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Abstract

Some metal ions (Mn™2, Co™2, Ni*%, Cu™,Zn"? and Cd™?) complexes of quodridentats Schiff
base derived from (2-hydroxy benzaldehyde and 4.4'-methylenedianiline as primary ligand
and 3-picoline (3-pic) secondary ligand have been synthesized and characterized on the basis
of their 'H ,'*C-NMR, FT-IR, UV-Vis spectroscopy, conductivity measurements, elemental
analysis, and magnetic moments, metal to ligands ratio in all complexes has been found to be
(1:1:2) (M:Schiff base:3-pic), Schiff base behaves as neutral tetra dentate ligand with (N2,02)
system from the results obtained, the following general formula has suggested for the
prepared complexes [M*%(2-mbd)(3-pic)2] and octahedral stereochemistry, Where M*2 = (Mn ,
Co, Ni, Cu, Zn and Cd), 2-mbd = 2,2'-(1E,1'E)-(4,4'-methylene bis (4,1-phenylene ) bis
(azan-1-yl-1-ylidene) bis(methan-1- yl-1-ylidene)diphenol (2-mbd), 3-pic = 3-picoline.

Key words: Mixed ligand, Schiff bases, metal ions, 3-pic.
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Theoretical

Schiff bases represent one of the most widely used families of organic compound and their
chemistry is essential material in many organic chemistry text books[1,2] and are well known
to have antifungal antitumor and herbicrdal activities[3,4] the complex behavior of Schiff
base as ligands, with transition metal is very useful for bio-inorganic chemists, several
complexes of palladium were synthesized and used as anti cancer and having biological
activities[5,6] Schiff base containing nitrogen and oxygen donor atoms play an important role
in biological system and represent interesting models for metaloenzymes as in the complex
behavior of Schiff bases with various first series transition metal ions (Cu™ , Co™) metal
complexes were synthesized and characterized and these complexes have shown good anti
bacterial and antifungal activities[7].
We have investigated in this paper, the preparation and properties of some metal ion
complexes with Schiff base (2-mbd) and amine adduct (3-picoline).

Experimental

All reagents used were analar or chemically pure grade by British drug house (BDH),
Merck and Fluka. Metal salts (MnCl2.4H20, CoCl2.6H20, NiCl2.6H20, CuCl2.2H20, ZnCl>
and CdCL.H20), 3-Picoline, 2-Hydroxybenzaldehyde, 4,4'-Methylenedianiline, Glacial acetic
acid, DMSO, Ethanol.

Instruments

'H and *C-NMR were recorded using ultra shield 300 MHz Switzerland at University of
Al-Albyt, Jordan, conductivity measurements were carried out Philips PW digital meters
conductivity in DMSO at 10~ M, FT-IR spectra were recorded as KBr discs in the range
(4000-400) cm! using Shimadzu FT-IR, UV-Visible spectra were recorded by Shimadzu UV-
8300 vis160A ultraviolet spectrophotometer the range of (200-1000) nm at 10> M in DMSO.
Metal contents of the complexes were determined by atomic absorption using (Shimadzu at
6806) atomic absorption spectrophotometer, magnetic susceptibility (pes. B.M) were recorded
by faraday method using balance magnetic susceptibility model (MSB-MKT). Melting point
was determined by using (Stuart-melting point apparatus).

General method for the synthesis of the Schiff base (2-mbd)

to solution of 4,4'-methylenedianiline (3grm) (0.015mole) was added (3.67gm) (0.03mole)
of 2-hydroxy benzaldehyde, few drops of glacial acetic acid have been added to the reaction
mixture, the color of reaction mixture changed immediately to pale yellow. The final mixture
reflux for 3hrs, then allowed to cool at room temperature, the precipitated pale yellow powder
has been filtered off and recrystallization from ethanol, scheme[1], yield (91%), (M.P =163-
165) °C , %C found (79.005) while calculate (79.78), %H found (5.191) while calculate(5.46),
%N found (7.063) while calculate(6.89).

