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Abstract

The Synthesis of a new Schiff base ligand N , N — bis(2,4,6-
trihrdru;{y methyl) benzidine [HgL] and its complexes with Cof™ _ NjtM ,
Cu" Zn'!D and Cd'"™ are reported . The ligand was prepared by the
reaction of 4,4-amino-biphenyl benzidine  with 2.4 .6-
trihydroxyacetophenon monohydrate under reflux in methanol as solvent
and a few drops of glacial acetic acid . Then the complexes were synthes
by adding the corvesponding metal salts io the solution of the ligand in
methanol under reflux with 2:1 metal to ligand ratio. On the basis of,
molar conductance, I.R., UV-Vis, chloride content and atomic absorption
the complexes may be formulated as
[M> (H4L) Cl3.2H:0] [M=CoNi.Cu.Zn and Cd] . The data of these
measurements suggest a tetrahedral geometry to Cn“”, Cu™ | zp .and
Gt complexes and a square planar to Ni®™

Introduction

Schiff base have been widely used as bidentate ligands in the field
of coordination chemistry (1-5) .The Schiff base complexes are used in
catalytic reaction (6) and as models for biological systems (7,8). Many
Schiff base ligands with a variety of donor sites . such as (N,O) ,(N.S) and
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(N,P) and their transition metal complexes were réported (9,10} Also
Schiff base ligands are well known to have pronounced biological
activities'’ . These activities are altributed to the formation of stable
chelates with transition metals present in human cell, In 2007 Khandar
and Co-worker (12)prepared a magcrocyclie Schiff ligand kind (N,Oy)
(L=8.9,18.19- tetra hydro 7H,17H-dibenzol [F,0][1,5,9,13] dioxadiaza
cyclohexa decine — 8.18-diol) and its complexes with NiX5.6H:0 X=CT
IOy NGOy ) salts . which were characterized by IR, UV-Vis, elemental
analysis and conductance measurement. In 2005 Halabiand and Co-
worker (13) prepared a schiff base ligand derived kind (N-O-) from
amino — 1,2,3,6 — oxatrizain and salic laldeyed and its transition metal
complexes with (i ””_, Cu'" and Pd ™, 1n this paper the synthesis and
characterization of a new ligand [N, N — bis  (2,4.6-trihydroxy methyl)]
benzidine] [Hgl.] and its c{}rﬁ_ple_xeﬂ- with ( Co'™ NG et Zn'" and
Cd" ) metal jons . The ligand was prepared by reaction of [4.4-amino -
biphenyl | (benzidine} with 2.4.6-trihydroxy acetophenon manohkydrate .

Experimental

Reagents were purchased from Fluka and Rediel — Dehenge
Chemical Co. 1.R spectra were reeorded as (KBr) dise using a Shimadzu
8400 s FTIR spectrophotometer in the range (4000-450) em™' Electronic
spectra of the prepared compounds were measured in the region (200-
1100) nm for 10°M. solution in (MeOH) at 25°C using a Shimadzuy 160
spectrophotometer with 1.000+0.001 cm™' matched quartz cells . Metal
contents of the complexes were determined by atemic absorption (ALA)
lechnique  using a  Shimadzu  A.A 680G  atomic absorption
spectrophotometer.  Flectrical conductivity measurements of the
complexes were recorded at 25°C for 10°M solutions of the samples in
(MeOH) using a PW 9526 digital conductivity meter,

Syathesis of the ligand (H¢L): N, N - bis [(2, 4, 6-trihydroxy
methyl)] benzidine

A solution of benzidine (0.4g,2mmole) in methanol (10ml) was
added to 2,4.6- trihydroxyacetophenon (0.8g.4 mmole) dissolved in
methanol (10ml) thea (2-5) drops of glacial acetic acid was added slowly
to the reaction mixture . The reaction mixtire was refluxed on water bath
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of (78°C) for (5 hes) with stirring, and then left for (24 h) at room
temperature, giving a pale green solid [Hgl] . Yield (1.1} g, (55%), mp.
(140°C)dec.

-Synthesis of [Cox(H4L)Cl,.2H;0)

A solution of (HsL) (0.1g, 0.206 mmole) in methanol (10 ml) was
added to a stirred solution of CoCly.6H.Q (0.098g, 0.41mmole) in
methanel (10ml). The reaction mixture was heated under reflux for
(Zh).Then the mixture was filtered and the precipitate washed with an
excess of methanol and dried at room temperature during (24h). A blue-
green solid was obtained yield 0, 12g (85%)m.p(258°C)dec.

-Synthesis of [Ni; (H,L) Cl,.2H20)]

The method used to prepare [NIz(H4L)Cl5.2H,0] was analogous to
the procedure given for the complex [ Coy(HsL)Cl.2H,0] but with
NiCl.6H:0 ( 0.098g, 0.412 mmole) instead of CoCl.6H,0.The
quantities of the other reagents were adjusted accordingly and an
identical work — up procedure gave a vellow — green precipitate 0 13g
(92%).m.p(280"C) dec.

