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Abstract The world is battling cancer and diabetes, prompting global research
into effective drugs. Studies show coordination compounds, especially substi-
tuted salicylaldehydes, exhibit strong biological activity, which increases when
treated with amines. In the presented article, the preparation of metal complexes
involving Mn(II), Co(II), Ni(II), Cu(II), Zn(II) and VO(II) was carried out using
a Schiff base ligand that had been previously synthesized by grinding method of
(E)-5-bromo-2-hydroxy-3-((3-nitrophenyl)diazenyl)benzaldehyde and 2-amino-
phenol. The synthesized Schiff base ligand was confirmed by mass, IH-NMR
and FT-IR spectra. The confirmation of the Schiff base ligand was followed by
synthesis of metal complexes using metal salts of Mn(II), Co(II), Ni(IT), Cu(Il),
Zn(I1) and VO(II). The synthesized metal complexes were analyzed by elemental
analysis, FT-IR and electronic spectra, thermal analysis, X-ray powder diffract-
ion, molar conductivity, etc. In the course of the biological studies, anti-hyper-
glycaemia and anticancer assessments of Schiff base ligand and metal complexes
were carried out by alpha amylase inhibition assay and MTT assay against stan-
dard reference drug acarbose and 5-flourouracil (5-FU), respectively. The find-
ings of the anti-hyperglycaemia suggest that Co(II) shows higher activity than
other metals, wheras all metal complexes show more significant activity than
free ligand. In the anticancer activity it is clear that Co(I) shows higher activity
than other meal complexes; also, all metal complexes show higher activity than
that of free ligand. In addition to this, the antimicrobial properties were examined
against two Gram-positive bacterial strains (Staphylococcus aureus and Bacillus
subtilis), two Gram-negative bacterial strains (Klebsiella pneumoniae and Pseudo-
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monas aeruginosa) and three fungal strains (Penicillium chrysogenum, Tricho-
derma viride and Aspergillus niger). From all the results and observations, it is
clear that metal complexes exhibit better biological activity than Schiff base ligand.

Keywords: acarbose; 5-flourouracil; tetracycline; Schiff-base; anti-diabetic.

INTRODUCTION

The diseases, cancer and diabetes, have emerged as significant global health
challenges, affecting population worldwide over the past three decades. Develop-
ing effective pharmaceutical interventions to combat these diseases presents a
complex and critical task for researchers. Over the last two decades, coordination
chemistry has gathered substantial scientific interest due to its extensive applic-
ations in the fields of biology and medicine. Schiff base ligands, when coordinated
with transition metal ions, exhibit remarkable bioactive properties that amplify
various pharmacological activities including anticancer,! antidiabetic,? antifun-
gal,3 antibacterial, 4 antioxidant,27 antiviral, antimalarial, antitumor, antituber-
culosis,® anthelmintic, anti-HIV, antidiuretic, anti-inflammatory, antiprotozoal,
anticonvulsant, analgesic, anti-Alzheimer’s, anti-hypertensive, anti-ulcerative and
other therapeutic functions. The versatility and efficacy of Schiff base metal com-
plexes highlight their potential as promising candidates in drug discovery and dev-
elopment.”~21 The azomethine linkage, in the presence of oxygen, nitrogen and
sulfur donor atoms, plays a critical role in enhancing biological properties and
facilitating the coordination of metal complexes. The interaction of metal ions with
such biologically active compounds can significantly augment their pharmaco-
logical efficacy.22 Green chemistry provides a sustainable alternative to traditional
methods of drug molecule synthesis, emphasizing eco-friendly and non-toxic
approaches. This methodology not only minimizes environmental hazards but also
enhances reaction efficiency by reducing time consumption and achieving a pro-
duct yield of 70-90 %. Furthermore, green chemistry promotes environmental sus-
tainability by eliminating the use of harmful solvents and excessive energy con-
sumption, aligning with the principles of resource conservation and ecological
balance.

