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Abstract: Complexes of Cu (11), Ni (II), and Co (Il) with hydrazone derivatives of salicylic acid hydrazide
and 3,5-di-tert-butyl salicylic aldehyde (LH) were synthesized and the structure of these compounds studied
by means of elemental analysis methods, IR and electronic spectroscopy, magnetochemistry and thermal
analysis. It revealed that the complexes are monomeric and have a composition [MLXSol] where M is a
metal ion, L is a ligand, X is an inorganic anion, and Sol is a solvent molecule. LH- in the complexes
behaves like a monoanionic tridentate ligand. It found that the resulting complexes exhibit noticeable

inhibitory and urease activity.
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Introduction

Derivatives of salicylic acid, belonging
to the group of non-steroidal drugs, are classic
anti-inflammatory drugs [I], and also have a
pronounced  antipyretic,  analgesic  and
antioxidant effect [2].

The increased interest in complexes of
this type is due, first of all, to intensive searches
for new optical and magnetic materials (mainly

molecular magnets), as well as effective
adsorbents, chemical sensors, catalysts for
technological and biochemical processes [3-7].
We have obtained and studied complexes of Cu
(11), Ni (I1) and Co (1) of hydrazone of salicylic
acid hydrazide and 3,5-di-tert-butyl salicylic
aldehyde.

Experimental part

IR spectra were recorded on a Specord-M40
infrared spectrophotometer (Carl Zeiss Jena)
and Nicolet 1S10 in the form of KBr tablets in
the range of 4000-400 cm and vaseline oil.
Electronic spectra were recorded on an
Evolution-60S spectrophotometer.
Measurements of the magnetic susceptibility
were carried out at room temperature on a
Faraday-type apparatus using Hg/Co (SCN) 4]
as a standard. In turn, thermogravimetric
measurements were carried out on a
NEIZSCHSTA 449F3 derivatograph and
elemental analyzes performed in the analytical
laboratory Tubitak, Ankara, on LECOCHNS
932 analyzer.

Synthesis of salicylic acid hydrazide.
Salicylic acid hydrazide was obtained through
the use of [8] reaction of salicylic acid ethyl
ester and 60% hydrazine solution.

Preparation of hydrazone from salicylic

acid hydrazide and 3,5-di-tert-butyl salicylic
aldehyde (LH).
To a weighed portion of 1.52 g (0.01 mol) of
salicylic acid hydrazide dissolved in 20 ml of
ethyl alcohol there was added 2.34 g (0.01 mol)
of 3,5-di-tert-butyl salicylic aldehyde in 25 mi
of ethanol. The reaction mixture was heated to
reflux and left to crystallize. Yellow crystals
precipitated, then separated and dried. TPL =
235 ° C.
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For: C22 H2sN20O3
Calculated: C 71.74; H 7.61; N 7.61; O 13.04
Found: C71.60; H 7.48; N 7.54; O 13.12

Obtaining a Cu complex with a ligand (LH).
To a weighed portion of 10° mol (0.369 g) of
Schiff's base dissolved in 30 ml of ethanol there
was added a solution of 10° mol (0.242 g) Cu
(NO3)2 3H20 in 10 ml of methanol with stirring
and heating at 50° C. Then the resulting solution
was filtered and left on cooling; green TPL
crystals> 250 ° C precipitated from it.

For: C22H29Cu N3Oy,

Calculated: C 51.66; H 5.68; N 8.22;
0 21.92; Cu 12.52.

Found: C51.50; H5.65; N 8.26;
0 21.80; Cu 12.49.

Obtaining a Ni-complex with a ligand (LH)
A mixture of 10° mol (0.369 g) (H4 sahz) in 20
ml of ethanol and 10° mol (0.291 g) of nickel

nitrate Ni (NOs3)2'6H20 dissolved in 10 ml of
methanol was stirred on a magnetic stirrer at a
temperature of 40-50 °C for 15-20 minutes.
After cooling the reaction mixture reached a
room temperature, a fine crystalline light green
powder precipitated. Trn"240°C.

For: C22H29NiN30O7

Calculated: C 52.20; H5.73; N 8.31;
0O 22.15; Ni 11.61.

Found: C52.10; H5.68; N 8.22;
0 22.17; Ni 11.63.

The Co (1) complex was obtained in a similar
way. Dark red complex at Tr;i>250°C.
For: C22H29CoN30Oy.