-S}'I]ﬂ'l'ESiS of ICH:(HqL}Clz.Z H;0

A (0.070g, 0.410mmole) of CuCh.2H:Owas dissolved in (10mb)
methanol. A solution of (0.1g, 0.206 mmole) of [HgL] in (10ml) methano
was added to the above mixture. The reaction mixture was stirred at room
temperature for (2hrs.), during which the color of the mixture became 2
pale brown . The solution was allowed for a slow evaporation a deep
brown precipitate was formed, yield (0.1g) (71%),m.p(300°C)dec .

-Synthesis of [Zn; (H4L) CL.2H,0

A similar procedure 1o that described for the complex
[Cuz(HsL)Cl. 2H,0] but with ZnCls.2H-0 (0.0562,0.410 mmole) in place
of CuCly.2H>0 with (0.12.0.206 mmole ) [HsL] was followed to give a
yellow — white precipitate , which was washed with (2ml) methanol to
yield (0.11g) ( 78%) m.p(265°C) dec.
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-Synthesis of [Cd, (H;L) CL.2H,0]

In (30ml) round bottom flask (0.094g, 0.411 mmole) of CdCL.
2H;0 was suspended in (10ml) methanol. A solution of (0.1g, 0.206
mmole) of [HeL] in (10ml) methanol was added to the above mixture.
Then the reaction was allowed to reflux for (2h), The mustard precipitate
crystals which formed upon standing were collected . washed with (Zml)
cther, and dried to give (0.14g) (87%) of the title compound
m.p(272°C)dec.

2

Results and Discussion

The [HeL] pro-ligand was prepared according to the general
method shown in Scheme (1).The(l.R) spectrum for [Hel] Fig (2-1) ,
display five bands at (3531)em™ | (3468)cm™ | (3383)em’ , (3364) em™
and (3292) cm™' due to the V(O-H) stretching of the phenolic hydroxyl
groups and hydrated water (14.15) .The band at (1631) em™ is attributed
to the v(C=N) stretching frequency for the imine group (16) .The
sharp bands at (1285) and (1169cm™) are attributed to v (C-O) and
U(C-N) stretching respectively . While (U.V-Vis) spectrum. Fig (3-1)
exhibits a high intense absorption peak at (250 nm ) ( 40000 cm) (
€max = 2110 molar .em™)which assigned to overlap of
(7 = a")and (n —a’)transitions(17) .
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Scheme (1) The synthesis route of the ligand
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The complexes were prepared by the reaction of [HeL] with Co ™
Ni™, cu'™, 7o O and cd M in methanol solutio under reflux. These
complexes are stable in this solution. The analytical and physical data
listed in table (1). The higher decomposition points of complexes in
comparision with free ligand suggests the thermal siabi lity of complexes
which increases with increasing of electronegativity of metal in the period
(Co, Ni, and Cu) and in the group (Zn, Cd) (18). The LR spectral are
shown in table (2). The shifting of C=N band 1o lower frequencies in
the complexes is due to the increase of bond order , as a result of
delocalization of metal ion electron density to the ligand(19.20),
indicating the coordination through the nitrogen atom . The appearance of
the bands at 631-536 e¢m™’ and 598-438 cm”! are due to v(M-N) and
U(M-O)stretching respectively and suggest that the Oxygen atom In
addition to the nitrogen are invelved in coordination with the metal
lon(21-23). Fig( 2-2 ,2-3 , 2-4 .2-5 and 2-6 ) represent the LR spectra for
the complexes .The molar conductance data of the complexes in methanal
(107 M) corresponding to non electrolyte nature (24) table (3) . (U.V-
Vis.) spectra of complexes display absarption bands at the range (243-
380) nm, which assigned to the ligand field and charge transfer
transition(25) . Besides that other bands appear. Inthe Co" complex (fig
3-2) the band at 620 nm is attributed to d-d clectronic transition of type
(*T2 ~ %As). The band present in Ni " complex at 754nm corresponds to
(lﬂlg*_.lﬂm)(_ 26). In the Cu " complex the band at 394 nm may be
assigned to (2E « ?Ba). The absence of d-d transition in the Zn " complex
is due to its d ' electronic configuration, The positions of the bands in
(U.V-Vis.) spectra suggest a tetrahedral structure to Co #, Cu ", Zn"
Cd"and a square planar to Ni 1.
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Table: (1) Analytical and physical data of the ligand and it’s

complexes
Complexes formation toloar M.P'C | Yield% | Chloride | Atomic
cotttent dbsorption
[CaaH2sN30:] [HalT Pale preen 140 dec 55 = B
[Cox CoxH N 00 Gl 2HL0) bhuc green 258 85 963 17.12
dec (10.03) (16.67)
[INt( CaxHa2a N2 O YCE 2 H, O Yellow 286 92 977 16,21
green dec {10 {)3) { 1662)
[Cuy(CazgHaa N 20:)C1.2H,0) Deep Brown 3} 71 822 16,98
dec (9.90) [ 17.75 )
[Zna{ CanHN2O6)C = 2H:0)] Yellow 263 78 828 17.16
White dec (9.85) (18.16)
[CdA{CaaHaaN0:C. 2H:0) Mustard 212 87 11 2723
dec (9 90) { 2762 )

