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ABSTRACT
Complexes of Mn++, Co++, Ni++, Cu++, Cr+++, Fe+++, with 2-thiophene aldehyde-2-imino glycine has been
prepared. The structurel of the complexes has been established on the basis of elemental ananalysis.
Magnetic moment and infrared, spectra analysis.
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INTRODUCTION
Co-ordination compounds of transition and inner transition metal complexes of heterocyclic Schiff bases
have now been proved to be very active against several bacterial1 and fungal2 infections in 25 years, high
coordination ability 3 – 7 and Pharmacological activity 8-9 of the Schiff bases have played prominent and
venerable role in the development of coordination as well as medicinal chemistry. A large number of
heterocyclic compounds have valuable properties as chemotherapeutic agents, drugs, copolymers etc.
metal complexes derived from heterocylic Schiff bases10-16 one known for a large number of Metals such
as Cu(II), Mi(II), Co(II), Mn(II), Cr(III), and Fe(III) both amongst aldimines and Ketamines.17-21 Various
analytical techniques such as magnetic measurements, electronic spectra, infrared spectra, electron spin
resonance, massbauer, X-ray diffraction etc. has been proved very powerful tools in the development of
transition metal coordination chemistry. Coordination compounds of Schiff bases of heterocyclic
aldehyde and amino acids in view of its importance in biological systems. Although heterocyclic
aldehydes are frequently used for preparation of Schiff bases but there is no systematic study have been
done for the Schiff bases of thiophene-2 aldehyde with glycine and glutamic acid and their metal
complexes. Future no systematic studies have been carried out on the effect of length of the skeletol
carbon chain or the presence of a side chain in -amino acids upon the formation of complexes and no
studies have been reported on the difference between racemic and L- amino acids in the complexation.
We are interested in the study of coordination compounds of heterocyclic aldehydes and amino acids with
the view of its importance in biological system and co-related them for molecular structure and
stereochemistry with electronic structure and magnetic measurements. An attempt has been made to bring
together the theoretical basis for interpretation to the experimental results.
EXPERIMENTAL
All the chemicals used were of high purity (E-Merk, SD’s, CDH, Qualigins-A.R. Grade). Metal contents
were estimated by using standard methods. Liquid reagents and solvents were carefully purified by
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distillation. The complexes prepared were recrystallised with the solvents depending upon their
solubilities. The purity was checked by thin layer chromatography.
SYNTHESIS OF SCHIFF BASES
Preparation of 2-thiophene aldehyde-2-imino glycine(2-TAIGLY)
Schiff base was prepared by refluxing calculated amont of 2- thiophene aldehyde (1.25 gm. 10m mol in
25ml ethanol) and glycine (10m mol in minimum quantity of water) on a water both for 2 hours with
contant stirring at 500-600C to get a clear solution. The refluxing material was allowed to cool over night,
when Creamish coloured precipitate was obtained. It was washed with ethanol water mixture and finally
dried over there.
SYNTHESIS OF COMPLEXES
An aqueous solution of calculated amount of amino acid (10m,mol) was stirred with hot ethanolic
solution of 2-thiophene aldehyde (10m, mol 25ml) in equimolor ratio for about 30 minutes. The aqueous
ethanolic solution of metal acetate/chloride/sulphate were added to hot ligand solution in 1:1 molar ratio.
The reactants were stirred for about 4 hours at 500-600C. The resulting solid products were washed with
water-ethanol mixture/ether and dried in air. The purity of the complexes was checked by TLC.
RESULT AND DISCUSSION
The analytical date and Physical data are listed in Table-1. The magnetic moments of Mn(II) complexes
showed a value in the range of 5.30-5.41 B.M., which is slightly lower then spin only value of 5.92 B.M.
for high spin octahedral Mn(II) complexes. The stereo chemistry of these complexes can also be
explained on the basis of electronic spectra. For spin free octahedral complexes of Co(II) complexes
having d7 configuration, the observed magnetic moment fall in the range 4.30 B.M.- 5.20 B.M. The
observed values are higher than the predicted spin only values 3.88 B.M. In high spin Co(II) complexes
the ground state term is 4Tig(f). This ground state term carries enough orbital contribution and for the
octahedral Co(II) complexes, the magnetic moment varies in the range reported earlier 22. However,
higher experimental values than spin only values can be accounted for considering electron delocalization
and a law symmetry ligand field component. The magnetic moment of tetrogonally distorted octahedral
Ni(II) complexes23-24 magnetic moment of about 3.0-3.5 B.M. independent of temperature is
expected25.The experimental values are well with in the range reported earlier for octahedral
complexes.26-27 But are slightly higher than the spin only value of 2.38 B.M. This may probably due to
slight distortion from the pure octahedral to D4h Symmenty. The octahedral Ni(II) complex has 3A2g
ground state term, which has a considerable mixing with the 3T2g term excited state term. This ground
state term carries enough orbital contribution and for octahedral Ni(II) complexes, the magnetic moments
due to orbital contribution would have been much more than what are actually measured.
