‘..s ““').‘Lﬂmln jwemsiyppng nng Pus
ovol
JOjeu|pio-0)

Internationul Journal of Scientific Research in Science and Technology
Volume ¢ | Issuc 17 | Print [SSN: 2395-6011 | Online ISSN: 2395-602X (www.ijsist.com)

NJSRST doi : https://ijsrst.com/paper/10328,pdf
Study of Nickel (II) and Mercury (II) Schiff Bases Metal
Complexes

S. Anjunikar?, 8, Chandole™

Department of Chemistry, Sharadchandra College, Naigaon, District- Nanded- 431709, Maharashtra, India

Department of Chemistry, 5.G. 1. Coliege, Purna Jn-431511, Maharashtra, India

ABSTRACT

Novel heterocyclic based metal complexes of Ni (I1) and Hg (II) were synthesized from Schiff bases of 3-Actyl
4-Hydroxy Quinolin-2(1H)-one (AHQ). The Schiff bases 4-hydroxy-3-(1-((4-methylpyridin-2-
yliminojethyl)quinolin-2(1H)-one(l1), 4-hydroxy-3-(1-((5-methylpyridin-2-yl)imino)ethyl)quinolin-2(1H)-
ane(Ly) were prepared by condensation of AHQ with substitured pyridine moiety. These complexes were
characterized by elemental analysis, magnetic moment, electrenic and IR spectral analysis. In vitro biological

screening effects of the synthesized Complexes were tested for their antibacterial and antifungal activity, For
antibacterial activity the bacterial species used were Bacillus subtilis, Escherichia coli, Salmonella typhi, and | M
Staphylococeus aureus while fungal species used were, Aspergillus flavus, Penicillium chrysogenum,

Aspergillus niger and Fusarium moneliforme. The antibacterial activity was screened using agar well
diffusionimethod and antifungal activity with puison plate method
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I.  INTRODUCTION

Many Schiff base have drawn wide attention because of their diverse biological and pharmaceutical
activities.! Azomethine nitrogen in the Schiff base has significant chemical and biological relevance since it
not only facilitates binding sites for metal ions but also associate with different substrates of biomolecules,
such as proteins and amino acids which are essential components of biological systems*Many Schiff bases
derived from heterocyclic moiety possess a wide spectrum of medicinal properties and thus, have been
studied for activity against antitubuerclosis,' antiinflamatory,® antibacterial® antifungal? anticancer,®
antioxidant,%and many more, Transition metals like nickel, iron, cobalt and copper ameng others, can [6rm
extremely stable complexes with the dynamic schiff base molecule, which can also be s chelating
ligand. "Usually metal chelates are mare effective sgeinst bacteria and fungi than the isolated ligands." Metal
complexes biological potential and chelating power have attructed a lot of artention. The pharmacological
activity of metal complexes is highly dependent on the nature of the metal ions and the donor sequence of ; !
the ligands because different ligands exhibit different biological properties.?The catalytic function of Schiff
base metal complexes are observed In varlous reactions such as oxidaton™ epoxidation,*

polymerisation,"condensation,'®reduction,'” and other reactions, i, |

'
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The present investigation deals with the synthesis, spectral characterization (IR, electronic) and
antimicrobial activities (antibacterial and antifungal) of Schiff base ligand metal complexes of Ni (11) and

Hg(IT) denived from AHQ and substituted amino pyridine.
II. EXPERIMENTAL

Melting points were determined by open capillary method and were uncorrected, IR spectra were carried out
as KBr discs on a Shimadzu, [R-470 Spectrometer, The elemental analysis was determined using the Thermo
Fisher Scientific CHN/S/O analyzer instrument. The magnetic susceptibilities of complexes were measured by
the Gouy's method at room temperature using the Sherwood scientific magnetic susceptibility balance and
using distilled water as the calibrant. Molar conductance of the metal complexes was measured using the
Fisher Scientific PH/conductivity meter. The molar conductance teasurements were performed using 0.001
M solutions of the complexes in DMSO at room temperature.