(Calc):Calculated
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Table: (2) LR spectral data of the ligand and it’s complexes

VOL.21 (3) 2008

v O- u( C- v { (C-N) | M-O | Additional
Gompound H;} 'p{ha t-ml ) C=N) M-N | peaks
H) H2 ()
[CasH2aNz0) [Hel ] 3531 1285 1432 I 149 - v [ C=Clring
3468 - | 475
3384 CH3 1344
3364
3282
[C02{C2aH22N20¢) Cl2.2H, 0] 3564 1237 | 1614 { 1053 | 528 | u (C=C) rng
3267 631 | 1414
v [ Z-H)
Aroma 3040
[Ni2{CasHzaN2O3 ) Cla 2H20) 3563 [ 244 l614 087 | 5§23 | v [C=CJring
330 615 | 1412
30247 v[C-H)alph
2924
wf C-H)
aroma 3164
[CU2{CraHealN O} Clz. 2H O 3299 1231 1610 1084 v {C=C) ring
3224 438 | 1497
3116 238 | 1 (C -H)
aroma 3045
[ZN2{C28HzN20 ) Cla. 2H: 0] 3267 1227 [&14 1034 | 528 | v [C=Cjring
3220 362 | 1414
3191 v (L —H)
aroma 3040
[Cd2 [CagH22Nz06) Cla, 2H20)] 3301 1238 1616 1047 | 527 | v |C=C) rirg
3238 80 | 1416
3124 u {C —H|
arcma 3040
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Table (3) : Electronic spectral data , and conductance measurement
for the ligand[H¢L] and it's complexes

“?ﬂvf Emax e'i.m
Compound A nm numbe { Mo) | Assignment {iﬂ"cmz.hlnl: Propose structure
- rCm A =)
Cm"
v e b
[HL | 350 | 40000 | 2010 | oo
243 4152 2138
ILoFLLICh2H 557 1 J6ims | 557 | Tias
50] 630 16129 1 13 tetrahedral
_ Zdd J0%83 2126
P WHLLICh2H ™380 1 36313 | 1436
:0] 758 1 13263 g LAgge=L Ay 276 Sgquare plunar

357 | 38910 | 13%6
(CullLYCL2H M523 20158 | w18 | % + B

(] 304 75380 73 1.25 letrahedral
244 40983 | M35
[Zna(Hu1)C12.21 Ligand tield
AJ] J80 263135 58 charge 3.3 tetrahedral
transier
230 400430 1927
[Cdal H,L)YCL.2H \ Ligand field
0] 3 31250 | 5335 | Charge | 2.2 tetrahedral
4 transter

.

5 _M\ . LH a0
HG ——< 7 >——L. 1~ [!
e N ol

W s WP,
\'\ X s a
\U—- —II?:I: % N/ S b C _—"‘<
al, ||3c’z >_
HO

M= Co, Cu, Zn and Cd

R
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Fig, {I}Tim suggested structure for the complexes
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Fig(2-6) .The LR. Spectrum of | Cd; (HsL) Cl». 2H;0]
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g (3-3) 'The U.V Spectrum of | Ni (H4L) Cl;. 2H,0] complex
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Fig(3-5) .The L.V Spectrum of [ Zn, (H4L) Cly . 2H;0] complex

129



2008 (3) 21 1lawad Al g 48 jual gtall aligd o Alaa
ALl 51 gil) Al ClaBae auddl g judass
N, N - bis [ (2,4,6 — trihydroxymethyly ) |
benzidine [HgL]}
48N jealindl (any as
(Co™ ,Ni"™ Cu® ,Zn ™ and Cd V)

i g i Laa) alad) 5 Ao g S Cuaa oOlasd Suld daal
a\.ﬁeiul.};?ﬁm\@x@ﬂimwwng

Laiall

ol Al st Sadl (el

N, N —bis [ (2, 4, 6 —trihydroxymethyl) ] benzidine [H,LI.

2,4,6- ) a&—= (4.4-amino-biphenyl benzidine ) A delia o odl T

osaiall aans aa G Aelic i { monohydrate)( trihydroxyacetophenon
Il el adda sga s (2:1) diun g e lil) Uiy Jpiliuall Jlesinly 4, 3l

bAdalall gaall S gh B i aBee i oS3
[Mz (H4l) Cl2.2H,0)]

: 5

M= Co™ Ni™ cu® Zn™ and cg ™

(B Ay el 5 el tiad At ) RSP Aidad 39 kL S Ll pan Ciad s
Ay IS (58 Taay pabiall (5 abiaia¥l ddldasy 48 5al — dpund)
JEA S N ol il e Ll A Y gl Blaa gl il ma k(g
o) g o S Gl e 3 AT Loaiy o5 glae "l pe JSil) Siedd gl 2 a0

Taball 2l IS0 uadlSlly e Slal

130



	17062012124755_005
	17062012124755_006
	17062012124755_007
	17062012124900
	17062012124900_001
	17062012124900_002
	17062012124900_003
	17062012124900_004
	17062012124900_005
	17062012124900_006
	17062012124900_007
	17062012124900_008
	17062012124900_009
	17062012124900_010