The Cu (II) complexes gave magnetic moments in the range of 1.88-1.92 B.M. compared to one
unpaired spin. As is well known Pouling’s Valence Bond theory28 assumes that the tetrahedral complexes
of Cu (II) owing to their low symmetry have a greater orbital contribution to the magnetic moments. For
perfectly tetrahedral structure the Cu (II) complexes are having eff values in the range of 1.88-2.00 B.M.
The crystal field theory predicts that Cu (II) complexes have a marked orbital contribution to the magnetic
moment only when the ground state is orbitally degenerate29-30 for a distorted complex, the magnetic
moment should be about 2.00 B.M. In the present investigation, the Cu(II) complexes have magnetic
moments1.97 B.M. revealing octahedral geometry around the Cu(II) ion. These considerations suggest a
octahedral configuration in the Cu (II) complexes.
The magnetic moment values of all the Cr (III) complexes at 270C were found in the range 3.683.80 B.M. These experimental values of magnetic moments at room temperature though are very well in
the range of reported values, yet they are considerably differing from spin only value of octahedral
stereochemistry of d3 configuration31-33. The small change in the magnetic moment with temperature leads
to the presence of 4A2g ground term of high spin Cr(III) ion in the present octahedral complexes.
The magnetic moment data show high spin octahedral geometry for all Fe(III) complexes since the
magnetic moment values lie in the range 5.95-6.00 B.M. required for octahedral symmetry34, The
observed magnetic moment Fe(III) complexes were consistent with the presence of 5 unpaired electrons.
Temperature change does not seem to affect magnetic moment to a appreciate extent and this
independence of magnetic moment on temperature indicates the presence of 6A1g ground term in all the
complexes. The magnetic moment data indicate the formation of octahedral complexes by SP 3d2 scheme
of bonding35.
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I.R. SPECTRAL STUDIES
In order to investigate structure and nature of the ligand and their complexes and stoichiometries of them,
the isolated solids were analysed for their various important component elements. The infrared apectra
were recorded to mark the different characteristic groups and bands in them. Comparison of IR data of
ligand with those of complexes has been made to investigate structural changes in ligand, if any, during
complexation with metal ions and to identify coordination sites.
ABNORMAL BEHAVIOUR OF THE LIGAND TO FORM COMPLEX
From the experimental study, it is confirmed that the ligand can not form complexes with metal ion, when
the proton of –OH group froms intermolecular hydrogen bonding with nitrogen atom as in the case of 4phenyl-2-aminothiazole and substituted salicyaldehyde and 2-hydroxy-1-napthaldehyde36. Therefore,
complex is formed by taking 2-thiophene aldehyde, glycine and metal ion at a time (i.e. in situ) our goal is
also to study the comparative vehavior of glycine forming Schiff base with 2-thiophene aldehyde with
various metal ions. The condensation of 2-thiophene aldehyde with glycine was attempted with the
intention of preparing corresponding Schiff base. But it was all in vain as the ligand is unable to form
complex with metal ion. It is clear from the I.R. spectra of ligand that OH absorbs at 3181 cm-1 37 thus
incapable of forming a complexes due to intra molecular hydrogen bonding between the proton and
nitrogen atom. This marks the deprotonation of - OH group become difficult showing incapability to form
complex with metal ion.
Due to insolubility of amino acids in common solvents, infrared spectrum of amino acids are
usually taken in the solid states, its presence can be detected by the absorption of NH 3+ and Coo- groups
Amino acids in the form of zwitter ion do not show N-N stretching at 3200 cm-1, but shown a broad band
lower than3200 cm-1 . Lord and Merrifield38 have shown that values of 2425 cm-1 for the hydrochlorides
of a few tertiary amines examined in the solid state.
On the basis of above discussion, it is evident that metal ion can not be coordinated to the ligand formed
due to intra molecular hydrogen bonding between the proton and nitrogen atom and difficulty to
depratonated and from free Coo- group. Therefore, the complexes was synthesised in situ process.
IR SPECTRAL STUDIES ON 2-THIOPHENE ALDEHYDE GLYCINE AND ITS
COORDINATION COMPOUND
The IR spectral data with their tentative assignments of the frequencies of Schiff base 2-thiophene
aldehyde-glycine abbreviated as 2-TAG and their coordination compounds are presented in Table no.-2.
