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Abstract:

A new Schiff base o-hydroxybenzylidene-1-phenyl-2,3-dimethyl-4-amino-3-pyrazolin-
5-on (HL) ,have been prepared and characterization.(HL) has been used as a chelating ligand
to prepare a number of metal complexes VO(II) ,Cr(111) ,Mn(I1),Fe(I1),Hg(Il) and UO(1)
.and mixed ligands complexes have been prepared between o-hydroxybenzylidene-1-phenyl-
2,3-dimethyl-4-amino-3-pyrazolin-5-on and 8- hydroxy quinoline with VO(II),Zn(I1),Cd(ll),
Hg(l1) and UO,(11) the prepared complexes were isolated and characterized by (FT-IR)and
(UV-Vis) spectroscopy. Elemental analysis (C.H.N) Chloride contents, Flame atomic
absorption technique. in addition to magnetic susceptibility and conductivity measurement.
Molar ratio measurement in solution gave comparable results with those obtained from solid

state studly.

Introduction

Metal complexes of Schiff bases have
played a central role in the development of
coordination chemistry ' Schiff base
ligands from salicylaldehyde and chiral
amines have been widely applied in
enantioselective  cyclopropanation  of
styrene's ¢ a symmetric a ziridination of
olefins ©, enantioselective epoxidation -
19 enantioselective ring opening of
epoxides Y. Schiff  base  of
salicylaldehyde and its complexes have a
variety of applications including anti-
bacterial *? anti-fungal toxicological
studies ™anti tumor activities ** and
strong anti cancer activity ®®) transition
metal complexes of Co(ll),Ni(ll),Cu(ll)
and Zn(I1) with Schiff base ligand derived
from the condensation of salicylaldehyde
with  P-Amino-2,3-dimethyl-1-phenyl-3-
pyrazolin-5-on  synthesized “®. The
chlorinated species of 8- hydroxy
quinoline has been proved as anti-bacterial
and fungal agents *” .derivatives of Cu

with 8- hydroxy quinoline are anti-fouling
agents ™® Mixed ligand transition metal
complexes of Mn(ll),Fe(11),Co(I1),Ni(ll)
and Cu(ll) ions with Schiff base ligand
derived from the condensation of
salicylaldehyde with P-Amino-2,3-
dimethyl-1-phenyl-3-pyrazolin-5-on  and
8- hydroxy quinoline®™. In this paper we
presented  here synthesis  and
characterization of some new complexes
with two ligands Schiff bases (HL) and 8-
hydroxy quinoline (Q) of the general
formula:[M(L).] (M=VvO* Cr*
Mn*? Fe*? Hg*™? and UO,") and [M(L)(Q)]
(M= VO™ Zzn*Cd*Hg*? and UO,".
These complexes have been studied by
(FT-IR) and (U.V-Vis) spectroscopy.
Elemental (C, H and N) analysis, Chloride
contents Flame atomic  absorption
techniques, in addition to magnetic
susceptibility and conductivity
measurements.
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Experimental:
Material and instrumentation
Metal salts ( VOSO,. H,0,CrCl; 6H,0

MnCl,.4H,0  FeCl, ,CdCl,2%,H,0
,Zn(CH3COO)2 2H,0 ,HgC'Z
UO,(CH3CO00),.2H,0) were obtained

from Riedel — Dehaenage in high purity
,Ssalicylaldehyde , P-Amino-2,3-dimethyl-
1-phenyl-3-pyrazolin-5-on , 8- hydroxy
quinoline, ethanol , methanol and dimethyl
foramaide from B.D.H.

Physical measurements and analysis

Elemental (C, H and N) analysis were
carried out on a Perkin-Elmer automatic
equipment model 240.B of the department
of chemistry, faculty of science,
Azerbaijan University of Tabriz, Iran. The
Chloride contents of complexes were
determined by potentiometric titration
method using (686-Titro processor-665.
Dosimat Metrohn Swiss). Melting point
was recorded on Gallen Kamp melting
point apparatus and were uncorrected FT-
IR spectra were recorded as Csl discs
using FT-IR.3800 Shimadzu in the range
of (4000-200cm™). Electronic spectra were
obtained using UV-160 shimadzu
spectrophotometer at room temperature
(10°M) in DMF.Conductivity —was
measured by capacitor analyzer and in
DMF solution (1x10°M) at room
temperature.  Magnetic  susceptibility
measurements were obtained at 25C° by
Balance magnetic susceptibility model
MSB-MK; The metals percent in the
complexes were determined by using the
Hitachi Atomic Absorption.

