International Journal Of Advanced Research In ssn: 2394-2819
Engineering Technology & Sciences

May- 2015 Volume 2, Issue-5

Email: editor@ijarets.org www.ijarets.org

Spectroscopic Approach of Macrocyclic Complex of MN (1) with a New
Azamacro Cyclic Tetra Dentate Ligand

Anupma Sulekh Chandra
Department of Science and Humanities Department of Chemistry
SRM University Zakir Husain College
NCR Campus University of Delhi
Ghaziabad J. L. N. Marg, New Delhi
Deepali Jain Shweta Soam
Department of Chemistry National Insitute of Solar Energy
DN College Gurgaon
Meerut

ABSTRACT

The complexes of Mn(I1) ) were synthesized with the new aza-macrocyeclic ligand. The ligand was prepared
by the reaction of 3-ethyl-2,4-pentadione and 5-bromo-2,6diamino-pyridine. All the complexes have been
found to have general composition [M(L)X:] [where M = Mn(ll) and X = CI,& NO5, ]. All the complexes
are characterized by the conductance measurements, magnetic susceptibility measurements, mass, I.R,EPR and
electronic spectral studies. An octahedral geometry was assigned for Mn(I1) complexes .
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INTRODUCTION

Macrocyclic chemistry has been a topic of great attention to both inorganic and bioinorganic chemists all
over the world due to its wider application and the unusual binding abilities. The synthesis of macrocyclic
complexes has been a fascinating area of research and growing at a very fast pace owing to their
resemblance with naturally occurring macrocycles-and analytical, industrial, and medical applications [1-
12]. In the present paper a new series of macrocyclic complexes of Mn(l11) obtained by newly synthesized
macrocyclic ligand has been reported. These complexes were also tested for their in vitro antibacterial
activities. Some complexes showed remarkable antibacterial activities.

EXPERIMENTAL
All the chemicals used were of AR grade and procured from Fluka and Sigma Aldrich. Metals salts were
purchased fromEmerck and were used as received.

PREPARATION OF LIGAND

Hot ethanolic solution (20 mL) of 5-bromo-2,3-diaminopyridine (3.76 g, 0.02 mol) and the hot ethanolic
solution (20 mL) of 3-ethyl-2,4-pentadione (2.56 mL, 0.02 mol) were mixed slowly with constant stirring.
This mixture was refluxed at (70-90°C) for (7-9) hours (pH 4-5) in the presence of few drops of concentrated
hydrochloric acid. On cooling, light-yellowish Heena green coloured precipitate was formed, which was
filtered, washed and dried under vacuum over P4O1.

Preparation of Complexes
Hot ethanolic (20 mL, 60°C ) solution of ligand ( 0.001 mol) and hot ethanolic solution of corresponding
metal salts (0.001 mol) were mixed together with constant stirring. The mixture was refluxed for 5-7 hours
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at 70-90°C. On cooling colored complex was precipitated out. It was filtered washed with cold EtOH and
dried under vacuum over P4O1p.

Physical Measurements

C, Hand N were analyzed on a Carlo-Erba 1106 elemental analyzer. Molar conductance was measured on a
ELICO (CM82T) conductivity bridge. Magnetic susceptibility was measured at room temperature on a Gouy
balance using CuS0O4.5H,0 as a calibrant. Electron impact mass spectrum was recorded on JEOL-MS Route
mass spectrometer. IR spectra (KBr) were recorded on Perkin Elemer FTIR spectrum BX-II
spectrophotometer. The electronic spectra were recorded in DMSO on Shimadzu UV mini-1240
spectrophotomer.

EPR spectra of the complexes were recorded as polycrystalline sample and at room temperature for Mn(ll)
complexes on E4-EPR spectrometer using the DPPH as the g-marker.

RESULT AND DISCUSSION

Characterization of ligand has been discussed in previous paper [13-16].

On the basis of elemental analysis, the complexes were assigned to possess the composition as shown in
Table 1. The molar conductance measurements of the complexes in DMSO correspond to non-electrolyte
nature. Thus these complexes are formulated as [Mn(L)Xz] [M =Mn(I1), X = CI-=NO3™ .]

The IR spectra of nitrate complexes with ligand showabsorption bands in the region 1412-1428 (vs), 1305-
1315 (v;) and 1018-1036 cm™ (v,). This indicates'that nitrate group is coordinated to the metal ion as an
unidentate fashion.

MAGNETIC MOMENT AND ELECTRONIC SPECTRAL STUDIES

Electronic spectra of Mn(Il) complexes; under study show absorption bands in the range of 18083-19920
(v1), 24570-24630 (v3), 29239-29940 (v3) 38620 cm™ (va) which is characteristics to an octahedral
geometry.

The ESR spectra of the complexes were recorded as polycrystalline sample and in solution of DMSO. The
spectra are shown in Polycrystalline sample gives one broad isotopic signal centered around approximately
free electron ‘g’ value (2.0023) [Table 3] [17-38].

On the basis of elemental analysis, molar.conductance measurements, magnetic moment susceptibility, IR,
electronic and EPR spectral studies; all the complexes of Mn(ll) under study were found to possess an
octahedral geometry .
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Table -1
Molar Conductance and Elemental Analysis

Elemental analysis data found (calculated) (%)
Complexes Yield m.p. (°C)
Color | Molar (%) c H N M
Conductance
[Mn(L)Cl] Brown | 12 55 270 8.06 41.81 4.04 12.18
Cly]
[Mn(L)(NO3),] Light | 10 52 278 7.45 36.95 3.67 11.34
[MnC24H28N805 Brown (748) (3897) (378) (1136)
Brz]
Table 2
Magnetic Moment and Electronic spectral data of the complexes
Complex ueff (B.M.) Amax (cm™)
[Mn(L)CI] 5.98 19920,24570,29940
[Mn(L)(NO3),] 5.92 18083,24630,29239,38610
Table 3
EPR Spectral data of the Mn(11) Complexes
0. Ou Qiso
[Mn(L)CI] 2.1673 2.2420 2.1922
[Mn(L)(NOs3),] 2.1387 2.2734 2.1836
Tabled
Ligand Field Parameters Of Mn(I1) Complexes
Complexes Dq B B C F4 F, hx
(cmMyef(em™) (cm™)

[Mn(L)CI2] 1992 767.14 |0.9760 |3379.72 | 96.56 1249.94 0.3427
[Mn(L)(NO3)2] | 1808 658.42 |0.8376 |3609.16 |103.11 |1173.97 2.3200
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