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ABSTRACT: The novel fluorescent heterocyclic bidentate ligands have been synthesized
by the high yields reaction of 8-(4-chlorophenyl)-3-Iso-butyl-3H-imidazo[4',5': 3,4] benzo[ 1, 2-c] isoxazol-5-amine
with p-hydroxybenzaldehyde and p-chlorobenzaldehyde. The ligands reacted with Zn(ll) ion
to gained novel complexes. The optical properties of these structures were checked and
the outcomes represented that they showed interesting photophysical properties. Optimized geometries
and assignment of the IR bands and NMR chemical shifts of the new complexes were also computed
by using Density Functional Theory (DFT) methods that were in good agreement with
the experimental values, confirming the suitability of the optimized geometries for Zn(Il) complexes.
These new compounds have shown potent antibacterial properties and their antibacterial activity (MIC)
against Gram-positive and Gram-negative bacterial species were also specific.
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Functional Theory (DFT).

INTRODUCTION

Zinc complexes have received considerable attention
owing to their effective biological importance such as
antibacterial [1] antifungal [2] antivirus [3] antiproliferative [4]
and anticancer activity [5]. The stabilities and coordination
chemistry of zinc (II) with bidentate ligands [6] have also
resulted from their efficacy as oral zinc chelating agents [7]
and as agents for the treatment of zinc overload

Benzo[1,2-c]isoxazoles are an important class of
heterocyclic pharmaceuticals and bioactive compounds
that are prescribed as antipsychotic risperidone [9] and
anti-HIV drugs [10] and play a key role in many organic
reactions [11]. Isoxazole-metal complexes are often
postulated as intermediates in reactions of considerable
synthetic utility, for example the reductive ring opening

conditions [8]. of isoxazoles. Several isoxazole-metal complexes
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have been reported and well characterized. In a review
of the literature of isoxazole-metal complexes [12],
the binding characteristics of the isoxazoles in the complexes
have been examined, and some tentative conclusions
regarding the regularity of isoxazole complexation
behavior have been discussed.

On the other hand, Schiff bases are an important class
of organic ligands, due to their biological properties [13].
Schiff bases have many advantages between ligands
in the coordination chemistry. They are the most versatile
studied ligands in coordination chemistry because of their
structural varieties and very unique characteristics. These
findings promoted us to synthesis and characterization of
two new fluorescent heterocyclic Schiff-base ligands
derived from 2-8-(4-chlorophenyl)-3-l1so butyl -3H-
imidazo[4',5":3,4]benzo [1,2-c]isoxazol-5-amine and their
Zn (1) complexes. In addition, antibacterial activities of
the new ligands and complexes against gram positive
and negative bacterial species were studied.

EXPERIMENTAL SECTION
Equipment and Materials

Melting  points  were  measured on an
Electrothermaltype-9100 melting-point apparatus.
The FT-IR (as KBr discs) spectra were obtained on
a Tensor 27 spectrometer and only noteworthy absorptions
are listed. The 3C NMR (100 MHz) and *H NMR (400 MHz)
spectra were recorded on a Bruker Avance DRX-400
spectrometer. Chemical shifts are reported in ppm
downfield from TMS as internal standard; coupling
constant J is given in Hz. The mass spectrum was
recorded on a Varian Mat, CH-7 at 70 eV and ESI mass
spectrum was measured using a Waters Micromass ZQ
spectrometer. Elemental analysis was performed
on a Thermo Finnigan Flash EA microanalyzer. Absorption
and fluorescence spectra were recorded on Varian 50-bio
UV-Visible spectrophotometer and Varian Cary Eclipse
spectrofluorophotometer. UV-vis and fluorescence scans
were recorded from 200 to 1000 nm. Percentage of
the Zn*2 ion was obtained by using a Hitachi 2-2000
atomic absorption spectrophotometer.

The microorganisms Bacillus subtilis ATCC 6633,
Pseudomonas aeruginosa ATCC 27853 and Escherichia
coli ATCC 25922 were purchased from Pasteur Institute
of Iran and S. aureus methicillin resistant was isolated
from different specimens which were referred to the
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Microbiological Laboratory of Ghaem Hospital of
Medical University of Mashhad, Iran, and its methicillin
resistance was tested according to the NCCLS
guidelines [14]. All solvents were dried according to
standard procedures. Compounds 1 [15], 3 [16], 4 [17]
and 5a [18] were obtained according to the published
methods. Other reagents were commercially available.