Preparation of the Schiff base (HL):

The Schiff base ligand was prepared by
the condensation of the P-amino-2,3-
dimethyl-1-phenyl-3-pyrozoline-5-on
(0.5g9,2.47mmol) with the
(0.26ml,2.47mmol) salicylaldehyde in
methanol (15ml) .The resulting mixture
was then refluxed for (1h) .The yellow
precipitate formed was filtered and
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recrystalized from absolute ethanol to give
yellow needles *©.

General method for preparation of the
Complexes [1-6]:

To the methanol and KOH. solution of
(2m mole) of the ligand (HL) (0.612g) an
15ml methanol solution of (Immole) of
the  metal salt [VOSO.. H.0
(0.181)g,CrCl; 6H,0 (0.266)g,
MnCl,.4H,0 (0.197)g, FeCl, (0.126)g,
HgCl, (0.271)qg, and
UOz(CHgCOO)z.ZHzO (0.424)9] was
added drop wise with continuous stirring.
The mixture was stirred further for (1-
1.5)h at 50C°. The precipitated solid was
then filtered off.

General method for preparation of the
Complexes [7-11]:

To the methanol solution of (1m mole)
of the meta salts [VOSO,. H,O (0.181)g,
Zn(CH3C0O0),2H,0 (0.219)q,
CdCl,2',H,0 (0.228)g, HgCl, (0.271)
and UO,(CH3CO),.2H,O (0.424)g ] an
methanol and KOH solution of ligand
(HL) (0.306g,Im.mole) was added
followed by the solution of ligand (Q)
(0.145g,1m.mole) ,dissolved in methanol
KOH .The reaction mixture was stirred
further for (1-2)h.. The required product
was shortly precipitated at room
temperature. The precipitates were filtered
off .washed with (1.1) (ethanol: water)
crystallized from ethanol and dried at
(60C°). The table (1) shows the physical
properties of the prepared Complexes.

Results and Discussion:

The Schiff base ligand (HL) ,on
interaction with metal ion salts yields
complexes corresponding to the general
formula [M(L)2](with M=VO,Mn,Fe,Hg
and UO,) and [Cr(L).]CI .The mix ligand
(HL) and 8- hydroxy quinoline on reaction
with to the general formula [MLQ] (with
M= VO(II),Zn(I),Cd(1l), Hg(ll) and
UOy(I1)).The ligand (HL) claiting with
metal ion VO(II),Zn(11),Cd(I1), Hg(Il) and
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U(VI)) to the bidentat but with metal ion
Cr(111),Mn(11) and Fe(ll),to the tridentate.
The complexes were prepared by the
general reaction show in below:

2HL+M(X)p.mH,O [M(L)]

With
M | VO(Il) | Mn(ll) | Fe(ll) | Hg(ll) | UOy(11)
X S0, CL CL CL | CHsCOO
n 1 2 2 2 2
m 1 4 - - 2
And 2HL+CrCL3.6H,0——p  [Cr(L);]CL
HL+Q+MXn.mH,0——» [MLQ]
With
M | VO(I) | Zn(Il) | Cd(I1) | Hg(ll) | UOL(I1)
X SO, CL CL CL | CHsCOO
n 1 2 2 2 2
m 1 2 21, - 2
I.R Spectra:

The (IR) spectrum for Schiff base (HL)
ligand (Fig 2a) ,displayed band at
(1600)cm™ due to the v(C==N) stretching
frequency for the azomethine group ®2%
2% the strong band at (1654)cm™ belong to
v(C==0).The weak band at (3465)cm™is
attributed to the v(O-H) 0222429

In the (IR) spectrum of 8-hydroxy
quinoline (Q) ligand (Fig 2b) displayed
bands at (3213)cm® and (1500)cm™
attributed to the v(O-H) and v(C-N) @
%%) Table 1 presents the most important IR
spectral bands of the ligand (HL) and (Q)
with all the metal complexes

The IR spectra bands of [VO(L)]
[Ho(L)2]  [UOx(L)]  ,[VO(L)(Q)]

