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INTRODUCTION

Hydrazones are considered as interesting organic molecules
with great attention from both academic and industrial chemists
for last few decades due to their possible synthesis, flexible
structures and numerous coordination capability [1-3]. They
can play as polydentate ligands which can chelate with a diver-
sity of metal ions, both transition and non-transition metals,
to form stable metal complexes [4,5]. The binding modes of
hydrazones and geometry of metal complexes depend on both
the metal ion and the structure of hydrazones. Besides their
interesting applications in catalysis [6-10], sensors [11-14] and
materials science [15-17], hydrazones had exhibited significant
bioactivities such as antimicrobial, enzyme inhibition, antiviral,
antioxidant, antihypertensive, anti-tubercular, anti-inflammatory
and anticancer activities [18-25]. As aromatic hydrazones
contains nucleophilic nitrogen atoms and the carbon atom has
both nucleophilic and electrophilic effect [16,26], they have
flexible ligands in the coordination chemistry [27,28]. These
hydrazone especially in Schiff base containing ONO donor
atoms can react with metal ions in the ketonic and enolic form
to induce various metal complexes [29,30].
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Four zinc(II) complexes were synthesized by the coordinating Zn2+ ions with novel aromatic hydrazone ligands. Based on the spectral
analyses, the molecular ratio of Zn(II) ions to hydrazone ligands was established as 1:2, and a tetrahedral geometry around the zinc metal
center was proposed for the synthesized aromatic hydrazone zinc(II) complexes. The aromatic hydrazone ligands probably coordinated
with the metal Zn2+ via the carbonyl oxygen and deprotonated oxygen of salicyl ring. The fluorescence spectra of the synthesized zinc(II)
complexes were analyzed in dichloromethane, revealing that the aromatic hydrazone ligands with various substituents generated a blue
shift in the maximum emissions of the corresponding zinc(II) complexes. The inhibition of α-glucosidase by the synthesized hydrazone
compounds was evaluated, and based on the antidiabetic activity results, the synthesized zinc(II) complexes demonstrate superior efficacy
compared to the corresponding aromatic hydrazone ligands.
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The long-term high levels of blood glucose in patients
with diabetes mellitus induce various disorders of small blood
vessels and are the reason of serious nerve, heart, kidney, eye
diseases and obesity [31,32]. At present, type 2 diabetes mellitus
has emerged as a global public health concern that has garnered
significant attention from researchers worldwide [33]. Several
remedies were proposed to address this issue, including novel
oral drugs derived from organic compounds [34]. However,
some medicines cause unwanted side effects. Recently, treat-
ment of diabetes mellitus by oral α-glucosidase inhibitors has
harvested much progress including potent zinc(II) complexes
with various organic ligands [35-38]. The study on structure-
activity relationship of the zinc(II) complexes indicated that
the coordination mode and bioavailability effect their therap-
eutic potency. The nature and geometry of hydrazone based
ligands can also play a crucial role in their bioactivity [39,40].
However, nowadays more efforts are still needed to get a high
efficient drug. Herein, in this work, few zinc(II) complexes
with some aromatic hydrazones are synthesized and character-
ized. Furthermore, in vitro α-glucosidase inhibition of these
synthesized compounds are also examined for their antidia-
betic activity.
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EXPERIMENTAL

The chemicals and reagents used were of analytically pure
and purchased from Across Organics Chemical company.
Organic solvents such as methanol, ethanol, DMSO, chloroform
were supplied by Chinese Xilong Chemical company and puri-
fied following laboratory procedures before using. The NMR
spectra were recorded on a Bruker Advance NEO spectrometer
with 600 MHz for 1H NMR and 150 MHz for 13C NMR using
DMSO-d6 as the solvent and TMS as an internal reference.
Electrospray ionization mass spectra (m/z) were estimated using
an Agilent 6310 Ion Trap spectrometer as ESI-MS. A Sciex
X500 QTOF spectrometer was utilized for high-resolution mass
spectrometry (HRMS) analysis. The FT-IR spectra of 4000–
400 cm–1 were determined by a Perkin-Elmer Spectrum-2 spectro-
photometer spectra using KBr pellets. Absorption spectra were
recorded on a Perkin-Elmer Lambda UV-35 spectrophotometer
in the range of 200-800 nm using methanol as solvent.