GENERAL PROCEDI JRE FOR SYNTHESIS OF COMPLEXES:

Fach complex is synthesized by placing 0.02 moles of ligand (Li-12) in a flask with a flar borrom and 30
milliliters of ethanol. Afrer a brief period of heating, 0.01 moles of a metal salt solution that has been
dissolved in 20 millilitars of ethanol is added gradually to rthe hot ligand schition: After swo houre ol refluxing,
the mixture is ¢hilled. In a cold container with refluxed contents, a freshly made 10% alcoholic ammonia
solution is gradually added while being constantly stirred. Precipitation starts to form at pH eight,

For an hour, the precipitated complex is digested. If a pH shift is seen, it is corrected and digesred for a
further hour, The digested precipitate of complex is filtered in hot water, washed with hot ethanal . followed
by hot petroleum ether, and dried in vacuum desiceators over calcium chloride.

" REACTION SCHEME:
OH
Ac EtOH ot / o
24 l ™ Ar—NH, — o Schifl Baseg ~_MCl2 Fthano! = M
3 ~ [0% Alcohalic )
S g @] ' \? NMe bi=la .‘\:nmunm i
calaty st
ATQ
. = D_ 1 4o » , q1dine A
S Ari = 2-amino 4- methyl Pyridine M = Ni(Il) & Hg (I1)

Arii= 2-amino 5- methyl Pyridine

Fig. 1 Synthesis of Metal Complexes of Ni(Il) and Hg (11)

Co-or inator
IQAC

U 3 .
4 (Un) Dist. Parbh Shri Gury Buddhi
International Journal of Scientific Research in Sciente 2 A ijErst, com) furna Un‘)




Volume 9, Issue 17 [Published (14 December 2022 Page No: 193-199

[11. ANTIMICROBIALSTUDY

ANTI BACTERIAL ACTIVITY:

The agar well diffusion method was used to test the antibacterial activity.'*Mueller Hinton Agar for bacteria |
was used for all tests for antibacterial activity. For positive control of bacteria Ampicillin was used. |
Thesolvent and positive control used was DMSO. Antibiotics and dehydrated media powder were brought i
from Hi-Media. India. Using sterile wire-loop, test organisms were aseptically added to sterile MH broth |

before being incubated at 37°C for 18 hours. This suspension was utilized as an inoculant. Wells in the media
plates with a 10mm diameter were made using a sterile coik berer for the addition of compound solutions and
controls. With the aid of a micropipette, 100 pl of the compound soluticn was aseptically added to the wells
to reach o final concentration of 10 g of compound in each well. As controls, the same quantity of DMSO and
ampicillin solution were introduced. The plates were cooled for 30 minutes to allow solutions to diffuse
through the agar substrate. Plates were then incubated for 24 hours at 37°C.Bacillus subtilis and Salmonella
typhi were gram positive bacteria that were utilized as test organisms, whereas Staphylococcus aureus and
Escherichia coli were gram negative microorganisms. The zone 1nar'%i.u should be regarded as the region that
does not clearly display any expansion that the unaided eye can seg, With a measuring scale in millimetres,

the clean zone was measurad,

ANTIFUNGAL ACTIVITY

I'he poison plate approach was used to provide antifungal activicy."For the evaluatien of amifungal activities,
Aspergillus niger, Asperpillus flavus, Fusarium moneliforme, and Penicillium chrysogenum species were
selocted. Porato Dextrose Agar (PDA) medis was utlized #s a culture, To sterilize the medium, it was
autoclaved at 121°C for 25 minutes under 15 psi of pressure. 20 ml of sterilized, melted PDA was added to
sterilized perri plates with 2 ml of each component, and the mixture was then gently stirred in a circular i
motion to get homogenized. With positive Neomycin and negative DMSO controls, the identical process was ’
followed. The fungal spores from the slant culture were transferred to a test tube containing sterile saline and
thoroughly mixed with a sterile wire loop. As an inoculant, this spore solution was employed. The plates were
incubated for four days at room temperature, After incubation, the growth of the infected fungi was

