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Among the numerous classes of organic compounds used as additives, transition metal complexes
with aromatic azomethines, Schiff bases have proven their worth. Note that Azomethins and their
various functionally substituted derivatives exhibit high biological activity. These compounds
effectively inhibit the growth of various microorganisms and can be used in microbiology,
pharmacology, food and manufacturing industries, as well as additives to lubricating oils. The
paper describes the synthesis and study of azomethine compounds based on benzaldehyde and
amines (aniline, benzylamine), as well as their transition metals complexes. The antimicrobial
and antiwear properties of the original azomethines and their complexes with transition metals
(Cu**, Ni**, Co®) were studied. It found that they show effective antiwear properties in
lubricating oil AK-15, high bactericidal and fungicidal efficiency in emulsion cutting fluid
Azerol-5.
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antiwear property, lubricating oil, multifunctional additive.
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INTRODUCTION

In recent years there has been an
intensified search for new compounds,
including metal-organic ones simultaneously
possessing different functional properties.
Exhibiting high biological activity, these
compounds [1-5] are widely used as additives
to fuels and lubricating oils, polymer
stabilizers, metal corrosion inhibitors [6] and
can also serve as a source for the synthesis of
other compounds. All things considered, the

synthesis and study of coordination
compounds of transition metals with aromatic
azomethines are problems of today both from
scientific and practical points of view.

The purpose of the research was to
synthesize and study effective complexes of
Cu®*, Ni**, Co** with Schiff bases obtained
through the condensation of benzaldehyde
with aniline and benzylamine used as additives
to CF.

EXPERIMENTAL PART

Benzylidenaniline (L;). 21.2 g (0.2 mol) of
benzaldehyde and 18.7 g (0.2 mol) of aniline,
separately dissolved in a minimum amount of
methanol were placed into a reaction flask
with a magnetic stirrer and reflux condenser.
The reaction mass was stirred for 2 hours.
After completion of the reaction, the mixture
was filtered and left to crystallize. Precipitated
beige crystals were re-crystallized from

hexane as follows: MP (melting point) = 92-
94°C, yield 17 g (47%), CisH1u:N; IR spectrum
(vem™), 1629 (CH = N); 1312 (N-CgHs)
Benzylidenebenzylamine (Lo) was
synthesized in a similar manner. The resulting
crystals were re-crystallized from benzene as
follows: MP = 115°C, vyield 62%; C14H13N; IR
spectrum (vem™), 1625 (CH = N); 1312 (N-
CeHs)
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4-dimethylamino-1-benzilidenaniline
MP=100°C, yield 84.7% ; C1sH1sNy;
Benzylideneaniline complex with copper
(L1)2.Cu. A mixture of methanol solutions of
3.62 g (0.02 mol) of benzylideneaniline and
1.8 g (0.01 mol) of copper acetate was heated
at 65°C in a reaction flask equipped with a
reflux condenser for 2.5 hours. The obtained
dark crystals were re-crystallized from
methanol as follows: MP = 220°C, yield
37.7%; CzH22N,Cu; IR spectrum (vcm'l),
1627.6 (CH = N); 1313, 1578 (CH3COQ)

LiMe, L,Me and L3Me were obtained
in a similar manner:

Benzylideneaniline complex with nickel
(L)oNi. MP = 235°C, vyield 46.4%;
CasH22NoNi;

Benzylideneaniline complex with cobalt
(L1).Co. MP = 242°C, vyield 48.4%;
CasH22N2Co;
4-dimethylamino-1-benzilidenaniline
complex with copper (Ls),Cu. MP = 185°C,
yi6|d 72%; C15H15N2CU;
4-dimethylamino-1-benzilidenaniline
complex with nickel (Ls),Ni. MP = 130°C,
yleld 59.1%; C15H15N2Ni;
4-dimethylamino-1-benzilidenaniline
complex with cobalt (L3),Co. MP = 155° C,
y|9|d 74.9% : Cq15H16N2Co.

The investigated compounds were
studied as antimicrobial and anti-wear
additives to CF and oils.

