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ABSTRACT

Fe (111) and Cu (I1) metal complexes of Schiff base derived from ethylenediamine, succinic acid
and formaldehyd. The newly synthesized Schiff base complexes were characterized by elemental
analysis, Melting point, conductivity, IR and UV-VIS spectral methods. The absorption spectrum
of CrL displayed only one low energy transition centered at 488 nm, which was attributed to
2A19—>2Eg transition indicating its square planer geometry.
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INTRODUCTION

German chemist Hugo Schiff developed a new class of organic compounds * > these groups of
compounds, imines, are often referred to as Schiff bases in his honour. The preparations of these
compounds are simple and smart. They are prepared by condensing a carbonyl compound with an
amine, generally in refluxing alcohol. The active and well-designed Schiff base ligands are
considered as privileged ligands*‘by Cozzi °. In fact, Schiff bases are able to stabilize many
different metals in various oxidation states, controlling the performance of metals in a large variety
of useful catalytic transformations. Several studies *’ showed that the presence of a lone pair of
electrons in a sp2 hybridised orbital of nitrogen atom of the azomethine group is of considerable
chemical and biological importance. Ligands containing sp? hybridized nitrogen atoms,
particularly those in which the N-atom is a part of the aromatic system, show very extensive
coordination chemistry

Schiff bases are generally bi, tri or tetradentate ligands capable of forming very stable complexes
with transition metals. Schiff base reactions are useful in making carbon-nitrogen bonds (2), Schiff
bases and their co-ordination compounds have gained importance recently because of their
application as models in biological, biochemical, analytical, antimicrobial and anticancer activities.
Studies of new kinds of ~chemotherapeutic Schiff bases are attracted the biochemists **. A large
number of Schiff bases and their complexes have been studied for their important properties eg.
Their ability to reversibly bind oxygen (4), catalytic activity in hydrogenation of olefins ** and
transfer of an amino group®3. Schiff bases of o-phenylenediamine and its complexes have a variety
of applications including biological * clinical ** and analytical *°. Some drugs showed increased
activity when administered as metal chelates rather than as organic compounds.

MATERIALS AND METHOD

All chemicals used were of analytical grade (AR) reagents and of the highest purity available.
They included ferric chloride anhydrous (fisher scientific), (RANKEM), chromium (I1) chloride
dihydrate (fisher scientific), ethylenediamine (MERCK), succinic acid (sd.finechem Itd.) and
formaldehyde (MERCK). Elemental analyses were performed using an elemental analyser. The
conductance of the complexes was measured on a conductometer at 25°C. The IR spectra were
recorded in a spectrometer (4000-400 cm™). The UV —VIS electronic spectra (200-800 nm) were
recorded using double beam spectrophotometer. The geometries of the metal complexes were
evaluated using the molecular calculation.

Template synthesis of Schiff base metal complexes
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An ethanolic solution of MXn (0.00105 moles) [M=Cr (11),Fe(ll1)]is added slowly to an ethanolic
solution of ethylenediamine (0.0021 moles) with constant stirring. The mixture is refluxed for one
hour at 80°C. Then an ethanolic solution of succinic acid (0.00105 moles) is added dropwise and
the mixture is refluxed for about 6 hours at 80°C. Finally an ethanolic solution of formaldehyde
(0.0021 moles) is added dropwise and the reaction mixture is refluxed for about 3 hours at

80°C.The mixture is then filtered, washed with ethanol and dried the residue. Fig.l
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Flgure 1: Synthesis of iron metal complex
RESULTS AND DISCUSSION

Elemental analysis and molar conductance

The metal complexes CrSAF is soluble in water while FESAF is insoluble in water but soluble in
DMSO. The analytical data and physical properties of the complexes are presented below. The
data are consistent with the calculated results from the empirical formula of each compound.
Specific conductance of Cr-complex=0.39 mS/cm at 25°C

Specific conductance of Fe-complex =0.18mS/cm at 25°C

The above conductance values indicates that the complexes are electrolytes

IR Spectra

The significant IR bands for the complexes are complied and presented. The IR spectrum of the
complexes, a sharp band observed at 1616 cm™ is assigned to the (C=N) mode of the azomethine
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group. This shifts to lower wave number 1606- 1609 cm™ in all the complexes suggesting the co-
ordination of the azomethine nitrogen to the metal centres. A strong band observed at 1640-1690

cm-1 is assigned to (C=0, amide) of the ligand.(figure 2)
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Figure 2: FT-IR Spectra of metal complex

UV-Vis Electronic spectra

The UV-VIS spectral data of the complexes shows electronic absorption spectra of the complexe
of Cr were recorded in double distilled water while that of Fe-complex was recorded in DMSO in
the range 200-700 nm. For the complex of iron absorption peak was found at 644.5 nm, 463.0 nm,
446.5 nm, 363.5 nm and209.0 nm. For the complex of Chromium absorption peak was found at
236.4 nm and 213.0 nm.

