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ABSTRACT

The Schiff base ligand (HL) has been prepared by the reaction of P-
aminoacetophenone with acetylacetone. This ligand reacted with 5-nitroso8-
hydroxyquinoline (HQ) and salts of first transition series (M) where M= (Fe(ll),
Co(ll), Ni(ll) and Cu(ll) ions ) to get mononuclear metal (I1) complexes of the type
[MLQ(H20),] have also been synthesized. The formation of the Schiff base ligand and
its complexes have been envisaged from FTIR, UV-VIS, magnetic susceptibility,
conductivity and atomic absorption technique studies. These studies confirm an
octahedral environment around the metal ion in all our complexes.

Keywords: acetylacetone, 5-nitroso8-hydroxyquinoline, p-aminoacetophenone, Schiff
base.
Ol g 58 muS g uls =8 5 guili-5 (e Adiia 431 Cafaa (e Al judaal
Cu(l1), Ni(11), Co(I1), clig aa ¢ gugaind ginal) Jb Jud giiad il 9

Felll) Ladal)

1a Lol JEGY) ae (5 g giadd 1)L Jeldi g sl (HL) il sacld 2€
Al ol 3l ) s [HQ] Gl s sS 55550l =5 (ouS 5,008 ae Alelis &5 il
(Cul) sNi(l),Co(ll), Fe(ll)) @l = M o com (M) sy iy
56 [MLQ(H,0)2] g 55 i3 315 dusla) 5 A5 iy &l e o J gumal
Gl Ao 3915 el 5 and) o at AW dudliles e gy Lk 55 juanal a5 Cad
I 53y 5 il 5 il o<l e st Al abial iyl / Amnsitd
3 pemaal) ltid) qen 8 7 shaad) LS 5 oaaigd KA o) el

2295

2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license http:/creativecommons.org/licenses/by/4.0


mailto:Email:r_awsy@yahoo.com
http://www.pdffactory.com
http://www.pdffactory.com
https://doi.org/10.30684/etj.30.13.10
https://orcid.org/0000-0002-7685-5377

R ANV EIRY RO oW el Prepar ation and Characterization of Mixed Ligands
Metal Complexes Derived from Acetylacetonyl P-
Imino Acetophenone and 5-Nitr oso8-Hydr oxyquinoline
With Fe (1), Co(11), Ni (1) and Cu (11) lons

INTRODUCTION

chiff bases are an important class of ligands in coordination chemistry and find
Sextensive application in different fidds [1-3]. The interaction of these donors

ligands and metal ions give complexes of different geometries and these
complexes are potentially biologically active [4]. Schiff base complexes of transition
metals containing ligands with N,O donors are known to exhibit interesting
significant antifungal, antibacterial, anticancer and catalytic activities [5]. Thus, in
recent years metal complexes of Schiff bases have attracted considerable attention due
to their biologically active [6-7]. It has been reported that transition metal complexes
of Schiff base derived from acetylacetone are synthesized and characterized [8]. A
search through literature reveals that there is no work done on the transition metal
complexes of the Schiff base and 5-nitroso8-hydroxyl- quinoline [9].

EXPERIMENTAL
Chemicals

Metal sats (FeCl,.2HO, CoCl,.6H,0, NiCl,.6H,O0 and CuCl,.2H,0),
acetylacetone, p-aminoacetophenone,  5-nitroso8-hydroxyquinoline,  ethanol  and
methanol. All chemicals were from Fluka and B.D.H company without further
purification.

Physical Measurements and Analysis

Mdting point was recorded by using Gallenkamp M.F.B- 600 F mdting point
apparatus. FTIR spectra wererecorded as Csl discs using FTIR-8400S Shimadzu in the
range of 4000-200 cm. Electronic spectra were obtained using UV-VIS-1650 PC
Shimadzu spectrophotometer, at wavelength (200-1100) nm at 25°C in 10° M in
DM SO. Conductivity was measured by capacitor analyzer in DM SO solution 10° M at
25°C. Magnetic susceptibility measurements were obtained at 25°C by balance
magnetic susceptibility of Bruke Magnet B.M.6, England. The metal percent in the
complexes were determined using the atomic absorption Shimadzu 680cc-flame/Japan.
Preparation of the Schiff Baseligand (L)

The Schiff base ligand was prepared by the condensation of the p-amino-
acetophenone (1.3320 g),(1 mmol) with (1 mil),(1 mmol) acetylacetone in 10 ml
absolute ethanol . The resulting mixture was then refluxed for 90 minutes. Yelow
precipitate was formed and filtered, recrystalized from ethanol to give pale ydlow
needles [10].

