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Abstract

The 2zZn(ll) complex Zn(L)(H20)2, where L is the S8chbase ligand of N-(salicylidene)-N’-(o-
hydroxyacetophenone) ethylenediamine, was synéfieaizd characterized by physico-chemical and spectipic
methods. Nano-sized particles of ZnO were prepdmgdhermal method. ZnO nanoparticles were obtaibgd
calcination of the nano-structure complexes at ZB0dhe structures of the nano-sized compounds were
characterized by X-ray powder diffraction and sdagnrelectron microscopy. The thermal stabilitieghaf complex
and nano-sized ZnO particles were studied by thgrenometric analysis.
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INTRODUCTION

The macroscopic properties of materials stronglyedie on both the size and the morphologies of ticeostopic
particles they are made up from. This is especiailg for materials with morphological features Berathan a
micron in at least one dimension, which is commoedyled nanoscale materials, or simply nanomaterighe
synthesis of metal oxide nanopatrticle has recetmsiderable attention with their potential applmas in various
fields. Preparation of nanomaterials is importastduse physical and chemical properties dependaditlp size.
Self-assembly of molecular building blocks intogeted nanoscale architectures at interfaces rapiseaegoal of
supramolecular chemistry and materials sciencdy, potential applications of these systems in nariwtelogy.

Metal complexes of transition metals are of paléicunterest to inorganic chemists because of th&irctural,
spectral and chemical properties are often strodglyendant on the nature of the ligand structucardnation
complexes with substituted ketones have shown skvestructural and properties generating a varidty o
stereochemistry and a wide range of bonding intEmag. The interest in the construction of unsynrioat
coordination complexes by reacting transition méak with tetra-dentate has been constantly growiver the
past years [1-4]. Within this understanding liesiramreased knowledge of molecular self-assembly6]ometal—
ligand complexation [7, 8] and disposition of mebahding sites [9]. By mastering these areas, neproved
systems related to the fields of catalysis [LOhratmolecular chemistry [11, 12] and bioengineefiigcan be
achieved and due to this application of coordimatomplexes [13]. Schiff bases and their compleresversatile
compounds synthesized from the condensation ofr@ncacompound with carbonyl compounds and widelgdus
for industrial purposes and also exhibit a broaayeaof biological activities including antifungalntibacterial,
antimalarial, antiproliferative, anti-inflammatorgntiviral, and antipyretic properties. Many Schiffise complexes
show excellent catalytic activity in various reaas [14- 23].

The synthesis and characterization of symmetriemhtdentate transition metal complexes have beeroughly

studied but comparatively fewer studies seem taHseen done on complexes of unsymmetrical transitietal
complexes derived form acetophenone. A searcheofitérature revealed that no work has been doneamsition
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metal complexes of the unsymmetrical ligand derif@ch acetophenones and ethylenediamine. Hereiiméd to
the synthesis, characterization of salen-type iiansmetal complexes and used it as new precdms@ynthesis of
metal oxides nano-sized material and its properties

EXPERIMENTAL SECTION

2.1 Material and physical techniques
The ligand N-(salicylidene)-N'echydroxyacetophenone)ethylenediamine ghiFig. 1) was prepared according to

the literature procedure [24], all reagents andrestb for synthesis were commercially available asdd as
received. The metal content in the complex wasyaedl by standard method. The analysis of carbadrdgen and
nitrogen were performed on Carlo Erba 1108 elenhesmalyzer at Central Drug Research Institute (ODRI
Lucknow, India. The infrared spectra were obtaiiredKBr pellets on Shimadzu IRAFFINITY-1 at Governnte
College of Pharmacy, Amravati, M.S. India. The rotemperature magnetic susceptibility measuremerthef
resulting complex was measured by Gouy's methode Haramagnetic susceptibility was corrected for
diamagnetism of ligand and metal ion. Thermografmth® complex was recorded in the temperature rangm
temperature to 76C, SEM image and XRD of synthesized compounds wemrerded at VNIT, Nagpur, India.
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Fig 1 N-(salicylidene)-N'-p-hydroxyacetophenone) ethylenediamine
2.2 Synthesis of [ZnL(H,0),]

Ligand is highly soluble in hot DMF (90-18G) to increase solubility of ligand; minimum amowftDMF (10 mL)
was used. To a hot stirred solution of 2 mmol gatid in DMF, add a 2 mmol solution of Zn@hd then reflux for
1h. Then pH of the solution was adjusted to 7.5sBgi alcoholic ammonia and resulting solution washier
refluxed for about 4h. The colored solution wasagarirated to Ca 15 ml and then cooled to room teatpes to
give precipitation of the complex. The complex tlseparated out was filtered, washed with DMF arideftfwanol
to give analytically pure product and dried in deator over CaGl Color; white, Yield; 62%, Found; C, 53.28; H,

5.21; N, 7.30,Calculated for,GH,gN,04Zn; C, 53.49; H,5.24; N, 7.34%. IR(EH); 1340v(C-0), 1598y (C=N).