The IR spectra of Schiff base derived from 2-thiophene aldeyde and glycine shows a band at 3161.1 cm-1
assigned as NH and ring stretching band frequency band occur it the 1600-1400 cm-1 range. The highest
frequency band in this region is of thiophene is at 1591 cm-1 . This moves to 1523+ 9 on 2-substitution.
This shows the substitution of substituents at position 2 in thiophene. The second bond of thiophene is
present between 1435 and 1400 cm-1 is also ring stretching39ab. The C=N frequencies of the metal ion
complexes shift towards lower frequencies as compared with those (1640-1660 cm-1) of the free ligand,
suggesting that ligands may be coordinated through the nitrogen atom to the metal ion40. The band at
411.8 cm-1 is due to the C-H41 shows that complex may have such group. The C-S-C band at 1443.6 also
suggests about the C-S.C. linkage. This frequency lowers, when the ligand gets coordinated with metal
ions, showing the possibility of M-S linkage. It is evident from IR study that (C-S-C) is lowered by 10-30
cm-1 , when metal ion form complex with ligand. The carbonyl group (C=O), the other donor site of the
ligand seems to participate in coordination42 as its frequency  1660.6 cm-1 is probably shifted towards
higher frequency by 10-30 cm-1 in all complexes.
The assignment of the C-S band in aromatics has been discussed by Cymmermann and Willis43 and by
Allum et al44. It appears that the C-S vibration couples very extensively with ring modes and that in
consequences no useful group frequencies can be identified. The IR spectra shows two bonds at around =
1568 cm-1 and 1468 cm-1 region attributed respectively, to the antisymetric and the symmetric stretching
vibrations Coo45. Below 600 cm-1, we expect the metal ligand stretching frequency (M-L)46. In 2-TAG
complexes (M-O), (M-N) and (M-S) are present and coupling between (M-O) and (M-N) will
undoubtly occur. Thus it is not astonishing to find a number of bands below 600 cm-1 , which are shifted
towards lower frequencies. There are 2-3 bands within the range 370-550 cm-1 In general, the intensity of
these bands increases with decreasing frequencies. The band due to (M-O) at  504 cm-1. The band near
379 cm-1 may be produced due to (M-S)47-48linkage. A band occur at around 529 cm-1 is assigned as (MN). From the above discussion it is clear that the ligand is tridentate in nature i.e. It coordinates through
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carbonyl oxygen sulphur of thiophene and nitrogen atom on complexation with divalent and trivatent
metal salts.
REFRENCES
 Samus, N.M., Shlykhav, E.N., Burdenko, T.A., Chaika, T.S., Trapkov, V.I and Makutra, N.G.,
Khim, For, 24, 29(9), 1071(1986)
 Heralal Y.Merrade, Manunth G.Sunagn Ningarad disbelaraj 4 Initiyaz Ahmid M.Khazi., India.J.of
Chemistry Section B, 56 B: 560 – 566 (2017)
 Shyamal, A.and Kumar, D., Indian J.Chem., 24A,62(1985).
 Tayim, H.A and Salameh, A.S., Polyhedron, 5(3), 691(1986).
 Panda, C.R., Chakravorthy, V. and Dash, K.C., Indian J.Chem., 24A, 914(1987).
 Capitan, F., Espinosa, P, Mohina, F. and Capitan – Vallvey, L.F., Rev. Roum. Chem., 32(2), 151
(1987).
 Capitan, F., Capitan – Vallvey, L.F. and vilehez, J.L., J.Inorg. Nucl. Chem., 43, 683(1981).
 Abdel – Hafez, O.M., El – Khrisy, F.A.M. and Abumustafa, E.A., PaK’ j. Sei. Ind.Res., 29(4) ,
235(1986).
 Mester, B., Elguero, J., Claramunt, R.M., Castanys, S., Mascaro, M.L., Osuna, A., Vilaplana, M.J.
and Molina, P., Arch. Pharm. ( Weinheim, Ger.) 320 (2) , 115(1987)
 Masaki, H. and Kyoko, K., Inorg. Chim. Acta, 104, 47 ( 1985).
 M.R.Thakur 4 S.P. Desmukh Indion T.of chenty, Seeton B. SS(10): 1248 – 1253 (2016)
 Kuncheria, B., Devi, G. and Indrasenan, P., Inorg. Chem. Acta, 155,255 (1989)
 Singh, K., Singh, R.V.and Tandon, J.P., Inorg. Chim Acta, 151, 179 (1988).
 Singh, K., Dixit, P., Sngh, R.V.and Tandon, J.P., Maingroup Met. Chem., 12,155(1989).
 Singh, K., Sharma, P.K., Dubey, S.N. and Tandon, J.P., Indian J. Chem., 33A(3), 266(1994).
 Katiyal, M. and Dutt, Y., Talanta, 22,151(1975).