[Zn(L)(Q)]  [Cd(L)(Q)].[Hg(L)(Q)].and
[UO,(L)(Q)] complexes at range (1590-

1587)cm™ is characteristic for the v(C=N)
,show shifting to the lower frequencies by
(13-10)cm™ in comparison with ligand
Schiff base (HL).but with ligand 8-
hydroxy quinoline (Q) the shafting was
between (21-42)cm™ to the higher
frequencies  which indicated  the
coordination of ligands with metal ions
through the nitrogen atoms in their
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azomethine and quinoline  structure
(161921.2225.2830) and the another bands
appeared. in the range (1110-1250) Cm’
belong to the v(C-O) was shifted to the
lower frequencies by (15-155) Cm™and (-
2-138) Cmin Comparison with ligands
(HL) and (Q) respectively and did not
appeared bond belong to the v(O-H) in
Comparison with ligands (HL)
disappearing of band for v(OH) vibration
in the specter of Complexes indicating
Coordination of phinolic oxygen with
metal ions(16,19,25,30-33)

The IR spectra bands of complexes at
(1654)cm™ for the carbonyl group did not
shift, suggesting that this oxygen atom of
the carbonyl group is not coordination to
the metal jon (¢1:22:25:29:30)

The IR spectrum bands of [VO(L),] an
[VO(L)(Q)] complexes at (956) Cm™and
(964) Cmrespectivly,due to (V=0) and
the complexes [UO2(L),] and [UO,(L)(Q)]
show a strong absorption band in the 895

Cm'and 900  Cmrespectivly,due
to(O=U=0) (#1323435)
It is suggested they are bidentate

complexes from that the oxygen atom of
this phenolic group and the nitrogen atom
of the azomethine group are coordination
to the metal ion (Fig 1 b)

The IR  spectra  bands  of
[Cr(L)2]CL,[Mn(L),] and [Fe(L):]
complexes at ((1589)cm™ ,(1588)cm™and
(1590)cm™ attributed to the v(C=N) ,show
shifting to the lower frequencies in
comparison with Schiff base ligand (HL)
to the higher frequencies which indicated
the coordination of ligand with metal ions
through the nitrogen atoms in their
azomethine structure %212229 anq the
another bands appeared. in the (1198)Cm’
! (1200) Cm™ and(1203) Cmattributed to
the v(C-O) was shifted to the lower
frequencies in Comparison with ligand
(HL) respectively and did not appeared
bond belong to the v(O-H) in Comparison
with ligands (HL) disappearing of band for
v(OH) vibration in the specter of
Complexes indicating Coordination of
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phinolic oxygen with metal ions®®**%)

and the another bands appeared. in the
(1589)Cm™,(158)Cm™ and(1590) Cm’
belong to the v(C=0) was shifted to the
lower frequencies in Comparison with
ligands (HL) respectively the specter of
Complexes indicating Coordination of
oxygen atom in their carbonyl structure
with metal ions®©2%31-39)

It is suggested they are tridentate
complexes from that the oxygen atom of

this phenolic group and carbonyl group the
nitrogen atom of the azomethine group are
coordination to the metal ion (Figl c)

The IR spectrum of prepared complexes
showed weak bands in the range (385-456)
Cm™ and (475-541) Cm™ was attributed to
the v(M-O) and v(M-N) respectively

(16,19,21,23,25,29-31,33,34)

(Fig 1)The suggests Structure (a) Ligand(HL) Schiff base ,(b) [M(L)(Q)]complexes

with

(M=Zn(11),Cd(1l) and Hg(I1) ),(c) [M(L),] complexes (M= Mn(ll) and Fe(ll))

Table (1) the characteristic bands of Infrared spectra of the ligand and their complexes

Comp

v(O-H) v(C-H)ar v(C-H)al v(C=0)

v(C=N)

v(C=C) v(C-N) v(C-0) v(M-0) v(M-N)

3213

Q b

3074

sho

1500 1500 1248

V.S s s

3465 2950 1660

L

1605

1490 1265

2931 1652

[VO(L)] -

1593

sho

1488 1141 425 475

2939 1642
[CI’( L)Z] Cl i w w v.s

1589

sho

1496 1198 420 510

2939 1645

[Mn(L)]

1588

1492 1200 408 503

2939 1648

[Fe(L):]

1590

sho

1496 1203 400 480

2943 1653

[Hg(L):]

1590

sho

1495 1250 412 512

2939 1654

[UO(L)]