monitared on the plates. The outcomes were noted.
IV. RESULT AND DISCUSSION

The Ni (11) complexes prepared in the present work are greenish-yellow. These are stable to air and moisture.
All Ni(I1) complexes are not soluble in water, cominon polar and non-polar solvents but are sparingly soluble
in methanol, cthanaol and chloroform, They are appreciably saluble in dimethyl sulphoxide (DMSO).The
observed solution conduetivities of Ni (I[) complexes are given in Table 1. The low solution conductivity
values of the complexes in DMSO indicate their non-electrolytic nature.™ The elemental analysis data (Table 1)

of metal complexes confirm the ligand to the metal ratio for N ickel complexes as 2:1, proposing a monemeric
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complex. The electronic spectra of Ni(II) complexes observed in the present work show absorption bands in
three regions. Vi = 11495- 11360 em, Vs = 16530 - 16390 em ! and V: = 26315 em-. These observed bands
may be assigned to three spin allowed transition ‘Asx—"Ta. *As—"T;; (F) and ‘Az —"T|.(F) charge wranster

band respectively, which are characteristic of the distorted octaledral field 2% The electronic spectral dita dre

presented in Table 2

Mercury compiexes Frepaved in the present research work are white, [hey are stable in air and moisture, The
Hg(ll) complexes decompuse at high temperature (above 300°C), #They are msoluble in non-polar and
common polar salvents. At a very low concentration, salutions can be prepared in CHsOH and DMSO. The
molar conductance value of the complexes in DMSO (10°M) is very low (16,02 -16.6] mhos ' cmimeol).
ndicating the non-electrolytic nature of complexes #The meral to ligand ratio was shown as 1:2. predicting a
monomeric structure. All Hg (II) complexes are diamagnetic. These findings agree with the previously
reported experimental work.

In the present investigation IR spectrum data of Ni (I) and g (1) was given in table-4 The stretching
vibration for lactum C=O observed in range of 1664-1660 em*! for Ni (I1) while in Hg (11) complexes found
within the range 1665- 1663 cm',

The band assigned to the azo-methineC=N sretching frequencies in the free ligand were dbserved around

. 1817-1600 em™". In the IR spectra of the Ni {II) and Hp (11) complexes, medium to weik batds appeared in
the region 1599-1590 cm-! were assigned 1o azo-met hineC=N strerching vibration mode.A decrease in a shift
of rhis band observed on complexation indicates that the imine group of each ligand is coordinated to metal
ion via its nitrogen.<

The medium intensity absorption bands in the region 12761270 em-1 in the spectra of metal complexes were
predictable to enolic C-O stretching frequency. These bands in the corresponding free ligands specira were
observed in the range 1269-1224 cm-1. Thus the observed upward shift of this band by 18-22 em-1 and the
disappearance of broad absorption due to phenolic ~OH in metal complexes confirms the participation of

|
. enolic oxygen bonded to 4C of 4-hydroxyquinolin-2(1H)-one part in the formation of the cgmplex.

' | The band in the range 498-472 cm'! were assigned for Metal Oxyvgen bond while band in the range 448-428
| em ! were assigned to Meral Nitrogen bond.*
| The antibacterial activity was tested for the synthesized Ni (11} and Hg (II) complexes. The autcoimes are

=

‘ summarized in Table 5. Across all bacterial species under study, metal complexes of Ni (11} and Hg (1) have

shown good antibacterial activity in zonss of inhibition ranging from 14 to 19 mm in digmeter, Meral

: U cmnplcrves with all ligands showed substantial activity in the antifungal test. It has been found thar complexes

l'u

fi of Ni (Il) complexes have shown higher antibacterial und antifungal activity as compare to Hg (II)
complexes.™

