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Abstract :.

Complexes of some divalent metal ions with glycineamide (GlyA) were
prepared and  identified by IR, UV-Visible, atomic absorption , magnetic
susceptibility and conductivity measurements .

The ligand (GlyA) and metal ions were brought into reaction using (1:2)
metal: ligand molar ratio in ethanolic medium.

The results showed that the ligand (GlyA) was coordinated to  Mn2* , Co™" |
Ni*", Cu** and Zn®* ions through the carbonyl oxygene and the amino nitrogen atoms
while it was coordinated through the two amino nitrogen atoms with Cd*" and Hg>*
ions .

From the results obtained the following general formula has been given for the
prepared complexes [M(GlyA),Cl].xH>O with an octahedral geometry around the
metal ions for all the complexes.

Where:
M = M112+, g | M , Cu? . Zn?t , Cd* and Hg2+ ;
0

I
GlyA= Glycineamide (HzN - CHp-C-N11)
X = two molecules of water in Mn(Il) and Cu(Il) complexes .

Introduction :. Experimental:.

The metal - 1on chemistry of a- Materials and measurcments .
amino acid ligand has now become a Metal saits (MnCl,.4H,0 |
major  subdivision  in inorganic CoCl,.6H,0 , NiCly 6150 |
chemistry .It showed wide interesting CuCl;.2H,0 ZnCl, , CdCL2.5H,0 and
applications in nature'"and biological HgCly ) were obtained from fluka and
system™ such as in the form of merck in high purity , ligand
different ternary complexes “”.They are (glycineamide) from B.D.H .
drew attention to the synthesis and The IR spectra of the prepared
remarkable physical properties of compounds were recorded in
glycine and other amino acids® %, the region (4000-200)cm™ using

The Knowledge of metal ion (SHIMADZU FT.IR-84005 )} Fourier
interaction with the amide group will Transform Infrared Spectrophotometer
provide insight into protein structure as  cesium-iodid  disc . The
and functional pathways in biological UV- VIS spectra were recorded in
system''!) therefore  we report the ethanol solution ( 10'3M) by using
synthesis and spectral studies of some (SHIMADZU UV-VIS-160A)
metal  ijon  complexes of ligand Spectrophotometer , metal contents of
glycincamide which contents amide the complexes were determined by
group. atomic gbsorption technigue by using

{SHIMADZU AA 680G) Atomic
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Absorption Spectrophotometer
Conductivity measurements of
complexes were carried out at room
temperature in ethanol solution (107M)
by (ELEKTP.LEITFA THGKEIT type
SIEMENS) Conductimeter The
magnetic moments (l.r B.M) were
calculated on Faraday method by using
(Jhonson Mattey Catalytic Systems) .
Melting points were determined by
using (STUART. SCIENTIFIC)
melting point SMP; .
b-General procedure for the Synthesis :
A solution of the metal salt
(Immol) in ethanol was added to the
ethanolic  solution of the ligand
(Glycineamide) (GlyA) (2mmol) with
constant stirring . The mixture was
evaporated on water bath to dryness ,

the product was crysalized from
ethanol and dried at 50C° .

Results and Discussion :.

All the  complexes  are
crystalline powder, freely soluble in
ethano! and methanol.

The high melting points of
the  prepared metal complexes
indicated the stability behavior of the
new complexes.

The results of atomic absorption
analysis are given in table(1), along
with the corresponding theoretical

values. The % age of metal in each
complex suggest a 1:2 metal: ligand
structure. .

Spectral Studies :.
Infrared Spectra

Peak positions in the IR
spectra of the complexes are given in
table (2).the frequencies corresponding
to uncoordinated ligand are also given
for comparison.

The IR spectrum of the free
ligand showed a strong band at
(3384) cm™ due to y(NH,) stretching

vibration "' This band has been
shifted to higher frequency between
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(3438-3390)em™ in the spectra of the
complexes!'>®,

A strong sharp band was
abserved at (1685)cm’ in the free
ligand  and  was  attributed 1o the
stretching  mode  of  carbonyl
group'®™. This band was shifted
towards lower frequencies in all
complexes except the Cd(Il) and
Hg(I) complexes where it was shifted
to  higher frequencies (1785 and
1701em’’ respectively Y*'7'®. This may
be attributed to the coordination of
carbonyl oxygen atom to all metal ions
except Cd(1I) and Hg(II) ions.

On the other hand the C-N
stretching mode of the free ligand
obscrved at (1461) em™ ' was
shifted to higher frequencies in all
complexes except Cd(Il) and Hg (1)
complexes where it was shifted to
lower frequencies 81326 and 1319 cm’
L : (15,16 - o

respectively) , this  indicates

that the over lapping of lone pair of
electrons on C-N nitrogen with the two
ions Cd(Il} and Hg(Il) was stronger
than with the
other ions.

Mn(II) and Cu(ll) complexes
showed broad absorption band in the
rang (3600-3550)em™ due to the (OH)
stretching vibration of lattic water!'¥
In addition several new Dbands
appeared at (3197-3091)em™’ due to the
8 (NHy) bending!'?

Other weak bands in the rang
(563-536)em™ (476-455)cm™  and
(360-250)cm™  attributed  to  the
¥y (M-O) , v (M-N) and v (M-Cl) bands
respectively!'® | table 2).

All these differences indicate
the coordination of ligand (GlyA) to
metal ions through the nitrogen atoms
of the amine group and oxygen of
(C=0) group . While in Cd (II) and
Hg(l) complexes , the ligand
coordinates with metal ions through

the two nitrogen atoms of the amine
groups .
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Electronic Spectra, Magnetic
Moments and Electrical
Conductivity Measurements:.