1592

sho

1495 1203 385 532

2940 1652

VoL@

w v.s

1594

1496 1110 402 501

2919 1655

[Zn(L)(QI]

1590

sho

1487 1215 412 523

2945 1652

[Cd(L)(Q)]

1587

sho

1485 1200 430 541

2934 1651

[Ha(L)(Q)]

1594

1499 1231 387 516

2939 1650

[Uo,(L)Q)] ’ w w w

1596

sho

1535 1203 385 532

S=strong, m=medium, w=weak, sho=shoulder, v=very, b=broad
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(Fig 2a) IR spectrum o-hydroxybenzylidene-1-phenyl-2,3-dimethyl-4-amino-3-
pyrazolin-5-on (HL)

(Fig 2b) IR spectrum 8-hydroxy quinoline (Q)

(Fig 2¢) IR spectrum [Cr(L),]Cl complex
289
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(Fig 2e) IR spectrum [UO2(L)2] complex

Electronic Spectra

The (UV-Vis) spectrum for the free
ligand schiff base (HL) show a strong
bands at (256)nm was attributed to
(m — ©*) and another at (340)nm and
(362)nm due to (n > ) @9 The
UV-Vis) spectrum 8- hydroxyl quinoline
show absorption bands at (294)nm and
(307)nm respectively due to (1 —> n*)
and another bands of (372)nm belongs to
(n—> 7%) @7
The electronic spectra data of the
complexes are summarized in (Table 2)
.The (UV-Vis) spectra of the complexes
displayed absorptions at range (272-
290)nm and (344-350)nm attributed due to
the ligand field “®19273%3D and anther
bands are observed at range (350-376)nm

290

assigned to the charge transfer (C.T) #®3%

38)
InN[VO(L)2] and [VO(L)(Q)] complexes the
peaks (642)nm and (573)nm are attributed
to (d-d) electronic transition type
(B, __, °A) and ( °B, __, °Ey)
respectively .suggesting an square pyramid
of geometry (31,32,36-40)
The (UV-Vis) spectra of the [Cr(L),]Cl
complexes showed peaks at (425)nm and
(510)nm attributed to (d-d) transition types
Pogr —2 5 Tie), Argr) —ZaTye and
*Asg(r) Ty respectively .suggesting
an octahedral of geometry 034D and
(UV-Vis) spectra of the [Mn(L),]Jcomplex
showed one broad band is observed at
gZOS)nm due4t06Alg |.4T1(g)(G). and
1g —» T1¢o) electronic transition,
suggesting an Octahedral
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Table (2): U.V-Visible Spectra of free Ligand and their Complexes (10 M in DMF and
Magnetic susceptibility measurements
Diam= Dia magnetic

\Wave € Transitions Suggested
max
CompNo. ma M| ABS ”Lé”r::?fr (L.mol~.Cm) & Remarks Her®BM) | Structure
%
256 2.632 39062.5 2632 ’rﬁ —>’;*
HL 340 4.458 29411.764 4458 n —bn*
362 2.354 27624.306 2358 e
294 2.500 34013.605 2500 T > ¥
Q 307 1.370 32573.289 1370 n > ¥
391 0.037 25575.447 37 n <l
275 0.975 36363.6 975 :::g:gg I:g:g
344 2.158 29069.7 2158 Square
[VO(L)] 370 1.157 27027 1157 ZE'T New ba{‘: 1 Pyramidal
642 0.043 15576.3 43 . ¥ o
Bz — Eg
275 1.313 36363.6 1313 Ligand field
344 1.891 29069.7 1891 Ligand field
357 0.891 28011.2 891 C.T New band
[Cr(L).]CI 425 0560 93529 7 560 YAggry — P Tip 3.126 Octahedral
Pogry —» T
510 0.068 19607.8 68 Poge— Tar
279 0863 | 358422 863 t:g:ﬂg ;:g:g
344 1.785 29669.7 1785
[Mn(L)] 368 1.062 27173.9 1062 BAC.T_Ne’vvllt_)rand 1.05 Octahedral
X 1 1. 19 1(9)(G)
505 0.083 9801.9 83 6 Alq' > _4T1 .
275 1018 | 363636 1018 '[:ggzg ;:g:g
344 2.116 29069.7 2116
[Fe(L)] 371 1171 26954.1 1171 5TC.T New baer\Ed 5.231 Octahedral
460 0.187 21739.1 187 00 __y, 90
274 0.908 36496.3 908 Ligand field
[Hg(L).] 344 1.99 29069.7 1990 Ligand field Diam Tetrahedral
369 1.175 27100.2 1175 C.T New band
290 1.580 34482.75 1580 Ligand field
[UO,(L)] 350 2.48 28571.42 2480 Ligand field Diam Octahedral
373 1.412 26809.65 1412 C.T New band
274 1376 | 364963 1376 t:ggﬂg el
344 2.408 29069.7 2408 Square
VoL@ 374 1.270 26737.9 1270 C'ZTB New b,a{"g 1 Pyramidal
573 0.153 17452 153 . —P 2
2 g
274 1.081 36496.3 1081 Ligand field
[Zn(L)(Q)] 344 2.067 29069.7 2067 Ligand field Diam Tetrahedral
359 0.760 27855.1 760 C.T New band
273 1.068 36630 1068 Ligand field
[Cd(L)Q)] 344 2.001 29069.7 2001 Ligand field Diam Tetrahedral
358 0.624 27932.9 624 C.T New band
272 1.299 36764.7 1299 Ligand field
[Ho(L)(Q)] 344 2.284 29069.7 2284 Ligand field Diam Tetrahedral
361 0.799 27700.8 799 C.T New band
274 1.382 6496.3 1382 Ligand field
[UO,(L)(Q)] 344 2.401 29069.7 2401 Ligand field Diam Octahedral
376 1.303 26595.7 1303 C.T New band

