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Abstract:

The complexes of Schiff base of 4-aminoantipyrine and 1,10-phenanthroline
with metal ions Mn (1I), Cu (II), Ni (I) and Cd (II) were prepared in ethanolic
solution, these complexes were characterized by Infrared , electronic spectra, molar
conductance, Atomic Absorption ,microanalysis elemental and magnetic moment
measurements. From these studies the tetrahedral geometry structure for the prepared
complexes were suggested.The prepared ligand of 4-aminoantipyrine was
characterized by using Gc-mass spectrometer .
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Introduction:

Schiff base named after Hugo exhaustively ,when compared to the
Schiff base described the condensation work carried out on the chemistry of
between an aldehyed and an amine, transition metal complexes and
Schiff base ligands are able to biological behavior involving the
coordination metals through imine amino group of 4-
nitrogen and another group usually aminoantipyrine[3].Various metal
linked to aldehyde [1,2]. Schiff bases complexes with bidentate Schiff base
and their metal complexes are growing containing nitrogen and oxygen donor
importance in coordination chemistry, atoms play important role biological
attributed to react observations in system and represent interesting
antibacterial, antifungal and oxygen models for metalloenzymes,Which
carrier properties. The investigations of efficiently catalyze the reduction of
structure and bonding of Schiff dinitrogen and dioxygen[5].The aims
complexes help understand the of this work involve synthesis metal
complexes.  Schiff base of 4- complexes from mixed ligands and
aminoantipyrine and its complexes spectral  analysis by  different
have a variety of application in technique.
biological ,clinical, analytical and
pharmacological areas[3]. Earlier work Materials and Methods:
reported that some drugs showed All chemicals were obtained
increased activity when administered from commercial sources and were
as metal complexes rather than organic used without further purifications(4-
compound[4]. Metal complexes of 4- aminoantipyrinSalicyadehyde, Acetic
aminoantipyrine  and  biological acid glacial,MnCl,.4H,0, CuCl,.2H,0,
behavior involving the amino group of Cd(NO3),.4H,0,Ni(NOs),.6H,0,
4-aminoantipyrine has been studied Ethanol absolute, dimethyl sulphoxide
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from BDH. Potassium hydroxide and
1,10-phenanthroline from Fluka.UV-
Visible Spectra were recorded in
dimetheylsulphoxide(DMSQO)  using
Shimadzu Uv-160 Spectrophotometer.
The FTIR spectra of the ligand and its
complexes were recorded using IR
Prestig-2 Spectrophotometer as KBr
disc. The molar conductance of the
complexes were measured in DMSO as
a solvent at room temperature using
Conductometer WTW, the metals
analysis were measured using flame
atomic absorption 680A
Spectrophotometer, the  element
microanalysis were recorded
[microanalysis (C.H.N)], EA-
101.mth,the magnetic susceptibility
measurements of the complexes in the
solid state were determined using
magnetic susceptibility blance
Johnosnmatthey, the prepared ligand

4-amino antipyrjne

O

was recorded by using (GCHS-QP
2010Ultra  Shimadzu).The melting
apparatus of Gallenkamp M.F.B-60
was used to measure melting point of
all prepared ligand and its complexes.

Synthesis of
hydroxybenzaldine)4-
aminoantipyrine(L)
4-Aminoantipyrine (0.2 gm,0.98
mmole) was dissolved in absolute
ethanol (15 ml). Salicyaldehyed (0.12
gm,0.98 mmole) was added to the
solution of 4-aminoantipyrine and then
added three drops of glacial acetic
acid.The mixture was heated under
reflux at temperature 70 °C for one
hour. During this period the yellow
solid was formed.The yellow solid was
then collected by filtration , and then
recrystallized from absolute ethanol.

ligand(2-

CH5;COOH glatial
reflux 1hr.

Salicyaldehyde

Scheme 1: Synthesis rout of (2-hydroxybenzaldine)4-aminoantipyrine

Synthesis of Metal Complexes

Ligand (L) (0.3 gm,0.97
mmole) was dissolved in absolute
ethanol (10 ml). 1,10-phenanthroline
(0.19gm,0.95mmole) was dissolved in
(10 ml) absolute ethanol added to the

1520

solution of (L) and then metal
salts[(0.19gm,0.95mmole of
MnCl,.4H,0) (0.17gm,0.99mmole of
Cu.Cl,.2H,0), (0,30gm,0.97mmole of
Cd(NOg3),.H,0) and  (0.29gm,0.99

mmole of Ni(NO3),.6H,0)]
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respectively was dissolved in (5 ml)
absolute ethanol added to the mixed
ligands solution,aqueous solution (0.01
M) of potassium hydroxide three
drops was added to the mixture,and
then heated under reflux at temperature

\

]

0—0—=0—z2=0

[ M(L)(l,lO—F’henanthroIine)] Xn-YH20

Where
M = M*2" Cu*2. Ni*2, cd+2
X=ClIl or NOg
n=1
=1 or 3

U~
L T2

=

\ /

70°C for one hour. During this period,
the color solid was formed.The colour
solid was then collected by filtration,
and then recrystallized from absolute
ethanol.