The absorption peak related
to the ligand and metal complexes and
their assignments an listed in table (3)
along with the magnetic moments and
electrical conductivity measurements.

The electronic spectrum of the
ligand (GlyA) Fig(l) exhibited an
absorption band in (UV) region at
wave number (45454)cm™ which may
be attributed to (}T -5 Jr*) transition!'?

another band of low intensity appeared
at  (2898%)em™ s explained as
(n - )uz) .

The moinents
values y,, (B.M) of the complexes in

magnetic

the solid state were measured at room
temperature using Faraday method.
Diamagnetic corrections were carried
out using Pascal constants '?. These
calculations provide information on the
nature of bonding between metal ions
and ligand atoms as well as help to
estimate  the geometry of the
complexes.

The  molar  conductance
vaiues of all the compounds in cthanol
are in the rang (10-18)
(siemens.mol'].cmz) This refers to the

non electrolytic nature of the
complexes.*”
The spectra of Complexes :.
Mn{GlyA)CL(d%) 1.

The  spectrum of  white

complex showed an absorption at
(28985.5)em™ related to the charge
transfer (C.T) and only one absorption
band was observed in the visible region
(15174.5)em™ which was assigned to

(21.22)

‘Adig ="' T, the magnetic

moment (u,, =52BM)refer to the

octahedral geometry around  Mn(II)
ion''”,
[Co(GlyA)»Ch] 2Hz0 (d7) -

The spectrum of the violet

complex fig(2) exhibited the following
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bands at (31446.5)em™ _ (15151.5)em’™
and (10989)cm’ which
have been assigned to

o _ny T8 mixed with (C.T) ,

4 - I . g A ¥ 4
Lgp—"— Adgand Tg—2> T,g

. ) .
respectively™" the abserved magnetic

momnient (4 =4.5B.M)further
illustrated the octahedral geometry
around Co(I1) ion %21,
[Ni(GlyA),Cla}(d®) .

The spectrum of green complex fig (3)
exhibited the following absorption at

(31250)em™ ., (1100D)em”  and
(9560)cm™ these bands are
characteristic  to  the  transition

Jffzg#>3 1&gy, mixed with (C.1)

5
K]

A, g —Ls” Tgand *4,g —1—" T,g
respectively **' related to octahedral
nickek (II) complex (u,, =3.28.M)
[Cu(GlyA)ClL]2H,0(d%) -

The blue conmplex of Cu(ll) gave two
bands at (34722)em’ and
(28985)em™  caused by  (C.T)
transitions and only one absorption
band was observed at (12833)em’™

which assigned to  (d > d)
transition®"*?) | the magnetic moment
(U4 =1.7B.M) gives another

evidence for the octahedral geometry
around Cu(ll) ion .

The white complexes
[Zn(GlyA),Cly] |, [Cd(GlyA),Clh] and
[Hp(GlyA):Cla] in which the clectronic
configuration of the metal is (d'%)
confirm the absence of any(d — d)
trausition*”’
diamagnetic

According to spectral data as

. theses complexes were
{19

well as the magnetic moment and those

obtained from meta! analyses, the

structural formula of the complexes

may be suggested as octahedral for
[M(GlyA);ClLIxH,O .
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GlyA = Glycineamide (H;N-CH,-C-NIly) ;
M+‘:Mn,Co,Ni._Cu,Zn,Cd,Hg.
X = two molecules of water in Mn(Il) and Cu(il) complexes .

ClI Cl

f\/ w o
A\

N N
Cl Cl
M = Mn(ll) , Co(Il), M = Cd(Il) ,Hg(1I)
Ni(1) , Cu(ly,
Zn(I).

Table (1) : Physical properties and metal analysis of the compounds .

' [GlyA] whit | 182 :

2 IMN(GlyALCL] 21,0 Whit ' 7(?2';)“ - ( : g:;)
L (ColGlyAYCly] Violet (238) 580 ?21(5.277)
4 [Ni{GlyA);Cls) Green (236) 15.01 (2201.82])
s [Cu(GlyA),CL]. 26,0 Blue S 18.62 { B
6 [Zn(GlyARCl} Whit (224) 46,02 (2232%6)
7 [CAHGIVARTT) whit (24%) 42.59 g‘;g;

2 [Ha(GlyA»Cl] Whit (210) 4336 4(7'.)9

Table (2) : The characteristic infrared bands( em™) for the free ligand (GlyA)
and metal complexes .

| [GlyA] 3384 1685 1461 - - - -

2| IMnGIyA,CLL2ILO || 3390 1654 1593 3197 474 536 250 w
3 [Co(GlyA)Cls] 3394 1604 1571 3170 472 559 275 w
4 [Ni{GlyA»RCH] 3392 1637 © 1591 3176 476 555 360 w
5 {Cu(GlyA),CL] 2H,0 3392 1670 1383 3083 470 559 285 w
5 1Zn{GlyA)Cly] 3394 1503 1356 3155 474 563 300 w
7 [CdiGlyA),CLy] 3108 1785 1326 3122 464 . 320 w
8 [Ha(GlyARCly) 3438 1701 i319 3124 435 3 30w
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Table (3) : UV/Visible absorption bands and assignment for the free ligand
GlyA) and metal complexes with magneti ata.
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Conductivity  measurement  in
Organic  solvents  For  the
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