of geometry 2333830 n [Fe(L),]Jcomplex the peak (460)nm is attributed to (d-d) electronic
transition type *Togp)  °Eq(p) respectively, suggesting an Octahedral of geometry 33638
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Molar conductance value of the
Cr(l1)complex is (87.412) ohm™cm’mol™
the Cr(111)complex is electrolytic (1:1)“
or shows a certain degree of conductivity
the another complexes did not show
electrolytic properties (9.6-27.564) ohm’
1cm2m0|—1. (42,43)

Magnetic susceptibility measurements:

The magnetic moment value of VO(II)
complexes is (1.71BM) which suggests a
square pyramidal geometry ©*? around
the metals ion. The magnetic moment of

R:15.

9235 B-82 00

(2?3?8.)l

292
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Fig(3d) U.V-Visible Spectra of [UO,(L),]
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Fig (3f) U.V-Visible Spectra of [Fe(L),]

Cr(l1),Mn(1l) and Fe(ll) complexes
(3.126)BM,(1.05)BM and Diamagnetic
and these CFSE=(-12Dq ,-20Dg and -
24Dq) which suggests the high spin six-
coordinated  Octahedral  arrangement
(23340f ligand molecules around the
metals ion .the Zn(11),Cd(Il) and Hg(ll)
complexes is found to be diamagnetic
which suggests the Tetrahedral geometry
(1926493 0und the metals ion. The UO,(II)
complexes is found to be diamagnetic
which suggests the Octahedral
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geometry®*3®)_The physical properties and
data of the Ligands (HL) and (Q)with there
metal Complexes are given in (Table 3)
Complex formation in solution:-
Complexes of (HL) with metal ions
were studied in solution using methanol as
a solvent, in order to determined the ratio
of [M :(HL)], (M=VO, Cr, Mn, Fe, Hg,

and UQOy) in the complex following (Molar
ratio methods). A series of solutions were
prepared having a constant concentration
(10°®) of the metal ion and (0.25-4x107)
(HL). The analytical data show that the
metal to ligand ratio is (1:2) they are
soluble in common organic solvents

Table (3): Physical Characteristics and analytical data for (HL), (Q) and its metal