Antimicrobial efficiency of the samples
was determined by the method of zonal
diffusion according to 'OCT 9.052-88 and
I'OCT 9.082-77 (tab.1). Pure cultures of the

(La).

following types of bacteria and fungi as
aggressive destroyers of oil products were
used for testing: Bacteria: Mycobacterium
lacticolium, Pseudomonas aeruginosa; Fungi:
Aspergillus  niger, Cladosporium-resinae,
Penicillium chrosegenum, Chactomium
globosum, Trichoderma viride.

These microorganisms were grown at a
temperature of 28 + 2°C in a special thermostat
with 90-100% humidity: fungi for 3-4 days,
and bacteria for 2-3 days. Meat-peptone agar
(MPA) was used for the -cultivation of
bacterial cultures, and suslo-agar (SA) - for
fungi.

The studied compounds and the
standard were added to CF Azerol-5 in mass
(1.0-0.25%) percents.

The effectiveness of the antimicrobial
effect of the compounds was determined by
the diameter of the zone of inhibition of the
microorganism’ growth around the hole
with/without additive: the larger it is, the more
effective is the antimicrobial action. The
analyzed oil and CF are not biostable.

The anti-wear properties of the tested
compounds were determined on a four-ball
friction machine YIILIM -3.2 through the use of
balls made of SH-15 grade steel with a
diameter of 12.7 m at a constant load of 137 N
within 4 hours and 392 N within 1 hour; the
speed of rotation of the upper ball was 1500
rev /min and evaluated by the diameter of the
wear spot (Dy) according to TOCT 9490-75
(tab.).

IR spectra were recorded on UR-20
spectrometer in the range of 400-4000 cm™.

RESULTS AND DISCUSSION

Schiff bases were synthesized through
the interaction of benzaldehyde with aniline
and benzylamine in the 1:1 ratio in methanol
together with their transition metal complexes
obtained. The reaction was carried out at the
boiling point of alcohol for 2 hours.

The structure of the synthesized
compounds was confirmed by IR spectra. The
bands of the stretching vibrations of
azomethine (C = N) bonds, deformation (=
CH) and stretching (C = C) bonds of aromatic
fragments of the obtained ligands and
stretching vibrations of (Me — N)

bond were identified. As follows from the
analysis of the spectral characteristics of the
original Schiff bases (L; and L,) and their
complexes with Cu®*, Ni?*, Co®* the position
of the main analytical absorption bands, except
for the C = N bond remains practically
unchanged. In the IR spectra of complexes (3-
5,7-9) the C = N band is observed in the region
1627 cm™ ! and, as compared with its position
in the spectrum of the ligand (1629 cm %), it
slightly shifted (2 cm™ ') toward the low
frequency region of the aromatic absorption
fragments. Such a character of changes in the
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position of the C = N bond is interpreted in the
literature as coordination of the metal with the

H,NCgH, ©
——
CH=NC,H,
L)
CHO
_—
NH,CH,C,H,

CH=NCH,C,H,
(L)
Me = Cu®", Ni**, Co**

Earlier, it was noted that in the most
cases complex compounds are biologically
active [3] and have antimicrobial properties. It
was interesting to study the influence of the
structure of the investigated compounds on the
bio-stability of CF.

As mentioned above, the antimicrobial
properties were determined in the emulsion
composition CF  Azerol-5 [8,9] at
concentrations of 0.25-1.0%. For comparison,
Schiff bases previously derived from
dimethylaminobenzaldehyde and their metal
complexes [10] were tested. As follows from
the test results (table), the Schiff bases and
their metal complexes with their antimicrobial
properties in terms of their efficiency are at the

(CH,COO),Me

nitrogen atom of C = N bond [7].

/ (L), Me
N (L,),Me

level of the selected standard — biocide, and in
some cases (4,7-9) they surpass it. It should be
noted that 4-dimethylamino-1-
benzilidenaniline and its complexes with Cu?*,
Ni**, Co®* (6-9) even at low concentrations
(0.25-0.5%) possess both bactericidal and
fungicidal properties in CF which is due to the
presence  of additional  dimethylamine
fragment in the molecule.

