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ABSTRACT

New metal complex of La(lll) ion with a tetradewrt&chiff base derived from salicylaldehyde andletiegiamine
have been investigated. The obtained C, H and Meziéal analysis data showed the formation of 1:1L]Matio.
The prepared complex revealed a electrolytic natliiee magnetic moment value of the complex exHiltite
existence of diamagnetic phenomena. The coordimdgthavior of the metal ion towards to the investd Schiff
base takes place through —C=N and —OH groups. Téerenic spectral data of the complex displayeel pinoper
transitions and the expected geometrical structueglll) complex showed the presence of an octadlestructure
and is supported by the data which obtained fromelectronic transitions. The salen schiff base staslied for
antimicrobial activities against Gram positive (BICand staphylococcus aureus) and Gram negatiapéfgillus
niger and Alternaria). The complex exhibited a gate activity of inhibition on the growth of thedberia.
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INTRODUCTION

Salen-based complexes are a fundamental classmgdarmds in coordination chemistry, and they havanbdanown
since 1933 [1]. Interest in these complexes infielsin 1990 when the groups of Jacobsen [2] ardiskki [3]
discovered the enantioselective epoxidation of mctionalized alkenes using chiral Mn (salen) comgdeas
catalysts. Since then, an extremely wide varietyeaictions catalyzed by salen complexes has bemstigated.
These include epoxidation of alkene [4], hydrolytiénetic resolution of epoxides [5], intermolecular
hydroamination of allenes [6], and vinyl polymetipa of norbornene [7]. Schiff base complexes harmained an
important and popular area of research due to iriple synthesis, versatility, and diverse raniggpplications [8-
9].

In the area of the bioinorganic chemistry, inteiasthe Schiff base complexes with transition amader-transition
metals has centred on the role of such complexpsowiding synthetic interesting models for the ate&ntaining
sites in metallo-proteins and enzymes [10-12]. yTdygpear to be of importance for a broad rangeapisition metal
catalyzed reactions including lactide polymerizat{@3-14], epoxidation of olefins [15] and hydroagibn [16].
Several reviews have been published on metal Sthifles especially on metal Salen Schiff base comple
[17-18] Salen ligands bind metal ions through fatoms, two nitrogen and two oxygen atoms.

The main aim of the present paper is to prepargnanetrical Schiff base ligand (derived from theat&n of
salicylaldehyde and ethylenediamine) and its complgh La(lll) ion and illustrate its geometricatrgcture by
using different physical techniqudReview of literature did not reveal synthesis ahdracterization to explore the
coordination chemistry of inner transition metahgaex with N,N’-Bis salicylidene ethylenediamineh§€ base
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ligand. This has prompted us to synthesize andtsiral studies of metal complex involving this ngwinthesized
ligand. This compound N,N’-Bissalicylidene ethydediamine here after refered to as salen is adideving two
phenolic —OH and two azomethine groups.

MATERIALS AND METHODS

All the chemicals used were of AR/GR grade. Purenpda of N,N’-Bissalicylidene ethylene diamine and
Lanthanide chlorides was obtained from Alfa Acempany.

The melting point was recorded by open capillarythmd. The molar conductivity at room temperatures wa
determined in conductivity water using Elico CM-1&thductometer using 10-3 M solution in dimethypsioxide.

The magnetic susceptibility measurements was madgduys method at room temperature using powedred
samples of complex using Hg[Co(SC/N@s a calibrant.. The electronic absorption spectr the complex in
DMSO was recorded on a JascoUV-530 spectrophotomdtiee infrared spectra of the solid samples & 4060-
4000 cnm were recorded on a Shimdzu FTIR -4100 spectrophetier using KBr pellets. XRD data of complex
was done on Philips 3701 employing Cu K radiatibr=(1.541 A) in the range 20-9C. Antimicrobial activity
done from Microbiology Department Yeshwant Collé&¢gnded.