Synthesis of metal complexes

(0.41gm) (1mmole) of Schiff base (2-mbd) was dissolved in 25ml of ethanol containing
(0.12gm) (2mmole) of KOH, then the solution of following metal salts MnCl2.4H>0 (0.2gm,
Immole), CoCl2.6H20 (0.24gm,1mmole), NiCl2.6H20 (0.24gm,1mmole), CuCl2.2H20 (0.2
gm,Ilmmole), ZnCl (0.14gm,Immole) and CdCL.H20 (0.2gm,Immole) in ethanol were
added dropwise to the solution of the Schiff base (2-mbd), the mixture was stirred for 2 hour
at room temperature. Complexes were separated by adding an excess of (3-pic) (2mole, (1-2)
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ml and treating the solution with diethyl ether until is completed precipitation, the precipitate
was washed with distilled water and ethanol and dried under vacuum.

Results and discussion

The isolated complexes were crystalline solids, soluble in some of the common solvents
such as dimethyl formamide, dimethyl sulphoxide, they are relatively thermally stable, the
conductivity measurements in DMSO indicated the non-electrolyte behavior, Table (1) in
clouds the physical properties. The analytical data confirmed the (1:1:2) (metal:Schiff base: 3-
pic) composition of the complexes, the magnetic measurements (p.ss B.M) for the complexes
are also listed in Table (1).

Spectral studies

!H and 1*C-NMR spectra

1- 'HNMR spectrum for the Schiff bases (2-mbd) in (CDCls) as solvent Fig. (1) showed the
following signals: single peak at &(4.03-4.11) ppm for (2H, CH2), doublet doublet peaks
at 3 (6.95-7.05) ppm for (8H, aromatic protons), multiples peaks at 3(7.24-7.41) ppm for (8H,
aromatic protons), single peak at 5(8.61-8.69) ppm for (1H, HC=N), single peak at 5(13.31)
ppm for (1H, OH).

2- The carbon nuclear magnetic resonance spectrum for the Schiff bases was carried out using
(CDCI3) as a solvent and the following peaks were detected, Fig. (2): signal at 3(41.03) ppm
for (CH2) signal at 3(77.50) ppm for (CDCI3), signals at 3(117.25-146.71) ppm for aromatic
carbons, signal at 3(161.13) ppm for (CH=N), signal at 5(162.19) ppm for (C-OH).

Infrared spectra

FT-IR spectrum of the Schiff bases (2-mbd) Fig. (3), showed bands due to v(OH), v(C=N)
and v(C-O) respectively which absorbed at (3419) cm™, (1618) cm™ and (1270) cm![8-11].
The spectrum of free (3-picoline) showed band at (1613) cm™ was assigned to v(C=N)[12].
The FT-IR spectra of complexes: a strong sharp absorption band around (1618) cm™ in
spectrum of the Schiff base may be assigned to the v(C=N) stretching, in spectra complexes,
this band is shifted the range between (1600-1612) cm™'[10,11] upon complexation with
metal, which may be attributed to the coordination of the imine nitrogen to the metal
center[13]. The Schiff base shows band at (3419) cm™! due to v(OH) stretching from phenolic
group which disappears in the spectra complexes indicating the deprotonation of the Schiff
base upon complexation[14]. The strong phenolic (C-O) absorption band at (1270) cm-
labserved in the spectrum of Schiff bases shifts to higher frequency at range (1281-1369) cm"
1, supporting the coordination of the deprotonated phenolic oxygen atoms to the metal centers
in the complexes[14]. The stretching vibration band v(C=N) appeared in the range (1504-
1566) cm! shifted to lower frequencies by (47-109) cm™! which means that the nitrogen atom
of (3-pic) was involved in coordination[15] absorption bands in the (442-525) cm™! region are
considered to be due to metal-nitrogen v(M-N) vibrations whilst those accruing around (515-
580) cm! are through to a wise from metal-oxygen (M-O) vibration[16], Fig. (4) showed the
FT-IR spectrum of [Ni(2-mbd)(3-pic)2] and Table (2) describe the important bands and
assignment for ligands and its complexes.
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Electronic spectral

The absorptions and assignments related to the ligands and their complexes are listed in
Table (3), the ligand Fig. (5) exhibited an absorption bands in (UV) region at wave number
(37593) cm! which may be attributed to (m—n*) transition, other band appeared at (29069)
cm! was expressed at the (n—n*) free (3-picoline) spectrum showed absorption band at
(30769) cm™ which was expressed as the (n—n*)[17].