complexes
Suggested . ) C,H,N,Cl and Metal Analyses, M:L Molar
CompNo. flgz)nr“ijslglated Color l;/loeilr:;ncg Yll,zld Found (calcd) (%) In con(ljuctzivityl
precipitate H N cl Metal DMF ohm™cm“mol”
Light 189 69.81 6 13.1
HL Yellow 85 (70.34) G52 | (1367) .47
Q ; White 73 12.258
Yellow 62.01 4121 | 11435 . 7.001 ,
! [VO(L)] green 212d 60 ©3.746) | (4721 | (2305 | NI (7.525) 12 23121
62.11 421 1068 | 476 6.526 ,
2 [CrL)sIC! Brown 210d 83 G010 | @i | azom | com | oy | 12 87.412
3 Mn(L):] Brown 194d 72 (6?99983) ( 558174) &g:gg% Nil (;:‘1‘;11) 12 14.05
4 [Fe(L)] | Darkbrown | 194d 78 (6%1916) (ﬁ:gg% (1121.68138) Nil (87_'22632) 12 9.6
5 [Ho(L)] | Lightorange | 223d 78 (gg:gg;) (34;:167) (11%93867) Nil éi:g) 12 25,121
6 [UO,(L)] Orange 208d 67 é‘;:ggg) (3.(?33) (9?59388) Nil ; 1:2 17.987
7 VO(L)(Q)] Violet 216d 68 (662%0812) (iigg;) égzg;i) Nil (g:ggi) 27.564
Yellow 63.654 5 11.021 ) 11.87
8 [Zn(L)Q) green 263d 4 ©2718) | (4269) | (0866) | NI | (12631 221
9 [CdLQ] | Yellow 230d 88 (23:22‘2‘) ( f_fge) (3?9}31;) Nil (ig:g% 21112
10 [Ho(L)Q)] | DarkGreen | 212d 9 (jg:gg’) (‘S‘ég) (g:gi) Nil (gézggg) 21.98
11 [UOK(L)(Q)] | Darkorange |  250d 74 (ﬁ:g‘;g) (3%1524) (;2%11) il ; 22.487
(d") = Decomposition Q=8- hydroxy quinoline,
HL= O-hydroxybenzylidene-1-phenyl-2, 3-dimethyl-4-amino-3-pyrazolin-5-on
References: 3. Chen, G.M., F. Chen, and Zhou,
1. Raman, N., S. Ravichandran, and C.1995. Synthesis of chiral Cu(ll)
Thangaraja, compounds and their application in
C.2004.Cu(11),Co(11),Ni(11) and asymmetric  cyclopropanation  of
Zn(ll) complexes of Schiff base olefins.Chem .J.Chin.Univ.16:612-619.
derived from benzyl-2,4- 4. Qin, M., G. Liu and Yiao,
dinitrophenyl  hydraazone  with X.2001.Chieal Cu(ll) Schiff base
aniline .J.Chem.Soc.116(4):215-219. complexes  as  catalysts  for
2. Zhang, J.X., Y. Zhou, and Cai, asymmetric  cyclopropanation  of

G.1997.Preparation of Schiff base
Cu complex and their application in
the  asymmetric  synthesis  of
chrysanthemate . J Mol .Catal
(China).11:41-44.
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styrene.Chin.J.Catal .22 77-80.

5. Li, Z.N., G. Liu, and Zheng, Z.2000.
Asymmetric cyclopropanation of
styrene catalyzed by Cu-(chiral
Schiff-
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1004.
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enantio-selective epoxidation of 1,2-
dihydronaphthalene catalyzed by
chiral Ru(ll) Schiff base complexes
.J.Mol.Catal.150:175-183.

Kureshy, R.l., N.H. Khan, and Abdi,
S.T.1997.Enantioselective  catalytic
epoxidation of nonfunctionalized
prochiral olefins by dissymmetric

chiral Schiff base complexes of
Mn(ll) and Ru(lll) metal ions
.J.Mol.Catal.120:101-108.

Kim, G.J and Shin,
J.H.1999.Application of new
unsymmetrical chiral Mn(1l),
Co(l),(111) and  Ti(lV) salen

complexes inantioselective catalytic
reactions.Cat.Lett.63:83-89.

Buer, AW. W.M.M. Kirby, J.C.
Sheries, and Turck,M.1966.Modified
Ultra filtration method for detg
serum protein binding and its
application to penicillins.
Am.J.Clin.Pathol.44:494-496.

Prasada, M.S., G.S. Rao, P. Raju, V.
Karri, S.R Ramana, S. Satyanarayana,
and Waram, D.V.1993.Toxicological

294

14.

15.

16.

17.

18.

19.

20.

studies of Thallium dicarboxylates.J
.Indina.Chem.Soc.70:727:729.
Chakravarty, A.R., A.P. Nreddy, B.K.
Santra, and Thomas, A.M.2002.
Copper Complexes as chemical
nucleases. J.Indian.Chem.Sci. 114
(4):391-401.