Computational methods

All of the calculations have been performed using
the DFT method with the B3LYP functional [19]
as implemented in the Gaussian 03 program package [20].
The 6-311+G(d,p) basis sets were employed except
for the Zn atom where the LANL2DZ basis sets were used
with considering its effective core potential. Geometry
of the Zn complex was fully optimized, which
was confirmed to have no imaginary frequency of
the Hessian. Geometry optimization and frequency
calculation simulate the properties in the gas/solution
phases.

The fully-optimized geometries were confirmed
to have no imaginary frequency of the Hessian.

The solute-solvent interactions have been investigated
using one of the self-consistent reaction field methods,
i.e., the sophisticated Polarizable Continuum Model
(PCM) [21].

General procedure for the synthesis of 7a,b from 5a

Aldehyde 6a,b (1 mmol) was added to a solution of
compound 5a (0.34 g, 1 mmol) in ethanol (15 mL).
The reaction mixture was heated under reflux for 5 hours.
The solvent was removed under reduced pressure and
the yellow product was filtered and washed with ethanol
to give Schiff base (7a,b), which was purified in hot
acetone.

E)-4- (((8-(4-chlorophenyl) -3-isobutyl- 3H-imidazo
[4'5':3,4]benzo[1,2-c]isoxazol-5-yl)imino)methyl)phenol
(7a, L1) was obtained as a yellow powder. m.p: 175-179 °C.
'H NMR (CDCl3): 6 0.92 (d, J = 6.4 Hz, 6 H), 2.21-2.25
(m,1 H), 437 (d, J = 7.2 Hz, 2 H), 6.95 (d, J = 8.4 Hz,
2H, Ar H), 7.69 (s, 1H, Ar H), 7.73 (d, J = 8.4 Hz, 2H, Ar
H), 7.87 (d, J = 8.7 Hz, 2H, Ar H), 8.31 (s, 1H, Ar H),
8.95 (d, J = 8.7 Hz, 2H, Ar H), 9.08 (s, 1H, CH), 10.37
(br s, 1H, OH) ppm; BC NMR (CDCls): 6 21.4, 29.2,
57.8, 114.5, 114.8, 121.5, 131.7, 132.3, 133.6, 134.8,
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135.3, 135.5, 136.3, 140.2, 140.8, 147.2, 158.7, 165.2, 166.3,
166.8 ppm. IR (KBr): 3357 cmt (OH), 1652 cmrt (CH=N)).

(E)-N-(4-chlorobenzylidene) -8-(4-chlorophenyl) -3-
isobutyl-3H-imidazo [4'5':3,4] benzo[1,2-c]isoxazol-5-
amine (7b, L2) was obtained as a yellow powder. m.p: 189—
193 °C; yield: 75%. *H NMR (CDCls): § 0.92 (d, J = 6.4 Hz,
6 H), 2.01-2.05 (m,1 H), 4.26 (d, J=7.2 Hz,2 H), 7.64 (d, J
=8.4 Hz, 2H, Ar H), 7.68 (d, J = 8.7 Hz, 2H, Ar H), 7.71 (s,
1H, Ar H), 7.88 (d, J = 8.4 Hz, 2H, Ar H), 8.29 (s, 1H, Ar
H), 8.82 (d, J = 8.7 Hz, 2H, Ar H), 9.21 ( s, 1H, CH=N)
ppm; BC NMR (CDCls): § 19.8, 32.6, 44.9, 110.2,112. 1,
127.1, 129.3, 129.7, 129.9, 130.1, 130.5, 131.7, 131.9,
134.3, 135.7, 135.9, 136,5, 143.4, 154.8, 162.3, 162.5 ppm.
IR (KBr): 1664 cm™ (CH=N).

General procedure for the synthesis of complexes 8a,b
from ligands 7a,b

To the yellow solution of ligand 7a,b (2 mmol) in
aqueous metanolic solution (20 mL, MeOH, H,0, 10:90)
Zn (I1) nitrate hexahydrate (0.29 gr, 1 mmol) was added,
resulting in color change to deep green. The reaction was
carried out for another 6 h in room temperature. The
complex was isolated by evaporation of the solvent and
washed with cold MeOH and then H,O.

