Metadata, citation and similar papers at core.ac.uk

Provided by Nature Precedings

Studies of Histidine, Phenylalanine Complexes of Oxovanadium(1V)
Derived from Acetylacetone
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Abstract:

Schiff base complexes of oxovanadium(I'V) with amino acids and acetylacetone were
synthesized and characterized by elemental analysis, conductivity measurements, spectral
and magnetic data. The complexes were found to be non-electrolytes and stoichiometry
shown 1:1. The spectral and magnetic data were suggesting the square pyramidal geometry.
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Introduction: -

The oxovanadium(IV) complexes with amino acids and acetylacetone have been
studied extensively. Comparatively little attention has been given to systems in which the
Schiff base is prepared from the condensation of acetylacetone and amino acids'.

The usefulness of metal complexes in theoretical and applied chemistry and in technology is
well established. Complex formation plays an important role in the field of physiological
chemistry. The naturally occurring complexes have functions which are vital to organism
catalysis or oxidation reduction reaction, oxygen carrying power, hydrolysis, synthesis of
protein, the carboxylation and carbon di oxide carrying power”.

The coordination and chelation play an important role in electro deposition of metals in

leather industries and in textile industries.
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Schiff bases can also be prepared by the condensation of amino acids with aldehydes
are strong metal coordinating agent.

Experimental:-

The chemicals and reagents used were B.D.H, Analar or E.Merck with extra pure
quality. The carbonyl compounds used were acetylacetone (BDH) and amino acids used
were L-histidine (BDH), L-phenylalanine (BDH).The metals salts used were
oxovanadium(IV) chloride (BDH).

The Schiff bases were prepared by the condensation of acetylacetone with the
respective amino acid’. The metal complexes of Schiff bases were prepared by adding

ethanolic solution of the Schiff base ligand and aqueous solution (approximate 0.1 M) of
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metal salt in round bottom flask. A known amount of metal salt solution (approximate 0.1
M) was taken in a round bottom flask fitted with a mechanical stirrer and the ethanolic
solution of Schiff base (approximate 0.1 M) was added drop wise with constant stirring with
the help of separating funnel. After the addition was complete, the mixture was allowed to
stand on water bath for an hour. The metal complex so obtained as amorphous mass/crystals
filtered and washed free of ligand with ethanol. The complex compound was dried in
vacuum desiccators”,

Result and Discussion:-

(Acetylacetone-histidine/ phenylalanine) oxovanadium(l'V) complexes:

The greenish blue coloured complexes resulting from the interaction of
oxovanadium(IV) chloride with acetylacetone-histidine and phenylalanine shows 1:1 metal:
ligand stoichiometry. On the basis of elemental analysis for C, H and N and gravimetric
estimation of the metal ion, the empirical formula of the complexes could be given as- [(VO)
(C11H504N3)] and [(VO) (Ci4H1;04N)] respectively5 . The wvast difference between the
melting points of the ligand and the complex are also suggestive of the formation of the
complexes.

The magnetic moment measurements carried out at room temperature gives a value of

1.80 B.M for histidine and the value of 1.82 B.M°. suggest the paramagnetic nature of the
phenylalanine complex. This indicates the spin free d'configuration for these complexes.
The IR spectra of the ligand shows a stretch band for histidine at 1653cm™ and for
phenylalanine at 1648cm™ shifted to 1620cm™in the spectra of the complex, assigned to
v(C=N) vibrations’. These bands appear in the spectra of the complexes with lowering in
frequency. This shift indicates the involvement of azomethine nitrogen in chelation with the
metal ion.

The IR spectra of the ligand shows a band for histidine at 3436cm™ and for
phenylalanine at 3432cm™ which may be assigned to v(OH) vibrations®. The absence of this
band in IR spectra of the complex indicates the deprotonation of enolic (OH) and
coordination through O-atom to the metal ion. This is also supported by the downward shift
in the v(C—O0) vibrations for histidine to 1521cm™ and for phenylalanine at 1537cm™ in the
IR spectra of the complexes respectively’.

The presence of v(V=0) vibrations in the IR spectra of the complex shows a stretch



Nature Precedings : hdl:10101/npre.2010.4378.1 : Posted 24 Apr 2010

band for the histidine at 995cm™ and also for phenylalanine at 1002cm™ which indicates the
non chained structures for both the histidine and phenylalanine complexes respectively'’.

The IR spectra of the ligand shows a symmetrical stretch band for histidine at 1445cm’
" and for phenylalanine at 1450cm™ assignable to v(COO™) vibrations which is shifted to
1405cm™ and 1410cm™ in the complexes“. This downward shift in v(COO ) vibrations is
suggestive of the involvement of carboxylate O-atom in chelation with the metal ion.

A medium broad band at 3400cm™ and at 3403cm™ in the IR spectra of both the
complexes only, assignable to coordinated v(OH) vibrations, is suggestive of the
involvement of water molecule in coordination with the metal ion. The presence of water
molecule is further indicated by TGA'%.

The non-electrolytic nature of the complex is indicated by molar conductivity
measurements carried out in CH;OH, DMF, and DMSO at 10~ molar concentration”.

On the basis of above facts the following square pyramidal geometries has been

assigned for these (Acetylacetone-histidine/phenylalanine) oxovanadium(IV) Complexes-
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The Proposed Structures of the complexes:
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Tablel CHARACTERISATION OF COMPLEXES Observed (Calculated)
Oxovanadium (1V) Complexes (Elemental Analysis)
S.No | Name and mole for mulaof Colour M.P. %C %H %N %M (Molar conductance) Mag.
the complexes/M ol .wit Methanol DMF moment
DM SO (inB.M.)
1. (Acetylacetone-histidine) Greenish | 270°C | 4245 | 5.78 14.36 16.98 (Non-electrolyte) 1.80
Oxovanadium (IV) blue (41.26) | (4.69) | (13.13) | (15.93)
[(VO) (C11H 303N3).H50]
Mol.wt. =319.95
2. (Acetylacetone- Green 253°C | 52.23 | 6.35 5.38 16.63 (Non-electrolyte) 1.82
phenylalanine) (51.08) | (5.17) | (4.26) | (15.49)
Oxovanadium (IV)
[(VO) (C14H1503N)H,0]
Mol.wt. = 328.95
Table2 Infra Red Spectral Data
Bands (in cm—1)
S.No. Name of Ligand/Complex v(C=N) v (COO)H) v (OH) v (C-0) v (V=0) v (M-N) v (M-0)
Ligand
1. Acetylacetone-histidine 1653 1445 3436 1547 - - -
Complex
2. (Acetylacetone-histidine) 1625 1405 3400 1521 995 - -
Oxovanadium (IV)
Ligand
1. Acetylacetone-phenylalanine 1648 1450 3432 1537 - - -
Complex
2. (Acetylacetone-phenylalanine) 1620 1410 3403 1506 1002 - -

Oxovanadium (IV)