Zisen, W., L. Zhiping, and Zhenhuan,
Y.1993. Synthesis and
Characterization of Schiff base
complexes  derived from  4-
hydroxysalicyalaldehyde and amine
of transition metal
ions.Transn.Mol.Chem.18:291.
Alhamadani,  A.A.S.2005.Synthesis
and Characterization of
Co(ID),Ni(11),Cu (I1) and Zn(ll)
Schiff Base Complexes with o-
hydroxybenzylidene-1-phenyl-2,3-
dimethyl-4-amino-3-pyrazolin-5-
on.J.Um-Salama for Science.2(2):395-
602.

Meyer, J., M.P. Rohn, and Mykosen,
A.1980.Experimental studies on the
anti-bacterial and  anti-mycotic
effects of a preparation containing
nystatin and chlorquinald  of
compared with similar antimicrobial
agents.23:320.
Nakazawa, S and
T.1980.Hydroxyquinoline copper
and cuprous de as antifouling
agent.Jpn.Kokai.Tokkyo.Kohijp.
8051007 (CLAONS5/04).

Alazawi, S.A.S and Alhamadani,
A.A.S.2007. Synthesis and
characterization of mixed ligands
complexes of 8- hydroxy quinoline
and Schiff base with some metal

Yamauchi,

ions. J.Um-Salama for
Science.4(1):102-109.
Gao, W.T and Zheng, Z. 2002.

Synthesis studies on optically active
Schiff base ligands derived from
condensation of 2-hydroxy
acetophenone and chiral dopamine.
J. Molecules. 7: 511-516.



Um-Salama Science Journal

Vol.5(2)2008

21.

22.

23.

24,

25.

26.

27.

28.

29.

Infrared
Molecules.

Bellamy, L.J.1978.The
Spectra of complex

Chapman and Hall.London
Silverstein, R.M., G.C. Bassler, and
Movril, T.C.1981.Spectroscopic
identification of Organic
Compounds.4™Ed. New York. Wiley.

Ravichandran, N.S and Thangaraja,
C.2004.Copper (II), Cobalt (II),
Nickel (I1) and Zinc (I1) complexes
of Schiff base derived from benzyl-
2,4-dinitro phenyl hydrazones with
aniline. J.chem.Sci.116 (4): 215-2109.

Ali, A.K., N. Kamellia, and Zolfaghar,
R.2005.Synthesis Characterizations
and study of the Oxidation of
styrene by Molecular Oxygen.
J.Molecules.10:302-306.

Nakamoto, N.1986.Infrared Spectra
of Inorganic Coordination
Compounds. 4™ Ed. Wiley Inter
science New York

Giraud, G., C. Baggiani, L. Anfossi, C.
Tozzi, C. Giorannoli and Vanni,
A.2001. The complexation of
mercury (1) and organomercurial
compounds by 8- hydroxy quinoline-
bovine serum albumin Conjugates.
Ann.chim.91:541-551.

Ahn, G., D.C. Ware, W.A. Denny, and
Wilson,W.R.2004.Optimization of
the auxiliary ligand shell of Cobalt
(rr)y (8- hydroxy quinoline)
complexes as model hypoxia-
selective radiation-activated prod
rugs.Radiat.res in press.

Mitsunobu, N., K. Chitoshi, U.
Hiotmi, Y. Kazushige, and
Akio,Y.2005.Crystal structure of 8-
hydroxy quinoline-2-carboxylic acid
Copper (1) complexes. Analytical
Sciences.21:X115-X116.

Sonmez,M and Sekerci,M .2002.
synthesis and characterization of
Zn(11), Co(I),Ni(ll) and Cu(ll)
Schiff bases complexes from 1-
Amino-5-benzoyl-4-phenyl-1H-

pyrimidine-2-one with

295

30.

31.

32.

33.

34.

35.

36.

37.

38.

salicylaldehyde.polish.J.chem.76:907-
914.

Nakamoto, K.1997.Infrared
and Raman Spectra of Inorganic
and  coordination  compounds.
Wiley-Inter Science. New York.
Altahan, M.A.R.1995.perparation
and characterization of Cu (II),Ni
(11),Co (1) V(V) and U(VI)
complexes with new Kketoimine
(Schiff base) ligand .Master of science
in chemistry.

Raman, N., Y.P. Raja, and Samy,

A.K.2001. Synthesis and
characterization of Cu(ll),
Ni(11),Mn(I1),Zn(I1) and VO(II)

Schiff base complexes derived from
O-phenylendiamine and
acetoactanilide.Proc.Indian.Acad.Sci.