The Azo-Schiff base ligand has garnered significant scientific attention for its
role in the formation of coordination compounds, as well as its broad spectrum of
biological activities when complexed with metal ions. These activities include anti-
bacterial, antifungal, anticonvulsant, antimalarial and anticancer properties.23-26
Previously, various types of Azo-Schiff base ligands, along with their metal com-
plexes, have been effectively employed as catalysts in numerous organic reactions,
such as the oxidation and reduction of both saturated and unsaturated com-
pounds.27-2% Building on this foundation and after an extensive literature review,
we synthesized the ligand 4-bromo-2-((£)-((2-hydroxyphenyl)imino)methyl)-6-
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-((E)-(3-nitrophenyl)diazenyl)phenol using the azo aldehyde (E)-5-bromo-2-hyd-
roxy-3-((3-nitrophenyl)diazenyl)benzaldehyde. The synthesis was accomplished
via a green chemistry approach using a simple grinding method and was charac-
terized through various spectroscopic techniques to confirm the structure of the
products. Furthermore, we coordinated this ligand with transition metal salts to
generate corresponding metal complexes.

These metal complexes, along with the ligand, were subjected to an array of
biological assays, including antimicrobial, anticancer and anti-hyperglycemic
evaluations, against standard drugs references. The results revealed that the metal
complexes exhibit superior pharmacological potential compared to the Schiff base
ligand alone when benchmarked against standard drugs.

EXPERIMENTAL
Material and methods

All the chemicals such as aldehyde (5-bromosalicylaldehyde), amines (2-aminophenol)
were used as received from the Sigma Aldrich Private Limited. The various metal salts such as
manganese (II), cobalt (II), nickel (II), copper (II) and zinc (II) acetate and vanadium (II) oxy-
sulphate were procured from Sigma Aldrich and utilized without any further modifications. The
solvents like ethyl alcohol, n-hexane, ethyl acetate, and petroleum ether were demanded from
the local vendor and used after purification by distillation method. The reaction progress was
periodically monitored using thin layer chromatography (TLC) with silica gel coated on alu-
minum foil. A mixture of n-hexane and ethyl acetate served as the mobile phase. The physical
constant of the synthesized Schiff base ligand as well as metal complexes were taken on digital
melting point instrument named as Optic Technology. The elemental analysis was carried out
on Vario EL Cube. 'H-NMR spectra were recorded on the instrument Bruker 400 MHz
TH-NMR by using CDCl; solvent. The MALDI TOF-mass spectrum instrument was utilized
for the observation of EI-MS spectrum of the Schiff base ligand. The Bruker Alpha T. FTIR
spectrophotometer was used to obtain FTIR spectra of Schiff base ligand as well as metal com-
plexes by utilizing potassium bromide disk. The electronic spectrum has been recorded on the
instrument Perkin Elmer UV light level meter. To check the stability of synthesized metal
complexes stability test was done by using TGA instrument in the nitrogen atmosphere. The
instrument utilized powder X-ray diffraction analysis using the Rigaku-Japan Miniflex 600.
Synthesis of Schiff base ligand (L)

The Schiff base ligand B106 was synthesized by utilizing 3.501 g (0.01 mol) of (E)-5-
-bromo-2-hydroxy-3-((3-nitrophenyl)diazenyl)benzaldehyde and 1.090 g (0.01 mol) of 2-ami-
nophenol ground with pestle in mortar at a ambient temperature for 30 min by adding few drops
of ethyl alcohol (Scheme 1). The reaction progress was periodically tracked using thin layer
chromatography (TLC). After the 30 min brown colored paste was obtained and poured in to
crushed ice, the solid product observed. Filtration was used to separate this solid product. To
obtain an analytically pure product with high yields, the material was vacuum-dried overnight
using anhydrous CaCl,.30

Synthesis of metal complex (M)

A mixture of 0.440 g (0.001 mol) of the Schiff base ligand B106 and 0.001 mol of metal
acetate salts, including Mn (II), Co (II), Ni (II), Cu (II), Zn (II) and VO (II) sulfate, was ground
together in a mortar with a pestle at ambient temperature for 40-45 min, few drops of ethanol
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were added during the process of grinding for mixing the reactant (Scheme 2). Various coloured
metal complexes formed.30