Calculated: C 52.20; H5.73; N
8.30; 0 22.14; Co 11.65.
Found: C52.19; H5.63; N
8.22; 022.12; Co 11.71.

Results and discussion

The IR spectrum of the Schiff base LH
contains vibration bands of the C=Nand C=0
groups at 1612 cm?® and 1634 cm?,
respectively. The 3196 cm™ absorption bands
can be attributed to the N-H vibrations in the
NHCO group. While the carbonyl band the CO
group appears at 1639 cm?®. The absorption
band of the band at 3079 cm™ has a very low
intensity and refers to the absorption of aromatic
rings.

IR spectra of complexes of metals
Cu(ll), Co(I1) and Ni(Il) with hydrazone contain
an absorption band of the azomethine group at
1612-1620 cm™. Absorption band of amide
carbonyl at 1640 cm?. This confirms its
participation in coordination with the metal ion.
There is also an absorption peak at 3400 cm™
related to coordinated water.

In the electronic absorption spectra of
the Schiff base, absorption bands are observed
at 210, 265, and 350 nm. The first two bands
can be attributed to n-n” transitions in benzene
rings. The band at 350 nm refers to the n-m"
transition in the C = N group conjugated to the
benzene ring.

On the thermogram of the Cu(ll)
complex in the temperature range of 50-102 ° C,
a weight loss of 7.30% is observed accompanied
by an endothermic effect and corresponding to
the loss of hygroscopic water. In the range of
102-167 ° C, a 5.43% mass loss is observed to
comply with the loss of a coordinated water
molecule. At temperatures above 240 ° C,
thermal oxidative destruction of the complex
occurs, smoothly turning into the process of
burning out the organic residue. The process is
accompanied by an exothermic effect with a
blurred maximum on the DTA curve in the
region of 340° C. The process of decomposition
of the sample ends with a loss of 92.21% of its
mass at 940 ° C. The remaining metal mass of
7.8% corresponds to a metal: ligand ratio in the
complex equal to 1: 1.

The obtained data of elemental analysis, PC and
electron spectroscopy, as well as derivatography
is in keeping with the preliminary obtained
molecular structure of the Cu (I1) complex (Fig.

)"

*The data were obtained in the laboratory of Prof. V.N. Khrustalev.
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Fig. 1. Molecular structure of the CuL(NO3 )(H20) complex

The coordination environment of the
Cu?* ion in this complex has a distorted square-
pyramidal structure with oxygen water
molecule. The fourth position in the equatorial
plane is occupied by the nitrogen atom of the
hydrazine fragment. Completion to the pyramid
is carried out by the oxygen of the nitro group.

In order to identify and evaluate the
biological activity of the synthesized complex
compounds, their antioxidant capacity and the
ability to inhibit the enzyme urease were
studied.

The analysis of inhibitory activity was
performed by three methods: the FRAP method;
DPPH and CUPRAC method and the urease
activity to inhibit the breakdown of urea in the
presence of the urease enzyme (table).

FRAP analysis

This was carried out by mixing solutions of the
FRAP reagent (acetate buffer solution of
tripyridyltriazine FeCL3) with a solution of the
test substance; measuring the optical density at
593 nm and comparing the optical density
values with those of the calibration table
obtained by titration with a FeSO47H,0
solution. The FRAP value was expressed in mM
FeSO4 / mg test substance. The FRAP analysis
was performed according to the method of
Benzie and Strain [9].

DPPH analysis

DPPH analysis is based on radical scavenging
with 1,1-diphenyl-2-picrylhydrazyl. The test
substance and standard solutions to which
DPPH solution was added, shaken for 1 minute

and then kept in the dark at room conditions for
30 minutes. Optical density was measured
relative to the reference at 517 nm. The ability
of the extracts to trap free radicals was
determined according to the previously
described method [10]. The data obtained from
the study were presented as IC50 = mg / ml.

Copper ion reductive / antioxidant analysis
(CUPRAC)

60 mkl of Cu (1) x2H.0, 60 mkl of neocuproin,
and 60 mkl of NHsAc (1M) were mixed. Then,
60 mkl of the test substance and 10 mkl of
ethanol were added to the mixture. After 60
min, the absorbance of the mixture was
measured spectrophotometrically at 450 nm.
The CUPRAC values of the studied substances
are expressed in mM trolox / mg substance [11].