c[Zn(L1)2]N206.2(H20)] (8a): was obtained as a dark
green powder. mp > 300 °C (decomp). *H NMR (DMSO-
d6): 5 0.89 (t, J = 6.4 Hz, 12H, CH3), 1.71-1.74 (m, 2H,
CH), 4.33 (t, J = 7.2 Hz, 4H, NCH,), 7.12 (d, J = 9.0 Hz,
4H, Ar H), 7.75-7.95 (m, 10H, Ar H), 8.36 (s, 2H, Ar H),
8.94 (d, J = 9.0 Hz, 4H, Ar H), 9.21 (s, 2H, CH), 10.78
(or s, 2H, OH). IR (KBr): 3371 cm™ (OH), ESI-MS (+)
m/z (%) 990 [Zn(L2)2]2+. Anal. Calcd for C50H45C|2N10012
Zn (1115.2): C, 53.85; H, 4.16; N, 12.56; Zn, 5.86.
Found: C, 53.27; H, 4.01; N, 11.94; Zn, 5.09.

[Zn(L2)2].N20¢ 2(H20) (8b): was obtained as a dark
green powder. mp > 300 °C (decomp). IR (KBr): 3435, cm’*
(OH), ESI-MS (+) m/z (%): 954 [Zn(L1),]**. Anal. Calcd
for C50H44C|4N100102ﬂ (1152.1): C, 52.12; H, 3.85; N,
12.16; Zn, 5.68. Found: C, 51.92; H, 3.71; N, 11.36; Zn, 5.42.

RESULTS AND DISCUSSION
Synthesis and structure of the new ligands 7a,b and
complexes 8a,b

In order to the synthesis of new heterocyclic
Schiff-base ligands, the commercially available 5-nitro-1H-
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benzimidazole was alkylated with  1-Bromo-2-
methylpropane in KOH and DMF to produce 1-iso-butyl-
5-nitro-1H-benzimidazole (1a) [15]. 3-Iso-butyl-8-(4-
chlorophenyl)-3H-imidazo [4')5"3,4]benzo[1,2-
clisoxazoles (3a) was prepared from the reaction of 1-iso-
butyl-5-nitro-1H-benzimidazole 1a with (4-chlorophenyl)
acetonitrile  (2a) in basic MeOH solution [16].
Regioselective nitration of 3a was accomplished using
a mixture of sulfuric acid and potassium nitrate and led to
the formation of 3-iso-butyl-8-(4-chlorophenyl)-5-nitro-
3H-imidazo[4',5":3,4]benzo[1,2-c]isoxazole 4a in good
yield [17, 22]. Reduction of compounds 4a in EtOH by
SnCl,, gave the 8-(4-chlorophenyl)-3-iso-butyl-3H-
imidazo[4',5":3,4]benzo[1,2-c]isoxazol-5-amine (5a) in
high yields. Finally, new heterocyclic Schiff-bases 7a,b
were synthesized by the reaction of amines 5a with
aldehydes 6a,b in good yields (Scheme 1).

The coordination ability of Schiff-bases 7a,b with
Zn?" ion was examined in an aqueous metanolic solution.
The elemental analysis results (Experimental section)
and the stoichiometry of the deep green complexes which
was obtained by Job’s method (Figs. S1 and S2,
Supplementary Data) [23], proposed the [Zn(L2)2].N2Os
2(H20) formulae for the complexes (Scheme 3).
Furthermore, molecular ion peak at m/z 954 ([Zn(L1)2]?*)
and m/z 990 ([Zn(L2),]?*) strongly support the structure
of the new complexes.

Photophysical properties of the new ligands and
complexes

Compounds 7a,b, and Zinc complexes 8a,b
were spectrally characterized by UV-Vis and fluorescence
spectroscopy in the wavelength range of 200-1000 nm.

The absorption and fluorescence emission spectra of
the ligands 7a,b and Zinc (I1) complexes 8a,b are shown
in Figs. 1 and 2, respectively whereas numerical spectral
data are presented in Table 1. Values of extinction
coefficient (¢) were calculated as the slope of the plot
of absorbance vs concentration. As depicted in Fig. 1,
the spectra of complexes have an absorption maximum
at 650 nm at which the ligand has no absorbance.
An efficient charge transfer of an electron from p-orbital
on the ligand to Zn (11) d-orbital can be considered as the
main reason for the color of the complexes described as
Ligand to-Metal Charge Transfer (LMCT) [24]. Also,
Schiff-base ligands 7a,b, and Zn complexes 8a,b produced
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Scheme 1: Synthesis of the new ligands 7a,b.
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Scheme 2: The structure of the Zn(I1) complexes 8a,b.

fluorescence at concentration 1 x 10°°M in MeOH (Fig. 2).
The fluorescence quantum yield of the compounds
was determined via comparison methods, using fluorescein
as a standard sample in 0.1 M NaOH and MeOH solution [25].
The used value of the fluorescein emission quantum yield
is 0.79 and the obtained emission quantum yields of
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the new compounds are around 0.18 — 0.47. As can be seen
from Table 1, extinction coefficient (g) in Schiff-base 7b,
fluorescence intensity and the emission quantum vyield
in Schiff-base 7a were the biggest values.