Synthesis of Schiff base salen

CH=N—CH;—CH;—N=CH

OH HO

Salen Schiff base was synthesized from salicylalderand ethylene diamine. The ligand under invasbg was
preapared by the condensation of salicyldehyde2(thfles) and 0.01 moles of ethelenediamine fors3imacidic
condition in ethanol. Obtained product was filtermat dried in vaccuo.Yield was 90% and product shisy
yellow. It's melting point recorded in range 1228iC.

Representative procedure of synthesis of salen cofages

The ethanol containing lanthanum chloride (Immaswadded dropwise to a hot solution of salen ligdmamol)
with stirring at the room temperature a yellow eokd precipitate was isolated immediately, filteaedl washed by
ethanol and dried in vacuo. The yield was abo& 90

General characterization

The yellow products were isolated in excellentdgel The elemental analysis and some physical piepdor the
ligands and their complex listed in table No.1 ardomprise that the found data are in a good ageaewith those
theoretical ones, and the obtained analytical uhatigate the formation of 1 : 1 [M : L] complex.

Table 1. Analytical data of ligand and its metal omplex

Compound | Empirical Formula | Formula Wt | Yield(%) Color M.P. °C | MK ratio
Salen GeH1eN20; 268.31 85 Shiny Yellow 127-128 -
La-Salen GeH2N2OsClsLa 567.56 90 Dark yellow| >360 1:1

Table 2. Elemental Analysis data of ligand and itsetal complex

Elemental Analysis % found (calculated)
Cc H N O Cl M
Salen GeH1eN2O; 71.62| 6.01] 1044 11.98 - -
La-Salen GeHoN,OsClsLa | 33.86| 3.91) 4.94) 14.09 18.74 24.47

Compound M.F.

RESULTS AND DISCUSSION

FTIR spectroscopy

The IR spectrum of the Schiff base showed a shamal mear 1635 ¢t which may be due to azomethine linkage
[19-21] which was shifted to1640¢imhigh frequencies in the metal complexes, indicaito-ordination of the
metal ions through the azomethine linkage [22]e Tigand showed a strong band at 3251 ciue to phenolic ~OH
group [23]. This band was absent in the spectiaa¢ill) metal complexes, indicating involvementtbfs group in
the formation of the complex and deprotanation [Z#je absorption bands at 3392 tghow the presence of
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coordinated water in the complex [25]. The weak cbamserved at 1247, 1244c¢ntharacteristics obC-O
(phenolic) [26] in the Schiff base and the metahptex, respectively.

The appearance of the M — N band at 418" @nd the M—O band at 530 in the complexe indich& salen
coordinated through an N and a O atom to metal if27-28]. The IR spectral data and their temgassignments
are given in Table 3.

Table 3. FTIR spectroscopy data of the ligand anids metal complex

Compound | vVOH | vC-0O | vC=N|VM-N|VvM-0 | vHO
Ligand 3251 | 1247 1635 - - -
La-Salen - 1244 1640 418 530 3392

Electronic spectra

The ultraviolet region band shift and intensityeafiation of ligand indicates involvement of ligaincthe chelation
with metal ion [29-30]. The ligand salen show®str band at 316,262 nm. In case of La(lll)-salemglex the
strong band observed at 410,317,264 nm. This sgifti the value of band alternation indicates thaelivement of
ligand in chelate formation.Salen complex is dianwig and electrolytic in nature. All the data domk the
octahedral geometry for complex.

Table 4. Electronic Spectral Data of ligand and & metal complex

Complex | Absorbance| v /cm* Assignment Molar Conductance| Magnetic Moment| Geomey
Ligand 316 31645 n TeT* - - -
262 38167
410 24390
La -Salen 317 31645 | 11t (C=N) CT 70 Diamagnetic (-) Octahedral
264 38167

Powder X-ray diffraction analysis

-Powder XRD patterns of the selected complexesrdecbin the 8 range from 10 to 9at a wavelength 1.5407°A
using Cule radiation source. Miller indices and interplanastahces are then determined by indexing major
diffractograms, lattice parameter a,b,c anfly are computed from programme and unit cell volurmenall as
percent porosity calculated from standard formuResults of XRD analysis of metal complexes witfatid SEDA
results in monoclinic test for lanthanum.