1,10-phenanthroline

I

\

0—z—2z—0

I
@

Scheme 2:Synthesis rout of metal complexes from the prepared ligand (L) and 1,10-
phenanthroline

Results and Discussion:

The ligand (L) was synthesis by
the condensation reaction of 4-
aminoantipyrine with salicyaldehyde in
1:1 mole ratio using ethanol as a
solvent and the complexes were
prepared from the reaction of the
ligand (L), ligand(1,10-phenanthroline)
and metal salts (MX) in 1:2 mole ratio
at reflux in ethanol as a solvent,
potassium hydroxide was used a base
and pure complexes were formed,
these complexes characterized by
different techniques. The magnetic

1521

moment has been determined in the
solid state by faraday's method. The
magnetic properties of these complexes
should provide a testing ground for the
oxidation state of the complexes ,
therefore provides a way of counting
the number of unpaired electron.This
should help in predicting to bonding
model and electronic structure. The
conductivity measurement for a
complex is used to determine the
conduntance to the compound
(electrolyt or nonelectrolyte).
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Table 1:The physical properties of ligand (L) and its metal complexes,molar
conductivity, magnetic susceptibility measurements for metal complexes

Molar
Compound M.wt Color Yield% | m.p(°C) peff (B.M) Conductivity
@*.cm®.mol')
L 307 Yellow 87 240 - -
[Mn(L) (1,10-phenantholine)] CI.3H,0O 648.66 | PallYellow 64 180 d. 4.88 35
[Cu(L) (1,10-phenanthroline)] CI.3H,0O 658.27 Green 57 192 d. 1.86 38
[Ni(L) (1,10-phenathroline)] NO;.3H,0 678.92 | Light green 75 140 d. 3.11 32
[Cd(L)(1,10-phenanthroline)] NO;.H,0 696.64 Yellow 78 145 d. 0.00 36

Where d.= decomposition

Table 2:Microanalysis of Schiff base ligand(L) and its metal complexes

Elemental microanalysis (calc.) M
etal percentage
Compound - fo:nd % . (calc.) found %
L (70.34) (5.54) (13.68)
70.65 5.13 12.92
[Mn(L) (1,10-phenanthroline)] C1.3H;0 (gg_'gg) (j:(‘l’f) (19%739) (gf’l?
. (54.63) (4.86) (10.63) (9.42)
[Cu (L) (1,20-phenanthroline)] Cl.3H,0 5430 455 988 965
[Ni (L) (1,10-phenanthroline)] NOs.3H;0 G300 am 237 @89
. (51.67) (4.01) (125) (16.98)
[Cd (L) (1,10-phenanthroline)] NO3. H,O 52 66 402 12.47 16.13
GC-Mass Spectrometer for the 307 (M) (relative abundance is 100%)

prepared ligand (L)

The molecular ion peak for the
prepared ligand (2-hydroxybenzaldine)
4-aminoantipyrine is observed at m/z -

for CigH17N3O,  which  excellent
agreement with theoretical
values[6],these results showed in
figure(l).

Fig. (1): Gec-Mass spectrum of ligand (L)

The Infrared Spectral Studies

The stretching vibration band at
(3420 cm™) was attributed to v (OH)
group of phenolic, the disappearance
vibration (OH) of this band in the

1522

spectra off all complexes indicated the
deprotonation of the phenolic oxygen
with the central metal atom [7],the
band at (1654 cm™) was attributed to
carbonyl group present in the free
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Schiff base ligand.This band shifted to
lower frequency (1651,1624,1639 and
1635) cm™ in IR spactra for
manganese,copper,nickel and cadmium
complexes respectively,which
indicated the complexes formation[8].
The band at (1593 cm™) which is
attributed to v(C=N) azomethine of
Schiff base ligand and shifted to lower
frequency can be attributed to the
coordination of the central metal atom
with the nitrogen atom of azomethine
group[9],the band at (1616) cm™ in the
spectrum of 1,10-phenanthroline was
shifted to lower frequency in the IR
spectra of all complexes and appeared
at rang (1581-1604) 1 these

cm™,
shifting indicate the coordination

-

Fig.(2):FT-IR of prepared ligand(L)

Fig.(4):FT-IR of Cu complex

ad
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between two nitrogen atoms at 1,10-
phenanthroline and metal [10].

The spectra appeared new bands at
rang (447-609) cm™ and (401-417) cm’
'which were assignable to stretching
vibration of (M—Nitrogen) and
(M—Oxygen) respectively [11]. The
bands at (3412, 3375,3429 and 3411)
cm™ can be assigned to the stretching
vibration of (OH) of water molecules
for manganses, copper,nickel, and
cadmium complexes respectively.The
result led to assugestion of presence of
water molecules in all complexes
[12].The figures 2,3,4 and 5 show the
FTIR for the prepared ligand, 1,10-
phenanthroline, copper and nickel
complexes respectively.