In order to predict the geometries of CrL and FeL, their UV-Vis absorption spectra were scanned
from 200-800 nm in double distilled water. The absorption spectrum of FeL displayed high energy
transitions centered at 215, 255 and 337 nm attributed to n—e6*, n—n*, n—n* transitions,
respectively. The n—n* transition might be assigned to the amide carbonyl group. Besides, it
exhibited a broad low energy transition centered at 677 nm corresponding to 2Blg—>ZBzg transition

indicating its square pyramidal geometry. The absorption spectrum of CrL displayed only one low
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energy transition centered at 488 nm, which was attributed to *A,,—°E, transition indicating its

square planer geometry "%

CONCLUSION

In this paper, we have reported the synthesis of Fe (I11) and Cr (1I) metal complexes of Schiff base
derived from ethylenediamine, succinic acid and formaldehyde .The complexes Cr (1I) were
characterized by spectral methods and analytical data. Based on these an octahedral geometry. Has
been assigned for and Fe (111) complex has square planner geometry. The n—n* transition might
be assigned to the amide carbonyl group. Besides, it exhibited a broad low energy transition
centered at 677 nm corresponding to 2Blg—>ngg transition indicating its square pyramidal

geometry.

REFERENCES

1. H. Schiff, Ann .Chemical Pharmacolgy , 1864 , 13, 343.

2. F.A. Carey, Organic chemistry, 5 th edn. McGraw-Hill, New York, page 724 2003.

3. P.G. Cozzi, Chem. Metal-Salen Schiff base complexes in catalysis: practical aspects
American chemical society review 33 2004 410.

4. S. Patai, The Chemistry of Carbon Nitrogen Double Bond, Interscience Publishers Inc.,
New York, 1970. 5. B. De Clercq, F. Verpoort, A new class of ruthenium complexes
containing Schiff base ligands as promising catalysts for atom transfer radical
polymerization and ring opening metathesis polymerization Journal of molecular
catalysis 180 ,2002, 67.

5. R.H. Holm, G.W. Everett, A. Chakraborthy, The Synthesis, structures, and solution
equilibria of bis(pyrrole-2-aldimino)metal(ll) complexes, Prog. Inorganic Chemistry
1966,83.

6. S. Yamada, Schiff base nickel (I1) complexes with coordination number exceeding four
(1967) Coordination Chemistry Revision 415 & 2,1968, 82.

7. J.F. Geldard, F. Lions, Tridentate Chelate Compounds. VI. Copper(ll) Complexes
Derived from Pyridine-2-aldehyde-2'-pyridylhydrazone, Inorganic Chemistry 4
,1965,414.

8. S. Adsule, V. Barve, D. Chen, F. Ahmed, Q.P. Dou, S. Padhye, F.H. Sarkar, Novel
Schiff base copper complexes of quinoline-2 carboxaldehyde as proteasome inhibitors

in human prostate cancer cells. Journal of medicinal chemsitry 49, 2006,7242.

WWW.ajptr.com 770



http://www.ajptr.com/

Am. J. PharmTech Res. 2016; 6(5) ISSN: 2249-3387

771

10.

11.

12.

13.

14.

15.
16.

17.

X-H. Bu, M-L. Tong, Y-B. Xie, J-R. Li, H-C. Chang, S. Kitagawa, J. Ribas, Synthesis,
structures, and magnetic properties of the copper(ll), cobalt(ll), and manganese(ll)
complexes with 9-acridinecarboxylate and 4-quinolinecarboxylate ligands. Inorganic
Chemistry 44 ,2005,9837.

Wani NA et al., Catalytic Oxidation of Schiff Base metal Complexes: A Review .
American Journal of Pharm Tech Research 2016.

D. Prakash, Adhikari, International Journal of Chem. Tech.Research. 2011, 3(4), 1891-
1896.

S.Arulmurugan, H.P. Kavitha, B.R.Venkataraman, Rasayan J. Chem., 2010, 3, 385-
410.

G.G. Mohamed, M.M. Omar, A.M. Hindy, Turkish journal of chemistry 2006, 30, 361-
382.

S. Kumar, D.N. Dhar, P.N. Saxena, Journal of scientific and Industrial Research, 2009,
68, 181-187.

B.K. Rai, Journal of Indian Council Chemistry, 2008 25(2), 137-141.

T. M. Bhagat, D.K.Swamy, M.N. Deshpande,. Journal of Chemistry and pharmacology
Research, 2012 4, 100-104.

A. Nagajothi et .al., gastric antral vascular ectasia Journal of Sciences, 2013, 3(2), 35-
43.

/ AJPTRis
e Peer-reviewed
e bimonthly
e Rapid publication
Cubmit your manuscript at: editor@ajptr.com

WWW.ajptr.com



http://www.ajptr.com/