The results of the study of anti-wear
properties indicate that in the studied friction
mode the synthesized Schiff bases are
effective at 1.5% concentration both with a
load of 137H within 4 h (0.40-0.62) and with a
load of 392 N within 1 h (0.43-0.67).

Table 1. Physicochemical and antimicrobial properties of the synthesized compounds

Concen- | Zone of inhibition of Anti-wear
Ne | Compound tration, | microorganisms growth, cm properties
% Mixed bacteria | Mixed fungi | 137 N4 | 392N 1
(MPA) (SA) h h
1 1 1.6-1.8 2.5-2.7
0.5 1.0-1.2 2.4-2.4 0.62 0.67
0.25 1.7-1.7 2.0-2.2
CH=NCH,CH,
2 1 1.2-1.4 1.6-1.6
© 0.5 1.0-1.0 1.2-1.4 0.58 0.60
CHENC H, 0.25 0.8-1.0 + +
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3 - 1 1.8-1.8 1.2-1.3
0.5 1.4-15 1.0-1.0 0.50 0.53
Cu 0.25 1.2-1.2 + o+
CH=NCH,
- 1 1.6-1.7 1.2-1.2
@ _ 0.5 1.5-1.6 0.8-1.0 0.56 0.66
Ni 0.25 1.2-1.4 + +
CH=NCH,
- 1 1.4-1.4 1.0-1,0
© . 0.5 1.0-1.0 + o+ 0.53 0.60
5 ° 0.25 + o+ + 4+
CH=NCH,
L 2
c\Ha /CH3 l 30'30 24'24
N 0.5 2.6-2.8 2.0-2.2 0.48 0.55
6 @ 0.25 1.6-1.8 1.7-1.7
CH=NC,H,
Mo, om, 1 3.3-35 2.6-2.8
~ 0.5 3.0-3.0 2.0-2.2 0.40 0.43
7 ‘ cu 0.5 2.8-2.8 1.6-1.6
CH=NC,H,
(om,  cm. 1 3.2-3.2 2.2-2.4
~n7 0.5 1.4-1.6 1.8-2.6 0.42 0.45
8 Ni 0.25 1.0-1.0 1.4-1.6
CH=NC H,
o, cn. 1 2.4-2.4 2.0-2.0
~ 0.5 2.0-2.0 1.2-1.2 0.45 0.47
9 ' o 0.25 1.7-1.8 + +
CH:NCGHs
Sodium 1.0 1.3 1.4
pentachlorofenolat 0.5 0.7 0.8
e (standard) 0.25 + +
CF Azerol-5
- + + + +
Tricresyl 0.65 0.68
phosphate

+ + full microorganism growth around a hole in the Petri dish
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METAL-KOMPLEKS BIRLOSMOLOR YAGLAYICI-SOYUDUCU MAYELORO
EFFEKTIV ASQAR KIMI

V.M. Fazrzaliyev', M.P. Bayramov?, S.X. Jafarzada?, P.S. Mammadova’,
E.R. Babayev', .M. Eyvazova®
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2Baki Déviat Universiteti
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Kecid metallarimin aromatik azometinlorlo - Siff asaslart ilo ' kompleks birlagmoalori asqar kimi
istifado olunan ¢oxsayli iizvi birlagsmo siniflari arasinda perspektiv hesab olunur. Azometinlar Vo
onlarm miixtalif funksionalavazli téramoalari yiiksak bioloji aktivliya malikdir. Bu ciir birlagsmoalaor
miixtalif mikroorqanizmlorin inkisafint effektiv sokilda inhibirlagdirir vo mikrobiologiya,
farmakologiya, yeyinti va emal sanayesinda, eloca da siirtkii yaglarina asqar kimi istifads edila
bilor. Magalada aromatic sira azin birlogmalarin (benzaldehid, N-dimetilbenzaldehid), elaca da
onlarin kegid metallarla komplekslorinin sintezi vo yaglayici-soyuducu mayelora effektiv
coxfunksiyali, o ciimladan antimikrob asqar kimi tadqiqi tosvir olunmusdur. Ilkin madds> olan
azometinlor va onlarin kegid metallarla komplekslorinin mikroba va yeyilmaya garsi xassalari
todqiq edilmigdir. Onlarin AK-15 yaginda effektiv yeyilmaya qarsi, emulsiya yaglayici-soyuducu
maye Azerol-5-da yiiksok bakterisid va fungisid xassalora malik olmasi askar edilmigdir.

