular units via R%(S) O-H--0O and

C—H---Br hydrogen bonds in the crystallographic bc-plane.
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Fig. 4. Representation of the crystal packing of [ZnLBr(CH;OH)] (I) showing the supramolecular association of molecular units
via C—H--w interactions between aromatic hydrogen atoms or hydrogen atoms of pendant CH; group and aryl ring, forming the

three-dimensional crystal packing.

m H-H

m Br-H

Fig. 5. Pie-chart showing the relative contributions of different intermolecular interactions to the Hirshfeld surface area of com-

pound L.

than those produced using lower concentrations
(Fig. 6).

Figure 7 shows the simulated XRD pattern from
single-crystal X-ray data of the complex I in compari-
son with the XRD pattern of a typical sample synthe-
sized by the ultrasonic irradiation. All the X-ray dif-
fraction peaks can be well-indexed to a known
bulk phase, and the peak positions remain unchanged
compared with the simulated and experimental pow-
der X-ray diffraction patterns. The results revealed
that the size of the coordination complex is related to
the starting materials concentrations and can be con-
trolled using ultrasonic irradiation.

Anew Zn(II) coordination complex with tridentate
ONO Schiff base 2-(((2-methoxyphenyl)imino)me-

RUSSIAN JOURNAL OF COORDINATION CHEMISTRY  Vol. 47

thyl)phenolate ligand was synthesized and character-
ized using FT-IR, '"H NMR, BC{'H}NMR, UV-Vis
and photoluminescence spectroscopies, elemental
analysis and X-ray crystallography. The crystal pack-
ing of the zinc coordination compound was investi-
gated using structural, Hirshfeld surface analyses and
computational calculations. The crystal packing anal-
ysis reveals that the crystal structure is constructed via
a series of O—H--O, C—H---Br and C—H---n hydrogen
bonding interactions. This complex is also synthesized
using ultrasonic irradiation and the role of initial
reagent concentrations on the size and morphology of
the nanostructured compound. Results of this study
might be of interest to those who are studying the
solid-state and the nanochemistry of Zn(I1I) contain-
ing chelating Schiff base ligand.
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Fig. 6. FE-SEM images of complex I prepared using ultrasonic generator 305 W. 0.1 M (a) 0.05 (b) and 0.03 M.

A
— Experimental

— Simulated

Relative intensity

|

3 8 13 18 23 28 33 38 43 48
20, deg

Fig. 7. A comparison between simulated PXRD pattern (red) and the PXRD pattern of nanostructured I synthesized by ultrasonic
irradiation (blue).
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