Synthesis of aromatic hydrazone ligands: The aromatic
hydrazones were synthesized by following the reported proce-
dures [41-43]. In brief, corresponding aromatic aldehydes (3.0
mmol)  dissolved in 15 mL ethanol was added slowly to 3.0
mmol 4-hydroxy-benzohydrazide or isonicotinohydrazide
dissolved in 20 mL ethanol. The reaction mixture was stirred
at room temperature for about 4 h and the progress of reaction
was monitored by TLC in hexane:ethylacetate (1:1). The obta-
ined white precipitates were filtered, washed with cold ethanol,
dried under low pressure and finally recrystallized in ethyl
acetate (Scheme-I). The ligands are soluble in polar organic
solvents such as DMSO, methanol, ethylacetate, dichlorome-
thane, etc.

(E)-4-hydroxy-N′′′′′-(2-hydroxybenzylidene)benzo-
hydrazide (BHB): White powder, yield: 86.5%; HRMS (m/z):
257.0915 [M+H]+ (calcd. 257.0921); FT-IR (KBr, νmax, cm–1):
3319 (O–H), 3150 (N–H), 3081 (C–H), 1639 (C=O), 1607 (C=N),

1540 (C=C), 1487, 1278 (C–O), 1235, 1173, 1158 (N–N), 843,
745, 730 (C–H); 1H NMR (500 MHz, DMSO-d6, δ ppm): 11.91
(s, 1H, NH), 11.42 (s, 1H, OH), 10.16 (s, 1H, OH), 8.60 (s,1H,
CH=N), 7.84 (d, J = 7.0, 2H–Bz), 7.51 (dd, J = 6.5, 1.0, 1H–
Sal), 7.30 (dt, J = 7.0, 1.0, 1H–Sal), 6.92-6.94 (m, 2H–Sal),
6.88 (dd, J = 6.0, 1.5, 2H-Bz); 13C NMR (125 MHz, DMSO-
d6, δ ppm): 162.40 (1C, C=O), 160.86 (1C, C–O), 157.40 (1C,
C–O), 147.62 (1C, C=N), 131.08 (1C–Sal), 129.66(1C–Sal),
129.60 (1C, C–Bz), 123.17 (1C, C–Sal), 119.23 (2C, 2C–Bz),
118.65 (1C, C–Sal), 116.35 (1C, C–Sal), 115.07 (2C, C–Bz).
UV-Vis [MeOH, 5.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]: 222
(12,000), 290 (17,500), 301 (19,700), 328 (12,900).

(E)-N′′′′′-(5-Chloro-2-hydroxybenzylidene)-4-hydroxy-
benzohydrazide (CBHB): White powder, yield: 84.5%; ESI-
MS (m/z): 290.8 [M+H]+ (calcd. 291.7); FT-IR (KBr, νmax, cm–1):
3231 (d, O–H and N–H), 3024 (C–H), 1616 (C=O), 1605 (C=N),
1544 (C=C), 1475, 1341, 1267 (C–O), 1211, 1171, 1106 (N–N),
848, 767 (C–H), 700, 646, 615, 477 (C–Cl); 1H NMR (500 MHz,
DMSO-d6, δ ppm): 11.99 (s, 1H, NH), 11.41 (s, 1H, OH), 10.17
(s, 1H, OH), 8.58 (s,1H, CH=N), 7.84 (d, J = 7.0, 2H–Bz),
7.64 (s, 1H–Sal), 7.30 (dd, J = 7.0, 2.0, 1H–Sal), 6.95 (d, J =
7.0, 1H–Sal), 6.88 (d, J = 7.5, 2H-Bz); 13C NMR (125 MHz,
DMSO-d6, δ ppm): 162.54 (1C, C=O), 160.94 (1C, C–O),
155.98 (1C, C–O), 145.23 (1C, C=N), 130.47 (1C–Sal), 129.75
(1C, C–Bz), 127.79 (1C, C–Sal), 123.09 (1C, C–Sal), 122.87
(1C, C–Cl), 120.66 (1C, C–Sal), 118.17 (2C, 2C–Bz), 115.08
(2C, C–Bz). UV-Vis [MeOH, 5.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]:
224 (13,600), 292 (18,100), 303 (18,900), 340 (9,800).