DFT calculation

According to reported literature [26] and our
experimental results, an octahedral geometry was
proposed for the Zinc complexes 8a,b. To gain a deeper
insight into the geometries and role of HOMO and
LUMO frontier orbitals in the UV-visible absorption
spectra of Schiff-bases 7a,b and Zinc complexes 8a,b,
we performed DFT calculations at the B3LYP/6-311+G(d,p)
level and obtained the optimized geometries and HOMO
and LUMO frontier orbitals of fluorescent ligands 7a,b
and Zn(Il) complex 8b. The geometry of the complex 8b
was optimized in both of the gas phase and the PCM model,
where the methanol was the used solvent. The optimized
geometry of the ligands 7a,b can be found in Fig. 3.
The optimized geometry of the complex 8b with labeling
of its atoms is also depicted in Fig. 4 in two different views.
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Table 1: Spectroscopic data for the new compounds 7a,b and 8a,b at 298 K.

4 Dye 7a 7b 8a 8\
Aabs (NM)? 449 350 650 650
& x 10 #[(mol L y*cm™]® 5.00 5.20 3.70 2.90
Ay (NM)° 570 560 550 550

\_ D¢’ 0.39 0.47 018 023 J

a) Wavelengths of maximum absorbance (Aabs); b) Extinction coefficient
¢) Wavelengths of fluorescence emission (An,) With excitation at 400 nm; d) Fluorescence quantum yield
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Fig. 1: The absorption spectra of the ligands 7a,b and Zn(lI)
complexes 8a,b in MeOH solution (2 x 104 M).

Some of the calculated structural parameters of the Zn(ll)
complex are collected in Table 2.

In the optimized geometry of the complex 8b,
the ligand 7b acts as a bidentate ligand, coordinates
to the Zn(ll) via the nitrogen atom of the imine group (-
N=CH) and nitrogen atom of the isoxazole ring.

Except for the Iso butyl group, the ligands 7b are
planar. The aromatic rings of the ligand are in the same
plane. Also, both of the ligands are in the same plane
forming a square plane of the tetrahedral complex.
The Zn-O and Zn-N Lengths bonds are listed in Table 2.

The DFT computed *H NMR chemical shifts (8) of Zn
(1) complex 8b are listed in Table 3 together with
the experimental values for comparison. The atoms
are numbered as in Fig. 4.

As seen in Table 3, the DFT-calculated NMR
chemical shifts are in good agreement with the experimental
values, confirming the suitability of the optimized
geometries for Zn (11) complex 8b.

Moreover, the vibrational modes of Zn complex 8b were
analyzed by comparing the experimental and DFT-computed
IR spectra. The assignment of the selected-vibrational frequencies
is gathered in Table 4. There is good agreement between
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Fig. 2: The fluorescence emission spectra of the ligands 7a,b
and Zn(11) complexes 8a,b in MeOH solution (1 x 10-° M).

the experimental and DFT-calculated frequencies of the high
spin complex, confirming the validity of the optimized
geometry as a proper structure for the complex 8b.

The 3D-distribution map for the Highest-Occupied-
Molecular Orbital (HOMO) and the Lowest-Unoccupied-
Molecular Orbital (LUMO) of the ligands 7a,b and
the complex 8b are shown in Fig. 5. As seen, the HOMO
orbital of the ligands is localized on the benzimidazole
and isoxazole rings. But the LUMO orbital is mainly
localized on the benzene ring and its substitutions. Since,
in the ligands 7a,b, electron transition from the HOMO
orbital to the LUMO orbital is 1 — =n* transition.
On the other hand, the HOMO and LUMO frontier orbitals
of the complex 8b species are mainly localized on the
isoxazole ring and Zn atom, respectively. It implies that
the electron transition from the HOMO orbital to the LUMO
orbital is Ligand to-Metal Charge Transfer (LMCT) [24].