Br B
o NH, " \-"Q
- + C[ Grinding (30 Min) s OH
OH Few drops of EtOH OH
N/’N j\;’/N

2-aminophenol

O;N 0O,N
(E)-5-bromo-2-hydroxy-3-((3- 4-bromo-2-({E)-{(2-hydroxyphenyl)imino)methyl)-6-((F)-
nitrophenyljdiazenyl)benzaldehyde (3-nitrophenyl)diazenyl)phenol

Scheme 1. Synthesis of Schiff base ligand (L).
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Scheme 2. Synthesis of metal complexes.

Anti-hyperglycemia assessment

The anti-hyperglycemia assessment of Schiff base ligand B106 and Mn (II), Co (II), Ni
II), Cu (II), Zn (II) and VO(II) complexes was done by utilizing amylase inhibition assay. For
this study, 500 pL of 0.1 M phosphate buffer solution having pH of 6.9 containing 0.5 % a-
amylase enzyme was made first... The test sample of 500 pL was taken and added in the above
solution allowed to react and incubated for 10 min at 25 °C. After this 500 pL of 1 % starch
solution, extra pure 0.1 M phosphate buffer was mixed and placed in incubator for 10 min at 25
°C. The comparable procedure was conducted for the controls where 500 pL of the enzyme
were substituted with buffer. After incubation, 1000 uL of DNS was transferred to both test and
control samples. The drug acarbose was used as standard drug. The absorbance at 540 nm was
recorded using a spectrophotometer, and the percentage inhibition of the a-amylase enzyme
was determined using the specified formula:

Inhibition (%) = Abs540 (control) — Abs540 (extract)x1004bs540 (control) (H)
Anticancer activity

The MTT assay has been used to test of the anticancer assessment of the synthesized Schiff
base ligand B106 along with the Mn (II), Co (II), Ni (IT), Cu (II), Zn (IT) and VO(II) complexes
on the MCF-7 human breast cancer cell line. The growing cell line was incubated for 24 h in a
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medium with 10 % FBS and L-glutamine at 37 °C, 5 % CO,, 5 % air and 100 % relative humid-
ity. The Mn (II), Co (II), Ni (II), Cu (II), Zn (II) and VO(II) complexes and ligand B106 were
diluted in water to a maximum of 100 pg/mL and dissolved in to Img/mL of DMSO before
being applied to the microtiter wells and placed in incubator for 48 h. After adding trichloro-
acetic acid (TCA) to finish the procedure, the cell line was fixed and incubated for an hour at 4
°C. 1 % acetic acid was used to create the MTT solution and after 20 min of incubation at room
temperature, the unbound dye was removed. MCF-7 cells were seeded at a density of 5x103
cells per well in a 96-well plate. 10 mM trizma base was used to elute the bound dye stain. The
analysis was done on the different concentration such as 10, 40 and 100 pg/mL. A reference
wavelength of 690 and 540 nm were used to measure absorbance and calculated by using
following formula:
Inhibition (%) = 100(Control OD — Sample OD)/Control OD 2)

Antimicrobial activity

The National Committee for Clinical Laboratory Standards (NCCLS) 2002 standards were
followed for conducting the antimicrobial assessment using the agar disc diffusion method. In
order to prepare McFarland turbidity standards, first sterilize the PDA+MHA mediums and
autoclave them for the time of 15 min. Then added 0.5 mL of 1.175 % BaCl,-2H,0 solutions
to 99.5 mL of 0.18 mol/L sulfuric acid and stirring continuously. Standardized bacterial and
fungal inoculums were swabbed onto Petri dishes containing MHA + PDA to initiate the inocul-
ation process. After applying the sample to the inoculated agar plate, the plates have been then
kept in an incubator that had been preheated to 30 °C. Each plate was carefully inspected after
24 h and we discovered that the inhibition zone was uniformly round with a lawn of growth.
We were able to measure the inhibition zone diameter with our unaided eyes. Sliding callipers
are used to measure the zones in mm on the reverse side of a petri dish.