2.3 Synthesis of ZnO nanoparticles
The precursor of Zn(ll) complex (76.2 mg, 0.2 mmags dissolved in 1.4 mL of Oleic acid and formegr@enish

black solution. This clear solution was heated 86°Z for 2h under air atmosphere. At the end of tteetien, a
black precipitate was formed. A small amount ofléoe and a methyl alcohol (1: 2) were added toréaetion
solution and ZnO nanoparticles were separated hiriftegation. The dark solid obtained was washeth i&tOH
and dried in vacuo.

RESULT AND DISCUSSION

Reaction between $0, donor Schiff base ligand and zinc(ll)chloride giedi Zn(ll) unsymmetrical Schiff base
complex formulated as [ZnL($0),]. The characteristic vibrational frequencies haeen identified by comparing
the spectra of complex with that of parent ligand &terature value of absorption of simple typecofmpound. The

Schiff base exhibits a medium broad band at 30521,cmhich may be due to the presence of intramolecula
hydrogen bonding between phenolic hydrogen and attine nitrogen atom [24]. The absence of this haritie
spectrum of complex (Fig. 1) indicates the depratmm of the phenolic group and coordination of ety atom to
metal ion. This is further supported by the shift@-O) (phenolic) band from 1283 &mnof the ligand to 1340 cm
Lin the spectrum of complex indicating the co-oatiion of phenolic oxygen atom to the metal ion [ZHje strong

band observe at 1635 chdue tov(C=N) stretch in ligand spectrum has been shifteldwer frequency 1598 cth
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upon co-ordination [26]. The Zn (Il) complexes iardagnetic and observe no d- d transition as egpefcir 0
system.

] A*’f .......... S SRS (R SR R
B 0l : : : :
ot ] : : : b ) ¢

- - TN - i I | Al
- ' , " \ f i
9= <o M waa— e fonoe- e 4‘1';-)-- l!l,—T‘-"[ !‘ ~-~t’-|~
] | % AN K oL (I
] : \ LK V1l | | (VS
i ; | 2% Vs | |
- /b g 1| AL
(- o e Sttt S o L e L L e HetH-n - Sl 1 s B o
AN v/t 1 T
: ‘,._.";I é; ’ ' ‘ ’ [ é " :I
) Y : * i
T };.g ................................. JlL ....x - -
R ' | s ! ' N
4 \ ﬂ i ;;; ' 4 #a
. | ‘ ‘ . i 8 £
T T T - v ‘P']"r“ T ~ *
“;; 3500 3000 2500 2000 1500 1000 i

Fig. 1: IR Spectrum of Zn(ll) Complex

The powder X-ray diffraction indicates crystallimature of Zn (I) complex (Fig. 2) [27]. The Zn(llpn in
octahedral environment with the ligand and two redwvater ligand also confirmed by TG analysis.

AT
o
-
N \J
N T T T T T T T
" = - - = an m
Paxiiem [t [Cappey 1040

Fig. 2: Powder X-ray diffraction of Zn(ll) Complex

The TG curve of Zn(Il) Complex (Fig. 3) indicatést the compound is stable up to 980 Removal of two co-
coordinated water takes place in the range 146Q8(The weight loss observed 9.46 Calculated 9.44Rapid
weight loss has been observed around®@0@resumably due to decomposition of organic caresit of the

complex molecule. The decomposition continues uB36°C as indicated by the consistency in weight in the
plateau of thermogram.
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Fig. 3: TGA graph of Zn(ll) complex

ZnO nanoparticles can be synthesized from the dposition of the Zn(Il) complex precursor in oleicichunder
air atmosphere. The IR spectrum of ZnO nanopar(kig. 4) exhibits band at about 557 tiat can be assigned
to the stretching mode of ZnO. The nanoparticle sizmetal oxides measured by XRD and SEM inditaa¢ the
size of Metal oxide nanopatrticles was about 3004%0Q(Fig.5 and 6).
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Fig. 4: IR Spectrum of ZnO nanomaterial
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Fig. 5: SEM image of ZnO nanomaterial
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Fig. 6: Powder X-ray diffraction of ZnO nanomaterial
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