Table.5: Millar indices and interplanar distances & [La(SEDA) Cl,]2H,0.Cl complex

h k| D(obs) M(calc) d(obs) d(cal)

1 1 1) 13.7151% 13.70638 3.24904 3.25116
-2 0 0| 1551172 1550532 2.88045 2.88167
-2 1 1| 17.24443 17.28348 2.59855 2.59290
0 1 2| 19.69050 19.69086 2.286R8 2.28628
1 1 2| 2244978 22.44085 2.017p6 2.01808
-2 6 0| 26.7741% 26.76685 1.71007 1.71052
0 6 2| 2941779 2941725 1.56837 1.56841
3 4 1| 31.18293 31.18508 1.48780 1.48y72
-2 7 2| 35.13687 35.15367 1.33849 1.33794
-2 8 2| 38.4517% 38.42482 1.23878 1.23953
3 6 2| 41.8503% 41.84151 1.154p2 1.15482
-2 3 4| 44.23084 44.23064 1.10436 1.10437
-2 10 2| 46.0185 46.00903 1.07057 1.01p75
3 11 0| 50.91573 50.90381 0.99243 0.99261
4 9 1| 529630 52.98225 0.965p05 0.96481
-1 13 1| 54.00721 54.02031 0.95211 0.95196
3 3 4| 5798758 57.99207 0.90850 0.90846
-5 2 4| 60.47724 60.50686 0.885P9 0.88504
-6 3 3| 63.06091 63.03687 0.864{l1 0.86430
-3 5 5| 65.76554 65.75830 0.844B80 0.84485
4 12 1| 68.6424 68.64538 0.82715 0.82y14

Lanthanum complex (fig.) shows maximum reflectio@® of 20 value with ‘d’ equal to 1.568374and lattice type
P. Crystal lattice parameters a = 5.8421, b=12.7a%¥ c=4.7098 A While a=90, $=99.3, andy=90", unit cell
volume and percent porosity are found to be 350r7%md 8.536 (table.5) respectively.
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[La(SEDA) Cl;]2H,0.Cl

Crystal system: Monoclinic Lattice Type: P

Lattice Parameter: a= 5.8421 b= 12.7477 c69BA
Lattice Parameter: Alpha= 90 Beta= 99.3024 Gama3€§0.

Unit cell Volume 350.75 cfy % Porosity 8.536

Intensity (Count)

Figure 5: XRD pattern of complex [La(SEDA) CL]2H,0.CI

Antimicrobial activity

Above synthesized complex and the ligand have Iseezened against bacteria E.coli and staphylocoaatesus
and fungi aspergillus Niger and alternaria. Nutri@gar as medium used for bacteria and potatoakexagar used

for fungi.
temperature.

Incubation of plates with complex sadut and ligand solution in well done for 48 hrs 2€C

The zone of inhibition based upon size around tb# was measured. Inhibition zone percentage derded in
Table 6 .The percentage inhibition of growth byahg is less than salen metal complex. Thus comgtexvs
greater activity against micro-organisms as compaoeligand salen. This proves that the chelatimneases the

antimicrobial activity.

Table 6. Anti-microbial screening data of ligand ad La(lll) complex

Zone of Inhibition in mm

Ligand / Complex E.Coli | SAureus | A.Niger | Alternria
Salen 11 - - 04
La(lll)-Salen - 09 08
CONCLUSION

Hence on the basis of elemental analysis, IR sped, spectra, magnetic moment data, conductivigasurement
and XRD data, following octahedral structure isgoeed for La-salen complex
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