RESULTS AND DISCUSSION

Sophisticated techniques such as mass spectrometry, |H-NMR and FTIR were
employed to analyze the synthesized Schiff base ligand and its associated com-
plexes labeled A1 through A6 (A1 = Mn (II), A2 = Co (II), A3 =Ni (II), A4 =Cu
(I1), A5 =Zn (II), A6 = VO(II)). For biological assessments, including anti-hyper-
glycemia, anticancer and antimicrobial assessment, various instruments were util-
ized. The Schiff base ligand B106 along with its complexes Al to A6 exhibits a
range of distinct colors. The A1-A6 complexes are not soluble in water, ethyl
alcohol and methyl alcohol but are soluble in various organic solvents including
chloroform, dimethylsulfoxide and dimethylformamide.

Physical and spectral data

Physical and spectral data are given in Supplementary material to this paper.

Spectroscopic analysis

Mass spectra of Schiff base ligand B106. The mass spectrometry analysis
reveals molecular ion peaks at m/z 440.34,441.15 (M+1) and 443.15 (M+3). These
peaks are attributed to the successful formation of Schiff base ligand B106 as
shown in Fig. S-1 of the Supplementary material.
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IH-NMR of Schiff base ligand B106. The 'H-NMR of Schiff base ligand B106
was recorded in CDCIj solvent. The spectrum revealed the important signal, the
signal at 8.65 ppm attributed to imine proton (HC=N-). Peaks found at 12.37 and
5.72 ppm, which correspond to the phenolic-OH groups are observed within the
salicylaldehyde and amine moiety. Peaks observed at 6.94-7.58 ppm attributed to
presence of proton of aromatic ring3! as shown in Fig. S-2 of the Supplementary
material.

IR spectra of Schiff base ligand B106 and A1-A6 complexes. The imine group
(>C=N-) in the Schiff base ligand B106 exhibited a band at 1619 cm~! which
shifted to lower frequencies ranging between 1580-1615 cm~! in the A1-A6 com-
plexes. This change is attributed to the metal ion and nitrogen of the Schiff base
ligand B106 in the coordination and resulting in the formation of complexes.32 The
band of phenolic-OH group was found at 3432 and 3502 cm™!, this band disap-
peared in all A1-A6 complex indicating that the phenolic oxygen atom coordin-
ated by deprotonation and this was further corroborated by the IR spectra of the
Schiff base ligand B106, where the >C—O band observed at 1271 cm™! shifted to
higher frequencies ranging from 1275 to 1292 cm! in all A1-A6 complexes.33:34
The >C—Br band was found at 742—747 cm~!. The band of azo group (-N=N-)
was found at 1368-1381 cm~!. The —OH rocking band found at 821-828 cm™!
suggests that all A1-A6 complexes contain coordinated water molecule.35 Accord-
ing to overall data, Schiff base ligand chelated to the central metal ion by tridentate
manner as shown in Figs. S-3-S-9 of the Supplementary material.