(E)-4-Hydroxy-N′′′′′-(2-hydroxy-3-methoxybenzylidene)-
benzohydrazide (MBHB): White powder, yield: 65.5%; HRMS
(m/z): 287.1019 [M+H]+ (calcd. 287.1026); FT-IR (KBr, νmax,
cm–1): 3446 (O–H), 3196 (N–H), 3012 (C–H), 1644 (C=O),
1605 (C=N), 1576 (C=C), 1465, 1367, 1277 (C–O), 1246, 1185,
1079 (N–N), 837, 729, 618, 481 (C–H); 1H NMR (500 MHz,
DMSO-d6, δ ppm): 11.87 (s, 1H, NH), 11.14 (s, 1H, OH), 10.18
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Scheme-I: Synthesis of aromatic hydrazones and their zinc(II) complexes
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(s, 1H, OH), 8.60 (s,1H, CH=N), 7.82 (d, J = 7.0, 2H–Bz),
7.10 (d, J = 6.5, 1H–Sal), 7.02 (d, J = 6.0, 1H–Sal), 6.87 (d, J
= 7.0, 2H-Bz), 6.86 (t, J = 6.5, 1H–Sal), 3.81 (s, 3H–OMe);
13C NMR (125 MHz, DMSO-d6, δ ppm): 162.46 (1C, C=O),
160.89 (1C, C–O), 147.94 (1C, C–O), 147.59 (1C, C–O), 147.17
(1C, C=N), 129.72 (2C, C–Bz), 123.25 (1C–Sal), 121.05 (1C–
Sal), 119.00 (1C, C–Sal), 118.82 (1C, C–Bz), 115.13 (2C, C–Bz),
113.79 (1C, C–Sal), 55.86 (1C, OCH3). UV-Vis [MeOH, 5.0 ×
10–5 M, λ (nm), ε (cm–1 M–1)]: 225 (13,900), 304 (18,900).

(E)-N′′′′′-(2-Hydroxy-3-methoxybenzylidene)isonico-
tinohydrazide (MBIB): White powder, yield: 68.0%; HRMS
(m/z): 272.1019 [M+H]+ (calcd. 272.1030); FT-IR (KBr, νmax,
cm–1): 3202 (d, O–H and N–H), 3064 (C–H), 1688 (C=O), 1603
(C=N), 1564 (C=C), 1464, 1413, 1286 (C–O), 1245, 1157, 1066
(N–N), 973, 837, 740, 651, 458 (C–H); 1H NMR (500 MHz,
DMSO-d6, δ ppm): 12.25 (s, 1H, NH), 10.71 (s, 1H, OH), 8.71
(s,1H, CH=N), 8.79 (dd, J = 8.5;1.5, 2H–Bz), 7.85 (dd, J =
8.5; 1.5, 2H–Bz), 7.20 (dd, J = 7.0, 1.5, 1H–Sal), 7.04 (dd, J
= 6.5, 1.5, 1H–Sal), 6.87 (t, J = 6.5, 1H–Sal), 3.82 (s, 3H–OMe);
13C NMR (125 MHz, DMSO-d6, δ ppm): 161.27 (1C, C=O),
150.33 (2C, C=N–C), 148.85 (1C, C–O), 147.95 (1C, C–O),
147.17 1C, C=N), 139.98 (1C, C–Bz), 128.45 (2C, C–Bz), 120.44
(2C, C–Sal), 119.08 (1C–Sal), 118.94 (1C, C–Sal), 113.89
(1C, C–Sal), 55.82 (1C, OCH3). UV-Vis [MeOH, 5.0 × 10–5 M,
λ (nm), ε (cm–1 M–1)]: 225 (15,200), 310 (12,600), 393 (4,200).