 Singh, B., singh, R.N. and Agrawal, R.C., Synth. React. Inorg. Met- Org. Chem., 14, 815(1984).
 Ibrahim, K.M., Rafha, T.H., Abudullah, A.M. and Hassanian, M.M., Indian J.Chem., 32A(4), 361
(1993).
 Holm, R.H., Everett (Jr.) G.W. and Chakravorthy, A., Progs, Inorg. Chem., 7, 83 (1966).
 Callegaris, M. Nardin, G. and Randaccio, L., Coord. Chem. Rev., 7, 385 (1972).
 Singh, B., Banerjee, V., Agrawala, B.V. and Dey, A.K., J. Indian Chem. Soc., 57(4), 365 (1980).
 Lever, A.B.P., Inorg. Chem., 4, 73 (1965).
 Earnshaw, A., “Introduction to Magneto Chemistry”, 58, Academic Press, London (1968).
 Figgis, B.N. and Lewis, J., Prog. Inorg. Chem., 12 (1954); 6, 27 (1964).
 Flipen, R.B. and Freidberrg, S.A., Phys Rev., 121, 1541 (1961).
 Pauling, L., “Nature of Chemical Bonds”, Cornell University Press, New York (1940).
 Ito, K. and Ito, T., Aust. J. Chem., 1, 406 (1958).
 Vanvleck J.H., “ The Theory of Magnetic Susceptibilities”, Oxford University Press (1932).
 Cotton, F.A. and Wilkins, G., Advanced Inorganic Chemistry”, 3rd ed., Inter Science, New York
(1972).
 Saha, N. and Bhattacharya, D., J. Inorg. Chem. Soc., 58, 13 (1981).
 Earnshaw, A. and Lewis, J., J. Nature, 181, 1261 (1958).
 Coggon, P., Mcphail, A.T., Mabba, F.E., Richard, A. and Thornely, A.s., J. Chem. Soc. (A), 3296
(1970).
 Figgis, B.N. and Lewis, J., “Modern Coordination Chemistry”, ed. By J. Lewis and R.G. Wilkins
(Interscience, New York), 400 (1960).
 Journal of molecular strutvred vol. 1134, Page-17-24 (15 Apr. 2017) Aathr- Is mail warred, Assem
Braket.
 Bellrto, C., Flamiani, A. and Pioversana, J. Inorg. Nucl. Chem., 41, 1677 (1979).
 P.G. More, R.B. Bhalvankar, S.C. Pattar, J. Indian Chem. Soc., Vol. 78, 474 (2001).
 L.J. Bellamy, “Infrared Spectra of Complex Molecule”. 2nd ed., Methuen. London (1958).
 J. of mel. Structure Vol 1142, Page 48-57 ( 15 Aug. 2017) Aathr-Brahim Barzufa, dfouddma
Aggoun, yasming cuona and mohamad Mabarok.
Copyright © 2018 Published by kaav publications. All rights reserved www.kaavpublications.org
8











(a) Barman, S. and Satyanarayanana, D.N., Indian J. Chem., 20A, 57 (1971).
(b) sheetal V palande & D.K. Siray J. of Chemistry of Pharmcatial Research Vol – 9 (8) : 155-159
Mishra, R., Ph.D. Thesis, Agra Univ., Agra (1999).
(a) Issa, Y.M., Abtel-Fattah, H.M., Omar, M.M. and Soliman. A.A., Indian J. Chem., 33A 959
(1994).
(b) Reddy, K. and Lingappa, V., Indian J. Chem., 20A, 57 (1971).
Cymermann and Willis, J. Chem. Soc., 1951, 1332.
Allum, Creighton, Green, Minkoff and Prince, Spectrochim. Acta., 24A, 927 (1968).
Ahuja, I.S., Yadav, C.L. and Tripathi, S. Asian, J. Chem., 195, I (1989).
Percy, G.C., Spectro Chim. Acta, 32A, 1287 (1976).
Jain S.L., Mundlet, P.N., Kumar, Y. and Sethi, P.D., J. Indian,Chem. Soc., 43,66 (1989).
Satpathy, K.C. Panda, A.K., Mishra, R., Chopdar, A.P., Pradhan, S.K., J. Indian Chem. Soc., 71
593 (1994).
Siddiqui, K.S., Shah, M.A.A. and Zaidi, S.A.A., Bull. Soc. Chim. (France), 1 (1983).
Table-1 Analytical Estimations And Magnetic Moment Value Of The Complexes

Table-2 Infrared Spectral Data of Legends (Derived From Thiophene-2-Aldehyde
And Glycine And Its Metal Complexes)

Copyright © 2018 Published by kaav publications. All rights reserved www.kaavpublications.org
9