UV-Vis spectra, magnetic susceptibility of AI-A6 complexes

The UV—Vis spectra of A1-A6 complexes are presented in the Figs. S-10-S-
-14 of the Supplementary material. The A1 complex shows band at 335 nm and
indicates an octahedral geometry around the central metal atom suggesting metal
to ligand charge transfer transition (MLCT). The UV spectra of the A2 complexes
display broad absorption bands at 383, 350 and 267 nm, corresponding to the tran-
sitions 4T1g—*T,g, 4T1g—*T1g(P) and 4T;g—4A,g, respectively. The magnetic
moment (M) value of 3.90 up indicates a paramagnetic nature and suggests an octa-
hedral geometry. The UV spectra of A3 complexes exhibit bands at 398, 366 and
335 nm which attributed to 3A2e—3Tg, 3A25—3Tg(ry and 3A2,—3Tgp). The
value of magnetic moment (L) at 3.05 up indicates paramagnetic nature and sug-
gests an octahedral geometry. The A4 complexes exhibit bands at 435 and 363 nm
which attributed to 2Eg—>2T2g and ligand to metal charge transitions (LMCT). The
magnetic moment value of 1.70 up indicates a paramagnetic nature and points to
a distorted octahedral geometry likely influenced by Jahn—Teller distortion. The
absorption band of the A5 complexes observed at 396 nm is attributed to the metal
to ligand charge transfer (MLCT). The diamagnetic property indicates the presence
of a tetrahedral geometry. The A6 complex exhibits absorption bands at 435 and
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325 nm potentially corresponding to the 2B,—2E and 2B,—2B transitions. The
magnetic moment value of 1.72 up indicates a square pyramidal geometry.3!

Molar conductivity of A1-A6 complexes

The molar conductance of A1-A6 complexes were measured at ambient tem-
perature in a 10-3 M dimethylsulfoxide (DMSO) solution. The findings were
obtained by utilizing the relation 4y; = K/C. The molar conductance values ranged
between 7.2 to 19.5 S‘mol~1-cm? clearly indicate that A1-A6 complex are non-
-electrolytic in nature. This is consistent with non-electrolyte molar conductivity
values in DMSO solution being less than 50 S-mol~!-cm2. The structure of stable
metal complexes does not dissociate into ions in DMSO, leading to non-
electrolytic properties of the metal complexes3¢ shown in Table I.

TABLE I. Magnetic moment and molar conductance of A1-A6 complexes

Conductance Magnetic moment

Sr. No. Complex S mol-! cm? P Assigned geometry
L. Al 15.20 5.00 Octahedral

2. A2 14.35 3.90 Octahedral

3. A3 17.25 3.05 Octahedral

4. A4 19.5 1.70 Octahedral

5. A5 7.2 Diamagnetic Tetrahedral

6. A6 13.20 1.72 Square pyramidal

Thermal analysis of A1-A6 complexes

For the stability of synthesized A1-A6 complexes; the complexes were tested
by thermogravimetric analysis in presence of nitrogen atmosphere. For this test the
temperature was changed from ambient to 800 °C. As a result of decomposition, it
was observed that the A1-A6 complexes decompose at two distinct steps, Table

TABLE II. Thermogravimetric data

— —

Sr. No. Complex TG range, °C Mjséall(; ss(%r)l % th‘i?nngig;lltll:n Metallic residue

1. Al 27-190 9.13(9.85) H,O MnO
240-580 7778(7719) C19H11BI'N404

2. A2 27-200 9.14(9.78) H,O CoO
250-580 77.06(76.63)  C;oH{BrN4Oy4

3. A3 27-190 9.65(9.80) H,O NiO
240-540 76.18(76.58)  C,oH||BrN4Oy4

4. A4 27-190 10.76 (9.71) H,0 CuO
200-550 7525(7608) C19H11BI'N404

5. A5 27-195 3.10(3.44) H,O ZnO
200-570 81.65(81.04) CgH;;BrN4O4

6. A6 27-150 5.67(6.64) H,O VO
180-520 81.98(80.99) Cy9H{;BrN4O4
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II. In the initial stage, the loss of the coordinated water molecule occurs between
ambient temperature and 200 °C influenced by the nature of the metal to water
bonds. In the second step consecutive loss of Schiff base ligand takes place from
the temperature range of 200 to 600 °C and at temperatures exceeding 600 °C the
formation of metal oxides takes place.3”7 The graphs derived from the data are
presented in Figs. S-15-S-17 of the Supplementary material.