Synthesis of zinc(II) complexes: The aromatic hydrazone
zinc(II) complexes were synthesized using the known modified
procedures [44,45]. The solution of Zn(CH3COO)2·2H2O (1.0
mmol) dissolved in 15 mL methanol was added slowly into
the solution of 2.0 mmol respective aromatic hydrazone ligands
(BHB, CBHB, MBHB or MBIB) dissolved in 20 mL methanol.
The reaction mixture was refluxed for 3 h and neutralized by
Na2CO3 (1.0 mmol). Then, the reaction was cool to room temp-
erature and then the collected precipitates were washed by
cold methanol (Scheme-I). The obtained products were soluble
in organic solvents such as DMSO, CH3OH and CH2Cl2.

[Zn(II)(BHB)2]: White solid, yield: 93.0%; ESI-MS: 574.3
[M + H] (calcd. 576.8). FTIR (KBr, νmax, cm–1): 3151 (N–H),
3021 (C–H), 1597 (C=N), 1560 (C=C), 1475, 1387, 1279 (C–
O), 1179, 1074 (N–N), 882, 837, 756 (C–H), 664, 592, 470
(Zn–N), 423 (Zn–O). 1H NMR (600 MHz, DMSO-d6, δ ppm):
9.73 (1H, OH); 8.55 (1H, CH=N); 7.95 (d, J = 5.5, 2H, Bz),
7.24 (1H, Sal); 7.15 (1H, Sal.); 6.80 (d, J = 6.0, 2H, Bz), 6.59
(1H, Sal). UV-Vis [MeOH, 3.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]:
220 (18,667), 257 (11,267), 300 (18,933), 378 (11,100).

[Zn(II)(CBHB)2]: Yellowish solid, yield: 95.0%. ESI-MS:
678.5 [M + Cl–] (calcd. 680.2). FTIR (KBr, νmax, cm–1): 3169
(N–H), 3021 (C–H), 1594 (C=N), 1557 (C=C), 1472, 1364
(N=N), 1291 (C–O), 1175, 1121 (N–N), 942, 833, 725 (C–H),
653, 549 (Zn–N), 470 (Zn–O); 1H NMR (600 MHz, DMSO-
d6, δ ppm): 9.68 (1H, OH); 8.48 (1H, CH=N); 7.92 (d, J = 6.0,
2H, Bz), 7.24 (1H, Sal); 7.05 (1H, Sal); 6.77 (d, J = 7.0, 2H,
Bz); UV-Vis [MeOH, 3.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]: 220
(20,833), 260 (12,933), 302 (22,967), 362 (10,767).

[Zn(II)(MBHB)2]: Yellowish solid, yield: 91.0%. ESI-MS:
671.0 [M + Cl–] (calcd. 671.3). FTIR (KBr, νmax, cm–1): 3185
(N–H), 3031 (C–H), 1595 (C=N), 1505 (C=C), 1446, 1385

(N=N), 1287 (C–O), 1214, 1172, 1075 (N–N), 971, 846, 738
(C–H), 666, 485 (Zn–N), 444 (Zn–O); 1H NMR (600 MHz,
DMSO-d6, δ ppm): 9.61 (1H, OH); 8.45 (1H, CH=N); 7.88
(d, J = 7.0, 2H, Bz), 6.77 (d, J = 6.5, 1H, Sal); 6.73 (d, J = 7.5,
2H, Bz), 6.71 (d, J = 6.5, 1H, Sal), 6.35 (1H, Sal), 3.69 (3H,
OCH3); UV-Vis [MeOH, 3.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]:
232 (20,967), 324 (19,933), 390 (16,233).

