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Abstract:

The ligand (LH) [P-hydroxy phenyl benzilidene] derived from
a condensation product of p-hydroxy aniline and benzaldehyde and its
complexes with Cobalt(Il), Nickel(Il) and Copper(Il) has been
synthesized and characterized by metal analysis molar conductance,
magnetic moments, Infrared Spectra. The complexes were observed to
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have an octahedral geometry around central metal ion in both neutral and
basic media. The stoichiometry reaction between the metal (II) ion and
synthesized ligand in molar ration of M: L (1:1) in both neutral and basic
media. In neutral media forms the metal complexes of type of
[M(LH)>(H,0):Cl:] while in basic media forms type [Mx(L)»(H,0)¢ Cl;]
(where M= CO(H), Nl(H), or Cu(H), LH=C13H11NO, L= C13H1()NO)
respectively. The infrared spectra of free ligand and all complexes reveal
that the ligand has been coordinated to metal ion through the nitrogen of
azomethine group and oxygen atom of phenol group in neutral media but
in alkaline medium acts as mono basic. In all these complexes the metal
ions are hexacoordinate with most probable octahedral structure.

Introduction:

Schiff bases are considered as a very important class of organic
compounds, which have wide applications in many biological aspects [1].
Transition metal complexes of Schiff base are one of the most adaptable
and thoroughly studied systems. These complexes have also application
in clinical, analytical and industrial in addition to their important roles in
catalysis and organic synthesis [2]. Studies of a new kind of
chemotherapeutic Schiff bases are now attracting the attention of
biochemists [3,4]. Earlier work reported that some drugs showed
increased activity when administered as metal Complexes rather than as
organic compounds [5,6].

The aim of this work is to synthesize a Schiff base derived from
p-hydroxy aniline and benzaldehyde with some transition metal and
characterize them. The structures of the ligand are shown in figure 1.
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Figure 1: The structures of the ligand (LH)

Experimental:
All chemical used in this study have been supplied from (Fluka,
BDH or Aldrich).

1. Synthesis of the ligand (LH) :
It has been prepared by refluxing (0.02:0.02) molar ratio of p-
hydroxy aniline (2.18 g) and benzaldehyde (2.12 g) for about (5) hr.
The product has been filtered recrystallized from ethanol.

2. Synthesis of the complexes :
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In neutral medium: In an ethanolic solution of (0.01) mole of metal
chlorides CoCl,.6H,0 (2.38 g), NiCL,.6H,0 (2.38 g) and CuCl,.2H,0
(2.42 g) with ligand was refluxed for (1) hr. The resulted solution
has been reduced to half its volume and cooled. The product is
isolated by filtration washed with ethanol and dried in vacuo. In basic
medium complexes have prepared by applying the same amounts
used in neutral medium and after mixing the metal chlorides with the
ligand, the pH of the solution has been adjusted (8-9) by potassium
hydroxide solution (1M KOH).The mixture has been heated on a
water bath for half an hour then allowed to stand, cooled off washed
with ethanol and dried in vacuo.

3. Analysis and physical measurements :

Metal contents have been determind by applying gravimetric method
after the decomposition of the complexes with concentrated nitric
acid (7). Conductivity measurement have been carried out with an
electrolytic conductivity measuring set LF — 42 using 10°M dimethyl
formamide solution at room temperature. Magnetic susceptibility of
the complexes have been measured by Brucker B.M6. The infrared
spectra has been recorder on Ft-IR spectrophotometer in the 400-
4000 cm™ range using KBr disk. Electronic spectra has recorder on
Shimadzu UV — 1601 spectrophotometer for 10°M solutions of the
complexes in DMF at 25 C using a 1 cm cell.

Results and Discussion :

The formation of complexes of CoCl,.6H,0, NiCl,.6H,0,
CuCl,.2H,0 with Schiff base in ethanol in neutral medium is presented
in the following reaction:
2MC126H20 +2IH —» [Mz(LH) 2(H20)4C14] + 8H20

M= CO, Ni LH= C13H11NO
2CU,C122H20 +2LH — [CU2(LH) 2(H20)4C14]
LH= C13H11NO

While in basic medium is presented in the flowing reaction:
2MCL.6H,0 + 2LH + 2KOH ——» [Mj(L) 2(H,0)(Cl,] + 2KC1 +
8H,0

M= CO, Ni L= C13H1()NO
2CuCL.2H,0 +2LH +2KOH —» [CU2(L) 2(H20)6C12] + 2KCl1
L= C13H1()NO

All metal (IT) complexes were prepared by using the respective metal
chloride with the ligand in molar ratios of metal: ligand (1:1), in both the
neutral and basic media. All the complexes are colored and moisture
stable solids. They are in soluble in common organic solvents and only
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soluble in DMF. Molar conductance values (Table 1) indicate that all
complexes are non electrolytic in nature and consistant with elemental

analysis (8).

Table 1 : Analytical and some physical properties of the compounds.