"

Fig. (3):FT-IR of 1,10-phenanthroline

Fig.(5):FT-IR of Ni complex



Baghdad Science Journal

Vol.11(4)2014

Table 3: The Infrared data of mixed ligands and its metal complexes

v (OH) v v v v(M- | v(M-
compound : _ —

water (OH)pheolic | (C=0) | (C=N) N) 0)
L - 3240 1654 1593 - -
1,10-phenanthroline - - - 1616 - -
[Mn(L)(1,10-phenanthroline]C1.3H,0 3412 1651 1512 447 416
[Cu(L)(1,10-phenanthroline)]CI. 3H,0 3375 1624 1519 609 417
[Ni(L)(L,10-phenanthroline)]NO.3H,0 4329 1639 1527 524 401
[Cd(L)(1,10-phenanthroline)]NOs.H,0O 3411 1635 1522 609 413

The Electronic Spectral Studies
The electronic spectra of free
Schiff base derived from 4-
aminoantipyrine show one strong peak
at 450 nm (28589 cm™) which was
assigned to (m—m*) electronic
transition.The electronic spectrum of
1,10-phenanthroline shows one strong
peak at 318 nm ( 31446 cm™) can be
assigned to (n—m*) electronic
transition of aromatic rings and
unconjugated  chromophore[13].The
electronic spectrum of manganese
complex showed four peaks, the first
strong peak at 345 nm (28589 cm™)
was attributed to charge transfer
transition, other three peaks 755nm
(13245 cm™),842 nm (11876 cm™) and
976 nm (10245 cm™) were found to be
caused by(d—d) electronic transition
which was assigned to °A;—* Ej,
*A1—'T»(G%, and AT (GY
respectively, suggestion tetrahedral
geometry around manganese ion [14].
Electronic spectrum of copper
complex , showed peak at 304 nm

Fig.(6):Electronic sprctrum of prepared
ligand(L)

(32894 cm™) attributed to charge
transfer transition (C.T), the peak at
737 nm (13568 cm™) attributed to
T—?E  electronic transition,these
transition were indicated the complex
is tetrahedral. The electronic spectrum
of nickel complex appeared at 301 nm
(33222 cm™) attributed to *T;—° T1(P)
which was overlaped with the peak
charge transfer transition (C.T), the
other peak at 360 nm (27777 cm™) can
be assigned to *T;—°A, electronic
transition,  suggestion  tetrahedral
geometry around the nickel ionThe
electronic  spectrum of cadmium
complex, showed two peaks at 314 nm
(3184 cm™) and 345 nm (28985 cm™)
were assigned to charge transfer,
suggestion  tetrahedral ~ geometry
around cadmium ion[15].The figure
6,78 and 9 show the electronic
spectrum for the prepared ligand,1,10-
phenanthroline, manganese and
cadmium complexes respectively.

= ol
Fig. (7):Electronic spectrum of 1,10-
phenanthroline
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Fig.(8):Electronic spectrum of Mn
complex

s /
| - e e —————————————————————— wd

Fig.(9):Electronic spectrum of Cd complex

Table 4: Electronic spectrum data of free Schiff base ligand ,1,10- henanthroline
and its metal complexes

Amax Wave Z max . Suggested
Compound (nm) Number(cm™) ABS. (mol™X.¢.cm™) Assignment Structure
. 345 28589 2.2333 2233 >
1,10-phenanthroline (L) 318 31446 2.340 2340 e
345 2898 2.297 2297 C6har99 f{af}Sfef
: 755 13245 0.022 22 A—E, A
[Mn(L)(1,10-phenanthroline)]CI.3H,0 842 11876 0018 18 5A,—T,(GY) Tetrahedral
976 10245 0.020 20 A —HT4(GY
: 304 32894 1.854 1854 Charge transfer
[Cu (L)(1,10-phenanthroline)]CI.3H,0 737 13568 0.044 24 or—s2p Tetrahedral
) : 301 33222 1.478 1478 T (p)
[Ni (L)(1,10-phenanthroline)] NO3.3H,0 360 27777 1689 1689 T —, Tetrahedral
. 314 31847 1.172 1172 Charge transfer
[Cd (L)(1,10-phenanthroline)] NOs. H,O 245 28985 1734 1734 Charge transfer Tetrahedral

Conclusion:

The prepared ligand is bidentate,
the molecular structures for all the
prepared metal complexes from mixed
ligands [(2-hydroxybenzaldine)4-
aminoantipyrine and 1,10-
phenanthroline] are tetrahedral and
these metal complexes have electrolyte
nature,the magnetic moment
measurements for the prepared metal
complexes are paramagnetic except the
cadmium complex is diamagnetic.
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