[Zn(II)(MBIB)2]: Yellow solid, yield: 993.5 %). ESI-MS:
640.8 [M + Cl–] (calcd. 641.3). FTIR (KBr, νmax, cm–1): 3400
(H2O), 3165 (N–N), 3054 (C–H), 1600 (C=N), 1533 (C=C), 1446,
1374 (N=N), 1212 (C–O), 1110 (N–N), 1028, 973, 856, 734,
713 (C–H), 542 (Zn–N), 464 (Zn–O); 1H NMR (600 MHz,
DMSO-d6, δ ppm): 8.59 (1H, CH=N); 8.67 (2H, Bz), 7.97 (d,
J = 4.0, 2H, Bz), 6.85 (d, J = 6.5, 1H, Sal.); 6.79 (d, J = 6.0,
1H, Sal), 6.40 (t, J = 6.0, 1H, Sal), 3.73 (3H, OCH3); UV-Vis
[MeOH, 3.0 × 10–5 M, λ (nm), ε (cm–1 M–1)]: 234 (18,733),
330 (13,533), 402 (11,700).

Luminescent properties: Luminescent analysis of the
synthesized zinc(II) complexes in dichloromethane at 5 × 10–5

M were studied by photoluminescence spectroscopy using a
Horiba Fluorolog spectrofluorometer.

In vitro ααααα-glucosidase inhibition assay:  p-Nitrophenyl
α-D-glucopyranoside (PNPG) method was used to determine
α-glucosidase activity and inhibitor screening [46,47]. PNPG
can be hydrolyzed to the yellow product p-nitrophenol (PNP)
under the influence of α-glucosidase. Tested samples were
diluted by DMSO and deionized water into the solutions of
various concentrations. Acarbose was used as the standard inhi-
bitor. The enzymatic reaction mixture composed of α-glucosi-
dase (0.2 U/mL), PNPG (2.5 mM), tested compound (10 µL)
and potassium phosphate buffer (0.1 M, pH 6.8) was incubated
at 37 ºC for 30 min. After incubation time, the reaction was
stopped by Na2CO3 solution (0.1 M). The absorbance of yellow
colour induced by the formation of PNP was identified using
a BIOTEK machine at 410 nm. All the experiments were cond-
ucted in triplicates. The α-glucosidase inhibition activity of
testing samples was determined as the following equation:

r s

r

A A
Inhibition (%) 100

A

−= ×

where Ar is the absorbance of negative reference (water) and
As is the absorbance of samples. The IC50 (concentration which
induces the inhibition of 50% α-glucosidase activity) was
calculated using Table curve software.

RESULTS AND DISCUSSION

The aromatic hydrazones were synthesized by condensing
aromatic aldehydes with 4-hydroxybenzohydrazide or isonico-
tinohydrazide in ethanol to afford the good reaction yields up
to 86.5%. Then, the obtained hydrazone ligands can coordinate
with Zn(CH3COO)2·2H2O in the molecular rate of 2:1 to synth-
esize zin(II) complexes in methanol in the high coordination
yields (91.0-95.0%).

The HRMS spectra of received aromatic hydrazones showed
the pseudo-molecular ion signals as [M+H]+ which are consis-
tent with the molecular weights of the synthesized ligands.
On the ESI-MS spectra of synthesized zinc(II) complexes, the
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pseudo-molecular ion signals were appeared as [M+H]+ or
[M+Cl]– which are well suitable to the above formulae in the
ratio 1:2 of Zn(II) and aromatic hydrazone ligand proportio-
nally.