M.P.C° ff At % M analysis
No. Compounds Color or geM %yield DIK/IIII?I Calc(obser)
decomp. ) Co, Ni and Cu
— LH grey 103 —_ yo — —
16.25
\
1. | [Cox(LH)2(H20)4CL] Black 23 4.7 73 7.3 (16.57)
2. | [Nip(LH)»(H,0)4Cly] Brown 145 2.50 68 17.5 (}géé)
[Cux(LH) « 17.27
3. J(F20)4CL] Deep brown | 350d 174 70 5.5 (17.47)
17.12
4. [Coa(L)2(H20)6Cl1] Black 137 52 65 7 (16.96)
5. | [NiaL)a(H:0)Cl] | Deep grey | 350d | 341 | 61 | 149 (}Z'gg)
18.19
6. [Cux(L)2(H20)6Cl1] Brown 350d | 1.76 71 40 (18.37)

* d= decomp.Temp.

IR Spectra

The infrared spectral data of the ligand and its complexes are listed
in Table 2. The ligand shows bands at 3634cm™ as broad due to v(OH) in
the free ligand and this band shifted to lower position in the complexes
prepared in neutral medium clearly gave an evidence of involvement in
coordination (9). The OH stretching band disappeared due to
deprotonation in basic medium and thus coordination through
deprotonated hydroxyl oxgen atom. The free ligand exhibited band at
1626 cm™ which is attributed to v(C=N). On complexation the v(C=N)
band was shifted to lower frequency (1575-1590) cm™ indicated that the
ligand was coordinated to the metal ions through the nitrogen atom of the
azomethine group (C=N) Table 2. (10). The broad band in the region
(3307-3385) cm™ was observed in all the complexes spectra, indicates the
presence of coordinated water (11). Different peaks in the region (880-
831) cm™ and (744-765) cm™ which could be assigned to rocking and
wagging modes of aqua complexes (12,13), respectively. The loss of
water molecules at relatively high temperature suggest that these are
coordinated and not lattice held (14).In the low frequency region, spectra
of metal (II) complexes exhibit new bands which are not present in the
spectra of ligand, these bands are located at (484-584) cm™ and (427-
504)cm™ which are attributed to v(M-O) and (M-N) (13,15,16),
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respectively. The coordination of chloride could not be inferred from the
infrared spectra of the complexes because the band occurred beyond the
range of our infrared spectrophotometer but was tested by AgNO;
analysis.

Electronic spectral and the magnetic measurements

The electronic spectral of complexes (Table 3) in DMF solution
have been recorded giving d—d spectra and charge transfer spectra. The
Cobalt (II) complexes exhibit three bands due to the spin- allowed
transition at (9852-9871) cm™, (14326-16404) cm™ and (23094-23923)
cm™ due to transition 4T1g(F) _>4T2g(p)v1 , 4T1g(p) _>4A2g(p) v, and
*T1g) —» Tigp) V3, Tespectively expected for d’ system in octahedral field
(13,17). The magnetic susceptibility measurements (4.5-5.2) for the solid
Co (II) complexes is also of three electrons per Co(Il) ion suggesting
consistenly with their high spin octahedral environment (18). The three
bands in the spectra of nickel (II) complexes at (11428-12820) cm™,
(19160-20500) cm™, and (20242-22988) cm™ due to transitions
Asgry — Togi) Vi . “Aggry —» Tigry V2 and *Aggy — Tig ) V3,
respectively(19). The magnetic moment of Ni- complexes were seen at
2.5- 3.41 B.M for octahedral Ni(Il) complexes (10,20).The electronic
spectra of Cu (II) complexes showed (Table 3) one broad band centered
at (22727- 23041) cm™ due to transition 2Eg—> 2T2g of ’D state. This
band has been comparable both in position and width with the earlier
reported octahedral complexes (21). The magnetic moment of Cu-
complexes were seen at 1.74-1.76 B.M for octahedral Cu(Il) complexes
(22). In viev of the above forgoing discussion m it was concluded that the
ligand act as bidentate coordinating through the nitrogen atom of
azomethine group and the oxygen atom of phenol group. Thus, hexa-
coordinated metal atom with the most probable octahedral structure was
suggested for all the complexes (Fig.2).

Table 2: IR data of the compounds (values in cm™)

No | wes | s | views V(H20) CO(_)rdinated Voto) VN

LH | 3634 - 1626 - - -
1. | 3375 | 3307 | 1584 850,765 502 427
2 3444 | 3222 | 1585 847,760 484 449
3. | 3400 | 3385 | 1590 831,746 516 465
4. - 3375 | 1575 880,760 584 423
5 - 3383 | 1576 878,744 583 504
6 - 3355 | 1590 845,745 517 435
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Table 3: Electronic spectral data of the complexes (values in cm’™)

No. Vi V2 V3 C.T
1. 9852 14326 23923 34722
2 11428 19960 20242 303030
3 23041 - - 34482
4. 9871 16404 23094 33222
5 12820 20500 22988 35460
6 22727 - - 34246

C=N OH

M

Cl 1,0 ’\cn
hgt)

M= Co(II), Ni(II), Cu(Il)
Neutral medium complexes

Hzo\l\‘/I/OHz Hzo\

H0

0— —N=C

M= Co(II), Ni(II), Cu(II)
Basic medium complexes

Figure (2): The suggested structures of the complexes
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