General Method for Preparation of the Complexes

An ethanol solution of ligand L (0.2030 g),(1 mmole) and an ethanol solution of
ligand Q (0.1740 g),(1 mmole) were added respectively to an agueous solution of the
metal salts (1 mmole). The reaction mixture was continuously stirred for 120 minutes.
The required product was shortly precipitated at room temperature, filtered off and
washed with 1:1 (ethanol : water) and crystallized from ethanol and dried  at 50°C.
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RESULTS AND DISCUSSION

The physical properties and data of the ligands L and Q with their metal complexes
aregiven in Table 1. The value of molar conductivity (A) in DMSO indicates that the
all complexes were dectrolytes [11].

Table (1) Physical Char acteristics and analytical data for
(L), (Q) and its metal complexes

Compound Color Melting | Yield | Conductivity Conductivity Element analysis
PointC | % (pus.cm™)
Cac. Found

L Pale 98-99 76

yellow
Q Pae > 236

yellow
[Fe(L)(Q)(H,0)4] Black 53-55 94 100.5 Conductive 12.584 | 10.638
[Co(L)(Q)(H0)2] Black 78-79 96 67.7 Conductive 13.169 | 12.213
[Ni(L)(Q)(H,0)4] Black >300d | 91 272.8 Conductive 13.169 | 12.045
[Cu(L)(Q)(H,0),] Black 126- 127 | 92 45.8 Conductive 14.128 | 12.823

(d*) = Decompasition., Q= 5-nitroso 8-hydroxyquinoline.
L= (Acetylacetone + P-amino acetophenone).

Magnetic Prop Erties

The magnetic moment i for the complexes of Fe™(d®) and Co™ (d") were found to
be 4.89 B.M and 3.87 B.M respectively, which within the expected spin-only values
[12, 13], and that of the Ni**(d®) complex was found to be 2.82 B.M. Finally, the pg of
the Cu™ (d®) complexes was found to be 1.73 B.M which lies within the expected
value for one eectron [12]. All the data are found in Table (2).
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Table (2) The magnetic properties of the complexes at 25°C.

Complexes No.of No.of Electron Tem | Term | e
Electro | Unpair | Configuratio | Symbo | Symbo
n d n I I
Electro Groun Calc goun
n d State
inTd
Fe(L)(Q2H, | d6 4 t.g'eg” D T.g 489 | 5.121
o a7 3 t.oPey’ F T 3.87 | 4.164
Co(L)(Q)2H, | d8 2 t.oleg’ °F A, | 2.82 | 2.925
o do 1 t.o%eg’ D ’Eg 1.73 | 1.868
Ni(L)(Q)2H:
o
Cu(L)(Q)2H;
o

The Electronic Spectra
Electronic Spectra of Free Ligands

The spectrum of freeligand L show a strong band at 271 nm which is attributed to ©
— n* and another at 291 and 342 nm due to n — w* [14] .The 5-nitroso8-
hydroxyquinoline spectrum show absorption bands at 297, 313 nm respectively due to
n — n* and another bands at 322, 353, 372 nm bdongs to n — =*.

Electronic Spectra of the Complexes

Only one broad band is observed at (14614 cm™) in the dectronic spectrum of the Fe
(11) complex assigned to °T,; —>  °E, transition which is in conformity with
octahedral geometry [15].

The dectronic spectrum of the Co (11) complex showed two spin allowed transition
(assigned as v, and v absorption bands respectively) at (16949 cm* and 25510 cm'™)
assignableto Ty (F) — sy and ——21(F) —2Fm(P) transition respectively ,
which clearly indicate that the complex has six coordination octahedral geometry.