Powder X-ray diffraction

The powder X-ray diffraction study was carried out by sophisticated instru-
ment in the 26 range of 20-80° at wavelength of 1.540 A. This is given in Table III
and Figs. S-18-S-20 of the Supplementary material. The A1 and A2 complex shows
monoclinic crystal system. The metal complexes A3 and A6 complex show ortho-
rhombic crystal system; A4 and A5 complexes show the triclinic crystal system.35

TABLE III. XRD spectral data of metal complexes; M — monoclinic; O — orthorhombic; T —
triclinic

No.of  Maxima d-Value Lattice Unitcell  Axisand  Z- Crystal

Complex reflections  (26/°) nm constant, A volume, A3 axis angle Value system

Al 14 5.53 15962 a=159729 3229366 a#b#cand 4 M
b=17.5388 a=y=90°
c=11.5710 P

A2 17 10.50 8415 a=84087 1631359 a#b#cand 2 M
b=13.6230 o=y=90°
c=17.1860 £p

A3 9 22.10 4.018 a=6.9600 337.154 a#b#cand 4 (0]
b=17.8514 o= =y
c=9.5124 =90°

A4 13 6.82 12.956 a=26.3197 3260.708 a#b#cand 8 T
b=9.4184 oaFEL#Yy
c=13.3606 #+90°

A5 14 7.31 17.627 a=14.3633 3521.568 a#b#cand 2 T
b=12.2982 atP+y
c=11.7339 +90°

A6 17 6.97 12.672 a=15.3440 3021.568 a#b#cand 4 (@)
b=28.4152 o= f=y
c=11.2140 =90°

Biological studies of Schiff base ligand(L) and its metal complexes(M)

Anti-hyperglycemia assessments. The anti-hyperglycemia assessments of syn-
thesized Schiff base ligand and A2, A4 and AS complexes was done by a-amylase
inhibition assay and demonstrated in Table IV. The A2 complex shows higher
inhibition than Schiff base ligand. Cobalt is commonly known to show the good
antidiabetic activity. Other metal complexes such as A4 and A5 also exhibit better
inhibition than Schiff base ligand compared with standard drug acarbose.38
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Anticancer assessments. The anticancer assessments of Schiff base ligand as
well as the A2, A4 and A6 complexes have been performed by utilizing the MTT
(3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide) test by using
MCF-7 human breast cancer cell line. The metal complexes of copper and zinc are
commonly known to exhibit good anticancer activities than other metals. The
metal complexes involving Al, A4 and A5 demonstrated significantly superior
anticancer assessment compared to Schiff base ligand B106 against standard drug
5-FU39 shown in Table V.

TABLE IV. Anti-hyperglycemia assessment of Schiff base ligand and A2, A4 and A5 com-
plexes

Sr. No. Compound Concentration, pg/mL Cell viability, %
1 Standard 250 54.54
acarbose 500 61.93
1000 74.43
2 B106 250 28.97
500 35.22
1000 44.31
3 A2 Complex 250 35.79
500 43.18
1000 56.81
4 A4 Complex 250 35.22
500 44.88
1000 53.97
5 A5 Complex 250 38.63
500 4431
1000 47.72

TABLE V. Anticancer assessment of Schiff base ligand and A2, A4 and A5 complexes

Sr. No. Compound Concentration of sample, pg/mL Cell inhibition, %
1 Standard 5-FU 10 79.14
40 83.29
100 88.79
2 B106 10 38.06
40 59.14
100 66.52
3 A2 Complex 10 42.75
40 57.62
100 71.81
4 A4 Complex 10 38.56
40 62.81
100 70.83
5 A5 Complex 10 41.34
40 60.83

100 69.84
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Antimicrobial activities. The Schiff base ligand and metal complexes were
investigated against antifungal and antibacterial activities.3> The observation
suggest that the metal complexes are more active than the Schiff base ligand (L).

The antimicrobial properties of the synthesized Schiff base ligand B106 and
its A1-A6 complexes were evaluated using the disc diffusion method against
Gram-positive bacteria (Bacillus subtilis, Staphylococcus aureus) as well as Gram-
-negative bacteria (Klebsiella pneumonia, Pseudomonas aeruginosa) and three
fungi (Penicillium chrysogenum, Tricoderma viride and Aspergillus niger). The
findings of the antibacterial assessments indicate that all complexes except A5
show better inhibition than Schiff base ligand B106 and standard reference drug
tetracycline. In antifungal activity no metal complex shows better or higher inhi-
bition than Schiff base ligand B106 and standard reference drug fluconazole 40,
Table VI.

