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Abstract
Three t)?es ofSchiff-base have been prepared derived form 4-hydroxy benzaldehyde with semicarbazide , urea
and thio urea L1, L2, L respectively. All these were bidentate ligands reacted with Fe (II), Co(II) & Ni(II) ions
in l:2 metal to ligand molar ration to form [M(L> Clr] complexes.
The complexes have been characterized by means of metal analysis M%, I& Uv-Visible spectroscopy and
magnetic moment measuement as well as the molar conductivity measurements .

Introduction
Urea and its derivatives have been widely used to transition metal ions and three donating schifl base
prepare a good deal and different types of schiff ligands Fig (1).
bases, and their complexes. (rJJ).'Ihis is may due to Experimental
their capability of acting as multi-dentate ligand with The three Schiff-bases ligand L], L: and L: Fig (l)
N,O,S doner atoms{4F6) Halit. etal and Hua. etal were prepared by dissolving 4-hydroxy benzaldehyde
prepared a microcyclic ligand with l8-memberd and (2.449, 0.02mol) in ethanol (15cm3) followed by
36-memberd schiff base which can be reacted with addition of (0.01 mol). Urea, thio urea and
some transition metal ions to form new complexes. semicarbazide after adding (0.5 ml) glacial acetic
All these complexes characterize by single crystal X- acid, the mixture was refluxed for 3h. This was then
ray aad different physical tests like I& Uv-Visible H cooled in ice bath and a precipitate started to deposit.
NMR and CHN, which have different geometries. ("?) The solids was filtered off and washed with cold
On the other hand, Schiff base coordination ethanol and dried under vacuum('). The same
compounds , are of considerable importance in the procedure was followed to prepare L, by using (7.8g,
field of metal enz),rnes and homogenous catalysis 0.0lmol) ofthiourea and L3 by using (7.5g, 0.0lmol)
biological and industrial applications 'o'. In view of of semicarbazide respectively as shown in Fig (1) .

the above our interest tumed toward the investigation
and the interaction between some of the first
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Fig (l) : Preparation and structure ofthe ligands Lr, tz, and la
A: preparation ofthe metal complexes measurements were obtained^by usin^g DMSo as a
Preparation of [Co (Lr): Clz] complex solvant at concenhation of loJM at 25"c.

A hot ethanolic solution of the ligand Lr Lz Lt Result and Discussion
(0.002mo1) and ethanolic solution of hydrated metal The spectrum ofthe ligands L1, L1 and L3 have bands
ions (II) Chloride salt (0.00lmol) in 20 ml ethanol in the U.V region at (33760-41871cm-r) assigned to
were mixed together in 2:l ligand: metal ions molar rr---| n* and n ----)lr* transition respectively. The
ratio with stining, the mixture was refluxed for lh, on complexes and the ligands are stable, non-
cooling a gray precipitate was formed, filtered off hydroscopic and have high melting points and some
washed with cold ethanol and dried under vacuum. oftheir physical properties are listed inTable(l).
Some physical measurements are listed in Table (l). It is very important in lR spectra of the ligand and

B: physical measurements complexes to notic€ the v(C=N) and (C=O) and

Metal content analysis ofthe complexes were carried v(C=S) (in L2) absorption band to determine wither
out using standard method. hfrared spectra in the the coordination happen with N or O or S doner
range 4000-400cm I were recorded on a Perkin-Elmer atoms in the ligands (L1, L:, Lr) with the Fe (lI)
580 B spectrophotometer, as KBr dices. Electronic C(II), Ni (II) ions. The down shift of the v(C=N)
spectra were obtained with shimadzu UV/vis, absorption band at (1517-1556 cm-1; for L1

recording UVl60 spectrophotometer at room complexes, (1501-1525 cm'r) for L2 complexes and

temperat-urg the measuiemeni were recorded using a (1561-1585 cm'r) for L3 complexes were observed on

concentralion l0-3M ofthe complexes in DMSO. The going from the free schiff-base to their complexes
magnetic measurement were carried out at 25"c on the Table (3), on the othq hand the absorption band due

solid by a Farady's method using Bruker BM6 to v(C=O) aPpear at (1667,1684cmi) for the ligand
Instsument. Conductivity were measured using a Lr and Lr respectively, . also shifted to lower
conductivity meter mod PCM 3-Jen way, tiese frequencies by (20-50 cmr) on complexation, that
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were clearly assigned to coordination ofthe metal to
ligands Via. N- azo 

('o), and may coordinate through
C=O in the same molecule or with other neighboring
molecule. The v(C:S) for the ligand L2 appear at
834cmt, did not change in the spectra of the
complexes number (2, 5 and 8) which also assist the
coordination through the N and not throw the S 

(rr) 
.

Some other new band appeared in 412- 466cm t reign
in the lR spectra of the complexes which were not
present in the spectrum at the ligands, maybe
attribuled to vM-N also band appeared at 450-
472cm ' for the complexes number ( l. 4. 6. 7 utd 9).

May attributed to vM-O assigned to coordination of
C=O goup.
Magnatic and Electronic spectra Measuurment
Cobalt QI) Complexes
The cobalt (II) complexes number 1,2 and 3 possess

a magnetic moment value 4.88,4 .81 and 4.86 B.M
respectively corresponding to three unpaired electron
of octahedral structure, the high values may due to
orbital contribution, The U.V- visible spectra data

show, a three band trg G)JTrg (F) vr, trg
+4Arg (v, and tlg (F)-+aT1g (p) v3 respectively as
shown in Table (2) in accordance with other similar
complexeg(I2'13 l't).