The energy difference between the HOMO and
LUMO frontier orbitals is one of the important
characteristics of molecules, which has a determining role
in such cases as electric properties, electronic spectra, and
photochemical reactions. Energy separation between
the HOMO and LUMO (Ae = gLumo — SHOMO) of 7a, 7b
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Fig. 4: The optimized geometry of the Zinc(l1) complex 8b in two different views.
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Table 2: Selected structural parameters of Zn (I11) complex 8b.

Vol. 38, No. 4, 2019

/ Bond Bond length (A% Angle ) Dihedral angle ) \
Zn-N1 179 N1- Zn -N5 163.3 N1-N5-N4-N8 31.15
Zn -N4 2.74 N1- Zn -N4 80.3 N1-N5-N4-Zn 10.7
Zn -N5 1.89 N5- Zn -N8 88.4 02-N5- Zn —N4 -40.1
Zn-N8 2.41 N1-Zn-N8 97.15 02-N5- Zn -N1 55.5
N1-01 1.40 N4- Zn -N5 101.7 02-N5- Zn -N8 165.5
C8-N2 1.32 N1- 01-C7 102.3 C27-C28- N8-C42 178.3
N5-02 1.40 N5- 02-C31 102.4 C27-N5- 02-C31 -11.14
02-C31 1.44 N7- C32-N6 110.8 C27-C28-N8-C42 178.3

C31-C36 1.40 N7- C30-C29 131.3 C27-N5- Zn—N1 -101.0
C26-C27 1.35 C29-C28-N8 120.7 N8-C27-C27-N5 0.57
C27-C28 141 N8-C42-C43 120.4 01-C7-C2-C3 71
€28-C29 1.42 N8-C28-C27 121.2 01-C7-C12-C13 0.19
C29-C30 1.40 C3-N1-Zn 116.0 C7-C2-C1-N2 -0.63
C30-N7 1.44 Zn -N1-01 126.8 C6-C1-N2-C8 0.17
N7-C32 1.34 C3-N1-01 110.3 N2-C8- N3-C9 179.7
C32-N6 1.36 C4-N4-C18 119.4 C2-C7-C12-C13 -179.3
N6 -C25 1.35 N4-C18-C19 120.3 N6-C27-C28-C29 -179.3
N7-C33 1.46 C22.C24.Cl4 120.0 C1-C6-N3-C9 -179.6
N1-C3 1.34 C6-N3-C9 127.4 C3-C4-C5-C6 0.22
k N8-C42 1.29 C1-N2-C8 1075 N3-C9-C10-C11 179.8 /

Table 3: DFT calculated and experimental *H NMR chemical shifts of Zn (II) complex 8b in DMSO solution, & [ppm].

/ Chemical shift Chemical shift \
Atomic number Atomic number
Cal. Exp. Cal. Exp.
H09 9.15 9.04 H02 7.67 7.58
H15 8.98 8.84 H19 411 4.27
H20 8.19 8.33 H25 1.68 1.62-1.64
H31 7.75 7.77 H27 1.35 1.19-1.21
H13 7.69 7.62 H34 0.92 0.85
K H21 7.48 7.68 /
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Table 4: Selected experimental and calculated IR vibrational frequencies (cm-1) of Zn(11) complex 8b.

N

/ Experimental frequency Calculated frequency Intensity (km/mol) Vibrational assignment \
525 (w) 536 65 Vgym(Zn-N)
537 (w) 552 178 Vasym(ZNn-N)
834(s) 832 93 vsym (C-Cl) of the benzene rings involving the —ClI substituent
906 154 Swagging O the —CH_ moieties
965(w)
935 1131 Breathing of the aromatic rings
962, 967 183, 224 v(N1-01, N5-02)+ v(C-C) aliphatic
1025 (m)
1012 105 v(C31-N6, C8-N3)
1043 938 v(C32-N7, C31-N6)+ v(C-Cl) + v(C-0)
1046 (s)
1057, 1075 1081, 1279 V(C-CI) + va5m(C7-01-N1, C30-02-N5)
1083 147 vym(C-C) aliphatic
1078 (s)
1118 36 dip(Aromatic hydrogens)
2008 435 v(C4-N4, C27-N8, C7-01, C30-02)
1176 (m, sh)
1119 667 v(C2-C7, C30-C25)
1227 (m) 1216 218 v(C7-01, C30-02)
1246 671 v(C9-N3, C32-N7)
1273(m)
1269 122 Vagym(C1-N2-C8, C24-N6-C31)
1323 (m) 1315 2763 v(C29-N7, C6-N3)
1361 (s) 1387 1527 v(C=C, C=N) of the aromatic rings
1395 821 v(C=C, C=N) of the aromatic rings
1451 (vs) 1435 89 Boscissoring OF the methyl groups
1464 183 Soscissoring Of the —CH, moieties
1486 85
1484 (vs, sh) Vasym(C-C) of the benzene rings involving the —ClI substituent
1483 78
1537 1985
1577(vs) 1558 3993 v(C=C, C=N) of the aromatic rings
1566 1084
1646(m) 1636 61 Vasym (C=N) of the imine
2881 (w) 2885, 2968 58,16 Vsym(C-H) of the —~CH, moieties
2911(m) 2874 63 Vsym(C-H) of the methyl groups
2906(m) 2883-2947 8-42 Vasym(C-H) of the —CH, moieties
2949 -2989 13-46 v(C-H) aromatic
2971 (w)
3046 89