V{. CONCLUSION

¢ Wl]1n conclusion, we reported the synthesis, characterization. and antimicrobial properties of metal complexes of
%
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goal of develaping a contnibution to coordination chemistry. Ni (11) metal complexes that have been prepared
are monomeric and have an octahedral orientation, whereas Hg (1I) metal complexes are monomeric and
have a tetrahedral geometry. Thus according anumicrobial studies all complexes have significant antibacterial

and antifungal action,

Table No. 1Elemental Analysis of Ni (1I) and Hg(IT)Complexes
g Soln | Elemental analysis
No | Complexe | Molecular formula Colour ?P 2:;:! .cond Found(l(:alculated) .
5 - 2%C Y%t | YN %M
o _ | Greenis | e006 466 | 1238 | 850 |
. INI(Ci=H :NaOz)a(H2 O | } 679.3 | 16.2 ) )
|| INi (L) h 265 (G011 | (475 | (1237 | (8:64)
‘ | Yellow : : ) ) )
: R Greems | | .. 60.02 | 454 | 1230 | 858 |
3 [NI(CiH 1aNaQ2)2(H20 679.3 | 16.2 ;
2 | [Ni(lL2)2) 1 h 248 p ¢ (60.11 | (475 | (1237 | (8.64)
Yellow ) ) )
7852 5190 | 3.65 | 10.74 | 2551
3+ | [Hg (Ly)2] | [Hg(CizH1aNsOz)a] White | 2300 5 16.6 | (52.01 | (3.59 10.70) (25.55 | :
L ) ) ) ...
g 51.88 | 3.63 | 10.60 | 25.61 | | b
4 | [Hg (La)z} | [Hg(CirH1sN3O2)a) White >300 3 16.0 | (52.01 | (3.59 1070} (25.55 “ &
| | -2 ) ) ) i e
| g
‘T'able No. 2 Electronic Spectral Data of Ni (]l) Complexes :
e, Tﬁ(‘.omiplc;xcs of Ligand (LI—L:;r Ll Lo Ma_:e:una Gl ::! }
1”2 Va Vi !
Ni [(Lu)2(HaO)e] 11495 (870) | 16530 (605) 26315 (380) :
2 Ni[(La)2(H20):] 11360 (B&0) 16390 (610) 26315 (380)

Table No. 3Magnetic Susceptibility Data of Ni (1I) Complexes

S Ne Ni (I1) Complexes of higand Lmx 10° (GGS) 1A X 107 (CGS) tll;“M )
| Ni [(Li)2(H20):] 3964.35 4263.75 319 |
(2 Nil (L2)2(EL20)2] 3675.57 3974.77 3,08
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Table Na. 4 Infrared Absorption Fre wguencies (eme 1 of

i Bond whuuonal modes {2 rrcrchnw \) ]

Ligand / Complex Lactam Pyridine Azo-methine | Enolic [ New Peaks

. (C=0) (C=N) (c=N)l c-ot [ Mo M-N

Ni [(Lo)z(H20):] 1664 1605 1599 1270 498 448
Nil (La)2(Hz0)] 1660 1600 1590 1272 492 440
Heg(Ls)2 1665 | 1603 1593 1276 472 430
Hg(Ls)z 1663 1600 1592 1270 475 422

Table No.5 Anu- Bacterial and Anti Fungal Activiry
@l Svnthesized Schiff | Anribacterial Study Zone  of \-l'llvl?\-l!_);l Study Growth of Fungi _ —
base ligands [nhibition(diameter in mm)

] Gram Positive | Gram Negative | A m;:ul A TF P ]

7=l s. | B. (E, S. flavus | moniliforme chrysogenum

[ typhi | subtilis | coli | aureus | i

|| Ampicillin 18 19 17 18 Neomycin ‘
. ] (Reference) (Reference) ‘

, | - ,

I Ni [(Li)2(H:O)] 17 18 19 18 : 2 W E
Ni[(La)2(H20)2] 18 18 18 19 = , N
Hg(Ls): 16 |15 5 (17 |+ |4 + R -
i HedLs): 16 17 14 14 + + R ==

, Moderate growth (+4+). Reduced growth (+) and No growth (-) of fun f N

Ar /Ar
/ :0 g

H
- e
AHQ \'\l i ARQ /“9{ AHQ

Structure 1t Monomeric oclnhedrnl Structare of Structure H: Manameric tetrahedral Strueture of
Ni(TT) Compiexes of Ligand 1; & L, Hp(1) Complexes of Ligand L& 1
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