The dectronic spectrum of the Ni (11) complex display two bands (assigned as V,
and V3 absorption bands respectively), (18181 cm™ and 25445 cm'™), assignable to A,

T(F) and Ay, 3 *T1(P) transition respectively which clearly indicate that the
complex has six coordination octahedral geometry [16].
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Only one broad band is observed at (25974 cmi?) in the ectronic spectrum of the
Cu (11) complex assigned to °E, —» T, transition which is in conformity with
octahedral geometry [17].

Infrared Spectral Studies
Infrared Spectra of Free Ligands

The characteristic vibrations and assignments of ligand L and Q and ther

complexes as Csl disc are described in Table 4.
The spectrum of ligand L exhibited weak bands at 3350 cm™ and 3060 cmi*, this could
be attributed to v(O-H) and v(C-H) aromatic respectively [18] . While the strong band
at 1650 cm™ which belongs to v(C=0) and the other strong bands belong to the
v(C=N), v(C=C) and v(C-O) were found at 1600 cm®, 1460 cm™ and 1280 cm*
respectively  [19,20]. See Figure 1.

In the spectrum of ligand Q, it was noticed that the broad band at 3200 cm™* which
could be attributed to v(OH) with shoulder at 3070 cm™ due to v(C-H) aromatic. The
other strong bands are appeared at_1610, 1485, 1225, 1380 and 1350 cm? which
attributed to v(C=N), v(C=C), v(C-0O), v(N=0), and v(C-N) respectively [21].

Infrared Spectra of Complexes

The infrared spectra of the prepared complexes exhibited v(C=N) in the range of
1630-1615 cm™ which shows a shifting to the lower frequencies by 10-25 cm* in
compared with ligand L, also appeared shifting to the higher frequencies between 5-30
cm* in compared with ligand Q, it is which indicated the coordination of ligands with
metal ions through the nitrogen atoms in their structures. The appearing of band for v
(OH) vibration in the spectra of complexes is indicating the coordination of water
oxygen with metal ions. The spectra bands of complexes at 1660 and 1285 cm™ were
characterized for the carbonyl and nitrosyl groups which did not suffer a shift. Thus, it
is suggested that the oxygen atom of these groups are not coordinated to the metal ion.
Metal - Ligand Bond

The infrared of prepared complexes have shown weak bands in the range of 520-
570 cm™ and 420- 480 cm™ which was attributed to the of v(M- O) and v(M- N)
respectively.

Table (4): The characteristic bands of I nfrared spectra of the
ligands and their complexes.

Compounds v(O-H) | v(C-H) | v(C=0) | v(C=N) | N(C=C) | v(M-O) | v(M-N)
Q 3200 3070 - 1610 1500 - -
L 3350 3060 1660 1640 1460 - -

[FaL)(QJ2H.O | 3360 | 3010 | 1630 | 1623 | 1456 | 520 450

[ColL)(Q)J2H,O | 3329 | 2993 | 1610 | 1620 | 1470 | 520 440

INI(L)(Q)]2H.O | 3300 | 2929 | 1656 | 1630 | 1450 | 570 480

[Cu(L)(Q)J2H,O | 3440 | 3000 | 1660 | 1615 | 1467 | 560 420
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CONCLUSIONS

Mixed ligand complexes containing schiff base ligand HL (acetylacetonyl p-
iminoacetophenone) and HQ (5-nitroso8-hydroxyquinoling) were reacted with (Fe(ll),
Co(ll), Ni(ll) and Cu(ll) ions) and get general formula [M(L)(Q)] were synthesized.
All complexes are paramagnetic in nature .The molar conductivity of all complexes in
DMSO solution were dectrolyte and the configurations were performed to coordinate
the Schiff base (HL) and (HQ) through the nitrogen and oxygen atoms, the absence of
any band bdow 10000 cm™ diminate the possibility of a tetrahedral environment.
According to the above mentioned data (spectra, molar conductance, matel analyses
and magnetic properties), the proposed structures of complexes are octahedral and as
shown below in Figure 2.

o)
g
HaC “CH,
HO\ \
Cx
Cxc/ N
43 H

Figure (1): Structureof ligand (L)
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Figure (2): Suggested structur e of the complexes
M =Fe*, Co®, Ni *, Cu?*
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