Spectra of the complexes

[Mn(2-mbd)(3-pic)2] (d°): The spectrum of this complex showed four absorptions at
(37593) cml, (28985) cm !, (13513) cm! and (11111) cm! which may be attributed to
(L.F), (C.T), ®A1g — *T25G) and ®A1z — *T1g) respectively[18,19].

[Co(2-mbd)(3-pic)2] (d’): The spectrum of the this complex, Fig. (6) exhibited bands at
(37593) cml, (28985) cm™ (27855) cm™, (17857) cm™! and (12345) cm! which have been
assigned as (L.F), (C.T), *Tieg®) — *T1e@), *T1g — *A2¢ and *Tie@ — *T2.@)[20] respectively,
and the B- found to be at ( 578.46) cm! and p = B-/ Bo comes out to be (0.595).
[Ni(2mbd)(3-pic)2] (d®): The spectrum of this complex exhibited the following absorptions at
(37593) cm’l, (29068) cm’!, (16260) cm! and (12437) cm™ which have been assigned as
(L.F), *A2g — T1g@), *A2e — T1e) and A2z — *T2g respectively[21] and the B~ found to be at
(534.5) cm™ and B =B~/ B, comes out be at (0.513).

[Cu(2-mbd)(3-pic)2] (d°): The spectrum of complex gave two bands at (37593) cm! and
(28985) cm! which may be attributed to (L.F), (C.T) and another band shows at (12658) cm™
which may be attributed to *Eg — °T2¢ transitions[22,23].

[Zn(2mbd)(3-pic)2] and [Cd(2-mbd)(3-pic)2] (d'%): The complexes [Zn(2-mbd)(3-pic)2] and
[Cd(2-mbd)(3-pic)2] confirmed the absence of any (d-d) transition[24].

According to spectral data as well as those obtained from elemental analysis, the chemical
structure of the complexes may be suggested as oh octahedral Fig. (7) for [M*4(2-mbd)(3-
pic)2] where M*2 = (Mn, Co, Ni, Cu, Zn and Cd)
2-mbd = 2,2'-(1E,1'E)~(4,4'-methylenebis(4,1-phenylene)bis(azan-1-yl-1-ylidene))bis(methan- 1-yl-1-

ylidene)diphenol
(3-pic) = 3-picoline

Conclusions

Some metal ions (Mn™, Co™, Ni*2, Cu™, Zn™? and Cd*?) complexes of Schiff base ( 2-
mbd) and 3-picoline have been synthesized and characterized on the basis of their (*H and
BC-NMR, FT-IR, UV-Vis) spectroscopy. The complexes showed octahedral geometry around
the metal.
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Table (1): Physical properties of ligand and its complexes

M % Molar
Calculate conductivity Lttt (B.M)
Color M.P °C (Found) | (Ohl.cm®mole?)
Complexes in DMSO
Schiff base (2-mbd) Yellow 163-165 °C
- 2.8 -
[Mn(2-mbd)(3-pic):] Brown 210-212°C 8.50 5.20 5.72
(7.93)
[Co(2-mbd)(3-pic):] Deep- 290-292 °C 9.07 5.78 4.35
violet (8.74)
[Ni(2-mbd)(3-pic):] Deep- 260-262 °C 9.03 7.50 3.26
green (8.69)
[Cu(2-mbd)(3-pic):] deep- 201-203 °C 9.71 4.45 1.72
brown (9.13)
[Zn(2-mbd)(3-pic):] Yellow 312-314°C 9.96 9.83 -
(8.95)
[Cd(2-mbd)(3-pic):] Yellow 310-312°C 15.98 7.18 -
(15.23)