Nickel (I! Complexes
The magnetic moment values of the nickel (ID
complexes (4, 5 and 6) have 3.19, 3.02 and 3. I I B. M
at room temperature respectively, these values may
attributed to octahedral environment around Ni (If
ions(l').
The U.V- visible spectrum shows tlree bauds

attributed to 3A2g (F)-+3T2g(F) vr, ',aZg1r;-+rtg1r;
v, andrezg 6;-+3tlg 1p1v, .

Transition are in accord to the octahedral geometry
(11,15).

Iron (II) complexes
The magnetic moment values of the complexes
number 7, 8, and 9 4.92, 4.90 and 4.76 B.M
respectively, were well in accord with those having
octahedral structure 

(10 14).

The electronic spectra at room temperatue showed a
bands at 19230 and l7543cm-' attributed to (5Trg

-+5Eg) transition and could b€ a distorted octahedral
structure. The conductivity values ofthose complexes
were in accord with lheir tentative structure rrr r5)

Table (l )
On the basis ofthe above discussion we propose the

following structures for the metal (II) complexes as in
Fis (2) .
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Figure 2: suggested strictures ofthe complexes

where: M: Co (If) , Ni(II) and Fe(ID, X:O or S
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Table I : Molar conductance and M 7o and some cal data ofthe com unds

Table M nctic moment and electronic tral data of the com exes

M.P
('c)No Compound Color vaao/o

Molar conductance (O-

'cm2mol_')

mental 70 found
(calculated)

t7t-
173

80LI iE ..:il

L2
165-
167

85

L3 iE !i-l 205-
207

78

I [Co(L1)rClr] eu,r-Er 95 80 19 (8.89) 8.48

2 lCo(Lr)rClrl (av
";-l; 186 75 (8.48) 8.28

793 ilj .i-l 220 ll (8.5r) 8.2r

4 lNi(L,),
cLl 190 83

5
jlxr

t46 76 10.8 (8.46) 8.27

806 iU Gil 217 t7 (8.48) 8.39

'1 190 78 44 (8.49) 8.40!r1J.'

"Sir
76 18.6 (8.10) 8.068 lF(Lrrclrl dlJc

9 lFe(Lr):Cl:l &1! ;r_rc. t95 77 t7.6 (8.12) 7 .9s

MeffB.M (25 C) l, max (cm r)No compound
LI 33825-38790
L2 3561041871
L3 33760-38821

I lCo(Lr)rClrl 4.86 t 6666, 16420, 14836, 33333

2 lCo(L,),Clr'l 4.81 1 6949, 148 1 4, 1 U20, 33444

lCo(L.,)rClzl 4.86 14947 , t6447,16806, 308643

4 [N(Lr), Ctr] 3. 19 13280, I 47 05, 24449, 3 1348
5 [N(LrrCrl] 3.02 \ 3 \ 5'1, \ 457'7, 24096, 325',73

6 fN(Lrrcr,l 3.11 14749,31152,32289
7 lFe(Lr):Cl:l 4.92 17543,3lr52,34345
8 lFe(L:):Cl:l 4.90 t7 543, 32t57 , 37932
9 lFe(Lr):Cl:l 4',76 t9230,31452t,36041
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Table : Selected IR bands and their assi ment in cm-l

JrJtutlpJb +t#Jj! +rsJJ+A 4 eeSS,l- &Jl 4#l.i ei;& .sl3il 6++ &1,&r J,r.}r3

tt\r#Htilb trJ$ll,

'1pllt r.,1. r Lt& . !.r!lr J.ii .!.-
Jbit , J-)t , Jt)tu6,,.st- t rs , ejtt 4s'

J1L.r , J-/t, J-/t L-L, cr-fl .-r. t-.riJt \!s I

r,.rLI
.r! Ll I L: .e L1 l,.p...slill Jl L"!Jl rl +ljlulsaJl a. rll{+llj+ ,.lr,,"+ -4 J. ii:5.-ijj elj5.r. tlil iix r.:'i,:
LUI ai+Jl .Js:l 2 :l iJ.y.,. .,u (II) ,"K:tlb 0D ,".'u<ru 0I) +JJl e- cri-lj,"!- OJI AIIn dsr<llll DrA dlls lil lfjlr]l
i+.,i!ll &a - ir3"J.llr .!.Jl dsi L-Iyl . :,:r.-r MoZ ,rjlilt crj.-X dSJt Llt jI et.)ii-L nt$Jl ..rA L-ri,,ii i . [M(L), Cl,

. i])uJl rri. UJdll il-/l crLl.; J iiL:l 'l lLl]ill sLlj]b

No compounds v(c=o) v(C=N) v (N-N) v (M-o) v(M-N) v(C=S)
Lr 1667 t602
L4 t 6l6 834

L3 1684 1605 101 I

I lCo(Lr):CLr'l t647 l54l 450 4t9
2 ICo(L:):CLrl l5 01 466 833
3 lcdLr)rclrl 1687 1584 1009 412
4 [N(Lr), Ctrl 1647 l5t7 458 4t9
5 [N(Lr), CI:l 1525 415 834
6 fN(Lr), Clrl 1667 l5 85 10 t0 472 433
7 lFe(Lr):CI:l 456 4351643 15 56
8 lFe(L:):Cl:l 1525 428 841
9 lFe(Lr)rClrl 1636 l5 61 r009 454 4t9
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