FTIR spectra of the synthesized ligands express typical
signals at 3348-3202 cm–1 and 3231-3150 cm–1 for O–H and
N–H stretching vibrations, respectively. The characteristic peaks
at 1688-1616 cm–1 and 1607-1603 cm–1 belong to the stretching
vibrations of C=O and C=N, respectively. The observed signals
at 1286-1267 cm–1 and 1114-1066 cm–1 may correspond to
stretching frequencies of C–O and N–N, respectively. In FTIR
spectra of zinc(II) complexes, some shifts in the peaks of the
obtained aromatic hydrazones are observed. The O–H stret-
ching vibrations were disappeared while the N–H stretching
vibrations of phenyl rings were still observed at 3185-3151
cm–1 which has proved that the OH groups were impacted in
coordination to form the zinc(II) complexes [48,49]. New signals
at 549-470 cm–1 and 470-423 cm–1 are assigned respectively
to new formed Zn–N and Zn–O bondings, which demonstrate
the formation of aromatic hydrazone zinc(II) complexes.

1H NMR spectra of obtained hydrazone ligands show all
signals for protons of functional groups such as the protons of
NH and OH (Sal) appeared at 12.25-11.87 ppm and 11.42-
10.71 ppm, respectively as single peaks. Similarly, the protons
at 10.18-10.16 ppm and 8.71-8.58 ppm as single peaks are
due to the of OH(Ph) and azomethine CH=N. At last, the protons
of aromatic rings and methoxy appeared at 8.79-6.86 ppm and
3.82-3.81 ppm, respectively. In 13C NMR spectra of the synthe-
sized hydrazone ligands, the signals are observed at 162.54-
161.27 ppm for the carbons of C=O; at 160.94-160.84 ppm
for the carbons of C–OH (Ph); at 157.40-147.94 ppm for carbons
of C–OH (Sal); at 147.62-145.23 ppm for the carbons of azo-
methine C=N; at 139.98-113.79 ppm for other aromatic carbons
probably. In addition, the typical signals at 122.87 ppm for the
carbon of C–Cl of CBHB; at 147.95, 55.86 ppm and 147.59,
55.82 ppm for the carbons of C–OCH3 of MBHM and MBIB
ligands, respectively are observed. The characteristic signal
for two carbons of C=N–C of MBIB were found at 150.33 ppm.
In 1H NMR spectra of zinc(II) complexes, the characteristic
signals were appeared at 9.73-9.61 ppm for the protons of OHs
(Ph); at 8.59-8.45 ppm for the protons of azomethine CH=Ns.
The phenyl protons of [Zn(II)(BHB)2], [Zn(II)(CBHB)2] and
[Zn(II)(MBHB)2] were found usually as two double peaks at
7.95-7.88 ppm and 6.80-6.73 ppm while the protons of pyridyl
protons of [Zn(II)(BHB)2] were observed at 8.67 and 7.97
ppm. Herein, The absence of the characteristic signals of OHs
(Sal) has definitely confirmed their role in the formation of
zinc(II) complexes. The coordination of the aromatic hydra-
zone ligands have induced the weakness of proton peaks of NH
and salicyl protons. However, in some cases, these signals are
not observed clearly.

The electronic absorption spectra of hydrazone ligands
and their zinc(II) complexes were measured in methanol from
200 to 800 nm at room temperature. In the free ligands, the
electronic absorption maxima were observed at 224-225 nm
attributed to π→π* transition of aromatic rings, at 292-310
and 340-393 nm assigned to n→π* transition of lone pair of

electrons of heteroatoms probably (Fig. 1). In the zinc(II) com-
plexes, the main electronic absorption peaks were established
at 220-234 nm consistent with π→π* transition of aromatic
rings and at 300-330 nm and 362-402 nm assignable to n→π*
transition of lone pair of electrons of heteroatoms (Fig. 2).
The observed absorption maxima of the received hydrazone
complexes are shifted toward longer wavelengths compared
with the absorption peaks of the synthesized ligands [49,50].
These results have proved the coordination of Zn(II) with the
aromatic hydrazone ligands. All the synthesized zinc(II) comp-
lexes are diamagnetic and in octahedral coordination geometry
around the central ion Zn2+ [51,52].
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Fig. 1. The UV-visible spectra of synthesized aromatic hydrazone ligands
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Fluorescent spectra: Fluorescent spectra of the synthesized
zinc(II) complexes were recorded in dichloromethane are
shown in Fig. 3. Upon complexation of the hydrazones contain-
ing π-conjugation system with Zn2+, the emission peak is usually
blue shifted with an increasing fluorescence intensity [53]. In
this case, the emission signal of [Zn(II)(BHB)2] was found at
466 nm with high intensity. The different substituents of salicyl
ring induce the emission wavelengths of the [Zn(II)(CBHN)2]
and [Zn(II)(MBHB)2] to be more blue shifted at 495 and 503
nm, respectively with the lower intensities due to the localized
π-electrons [54]. The p-pyridyl ring of MBIB also offer a longer
wavelength for the luminescent maximum of [Zn(II)(MBIB)2]
observed at 552 nm.