Urease inhibition assay

We used 100 mkl of the working solution,
added 500 mkl of urease enzyme to it, and kept
it in a temostat at 37 ° C for 30 minutes. Later,
1100 mkl of urea was added to this mixture and
kept in a thermostat at 37 ° C for 30 minutes.
Reagents Rl (1% phenol, 0.005% sodium
nitroprusside) and R2 (0.5% NaOH, 0.1%
sodium hypochlorite) were added to the mixture
taken out of the thermostat, and the mixture was
kept at 37 ° C in a thermostat for 2 hours. The
absorbance of the mixture was regarded relative
to the reference at 635 nm. The anti-urease
activity of the extracts was assessed by the
indophenol method [12]. The results of this
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study are expressed as percent inhibition of the urease enzyme.

Table. Analysis of the inhibitory activity of the synthesized complex compounds

DPPH FRAP CUPPAK P

o Inhibiting of urease
Combinations (ICssmg/ml mI\/IIF4e804/mg mM.-';E/mg (%) 6.25 mg/ml
Cu(LH)(NO3)(H20) 0.063 59.4 0.834 9.578
Co(LH)(NO3)(H20) 0.059 58.00 0.823 9.356
Ni(LH)(NOs)(H20) 0.061 56.78 0.830 9.320
Ascarbic acid 0.0028
BHA 1.83
Thiourea 86.00
BHT 42.12

Thus, as is seen from table, the obtained ureasis effect.

compounds have a noticeable inhibiting and
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SALISIL TURSUSU HIDRAZIDININ HIDRAZONU ILO METAL KOMPLEKSLORI
P.O. Fatullayeva

AMEA akademik M. Nagiyev adina Kataliz va Qeyri-iizvi Kimya Institutu
AZ 1143 Baki, H. Cavid prospekti 113, e-mail: pfatullayeva@mail.ru

Salisil tursusu hidrazidinin  hidrazonu va 3,5-di-tret-butil salisil aldehidi (LH) toéramoalori ila
Cu(ll), Ni (1) va Co(ll) komplekslari sintez edilmisdir. Bu birlagmalarin qurulusu elementar analiz,
IQ va elektron spektroskopiya, maqnit kimyas: va termiki analiz iisullart ilo Oyranilmisdir.
Komplekslorin monomer oldugu vo [MLXSol] tarkibino malik oldugu g0starilmisdir. Burada M -
metal ionu, L - ligand, X - geyri-uzvi anion, Sol isa halledici molekuludur. Komplekslorda LH
ligandr 6zunu monoanion tridentat ligand kimi aparwr va alinan komplekslor nazara carpan
ingibitor vo ureaz aktiviiyi niimayis etdirir.

Acar sozlar: hidrazonlar, metal komplekslari, koordinasiya olunmus ligandlar

KOMILTEKCBHI METAJIVIOB C THJPA30OHOM T'HIPA3H/IA CATHIIHIOBOH
KHCIIOTBI

I1.A. ®amynnaesa
HUncmumym Kamanuza u Heopeanuueckou Xumuu um. axao. M. Haeuesa

Hayuonanvnoti AH Azepoatioscana
AZ 1143 Baxy, np. I'. [{pcasuoa 113, e-mail: pfatullayeva@mail.ru

Cunmesuposanvl komniaexcor Cu(ll), Ni(ll) u Co(ll) ¢ npouzsoOnviMu cudpaszona euopazudda
canuyunogol  kuciomsl U 3,5-oumpemoOymuncanruyunogozo  anvoecuda(LH). Memooamu
anemeHmuoco auvanusza, UK u 31eKkmpoHHOU CNeKmpOoCKONUU, MASHEMOXUMUU U MePMUYECKUM
AHATU30OM U3YYEHO CmpoeHue d>mux coeourenutl. IlokazaHo, umMo KOMNIEKCbl ABNAIMCA
MoHomepHbiMu U umetom cocmas [MLXSol], 20e M - uon memanna, L - nueano, X - neopeanuueckuii
anuon, Sol - monexyna pacmeopumens. LH 6 xommnexcax eedem cebs kax MOHOAHUOHHUbLL
mpuoenmamuwvlii  aueand. Haiideno, umo nonyuennvle Komniekcyl 001a0AIOM  3AMEMHOU
uHeubupyroweu u ypeasHou aKkmueHoCmio

Knroueswie cnosa: 2uopazonvl, KOMNJIEKcvbl MEMALN08, KOOPOUHUPOBAHHbBIE IUCAHObL
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