TABLE VI. Antimicrobial assessment of Schiff base ligand and metal complexes; interpretation

key: “—* (resistant) = up to 8 mm; intermediate sensitive: 8—12 mm; sensitive: 12—18 mm; highly
sensitive: >18 mm
Antibacterial activity Antifungal activity
IS\]r(.) Compound S. aqur- B.sub- K. pneu-  P.aerug- P. chryso- T. A.
’ eus tilis moniae inosa genum viride niger

1 B106 8 8 8 8 8 8 8

2 Al complex 22 21 19 21 8 8 8

3 A2 complex 13 14 11.5 17 8 8 8

4 A3 complex 17.5 20 20.5 16 8 8 8

5 A4 complex 18 19 15 16.5 8 8 8

6 A5 complex 8 8 8 8 8 8 8

7 A6 complex 21 15 18 15 8 8 8

8 Tetracycline 19 25 20 19 - - —

9 Fluconazole — — — — 25 35 26

CONCLUSION

The current study utilized a green synthetic approach to produce Schiff base
ligand and its corresponding transition metal complexes. This environmentally
friendly methodology demonstrated notable advantages over conventional tech-
niques, including significantly higher yields ranging from 80 to 90 %. Moreover,
the green approach considerably reduced reaction times and eliminates the neces-
sity of hazardous solvents, thereby enhancing safety and sustainability. These fac-
tors collectively contribute to a substantial decrease in the overall cost of the react-
ion process, emphasizing the economic and ecological benefits of the method. The
spectroscopic analyses revealed that the Schiff base ligand exhibited tridentate
behaviour. Furthermore, powder X-ray diffraction (XRD) studies highlighted the
presence of distinct crystal systems such as monoclinic for A1 and A2, triclinic for



GREEN ROUTE FOR METAL COMPLEXES SYNTHESIS 1 1 7 1

A4 and A5 and orthorhombic for A3 and A6 configurations in the metal com-
plexes, suggesting structural diversity. By the molar conductance measurements,
it is confirmed that the metal complexes are non-electrolytic in nature. In the view
of biological activity, the synthesized transition metal complexes, labelled Al to
A6, displayed significantly superior biological activities than Schiff base ligand
(B106) in comparison with different standard drugs. This enhancement in activity
highlights the potential applications of these complexes in various fields, paving
the way for advancements in coordination chemistry and material science.

SUPPLEMENTARY MATERIAL

Additional data and information are available electronically at the pages of journal
website: https://www.shd-pub.org.rs/index.php/JSCS/article/view/13329, or from the corres-
ponding author on request.
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H3BOI

3EJIEHU ITPUCTVYII Y EOUKACHOJ CUHTE3U KOMIUVIEKCA METAJIA CA 4-5POMO-2-
-((E)-((2-XUIOPOKCHUOEHWIT)UMHUHO)METUII)-6-((E)-(3-HUTPO®EHWII) TUASEHWII)-
®EHOJIOM U UCITUTHUBAILE IhbUMXOBE AHTUXUITEPITIMKEMUICKE, AHTUTYMOPCKE
U AHTUMHUKPOBHE AKTUBHOCTH

KULDEEP B. SAKHARE!, KIRTI N. SARWADE', HANSARAJ U. JOSHI? 1 MAHADEO A. SAKHARE!

