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ABSTRACT

The solid complexes of [M(C,H4O,N), .H,O] [where M: Mn*?, Cu*?, Co*?, Ni*?, Zn*?, Cd*? and Pb] were obtained
from the reaction of chloride salt of cobalt (1), cupper (1), Nickel (1), Manganese (1), Zinc (1I), Cd (Il), and
Pb(l1), with the sodium salt of the amino acid glycine . The complexes characterized by mean infrared,
microelemental analysis (C.H.N) and atomic absorption analysis (A.A.S). The amino acid act as bidentate ligand
with coordination involving the carboxylic oxygen and nitrogen atom of amino group. The V(C=0), V¢(N-H) and
Vp(N-H) vibration are shifted to higher frequencies for complexes comparable with ligand the atomic absorption
spectroscopy and microelemental analysis, confirms the compounds stoichiometry. The compounds show poor
solubility in water and in the common organic solvents. This behavior is consistent with a polymeric chain.

Keywords: amino acid, glycine, metal, complex, spectroscopi

INTRODUCTION

In recent years transition metals amino acid corgddrave received much attention because the ptoveel useful
antibacterial agent applieagainst staphylococcus aureus, Escherichia coli , nutritive supplies for humans and
animals [1] . Twenty natural amino acids comptise building block of proteins, which are chemispkcies
indispensable to perform a large number of biolalgitinction [2]. From these twenty amino acid, htigure
essential and cannot be products by human bodgmp@xes of transition metal with amino acids intpms and
peptides are utilized in numerous biological peses, such as oxygen converyer, electron transfeoxdation. In
these processes the enzymatic active site whieerisspecific, forms complexes with divalent métals [3] .

A knowledge of the interaction between biologicaiti'e molecules and metal is needed when preparing
biomaterials or considering certain aspects ofdmggatibility. The study of model species such assimple amino
acids can assist in the interpretation of more derpystem. Amino acid. H at the other end andigefit glycine

has the neutral donor N at one end and acidic ceplae length to span two adjacent coordinatingasit the
resulting complexes is a non-electrolyte chelatmoer complex compound .

Glycine is the simplest amino acid in the body #melonly protein amino acid that does not havecapisomers,
Glycine consists of a single carbon molecule attdcto an amino and a carboxyl group . Its sma# &ielps it to
function as a flexible link in proteins all allovisr the formation of helices, an extracellularrgiing molecule,
recognition sites on cell membranes and enzymeaspdifier of molecular activity via conjugation amgllycine
extension of hormone precursors, and an osmo paoitecThere is substantial experimental evidenea free
glycine may have a role in protecting tissue, agfaimsults such as ischemia hypoxia and repenf@éjo

Glycine is a necessary building block for all piotan the body, glycine plays a major role in catoi absorption,

building muscle protein, recovering from surgernsports injuries and body's production of hormoeegymes and
antibodies. It has been suggested that glycinebadyeneficial for those with herpes simplex infectj4] .

318



Faliah Hassan Ali Al-Jeboori and Thaera Abdulridha M ussa Al-Shimiesawi J. Chem. Pharm. Res., 2013, 5(11):318-321

EXPERIMENTAL SECTION
Chemical :- All common laboratory chemicals and reageitgehbeen used without further purification.
Physical M easurements:- The following measurements were used to charatitetiee complexes.

Infrared spectra were performed using [ FT- IRBB-MB 3000] spectrophotometer in the range (4@00) cm'
spectra were recorded as potassium bromide discs .

Elemental microanalysis were performed on a (C.HaNalyzer from [Perkin EImer—2400 CHNSO)]
Metal analysis were measured with [Phoenix-986inatabsorption spectrophotometer.
An electrothermal apparatus start melting point used to measure the melting points.

Synthesis of metal ions complexes :- The purpose of the study, was, to obtain, raéutomplexes, of [ K

GLY H,0), ][ where M =metalion:(Mn, Cu, Co ,Ni, Zitd and Pb) GLY = Glycine. Type at pH=( 8)10
in the presence of a strong basic ( NaOH ) to obita ionization conditions of the amino acid ¢he . The
complexes were prepared following procedure deedrib the literature [ 5]:

2 mmole of GLY ( 0.15 g) were dissolved in 20 ndtidled water and deprotenation of the amino azi83 ml
30% NaOH was added , then 1 mmole of metal daitetal ions was dissvole in 2 ml distilled waterd was
added to deprotonated amino acid solution undaingt for several minutes. The precipitate wasefied off ,
washed with water several times and dried in aitelting point were recorded on an electrothermalygser
working in the temperature range of (20°C and 3j0&ble (1) .

Table 1: Some physical propertiesof the prepared complexes

Empirical formula Colour] m.p (Q | Wt of product (g)| Yield (%
[ Mn (GLY H,0 )] | Brown 296 0.7618 53
[ Cu(GLYHO ) ] | Brown 290 0.94 58
[Co(GLYHO ), ] Pink 245 0.205 56
[Ni(GLYH,O), ]| Green 280 0.45 58
[Zn (GLYHO ), 1| White <330 0.38 55
[CAd(GLYH,O), ] | White 280 0.72 54
[Pb (GLYHO ) ]| white <330 2.07 53

RESULTSAND DISCUSSION

The various El device allows the quantitative daieation of the carbon, nitrogen and hydrogen imiotes
operating modes. For the synthesized copper, calalkel, manganese, zinc, cadmium and lead Corapléke
elemental analysis results confirm the 1:2 coppertd ligand composition Data of the elemental gsialfor metal
ion amino acids complexes are illustrated in €48).