Agar sozlor: azometin, Siff asaslari, metal-komplekslar, yaglayici-soyuducu maye,
antimikrob effektliliyi, yeyilmaya garst xassa, siirtkii yagi, ¢coxfunksiyali asqar.
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META/VTOKOMIUVIEKCHBIE COEJUHEHHUA B KAYECTBE DO®EKTHBHBIX
IIPUCAJ/IOK K CMA30Y9HO-OXVIAZK/TAIOIITHM KH/TKOCTAM

B.M. d)aps'aﬂueel, M.P. Eaﬁpamoez, C.X jl.m’aqbapaadez, ILIII. Mameoosa®,
3.P. Baﬁaesl, HU.M. Jiteazosa’

1thcmumym Xumuu npucaook um. akao. A.Kynueea Hayuonanonoi AH Azepbatioscana
AZ 1029, baky, Beroxwopckoe wocce, ke.-1 2062, e-mail: pervin_mammadova@mail.ru
bakunckuii cocyoapcmeennulil yHusepcumem
AZ 1148, Baky, yr.axao. 3axuda Xanunosa 23; e-mail: info@bsu.az

Cpeou MHO20HUCTIEHHBIX KIACCO8 OP2AHUYECKUX COEOUHEHUl, UCHONb3YeMbIX 6 Kauecmee
NPUCAOOK, NEPCREeKMUBHLIMU 3APEKOMEHO08aNU CeDsi KOMNIEKCHble COeOUHEHUsl NepexoOHbIX
MEmaniog ¢ apoMamuyeckumu azomemunamu - ochosanuamu I[lluggpa. Azomemunvr u ux
pasiuunble HYHKYUOHATbHO3AMEWEHHble NPOU3BOOHblE 001a0A0M B8bICOKOU OUON02UYECKOl
akmugHocmoto. [10006Hble  coeOunenus dPgekmueno  UHSUOUPYIOM  POCI  PA3TUYHBIX
MUKDOOP2AHUZMO8 U MO2YM ObIMb UCNONIL308AHBI 8 MUKPOOUOLO2UU, (PaAPMAKOLOUU, NUUYEBOLL U
obpabamulearoujeti NPOMbIULIEHHOCMAX, A MAK»ce KaK Npucaoku K CMAa304HulM maciam. B
pabome onucaHvl CuUHmMe3 U UCCIe008aAHUEe A30MEMUHOBbIX COeOUHeHULl, NOJIYYEeHHbIX HA OCHOGe
beHnzanvoecuoa U amMuHo8 (aHUIUH, OEH3UNAMUH), A MAKHCe UX KOMNIEKCO8 C NepexoOHbiMU
memannamu (Cu?*, Ni®*, Co®"). Hszyuenvr anmumuxpobuvie u npomusousnochvie ceolicmea
UCXOOHBIX A30MEMUHO8 U UX KOMNIEKCO8 ¢ nepexoonuvimu memaniamu. Ilokasano, umo 6 macne
AK-15 onu nposenaiom s¢ghgpexmusnvie npomusousnocnule, a 8 amyavcuonnot COX Azepon-5 -
8bICOKVIO OAKMEPUYUOHYIO U PYHUYUOHYVIO I hekmusHOCmb.

Knrouesvie cnoea: azomemumnsi, ocunogsanus ILlugga, memanrokomniekcoel, CMA304HO-
OXAAACOAIOWAS HCUOKOCTb, AHMUMUKPOOHAS IDPEKMUBHOCMb, NPOMUBOUHOCHOE CBOUCMEBO,
CMA30YHOE MACI0, MHO2OQDYHKYUOHATbHASL NPUCAOKA
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