113(3):183.
Kirchner, R. M., C.Mealli, M. Baily,
N. House, L.P. Torrel, and

Lingafelter, E.C. 1987. The Variable
Coordination Chemistry of
a.transition metal ions the chemistry
and structures of [pystren]®*, where
M(I1) = Mn, Fe, Co, Ni, Cu, and Zn
(pystren) = N{ CH,CH;N=
CH(CsHsN)}s .coord. Chem.. Rev. 77:
89-163.

Guang, P.X.Y and Guang,
P.F.X.2002.Synthesis and spectral
characterization of U(VI) and
Th(IV)complexes of

thenoylpyrazolone-ethylenediamine
.Med Gen MedeJournal.22(6)938-940.
Martijn, M.G., B.H.M. Antonisse, and
David,N.R.1988.Stoichiometry of
Uranyl Salophene Anion
Complexes.J.Org.Chem.63(26):9776-
9781.

Lever, A.B.P. 1986. Inorganic
Electronic Spectroscopy. Amsterdam-
London, New York.

Figgis, B.N.1966.Introduction to
ligand field. Inter.science.publisher.
Inc.New York.

Dunn, T.M.1960 The Visible and
Ultraviolet spectra of complex



Um-Salama Science Journal Vol.5(2)2008

Compounds in modern Reactions with Tridentate Schiff
Coordination Chemistry. New York. base Chromium(l1l) complexes.
Inter Science. J.A.Chem. Soc.124 (12):2882-2883

39. Xiu-Tang, Z., Z.D. Xiao-Ping, and 42. Kettle, S.F.A.1975.Coordination
Wand Can-Zhong, L.U.2002. Compound. Thomas Nelson and
Synthesis, structures and sons.165.
characterization of tow new 43. Geary,W.J.1971.The use of
Vanadium (V) complexes; [pyH] conductivity measurements
[VO,(C14HgN,03Br] and inorganic solvents for the
[VO,(C14H9N,O3Br(OCHs3)] .chinese. characterization of coordination
J.struct.chem.21(6):629-633. compounds.Coord.Chem.Rev.7-81

40. Gama,A.,L.Z.Flores-Lopez,G. 44. Daniel E.,C.Seema,R.C.Melvyn,M.K.
Aguirre,and Hellberg , L . H. 2003. Kim,and Janet,R.M.2001
Oxidation of sulfides to chiral Chloroform  Soluble  Schiff-Base
sulfoxides using  Schiff  base- Zn(Il) or Cd(Il)Complexes from a
vanadium (1V) complexes .Organic Dynamic Combinatorial library.
Chemistry in Mexico.(XI):4-15. Inorg.Chem.40(7):1591-1596

41. Ruck,R.T and Jacobsen,E.N.2002
Asymmetric Catalysis of Hetero Ene

(1) aaadl (1) Jsia) ((111agSle (1) Jaal) ciding Qaduily yuaas
4nl g gualaas (ON)y (ONO) o dugha clailsl g (11) Sl usall s (11) G130

# et mlla Lo (ubs
LSl o il o ghel) FIS 3y Al
LDl
=5- Ol 55l -3- snal-d- Jhe (AU -3 2-did- [-Omlad S (S5 5ol - 55 ) 5l Bagaad) (el BaclE juians
Sl yalie il gl aesapal) Clabaall Ge e yraa®l SIS (HL) il o3 | Leapsiiy (HL) ¢l
o (Q)ol s sS (S 5ua-8 aaiiaad LS, (1) sl s (1)G0 <(1)2sd) (1) Sasisadl ¢(11)asSe(11)
(1) mm S8 (1) Jihaiil smlic il e IS (a g Son e gl s sl (HL) 23S
Caglag el peall iat 22 BY) ol aladi il Leandlds laBiaall J e a3, (H)dwi sl ¢ (1) B0 (1) pspedS)
A 1< (5 pina 5 (CHIN msbinll (ol s ) 6 Caeniiond QNS A pall Aun wdidl) (3 58 Aa )
Aal) (8 a5 Al S Al aa il 5 Apaslalinal) dpbiall il ) A8lcal jaaliall gl (5 53 GalaiaY)
Aleall a8 e Jpemall o3 ) g e il a2 5 Jglaall 3 (HL) ao Sl 2 sall

296