Table (2): The characteristic infrared of the ligands (2-mbd), (3-pico) and their metal

complexes
Complexes (C=N) (C=N) (OH) (C-0) (M-N) (M-0)
(3-pico) Ligand Phenolic
Schiff base (2—mbd) - 161 8(3} 3419(,;.1) 1270(5] - -
3—pi00 1613(3) - - - -
[N.[I’l(2 —mbd)(3 —pic) 2] 1 566(m) 1 600(m) - 128 1(5) 525 (w) 550(\‘,—)
470w
[Co(2—mbd)(3 P iC)g] 1 523(3) 1 606(5) - 1311 (5) 45 7(;\-‘) 51 9(“,-)
432w
[Ni(2 —mbd) (3 —pic)g] 1 504(5) 1 606(3) - 1311 (5) 51 S(m) 5 SO(m)
462w
[Cll(z—mbd)(3 P iC)g] 1 504{3) 161 0(5) - 1 369(5) 447(“.-) 51 9(m)
465w
[Zn(z —rnbd) (3 —pic);] 1 529{3) 161 2(5) - 1321 (5) 45 l(m) 51 9(m)
463w
[Cd(2—mbd)(3 P iC)g] 1 504(m) 1 606(5) - 131 7(m) 448(“.-) 51 9(m)
4420w,

Where: s = strong , m = medium , w = weak
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Table (3): Electronic spectra data of ligands and its complexes

Yol. 29 (1) 2016

Compound % max(nm) | Wav number cm! Cmax Assignment
L.mol '.cm™
Schiff base (2-mbd) 266 37593 921 T
344 29069 2254 n—n’
3-pic (ligand) 325 30769 600 n—n’
[Mn(2-mbd)(3-pic)s] 266 37593 863 LF
345 28985 2108 C.T
740 13513 16 6A15 — 4T2g((})
900 11111 15 A1 — *Tig)
[Co(2-mbd)(3-pic):] 266 37593 922 LF
345 28985 1754 C.T
359 27855 198 Ty —*Trgm)
560 17857 50 Ty —4An
810 12345 15 Ty, — 4Ty,
[Ni(2-mbd)(3-pic)2] 266 37593 830 LF
344 29069 1994 *Age = Tigp)
615 16260 15 M}Z(d “'}? cT
Ao " Ligm)
804 12437 10 e Tre
[Cu(2-mbd)(3-pic);] 266 37593 906 LF
345 28985 1754 C.T
790 12658 60 2E, — 2Ty,
[Zn(2-mbd)(3-pic).] 266 37593 1034 LF
330 30303 1890 LF
407 24570 2124 C.T
[Cd(2-mbd) (3-pic)s] 266 37593 723 LF
345 28985 1580 C.T
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Figure (1): The 'H-NMR spectrum of ligand Schiff base (2-mbd)

108 | Chemistry



2016 ale (1) 22211 29 Aall
Ibn Al-Haitham Jour. for Pure & Appl. Sci.

Al 543 juall A glall Al ) Alae
Yol. 29 (1) 2016

2z =ggssas 3 :
Y/ | AN AN | The University of Jordan

Faculty of Science
Department of Chemistry

Instrument Model:
Bruker 500 MHz—Avance 111

Operator: Fatima Mustala
du.jo

T T T T T T
220 200 180 160 140 120 100 a0 60 40 20 1] ppm

Figure (2): The 3C-NMR spectrum of ligand Schiff base (2-mbd)
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Figure (3): FT-IR spectrum of ligand Schiff base (2-mbd)
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Figure (4): FT-IR spectrum of [Ni(2-mbd)(3-pic):]
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Figure (5): UV-vis spectrum of ligand (Schiff base 2-mbd)

110 | Chemistry



Ibn Al-Haitham Jour. for Pure & Appl. Sci.

2016 sl (1) 32211 29 Aladll ;,ai Ay juall o glall gl o) dlaa

Yol. 29 (1) 2016

, ;‘:‘;‘H ; e P e N e T S R :
|
@.500
AsDIV.)
+0.00A \\\H?L_ ol . j N M
200 188 .8¢NM/DIV. ) 1066 .4

Figure (6): UV-vis spectrum of complex [Co((2-mbd)(3-pic)2]
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Figure (7): The proposed structural formula of the complexes
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Scheme (1): Preparation of [Schiff base (2-mbd)]
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[M(2-mbd)(3-pic):]
Cd,Zn,Cu,Ni, Co, Mn=M"21
2-mbd = 2,2'-(1E,1'E)-(4,4'-methylenebis(4,1-phenylene)bis(azan-1-yl-1-ylidene))bis(methan- 1-yl-1-

ylidene)diphenol
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