1194  Nguyen et al. Asian J. Chem.



0

50000

100000

150000

200000

250000

[Zn(II)(BHB) ]2

[Zn(II)(CBHB) ]2

[Zn(II)(MBHB) ]2

[Zn(II)(MBIB) ]2

Wavelength (nm)

E
m

is
si

on
 in

te
ns

ity
 

375 410 445 480 515 550 585 620 655 690 725 760 795

Fig. 3. The emission spectra of the prepared aromatic hydrazone zinc(II)
complexes

Antidiabetic activity: The ability of the free ligands and
its Zn(II) complexes for antidiabetic activity as α-glucosidase
inhibition was evaluated. α-Glucosidase inhibitors can limit
the conversion of disaccharides to monosaccharides and induces
the delay of carbohydrate digestion. Hence, the α-glucosidase
inhibitors can reduce hyperglycemia and control the diabetes
[40,41]. The experimental results showed that hydrazone ligands
exhibit the weak activity with IC50 > 128 µg/mL, when its
Zn(II) complexes express the stronger activity with IC50 < 105
µg/mL. The substituted groups perform an efficient influence
to the antidiabetic activity of the synthesized zinc(II) complexes.
The electron withdrawing chloride seems to induce the weaker
antidiabetic activity while the electron donoring groups of
methoxy can enhance the α-glucosidase inhibition (Table-1).
Especially, [Zn(II)(MBHB)2] has showed the best antidiabetic
activity with IC50 = 0.49 µg/mL, which is much stronger than
the standard drug acarbose with IC50 = 147.86 µg/mL.

TABLE-1 
INHIBITORY ACTIVITY OF AROMATIC HYDRAZONES AND 

THEIR ZINC(II) COMPLEXES AGAINST α-GLUCOSIDASE 

Tested compounds IC50 (µg/mL) 
BHB > 128 

CBHB > 128 
MBHB > 128 
MBIB > 128 

[Zn(II)(BHB)2] 3.74 ± 0.27 
[Zn(II)(CBHB)2] 103.49 ± 8.65 
[Zn(II)(MBHB)2] 0.49 ± 0.02 
[Zn(II)(MBIB)2] 6.00 ± 0.57 

Acarbose 147.86 ± 4.69 
 

Conclusion

In this study, zinc(II) complexes containing some aromatic
hydrazones were synthesized. Based on various spectral investi-
gations, the molecular ratio 1:2 of zinc(II) and the hydrazone
ligand was offered. The ligands coordinated with the metal
ion via the carbonyl oxygen and deprotonated oxygen of salicyl
ring in the tetrahedral geometry. The fluorescent spectra have

showed that the high intensity and blue shifted emission peak
in the [Zn(II)(BHB)2] complex. The zinc(II) complexes cont-
aining the aromatic hydrazone ligands with different substi-
tuted groups possess the emission maxima of the longer wave-
lengths. The α-glucosidase inhibition of the synthesized Zn(II)
complexes are much better than the inhibition of the aromatic
hydrazone ligands. Among the synthesized zn(II) complexes,
[Zn(II)(MBHB)2] complex has expressed the best antidiabetic
activity with IC50 = 0.49 µg/mL much stronger than acarbose,
a standard drug, with IC50 = 147.86 µg/mL.
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