'Department of Chemistry, Balbhim Arts, Science & Commerce College, Beed, Maharashtra, India u
’Department of Chemistry, Swa. Sawarkar College, Beed, Maharashtra, India

Y manamwe BpemMe, CBeT ce HOpU MPOTHB paka U Aujabereca, WITO je MOACTAKIO IMT0DaTHA
HCTpaXKUBamka y MpaBly pa3Boja edUKaCHUX JeKOBa 3a Jiedyere 0BUX DonectH. UcTpaxkuBama
noxasyjy fia KOOpOWHaLWOHa jeJumena, 0CeDHO ca CyNCTUTYHMCaHUM CalMUWIangexuguma,
NoKasyjy 3HauajHy OMOJIOLIKY aKTUBHOCT, kOja Ce JofaTHO noBehaBa HaKOH JofaTka aMHUHa. Y
OBOM papy IpHKasaHa je cHHTe3a kommiekca Mmetana, Mn(II), Co(II), Ni(II), Cu(Il), Zn(II) n
VO(II), ca Inucdosom Ha3oMm, Koja je IPETXOZHO CHHTETHCAHAa METO#OM Miesewa U3 (E)-5-
-Opomo-2-xunpokcu-3-((3-aurpodenwn)quasenwn)deH3angexuna u 2-amuHodenona. CuaTe-
trcaHa [lludosa Hasa je okapakTeprcaHa MPUMEHOM MACEHE CIIEKTPOMETPH]e, kKao 1 '"H-NMR
u FT-1R cnexprockonuje. HakoH Tora, CHHTETHCAHU Cy KOMIUIEKCH MeTana ca oBoM [1lndosom
6asom y peakuuju ca ogrosapajyhum Mn(II), Co(II), Ni(II), Cu(Il), Zn(II) u VO(II) conuma.
JodujeHn KOMIUIEKCH MeTala Cy UCTUTHBAHU MPUMEHOM elleMeHTanHe MUKpoaHanuse, FT-IR
U eJeKTPOHCKUX CHeKTapa, TepMajiHe aHauuse, fudpaxkuujom X-3paka ca Ipaxa, MoJapHe
IIPOBOZ/BUBOCTH U JIp. Y TOKY OHMOJIOLIKUX UCIIMTHBAKka, OfipeheHa je aHTUXUnepriinkeMyjcka u
aHTUTyMoOpcKka akTuBHOCTH [Indose Hase v KOMIUIEKCa MeTasla TPUMEHOM TeCTa HHXUOHULIHje
a-amunase 1 MTT Tecta, kopuctehy cTaHmapiHe pedepeHTHe JekoBe akapbo3dy U 5-diyopo-
ypauui (5-FU). Pe3yntaTi aHTUXUIIEPIIMKEMHUjCKOT UCITUTHBaka yKa3yjy Aa Co(1I) xommiexc
nokasyje Behy akTHBHOCT y mopehemwy ca 0CTaTUM KOMIIEKCUMA, TOK CBU CHHTETHCAHH KOM-
iekcy nokasyjy sehy aktusHocT ox cnodonHe [Inudose dase. Kana je ped o aHTUTYMOPCKO]
axkruBHOCTH, Co(II) KoMmnnexc nokasyje Behy akTHBHOCT y OIHOCY Ha OCTaJie KOMIUIEKCe, a CBH
KOMIUIEKCH MeTasla Cy aKTUBHHUjHU o HekoopanHoBaHe [1Tndose dase. IToper Tora, ucnuTHBaHa
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je M aHTUMHUKPOOHA aKTHBHOCT CHHTETHCAHUX jeluiera IpeMa IBe I'pamM-TIo3UTHBHE HaKTe-
pujcke Bpcre (Staphylococcus aureus v Bacillus subtilis), nBe I'pam-HeraTusHe BpcTe (Klebsiella
pneumoniae u Pseudomonas aeruginosa), kao u Tpu BpcTe buBULA (Penicillium chrysogenum,
Trichoderma viride u Aspergillus niger). Ha ocHOBY odujeHHX pe3yJiTaTa, 3aK/byueHo je ja KOM-
IUVIEKCH MeTasla okasyjy 00/by OMOMOIIKY aKTHUBHOCT Y OBHOCY Ha oArosapajyhy Illugosy da3sy.

(ITpumibeHo 8. ampuia, peBuaupano 29. anpuia, npuxsaheno 8. asrycra 2025)
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