v(C8-H2, C31-H15) Y,

Abbreviation: op, out-of-plane; ip, in-plane; w, weak; m, medium; s, strong; vs, very strong; br, broad; sh, shoulder.
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\

/

Fig. 5: The HOMO (down) and LUMO (up) frontier orbitals of the ligands 7a,b, and complex 8b.

and 8b is 3.16 eV (420 nm), 3.23 eV (327 nm) and
2.70 eV (610 nm), compared with the experimental
values of 449, 350 and 650 nm respectively.

Antibacterial studies

The antibacterial activity of the ligands 7a,b, and
complexes 8a,b was tested against a panel of strains of
Gram negative bacterial (Pseudomonas aeruginosa
(ATCC 27853) and Escherichia coli, (ATCC 25922)) and
Gram positive (Staphylococcuse aureus methicillin resistant
S. aureus (MRSA) clinical isolated and Bacillus subtilis
(ATCC 6633)) species (Table 5) using broth microdilution
method as previously described [27]. A comparison with
Ampicillin as a standard was done. The lowest concentration
of the antibacterial agent that prevents the growth of the test
organism, as detected by a lack of visual turbidity (matching
the negative growth control), is designated the minimum
inhibitory concentration (MIC). Experimental details of
the tests can be found in our earlier study [28].

As seen in Table 5 compounds 7ab inhibit
the metabolic growth of the tested Gram positive and negative
bacteria to the same extent, but the inhibitions percent are
less than those of Ampicillin. Coordination of ligands 7a,b
to Zn(I1) leads to an improvement in the antibacterial agent.
This can be explained by Tweed’s chelation theory [29, 30],
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which explicated that the lipophilicity of the uncoordinated
ligand could be changed by reducing the polarizability
of the M™ ion via the L—M donation, and the possible
electron delocalization over the metal complexes. Also,
the results revealed that the complex 8a with R=Iso bu and
Ar= 4-OHC¢H4 groups, displayed greater antibacterial activity
against Gram-negative bacteria than did the well known
antibacterial agent Ampicillin (Table 5).

CONCLUSIONS

In summary, we have synthesized two new
fluorescent heterocyclic Schiff base ligands from
the reaction of 8-(4-chlorophenyl)-3-iso-butyl-3H-
imidazo[4',5":3,4]benzo [1,2-c]isoxazol-5-amine
with p-hydroxybenzaldehyde and p-chlorobenzaldehyde.
Coordination of the ligands with Zn(ll) cation led
to the formation of deep green complexes in high yields.
The structures of the complexes have been confirmed
by spectral, analytical data and Job’s method. Schiff-base
ligands and Zinc complexes were spectrally characterized
by UV-Vis and fluorescence spectroscopy. In addition,
the DFT methods were employed to achieve deeper
insight into geometry and spectral properties of the
synthesized compounds. The DFT-calculated spectral
properties are in good agreement with the experimental
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Table 5: Antibacterial activity (MIC, ug mL™) of reference and compounds 7a, b and 8a,b.

[ Compds.

S.a. (MRSA) B.s. (ATCC 6633) P.a. (ATCC 27853) E.c. (ATCC 25922) \
7a 80 80 80 85
7b 100 100 95 95
8a 30 25 20 5
8b 45 35 25 10
\ Ampicillin 62 0.50 125 8 j

values, confirming the suitability of the optimized
geometries for Zn(Il) complexes. Moreover, results from the
antimicrobial screening tests show that new compounds are
effective against standard strains of Gram-negative growth
inhibitors. An improvement in the antibacterial agent is
observed upon the coordination of the Zn(ll) ion.
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