Table 2: Elemental analysisfor Copper, Cobalt, Nickel, Manganese, Zinc, Cadmium and L ead complexes

Molecular %C %H %N
Complex Proposed formula weight Calc. | Meas.| Calc] Meag. Calc Meas.
Glycine 75 32 30.12 6.66 7.1 18.6 17.60
Cu.( Gly ».2H,0 247.5 19.39] 18.92 4.84 4.62 113 11,8
Co.( Gly }».2H,0 243.3 19.72] 19.17 4.9 4.5 115 11.32
Ni.( Gly ), 206.7 23.20] 24.21 3.87 3.51 135 1391
Mn.( Gly ).2H,0 239 20.10] 20.51 5.072 491 11.y0 1240
Zn.(Gly ) 213.3 22.51| 23.01 3.78 3.61 13.12 1391
Cd.( Gly ».2H,0 296.4 16.19] 17.21 4.04 3.95 9.44 101
Pb.( Gly }.2H,0 391.12 12.27, 13.01 3.07 3.41 7.15 751

The metal ions complexes theoretical concentrati@ve similar values with those of the syntheszauplexes.
Which demonstrates the complete reaction took pladge (3).

The |.R spectra for glycine and it complexes a@ashin figs (1-7), and the assignment of the charéstic bands

are summarized in Table (4). As it was postutafed,amino acid, the difference between the vilordi
frequencies Vas (Cgoand Vs (Cod, generally increase when the M-o bond strengtheiases depending on the
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carboxylate coordination which can be monodentadaéidentade (8). The monodentade coordinationsgrise to
values closer to those found for ionic carboxytampounds, as for instance for amino acid.

Table 3: Metal ions complexes concentration obtained by means of atomic spectr oscopy

Proposed formul Metal i(_)ns complexes %
Synthesized| Theoretical
Cu.(Gly ».2H,0 26.61 25.6
Co.( Gly ».2H,0 25.31 24.24
Ni.(Gly ). 27.91 28.39
Mn.( Gly %.2H,0 24.50 23.01
Zn.(Gly » 31.14 30.64
Cd.( Gly ».2H,0 38.01 37.92
Pb.( Gly }.2H,0 53.21 52.95

The vibrational frequencies related to Vas (Temd Vs (Cod in glycine occur at (1611 and 1414) tnwhile for
Mn (1) complex observed at (1634 and 1364)'cnfor Cu (Il) complex at (1623 and 1384) tnfor Co (lI)
complex observed at(1657 and 1422) “crfor Ni (1) complex observed at (1627 and 1399)'camd for Zn (II)
complex observed at (1680 and 1391)'cm

So for glycine =197 and for metal complexes odnuhe range = 17- 289. These valuesar an inditahat both
oxygen atoms of the carboxyl group are involvedaordination to the metal ions, as it occurs folypmric metal
complexes with methionen [8], for such complexe® twetal ions as abidentade — bridging group forrmang
polymeric structure [8].

Two very well resolved bands at 1500 tand broad at 3100 c¢hare an indication of the amino group to the metal
ion (7). In the infrared spectrum of glycine thevd band at 3170-2529 €m and a medium band 1507 ¢m
correspond tov NH, stretching and bending vibration respectively fi@e ligand is shifted in the spectra of the
complexes and appears at (3420 and 1438% éon Mn (Il ) complex , (3344 and 1450 ) ¢rfor Cu ( II)
complex , (3289 and 1850 ) &mfor Co (II) complex , (3436 and 3640) cm?® for Ni (1) complex and ( 3413
and 1507 ) cmi* for Zn (1) complex

These shifted compared to those of the free ligantdich means that-(NH,) group is involved in metal- ligand
formation . The absence of d (N}band at 2128 cthin the spectra of the complexes in comparisahéedree as
ligand, also constitute another valuable to the figand, also constitute another valuable proahefinvolvement
of NH, group coordination.

Infrared spectra of the complexes were also medsuréhe region 400-700 ¢h in order to identify frequencies
related to M-O and M-N bands. The M-O frequenc@sMn (II), Cu (Il), Co (II), Ni (ll) and Zn (ll)complexes
were observed respectively at 527527 cnt', 531 cnt, 531 cnit, 570 cnt and 620 cnl respectively. While M
— N frequencies were identified at rang (300 — 588). These results are in agreement with literatuteeyaeing
similar to other metal complexes with amino acifi [9

The v (O-H) stretching vibration do not appeatha ligand , Ni (II) complex and Zn (ll) complespectra , but
they do in spectra of other complexes at rang&Qq34 3750) cm suggesting the presence of the crystal and
coordinated water in these compounds .

Table 4: Someimportant IR bands of glycine and its metal complexes

Compounds] W(COO) | V{(COO) | V(C=0)] Vs (NH,) Vs (NHz)

glycine 1414 1611 1715 1507 3170-2520 (bf)
Mn. gly 1364 1634 1715 1438 3420 (br)
Cu.gly 1384 1623 — 1450 3344, 3443
Co.gly 1422 1657 — 1580 3197, 3123, 3289
Ni. gly 1399 1627 1708 — 3436-3640 (br)
Zn.gly 1391 1680 — 1507 3413 (br)
Cd.gly 1438, 1399 — 1793 1565 3478
Pb.gly 1391 — 1685 1507 3413

as= asymmetric  br=broad b= binding s= symmetric st= stretching
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